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G eneral, P h ysica l, and Inorganic C hem istry.
R e la tio n sh ip s  b e tw e e n  th e  c o n tin u o u s  a n d  th e  

m a n y -lin e d  s p e c t r a  of h y d ro g e n . Y. H u k u m o t o  
(Sci. Rep. Tohoku, 1931, 20, 433—449).—The 
variations in  the  in tensity  of the  H  spectra in  the 
negative glow, F arad ay  dark  space, and  positive 
column have been followed. A. R. P o w e l l .

D ep en d en ce  o n  fie ld  s t r e n g th  of in te n s i ty  a n d  
s h a rp n e s s  of l in e s  in  th e  S ta r k  e ffec t c o m 
p o n en ts  of IIv. R . G e b a u e r  and  H . R . v o x  
T r a u b e x b e r g  (Z. Physik, 1931, 7 1 ,  291—298).

B ro a d e n in g  of th e  r e s o n a n c e  a to m ic  lin e  of 
h e liu m . W . W e i z e l  (Physical R ev., 1 9 3 1 , [ii], 
3 8 , 642— 645).—Asym m etric broadening due to  
pressure is explained by the  shape of the  potential 
energy curves of the  tw o-centre system  of tw o He 
atoms. ' N . M. B lig h .

P e r tu r b a t io n s  in  th e  h e liu m  b a n d  s p e c tru m .
G. H . D i e k e  (Physical Rev., 1931, [ii], 3 8 ,  646—657).

C o n tin u o u s  a b s o rp t io n  in  l i th iu m  a n d  s o d iu m
v a p o u rs . B. T rum pv  (Z. Physik, 1931, 7 1 ,  720—
734).—The results of an  investigation of the  boundary 
continuum of the  Li principal series are given.

A . J .  M e e .
U ltra -v io le t  a b s o rp t io n  s p e c tru m  of f lu o rin e .

H. vox  W a r t e x b e r g ,  G. S p r e n g e r ,  and J . T a y l o r  
(Z. physikal. Chem., Bodenstein Festband, 1931, 
61—68).—The ultra-violet absorption curve of F  
exhibits a  m ax. a t  2900 A. Combination of this 
figure w ith the  difference between the  convergence 
and m ax. absorption wave-lengths obtained by 
extrapolation from the  values for the  o ther halogens 
yields for the  convergence wave-length 44 7 0 ^5 0  A., 
which corresponds w ith a  heat of dissociation of
63-3i0-6  kg.-cal. A lthough the conditions are com
paratively favourable for the  processes which would 
be involved, H 2 and F 2 do not unite as a result of 
exposure to  rad iation  from a spark between Mg 
electrodes, except in  as far as the  reaction on the 
walls is favoured by the  increased circulation of the 
gases. ' H . F . G i l l b e .

E m iss io n  s p e c t ru m  of so d iu m  h y d r id e . T. 
H ori (Z. Physik, 1931, 71, 478—531).—The emission 
spectrum, extending from 3540 to  5050 A., is more 
complicated th a n  the  absorption spectrum . The 
analysis can be carried out only w ith  th e  aid of the  
absorption spectrum . The m om ent of inertia  of the 
normal s ta te  is 5-65 X 10-40 g.-cm.2, th a t  of the  
excited sta te  14-66 x  10-40 g.-cm .2 * A. J .  M e e .

S p ec tra  of m e ta ls  o b ta in e d  b y  ex p lo siv e  
reac tio n s. T. T u c i i o l s k i  (Bull. Acad. Polonaise, 
1931, A, 76— 105).—Spectra from the detonation of 

4 K

the  picrates of N a, K , Ca, Ba, Cu, and  Fe w ith 
collodion and  gelatin  have been obtained and  the 
tem p, of explosion has been calc. W. R . A x g u s .

L o w -v o ltag e  e x c ita tio n  of s o d iu m . W . C.
M i c h e l s  (Physical Rev., 1931, [ii], 3 8 ,  712— 717).— 
Using a new type of tube, th e  optical excitation  
function of the  resonance lines in N a vapour excited 
by  low-velocity electron im pact was investigated  for 
the  range 1-8— 4-2 volts. N . M . B l i g h .

/-V a lu e s  (o sc illa to r  s t r e n g th s )  of th e  /.»-lines 
f ro m  l in e -a b s o rp tio n  m e a s u re m e n ts .  W . Z e h - 
d e x  (Naturwiss., 1931, 19, 826—827; cf. A., 1928, 
SO o; 1929, 1119).

E x a m in a tio n  w ith  la rg e  d is p e r s io n  of a  ty p ic a l 
c a se  of m u l t ip le t  re so n a n c e  in  th e  v a p o u r  of 
d ia to m ic  s u lp h u r .  P. S w i n g s  and  A. L e g r o s  
(Bull. Acad. roy. Belg., 1931, [v], 1 7 ,  808—SI 1).— 
Using the  2967-64 H g line as exciting ray  the  resonance 
spectrum  of S2 vapour has been examined.

W. R . A x g u s .  
G e n e ra l fo rm u la t io n  of th e  a b s o rp t io n  b a n d s  

of s u lp h u r  v a p o u r . J .  G e x a r d  (Bull. Acad, 
roy. Belg., 1931, [v], 1 7 ,  S12— 815).—The au th o r’s 
equation (ibid., 387) and  th a t of Christy' and  N aude 
(this vol., 779) agree well w ith  experim ental data . 
Rredissociation begins w ith  » ' = 10 .

W . R. A n g u s .  
R o ta tio n  q u a n tu m  n u m b e r s  of th e  re so n a n c e  

d o u b le ts  of s u lp h u r .  P . S w i n g s  (Bull. Acad. roy. 
Belg., 1931, [v], 1 7 ,  972—974).—The ro ta tion  
quantum  num bers corresponding w ith the  doublets in 
the  spectrum  of S excited byr various H g lines have 
been calc, as 9, 20, 46, and  47. The optim um  ro tation  
quantum  no. is 25. J .  W . S m i th .

In te n s i t ie s  of th e  c o m p o n e n ts  of th e  r o ta t io n
d o u b le ts  in  th e  r e s o n a n c e  s p e c t ru m  of s u lp h u r .  
P . S w in g s  (Bull. Acad. roy. Belg., 1931, [v], 1 7 ,  
956—971).—Some regrouping of the  ro ta tion  doublets 
observed in the  S2 spectrum  excited by' H g arc is 
suggested. J .  W . S m i th .

Z e e m a n  e ffec t of q u a d ru p o le  r a d ia t io n . E .
S e g r £  and  C. J .  B a r k e r  (Naturwiss., 1931 ,1 9 ,  738). 
—The Zeeman effect in K  has been studied longi
tud inally  and obliquely (a=45°). W . R . A n g u s .

N u c le a r  s p in  of p o ta s s iu m . F . W . L o o m is  and  
R . W . W o o d  (Physical Rev., 1931, [ii], 3 8 ,  854— 856). 
—Photographs of certain  bands in  the absorption 
spectrum  of the  K  mol. show branches w ith alternating  
intensities. The phenom enon of a lternating  missing 
lines does no t occur, showing th a t th e  nuclear spin of 
K 39 is not zero. N. M. B l i g h .
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Fluorescence radiation of manganese vapour.
J .  F r id r ic h so n  (Bull. Acad. Polonaise, 1931, A, 
69—75).—The fluorescence of Mn vapour which has 
been heated to  700—800° and  excited by  a  Mn 
spark consists of tw o sets of trip lets. Only th e  longer 
wave-length trip le t is produced by  excitation w ith 
various light sources. W. R. A n g u s .

Fine structure of the spectrum lines of the 
zinc arc in vacuum and the energy levels of zinc.
W. M ohamm ad and P . N. S iiarm a  (Phil. Mag., 1931, 
[vii], 12, 726—728).—A revision of an  earlier investig
ation (cf. th is  vol., 7). F . J .  W il k in s .

Gompai’ison of sources for zinc resonance 
radiation. A. C. G. M itc h e ll  (J. F rank lin  In st., 
1931, 212, 305—316).—Three sources are described 
and compared. H . J .  E m e l e u s .

Structure of the spectrum Se III . J . S.
B a d a m i and  K . R. R ao (N ature, 1931, 128, 496).— 
A system  of energy levels characteristic of the  spectrum  
of Se m  has been identified. L. S. T h e o b a l d .

First spark spectrum o f rubidium (Rb II ) .
0 . L a p o r t e , G. R. Mil l e r , and  R. A. S a w y e r  
(Physical R ev., 1931, [ii], 38, 843—853).— U ltra
violet and  visible spectra were pho tographed ; wave
lengths, separations, classifications, and  intensities 
are tabu lated  for 121 lines. The ionisation poten tia l 
of R b n  is 27-3 volts. N. M. B l ig h .

First spark spectrum of indium, In II . R . J.
L a n g  and  R . A. S a w y e r  (Z. Physik, 1931, 71, 453— 
459).—T he term  analysis of I n n  singlet and  trip le t 
term s resembles th a t  of A1I I  and  Ga n .  The 
ionisation poten tia l derived from the  lowest term  is 
18-79 volts. A. J .  M ee.

Nuclear moment of the indium atom. J .  C.
M cL e n n a n , (M is s ) E. J .  A l l in , and  K . E. H all  
(Proc. Roy. Soc., 1931, A, 133, 333—335).—Lines in 
th e  ultra-violet region of the arc spectrum  of In  have 
been studied, using a quartz  Lum rner plate. I  is 
probably  L. L. B ir c u m sh a w .

Fine structure in the arc spectra of indium  
and thallium. A. L. N a r a y a n  (N ature, 1931 ,128,
675).—M easurements of fine struc tu re  of the  lines 
4511, 4101, 3259, and 3256 A . support Jackson’s 
complex structure  for In  (A., 1930, 1075); the 
probable val. of th e  nuclear m om ent is 5/2 or 7/2. 
The nuclear m om ent of b for T 1 is confirmed (cf. A., 
1929, 1354). L. S. T h e o b a l d .

Spark spectrum of tellurium. Te iv  and Te vi.
K . R . R ao  (Proc, Roy. Soc., 1931, A, 133, 220— 
228).—The spectrum  has been exam ined in the  
region 1500—500 A., and photographs of discharges 
through Te vapour in capillary tubes have been taken  
in th e  region 4000—2200 A . The ionisation potentials 
are Te iv  37-7 and  Te v i  72-0 volts approx.

L. L. B ir c u m sh a w .
Remarkable resonance series in the vapour 

of diatomic tellurium . A. L eg ro s (Bull. Acad, 
roy. Belg., 1931, [v], 17, 816—-822).—The resonance 
spectrum  excited in Te vapour b y  the 4481 A . line of 
a  Mg spark consists of five anti-Stokes lines and some 
30 positive term s. W . R . A n g u s .

New resonance series in diatomic tellurium  
vapour. J . P ie r a r d  (Bull. Acad. roy. Belg., 1931, 
[v], 17, 974—979).— On illum ination w ith  a condensed 
spark  between Pb electrodes, Te„ vapour a t  about 
750° shows intense fluorescence. Two series have been 
m easured, excited by the  spark  lines 405S and  4248 A . 
respectively. J .  W . Sm it h .

Nuclear moment of cæsium. H . B a r th  and 
W. S chütz (Naturwiss., 1931, 19, 774).—The nuclear 
m om ent of Cs, calc, from  the  in tensity  ra tio  of the 
hyperfine s tructu re  com ponents of the  Cs blue 
doublet, is 3/2. W . R. A n g u s .

Fluorescent excitation of mercury by the 
resonance frequency and by lower frequencies. 
Further studies. (L o r d ) R a y l e ig h  (Proc. Roy. 
Soc., 1931, A, 132, 650—666; cf. A., 1929, 1207).— 
The fluorescence of H g vapour is excited by  light of 
the  frequency of the  core of the  resonance line 2537 
(core excitation), and  light of less frequency absorbed 
in  th e  band which begins a t  the resonance line (wing 
frequency). L. L. B ir c u m sh a w .

Triple-spectrum discharge tube. R . W . S h aw  
an d  G. B. S a b in e  (Science, 1931, 74, 179).—The 
construction of an  inexpensive substitu te  for a 
H g-vapour lam p is described. Three d istinct types 
of discharge can be obtained. L. S. T h e o b a l d .

Band absorption of mercury vapour in the 
extreme ultra-violet. N. K r e m e n e v s k i  (Z. 
Physik, 1931, 71, 792—797).— Continuous bands were 
observed a t  1850, 1807, 1694, 1403 A. In  the  region 
of the  Steubing fluorescence bands a series of diffuse 
absorption bands converging to  1900 A. was found.

A. J .  M e e .
Ultra-ionisation potentials in mercury vapour.

A . G. Sh e n s t o n e  (Physical R ev., 1931, [ii], 38, 873— 
S75). N. M. B l ig ii.

Effect of temperature on the continuous band 
spectrum of mercury vapour. W . M. N ie l s e n  
(Physical Rev., 1931, [ii], 38, 888—898).—The s truc
tu re  and  intensities of the 4850 and 3300 A. bands 
are described. N. 51. B l ig h .

Hyperfine structure of thallium II. J . B . 
Gr e e n  and  J . W u l e f  (N ature, 1931, 128, 409).— 
D etails of a m agnetic analysis are recorded.

L. S. T h e o b a l d .
Isotopic displacement in hyperfine structure. 

J . H . B a r t l e t t , jun . (N ature, 1931, 128, 408— 409). 
—A discussion relating to  Tl. L. S. T h e o b a l d .

Hyperfine structure of thallium il. H . S c h u l e r  
and  J . E . K e y st o n  (N ature, 1931, 128, 409—410).— 
M cLennan and  Crawford’s failure to  discover an 
isotope effect (this vol., 993) is due to  the lim ited 
resolving power employed. L. S. T h e o b a l d .

Resonance series of bismuth vapour. J . 
P a r y s  (Z. Physik, 1931, 71, S07— 813).—The fluor
escence spectrum  of sa tu ra ted  Bi vapour a t  S00° 
consists of three doublet series. A. J .  M e e .

Sparking potential of air for high-frequency 
discharges. E . W. B. Gil l  and  R . H . D o n a l d so n  
(Phil. Mag., 1931, [vii], 12, 719—726).—The sparking 
poten tia l of air for high-frequency discharges has been 
stud ied  a t  different pressures w ith th e  electric field
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parallel to  th e  axis of the  discharge tube, or a t  right 
angles to  it. The results are discussed.

F . J . W il k in s .
Stark effect in band spectra. B . S v e n s s o n  

(Z. Physik, 1931, 71, 450—452).—The four CO bands 
a t  4S35, 4511, 4393, and  4123 Ä. have been studied ; 
th ey  show no appreciable sp litting  or displacem ent.

A . J . M e e .
Theory of hyperfine structure. G. R  AC a h  (Z. 

Physik, 1931, 71, 431—441).—The causes of the  
deviations noted between experim ent and  theory  in 
the  case of hyperfine s tructu re  are investigated. The 
experim ental deviations cannot bo completely 
explained. A . J . M e e .

Intensity changes of hyperfine structure.
H . S c h ü l e r  an d  J . E. K e y s t o n  (Z. Physik, 1931, 71, 
413— 115).— Using identical light sources, b u t different 
excitation conditions, considerable in tensity  changes 
in  the hyperfine s tructu re  of Cd, Tl, and  H g have been 
found. A. J .  M e e .

Intensity summation rules and perturbation 
effects in complex spectra. G. R . H a r r iso n  and 
M. H . J o h n so n , jun . (Physical Rev., 1931, [ii], 38, 
757—778).—In ten sity  rules and  formulas are sum m ar
ised, and a new J -group sum  rule is derived and 
discussed. N. M. B l ig h .

High-power source of continuous ultra-violet 
spectrum. G. B. K i s t i a k o w s k y  (Rev. Sei. In str., 
1931, [ii], 2, 549—550).—A modified form of the  
hydrogen discharge tube  of B ay  and  Steiner (A., 
1927, 1117) is described.

Evidence for the spin ox the photon from light 
scattering. G. P laczek  (N ature, 1 9 3 1 ,1 2 8 ,4 1 0 ) .

L. S. T h e o b a l d .
Relation of line absorption a n d  brightness of 

spectral lines. W . S ch ütz  (Z. Physik, 1931, 71, 
301—305).—The curves show a min. which is explained 
by  the D oppler effect. A. B. D. Ca s s ie .

Energy relations in complex spectra. D. R. 
I nglis (Physical Rev., 1931, [ii], 38, S62—872).

N. M. B l ig ii.
Electrodeless discharge : method of measur

ing induced current ; variation of current with 
pressure for various gases. C. T. K n u t  and  J. K . 
K nipp (Physical Rev., 1931, [ii], 38, 948—954).

N. M. B l ig h .
Output of fluorescence in the /.-region. G. 

vo n  H e v e sy  and  E . A l e x a n d e r  (Naturwiss., 1931, 
19, 825— 82G). C. A . S il b e r r a d .

Simple theory of X-ray spectra according to 
wave mechanics. Y. S. V r k l j a n  (Z. Physik, 1931, 
71, 403— 411).—A n a ttem p t to  form a  theory  of 
X -ray  spectra analogous to  th a t of the  optical spectra 
of He and ionised Li. A. B. D. C a ss ie .

Interference bands of large path differences.
E. Lau (Ann. Physik, 1931, [v], 10, 71—80).—These 
are produced with the aid of the mult iplex-interference 
spectroscope. W . G ood .

Diffraction of cathode rays by thin film s.
E. T. J o n e s  (Phil. Mag., 1931, [vii], 12, 041—057).— 
Films of Au and celluloid were used.

F . J. W il k in s .

Diffuse scattering of A'-rays from sylvine.
G. G. H a r v e y  (Physical R ev., 1931, [ii], 38, 593— 
003; cf. th is vol., S9G).—Regarding the  sylvine 
crystal as consisting of one k ind  of A-like atom s, 
values of the scattered  in tensity  a t  room  tem p, are 
obtained, and  when p lo tted  as a  function of the 
scattering angle and wave-length give a  curve sim ilar 
to  th a t  for rock-salt. The curve is com pared w ith th a t 
of W ollan for A (cf. th is vol., 781). N. M. B l ig h .

Effect of temperature on the intensity of X-rays 
diffusely scattered from rock-salt. W . D. Cl a u s  
(Physical Rev., 1931, [ii], 38, 004—017).—Scattered 
in tensity  ratios for the  tem p, range 120—750° abs. 
preclude the  Debye form ula for the decrease in 
in tensity  w ith  fall of tem p., agree w ith W aller’s 
modified form ula a t  low tem p., and satisfy  the form ula 
of Jauncey  and  H arvey  (this vol., 890) a t  the  higher
tem p. N. M. B l ig h .

Shape of the Ag-L ,  Mo-Ii, and Gu-/i lines.
R. C. S p e n c e r  (Physical R ev., 1931, [ii], 38, 030— 
041).— Using the  double X -ray  spectrom eter, com 
ponents, w idths, separations, and intensities were 
investigated. N. M. B l ig h .

Reflexion of X-rays in thin sheets. E . N ah - 
r in g  (Physikal. Z., 1931, 32, 730—733).—W ith  small 
angles of reflexion the reflective power of th in  sheets 
of Ag and  P t  is greater th an  th a t  of th ick  sheets.

W. R . A n g u s .
Intensity of total scattering of X-rays by gases. 

I, II. Y. H . W oo (Proc. N at. Acad. Sci., 1931, 17, 
407— 475).—The general theory  of th e  in tensity  of 
to ta l scattering of X -rays by a  polyat. mol. is con
sidered on th e  assum ption th a t  only the coherent 
scattered  rad iations from the  different atom s will 
interfere w ith  each other, w hilst th e  incoherent 
rad iation  will be sim ply added up.

I I .  The theory  is applied to  B a rre tt’s experim ents 
on the  scattering of X -rays by  0 2 and  N 2 for various 
wave-lengths. " A. J .  M e e .

Scattering by diatomic gases. E. O. W o lla n  
(Proc. N at. Acad. Sci., 1931, 17, 475—479).—The 
theoretical work of Woo (cf. preceding abstract) is 
applied to  the  scattering  d a ta  of th e  au thor for A, 
Ne, 0 2, H 2, and  N 2. A. J .  Me e .

Reflexion of long X-rays. C. B. 0 . Mohr 
(Proc. Roy. Soc., 1931, A, 133; 292—303).—The 
refractive indices of long wave-length X -rays have 
been investigated by the to ta l reflexion m ethod, using 
a vacuum  spectrograph. L. L. B ir c u m siia w .

Reflexion and diffraction of X-rays. T. H.
L a b y  and  R . T. W. B ing h a m  (Proc. Roy. Soc., 1931, 
A, 133, 274— 291).— Experim ents are described which 
verify the existence of reflexion a t  angles g reater th an  
the  calc. crit. angle. The in tensity  of reflexion of C 
rad iation  from  a glass m irror has been determ ined.

L. L. B ir c u m siia w .
Vacuum spectrometer for long wave-lengtb  

X-rays. R . T. W . B in g h a m  (Proc. Roy. Soc., 1931, 
A, 133, 200—274).—The Seeman form of spectro
m eter is used, together w ith a  m ethod of m easuring 
angles on a  single circle. The instrum ent is used to  
m easure the wave-length of the  Al-Xctj 2 line relative to
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th e  5 th  and  6th  orders of the  C u-X a12 doublet, using a 
sugar crystal. L. L. B ercum shaw .

Fine structure of the K-absorption edge of 
potassium . G. A. L in d s a y  (Z. Physik, 1931, 71, 
735— 738).— D eterm inations of th e  A '-absorption of 
potassium  have been carried ou t by reflexion from 
crystals of KC1, K B r, and  K l. A. J . M e e .

Satellites of the .V-series A'-ray lines. F. R. 
H ir s h , jun . (Physical R ev., 1931, [ii], 38, 914—  
924).—Four satellites of the  diagram  line in  the  
a t. no. range U  (92)— Y b  (70), and  3 of the  line J /S  in 
th e  range U  (92)—Gd (64) were measured and revealed, 
respectively, tw o satellites each, no t previously 
reported . N. M. B l ig h .

New effect produced by action of A-rays on 
m atter. G. I . P o k r o w sk i  (Physical R ev., 1931, 
[ii], 38, 925—930).—The weak rad ioactiv ity  acquired 
by Sn, W, H g, P b , and  Bi a fte r irrad iation  by  X -rays 
was investigated by m easurem ent of ionisat ion produced 
by th e  sam ple, an d  by counting scintillations p ro 
duced by  em itted  particles. The m ean energy of each 
em itted  particle is of the  order 10“6 erg, indicating a  
nuclear origin. N. M. B lig h .

New form of Geiger point counter. M. S t e e n - 
b e c k  (Z. Physik , 1931, 71, 422—430).—A counter is 
described which will indicate single quants, and for a 
single charge deals w ith  abou t 100 tim es the  charge of 
the form er instrum ent. A. J . M e e .

Counting device for use with the Geiger 
counter. J . C. J a c o b se n  (N ature, 1 9 3 1 ,1 2 8 ,  674).

L. S. T h e o b a l d .
Application of the point counter for deter

mination of external photo-electric effect.
H . B a u e r  (Z. Physik, 1931, 71 , 532—550).—The use 
of the  counter for determ ining the  no. of electrons 
discharged from a  surface (m etal or insulator) by  the  
action of light is described. The position of the  long
wave lim its for the  vaporised m etals Au, Ag, Cu, Zn, 
P b , Cd, and  A1 in  vac. and  for a v a rie ty  of insulators 
was determ ined. A. J .  M e e .

Physico-chemical nature of m etal surfaces in 
the selective photo-electric em ission of alkali 
m etals. R . S u h r m a n n  (Z. E lektrochem ., 1931, 37, 
678—682).—W hen K  is exposed to  the  vapour of a 
substance which reacts feebly w ith  it  and  a  layer of 
K  is subsequently  condensed on the  surface there  is 
a selective m ax. in the  photo-electric emission for 
certa in  wave-lengths. The position of th e  m ax. 
depends on the  thickness of th e  interm ediate layer of 
K  com pound and  its  in tensity  on the  degree of sub
division of th e  surface layer of K . The ready  
reactiv ity  and  vola tility  of the alkali m etals suggest 
th a t  th e  observed selective m ax. in photo-electric 
emission can be traced  to  th is cause.

E. S. H e d g e s .
Photo-electric properties of potassium  sur

faces under the influence of hydrogen atoms. 
S. R ija n o v  (Z. Physik, 1931, 71, 325—33S).—The 
photo-electric sensitiv ity  of K  increases to  20— 40 
tim es its original val. in an  atm . of H 2, and  then  
diminishes. The H  atom s adsorbed increase to  
3 x  1016 per sq. cm. and  then  rem ain const.

A. B. D. Ca s s ie .

Selective photo-effect and light absorption.
R . F l e isc h m a n n  (Naturwiss., 1931, 19, 826).

C. A. S il b e r r a d .
Ionisation of Kr and Xe by positive alkali 

ions and the ionisation potentials of Ne, A; Kr,
a n d  Xe. 0 . B e e c k  and  J .  C. Mo u z o n  (Physical 
R ev., 1931, [ii], 38, 967—96S; cf. th is vol., 542).— 
The m ost efficient ionisers are Cs+ for Xe, K + and 
R b + for Iv r; K + is more efficient th a n  R b + for Xe, 
and  R b + is slightly  less efficient th an  K + for A.

N . M. B l ig h .
Cathode sputtering in mercury vapour at 

very low pressures. K . M e y e r  and  A. Gu n t h e r  - 
S ch ulze  (Z. Physik, 1931, 71, 279—290).—The 
q u an tity  of m etal spu tte red  from a  cathode surface in 
H g vapour is independent of pressure near 0-005 mm. 
I t  is proportional to  lower voltages across th e  tube, 
and  a t 1000 volts each H g ion liberated one atom  
from Al, Si, Mn. Fe, Ni, Zr, Mo, Ta, and  W  cathodes, 
b u t Be, Co, Cr, Cu, Pd, P t, and Ag showed no such 
relation. A. B. D. Ca s s ie .

Electron term s of the hydrogen molecule.
E . A. H y l l e r a a s  (Z. Physik, 1931, 71, 739—763).— 
Theoretical. A com paratively simple m ethod is given 
for calculating the characteristic  function of H  ions 
and  the  electron term s of th e  excited H , mol.

A. J .  M e e .
Excitation probabilities for electrons in helium, 

neon, and argon. L. C. V a n  A tta  (Physical Rev., 
1931, [ii], 38, 876— 887).— Energy losses for electrons 
sca ttered  inelastically in  He, Ne, and  A were deter
m ined as 21-13^0-04, 16-64+0-05, and  11-53+0-05 
volts, respectively. N. M. B lig h .

Numerical calculations of atomic scattering 
factors. R . W . J am e s  an d  G. W . B r in d l e y  (Phil. 
Mag., 1931, [vii], 12, 729).—Correction of errors of an 
earlier paper (cf. th is  vol., 889). F . J .  W il k in s .

Structure of absorption constants of light 
elem ents m easured by m eans of the electron 
counting tube. H . N e u f e l d t  (Z. Physik, 1931, 
71, 412).—E rrors in  a previous paper (this vol., 781) 
are  corrected. A. B. D. Ca s s ie .

Diffraction experim ents with very fast elec
trons. E . R u p p  (Ann. Physik, 1931, [v], 10, 
927—946).— The “ atom  form  ” factor for Au w ith 
electrons of 220 kv ., the  appearance of a new type  of 
diffraction rings which can  be characterised by 
fractional nos., and  the  proof of the  de Broglie relation 
from voltage m easurem ents in th e  region 100—250 kv. 
are dealt w ith. W . R . A n g u s .

Augular distribution of electrons scattered by 
gas m olecules. C. R a m sa u e r  and  R . K ollath  
(Ann. Physik, 1931, [v], 10, 143— 154).—A n extension 
of previous investigations (cf. this vol., 782) to  Nc, 
K r, Xe, N 2, CO, C 0 2, and  CH4. W . Go o d .

Energy loss and scattering of electrons by 
passage through gases. II. Neon and argon.
M. R e n n in g e r  (Ann. Physik, 1931, [v], 10, 111— 
128).—In  essentials the  results for Ne and  A are 
sim ilar to  those for N 2 (cf. th is vol., 782) and are not 
more favourable th a n  the  la tte r  for com parison w ith 
B ethe’s calculations. W . G o o d .
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P o la r is a t io n  of a  b e a m  of e le c tro n s  b y  s c a t te r 
in g . N . F . Mott (N ature, 1931, 128, 454).

L. S. T h e o b a l d .
E le c tro n ic  c h a rg e . W . N. B o n d  (Phil. Mag., 1931, 

[vii], 12, 632—640; cf. th is vol., 143).—The previous 
m ethod lias been applied to  more extensive data , 
with the  following results : e=(4-7794 + 0-0011) X 10-10 
abs. e.s. units, A=(6-5580± 0-0031) X10"27 erg sec., 
c /m =(T 7690+ 6-0040) X107 abs. em. un it g r 1; 
MPjm = 1846-5-±0-48, which differs from  E dding ton’s 

- val. of (136)2/10 by  more th a n  six tim es th e  probable 
error. The val. of hc/'Iize2 is 137-01 ±(0-059:t0-006), 
agreeing w ith  E dd ing ton’s val. of 137.

F . J .  W i l k in s .
D iffra c tio n  of e le c tro n s  b y  s in g le  c ry s ta ls .

G. P. Th o m so n  (Proc. Roy. Soc., 1931, A, 1 3 3 ,1 —25). 
—A detailed investigation has been m ade of the 
diffraction of electrons of 30—50 kv. by single 
crystals of Cu and  Ag. The usual wave theory  is 
extended to  account for th e  diffraction p a tte rns 
•observed by  assuming the  etched surface of the 
•crystal to  consist of a series of lumps, through which 
the electrons can pass, of th e  order of 10*6 cm. in 
linear dimensions. Close agreem ent exists between 
theory and  experim ent, even in the  case of certain 
irregular “ exceptional ” pa tterns. There is a com 
plete absence of forbidden reflexions and  half orders. 
Experim ents w ith Cu electrolytically deposited on 
the etched surface of single crystals of Cu showed 
th a t th e  spacing of p a r t a t least of th e  added substance 
is larger th a n  th a t  of norm al Cu, although the  structure  
is roughly s im ila r; th a t  th e  deposited surface usually 
follows th e  orientation of th e  original c rysta l; and 
tha t certa in  spots appear which would correspond 
with “ forbidden ” planes of Cu. Diffraction p a tte rns 
are produced from a cleavage face of rock-salt, and 
also strong K ikuchi lines. The depth  of penetration 
of the  rays is of th e  order of 10-7 cm.

L. L. B ircttmshaw.
F o c u ss in g  m e th o d  fo r  p ro d u c in g  e le c tro n  

d iffra c tio n  p a t te r n s .  A. A. L e b e d e f f  (N ature, 
1931, 128, 491).—D etails are given and electron 
diffraction p a tte rn s  for NaCl, Au leaf, paraffin, and 
a  Au film produced by  cathodic sputtering are re
produced. L. S. Th e o b a l d .

D iffra c tio n  of e le c tro n s  b y  th in  f i lm s  of n ic k e l 
an d  c o p p e r  o x id e . J .  A. D a r b y s h ir e  (Trans. 
Faraday Soc., 1931, 27, 675—678).—The electron 
diffraction spectra  of th e  oxide films form ed on the 
surface of N i and  Cu by heating correspond w ith those 
■of the usual eryst. forms of NiO and Cu20 . There is 
no evidence of th e  presence of m etal. R . Cu t h il l .

A g e i n g  o f  io n s  in  a i r  a n d  n i t r o g e n .  J .  Z e l e n y  
(Physical R ev., 1931, [ii], 38, 969—976; cf. A., 1930, 
1231).—The m obilities of ions a t different short ages 
in air and N 2 were investigated. W ith increase of age 
the negative i o n s  of short, age and high m obility 
transform  in to  slower ions. The slow decrease of 
mobility w ith age, and the  large effect of slight changes 
of gas composition on th e  ra te  of th is decrease, indicate 
a gradual change of size of the  ions.

N . M. B l ig h .
R eflex ion  of m e rc u ry  f ro m  a lk a li  h a lid e  

c ry s ta ls . H . A. Z a h l  and A. E llett  (Physical R ev.,

1931, [ii], 38, 977— 997).—The d istribu tion  of Hg 
atom s scattered from NaCl, KC1, K B r, and  K I  was 
investigated as a  function of the  angle of incidence 
and  tem p, of th e  scatterer and incident beam.

N . M. B l ig ii.
S tr u c tu r e  of f i lm s  f ro m  m o le c u la r  r a y s .  

K . Co p e r , L. F ro m m er , and H . Z o ch er  (Z. Elektro- 
chem., 1931, 37, 571— 577).—A description is given 
of th e  appearance and structu re  of th in  films of Ag 
Au, Cu, P t, Cd, PbO, B 20 3, NaCl, AgCl, CaF,, and 
CrCl3 prepared by the  rap id  condensation of the  
vapours of these substances in  vac. In  general, th e  
films consist of inhomogeneous, non-spherical particles.

E . S. H e d g e s .
D e n s ity  of io n s  a t  a  p o la r is e d  e le c tro d e . 

K . T e ig e  (Chem. L istv , 1931, 25, 277—278).
R . T r u sz k o w b k i.

P r o p e r t ie s  of a to m ic  la y e r s .  P . L u k ir s k i . 
A. S oslna, S. V e k s c h in s k i, and  T. Z a r e v a  (Z 
Physik, 1931, 71, 306—324).—Two m ethods of 
determ ining surface potentials by means of electron 
emission are described. Qual. m easurem ents indicate 
th a t  unimol. layers of Ba. and  Th lower th e  work 
function  of the  surface, and  th a t  th e  work function 
for any  greater thickness is th e  same as th a t  for a 
bimol. layer. Evaporation  to  a unimol. layer is much 
more readily a tta ined  th a n  evaporation of th e  unimol. 
layer itself.* A. B. D. Ca s s ie .

R e la t iv e  a b u n d a n c e s  o f  i s o t o p e s .  H . C. U r e y  
and  C. A. B r a d l e y , jun . (Physical R ev., 1931, [ii], 
38, 718— 724).—To distinguish tw o types of nuclear 
stab ility , therm odynam ic calculations are m ade for 
certain  isotopic transm uta tion  reactions. Results 
indicate th a t a t. nuclei on earth  do not represent an  
equilibrium  m ixture a t  any  tem p. N . M. B l ig h .

R e la tiv e  a m o u n ts  of l i th iu m  is o to p e s , L i7 anil 
L i6. H . S c h u l e r  (Naturwiss., 1931, 19. 772).—The 
ra tio  of Li7 to  Li6 isotopes is calc, from t he intensities of 
hyperfine s truc tu re  of the  com ponents of the  L i+ line 
a t 5485 A. The val. 10-5 is in  good agreem ent with 
A ston’s val. of 10-2±0-5. W . R . A n g u s .

I so to p e  s e p a ra t io n  in  th e  s p e c t r a  of L i I.
D. S. H u g h e s  (Physical R ev., 1931, [ii], 38, S57— 861: 
cf. A., 1930, 1328).—A fa in t isotope com ponent was 
found on th e  long w ave-length side of the  lines 6708 
and  3232 A., the  m easured separation of th is com
ponent and the  doublet being in  good agreem ent w ith 
th e  calc, separation  of the  Li6 and Li7 lines. The line 
6104 A. showed no com ponents o ther th a n  the regular 
doublet. N . M. B l i g h .

Is o to p e s  of l i th iu m , s o d iu m , a n d  p o ta s s iu m .
K . T. B a in b r id g e  (J. F ranklin  In s t., 1931, 212. 317— 
339).—M agnetic analysis of the  positive ravs of Li 
from  a heated  spodum ene source shows no change 
w-ith tem p, in  the  relative abundance of Li7 and L iB 
The isotopes N a21, N a22, N a25. K 40, K 42, and K 43 were 
found to  occur only in very small am ounts, if a t all.

H . J .  E m el£ u s .
A t. w t. of f lu o r in e . H . S. P a t t e r s o n , R . 

W h y t l a w -Gr a y , and  W . Caivood (Nature, 1931,128,
375).— The a t. w t. of F  obtained from density  m easure
m ents on M eF by  the  m ethod used for X e (this vol 
890) is 19-013 (C 12-010). The presence of small
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quantities of a  higher isotope of F  is suspected. The 
com pressibility coeff. 1+X of M eF a t  21° is 1-00823. 
Moles and  B atuecas’ vals. for th is coeff. and  for 
density are too  high. L. S. T h e o b a l d .

Isotopic constitution and at. wt. of selenium, 
bromine, boron, tungsten, antimony, osm ium , 
ruthenium, tellurium, germanium, rhenium, 
and chlorine. F . W. A st o n  (Proc. R oy. Soc., 
1931, A, 132, 487— 498).—B y means of photom etry  
of the mass spectra of a no. of elements, the  no. and 
relative abundance of the ir isotopes have been 
obtained. Tw enty new isotopes were discovered and 
the  m agnitude of m any new packing fractions has 
been determ ined, including th a t  of Si. A t. wts. 
obtained by  correcting th e  m ean mass no. for the 
packing fraction and  change to  the chemical scale are : 
Se 78-96+0-04, B r 79-9165±0-002, B 10-806+0-01, 
W 183-96, Sb 121-79, Os 190-31+0-06, Ru 101-1, Te 
128-03+0-1, Ge 72-65+0-05, R h 186-22+0-07. Most 
of these are in good agreem ent w ith th e  accepted 
chemical vals. b u t in the  case of Sc, Te, an d  Os the 
discrepancies are serious. L. L. B ir c u m siia w .

Fundamental at. w ts. X. At. wt. of iodine.
0 . H o nig sch m id  and  H . S t r ie b e l  (Z. physilcal. 
Chem., Bodcnstein F estband , 1931, 283—290).—- 
D eterm ination of the ra tio  A gl : AgCl yielded for the  
a t. wt. of I  126-917 (0 = 1 6 ) . The A gl was prepared 
b y  boating Ag in  I  vapour and  decanting the liquid 
sa lt from th e  excess of m eta l; th e  conversion into 
AgCl was effected by Cl2 a t  SO— 100°.

H. F. G il l b e .
Apparatus for preparing R a-B+C  sources. 

L. F . Cu r t iss  (Bur. S tand. J .  Res., 1931, 7, 215— 
218).—In  the “ em anation p ip e t te ” H g has to  pass 
through the  capillaries of glass stop-cocks and 
through rubber tubing. These defects are remedied 
in an  all-glass appara tus which is described and  has 
been used for prep, of R a-B  and Ra-C from radon.

W . R . A n g u s .
Purification of radon. J . B a n n o n  (J. Cancer 

Res. Comm. Sydney, 1931, 3, 86— 89).—A liquid-air 
radon purification appara tus is described in  which 
H 2 and 0 2 arc first rem oved by  sparking, an d  the 
H ,0  is absorbed by P 20 5. C. C. N. V a s s .

Radioactivity of potassium . G. v o n  H e v e s y , 
W. S e it h , and  M. P a u l  (Z. pliysikal. Cliem., Boden- 
stoin F estband, 1931,309—318).—Comparison of the  
activities of norm al and  “ heavy ” KC1 dem onstrates 
th a t  the  rad ioactiv ity  of K  cannot bo ascribed to  an 
isotope of a t. w t. 40. The degradation of K  is 
discussed. II . F . G il l b e .

Structure of atomic nuclei. H. B e c k e r  and 
W. B o th e  (Naturwiss., 1931, 19, 753).—The calcul
ation of the energy of Be y-radiation (A., 1930, 10S6) 
is made. Ey, the  energy of a y quantum , is equal to  
Fc—Fbo+3-6 (10® e-volts) in agreem ent w ith the 
Gamow scheme of mass defects and quantum - 
mechanical theo ry  of a t. nuclei. W . R . A n g u s .

Properties of the electron and the behaviour 
of radioactive substances. R . D. K l e e m a n  (Z. 
anorg. Chem., 1931, 199, 225—234).

II . F . G il l b e .

Theory of the effect of resonance levels on 
artificial disintegration. N. F. M ott (Proc. Roy. 
Soc., 1931, A, 133, 228—240).—Calculations are m ade 
of th e  cffectivo area a (E) th a t  an  a-particle m ust h it 
to  eject a proton, being itself captured, and  the area 
th a t  i t  m ust h it in order th a t  i t  shall ho scattered  in to  
a given solid angle. The circum stances in which a 
resonance level should occur are investigated, and  
its  b read th  is estim ated. L. L . B ir c u m siia w .

Ionisation produced by radon in spherical 
vessels. G. Glo ck ler  and  G. B. H e isig  (J. 
Physical Chem., 1931, 35, 2478—2491; cf. A., 1927, 
1003).—Theoretical. L. S. T h e o b a l d .

Protoactinium. O. H a h n  and  L. M e it n e r  
(Naturwiss., 1931, 19, 738).—A tten tion  is directed to  
the  eax-ly work of H ahn  and  M eitner an d  of Soddy 
and  Cranston. W . 0 . K er m a c k .

Position of uranium-Z in the uranium dis
integration series. E . W a l l in g  (Z. pliysikal. 
Chem., 1931, B, 14, 290—296).—H ah n ’s conclusions 
(A., 1921, ii, 47S ; 1923, ii. 111) as to  th e  p a ren t sub
stance and  its  dual disintegration are confirmed, and 
his view th a t  the  product is U  i i  is supported.

N . H . H a r t sh o r n e .
Destruction of zinc sulphide phosphors by 

a-rays. P. M i W olf and  N. R ie h l  (Ann. Physik, 
1931, [v], 11, 103— 112).—The dim inution of th e  
luminescence of ZnS phosphors by  the  action of 
a-rays is exam ined for different phosphors. The rate  
of change of the  phosphor is independent of the  source 
or m ethod of prep. I t  is ra th e r a  sp. property  of the 
com pound ZnS. D ry  ZnS is unaffected by p- or 
y-rays. The destruction of a L enard  centre is no t a 
result of the  process of scintillation. The centre can 
be excited m any tim es by  a-particlcs w ithout 
destruction tak in g  place. A. J. M e e .

Hard component of the p-radiation of potass
ium. D. B o cciarelli (N ature, 1931, 128, 374—
375).—D ata  obtained for KC1 and  K B r by Occhialini’s 
m ethod indicate the existence of a less intense, hard  
com ponent of the P-radiation of K.

L . S . T h e o b a l d .
Contribution to the study of p-rays by the 

method of magnetic spectra. J. d ’E s p in e  [with 
(in p art) D. K . Y o vanovitch  and  (Ml l e .) 1. Cu r ie ] 
(Ann. Physique, 1931, [x], 16, 5—70).—The apparatus 
and  technique for the  investigation of tho m agnetic 
spectra of p-rays from  different sources are described 
and  discussed. M agnetic spectra of p-rays from 
R a -B + C , R a-B , m esothorium  2, an d  Th-B  and  -V 
liave been obtained. Thin-walled glass ampoules of 
radon  were used as source of R a -B + C  and  the spectra 
of p-rays of different velocities are given. The results 
are considered in the light of different theories of a t. 
s truc tu re  and the  mechanism of radioactive tra n s
form ation is discussed. W . R . A n g u s .

Biological effects of cosmic and y-radiation. 
J. H . Ort o n  and  S. T. B u r f ie l d  (N ature, 1931, 128,
376).— Speculative. L . S. T h e o b a l d .

Origin of the y-rays. (L o r d ) R u t h e r f o r d  and
C. D . E llis (Proc. R oy. Soc., 1931, A, 132, 667— 
68S).—M easurements of the  energies of th e  long- 
range a-particles from  Ra-C render it  alm ost certain
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th a t  the y-rays are associated w ith transitions of 
a-particles in  th e  nucleus. I t  is assum ed th a t  the  
a-particles form a  norm al quantum -m echanical 
system  capable of existing tem porarily  in  a series of 
sta tionary  sta tes, the  energy differences of which arc 
shown by  the  y-rays and  groups in  the  (3-ray spectrum . 
Using a nuclear model in which different nos. of 
a-particles are excited to  the  same quan tum  sta te , 
an equation is deduced for the energies set free in 
transitions. This receives support from  experim ent.

L. L . B ir c u m s h a w .
Quantum-mechanical models of a nucleus. 

R . H . F o w l e r  (N ature, 1931, 128, 453— 454).—A 
theoretical investigation of models of a  nucleus 
consisting of some 50 a-particles. L. S. T h e o b a l d .

Effect of y-rays on velocity of radioactive 
disintegration. 0 . R e in k o b e r  (Z. Physik, 1931, 
71 ,• 460— 4G4).—No effect was found. A. J .  M e e .

Nuclear absorption of hard y-rays. C. Y.
Chao  (Naturwiss., 1931, 19, 752).—Investigations on 
the scattering of the  y-rad iation  of T h -0 "  have 
dem onstrated  a new scattered  rad iation  in  heavy 
elem ents accom panied by a change in  wave-length. 
This resu lts  from  a nuclear process.

W . R . A n g u s .
Scattering law for short wave y-radiation. 

(F r l .) L. M e it n e r  and  II. H . H u p f e l d  (Naturwiss., 
1931, '19, 775—776).—A prelim inary  account of an 
extension of earlier work (A ., 1930, 976).

W . R . A n g u s .
Absorption of penetrating y-rays by lead 

screens of 12 to 30 cm. thickness. A. P ic c a r d , 
E. S t a h e l , and  F . D o n y  (Compt. rend., 1931, 193, 
526—527).— Comparison of the  y-radiation of R a-0  
passed through P b  screens of thickness of 12—30 cm., 
before and after subsequent passage through a Pb 
filter 1-5 cm. th ick , shows the  same relative difference 
irrespective of th e  screen thickness. There is th e re 
fore no u ltra-penetrating  com ponent in th is  radiation, 
and  th e  explanation of cosmic rad iation  thereby  is 
negatived. C. A. S il b e r r a d .

Photo-electric effect for y-rays. H . R . I I ulm e  
(Proc. R oy. Soc., 1931, A , 133, 381— 406).—M athe
m atical.

Oxidisable “  active nitrogen.” E . J . B. W il l e y  
and  S. G. F oord  (N ature, 1931, 128, 493).—E xperi
m ents w ith  N 2 and N 2- 0 2 m ix tures failed to  reveal 
any  oxidisable modification of N 2 or any  nitrogen 
oxide which reacts only w ith 0 3 and  no t w ith  0 2. 
Increased yields of N 0 2 do result, however, when the 
air is ozonised before or trea ted  w ith 0 3 a fter it is 
sparked (cf. J.C .S., 1912, 101, 1152).

L. S. T h e o b a l d .
Absorption and diffusion of penetrating cor

puscular radiation in lead and in iron. B. 
R ossi (A tti R . Accad. Lincei, 1931, [vi], 13, 600— 
606). .

Value of the cosmical constant. (Si r ) A . 
E d d in g t o n  (Proc. R oy. Soc., 1931, A, 133, 605— 
615).

Corpuscular explanation of cosmic rays. F.
S o d d y  (N ature, 1931, 128, 408).—A criticism.

L. S. T h e o b a l d .

Measurements on the absorption of the pene
trating corpuscular rays coming from inclined 
directions. B. R o ssi (N ature, 1931, 128, 408).— 
The inclined appear to  be softer th a n  the vertical rays.

L. S. T h e o b a l d !
Atmosphere of the planet Venus. E . S c h o en 

b e r g  (Sitzungsber. preuss. Akad. Wiss., 1931, 21,
1—36).—The distribution  of lum inosity in  the  atm . 
of Venus has been determ ined, and  from  th e  results 
a m ethod of estim ating the  constitu tion  of the 
p lanetary  atm . is obtained. W . R. A n g u s .

Light of the night sky. J . K a p l a n  (Physical 
R ev., 1931, [ii], 38. 104S— 1051).— The lines 4416 
and  416SÄ. reported  by R ayleigh are identified as 
0  i i  lines. An explanation of the green auroral lino 
in th e  night sky and  aurora borealis, and of the  above 
lines of the  n ight sk y , is proposed. N . M. B l ig h .

Schrödinger potential function. R. M. L a n g e r  
(Physical Rev., 1931, [ii], 38, 779—796).—The theory  
th a t  the fundam ental potential between charges is an 
even operator is developed an d  applied.

N . M. B l ig h .
Quantised singularities in the electromagnetic 

field. P. A. M. D irac  (Proc. Roy. Soc., 1931, A, 
133, 60—72). L. L. B ir c u m sh a w .

Quantum theory of dispersion in metallic 
conductors. II. R . d e  L. K r o n ig  (Proc. R oy. 
Soc., 1931, A, 133, 255—265; cf. A., 1929, 871).

L. L. B ir c u m sh a w .
Conversion of energy into matter. F. G. 

D o n n a n  (Z. physikal. Chem., Bodenstein Festband, 
1931, 131— 134).:—Since a t a  tem p, in  the neighbour
hood of 1012° an  equilibrium  of th e  type p ro to n -f 
e l e c t r o n ^ :  photon (radiation energy) is conceivable, 
i t  is suggested th a t  th e  reaction  from  right to  left 
could be observed if a  sufficiently dense stream  of 
protons of frequency of the  order of 1023 emerged into 
a  cold space. The relation between th is hypothesis 
and  photochem ical reactions is discussed.

II. F . G il l b e .
Life of metastable mercury and evidence for a 

long-lived metastable vibrating nitrogen m ole
cule. M. L. P ool (Physical R ev., 1931, [ii], 38, 
955—966).—R ate  of decay curves are discussed. An 
expression is found for the  no. of m etastable atom s. 
Consts. obtained are : for the excited vibrating  m eta- 
stable mol., m ax. observed life 0-52x  10“3 sec.; 
na tu ra l life, co ; distance between centres a t  impact,’
0-85XlO-8 cm .; p robability  of dissipative im pact, 
80x10-®; diffusion coeff., 2-4. Corresponding vals. 
for the m etastable atom  a r e :  2-54X10-3 sec.; co ;
3-2 x  10-8 c m .; 3-3 X 10~®; 0-129, respectively.

N. M. B l ig h .
Primary and secondary absorption bands and 

their relation to optical activity. W. K u h n  and
II. L. L e h m a n n  (Z. Elektrochem ., 1931, 37, 549— 
552).—A comparison of absorption spectrum , optical 
ro ta tion , dichroism, and anisotropy of some org. 
compounds. E . S. H e d g e s .

Em ission spectra and predissociation in OH
and NH. J .  R . B a t e s  (Z. physikal. Chem., Boden- 
s te in  Festband, 1931, 329—332).—The heats of dis
sociation of OH and  N H , calc, from the  vibrational
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lev e ls  deduced  from  th e  em ission  spectra , h av in g  
regard to  th e  p red issociation , are 116-05 an d  102-2 kg.- 
ca l., resp ective ly . H. F. G il l b e .

D isso c ia tio n  of w a te r  in  th e  g lo w  d is c h a rg e .
E . G. L in d e r  (Physical Rev., 1931, [ii], 3 8 ; 679—692). 
■—Ionisation in the  dark  space increasing exponenti
ally w ith distance from th e  cathode leads to  results 
in satisfactory agreem ent w ith  experim ental d a ta  for 
the  dissociation of H 20  vapour. N. M. B lig h .

A b so rp tio n  of l ig h t  b y  f la m e s  c o n ta in in g  
so d iu m . C. D . C h il d  (Physical Rev., 1931, [ii], 
38, 699—708; cf. Loclier, A., 1928, 449).—The 
relation between the light transm itted  by  a series of 
flames into which NaCl is being introduced, the  no. of 
flames, and  concentration of the  NaCl is investigated. 
An expression connecting these quantities is deduced 
showing a square root variation in satisfactory agree
m ent w ith experim ent. N. M. B l ig h .

T o ta l  r a d ia t io n  of so m e  o x id e s . G. L ie b m a n n  
(Z. Physik, 1931, 71, 416—421).—The to ta l rad iation  
of P t,  some pure oxides, and  a m ixture of oxides was 
determ ined in  its relationship to  tem p., composition, 
and  nuclear size. A. J .  Meb.

U ltra -v io le t  e m is s io n  of c a lc iu m  o x id e  p h o s 
p h o rs .  0 .  S c h e l l e n b e r g  (Ann. Physik, 1931, [v], 
11, 94— 102).—The effect of tem p, on the ultra-violet 
emission range differs from th a t on the  visible emission. 
W ith  the la tte r  the  greater in tensity  and  duration  of 
emission are obtained a t  com paratively high tem p. 
(200—300°), whereas for th e  ultra-violet emission 
optim um  conditions are obtained a t room tem p.

A. J .  M e e .
B a n d  s p e c tru m  of y t t r iu m  o x id e . W ith  a  

n o te  o n  th e  s c a n d iu m  a n d  la n th a n u m  o x ide  
s y s te m s . L. W . J o h n s o n  and  R . C. J o h n s o n  (Proc. 
Roy. Soc., 1931, A, 133, 207—219).—A bout 100 band 
heads in  the  spectrum  of YO have been m easured and 
assigned to  2 system s, having a  common ground state. 
A vibrational analysis is given and  the  mol. consts. 
are evaluated. The band system s of YO, ScO, and 
LaO are very  sim ilar, and closely resemble those of 
CaF, SaF, and BaF. L. L. B ir c u m sh a w .

U ltra -v io le t  b a n d s  of p h o s p h o ro u s  o x id e .
P. N. Gh o sh  and  G. N. B a l l  (Z. Physik, 1931, 71, 
362—370).—A band system  of PO ascribed to  2S—>-2H 
transitions was investigated under high dispersion; 
the  heat of dissociation of the  ground s ta te  is 7-4 volts.

A. B. D. Ca s s ie .
S p e c tru m  of th e  h y d ro g e n -n i t ro u s  ox id e  

f la m e . A. F o w ler  and J . S. B o d a m i (Proc. Roy. 
Soc., 1931, A, 133, 325—332).— Observations of the 
bright cone near the  base of th e  H 2- N 20  flame in a 
m ixed je t show th a t the  spectrum  is identical w ith 
th a t  of the flame of N H 3 burning in  0 2, ap a rt from 
differences in  intensities of certain  bands in  the 
spectra. The Schuster bands are not observed.

L. L. B ir c u m sh a w .
I n te r p r e ta t io n  of th e  s p e c tra  of C aF  a n d  S rF . 

A . H a r v e y  (Proc. Roy. Soc., 1931, A , 133, 336—350). 
—A comparison of the  spectra in  emission and absorp- 
tion  under high dispersion confirm the designations 
2S—> 2£  and  2II—> 2S for the  more, and  less, refrangible 
band system s of CaF and SrF. For CaF, I 0" =

86 X  10-40 g.-cm.2, and ro"= 2 -0  X 10~8 cm. for the 
lower 2£  s ta te . The isotope effect for Sr88, Sr80 is 
found in the  S rF  bands. L. L. B ir c u m sh a w .

D iffu se  b a n d s  o c c u r r in g  in  m ix tu r e s  of a m 
m o n ia  a n d  e x c ite d  m e rc u ry  v a p o u r . A. C. G.
Mitc h e ll  (J. F rank lin  In st., 1931, 212, 341—342).— 
The spectrum  of th e  fluorescence on illum inating 
N H 3-H g  m ixtures w ith  a  cooled H g arc consists of a 
very diffuse band between À 2700 and  5600 Â. (max. 
in tensity  a t  A 3400 A.). H. J .  E m e l é u s .

A b s o rp tio n  of l ig h t  in  s in g le  c ry s ta ls .  R.
H ilsch  and  R. W . P ohl (Physikal. Z., 1931, 32, 734—
735).—The absorption of a single crystal of K B r and 
of the  photochem ical reaction product are given and 
discussed. W. R . A n g u s .

M e a s u re m e n t of a b s o rp tio n  s p e c tr a  in  th e  
u l tra -v io le t .  H. Co n r a d -B ill r o tii (Z. physikal. 
Chem., 1931, B , 14, 122— 134).—A pparatus is 
described by  which the  ultra-violet absorption 
spectrum  of a  solution is photographed sim ultaneously 
w ith th a t  of the  pure solvent, using as light source an 
under-w ater A1 arc. The m ethod  gives resu lts in 
good agreem ent w ith  previous work, b u t has certa in  
lim itations. N. II. H a r t sh o r n e .

E n e rg y  lev e ls  of g a d o lin iu m  IV in  th e  c ry s ta l  
la tt ic e  a s  o b ta in e d  f ro m  th e  u l tr a -v io le t  a b s o rp 
t io n  s p e c tra  of G dG l3,6 H ,0  a n d  G d B r3,6H 20 .
S. F r e e d  and  F. H . S p u d d in g  (Physical Rev., 1931, 
[ii], 38, 670—678; cf. A., 1929,1362).—W ave-lengths, 
intervals, and m agnetic decomps, are tabulated , arid 
discussed in relation to  la ttice  structure.

N. M. B l ig h .
S p e c tro sc o p ic  in v e s t ig a tio n  of d is so c ia tio n  

re la t io n s  of m e ta l  h a lid e s  in  so lu tio n . H. 
F rom herz (Z. Elcktrocliem ., 1931, 37, 553—558).— 
A discussion of published work (cf. A., 1929, 626; 
1930, 853, 1234). E . S. H e d g e s .

S p e c tru m  a n d  p h o to c h e m ic a l b e h a v io u r  of 
c h lo r in e  d io x id e . W. F in k e l n b u r g  and  H . J . 
S c h u m a c h e r  (Z. physikal. Chem., Bodenstein Fest- 
band, 1931, 704— 716).—The band  spectrum  of C102 
between 5225 and  2700 A . has been exam ined. Fine 
s tructure  is apparen t in  the  longer w ave-length bands, 
bu t a t  3750 A . predissociation commences; the 
ex trapolated  convergence frequency is 39,000^1000 
cm .-1 The predissociation is ascribed to dissociation 
into CIO and  0  (3P ), w hilst the  convergence corre
sponds w ith the production of CIO and  0  (xO). The 
dissociation energy of CIO is 4 5 ¿ 5  g.-cal. C102 has 
p robably  a Cyclic structure. The photochemical 
reactions of C102 a re  discussed and  possible m echan
isms of the  form ation of C103 are described.

H. F . Gil l b e .
V isib le  a b s o rp tio n  s p e c tru m  a n d  specific  

v ib ra t io n  of th e  p e rm a n g a n a te  io n . K . S c h n e t z - 
l e r  (Z. physikal. Chem., 1931, B , 14, 241—248).— 
The absorption spectrum  of K M n04 in  solid solution 
in  KC104 shows seven equidistant bands between 
5600 and 4400 A., each band having a short-wave 
satellite of about half its  strength . The band m ax. 
occur a t  longer wave-lengths th an  those previously 
found for solutions of K M n04. Modifications occur 
in  single bands when light v ibrating in  the a, (3, or y
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directions is used. The no. of oscillators is of tlie 
same order as the  no. of mols. present.

N. H . H a r t siio r n e .
A b s o rp tio n  b a n d  s p e c tr a  of s i lv e r  b ro m id e  a n d  

s ilv e r  io d id e  v a p o u rs . B. A. B ric e  (Physical Rev., 
1931, [ii], 38, 658—669; cf. A., 1930, 838).—B and 
heads were measured in  the region 3165—3501 for 
AgBr, and 3016— 3556 A . for A g l; absorption was 
continuous below 3350, w ith  a m ax. a t  3170 A. A 
vibrational analysis is given. H eats of dissociation 
for the  norm al s ta te  are : AgBr 2-77, A gl 3-02, and 
for the excited states, AgBr 0-2 1 , A gl, 0-10 volt, 
respectively. The vibrational isotope effect for AgBr 
confirms two Ag and tw o B r isotopes; no evidence 
for an  I  isotope was found. N. M. B lig h .

A b so rp tio n  s p e c tr a  of s u lp h u r  c o m p o u n d s . I .
L. L orenz  and R . S am u el  (Z. physikal. Chem., 1931, 
B , 1 4 , 219—231).—The ultra-violet absorption spectra 
of S0C12, SCL, N a2S 0 3, N aH S 0 3, N a2S„0,„ N a2S 0 4, 
N aH S 04, NalYleS04,"Me2S 0 4, SOX'L,, N a2S 0 3, N a2S20 6, 
K 2S30 6, K 2S4Og, K 2S5Og, an d  N a2S e03, m ostly in 
solution, have been determ ined. The results are 
discussed in  relation to  the  mol. constitu tion  of the 
substances. N. H . H a r t siio r n e .

R o ta tio n  v ib ra t io n  s p e c tru m  of g a se o u s , 
l iq u id , a n d  d is so lv e d  a m m o n ia . G. J u n g  and
H. Gu d e  (Z. E lektrochem ., 1931, 37, 545—548).— 
The changes brought about by  liquefaction of N H 3 
and  by dissolution in H 20  and  some alcohols are 
described. E. S. H e d g e s .

In flu en ce  of d is so lv e d  s u b s ta n c e s  o n  th e  in f r a 
re d  a b s o rp t io n  s p e c tru m  of w a te r .  R . S u h r - 
m a n n  and E. B r e y e r  (Naturwiss., 1931, 19, 772—  
773).—LiCl, NaCl, and  KC1 have been studied. D is
solved substances cause an  intensification of H 20  
bands. The sharpening increases w ith concentration, 
bu t does no t follow the sequence of hydration . I t  is 
suggested th a t  the greater ion exerts a  bigger influence 
on the  polymerised H 20  complex th an  the smaller. 
Undissociated dissolved substances give a slight 
sharpening of the bands. W. R . A n g u s .

P o ly m e r id e s  a n d  n ew  in f ra - re d  a b s o rp tio n  
b a n d s  of w a te r .  J .  W . E llis  (Physical Rev., 
1931, [ii], 38, 693—698).—New absorption bands 
a t  1-79 and  1-74 p and  the  bands a t  19-5 and  4-7 ¡j. 
are in terpreted. The closely analogous bands of 
selenite are compared. Definite polymerides are 
indicated. N. M. B l ig h .

D o u b le  b a n d  of so lid  h y d ro g e n  c h lo r id e .
G. H et tn k r  (Naturwiss., 1931,19, 815).— A t approx. 
90° abs. the  IiC l spectrum  consists of a double band 
with m ax. a t  3-63 and 3-70 p, i.e., a t  ra th e r longer 
wave-length th an  the corresponding band of gaseous 
IiCl. No fine structure  is obtained. Prelim inary 
investigations of liquid HC1 give one band w ith m ax. 
a t  3-61 pi. W. R . A n g u s .

D o p p le r  e ffec t in  l ig h t  s c a t te r in g . (S i r ) C . V .  
R am an (N ature, 1 9 3 1 ,1 2 8 , 636). L. S. T h e o b a ld .

L in es  of la rg e  f re q u e n c y  sh if t  in  th e  R a m a n  
s p e c tra  of c ry s ta ls .  R . T o m a sc h ek  (N ature, 1931, 
128, 495).—The linos showing a  large shift in the

R am an spectrum  of fluorite and calcite (this vol., 
668) can be explained as phosphorescence lines of Gd.

L. S. T h e o b a l d .
F in e  s t r u c tu r e  of s p e c tra l  lin e s  of l ig h t  s c a t 

te r e d  b y  l iq u id s . S. R a f a l o w sk i (N ature, 1931, 
128, 495).—The phenom enon previously described 
(A., 1930, 1498) could no t be confirmed under different 
experim ental conditions. L. S. T h e o b a l d .

W id e n in g  of d iffu se  l in e s  w ith o u t c h a n g e  of 
f re q u e n c y  in  th e  R a m a n  effec t. ( M l l e . )  M . J .  
N e y  (Bull. Acad. Polonaise, 1931, A, 106— 111).— 
Prom  studies w ith  C0H fi and  quartz  (at 18° and 500°) 
evidence is adduced in favour of the hypothesis th a t 
the widening of diffuse lines w ithout change of 
frequency is due to  mol. ro ta tion . W. R . A n g u s .

E ffec t of v a ry in g  c o n c e n tra tio n s  of c e r ta in  
e le c tro ly te s  on  th e  v io le t b a n d  of th e  R a m a n  
s p e c tra  of w a te r .  C. C. H a t l e y  and D. Ca l l ih a n  
(Physical Rev., 1931, [ii], 38, 909—913).—The R am an 
scattering  by pure H 20  excited by the 3650 A . group 
of th e  H g arc showed a violet band of 3 com ponents a t 
4150 A .; the effect on th is band  of various concen
tra tions of aq. KC1, NaOH, and K O H  solutions was 
examined, and  in  all cases showed an  energy shift 
towards the  long wave-length side. N. M. B lig h .

R a m a n  s p e c tr a  a n d  c a ta ly s is .  I .  H . v o n
E u l e r  and  H . H ellstrom  (Z. physikal. Chem., Boden- 
stein Festband, 1931, 731—736).—R am an spectra of 
a homogeneous reacting m ix ture  of KOH, EtOAc, 
and H 20 , and  of the  interfacial layer between a; conc. 
solution of K O H  and a  m ixture of E tO H  and  EtOAc 
wore photographed. The second type  shows faintly  
the  norm al lines, b u t tw o strong lines of frequencies 
1050 and  1110 cm .-1 ap p ear; these undergo displace
m ents tow ards lower frequencies on passing from the 
upper to  th e  lower layer. The effect m ay correspond 
w ith activation  of the  reactan t mols.

H. F . G i l l b e .
In flu en ce  of e x c itin g  f re q u e n c y  o n  th e  in te n 

s it ie s  of lin e s  in  R a m a n  s p e c tra .  S. C. S ir k a r  
(Indian J . Physics, 1931, 6 , 133— 146).—The ratios 
of the  intensities of R am an lines due to  CeH 0 and 
CC14 to  those of the  exciting H g lines in  the  visible and 
ultra-violet have been measured. The intensities of 
the  R am an  lines in  the  u ltra-vio let increase more 
rapidly th an  is indicated by  the  fourth  power law 
and  the deviation is the  greater the  greater is th e  shift 
of the  R am an from th e  exciting line. These devi
ations are satisfactorily accounted for by Placzek’s 
theory  of the R am an effect. F . J .  W il k in s .

R a m a n  s p e c t r a  of g ly co l a n d  so m e  o rg a n ic  
c h lo r in e  c o m p o u n d s . V. N. T h atte  and  S. M. 
S iia h a n e  (Indian J . Physics, 1931, 6 , 155— 163).— 
The R am an  spectra of glycol, chloral, CVHCl-, 
C2H 2C14, and  C ,H 2C12 have been studied. Increase 
in the  num ber of Cl atom s in  C l-substituted ethanes 
causes an  increase in the val. of a given R am an dis
placem ent. F . J .  W il k in s .

R a m a n  s p e c tru m  a n d  c h e m ic a l c o n s ti tu t io n  
of so m e  c h lo ro e th y le n e s . G. B. B o n in o  and 
L. B r u ll  (A tti R . Accad. Lincei, 1931, [vi], 13, 275— 
281).—The R am an spectra of cis- and  Zraa,s-ap-di- 
chloroethylene have been m easured. The character-
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istic oscillation and deform ation frequencies of these 
mols. are com pared w ith those of C„H, and of C2C14 
(cf. A., 1930, 1236). 0“. J .  W a l k e r .

R e ta rd e d  lu m in e sc e n c e  in  c a rb o n  d io x id e .
( M lle .)  M. K a c z y n s k a  (Bull. Acad. Polonaise, 1931, 
A, 16— 19).—A retarded  luminescence has been shown 
in the case of CO,. This varies w ith the  in tensity  of 
th e  exciting discharge and  w ith th e  pressure of the 
gas. A. J .  M e e .

C o lo u r a n d  in te n s i ty  of th e  c h e m ilu m in e sc e n c e  
of so lid  s o d iu m . R . M. B o w ie  (J. Opt. Soc. Amer., 
1931, 2 1 , 507—512).—An investigation of the light by 
means of a Cs photo-electric cell gave a m ax. about 
5100 A. J . L e w k o w it s c h .

G a lv a n o -lu m in e sc e n c e . R . R . S u l l iv a n  and 
R . T. D ttfeord (J. Opt. Soc. Amer., 1931, 2 1 ,  513— 
523; cf. A., 1927, 918; 1929, 378, 1364).—Various 
m etals in typical G rignard solutions were examined. 
A solution of MgBr2,2E t20  has the  highest efficiency 
so far found. J .  L ew k o w it sc h .

P e r m a n e n t  c h a n g e s  in  th e  f lu o re sc e n c e  of 
h s e m a to p o rp h y r in . S. R a f a l o w sk i  (Z. Physik,
1-931, 7 1 , 798—806).—The fluorescence spectrum  in 
aq. N H 2 and  glycerol has been investigated. The 
irreversible changes which occur in  the  fluorescence 
spectrum  as th e  effect of tem p, changes, concen
tra tio n  differences, and  irrad iation  of the  solution are 
due to  oxidation. A .  J . M e e .

S p e c tr a l  f lu o re sc e n c e  effic iencies of c e r ta in  
s u b s ta n c e s  w ith  a p p lic a tio n s  to  h e te ro c h ro m a tic  
p h o to g ra p h ic  p h o to m e try .  G. R . H a r r i s o n  and 
P. A. L e ig h t o n  (Physical Rev., 1931, [ii], 38 , 899— 
908).—The efficiency of fluorescence in th e  visible and  
ultra-vio let regions was investigated for fluorescein, 
chlorophyll, quinine sulphate, light and  heavy fluor
escent oil, aesculin, and  U  glass, and  results are 
applied to  the developm ent of a simplified m ethod of 
heterochrom atic photographic photom etry  in  the 
range 3900—2000 A., w ith  possible extension to  the 
Schum ann region. N. M. B lig i i .

A b s o rp tio n  of m e ta s ta b le  a n d  io n ise d  n it ro g e n  
b y  m a g n e s iu m . P . I. L u k ir s k y  and  S. W . P t iz y n  
(Z. Physik, 1931, 71, 339—349).—N eutral N 2 is ab 
sorbed only by  a rap id  evaporation of Mg, b u t ionised 
N  mols. and  m etastable mols. of 8 volts energy are 
absorbed by a Mg layer to  form  Mg3N 2.

A. B." D . Ca s s ie .
“  S p e r r s c h ic h t  ”  p h o to -e ffe c t. E . D u h m e  (Z. 

E lektrochem ., 1931, 3 7 , 6S2— 6S3).— An electric cu r
ren t is produced when dry-plate rectifiers of th e  de
tec to r type  {e.g., Cu/Cu20 ) are illum inated.

E . S. H e d g e s .
N ew  p h o to -e le c tr ic  r e s e a rc h e s .  Q. M a jo r a n a  

(A tti R . Accad. Lincei, 1931, [vi], 1 3 , 318— 323).— 
Phenom ena produced by in te rm itten t ligh t on triode 
valves and photo-electric cells are described.

0 . J .  W a l k e r .
P h o to -e le c tr ic  e ffec t in  th in  m e ta ll ic  f i lm s . 

W . G. P e n n e y  (Proc. R oy. Soc., 1931, A, 133, 407— 
417).—Ma them a tica l.

P r e p a r a t io n  of se n s it iv e  v a c u u m  th e r m o 
e le m e n ts  a n d  v a c u u m  th e rm o - re la y s  b y  c a th o d ic

s p u t te r in g .  Z. K l e m e n sie w ic z  and  (Miss) Z. 
W asowtcz (Z. Physik, 1931, 7 1 , 817— 820).—The 
deposition of th in  layers of conductors on insulating 
m ateria l by  cathodic sputtering  provides a m ethod of 
m aking vac. therm o-elem ents and  relays of high 
sensitiv ity  and  reproducible characteristics.

A. J .  M e e .
L aw s of th e  B e c q u e re l e ffec t a t  b is m u th  ox id e  

e le c tro d e s . A. C o e h n  and R . M y k o la j e v y c z  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 641— 
655).—The photosensitive constituen t of the Bi 
oxide electrode, viz., B i,0 4, behaves when deposited 
on an insol. electrode as an  electrode of high O pres
sure. The electrode po ten tia l varies w ith the  natu re  
of the  base, probably  because of local action. I llu 
m ination causes a t  first a  decrease of potential, b u t 
a t  lower potentials the  effect reverses. The m agni
tude  of the  Becquerel effect, for const, absorption 
and  quantum  yield, falls rapidly  w ith  increase of the 
wave-length of the incident ligh t from  4500 to  6700 A. 
The effect can be fully  explained on th e  assum ption 
th a t  light exerts a reducing influence on BLO,.

H . F . GmLBE.
B e c q u e re l e ffec t. I I I .  C. W in t iie r  (Z. physi

kal. Chem., Bodenstein F estband, 1931, 341—351).— 
An artificial Becquerel electrode has been prepared, 
and com parison of its  behaviour w ith th a t  of the Cli/ 
CuO electrode shows th a t  th e  conductiv ity  of th e  CuO 
film of the  la tte r  increases proportionately  w ith  the 
in tensity  of the  incident light. H . F . G il l b e .

B e c q u e re l e ffec t. IV . C. W in t h e r  (Z. physi
kal. Chem., 1931, 1 5 5 , 225—237; cf. preceding 
abstrac t).— In  support of th e  theory  th a t  the 
Becquerel effect is a  photo-electric conductivity 
phenom enon th e  prep, of CuO electrodes having the 
properties of the  Becquerel cell is described.

R . Cu t h il l .
M o b ility  in  c ry s ta l l in e  so lid  b o d ie s . A. S m ek a l  

(Z. physikal. Chem., Bodenstein F estband, 1931, 
443—452; cf. A., 1928, 1330).—Theoretical. An 
equation is developed for th e  general case to  express 
the  tem p, variation  of the  fraction of th e  to ta l ionic 
conductiv ity  in  a solid which is due to  each type  of 
mobile io n ; one term  of the  equation is concerned 
w ith  the fraotion vdiich is dependent on th e  structure  
of the  substance. The tru e  conductiv ity  is influenced 
by  structu re , and  by chemical, m echanical, and  elec
tric  disturbances. The conductiv ity  of the  high-temp. 
modifications of A gl and Ag9S is discussed.

H . F . G il l b e .
E le c tr ic a l  c o n d u c tiv ity  a n d  th e  s t r u c tu r e  of 

th in  m e ta l  f i lm s . I I I .  S p ec ific  re s is ta n c e  a n d  
s t r u c tu r e  a s  a  fu n c tio n  of te m p e r a tu r e .  L. 
H a m b u r g e r  (Ann. Physik, 1931, [v ], 1 0 , 905—926). 
— An extension of previous work (this vol., 1 1 1 2 ).

W. R . A n g u s .
E le c tr ic a l  p ro p e r t ie s  of d ilu te  m e ta l l ic  m ix e d  

c ry s ta ls .  J .  0 . L i n d e  (Ann. Physik, 1931, [v], 
1 0 , 52— 70).—The a t. resistance increases of Cu, Ni, 
Co, Fe, Mn, Cr, Ag, P d , P t,  R h, In , and  Sn in  Au a t 
tem p, between + 2 0 °  and —190° have been deter
m ined. R esults concerning the  solubility relation
ships in alloys of Au w ith R h, R u, I r , Os, and In  are 
given. W. G o o d .
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C o n d u c tiv ity  of s i lv e r  su lp h id e . C. T u b a n d t  
and H . R e in h o l d  (Z. E lektrochem ., 1931, 37, 589— 
593).—The electrical conductiv ity  of Ag2S has been 
measured between 200° and 500° both  in  the  pure 
sta te  and  in  presence of excess of S. The conduc
tiv ity  of a-Ag2S above 197° is electrolytic in character 
and has a negative tem p, coeff. In  presence of S 
vapour the  conductivity  falls, following the  v. p. of the 
S and reaching a  const, value for the  sa tu ra ted  vapour. 
This effect is reversible and  th e  sa tu ra ted  vapour has 
a positive tem p, coeff. H 2S has a  sim ilar effect to  
th a t  of S vapour. I t  appears th a t  tw o kinds of con
ducting Ag ions are involved : (a) a large no. of ions 
of small m obility, consistent w ith  the  ordinary 
diffusion velocity, and (b) a  small no. of ions of 
abnorm ally high m obility, which no longer exert 
their effect when excess of S is present.

E . S. H e d g e s .
D e n s ity , in n e r  f r ic tio n , d ie le c tr ic  c o n s ta n t ,  

d ip o le  m o m e n t ,  d is so lv in g  p o w e r , a n d  d is s o c i
a t in g  p o w e r  of h y d ro c y a n ic  a c id . K . F r e d e n - 
h a g e n  (Trans. Amer. Electrochem . Soc., 1931, 60, 
223—232).— The results of th e  au th o r’s recent experi
m ental work (A., 1929, 49S: 1930, 1501) are sum 
marised and  discussed (cf. th is vol., 430).

H . J .  T . E ll in g iia m .
D e te rm in a tio n  of d ie le c tr ic  c o n s ta n ts .  E . 

C oh n  (Physikal. Z., 1931, 3 2 , 687— 688).— The ellips
oid m ethod does no t give an  abs. determ ination. A 
comparison m ethod is suggested. A. J .  Me e .

D ip o le  m o m e n ts  of in o rg a n ic  c o m p o u n d s .
H . U lic h  and W. N esp it a l  (Z. E lektrochem ., 1931, 
37, 559—562).— In  agreem ent w ith H u n d ’s theory 
(A., 1925, ii, 479), the  sym m etrical halides CC14, S n l4, 
BC13, SnCl4, A lBr,, BeCl2, BeBra, SiCl.„ and  GeCl4 
have no dipole m om ent. Exceptions occur in  SbCl3 
and AsClj. In  some cases the  dipole m om ent is 
traced  to  the  form ation of a com pound between the  
halide and  the  solvent. E . S. H e d g e s .

D ie le c tr ic  c o n s ta n t  a n d  d ip o le  m o m e n t  of 
h y d ro g e n  cy an id e  a n d  c y an o g en . H . B r a u n e  and  
T. A sc h e  (Z. physikal. Chem., 1931, B , 14, 18— 26 ;  
cf. A., 1929, 1217).—From  m easurem ents of the 
dielectric consts. of the  gases a t  various tem p, the 
dipole m om ents of HCN and (GN)2 a re  calc, as 2-88 X 
10'1S and  0-3 X l0~18, respectively'. J .  W . S m it h .

D ip o le  m o m e n t  of h y d ro g e n  c y an id e . H.
Lu t g e r t  (Z. physikal. Chem., 1931, B , 14, 27—30; 
cf. A., 1929, 1217, and  preceding abstrac t).—From  
m easurem ent of the  dielectric consts. of dil. solutions 
in CfiHg a t  various tem p, the dipole m om ent of HCN 
is calc, to  be 2-53 X 10-18 and from the  dielectric consts. 
of solutions in  xylene a t  one tem p, combined w ith 
existing electron and a t. polarisation d a ta  2-60 XlO-18.

J . W . S m it h .
D ipo le  m o m e n t  a n d  m o le c u la r  o r ie n ta t io n  a t  a  

l iq u id -g a s  in te r fa c e . B. I. T a m a m u siii (Bull. 
Chem. Soc. Jap an , 1931, 6 , 207— 209).—The dipole 
moments of a  num ber of fa t ty  acids, alcohols, and 
esters have been calc. The consistent difference 
between th e  calc, and observed vals. indicates th a t 
other factors besides the  electric m om ents of single 
mols., such as form of mol., position of n a tu ia l

electric m om ent, dielectric polarisation, and  mol. 
association are of im portance. H . F . G il l b e .

E le c tr ic  m o m e n t  of s y m m e tr ic a l ly  h e x a -  
s u b s t i tu te d  b e n z e n e s . S p a t ia l  r e q u ir e m e n ts  of 
s u b s t i tu e n ts .  H . L u t g e r t  (Z. physikal. Chem., 
1931, B , 14, 31—36).—From  m easurem ents of the  
dielectric const, of dil. solutions in  CC14 and C0H G a t  
tw o different tem p, i t  has been shown th a t  three 
sym m etrical hexa-substitu ted  C0H 6 derivatives (tri- 
brom om esitylene, trinitrom esitylene, and  tribrom o- 
trinitrobenzene) each have zero dipole m om ent. 
This is discussed w ith  reference to  th e  spatial a rrange
m ent of the  CGH G ring. J .  W . S m it h .

D ip o le  m e a s u re m e n ts  w ith  b en z e n e  d e r iv 
a t iv e s . I .  R e g u la r i t ie s  w ith  h a lo g e n , n i t r o - ,  
a n d  m e th y l  d e r iv a tiv e s . L. TrGANiK (Z. physikal. 
Chem., 1931, B , 13, 425—461).—From  th e  dielectric 
consts. of dil. solutions in C0H O, combined w ith 
refraetiv ity  data , the  dipole m om ents of 47 CgH G 
derivatives have been calc. The d a ta  confirm the 
hypothesis th a t  the  to ta l induced polarisation of 
simple CgH g derivatives is equal to  the  mol. refraction 
for N a light +0-4. A lm ost const, ratios exist be
tween the  dipole m om ents of m -di- and mono-, p-di- 
and mono-, and s-tri- and  m ono-derivatives. From  
the  behaviour of hexa-substitu ted  derivatives i t  is 
concluded th a t the  m om ents of s-tri-dcrivatives are 
perpendicular to  the CGI I G ring. J . W. S m ith .

D ip o le  m e a s u re m e n ts  in  b en zen e  d e r iv a tiv e s .
I I .  A m in o -d e r iv a tiv e s . L. T ig a n ik  (Z. physikal. 
Chem., 1931, B , 14, 135— 148 ; cf. preceding abstract). 
— The following vals. of (j.„ x  1018 have been obtained 
by extrapolation to  infinite dilution in CGH 6 solution, 
m ostly  a t  20°: N iL P h  1-52; C6H 4(NH2)2, o- 1-44, 
m- 1-79, p- 1-56; ( 'cH 4Me-NH0, o- 1-58, m- 1-44, 
p- 1-31; CgHjCl-NII.,, o- 1-77“ m- 2-66, p- 2-97; 
C6H 4B i-N H 2, o - 1-77,m- 2-65,p - 2-99; C6H 4(N 0 2)-NH2,
o- 4-25, wi- 4-94, p- 6-4. These show th a t  the N R 2 
and Me group m om ents ac t in  the  sam e direction. 
An expression is deduced for the  m om ent of a mol. 
containing two freely ro ta ting  dipole groups, one or 
both  of which have m om ents inclined to  the  valencies 
binding them  to  the rest of the mol. The inclination 
of the  m om ent of the N H 2 group to  its  valency w ith 
the  C6H 6 nucleus is estim ated to  be about 40°.

N. H. H a r t siio r n e .
D ie le c tr ic  c o n s ta n ts  of c e r ta in  o rg a n ic  l iq u id s  

a t  m e d iu m  fre q u e n c y . W . R . P y l e  (Physical 
R ev., 1931, [ii], 38, 1057— 1070).— A t 85-8 kilocycles 
frequency the  respective vals. of the  dielectric const, 
and tem p, are : C6H 6 2-279, 22-9°; cinnam aldehyde
16-918,24-2°; E taO 4-197, 26-9°; m ethylcydohexane
2-071, 24-8°; Me o-nitrobenzoate 27-756, 26-9°; 
PhN O  34-369, 26-1°; oxalyl chloride 3-470, 21-2°; 
P ra20  3-394, 25-7°; PityO 4-449, 25-9°; propylene 
chloride 8-925. 26-1°. A t the  same frequency the 
tem p, coeffs. of the  dielectric consts. for o-, m-, and 
p-xylenes were determ ined over a  tem p, range of 
abou t 30°. N. M. B l i g h .

E le c tr ic  m o m e n ts  of h y d ro b e n z o in  a n d  is o 
h y d ro b e n z o in . O. H a sse l  and E . N zeshagen  
(Z. physikal. Chem., 1931, B , 14, 232— 236; cf. A., 
1930, 1347).— R edeterm inations a t  60° and  18°
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confirm previous conclusions (this vol., 894) th a t  
there is a  m arked difference, the present results 
being : hydrobenzoin 2-3 X10~18, ¡'sohydrobenzoin
2-7 x  10-18. N. H. H a r t siio r n e .

Molecular and atomic volume. XXXIII. 
Atomic volume and atomic m odels. W . B iltz 
(Z. physikal. Chem., Bodenstein Festband , 1931, 
198—210).—Theoretical. F o r approx. half the  ele
m ents, v0= l l- 3 n/N , where t-0 is the zero a t. vol., 
n the quantum  no. of the  outerm ost electron orbit, 
and  N  the  group no. of the  elem ent in  the periodic 
table. H. F . G il l b e .

Refraction and dispersion of some gaseous 
compounds. H . L o w e r y  (Proc. Roy. Soc., 1931, 
A, 133, 188—207; cf. A., 1928, 220).—Using a  
Jam in  interferom eter, the  refractivities of a num ber 
of gaseous com pounds have been m easured for the 
green H g line 5461 A., an d  the  dispersion has been 
determ ined over the  range 4358— 6708 A. The 
following vals. of ([i—1 )<j (referring to  th e  sam e no. 
of mols. d as l  c.c. of H 2 contains a t  n .t.p .) were 
obtained : SiCl4 0-001969, S iB r4 0-002725, BC13
0-001404, BBr3 0-002012, COCI, 0-001149, COMe,
0-001096, E t20  0-001509, C ,H 2 0-0005936, C2H 4
0-0007192, C2H 6 0-0007648, MeCl 0-0007804, CH2C12
0-001112, CH2B r2 0-001435. L . L. B ir c u m sh a w .

Refractive power of organic halogen com
pounds. W . L e it h e  (Z. E lektrochem ., 1931, 37, 
623— 625).—The mol. refractions of several series 
of org. halogen compounds have been m easured and 
deviations from the  law of add itiv ity  are discussed. 
The increase due to  each halogen atom  substitu ted  
for H  rises w ith the no. of halogen atom s in  the 
mol. In  general, in  a scries increasing refraction 
due to  a  linking is associated  w ith increasing chemical 
reactiv ity . E. S. H e d g e s .

Refractive dispersion of organic compounds.
I. Experimental methods. II. cycioHexane.
III. Benzene. T. M. L o w r y  and C. B. A lls o p p  
(Proc. Roy. Soc., 1931, A, 133, 26—36, 36—47, 
48—59).— I. D etails are  given of an  intcrferom etric 
m ethod for m easuring the refractive indices of thin 
films of liquid to  four decimal places over a wave
length range from 5000 A. up to  the  lim it of tra n s 
parency of the film in the u ltra-vio let.

II . Vals. are given for n  of cycZohexane for 21 
wave-lengths from 6708 to  435S A., as measured 
w ith a rcfractom eter, and for 97 wave-lengths from 
5410 to  2452 A., as deduced from photographic 
observations w ith an  etalon. The results a t  20° 
can be expressed by n2=2-00519+[0-0098035/ 
(X2—0-011923)]. D eviations of ¿0 -001  are found 
between 2800 and  3950 A., b u t outside th is range 
the  m ean deviation is ¿ 0-0002.

I I I . Vals. arc given for n of C6H 6 a t  20° for 22 
wave-lengths from 6707 to  4358 A. w ith a  refracto- 
m eter, and  for 122 wave-lengths from 4900 to  2700 A. 
deduced from photographic observations w ith an 
etalon. The vals. in  the visible region of the  spectrum  
are less accurate th a n  those determ ined by Gifford 
(A, 1923, ii, 705). Gifford’s d a ta  in the  visible region, 
the  au tho rs’ in the  violet and ultra-violet, and 
R ubens’ in the  infra-red (Ann. Physik, 1892, 45, 238)

corr. to  20°, can be expressed by w2= 1-51304+
0-66992x2/(x2 -  0-030170) +  0-06143(x2 -  0-070171)X2 
[(X2—0-070171)2+0-0003448X2]—0-0027X2.

L. L. B ir c u m sh a w .
Crystal form and optical constants of acetyl- 

salicylic acid. R . N i i n i  (Z. K rist., 1931, 79, 
532—536). — Monoclinic holohedral, a : b : c—
1-7322 : 1 : 1-7322, ¡3 95° 42-5'; differences in faces 
which should be sim ilar preclude rhombohedral 
sym m etry  in spite of the equality  of a and  c. For 
X 5760, 5460, and  4360, respectively, na is 1-5042,
1-6424, 1-6554; %  1-5066, 1-6464, 1-6604; and  ny
1-5216, 1-6720, 1-6914. C. A. S il b e r r a d .

Dispersion of ammonium bromide. M. H aase 
(Z. K rist., 1931, 80, 132— 133; cf. A., 1929, 754).— 
n f, iif,, and n f  for N H 4B r are respectively 1-729,
1-712, and  1-705 (all ¿0 -001), giving v= ( r d — 1)' 
(mp—?q .)= 29-7. C. A. S i lb e r r a d .

Theory of optical activity and anomalous 
rotation dispersion. W . K u h n  and  H . L. L e h 
m a n n  (Chem. W eekblad, 1931, 28, 517— 520)—A 
reply to  Seheringa (this vol., 895). H . F . G il l b e .

Mutarotation and rotatory dispersion of 
galactonic acid and lactone. T . M. L o w r y  and 
V. K . K r i e b l e  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 881— 889).—y-Galactonolactone has 
m. p. 112°, [<*]&, (1—2%  solution) -9 3 -1 ° , The 
ro ta to ry  dispersion between 6708 and  4358 A. has 
been determ ined, and  corresponds w ith characteristic 
absorption a t  2420 A. N a galactonate is dextro
ro tatory , and  exhibits complex and  anom alous dis
persion, min. a t  5700—5780 A. Galactonic acid 
has [a]5461 —9-78°; ro ta to ry  dispersion is normal 
b u t complex. Equilibrium  between th e  acid and 
y-lactone occurs a t  25-2% of the  former. The 
m utaro ta tion  curves for the form ation of the  lactone 
in  0-109Ar-HCl and  0 0653Ar-NaCl are unimol. for 
all wave-lengths, th e  velocity coeff. being 0-00S7 
and  the ca taly tic  coeff. of the  acid 0-080; in  0-2—
0-4A7-HCl the  cataly tic  coeff. is 0-0132— 0-0136.

H . F . Gil l b e .
Influence of salts on the optical rotation of 

gelatin. II. D. C. Ca r p e n t e r  and  J .  J .  K ucera  
(J. Physical Chem., 1931, 35, 2619—2626; cf. A., 
1928, 125).—The characteristic  lowering of the 
optical ac tiv ity  of 0-7% K  gelatinate (calfskin) 
between p u 6 and 7 by K  salts is in  the  order 
KCNS >  K I  >  KC103 >  K N 0 3 >  K B r >  KC1, IvOAc, 
E tC 0 2K , and  H C 0 2K. The effect of the  salts of 
the  org. acids is very  small. U ni-bivalent salts 
follow the order K 2S 0 4 >  (C02K )2 >  K 2C r04, and 
th e ir  effect passes through a m ax. a t concentrations 
between 0-1 and 0-34/. The changes in ro tation  
are a ttr ib u ted  to  the equilibrium between the  gel and 
sol forms of gelatin. L. S. T h e o b a l d .

Magnetic rotation dispersion of sulphur in 
solution. T. H o r i  and A. O k a z a k i (Z. Physik, 
1931, 71, 350—361).—The m agnetic ro ta to ry  power 
of CC14 and  of S2 in  solution was determ ined by  means 
of a S av art plate. A. B. D. C a ss ie .

Electro-optical Kerr constants of liqnid and 
dissolved substances and the nature and cause 
of the mutual influence and orientation of m ole
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cules in  th e  l iq u id  s ta te .  I .  G. B r ie g l e b  (Z. 
physikal. Chem., 1931, B , 14, 97— 121).—The K err 
consts. of several liquid org. compounds and the  K err 
consts., dielectric consts., refractivities, and densities 
of COMe2, E t20 , CHC1S, CS2, and  C6H G dissolved in 
heptane have been m easured. The mol. K err const, 
decreases w ith  concentration, which in  the case of the 
polar substances is a ttribu tab le  to  association, as is 
the concentration effect on th e  mol. refractivities and 
mol. polarisation. The K err consts. extrapolated  to  
infinite dilution are all lower th an  those of the  
substances in  the  gaseous state.

N. H . H a r t sh o r n e .
M o le c u la r  th e o ry  of e le c tro -o p tic  p h e n o m e n a . 

R. d e  Ma l le m a n n  (Compt. rend., 1931, 193, 523—  
526).—Theoretical. Mol. polarisation in a mol.
possessing a t  least tw o planes of sym m etry  reduces 
to a single vector passing through a fixed point, 
(centre of polarisation) irrespective of the  direction of 
the field. In  an  asym m etric mol. i t  consists of two 
vectors, a resu ltan t and a couple w ith  axis along the 
resultant and  no t in  general passing through a fixed 
point. C. A. S il b e r r a d .

A ffin ity . V I. T. d e  D o n d e r  (Bull. Acad, 
roy. Belg., 1931, [v], 17, 780—787, 874— 887).— 
Mathematical.

P o s s ib le  e x is te n c e  of th e  f re e  h y d ro x y l r a d ic a l .
K. F . B o n h o e ffe r  and T. G. P e a r so n  (Z. physikal. 
Chem., 1931, B , 14, 1— 8).—A discharge in  H 20  
vapour gave OH bands th e  in tensity  of which in 
creased linearly w ith  th e  discharge cu rren t; H 20  
therefore dissociates in to  an excited OH radical and 
a non-excited H  atom . The OH radicals recombine to  
form H 20  and  0  w ith in  10"3 sec., and isolation of OH 
is impossible. A. B. D. Cassee .

F re e  m e th y l  a n d  e th y l. F . P a n e t h  and K . 
H er zfe ld  (Z. E lektrochem ., 1931, 37, 577—582).— 
The duration  of existence of free Me and  E t (A., 1929, 
788) is increased by  replacing H , as th e  carrying gas by  
He or N 2. The free radicals combine completely w ith 
a Pb m irror. The kinetics of th e  processes are trea ted  
mathem atically. E . S. H e d g e s .

F o rm a tio n  of p a ra -h y d ro g e n  u n d e r  p r e s s u r e  
a t  lo w  te m p e r a tu r e s .  A. F aricas and K . F . B o n 
h o e ffer  (Z. physikal. Chem., Bodenstein F estband, 
1931, 638—640).—The form ation of p a ra -H 2 in a brass 
vessel a t  th e  tem p, of liquid a ir and pressures up to  
110 atm . wras homogeneous. H. F . G il l b e .

Decomposition of molecules through collisions 
of the second kind. I i .  B e u t l e r  and  W . E i s e n - 
schimmel (Z. E lektrochem ., 1931, 37, 582—5S4).— 
Theoretical. E . S. H e d g e s .

Electronic structure of nitrogen dioxide.
W. A. N o y e s  (Z. E lektrochem ., 1931,37, 569—571).—

The electron ic stru ctu re 0  N 1 0 1  is  u sed  to  exp la in  

num erous reaction s of N 0 2. E . S. H e d g e s .

Determination of molecular structure from  
optical and electrical data. E. B e r g m a n n  and 
L. E ng el  (Z. Elektrochem ., 1931, 37, 563— 569).— A
lecture. E . S. H e d g e s .

R e la tio n  b e tw e e n  h e a t  of a c tiv a tio n  a n d  m o le 
c u la r  s t r u c tu r e .  H . D o h se  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 533—540).—The ac tiv 
ation heats of dehydration, Q, of E tO H , B uBOH, and 
ZerZ.-amyl alcohol in contact w ith  bauxite are 31, 26, 
and 17-5 kg.-cal., respectively. An a-Me group thus 
lowers Q by 5500 g.-cal., a p-Me group by 2500, and 
a y-Me group by 500 g.-cal. The calc, distances between 
th e  groups in th e  mol. are in m oderate agreem ent 
w ith those deduced from spatial considerations, b u t 
th e  agreem ent is closer if i t  is assum ed th a t the  mols. 
are readily deformed when adsorbed on the  catalyst.

H . F . G il l b e .
C o m p o u n d s  of th e  t r a n s i t io n  e le m e n ts  w ith  

m e ta l lo id s  of s m a ll  a to m ic  d im e n s io n s . G. 
H ao g  (Svensk Kem. Tidskr., 1931, 4 3 . 187— 198; 
cf. A., 1930, 1351).—A discussion of th e  a t. struc tu re  
of the  borides, carbides, nitrides, and  hydrides of 
B ohr’s transition  elements. Compounds in- which 
the  ra tio  of th e  a t. radius of the m etalloid to  th a t of 
the  m etal is less th an  0-59 exhibit a simple type of 
“ insertion ” lattice, w hilst for greater ratios com
plicated structures result. M ost of the  form er com 
pounds contain a  simple lattice, either the  face- 
centred cube or close-packed hexagonal lattice, 
composed of th e  m etal atom s, the atom s of the  
m etalloids occupying positions in  the  la ttice  such th a t 
th ey  are co-ordinated w ith either 6 or 4 m etal atom s. 
Less common are the  centred cube and simple hexa
gonal la ttic e s ; in  these cases the  m etalloid atom  is 
co-ordinated w ith 4 and 6 m etal atom s, respectively. 
S tructures in  which the  co-ordination no. of the 
m etal is 12  predom inate largely, bu t the  actual 
factors which determ ine the  particu lar type  of m etal 
atom  lattice  present in a compound are still unknown.

H . F . H a r w o o d .
S tr u c tu r e  of h e x a n rm in o -  a n d  b e x a q u o -s a lts .

O. H a sse l  (Z. K rist., 1931, 7 9 , 531—532).—The 
au th o r’s views (cf. A., 1927, 1014; 1928, 974; 1929, 
1222) are elaborated as against those of Pauling (cf. 
th is vol., 151). C. A. S il b e r r a d .

S te re o c h e m is try  of c ry s ta l  c o m p o u n d s . V I. 
C o m p o u n d s  A B 2. G e o m e tr ic a l d e d u c tio n  of 
p ro b a b le  s t r u c tu r e  ty p e . P . N ig g li and  E . 
B r a n d e n b u r g e r  (Z. K rist., 1931, 7 9 , 379—429; cf. 
th is  vol., 411, 670).—The geometrically probable 
structures of such compounds, based on the ir classific
ation  according to  a t. distances (dA, dB, dm) and  co
ordination nos. of th e  constituent atom s, are deduced 
w ith examples. In  most cases dA> d B>c/.AB, bu t where 
A is an anion and  B a cation, or w ith  a  complex 
bivalent anion, dB m ay be < rlAn.

C. A. S il b e r r a d .
G ro u p  r o ta t io n  in  so lid  a m m o n iu m  a n d  

c a lc iu m  n i t r a te s .  F . C. K r a c e k , S. B. H e n d r ic k s , 
and E . P o sn ja k  (N ature, 1931, 1 2 8 ,  410— 411).— 
Mol. rotations in the  solid sta te  have been detected 
in  N H 4N 0 3. A t 105° the tetragonal modification of 
N H ,N 0 3has a 5-77, c 5-00 A. w ith 2 mols. of N H 4N 0 3 
per un it structure. The separations of the  ro tating  
N H y  and  NOay  groups in th e  plane of the  N 0 3~ 
groups are 3-80 A. A t 155°, the  cubic modification 
has a 4-40 A. w ith 1 mol. of N H 4N 0 3 per unit. The 
separation of the  ro ta ting  N H y  and N 0 3~ groups is
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3-79 A. In  solid N H 4N 0 3 above 125° probably all the  
rotational degrees of freedom of botli N H 4" and  N 0 3' 
are fully excited. R otation  of N 0 3' is often to  be 
found in cryst. n itra tes and  m any of the  previously 
published crystal structures are probably incorrect.

L. S. T h e o b a l d .
Constitution and isom erism  of thiosulphuric 

acid. P. R â y  (J. Ind ian  Chem. Soc., 1931, 8 , 307— 
310).—The yellow to  orange solutions of thiosulphato- 
pentacobaltic acid (I), H 4[(CN)5CoS20 3] (A., 1928, 35), 
yield H 2S 0 3 and  S when heated ; the  B a and Ca salts 
decompose similarly. The orange-red eryst. acid, 
obtained by evaporating the solution in  vac. over 
H 2S 0 4, dissolves in H 20  with separation of a  little  S 
and  H 2S to  give a  yellow to orange solution, which, 
w hen warmed, liberates 1I2S 0 4 and more H 2S, the 
colour changing to  dark  rod ; S 0 2 is no t evolved, even 
on boiling. The Mg, Ca, and N H 4 salts from the  solid 
acid aro reddish-brown, and  evolve H.,S, b u t no t S 0 2, 
on trea tm en t w ith mineral acid. Isom erism  is thus 
proved for the  complex acid, and  i t  is assum ed th a t 
thiosulphuric acid can exist in two forms,S!SO(OH)2(a) 
and  HS-SOyOH (¡3), the former being present in solu
tions of (I), the  la tte r in the solid (cf. A., 1924, ii, 103).

R . S. Ca h n .
Principle of free rotation in molecules with 

single carbon linkings. C. W a g n e r  (Z. physikal. 
Chem., 1931, B, 14, 166— 168).— From  a  consider
ation  of the  sp. hea t of C2H 6 i t  is concluded th a t a 
kind of tw isting oscillation instead of free ro tation  
takes place between the Me groups.

N. H . H a r t siio r n e .
Low-temperature rotational heat capacities 

and the relative amounts of the nuclear singlet, 
triplet, and quintuplet symmetry modifications 
of methane. D . S. V ill a r s  and G. S ch ultze  
(Physical Rev., 1931, [ii], 38, 998—1010).—Mainly 
m athem atical. Thero should be 3 non-combining 
varieties of CII4. H eat capacities of each varie ty , of 
the  true equilibrium  m ixture, and of the “ frozen 
equilibrium ” m ixture are calc. N. M. B lig h .

Magneto-electric saturation effect. O. E . F r i -  
vo ld  and  S. K och (N ature, 1931, 128, 675).— The 
effect, required by classical m agnetic theory, of the 
addition of a strong electrolyte on th e  apparen t 
magnetic m om ent of mols. which possess fixed mag
netic as well as electric m om ents could n o t be de
tected  in  m agnetic susceptibility m easurem ents on a 
solution of Cr(NH3)3(CNS)3 in 0OMe2 w ith  KCNS as 
the  added electrolyte. L. S. T h e o b a l d .

Gyromagnetic effect for paramagnetic sub
stances. II. Results on salts of the iron group.
W . S uc k sm ith  (Proc. Roy. Soc., 1931, A, 133, 179— 
18S).—The m eans used to  increase the  sensitivity 
of the  appara tus previously used for l)y 20 3 (A., 193Ô, 
1100) are described, together w ith  results obtained 
for the  param agnetic salts from M nC03, M nS04, CrCl3, 
CoS04, CoCl2, and F eS 04. L. L. B ir c u m sh a w .

Transition of ferromagnetic manganese arsen
ide into the paramagnetic form. A. S m its , H. 
G e r d in g , and  F . V er m ast  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 357—368).— The course 
of the vol.-tem p. curve of MnAs between 15° and  50°

resembles thoseof the  in tensity  of m agnetisation-tem p. 
and  the sp. heat-tem p. curves. The transition  from 
the para- to the  ferro-magnetic form involves a 
series of irreversible m etastable conditions; the  den
sity  change is from 6-26 to  6-2 . No vol. change 
results from the application of a  m agnetic field.

H . F . G il l b e .
Displacement of the Curie point for nickel by 

pressure. D. P. R a y -Ch a u d h u r i  (Z. Physik, 1931, 
71, 473—477).—In  the Curie po in t of a Ni wire under 
tension agreem ent w ith the Heisenberg theory  of 
ferrom agnetism  is found. There is agreem ent be
tween the  curves of tem p, against tem p, coeff. of 
resistance, and  against extension, and  there is also 
sim ilarity  w ith the curve obtained between tem p, 
and  sp. heat for a ferrom agnetic body. A. J .  Me e .

Molecular forces. III. Derivation of the van 
der Waals expression a /v 2. A. E u c k e n  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 432— 
436).—The van der W aals expression a/v2 has been 
deduced w ithout m aking the  assum ption th a t  the 
sphere of action of th e  forces of a ttrac tio n  is large 
com pared w ith the m ean distance between the  mols. 
The so-called swarm ing effect of mols. a t  low tem p., 
which requires a varia tion  w ith tem p, of the  a ttrac tion  
term , consists merely' of the  form ation of double mols. 
as a result of collisions between 3 mols., and  possibly 
of the  form ation of trip le mols. a fter fu rther collisions.

H . F . G il l b e .
Molecular sphere of action of the m etals. C. 

B e n e d ic k s  (Z. physikal. Chem., Bodenstein Festband, 
1931, 379—384).—The rad ii r of the  mol. spheres of 
action of 13 m etals, calc, from the equation  r —n R /K  
on the assum ption th a t n = 2 , are of the sam e order as 
th e  apparen t a t. radii p of Bragg, r is a periodic 
function of the a t. no., bu t the fluctuations are m uch 
greater th a n  those of p and  resemble those of the 
square of the a t. vol. To a first approxim ation r =  
const. Xp°. II. F . G il l b e .

Empirical evaluation of the potential due to 
van der Waals forces surrounding molecules.
K . W ohl (Z. physikal. Chem., 1931, B, 14, 36—65).— 
The variation w ith tem p, of the  second virial coeff. 
for gases is more accurately  described when a  repulsive 
force characteristic of each atom  replaces th e  rigid 
sphere (cf. London, th is vol., 149; S later and K irk 
wood, ibid., 675). The coeff. of the  repulsive term , 
and the  power of the reciprocal of the  distance from 
the  centre of the  atom  or mol. required to  fit the 
experim ental curves, are given for He, H„, Ne, Ar, 
N 2, 0 2, and  C 0 2. A. B. D. Ca s s ie .

Energy of G-C and G-H linkings in saturated 
hydrocarbons. M. R e b e k  (Arh. Hetniju, 1931, 5, 
192— 196).—A review of the  results obtained by 
various authors for th e  above vals. indicates th a t 
they  arc of the same order. R . T ruszkow skt .

Quadrupole forces in van der Waals attractions.
H . Ma r g e n a u  (Physical Rev., 1931, [ii], 38, 747— 
756).—For van  der W aals forces betw een non-polar 
atom s a t distances ap art of the  order of the  kinetic 
theory  radius the  contribution  of the interactions 
between higher poles m ust be taken  into account. 
Calculations are m ade for the interactions : dipole-
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dipole, dipole-quadrupole, and quadrupole-quadru- 
pole for H and He atoms. N. M. Bligh.

A v o g a d ro ’s n u m b e r  a n d  “ m e a n  fre e  p a t h .”
S. R a y  (Proc. X V  Ind ian  Sci. Cong., 1928, 141).— 
If the  usual expression, X=l/(27rAra2)* is correct, the  
m ean free p a th  is not in tim ately  re la ted  to  vol., 
pressure, tem p., or en tropy ; since Avogadro’s no. 
is approx. the  same for different atom s, the  expression 
X = (A /3 j l - a  is preferred. Ch em ical A b str a c t s .

E ffec t of th e  a p p lic a tio n  of a  fie ld  of a t t r a c t io n  
to  a  g a s .  R . D. K l e e m a n  (Science, 1931, 74, 290).

L. S. T h e o b a l d .
A b s tra c t in g  s c h e m e s  fo r  X -ra y  s t r u c tu r e  

d e te rm in a t io n s .  J .  D . B e r n a l , P. P . E w a l d , and
C. jMa u g u in  (Z. K rist., 1931, 79, 495—530).—A 
complete synoptical tab le  of th e  nom enclatures of 
Schwonflies, Wyckoff, and  M auguin is appended.

C. A. S il b e r r a d .
A c c u ra te  d e te rm in a t io n  of la t t ic e  c o n s ta n ts  

of p o ly c ry s ta ll in e  m a te r ia ls .  F . R e g l e r  (Physi
kal. Z., 1931, 32, 680— 687).—The usual correction 
applied in  the  accurate determ ination of la ttice  consts. 
is not sufficient. A. J .  M e e .

K in e m a to g ra p h ic  r e p re s e n ta t io n  of th e  r e -  
c ry s ta l l is a t io n  of ro c k -s a l t .  K . P rzibra m  (Z. 
Elektrochem ., 1931, 37, 535—536).—W hen rock-salt 
is subjected to  a pressure of 2000 kg. per sq. cm. and  
subjected to  R a  radiations i t  darkens, b u t slowly 
becomes lighter when pressure and  rad iation  arc 
removed. A kinem atographic record of th e  process 
supports the  view th a t  the  darkening is due to  dis
tortion  of the  space-lattice and the  brightening to  
recrystallisation. E. S. H e d g e s .

T h e o ry  of th e  o r ie n te d  s u p e r im p o s it io n  of 
io n ic  c ry s ta ls  ; fo rm a tio n  of G r im m  m ix e d  
c ry s ta ls .  I. X . St r a n s k i  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 230—238).—The upper 
lim it of supersaturation  a t  which a given typo of 
crystal will deposit on an  isomorphous crystal of a 
different compound has been calc, for th e  case in 
which both  the  substances are b inary  compounds and  
differ only in  the  charges on the  com ponent ions. 
The deposition of N aB r on PbS is considered in detail.

H. F . Gil l b e .
R e c ry s ta l l is a t io n . G. T a m m a n n  (Z. E lek tro 

chem., 1931, 37, 429— 136).—A sum m ary of the 
au thor’s views on the  form ation and  grow th of 
crystallisation nuclei, especially as influenced by cold 
work. E . S. H e d g e s .

A to m ic  s ta te s  in  m e ta l  la t t ic e s  o n  th e  b a s is  of 
m a g n e tic  m e a s u re m e n ts .  E . V ogt (Z. E lek tro 
chem., 1931, 37, 460— 466).—A lecture.

E . S. H e d g e s .
I s o m o rp h is m  c o n s id e re d  in  re la t io n  to  X -ra y  

in v e s tig a tio n s . A. F e r r a r i (Gazzetta, 1931, 61, 
358—369).—The conditions which determ ine the 
occurrence of isomorphism between compounds arc 
discussed. Complete m iscibility can always occur 
when two lattices are m ade up  of un it cells which 
have the  sam e shape, and  only slightly different vols.

O. J . W a l k e r .
C o n s titu tio n a l fo rm ulae  of c ry s ta l l in e  s u b 

s ta n c e s . H . R h e in b o l d t  (Z. anorg. Chem., 1931,

200, 168— 172).—The formulae of the  occupants of 
the la ttice  points are enclosed in  [ ], and  there are 
added num bers representing the  no. of im m ediately 
adjacent and  equidistant or approx. equidistant 
groups. The NaCl lattice, for instance, is represented 
by [Na]6[Cl]6. R . Cu t h il l .

L a ttic e  c o n s ta n ts . M. C. N e u b u r g e r  (Z. K rist., 
1931, 80, 103— 131).

A c c u ra te  d e te rm in a t io n  of d im e n s io n s  of 
c ry s ta l  la t t ic e s .  N. H . K o l k m e ije r  and  A. L. T. 
Mo e sv e l d  (Z. K rist., 1931, 80 , 63—90).

In c re a s e  in  su rfa c e  a r e a  d u e  to  c ry s ta l  faces  
d ev e lo p ed  b y  e tc h in g . L . T o n k s  (Physical R ev., 
1931, [ii], 38, 1030— 1039).—The actual surface of an  
etched cryst. body, being m ade up of cryst. faces, is 
greater th an  the  apparen t su rface; the  ra tio  of 
increase in area to  apparen t area is the  face excess. 
Criteria for determ ining those faces which give min. 
face excess, and two m ethods for calculating face 
excess, are deduced for various types of faces.

N. M. B l ig h .
W hy c ry s ta ls  e x is t .  F . Z w ic k y  (Proc. N at. 

Acad. Sci., 1931, 17, 524—532).—I t  is suggested th a t 
the cohesive forces having radii of action of the  order 
of a t. dimensions are responsible for the  condensed 
sta te  of m atter, bu t no t for the  cryst. state.

C. W. G i b b y .
M e th o d  of in v e s t ig a tin g  f ib re  s t r u c tu r e  a n d  

of sh o w in g  s t r a in s  in  p ie c e s  of m e ta l .  F . R e g 
l e r  (Z. Physik, 1931, 71, 371—388).—An X -ray 
m ethod of determ ining structure  and strains is fully 
described. A. B. D. Ca s s ie .

X -R ay  f ib re  d ia g r a m  a s  a  q u a n ti ta t iv e  m e a s u re  
of th e  c h a n g e  in  th e  s t r u c tu r e  of th e  ce llu lo se  
f ib re  b y  c h e m ic a l p ro c e s s e s . I .  Q u a n tita tiv e  
r e la t io n  b e tw e e n  th e  in te n s i t ie s  of th e  e q u a to r ia l  
in te r fe re n c e  l in e s  fo r  f ib re  p r e p a r a t io n s  of n a tu r a l  
a n d  m e rc e r is e d  ce llu lo se  of k n o w n  c o m p o s itio n . 
W . Sch ram ek  (Z. physikal. Chem., 1931, B , 13, 462— 
474).—The observation made by previous investigators 
th a t  technical m ercerisation produces only an  in
complete m ercerisation effect is confirmed by  X -ray  
investigation. I t  is possible to  obtain  a quan t, 
relationship between the X -ray  diagram  and  the  degree 
of m ercerisation. J .  W . Sm it h .

X -R ay  in v e s tig a tio n  of sp a c e - la tt ic e  d is to r t io n  
in  l ig h t  m e ta ls .  J .  H e n g s t e n b e r g  and  H . M a r k  
(Z. E lektrochem ., 1931, 37, 524— 528).—Changes in 
the X -ray spectrum  of duralum in and “ electron m etal ” 
on cold-working are described. E. S. H e d g e s .

H e x a g o n a l n ic k e l. G . B r e d ig  and E . S. v o n  
B er g k am pf  (Z. physikal. Chem., Bodenstein F est
band, 1931, 172— 176).—By cathodic dispersion of 
Ni in N 2 or H 2 a  metallic m irror of non-magnetic, 
hexagonal Ni, having a 2-60—2-66, c 4-15— 4-22 A., is 
obtained. The m etal passes into the  ordinary cubic 
form on heating in PI2 a t  300°. H . F . G il l b e .

D e n s ity  a n d  c ry s ta l  s t r u c tu r e  of n io b iu m .
M. C. N e u b u r g e r  (Z. K rist., 1931, 78, 164—167).— 
A re-exam ination of the purest of Meisel’s three 
samples of N b (cf. A., 1930, 983) gave cl 8-55 (calc.
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8-56). The un it cell has a 3-303+0-002 A., and con
tains 2 m ols.; space-group 0 \ ; a t. radius 1-430 A.

C. A . S il b e r r a d .
C ry s ta l s t r u c tu r e  of so m e  c a rb id e s  a n d  b o r id e s . 

M. v o n  S ta c k e lb e r c ,  (Z. Elektrochem ., 1931, 3 7 , 
542— 544).—A sum m ary of work on carbides (cf. A., 
1930, 672, 1351) shows th a t  derivatives of CH4 have 
a single C atom  in  the space lattice, w hilst derivatives 
of C2H 2 contain the lattice group C2. A prelim inary 
X -ray  exam ination of borides of the  type  CaB6, 
SrB6, B aB 6, etc. shows them  to possess a cubic 
lattice of the CsCl typo, composed of m etal atom s and 
B c groups. The B atom s in  the  B c group are arranged 
a t  the  angles of a  regular octahedron, having an edge 
of 1-17 A. in the  case of CaB„. The m ethod of linking 
is discussed. E . S. H e d g e s .

C ry s ta l  s t r u c tu r e  of N „ 0 4. L. V e g a r d  (Z. 
Physik, 1931, 7 1 , 299—300; this vol., 548, 1115).— 
Experim ental evidence is insufficient to  confirm an 
N20 4 crystal unit, and is no t inconsistent w ith a  linear 
N 0 2 un it. A. B. D. Ca s s ie .

F o rm a tio n  of m ix e d  c ry s ta ls  in  m o le c u la r  
la t t ic e s  th ro u g h  ex c h a n g e  of m o le c u le s . L. 
V e g a r d  (Z. Physik, 1931, 7 1 ,4 6 5 — 472).— Substances 
like solid N.,0 and C 0 2 which possess typical mol. 
lattices can "form mixed crystals through the in ter
change of mols. The change in length of the 
elem entary cube obeys the additive law. A. J .  Me e .

C ry s ta l  s t r u c tu r e  of a m m o n iu m  c h ro m a te .
D. J .  B u jo r  (Z. K rist., 1931, 7 8 , 1— 15).— (NH4)2C r04 
crystals (cf. A., 1889, 1117) are tw inned about (001) 
and the b axis, a fact confirmed by etch figures. The 
un it cell has a 6-15, b 5-27, c 7-66 A., p 115° 13', and 
contains 2 m o ls .; space-group C\.

C. A. S il b e r r a d .
C ry s ta l  s t r u c tu r e  o r  p o ta s s iu m  c h ro m a te .

M. Y. Co lby  (Z. K rist.,, 1931, 7 8 , 168).—K 2C r04 
has a 5-92, b 10-39, c 7-68 A., w ith 4 mols. in the  unit 
ce ll; space-group V\e; dm 2-732. C. A. S i lb e r r a d .

S tr u c tu r e  of b e ry ll iu m  s u lp h a te  te t r a h y d r a te .  
P . S ch o n efeld  (Z. K rist., 1931, 7 8 , 16— 41).— 
Previous results (cf. A., 1928, 463) are confirmed save 
th a t a should be 8-02+ 0-02 A. The connexion 
between the structure, properties, and polarisation of 
the constituents is discussed. C. A. S il b e r r a d .

C ry s ta l s t r u c tu r e  of so d iu m  n i t r i te ,  N aN O „.
G. E . Z ieg le r  (Physical Rev., 1931, [ii], 3 8 , 1040— 
1047).—The lattice is body-centered, orthorliombic, 
space-group C.fe, un it cell containing 2 mols. a 3 -5 5 , 
6 5-56, c 5-37 A. The positions of the  atom s and 
distances between atom s are recorded. The angle 
between the  N - 0  linkings is 132°. N. M. B l ig h .

C ry s ta l s t r u c tu r e  o f e u ly tite . G. Me n z e r  
(Z. K rist., 1931, 7 8 , 136—-163).—A  detailed account 
of work already noted (this vol., 550).

C. A . S il b e r r a d .
C ry s ta l  s t r u c tu r e s  of p a r is i te ,  sy n c h y s ite , a n d  

k o rd y li te . I. O f t e d a l  (Z. K rist., 1931, 7 9 , 437— 
464).—Parisite, 2R FC 03,CaC03, and synchysite, 
R F C 0 3,CaC03, (R = L a , Ce, etc.), although very closely 
related, are distinct species; some reputed parisite 
is really synchysite. Their structures, as also th a t of 
kordylite, 2R FC 03,B aC 03, are very  approx. re

presented by hexagonal pseudo-cells having a 4-094,
4-094, 4-35 and  c 27-93, 18-20, 22-S A., respectively, 
each cell containing 2 mols. For accurate description 
an  a a / 3 tim es as great, or approx. 7 A., is required, the 
un it cell containing 6 mols. and the  sym m etry being 
lower. Probable structures are deduced closely 
resembling th a t of bastnasite (cf. th is vol., 1116). 
Parisite  is very  weakly, if a t  all, piezo-electric, and it 
and synchysite show parallel growths. The recorded 
density  of kordylite is probably too low.

C. A . S il b e r r a d .
R o e n tg e n o g ra p h y  of l iq u id s . I .  D iffra c tio n  

of X -ra y s  b y  o rg a n ic  l iq u id s .  G. E. M u c h in  and
I. I . T sc h a len k o  (Ukrain. Chem. J ., 1931, 6 , [Sci.],
9—51).—A review of the  literature.

R . T r u sz k o w sk i.
D iffra c tio n  of X -ra y s  in  l iq u id s  a n d  ion ic  

s o lu tio n s . J .  A. P r in s  (Z. Physik, 1931, 71 , 
445—449).— The continuous spectrum  is greatly 
in terrup ted  in  certain  circum stances by the scattering 
of X -rays on passing through liquids. The results of 
earlier work on aliphatic compounds are corrected and 
extended. A. J .  Me e .

T w o -d im e n s io n a l c ry s ta ls .  N. F u c h s  (Z. physi
kal. Chem., 1931, B , 14, 285—289).— Crystals of 
C31H 70 formed on the  surface of its  slightly super
satu ra ted  solution in non-volatile liquid paraffin may 
be only 1 mol. thick. N. H . H a r t siio r n e .

C ry s ta l s t r u c tu r e  of th e  h y d ra te s  of c o p p e r 
fo rm a te .  I .  C o p p e r fo rm a te  te t r a h y d r a te .  II. 
C o p p e r fo rm a te  d ih y d ra te . K . J .  K a b r a j i  (Indian 
J .  Physics, 1931, 6 , 81— 114, 115— 132).—The space- 
group of both  d ihydrate and te trah y d ra te  is Git, : 
the  form er has 16 mols. per cell and the  la tte r  8. In  
the  te trah y d ra te  the H 20  mols. lie en tire ly  between 
consecutive (010) planes through th e  centres of the  
atom s of (H C 02)2Cu. The length of th e  H 20  mol. in 
both hydrates is 4-22 A. F. J .  W ilk in s .

X -R ay  s tu d y  of th e  m a g n e tic  c h a ra c te r  of 
l iq u id  c ry s ta l l in e  p -a z o x y a n iso le  a n d  a  c o m p a r i
s o n  w ith  th e  is o tro p ic  liq u id . G. W. Ste w a r t  
(Physical Rev., 1931, [ii], 3 8 , 931— 942).—The effect 
of a  m agnetic field on the  orientation of th e  large 
groups of mols. in the  liquid-eryst. s ta te  was 
measured, and the  d a ta  are applied to  an  in ter
p retation  of the  m agnetic character, and to  a com
parison of the liquid-eryst. and transparen t liquid 
states. In  the  form er the X -ray  diffraction in tensity  
is 10%  greater th an  in  the  la tte r s ta te , in which the 
existence of cybotactic groups is thus supported.

N. M. B l ig h .
T ra n s fo rm a tio n s  in  th e  c ry s ta l  la tt ic e . E . 

H e r te l  (Z. Elektrochem ., 1931, 3 7 , 536—538).— 
The mol. compound formed of 4-brom o-a-naphthyl- 
amine w ith 2 : 6-dinitrophenol exists in  two forms, 
which differ in m. p., solubility, colour, cryst. habit, 
and  cryst. space lattice. The stable yellow modi
fication (m. p. 91°) contains a linking between the 
OH of the  nitrophenol and the N H 2 of the  naphthyl- 
amine, which is absent in  the  m etastable form  (m. p. 
85°), where the  residual affinities of the benzenoid 
com ponents are involved. Yellow o-bromoanilino 
picrate changes to  a  red modification a t 95°. Changes 
in  the  lattice are discussed. E. S. H e d g e s .
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.Y-Ray in v e s tig a tio n  of cy c io h ex an e  d e r iv a tiv e s .
I .  G e n e ra l su rv e y . I I .  Q u e b ra c h ito l. I I I .
1 -Inosito l, i- in o s ito l , a n d  q u e rc ito l . IV . 1-Ino
s i to l  d ih y d ra te . A. L. P a t t e r s o n  and  T. N. W h i t e  
(Z. K rist., 1931, 78, 76— 100, ancl 80 , 1—4).—I. 
Previous investigations are discussed, and  a  table of 
possible and known cycZohexanols is given. As 
working hypotheses the  puckered ring and  dextrose 
relationship theories are adopted w ith  Lcspieau’s 
nom enclature (cf. A., 1S95, i, 489; 1927,98; 1928,465; 
th is vol., 69). I I .—IV . The following d a ta  (in this 
order) are given : crystal class, dimensions of un it 
cell (a, b, c in A.), ¡5, density, no. of mols. in  un it 
cell, probable space-group : quebrachitol, monoclinic 
sphenoidal, 6-60, 7-15, 8-65, no t 90°, 1-54, 2, Cl 
(C.2p 2 ) ; 1-inositol, monoclinic sphenoidal, 6-17, 9-11,
6-83, 106-6°, 1-59S, 2, C\ {C„p2), [a]D -6 5 -8 ° , no 
hydrate was ob tainable; i-inositol, monoclinic pris
m atic, 6-64, 12-0, 19-7, 105-8°, 1-61 (not 1-752; cf.
A., 1881, 1022), 8, C%, (C$pa.2) ; i-inositol d ihydrate, 
monoclinic prism atic, 8-98, 16-59, 6-49, 109-8°, 1-58, 
4, Cih (C0/,pa2); quercitol, monoclinie sphenoidal,
6-83, 8-53,“ 6-45, 110° 57', 1-5808, 2, Cl {C2p2). D is
tances between atom s, e. g., of C, in different mols. are 
m uch greater, in the  same mol. m uch less, th a n  would 
be expected from  inorg. da ta , pointing to  such mols. 
being tigh tly  bound structures, bu t forming compara
tively open crystal structures. Quebrachitol from 
Hevea brasiliensis is identical w ith th a t  from  Hete.ro- 
dcndron oleceifolium . C. A. S i l b e r r a d .

A '-Ray in v e s tig a tio n  of cy c io h ex an e  d e r iv a tiv e s .
V. a- a n d  y -cycloH exane-1  : 2 -d io l, p-cycio- 
h e x a n e - l  : 4 -d io l, a n d  p -cy c io h ex an ed io l 1 : 4 -d i- 
a c e ta te . T. N . W h i t e  (Z. K rist., 1931, 80, 5— 17).— 
oc-cycZoHexane-l : 2-diol (cf. A., 1899, i, 22), m. p. 97— 
98°, da 1-182, orthorhom bic, un it cell, a 7-62, b 8-55, 
c 19-57 A., w ith  S m o ls .; space-group F ),3 (Z)2,,pyc(p).

- cycZoIiexane -1 : 2 -d io l prepared according to
runel’s m ethod for the p-isoraeride (cf. A., 1903, i, 

33S; 1905, i, S69) differed from his account thereof, 
and is hence designated y ;  m. p . 104°, d11 1-147, 
monoclinic prism atic, a : b : c—1-954 : 1 : 0-716, p 
103-9°; u n it cell a 19-13, b 9-92, c 7-23 A ., w ith 8 mols., 
space-group Cl, (C2hba\). p-cyc/oliexane-1 : 4-diol, 
or Zrans-quinitol (cf. A ., 1894, i, 174), d10 1-18, m ono
clinie prism atic, « : b : c=0-293 : 1 : 0-339, p 96°; 
unit cell a 6-32, b 2 1 -2 , c 7-27 A., w ith  6 mols., space- 
group C& (C2,,pol2). p-ci/cZoHexancdiol 1 : 4-diacetate, 
d 118  (approx.), monoclinic prism atic, a : b : c —
2-344: 1 : 1-168, p 107-4°; u n it cell a 13-56, b 5-S3, 
c 6-72 A., -with 2 mols., space-group C.  ̂ (C2/,pa2 ).

C. A. S i l b e r r a d .
eyc ioH exane  p ro b le m . O. H a s s e l  (Z. E lektro- 

chem., 1931, 37, 540—542).—The structu re  of cydo- 
liexane and its  derivatives is reviewed in the  ligh t of 
crystallographic d a ta . E . S. H e d g e s .

S tr u c tu r e  of th e  m o le c u la r  c o m p o u n d  v e ra m o n  
[p y ra m id o n e + v e ro n a l] .  E . H e r t e l  (Z. physi
cal. Chem., Bodenstein F estband, 1931, 267—272).— 
Comparison of the  X -ray  diagram s of the  mol. com 
pound of pyram idone and  veronal w ith those of the  
components shows th a t  th e  substance conforms to  the 
definition previously suggested for a  tru e  mol. com 
pound. The crystals are rhom bic; 4 mols. of each of 

4 l

the  com ponents in  the  u n it cell; space-group Clv or 
Clv. The id en tity  periods of the  triclinic crystals of 
pyram idone are 7-4, 18-1, and  10-8 A . ; 4 mois. in the  
u n it cell. II . F . G i l l b e .

C ry s ta l  s t r u c tu r e  of h e x a b ro m o b u ty le n e s . W.
E i s s n e r  and R .  B r i l l  (Z . K rist., 1931, 7 9 ,  430— 436). 
—The isomeride of m. p. 185° (cf. A ., 1926, 1120), 
d 3-30, is monoclinic prism atic, a : b : c = l - 5 7 ; 
1 :2 -75 , p 6S° 35', n  1-75; variations indicate 
im purities in spite of recrystallisation. The uni t  
cell lias a l l - 5 5, b 6-40, c 10-06, p 44° 27', containing 
2 sym m etrical mols., space-group Cl/,. This is con
sequently  the  sym m etrical isomeride [CHBr./CBiH2, 
th a t  o f ' m .  p . ' 114° being CH BiyGBiyCBriCHBr. 
The atom s in the  mol. are alm ost coplanar.

G. A. S il b e r r a d .
C ry s ta llo g ra p h ic  s tu d y  of so m e  o rg a n ic  s u b 

s ta n c e s . A. F e r r a r i  and  A. S g h e r il l o  (Z. K rist., 
1931, 80, 45—53).—2 : S'-Difsooxazolyl ketone (this 
vol., 968), d 1-48, is monoclinic prism atic, a :  b : c—
1-038 : 1 : 0-8646, p 91° 37 '; u n it cell a 15-31, b 14-75, 
c 12-77 A., w ith  16 mols. The ketone C]2H s0 6N 4 
(foe. cit.), d 1-492, is rhom bic, a : b : c = l-1 8  : 1 : 0-87 ; 
u n it cell a 12-98, b 1 1 -00, c 9-57 A., w ith 4 mols. The 
compound C4H 20 3H 4 (tliis vol., 1170) is monoclinie 
prism atic, a  : b : c= l-5 0 0  : 1 : 3-546, p 105° 34 '; un it 
cell a 7-3S, b 4-92, c 17-45 A., w ith  4 mols. 2 : 2 '- 
H aphthacarbazole (cf. A., 1929, 1172), d  1-312, is 
monoclinie prism atic, a :  b : c =  1-169 : 1 : 0-6989, p 
114° 14'; u n it cell a 14-05, b 12 -02, c 8-40 A ., w ith 4 
mols. C. A. S i l b e r r a d .

S p a c e -g ro u p s  of c a rb o h y d ra te s .  J .  Y o u n g  
and F. W . S p i e r s  (Z. K rist., 1931, 78, 101— 110).—  
The following d a ta  are g iv e n : crystal system ,
dimensions of un it cell (a, b, c) in A., (if monoclinic) p, 
density, no. of mols. in un it cell, space-g roup : 
y-d-m annonolactone, orthorhom bic, 14-0, 11-1, 4-73,
1-61, 4, F4 ; 2 : 3 : 5 : 6-tetram ethyl-y-d-m annono-
lactone, monoclinie, 9-79, 13-8, 4-50, 93-3°, 1-26, 2, 
C l ; 2 : 3 :  5-trimethyl-y-Z-rhamnonolactone, o rtho
rhom bic, 12 -2 , 18-3, 4-65, 1-27, 4, F 1 ; 2 : 3 : 4-tri- 
m ethyl-8-Z-arabonolactone, orthorhom bic, 10-S, 12-2,
7-30, 1-30, 4, F 4 ; 2 : 3 :  4-trim ethyl-a-d-xylopyranose, 
monoclinie, 8-6S, 8-31, 6-65, 91-0°, 1-30, 2, <7;; 
1 : 3 : 4 :  5 - te tra m e th v l- p -d-fructopvranose, o rth o 
rhom bic, 9-22, 8-97, '14-8, 1-30, 4, 'F 4 ; 1 : 3 : 4 : 5- 
tetra-acetyl-3-d-fructopyranose, monoclinic, 10-7,7-98,
17-0, 144-5°, 1-36, 2, C\. C. A. S i l b e r r a d .

-Y-Ray in v e s t ig a t io n s  of ce llu lo se  d e r iv a tiv e s . 
X . F ib re  p e r io d  of ce llu lo se  d e r iv a tiv e s . Iv.
H e s s  and C. T r o g u s  (Z. physikal. Chem., Bodenstein 
F estband , 1931, 385—391).—The fibre periods of 
num erous cellulose derivatives are n x  5-15 A., where n 
is 2, 3, 4, or 5. This dimension, which is the  length 
of a glucose group, is thus more closely related  to  the 
constitu tion of cellulose th an  is th e  length of the  
cellobiose group (10-3 A.). H . F. G i l l b e .

C a lc u la tio n  of c h a ra c te r is t ic  a to m ic  f re q u e n 
c ie s . A. M a g n u s  (Z. physikal. Chem., Bodenstein 
F estband, 1931, 273—282).—For cryst. substances 
the form ula v =  V 6 rJr/ilir02.'c/27T, where v is th e  
characteristic frequency, Vj/ the  arithm etic m ean a t . 
vol. and  M  th e  harm onic m ean a t. w t. of th e  com 
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ponents, r0 the  norm al in ter-a t. distance, and x  the  
compressibility, has been derived. The calc, 
characteristic tem p, of various binary  ionic com 
pounds agrees well w ith the  experim ental vals., bu t 
for th e  elem ents the calc. vals. are frequently  much 
too high. A lthough the  discrepancy m ay in  m any 
cases be a ttrib u ted  to  the  Schottky transition , th is 
does no t hold for the  alkali m etals and  Ca.

H . F . G il l b e .
Electric glow em ission of iron. G. S h j e h o l m  

(Ann. Physik, 1931, [v], 10, 178—222).—The depend
ence of the positive emission of Fe on tem p, and its 
behaviour a t  the  transition  po in t A3, the influence of 
lattice change a t  A3 on the  emission, and  the a lte r
ation of therm o-power and electrical resistance w ith 
tem p, have been studied. W . G o o d .

Physics and metallography of m agnesium .
E . S chm id  (Z. E lektrochem ., 1931, 37, 447—459).— 
A lecture on the  physical anisotropy of Mg crystals, 
elastic param eter, therm al expansion, electrical con
ductiv ity , plastic deform ation, and  th e  form ation of 
mixed crystals in the  system s Al-Mg, Zn-M g, and 
Mn-Mg. ‘ E . S . H e d g e s .

Electric and magnetic properties of m etals.
R. B e c k e r  (Z. E lektrochem ., 1931, 37, 403—414).— 
A lecture. E . S. H e d g e s .

Elasticity of single crystals of iron. E. G o e n s  
and  E . S chm id  (Z. E lektrochem ., 1931, 37, 539—540). 
— In  elastic properties th e  F e  crysta l is strongly 
anisotropic. E . S. H e d g e s .

Magnetic properties of copper-nickel alloys.
E. H . W illia m s  (Physical R ev., 1931, [ii], 38, 828—  
831).—The change of susceptibility w ith  tem p, and 
composition for alloys containing 0-1— 70%  Ni was 
investigated. N. M. B l ig h .

Magnetisation of single crystals of cobalt at 
high temperatures. K . H o n d a  and  H . Masum oto  
(Sci. Rep. Tohoku, 1931, 20, 323—341).—M agnetis
ation  is easiest in  the  direction of th e  [0001] axis and 
in  weak fields reaches a  m ax. a t  230°. M agnetisation 
is difficult in th e  direction of the [1010] and  [1120] 
axes, increases w ith rise of tem p, up to  300°, and  then 
rem ains const. The sa tu ra tion  val. a t  0° abs. is 1446
c.g.s. A. R . P o w e l l .

Relation between Barkhausen effect and in
tensity of magnetisation. S. P r o co biu  and  T. 
F arcas (Ann. Sci. Univ. Jassy , 1930,16, 344— 351).— 
F or cast steel the  B arkhausen effect is proportional 
to  the  in tensity  of m agnetisation. H . F . G il l b e .

Barkhausen effect. S. P r o c o piu  (Ann. Sci. Univ. 
Jassy , 1930, 16, 352—374).—The Barkhausen effect 
w ith Fe is due to  the  orientation of the  particles and 
is proportional to  the  variation of the  in tensity  of 
m agnetisation. H . F . Gil l b e .

Kerr constant of nitrobenzene. R . M o ller  
(Physikal. Z., 1931, 32, 697—718).—The non-linear 
potential decrease in P h X 0 2 is confirmed. P h N 0 2 
(G = 3 x  10_u) shows a K err const, of 3-74 X 10-5.

W . R . A n g u s .
Physics of the nitrobenzene “ K err” cell. I. 

Distribution of a strong electrostatic field in the 
nitrobenzene Kerr cell. F. H e h l g a n s  (Physikal.

Z., 1931, 32, 718—727).—The inhom ogeneity of a 
strong electrostatic field in the  P h N 0 2 K err cell is 
produced by im purities. W. R. A n g u s .

H a ll  effect in l iq u id  m etals. J . K ik o in  and
I . F a k id o v  (Z. Physik, 1931, 71, 393— 102).—Hg 
showed a  negligible H all effect and  K -N a  alloys an 
effect in agreem ent w ith theory. A. B. D. Ca s s ie .

Dilatometric investigation of the vitreous 
state. O. K o e r n e r  and  H . S a l m a n g  (Z. anorg. 
Chem., 1931, 199, 235—240).—The ab rup t change of 
length of a cryst. m aterial a t the  transition  point is 
independent of the  ra te  of heating, b u t w ith  silicate 
glasses the  reverse is true. The tem p, a t  which 
softening commences falls as the  ra te  of heating is 
diminished. Glass is thus merely a supercooled 
liquid, and there is no justification for the  assum ption 
th a t  the vitreous condition represents a fourth  sta te  
of m atter. H . F . G il l b e .

Transitions of crystalline substances at high 
pressures. G. T a m m a n n  and  R. K o iil h a a s  (Z. 
anorg. Chem., 1931, 199, 209—224).—W hen pressure 
is applied to  a graduated  piston operating in  a  cylinder 
containing a cryst. m aterial the  occurrence of a 
transition  is apparen t from the  prcssure-vol. curve. 
An approx. val. only of the  transition  pressure can be 
obtained, since the pressure is not uniform  throughout 
the  m aterial. D ata  are given for PhO H , A gl, FeS, 
borneol, and  Sn. II. F . Gil l b e .

Elastic anisotropy of iron. D. A. G. B r u g g e - 
m a n  (Natunviss., 1931, 19, 814— 815).

Sintering of powdered iron by heat and pres
sure treatment. L. S c h l e c h t , W. S c h u b a r d t , and
F . D uftsc h m id  (Z. Elektrochem ., 1931, 37, 485— 
491).—The structu re  of pure Fe powder, form ed by 
the therm al decomp, of Fe carbonyl, is described and 
the sintering brought about by heating a t  various 
tem p., w ith or w ithout increased pressure, is illus
tra ted  by means of photom icrographs.

E . S. H e d g e s .
Vibration method for investigating strength 

of crystals. V. D. K u sn e t z o v  and  E. V. L av- 
r e n t je v a  (Z. K rist., 1931, 80, 54— 62).

Dependence of crystal plasticity on temper
ature. III. Aluminium. W. B oas and  E. S ch m id  
(Z. Physik, 1931, 71, 703—714).—The investigation 
of the extension of A1 crystals in the tem p, range 
— 185° to  600° shows a very m arked alteration  of 
properties a t  about 400°. Above the la tte r  tem p, the 
crystals have different properties according to  their 
orientation. A. J .  M e e .

Vaporisation of m agnesium  in a vacuum. 
W. K a u f m a n n  and  P. S ie d l e r  (Z. Elektrochem ., 
1931, 37, 492— 497).—Mg can be distilled a t  650°/ 
2 mm. and can be sublim ed a t  500—650°/0-05—
2-0 mm. Mg. of 99-99% purity  can be obtained by a 
single distillation, and on repeated distillation a 
product is obtained in  which im purities cannot be 
recognised chemically or spectroscopically.

E. S'. H e d g e s .
Velocity of evaporation of crystals. G. T am

m a n n  and K . L. D r e y e r  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 1— 18).—The velocity of 
evaporation of volatile crystals increases w ith  increase
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of the difference between the  v. p. of the substance 
and the external pressure, and, unlike th a t  of liquids, 
rises to  a lim iting val. w ith rise of tem p. The tem p, 
at the surface of the solid has been calc, from  the 
temp, coeffs. of the evaporation velocity and the v. p . ; 
for cam phor and  C10H 8 the  difference between the 
surrounding tem p, and  the surface tem p, is of the 
order of 4— 20°. H . F . Gil l b e .

D e te rm in a tio n  of th e  m o l. w t. of v a p o u rs  a t  
very  lo w  p r e s s u r e s  b y  th e  m e th o d  of H e lle r  a n d  
N e u m a n n . M. V olm er  (Z. physikal. Chem., Boden
stein Festband, 1931, 863—873).—The (solid) sub
stance is placed in  a  rectangular box containing two 
small holes so placed th a t  when th e  box is suspended 
by a th read  and  placed in  a high vac. the  issuing 
vapour produces a  couple which causes the  box to  take 
up a definite position relative to  its initial position. 
By m easurem ent of the  displacem ent angle the  mol. 
wt. of the  vapour m ay be calc. Owing to  some 
difficulties the error is about 3-4%. Typical m easure
ments w ith COPh2 and N PlbN Ph are described. 
M etaldehyde has the  form ula (MeCHO)4, w hilst the  
vapour of quinhydrone a t room tem p, has mol. w t. 
109. H . F . Gil l b e .

M o le c u la r  s ize  a n d  p h a s e  p a r t i t io n .  J .  N. 
B r o n st e d  (Z. physikal. Chem., Bodenstein Festband, 
1931, 257—266).— On the  assum ption th a t the  relative 
potential energies of chemically sim ilar compounds 
are proportional to  th e  sizes of the  mols., i.e., to  the 
mol. w t. in the case of ordinary system s, equations 
are derived for calculating th e  v. p. of one compound 
from th a t  of a sim ilar compound, and for the solubility 
equilibria in two-phase systems. The theory  appears 
to  be applicable also to  colloidal substances such as 
proteins. H . F . Gil l b e .

D ep en d en ce  of th e  K irc h h o fi c o n s ta n t  on 
te m p e r a tu r e .  F . R e c h e l  (Ann. Physik, 1931, [v], 
10, 1— 14).—The velocity of sound in air, C 02, 0 2, 
N 2, and  N H 3 was investigated from 16° to  910°. The 
deviations from  theory  in  the  varia tion  of the Kirch- 
hoff const, w ith  tem p, are confirmed. W . G o o d .

B e h a v io u r  of p u lv e r is e d  m e ta ls  u n d e r  p r e s s u r e .
F. S k a u b y  and  0 . K anto ro w icz  (Z. Elektrochem ., 
1931, 37, 482— 485).— The variation of electrical 
resistance, It, of powdered m etals w ith the pressure, 
P, is represented by  the  equation 1 /R = c - \ /P J{-C, 
where c and C are consts. depending on the m aterial 
and its previous trea tm en t. The resistivities of 
powdered soft m etals (Zn, Sn, Pb, Ag, graphite) in 
the pressed s ta te  are lower th a n  those of the  com pact 
metals, w hilst the  resistivities of compressed powders 
of hard  m etals (Fe, Wo, Ni) are higher th a n  in  the  
com pact s ta te . The results are discussed in relation 
to  sintering. E. S. H e d g e s .

R e s is ta n c e  of le a d  to  h ig h -fre q u e n c y  c u r r e n ts  
a t  su p e rc o n d u c tin g  te m p e r a tu r e s .  J .  C. M cL e n 
n a n , A. C. B u r t o n , A. P it t , and  J . O. W ilh elm  
(Phil. Mag., 1931, [vii], 12, 707—719).—The super
conductivity of Pb which appears w ith d irect current 
abruptly  a t  7-2° abs. does no t appear when high- 
frcquency currents of frequency 1 1 x 10® per sec. are 
.used. A decrease is no t obtained until 4-2° abs.

F. J .  W il k in s .

R e s is tiv ity  of s in g le -c ry s ta l  z in c . E . P . T.
T y n d a l l  and  A. G. H o yem  (Physical Rev., 1931,
[ii], 38, 820—827; cf. W are, A., 1930, 844).— 
M easurem ents of sp. resistance p as a function of 
orientation su p p o rt the  V oigt-Thom son sym m etry 
relation. Vals. obtained were plt 6-2 and  p4 5-86 X H H  
ohm per c.c. for K ahlbaum  Zn, and  vals. each 
abou t 0-6% lower for spectroscopically pure Zn. A 
few crystals of the la tte r  gave anom alous results as 
found by Bridgm an (cf. A., 1929, 1136).

N . M. B l ig h .
E le c tr ic a l  c o n d u c tiv ity  of m e ta ls .  C. D. N iv e n  

(Canad. J . Res., 1931, 5, 79— 86).—W hen electrical 
resistance vanishes a t  low tem p, i t  does so suddenly. 
I t  is suggested th a t  a m etallic atom  is one w ith  an 
incom plete electron configuration, and th a t  in 
o rd inary  conduction an  electron jum ps from  one atom  
to  another, where i t  rem ains u n til i t  is in  a  type  of 
equilibrium  w ith the  electrons a lready on th a t  atom . 
In  the  superconducting s ta te  the  electronic orbits of 
different atom s become synchronised, and  when an 
electron leaves an  atom  another au tom atically  re
places it. J .  W . S m it h .

E le c tr ic a l  c o n d u c tiv ity  a n d  s t r u c tu r e  of th in  
m e ta l l ic  la y e r s .  IV . E . H a m b u r g e r  (Aim. 
Physik, 1931, [v], 11, 40—52).—The applications of 
the relation between electrical conductiv ity  and 
s tructu re  of th in  m etallic layers previously found 
(cf. th is vol., 1112) are discussed. A. J . Me e .

T r ip le  p o in ts  of n i t ro g e n  a n d  of o x y g e n  a s  
s ta n d a r d  te m p e r a tu r e s .  E . J u s t i  (Ami. Physik, 
1931, [v], 10, 983—992).—A resistance therm om eter 
capable of reproducing the  m. p. of N2 or 0 2 to  ¿0 -002° 
is described. D ata  are : 0 2, m. p. 54-24+0-04° abs., 
v. p. 1-20^0-05 m m .; N 2, m . p. 63-09^0-01° abs., 
v. p. 93-91^0-05 mm. W. R . A n g u s .

D isc o n tin u itie s  a t  th e  m . p .  of b is m u th .
W . L. W e b s t e r  (Proc. R oy. Soc., 1931, A , 133, 
162— 172).—M easurem ents of the  tem p, of emission 
of la ten t heat, the  loss of rigidity , and  th e  anom alous 
diam agnetic d iscontinuity  coincide w ithin an  experi
m ental e rro r- of 0-3°. H eating  curves show th a t  the  
m elting of Bi takes place over several degrees.

L. L. B ir c u m sh a w .
P r e l im in a r y  d e te rm in a t io n  of th e  la te n t  h e a t  

of fu s io n  a n d  d e n s ity  of h e l iu m  b e tw e e n  15° 
a n d  20° a b s . F . S im o n  and  F . St e c k e l  (Z. physikal. 
Chem., Bodenstein Festband , 1931, 737— 744).—An 
evaporation calorim eter for use a t  low tem p, is des
cribed. The la ten t hea t of fusion of H e a t  17° abs. is 
of the  order of 40 g.-cal. per g.-atom , i.e., abou t double 
th e  val. a t  the  b.p. A t 14-9° and  20-4° abs. liquid 
H e has d 0-31 and  0-35, respectively, and  solid He 
dCaic. 0-32 and  0-37, respectively. H . F . G il l b e .

N a tu re  of l a te n t  h e a t  of fu s io n . K . H o n d a  and
H. M asum oto  (Sci. Rep. Tohoku, 1931, 20, 342—  
352).— Assuming th a t  the  atom s of a  solid elem ent 
are m aking a  simple harm onic m otion, the  dynam ic 
in ternal pressure p i (ratio of th e  in ternal w ork to  the  
expansion in vol. caused b y  a rise in tem p, of 1 °) of 
num erous elem ents has been calc., and  i t  is shown 
t h a t  the  la ten t heat of fusion is the product of p i  and  
th e  change in  sp. vol. a t  the  m. p. For elem ents
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w ith  a cub ic la tt ic e  pi a t  th e  m . p . is  d irec tly , an d  
th e  v o l. increase of 1 g .-a to m  d u e  to  rise in  tem p , 
of 1 ° a t th e  m . p . in v erse ly , p rop ortion a l to  th e  abs. 
in . p ., an d  th e  a t . h ea t of fu s ion  is  p rop ortion al to  th e  
p rod u ct o f th e  v o l. ch ange during m eltin g  an d  th e  
square o f th e  abs. m . p . A. It. P o w e l l .

F u s io n  u n d e r  p r e s s u r e  a n d  v a lu e  of in te r 
p o la tio n  fo rm ulae . E. J â n e c k e  (Z. physikal. Chem., 
1931, 156, 161— 175).—Theoretical. The equations 
( p + a.)(b—i)= c2 and  (p -j-a)r(Z>—Z)= c give the  p r essure- 
ternp. vals. for the  fusion of certain  substances under 
pressure ; the  second equation  also agrees w ith  the 
d a ta  for change of vol. difference w ith  tem p, and 
pressure. The equations can be used as in terpolation 
formulæ and th e  second gives approx. th e  equation 
of s ta te  for solid-liquid a t  high pressures (cf. A., 1925, 
ii, 495 ; 1926, 570, S94; 1927, 1031). M. S. B u r r .

C a lc u la tio n  of th e  la t t ic e  e n e rg ie s  a n d  h e a ts  of 
s u b l im a t io n  of th e  a lk a li  h a l id e s . K . F a  j  a n s
and  E . S chw artz (Z. physikal. Chem., Bodenstein 
Festband , 1931, 717— 730).—Calculation of the  lattice 
energy of the alkali halides, employing 9 as th e  ex
ponent of the repulsion poten tia l in  the B om  equation, 
leads to  discrepancies as g rea t as 15 kg.-cal. A lthough 
the  anomalies in  the  b. p. and sublim ation heats are 
no t entirely  explicable in  term s of the  relative sizes 
of the  ions, quant, agreem ent w ith  th e  observed 
vals. is obtained if the  deform ation of the  ions in 
th e  vapour phase is taken  into consideration.

H . F. G il l b e .
G e n e r a l  th e o r y  o f b . - p .  r u le s .  T. S. W h e e l e r  

(Phil. Mag., 1931, [vii], 12 , 685—689).—The general 
theory  of b.-p. rules for tem p, of equal v. p. and 
o f rules involving v.-p. relations o ther th an  th a t  of 
equality  is discussed. F . J .  W elk ins.

H e a t  of d is s o c ia tio n  of io d in e . W . G. B r o w n  
(Physical R ev., 1931, [ii], 38, 709—711).—M easure
m ents of the  visible absorption bands of I  in  the  neigh
bourhood of the ir convergence are tabulated , and  lead 
to  the val. I-535^0-001 volts for the hea t of dissoci
ation. N . M. B l ig h .

H e a ts  of v a p o r is a t io n  of o rg a n ic  c o m p o u n d s . 
J .  H . Ma t h e w s  and  P. R. F e h l a n d t  (J. Amer. Chem. 
Soc., 1931, 53, 3212—3217 ; cf. A., 1926, 462).—The 
m ethod previously' described has been modified so 
th a t  only 30 c.c. of liquid are required  for determ ining 
th e  heat of vaporisation, L. Vais, of L  for 22 org. 
compounds are recorded. J .  G. A. Gr if f it h s .

M e ta s ta b il i ty  of e le m e n ts  a n d  c o m p o u n d s  a s  a  
r e s u l t  of e n a n tio tro p y  o r  m o n o tro p y . XV. 
S tu d y  of m e rc u r ic  io d id e  w ith  th e  a id  of th e  
d if fe re n tia l  g a s  d i la to m e te r .  E . Co h e n  and
H . L. B r a d é e  (Z. physikal. Chem., Bodenstein 
Festband , 1931, 4SI—493).—HgL, (red' has d (X-ray)
6-31, d\3 (pyknom eter) 6-3S, coeff. of expansion 
(18° to  125-1°) 0-000140, transition  tem p. 127°, vol. 
change on transitio n  (1 atm .) 0-00349¿0-00005 c.c. 
per g. W hen physically “ pure ,” the  red  form  has 
d'i 6-32, and the higher val. ordinarily obtained is 
ascribed to  th e  presence of a  previously' unknown 
m onotropic form of red  H g l,. H . F . G il l b e .

C h e m ic a l c o n s ta n ts  of th e  v a p o u rs  of h y d ro g e n  
a n d  of h y d ro g e n  c h lo r id e , a n d  th e  e n tro p y

c h a n g e  a c c o m p a n y in g  th e  re a c t io n  H , ¿  C l, ~
2HC1. T. E . S t e r n  (Proc. R oy. Soc.,” 1931,“ A  ̂
133, 303—310).—Theoretical. A  m istake in  the 
au th o r’s recent calculations of the  chemical const. %' of 
H 2 vapour (this vol.r 295) is rectified. The val. 
for HC1 vapour is calc, to  be —0-42. Using th e  values 
for the  entropies a t 0° abs. of g.-mols. of H 2, Cl2, and 
HC1, th e  en tropy  change accom panying th e  reaction 
H ^ C 1 2 —  2HC1 between the  cryst. phases a t  0° abs. 
is calc, to  bo 1-63 g.-cal. per 1°. This value follows 
from  the  supposition th a t  H„ mols. ro ta te , w hilst Cl2 
mols. do not, in  th e  cryst. phase a t  th e  lowest temp.

L. L. B e r o u m s iia w .
T h e o ry  of c o r re s p o n d in g  s ta te s  a n d  th e  new  

th e o ry  of v a n  d e r  W a a ls  fo rc e s . K . W o h l  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 807— 
816).—A  discussion, particu larly  of London’s theory. 
The apparen t anom aly of H 2 and  H e is due to  the  dis
tu rb ing  influence of the zero energy on th e  crit. data. 
The approxim ation form ula of S later and  Kirkwood, 
in  which only easily' accessible d a ta  are involved, is 
more satisfactory th a n  th a t of London.

H . F . G il l b e .
D e n s ity  of n i t r o u s  o x id e . T. B a t u e c a s  (Z. 

physikal. Chem., Bodenstein Festband , 1931, 78—84). 
—The m ean density' of N 20 , prepared  by different 
m ethods, is l•9804¿0•00005 g. per litre , a val. which 
is about 0-1 %  higher th a n  those in  the  lite ra tu re .

H . F . Gi l l b e .
G e n e ra lis e d  th e rm o d y n a m ic  p ro p e r t ie s  of 

h ig h e r  h y d ro c a rb o n  v a p o u rs .  J .  Q. Co f e , W . K. 
L e w is , and  H . C. W e b e r  (Ind. Eng. Chem., 1931, 
23, 8S7—892).—If  vals. of P V /R T  for the  saturated  
vapours of hydrocarbons having more th a n  two C 
atom s are p lo tted  against P rjT r all the  points ob
ta ined  for all hydrocarbons lie on the  same c u rv e ; the 
m ax. deviation is 3% . F urther, for hydrocarbons 
ivith more th a n  three C atom s the  deviations from 
th e  gas laws are approx. equal for equal values of 
P r and  T, w hether th e  vapours are sa tu ra ted  or not if 
R T /P CV is not greater th a n  4. I t  is therefore possible 
to  determ ine graphically the  vol. and therm al proper
ties of the  vapour of any  higher hydrocarbon up to 
and  som ewhat bey'ond its  crit. point.

F . J .  W i l k in s .
P o la r i ty  a n d  v a p o u r  p r e s s u r e .  A . R . Ma r t in  

(N ature, 1931, 128, 456). L. S. T h e o b a l d .

C h an g e  of d e n s ity  of c a rb o n  d isu lp h id e  w ith  
te m p e r a tu r e .  J .  M a z u r  (N ature, 1931,128, 673).— 
The density  of CS2 increases from  1-2628 a t  —20° to
1-4363 a t  —90° when the  increase in  d w ith  a  fall in 
tem p, becomes more ra p id ; near the  f. p. (—112 °) d is
1-4751. L. S. T h e o b a l d .

C o m p a r is o n  of v is c o s itie s  of l iq u id s  b y  o sc ill
a t in g  c o lu m n s . G. S u b r a h m a n ia m  (Proc. XV 
In d ian  Sci. Cong., 1928, 86).—The ra te  of decay of 
sm all, steady  oscillations of a  liquid in  a  U -tube is 
re la ted  to  the  coeff. of viscosity by  the  expression 
v = 6 2X/2x, where v is the  kinem atic coeff., X is the 
logarithm ic decrem ent, x the  free period, and  b a 
const, assum ed to  be the sam e for th e  sam e tube  and 
different w etting liquids. The relation  has been 
verified for H 20 , E tO H , E t 20 ,  C6H 8, xylene, tu rpen
tine, and  CS2. Ch em ical  A bstr a c t s .
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V iscosity , h e a t  c o n d u c tiv ity , a n d  d iffu s io n  in  
gas m ix tu re s .  X IX . T e m p e ra tu re  coeffic ien t, 
n u m e ric a l a n d  c a lc u la te d  v a lu e s  of th e  g a s  
v iscosity  f ro m  th e  c h e m ic a l fo rm u la  a n d  th e  
c ritica l t e m p e r a tu r e .  M. Tr a u t z  (Ann. Physik, 
1931, [v], 11, 190—226).—Temp, coeifs. of m any 
vapours have been evaluated  and  are discussed. 
Experim ental and  theoretical vals. of tj are compared.

W. It. A n g u s .
D e n sitie s  of a q u e o u s  so lu tio n s  of p e r - rh e n ic  

acid . W . F e it  (Z. anorg. Cliem., 1931, 199, 271— 
272).—Vals. for so lu tion s con ta in in g  up to  65-12% 
H R e0 4 are g iv en . H. F . Gil l b e .

D ie lec tr ic  c o n s ta n ts  of m ix tu r e s  of e th y l 
alcoho l a n d  w a te r  f ro m  —5° to  40°. J .  W y m a n , 
jun. (J. Amer. Chem. Soc., 1931, 5 3 , 3292—3301).— 
The m ethod previously described (A., 1930, 666) is 
applied for frequencies 2-15— 4-1 x  108 to  E t0 H - H 20  
mixtures. The polarisation a t  20° is alm ost a linear 
function of the  mol. fraction of E tO H . The dielectric 
const. (24-35) of pure E tO H  a t  25° is independent of 
wave-lengths between 3-97 and  17 m.

J . G. A. Gr if f it h s .
D ia m a g n e tis m  of l iq u id  m ix tu r e s .  II. B u c h 

n e r  (N ature, 1931 ,1 2 8 , 301— 302; cf. th is vol., 900). 
—M ixtures of COMe2 and  CHC13 obey the  m ixture 
law to  w ithin 2 % , and  show no trace of param agnetism . 
Ti'ichlorotrimethylcarbinol is diam agnetic -with ■/— 
—0-65X 10"® (in the  hydrated  form  y_=—0-67 x  10”®); 
d 1-5, m. p. 96-5° or 97° (76° for th e  h yd ra te ) (cf. 
this vol., 676). F or COMe2 x is -0 -5 8  X 10-® and for 
CHC13 —0-4S5X 10-®. L. S. T h e o b a l d .

D ia m a g n e tis m  of l iq u id  m ix tu r e s .  E . VAN 
A u b e l  (N ature, 1 9 3 1 ,1 2 8 , 4 5 5 ; cf. th is  vol., 900).— 
A ttention is directed to  other liquid m ixtures which 
show no m ax. m agnetic susceptibility (A., 1918, ii. 
388). L. S. T h e o b a ld .

S u p p o se d  d ip h a s ic  n a tu r e  of g la s s . E. W. 
P resto n  (J. Soc. Glass Tech., 1930,1 4 , 349— 350t  ; cf.
B., 1921, 116a ; 1923, 774a ).—H eating for a short 
time close to  th e  annealing poin t is suggested as a 
means of testing  hypotheses previously p u t forward.

M. P a r k in .
T h e o ry  of o rd e r ly  s t r u c tu r e  of so lid  so lu tio n s .

I I .  D iffu s io n . C. W a g n e r  (Z. physikal. Chem., 
Bodenstein Festband , 1931, 177— 186).—Formulae 
are derived for the diffusion of th e  com ponents in 
solid solutions of orderly structure , the  y  phase in  the 
F e-N  system  being taken  as an example of the  type 
in which the atom s of one com ponent are so small 
th a t any  excess occupies a  position between the  
lattice atom s, whereas an  excess of the  o ther com
ponent causes the  appearance of spaces in the  lattice. 
The formulae provide a m eans of determ ining the 
fractions of in te rstitia l diffusion and  of diffusion by 
movement through em pty places in  the lattice.

H . F . Gil l b e .
In te rd if fu s io n  of tw o  m e ta ls  w ith  c o m p o u n d  

fo rm a tio n . G. T a m m a n n  and  H . <T. R ocha  (Z. 
anorg. Chem., 1931,199, 289—305).— If the diffusion 
layer between two m etals is composed of a single type 
of crystal its  ra te  of grow th follows alinearlaw , whereas 
if mixed crystals are form ed the  grow th obeys a 
parabolic law. M easurements have been made of the

ra te  of diffusion of Sn in to  Au, of Cd from- the  Cd-Cu 
eutectics into Cu, and  of Zn in to  Fe, Cu, and  ß-Cu-Zn 
m ixed crystals. In  all cases th e  parabolic law is valid. 
The s ta te  of aggregation of the m etals is of im portance 
for the  form ation of new cryst. form s, since the 
num ber of crystallisation  centres in  a  cooling m elt m ay 
be m uch g reater th a n  in th e  con tact surface between 
two types of crystals capable of interdiffusion.

H . F . G il l b e .
A lu m in iu m -c h ro m iu m  a llo y s . M. G oto and

G. D o g a ne  (Nihon Kogyokwaishi, 1927, No. 512, 
931— 936).—The system  A l-C r up  to  36-63% Cr has 
been studied. Ch em ic a l  A b st r a c t s .

AVRay s tu d y  of th e  a llo y s  of s i lv e r  w ith  b is 
m u th ,  a n tim o n y , a n d  a rs e n ic . I .  S. J .  B r o d e 
r ic k  and  W. I«1. E h r et  (J. Physical Chem., 1931, 35, 
2627—2636).—No com pound is form ed in d h e  system  
A g-B i (cf. Pogg. Ann., 1860, 110, 21). The m ax. 
solubility of Bi in Ag is approx. 5-5 w t.-% , and w ithin 
th is phase a increases from  4-076 Ä. for pure Ag to
4-087 A. for the  sa tu ra ted  phase. The m ax. solubility 
of Sb in Ag is approx. 6 xvt.-%, and  a increases from
4-076 to  4-109 A. A homogeneous, hexagonal close- 
packed phase exists between 11  and  16% S b ; a t  
89%  Ag, a1 is 2-920 A., a3 4-774 A., and  a3/ax 1-632. 
A nother homogeneous pliase, e ither rhom bic or 
deform ed cubic, is present between 72 and  78% 
A g; a t  74-2% Ag, ax is 3-000 Ä., a2 5-178 Ä., and  a3
4-830 Ä. The X- ray  exam ination of the  system  
A g-Bi, h u t no t th a t  of A g-Sb, supports the  therm al 
diagram s of Petrenko  (A., 1906, ii, 667).

L. S. T h e o b a l d .
R ö n tg e n  a n a ly s is  of th e  s y s te m s  g o ld -a n tim o n y  

a n d  s i lv e r - t in .  O. N ia l , A. A l m in , and  A. W e s t - 
g r e n  (Z. physikal. Chem., 1931, B , 14, 81— 90).—  
The results for the system  A u-Sb agree w ith previous 
w ork (A., 1906, ii, 679; 1928, 1079). An im proved 
val. of a for AuSb2 is 6-647^0-005 Ä. R esults for 
the  system  A g-Sn agree w ith  the  therm al diagram  
(B., 1926, 792). The phase fields a t  400° in  passing 
from  pure Ag to  pure Sn are : a solid solution, face- 
centred  cubic, a 4-077— 4-125 A .; a + e ;  z solid solu
tion, close-packed hexagonal, a  2-925 to  2-953, c
4-774— 4-771 A .; e-j-e'; e' solid solution, o rtho
rhom bic, a 2-985—2-994, b 5-144—5-154, c 4-771 A .; 
s '+ S n . N. II. H a r t sh o r n e .

R ö n tg e n  a n a ly s is  of g o ld - t in  a llo y s . S. S te n -  
b e c k  and  A. W e st g r e n  (Z. physikal. Chem., 1931, 
B , 14, 91—96).—The compounds found by Vogel 
(A., 1905, ii, 640) are  confirmed. Solid solutions are 
form ed in  the range 12— 16 a t.-%  Sn, and  these are 
close-packed hexagonal w ith  a 2-896—2-932 and  c
4-776— 4-761 A. Previous m easurem ents (A., 1927, 
815) of the  la ttice  dimensions of AuSn are confirmed 
w ithin narrow  lim its. N. H . H a r t sh o r n e .

A -R ay  a n a ly s is  of c o p p e r -s il ic o n  a llo y s . S.
A r r h e n iu s  and  A. W e st g r e n  (Z. physikal. Chem., 
1931, B , 14, 66— 79).— Cu-Si alloys show a t  least 
five interm ediate phases : ß, 14-5% Si, appears a t  
higher tem p, and  shows hexagonal packing; y , 17% 
Si, appears a t  lower tem p., and  is like ß-M n; 8, 18% 
Si, appears a t  higher tem p .; z, 2 1 %  Si, appears a t  
lower tem p., and has a face-centred cubic lattice,
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a  9-694 A .; -rj appears on solidification of th e  alloy, 
and  contains 2 5 %  Si. A. B. D. C a s s i e .

Copper-magnesiurn. alloys. IV. Equilibrium  
diagram. W . R . D. J o n e s  (Inst. Metals, Sept., 
1931, A dvance copy, 25 pp.).—The equilibria were 
determ ined by therm al and micrograpliic exam ination 
using electrolytic Cu and  Mg purified by sublim ation 
in  vac. The system  contains two com pounds Cu2Mg, 
m. p. 820°, and  CuMga, m . p. 567-5°, w hich yield a  
eutectic m ix ture  (65-4% Cu, 552°). The solubility  of 
Cu in  Mg rises from 0-02% a t  20° to  0-03% a t  485°, 
and  th a t  of Mg in Cu from 2—2-2% a t  20° to  about 
2*6% a t  700°. MgCu2 forms a  eutectic w ith  the Cu- 
rich solid solution (90-3% Cu, 722°) and  Mg2Cu forms 
a eutectic  w ith th e  Mg-rich solid solution (30-7% Cu, 
485°). There are  no fields of solid solutions in the 
neighbourhood of e ither compound. No evidence 
for the  compound MgCu could be obtained.

A . R . P o w ell .
Physico-chemical study of the gold-copper 

solid solutions. N. S. K u r n a k o v  and  N. V. 
A g e e v  (Inst. M etals; Sept., 1931, A dvance copy, 17 
pp.).—R esistiv ity  m easurem ents a t  tem p, up  to 600° 
show th a t  A u Cu3 forms solid solutions w ith 22— 40 
a t.-%  Au and  AuCu solid solutions w ith  42-5—70 
a t.-%  Au. The form ation of both  com pounds is 
re tarded  by rap id  chilling, b u t under norm al ra tes of 
cooling the  transform ations occur a t  425— 450° and 
are  accom panied by a m arked fall in vol. W ork- 
hardening of the  quenched alloys assists the  p re
servation  of the  m etastable supercooled solid solution 
during tem pering a t  150—350° (cf. following abstract).

A. R. P o w e l l .
Transformations in the gold-copper alloys. 

J . L. H a u g h t o n  and  R. J . M. P a y n e . A'-Ray 
examination of gold-copper alloys. G. D. 
P r e s t o n  (Inst. .Metals, S ep t., 1931, Advance copy, 
24 pp.).—M easurem ents have been m ade between i s  
and  70 a t.-%  Au of the  electrical resistance with 
changing tem p., and  of the  sp. resistance of slowly 
cooled alloys, supplem ented by micrographic exam in
a tion  and  by A--ray analysis. The results confirm 
the  existence of AuCu and  AuCu3 and the  presence of 
another transform ation in  alloys approxim ating to  the 
composition Au2Cu3 has been established. The 
transform ation tem p, of AuCu rises steeply from  20' 
a t  29 a t.-%  Cu to 323° a t  38-2% Cu, then  more slowly 
to  a  flat m ax. a t  422° w ith 50 a t.-%  Cu, falling again 
slowly to  a  ruin, a t  5S-8 a t.-%  Cu, a t  which point the 
transform ation curve of Au2Cu3 commences. This 
curve reaches a m ax. of 360° w ith  60 a t.-%  Cu, 
then  falls sharp ly  to  a min. a t  297° w ith 63 a t.-%  Cu. 
The transform ation curve for AuCu3 rises slowly from 
th is  po in t to  a flat m ax. a t  395° w ith  75 a t.-%  Cu, 
then  falls steeply to  room tem p, w ith 82 a t.-%  Cu. 
In  the AuCu group of alloys m arked hysteresis in  the  
transform ation tem ps, occurs. The resistiv ity  of 
slowly cooled alloys indicates th a t  the  Cu-rich lim it 
of the  transform ation  a t  20° occurs a t  17-5 a t.-%  Au 
and  the Au-rich lim it a t  71 a t,-%  Au. Alloys quenched 
from above the  transform ation  points have a  hom o
geneous solid solution structu re , w hilst those cooled 
through these points have a more or [less m artensitic 
struc tu re . The alloy AuCu when annealed a t  400°

for 20 hr. and  quenched has a face-centred cubic 
struc tu re , a 3-94 A ., w ith random  orientation  of the 
Cu and  Au atom s, b u t when slowly cooled from 700° 
i t  has a  body-centred te tragonal lattice, a  2*79 A ., 
c/a 1-31, the  A u  an d  Cu atom s being arranged regularly 
a t  th e  points of the lattice. The alloy Au2Cu3 has a 
body-centred te tragonal lattice, a 2-73 A ,, cja 1-36. 
No two-phase field could be detected  by X -rays.

A. R. P o w e l l .
Constitution of the alloys of silver and mercury. 

A. J .  M u r p h y . A'-Ray examination of the alloys.
G. D. P r e s t o n  (Inst. Metals, Sept., 1931, Advance 
cop}', 21 pp .).—Progressive additions of H g produce 
a  continual reduction of th e  initial f. p. down to 
—3S-8° and no alloy has a  f. p. below th a t  of Hg. 
The solidus falls in a  sm ooth curve from th e  m. p. 
of Ag to  55%  Ag a t  276° and  to  abou t 51%  Ag a t  0°. 
Two in term ediate phases of restricted  composition 
are form ed; the  ¡3-phase contains 40%  Ag and has 
a  close-packed hexagonal lattice, a 2-98 A ., c/a  1-62, 
w hilst the  y-phase contains 29—30% Ag and has a 
body-centred cubic lattice, a 10-0 A . Above 276° 
[3 dissociates into a-¡-liquid and  above 127° y dis
sociates into £ + liquid. Increase of pressure has 
practically  no effect on th e  equilibria in  the  system.

A. R . P o w e l l .
System  copper-lead and related heterogene

ous system s. W. C l a u s  (Kolloid-Z., 1931, 57,
14— 16).— Consideration of the  separation of a  meli 
of Cu and  P b  into tw o phases on cooling in the  light 
of Stokes’ law provides an  explanation of the  different 
vals. obtained by various observers for the  temp, 
a t  which the  separation occurs. The explanation 
holds for o ther system s of a  sim ilar type, where 
discordant results have been obtained by different 
m ethods. E . S. H e d g e s .

Macro-etching of aluminium -silicon alloys. 
W . H u m e -R o t h e r y  (Inst. Metals, Sept., 1931, Ad
vance copy, 4  pp.).—The specimen is immersed in
15— 16% solution of CuCl2 for 5— 10 sec., washed, 
and  wiped w ith a woollen cloth to  remove Cu. The 
procedure is repeated 3— 4 tim es and  the  specimen 
finally brightened by immersion in  dil. H 2C r04 
solution. Oblique illum ination is recommended for 
photographing the m acrostructure revealed in this 
m anner. A. R . P o w e l l .

Electrical conductivity of gold-nickel alloys.
G . G r u b e  and F . V a u p e l  (Z. physikal. Chem., 
Bodenstein F estband, 1931, 187— 197).—The re- 
sistance-tem p. curves for a  series of A u-N i alloys 
between 20° and  900° show th a t  th e  reduction of 
the  m utual solubility of the com ponents as the  temp, 
falls causes the  separation of Au-rich and Ni-rich 
mixed crystals. The segregation-tem p. curve is 
in  fair agreem ent w ith th a t  of Fraenkel and Stern. 
The tem p, of the  m agnetic transition  of N i falls as 
the  Au content is increased up to  about 15%, and 
thereafter rem ains const. The resistance of Au is 
increased considerably by addition  of sm all quantities 
of Ni, b u t a t  400— 800° th e  resistance of alloys con
taining from  60 to  95%  Ni is practically  const.

H . F . G i l l b e .
Superconductivity of gold-bism uth alloys. 

W . J .  d e  H a a s  and F . J u r r ia a n s e  (Naturwiss., 1931,
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19, 706).—W hen the  eutectic m ix ture of Au—B i 
alloys is dissolved in  H X 0 3, some crystals remain 
which are com pletely insol. These are tetragonal 
Au2Bi and are responsible for th e  superconductivity 
of Au-Bi alloys a t 1-84° abs. The form of the crystal 
lattice appears to  p lay  an  im portan t role in  super
conductivity phenom ena. W . R . A n g u s .

S o lu tio n s  of e th y l a lco h o l in  b en zen e , w a te r ,  
and  in  b en z e n e  a n d  w a te r .  E . R . W a s h b u r n ,
V. H n iz d a , and R . V o l d  (J. Amer. Chem. Soc., 1931, 
53, 3237— 3244).—M iscibility da ta  for the  system  
EtOH-HoO-CgHg a t  25° and the  depression of the 
f. p. of CcH 6 by  1-1— 96-9 w t.-%  E tO H  have been 
determined. I t  is suggested that- the  addition of 
H20  to  C6H 6-E tO H  m ixtures leads to  a  predom inance 
of simple E tO H  mols. by shifting th e  polym erisation 
equilibrium. J .  G . A. G r i f f i t h s .

E ffec ts  of d is so lv e d  s u b s ta n c e s  on  th e  so lu tio n  
te m p e ra tu re  of a  p h e n o l-w a te r  s y s te m . J . L. 
Cu l b e r t s o n  and E . S. P a l m e r  (J. Physical Chem., 
1931, 35, 3063— 3069).— For K  salts th e  lyotropic 
series is S 0 4 >  Cl >  B r >  X 0 3 >  I  >  CNS. The 
crit. solution tem p, appears to  depend on th e  surface 
tension of th e  aq. solution. L. S. T h e o b a l d .

S o lu b ility  of n a p h th o ls  in  w a te r .  G. E. 
Mu c h in  and I .  I. T s c h a l e n k o  (Ukrain. Chem. J ., 
1931, 6 , [Sci.], 117— 119).—The crit. solution tem p, 
for a-naphthol is 210-5°, and ¡3-naphthoI 192-0°.

R . T r u s z k o w s ic i .
S o lu b ilitie s  a n d  so lu b ili ty  p ro d u c ts  of m e ta ll ic  

su lp h id e s  in  w a te r .  I. M. K o l t h o f f  (J. Physical 
Chem., 1931, 35 , 2711—2721).—A crit. survey of 
the literature. The solubilities in  pure H 20  and in  
equilibrium H 20  have been calc., but. th e  vals. are 
too small to  be*of practical significance. The relation 
between solubility and [H ] and [H 2S] should be 
expressed by  th e  reaction const. W eigel’s solubility 
data are un trustw orthy . L. S. T h e o b a l d .

Io d in e  p e n to x id e  a n d  i t s  h y d ra te .  E . M o l e s  
and A. P e r e z -V it o r ia  (Z. physikal. Chem., Boden
stein F estband, 1931, 583—590).—The solubility 
of I 20 5 in  20—65% H N 0 3 a t 25° has been determ ined. 
Isobars of th e  therm al deeomp. of H 1 0 3 show th a t 
H I30 8 is form ed a t  70°, and I 20 5 a t  200°. W hen 
heated in  a ir I 20 5 commences to  decompose a t  275°. 
The coloration usually observed a t  lower tem p, 
appears only if H 2S 0 4 is used during th e  prep, of 
the m aterial. ’ H . F . G i l l b e .

S o lu b ility  of o x a lic  a c id  in  aq u e o u s  so lu tio n s  
of h y d ro c h lo r ic  a c id . E . M. C h a p i n  and J . M. B e l l  
(J. Amer. Chem. Soc., 1931, 53, 3284— 3287; cf. A ., 
1924, i, 368).—The d a ta  refer to  0—34-5%  HC1 a t 
0°, 50°, and 80°. The solubility of oxalic acid i s  
minimal in  10 % HC1 a t  80°, 18% HC1 a t 50°, and 20% 
HC1 a t  0°. A solid phase o ther th an  H 2C20 4,2H20  
w as not detected. -J. G . A . G r i f f i t h s .

C alc iu m  s u lp h a te  in  s e a -w a te r . b . T a n  a h a ,  
K. N a k a m u r a ,  and R. H a r a  (J. Soc. Chem. Ind . 
Japan, 1931, 3 4 . 284— 287b).—The solubility of 
CaS04,2H20  a t 0—100° and  of CaS04 up to  200° 
in aq. KaCl has been determ ined interfesromefcrically. 
With very fine crysta ls abnorm al vals. are obtained 
for both  salts and  discord an t Jesu its w ith  CaS04

can be avoided only by using natu ra l anhydrite . 
The d a ta  indicate the  gypsum  transition  point for 
any  given NaCl solution. The greater p a rt of the 
CaS04 m ay be removed from  brine by heating the  
la tte r  a t  200°. ’ 0 . Ihavin.

S o lu b ility  in flu en ces  (couple  p y ra m id o n e  
v e ro n a l) . L. I r r e r a  (Gazzetta, 1931, 61, 611 
618).—The solubility of veronal in 1120  is increased 
by the  presence of pyram idone between 14" and 272 
F or sm all concentrations of the  la tte r the  solubility 
coeff. is independent of tem p., b u t at higher concen
tra tio n s  it  increases with th e  tem p. From  calculations 
of th e  hea t of dissolution by means of the  v a n ’t Hoff 
isochore i t  is  shown th a t  veronal and  pyram idone 
form complex compounds only in  cone, solutions.

O. J .  W a l k e r .
S o lu b ilitie s  of a llta li b ro m id e s  a n d  f lu o r id e s  in  

a n h y d ro u s  m e th y l , e th y l, a n d  b u ty l  a lco h o ls .
F . G. Ger m u th  (J. F ranklin  Inst., 1931. 212, 343— 
349).— Solubility data for N aB r, K B r, NhF, and  K F  
in  MeOH, E tO H , and B u O H  between 20' and 55° 
are given. The solubility of ouch decreases with 
increasing mol. w t. of the solvent. N aB r in  EtO H  
and  BuO H  shows a m ax. on the  so lubility-tom p. 
curve. N aB r, K B r, and K F  in MeOH, and  K F  in 
E tO H  have a negative tem p, coeff.

H. .1, E melOuk.
Io d in e . I I .  ,T. L a n z a  (Anal. Fis. Quitn., 1931, 

29, 470— 489).—The partition  of iodine between 
CS2 and H«0 and the influence of halides on the 
d istribution  have been examined. H . F . G i l l b e .

L a w s g o v e rn in g  th e  s e p a ra t io n  of t r a c e s  of 
su b s ta n c e s  e n te r in g  in to  th e  c o m p o s itio n  of 
m ix e d  c ry s ta ls .  It. M um bra  uek  (Z. physikal. 
Chem., 1931. 156, 113— 134).—The crystallisation of 
solutions of B a salts containing T h -ii or Th-X  iias 
been studied. On slow crystallisation of super- 
sa tu ra ted  solutions the  active substance is d istributed 
between the  solid solution and  the liquid phase in 
accordance w ith the law  of simple d istribu tion  (of. A., 
1927, 431), and is homogeneously dispersed in the 
m ixed crystal. On rapid crystallisation from super
sa tu ra ted  solution or crystallisation by- evaporation 
of th e  satu ra ted  solution, the  d istribution follows, 
however, a logarithm ic law (cf. A., 1925, ii, 381). 
The observations recorded by Chlopm (A., 1930, 27) 
seem to  have been com plicated by recrystaUisafcion 
effects. ' I i .  C u th ie l .

D isc o n tin u itie s  in  a d s o rp tio n  i s o th e rm s . A. F. 
B e n t o n  and  T. A. W h i t e  (3. Amer. Chem. Soc.. 1931, 
53, 3301— 3314 , cf. A., J93Q, 990: this vol., 902, 
1005).—D etails are given of resu lts outlined previously. 
The adsorption of K , a t  —183° by sintered Gu, and 
by N i, Cu, or F e  poisoned w ith  CO is less th an  th a t 
by th e  unpoisoned m etals, hu t the  isotherm s exhibit 
sim ilar discontinuities. H 2 is adsorbed on the  top  of 
the  CO as well as on th e  bare m etal. F e alone affords 
discontinuous adsorption a t  —78-5°; th e  o ther m etals 
afford the  “ chemical ” or “ activa ted  ” type. Differ- 
en tia l h e a ts  of adsorption between —195 ' a n d —483° 
are < 1 8 0 0  g.-cal. per mol. .Stepwise adsorption lias 
no relation to  cataly tically  active patches. The 
result* support the  theory  th a t  adsorption occurs in 
successive rows, th a t  neighbouring mols. evaporate
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from  th e  surface less read ily  th a n  iso la ted  m ols. and  
th a t  p h y sica lly  adsorbed  m ols. possess m o b ility  in  
th e  p lan e  of th e  surface. J .  G. A. G r if f it h s .

A c tiv a te d  a d s o rp tio n . W . E . Ga r n e r  (N ature, 
1931, 128, 583—584).—Theory and  experim ent 
support the  view th a t  in certain  transitional regions 
the  heat of adsorption increases w ith  a  rise in  tem p.

L. S. T h e o b a l d .
A c tiv a te d  a d s o rp tio n  of h y d ro g e n  b y  z in c  a n d  

c h ro m iu m  o x id e s . H. S. T a y l o r  (N ature, 1931, 
128, 636).—A t 0° and above, H 2 is slowly and  revers- 
ibly adsorbed on ZnO prepared by igniting ZnC20,, a t 
400°. All the  H 2 is recovered by  evacuation a t  450°. 
Tlie activation  energy is 14 kg.-cal. for the m ain 
surface covered, w ith  sm aller vals. for the  more active 
areas. The heat of adsorption (calc, by  D. V. S ick - 
m an) is 21 kg.-cal. per mol. Below 0°, another type 
of adsorption occurs which reaches equilibrium  alm ost 
instantaneously w ith no activation  energy. The heat 
of adsorption in this case is 1100 g.-cal. per mol. A t 
0°, th is  type of adsorption is negligible.

L. S. T h e o b a l d .
A d s o rp tio n  a n d  spec ific  re a c tio n s  a t  s u rfa c e s .

H . S. T ay lo r  (Z. physikal. Chem., Bodenstein F est
band, 1931, 475—480).—The activation  energy of 
adsorption processes is discussed in  relation to  the 
problem of sp. reactions a t  surfaces. The adsorption 
of H 2 on A120 3 is slow bu t m easurable a t  445°, and 
its  velocity increases seven-fold on raising the tem p, 
to 525°; the  activation  energy of the  process is thus 
about 27-5 kg.-cal. per mol. The adsorption is 
reversible and  no H 20  is formed. In  the  dehydration 
range (200—300°), therefore, dehydrogenation cannot 
occur, and  the  dehydration ac tiv ity  is probably due to 
a rap id  ac tivated  adsorption of H 20 . The velocity 
of adsorption of 0 2 on Ag between 0° and  1S4° has been 
determ ined; the activation  energy, calc, from  the 
results a t  0° and  56°, is 15 kg.-cal. per mol.

H . F . Gil l b e .
A d s o rp tio n  of h y d ro g e n  b y  a  z in c  o x id e -  

c h ro m iu m  o x id e  c a ta ly s t .  F . E . T. K in g m a n  
(Trans. F a rad ay  Soc., 1931, 27, 654— 661).—The ra te  
of adsorption of H„ by a ZnO-Cr30 3 ca ta ly st a t  — S0°, 
0°, and  100° first falls an d  then  rises again as the 
reduction of the  ca ta ly st progresses. I t  seems th a t 
the adsorption process involves a  v an  der W aals type 
of adsorption, a type  w ith  a  high heat of activation, 
b u t no t causing reduction, and adsorption on the O 
atom s of the surface, leading to reduction. The speed 
of the  last type  of adsorption is appreciable only a t  
100°, and  the  speed of the  second type  increases as 
the  tem p, rises. R . Cu t h il l .

E n e rg y  t r a n s f e r  a t  a d s o rb e d  m o le c u le s . K . F.
H er zfe ld  and M. G. -Me y e r  (Z. physikal. Chem., 
Bodenstein F estband , 1931, 669—678).—Theoretical. 
The transfer of energy when a mol. is adsorbed on a 
cryst. surface is discussed on the  assum ption th a t 
such in teraction m ay  be regarded as tak ing  place 
between two m ultipoles. In  general th e  adsorbed 
mol. will be excited only if more th an  1 energy 
quantum  is transferred  from th e  crystal.

H . F . G il l b e .
A d s o rp tio n  f ro m  m ix e d  so lv e n ts . I .  B enzo ic  

a c id . G. E. M u c h in , N . G. G u r s k i , and T. M.

P o lo n sk i (Ukrain. Chom. J . ,  1931, 6 , [Sci.], 135— 
145).—The adsorption by  C of BzOH from  E tO H - 
CgH b and E tO H -C H C l3 m ixtures is sm aller th an  from 
solutions in  th e  pure solvents. R . T r u sz k o w sk i.

A d s o rp tio n  of e le c tro ly te s  b y  c ry s ta ll in e  s u r 
fa c e s . I I I .  L. d e  BROUCKkRE (Bull. Acad. roy. 
Belg., 1931, [v], 16, 1263— 1274; cf. A., 1930, S50).— 
The adsorption of N aB r, K B r, N a l, Iv l, and  Cdl2 
b y  B aS 0 4 is a reversible phenom enon unaffected by 
capillary effects and  by adsorption of solvent. Anions 
and  cations are adsorbed in  equiv. quantities.

C. W . Gi b b y .
A d s o rp tio n  o n  la y e rs  of b a r iu m  flu o rid e  

s u b lim e d  in  v a c u u m , a n d  th e  s t r u c tu r e  of th e se  
la y e r s .  J .  H . d e  B o er  (Z. physikal. Chem., 1931, 
B , 14, 149— 165).—The adsorption of I  on B aF 2 
sublim ed in  vac. is represented by  the  same isotherm 
as is its  adsorption on CaF2 (A., 1929, 875; th is  vol., 
902), and  in bo th  cases the  m ax. quan tity  of I  
adsorbed depends on the am ount of sa lt sublimed, 
indicating th a t  the  la tte r has a lam ellar structure. 
The results also show th a t  the  fall in  polarity  of the I 
w ith increasing distance from the  salt surface is greater 
w ith B aF 2 th a n  w ith CaF2, and  th a t the  I  is more 
strongly polarised by the fo rm er; this is confirmed by 
a comparison of the absorption spectra of the I  on 
the two surfaces. I t  is suggested th a t  the  surfaces 
consist of F  ions, and th a t the I  atom s occupy more 
space on the  B aF 2 th a n  on CaF,, in conform ity w ith 
the greater distance between the F  ions in  the  former.

N. H . H a r t sh o r n e .
In flu en ce  of h y d ro g e n - io n  c o n c e n tra tio n  on 

th e  a d s o rp t io n  of w e a k  e le c tro ly te s  b y  p u re  
c h a rc o a l. I I .  H . J .  P h e l p s  (Proc. Roy. Soc., 1931, 
A, 133, 155— 161).—The qu an tity  of base adsorbed by 
charcoal prepared from  “ ashless ” lilter-papers is 
for N H 2Pi'a and N H 2Bua proportional to  the  concen
tra tio n  of the  non-ionised mols. a t  any given value of 
[H ‘], and  the  adsorption is uninfluenced by acid 
trea tm en t of the  charcoal. Some im purity  in the 
charcoal appears to  prevent a tta inm en t of true 
equilibrium  with solutions of E tC 0 2H , h u t after acid 
trea tm en t the  adsorption is proportional to  the  con
centration  of non-ionised mols. I t  is concluded th a t a 
sufficiently purified charcoal presents a  perfectly 
neutral surface to  aq. solutions of weak acids and 
bases and  adsorbs these only as non-ionised mols. -

L. L. B ir c u m sh a w .
A c tiv a te d  c h a rc o a l. I .  S. R o y c h o u d h u r y  (J. 

Ind ian  Chem. Soc., 1931, 8 , 433—467).—Animal (a), 
sugar (6), and  gelatin  (c) charcoals were purified by 
¡Miller’s m ethod (A., 1926, 898) and  then  activated 
under differing conditions of tem p., tim e of heating, 
and  presence of air, N 2, or C 0 2. The ex ten t of activ
ation, m easured by the  absorption of BzOH (loc. cii.), 
varies considerably; C 0 2 generally causes greatest 
ac tiv ity  and  (a) is th e  best absorbent. In  many 
cases, particularly  w ith  samples of (b), the  am ount of 
acid adsorbed per g. of charcoal does not fall with 
decrease in  the  end concen tra tion ; foreign substances 
are probably present on the surface. Samples of (b) 
frequently  show no adsorption when small amounts 
(0-125 g.) are used. F u rth e r purification of activated 
charcoals by  repeated washing w ith conductivity
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H 20  gives products having a - f  charge (in contact 
with H ,0 ) , even when the  original prep, has a  — 
charge; this shows th a t adsorbed ions arc responsible 
for the charge (cf. A., 1922, ii, 689). The order of 
adsorption of BzOH, AcOH, formic, propionic, 
butyric, and mono-, di-, and  tri-chloroacetic acids 
varies w ith different charcoals; dissim ilar curves are 
obtained w ith differing am ounts of the  same sample. 
The orders resemble th e  mixed series of D ubinin (A.,
1930, 1361) bu t they  also depend on the  mass of the  
absorbent. The am ount of BzOH adsorbed by  
various charcoals is decreased to  varying extents b y  
E tO H .

Negatively charged (a) adsorbs alkali b u t not a c id ; 
in contact w ith aq. KC1, acid is liberated. Samples 
of (b) adsorb acid bu t not alkali; alkali is liberated 
in contact w ith  KC1. The charges on (a), (b), (c), and 
active C (Merck) in  presence of electrolytes are studied. 
The cquiv. adsorption of th e  ions of HCi and  H 2S 0 4 
found by previous workers is confirmed, and  the 
theories of F rum kin  (A., 1926, 1091, et seq.) and 
Schilov (A., 1928, 581, et seq.) are criticised.

H . B u r t o n .
Changes in sorption capacity of zinc oxide 

through pulverisation. G. F . H uttig  and  M. 
Ivantor  (Z. anal. Chem., 1931, 8 6 , 95—98).—Finely- 
powdered ZnO adsorbs more Congo-red, Bordeaux- 
red 11, and  eosin th a n  th e  coarser m aterial, b u t the 
ratio of the adsorbent capacities of the tw o forms of 
ZnO is no t const. E . S. H e d g e s .

Adsorption of water and ethyl acetate vapours 
by silica gels. A. L. E l d e r  and  O. L. B r a n d e s  
(J. Physical Chem., 1931, 35, 3022—3024).—At 
relatively low p artia l pressures P a trick ’s commercial 
S i02 gel is more efficient th a n  Holm es’ chalky gel for 
adsorbing either H 20  or A cO Et from an  air stream  a t 
30°; a t  higher pressures the  chalky gel has the larger 
adsorption capacity. L. S. T h e o b a l d .

Alumina as an ionising adsorbent. W. D. 
Bancroft  and  J . W. A ck er m an  (J. Physical Chem.,
1931, 35, 2568—2580).—Adsorption experim ents con
firm the view (A., 1930, 28) th a t  th e  colour of A120 3-  
alizarin lakes is due to  adsorption of the  alizarate 
ion. These lakes coagulate and become lighter in 
colour when trea ted  w ith aq. H 20 2 owing to  the  
reaction between unadsorbed N a alizarate and  the 
acids present in  the H 20 2. H ydrous SnO adsorbs 
undissociated alizarin or N a alizarate giving an  orange 
or purple lake, respectively, bu t it  does not adsorb the 
alizarate ion. H ydrous ZnO adsorbs undissociated 
Na alizarate to  form a purple lake. In  the presence 
of silk or SiO,, rhodam ine is ionised and  adsorbed, 
producing strong fluorescence, bu t A120 3, ZnO, SnO, 
wool, and  cotton  show practically no fluorescence, 
indicating a  different type  of adsorption. H ydrous 
A120 3 forms a  violet lake w ith violuric acid, b u t 
adsorption is s lig h t; hydrous Sn oxide adsorbs the 
undissociated acid to  a  slight extent, bu t gives no 
colour, w hilst hydrous ZnO adsorbs neither the  acid 
nor its N a salt. '  L. S. T h e o b a l d .

Study of adsorption processes in dilute non- 
aqueous solutions by the aid of dielectric 
measurements. L. E b e r t  and E . W a ld s c h m id t  
(Z. physikal. Chem., Bodenstein Festband, 1931,

101— 11 2 ).—A general account is given of th e  applic
ations of the m ethod and  of the  experim ental pro
cedure. M easurements of the  adsorption equilibria 
in the system  GBH B-C -H 20  arc described. Equilibrium  
between m oist G and  d ry  CBH B is a tta ined  w ithin 
about 1 hr., whereas if d ry  C is im m ersed in  m oist 
CbH b th e  CbH b blocks tho active surface of the  
adsorbent and  equilibrium  is established only very 
slowly. The adsorption of E tO H  from C0H 0 by  C is 
given approx. by $ = 7 T 5 » i, where S  is the  quan tity  
adsorbed, expressed as a  percentage of the  in itia l 
concentration, and  m  is tho weight of the  adsorbent. 
For feebly adsorbed substances the const, diminishes 
and  th e  exponent of S  becomes < 1 . The behaviour 
of different C and  S i0 2 gel adsorbents a fte r heating a t 
various tem p, has been s tu d ie d ; w ith some specimens 
of C the  ac tiv ity  increases w ith riso in  the  tem p, of 
heating and  w ith others it  decreases; w ith S i0 2 gel the 
activ ity  appears always to  diminish. II . F . G il l b e .

Calculation of equilibrium concentrations in 
adsorption from liquids. W . R o g e r s , jun ., and 
M. D. S clar  (J. Physical Chem., 1931, 35, 2758— 
2762).—A m ethod is described by  which the  Frcund- 
lich isotherm al m ay he used to  calculate th e  equili
brium  concentration and  the  am ount of solute adsorbed 
when the initial concentration, vol. of solution, and 
w t. of adsorbent are known. Tho valid ity  of the 
m ethod is established by  comparison w ith d a ta  for 
which Freundlich’s isotherm al holds.

L. S. T h e o b a l d .
“ A nom alous” Kroeker curves. P. M e h l  

(Kolloid-Z., 1931, 56, 299—305).—The varia tion  of 
the  adsorption function xjm  w ith  m  (where x  is tho 
am ount adsorbed and m the  mass of adsorbent) has 
been studied  a t  const, in itia l concentration and 
const, vol. w ith AcOH and  picric acid in E tO H  and  
II20 , using blood charcoal and  “ carboraffin” as 
adsorbents. The form  of th is function (the K roeker 
curve) varies regularly as the  concentration and  x 
dim inish, the convexity  tow ards the  m  axis becoming 
flatter and  developing a  m arked m ax. in  the  region of 
sm all values of m. The so-called “ anom alies ”  of the  
K roeker curve are thu s shown to  be a  characteristic  
feature of adsoiption a t  low concentrations and  for 
sm all am ounts of adsorbent. An anom aly observed in 
the  adsorption of AcOH in E tO H  by C, the  am ount 
varying w ith  the  tim e during w hich th e  adsorbent 
is ag ita ted  w ith  the  solution, is traced to  the form ation 
of A eO Et under the  ca taly tic  influence of th e  C.

E. S. H e d g e s .
Combination of gases with potassium  per

manganate. F. D u r a u  (Z. physikal. Chem., 1931, 
156, 195— 209).— 0 2 and  N 2 are sim ply adsorbed, bu t 
only to  a very  sm all ex ten t, by powdered K M n04. 
W ith H 2, C 0 2,~C0, and  S 0 2 chem osorption takes place 
in addition  to  a  sm all adsorption which is no t sufficient 
to  cover the  surface w ith a unimol. layer. There is 
little  or no absorption. The adsorption of 0 2 and  N 2 
is n o t influenced by  previous trea tm en t w ith  one of 
the  o ther gases. A  com parison of th e  adsorption iso
therm s of C3H 8by NaCl (cf. A., 1928,1317) an d K M n 0 4 
shows th a t  w hilst the  form er is convex to  the  pressure 
axis, th e  la tte r  is concave. This strengthens the  
theory  (loc. cit.) th a t  adsorption by th e  van der W aals
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a ttra c tio n  is  due to  la t t ic e  d istu rb an ces. A m eth od  is  
described  for d eterm in ing  th e  sp. gr. o f a  pow der  
w ith ou t in terference b y  adsorbed  or chem osorbed  
gases. M. S. B u r r .

Combination of gases with decomposed 
potassium permanganate. F . D u r a u  (Z. physi
kal. Chem., 1931, 156, 210—224; cf. preceding ab 
strac t).—By heating KMnO.j under reduced pressure 
0 2 is given off and a  p roduct analogous to  adsorbent 
charcoal is obtained. Simple adsorption of A and  N 2 
takes place, bu t N 2 is no t adsorbed below a  pressure of 
1 mm. There is strong chem osorption of 0 2, C 0 2, and 
CO, b u t chem osorption of CH4, C2H 6, and  C3H 8 is sm all 
com pared w ith the adsorption. A dsorption of N 2 is 
only slightly a fleeted by  change in surface properties, 
b u t in  the  case of o ther gases the  effects of previous 
trea tm en t, e.g., w ith  another gas, are more m arked. 
A unimol. layer is probably  formed by adsorption. 
Chemosorption appears to  he due to  the form ation of 
more or less stable compounds which are slowly de
composed a t  high tem p, and  reduced pressure, hence 
tho slow continuous evolution of gas from the  glass or 
o ther walls of evacuated vessels. M. S. B u r r .

Anomalous first heats of adsorption. G. M.
S ch w ab  and  W. B r e n n e c k e  (Z. physikal. Chem., 
Bodenstein F estband, 1931, 907— 911).—M easure
m ents w ith H 2 and  He a t  low pressure dem onstrate 
th a t  system atic calorim etric errors m ay occur in the 
determ ination of heats of adsorption on activated  
m etals owing to  the  poor conductiv ity  of the  ad 
sorbent, and  th a t  fictitious m ax. m ay occur on the 
adsorp tion-adsorp tion  heat curves.

H . F . G il l b e .
Coherer method of determining heats of 

adsorption. S. L e n h e r  and G. H . Ca m e r o n  (J. 
Physical Chem., 1931. 35, 30S2—3085).—R epro
ducible vals. for the cohering voltages of W 
filam ents in H.,, 0 2, N 2, or in a  vac. could no t be ob
tained , and  hence the  coherer m ethod of determ ining 
heats of adsorption is regarded as un trustw orthy  
(cf. A., 1926, 239). P alm er’s assum ed m echanism  for 
the action of the coherer is criticised.

L. S. T h e o b a l d .
Kinetics of adsorption of vapours in an air 

stream. J .  K . S y r k in  and A. J .  K o n d r a sc iio v  
(Kolloid-Z., 1931, 56, 295— 299).—The velocity of 
adsorption of th e  vapours of CS2, pyridine, BirfOH, 
and  CMcoEt’OH from  an  a ir stream  by C between 10° 
and 100° m ay be expressed by the  form ula log A {(A  —c) 
=0-434K t, where A is the  equilibrium  concentration, 
c the  adsorbed am ount, t the  tim e, and K  a  const. 
The val. of K  varies w ith the te m p .; the  tem p, coeff. is
1-06— 1-32. The ra te  of adsorption is m uch slower 
th a n  is to  be expected from purely kinetic consider
ations. P robably, only those mols. are adsorbed 
which have th e ir polar groups favourably oriented 
with respect to  the  adsorbent a t  the m om ent of 
strik ing the surface; mols. n o t so oriented ac t as 
inhibitors. E . S. H e d g e s .

Effect of mercuric iodide and ammonium  
chloride on glass. C. E . M il l e r  (J . Physical 
Chem., 1931, 35, 2985— 2992).—A dsorption m easure
m ents w ith  PhMe vapour show th a t  fused pyrex glass 
is a ttacked  when heated (450°) in contact w ith H g l2

or N H 4C1; considerable adsorption on the surface then 
results. W ith  N H 4C1 the  etching becomes visible, and 
H g l2 leaves streaks of a  black compound. Soft glass 
reacts w ith  H g l2 on heating to give a  sol. iodide. The 
corrosive action is a ttrib u ted  to  the  existence of Na" 
in the glass, and renders it  unsuitable for use when the 
adsorption of polar compounds is studied.

L. S. T h e o b a l d .
Wetting and adsorption at the boundary of 

three phases. D. T a l m u d  (Z. physikal. Chem., 
1931, 156, 237—238).— If, a t  the  boundary  of three 
phases, a  fourth  immiscible substance is placed, the 
la tte r  spreads along the boundary  line. The lim iting 
condition is a  unimol. adsorption th read . This 
represents unidim ensional adsorption due to  linear 
tension in  the  region of separation of the three phases. 
P o in t tension a t  the  boundary  po in t of four phases is 
also conceivable. M. S. B u r r .

Method of m easuring surface tension. J .  H. 
Ga d d u m  (Proc. Roy. Soc., 1931, B, 109, 114— 125).— 
The drop-wt. m ethod has been modified by  measuring 
the vol. of drops by means of the  m icrom eter syringe. 
The procedure enables the  surface tension of a  liquid 
to  be m easured in abs. un its and is especially suitable 
for following the slow fall of “ sta tic  ” surface tension 
in  the  newly-formed surface of a hydrophilic colloidal 
solution. The apparen t viscous-elasticity of the  surface 
of saponin solutions is shown by changes occurring in 
the shape of the  drops. The rap id  changes are  due to 
concentration changes in the  surface, and  it is suggested 
th a t  the slow changes are due to  diffusion of saponin. 
Slow changes occurring in the  tension of certain plastic 
bodies {e.g., rubber and muscle) following a  stra in  may 
also be due to  the  diffusion of mols. into positions 
w here they  affect the tension. E. S. H e d g e s .

Thermodynamic study of surface tension.
VIII. Affinity and velocity of adsorption. R. 
D e f a y  (Bull. Acad. roy. Belg., 1931, [v], 16, 1249— 
1263; cf. A., 1930, 1247).—M athem atical. Surface 
tension is independent of curvature in the  absence of 
adsorption, both for a  drop of liquid in contact with 
a  m ixture of vapours, and  for the meniscus betweon 
two pure immiscible liquids. C. W . Gi b b y .

Interfacial tension and hydrogen-ion concen
tration. R . A. P e t e r s  (Proc. Roy. Soc., 1931, A, 
133, 140— 154).—The interfacial tension of Cf,H(! 
solutions of long-cliain carboxylic acids against 
“ buffered” aq. solutions begins to  fall a t  p a 5-5 and 
tends to  vanish a t  p a 9-3 approx. F or a  given Pa 
tho results are the  same for phosphate- and  glycine- 
buffered solutions and also for all the  acids investigated 
except decoic, which shows certain  abnorm alities with 
phosphate buffers. W ith hexadecvlam ine th e  in ter
facial tension rises over roughly the  same p n range. 
K a and K b for -C02H and *NH2 in the interface are 
calc, to  he 3-2x10-® and 1-0 x lO -7, respectively. E t 
pa lm ita te  shows a  fall sim ilar to  th a t  for tho acids, 
b u t hexadecyl alcohol shows no change. Some 
biological aspects of the  results are discussed.

L. L. B ir c u m sh a w .
Effect of light on the surface tension of Boys' 

soap solution. L. D. Ma h a j a n  (Indian J . P hysics, 
1931, 6 , 147— 154).—T he surface  ten sion  of a  soap  
so lu tion  decreases ra p id ly  if  it is ex p o sed  to  sun ligh t
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or is boiled. Solutions kep t in  the  dark  show little  
change in  surface tension. The fall in surface tension 
is not therefore an  adsorption phenomenon, h u t is due 
to  chemical changes which take  place in  the  solution 
under the influence of light or h ea t rays.

P . J .  W i l k i n s .
Effect of light on the surface tension of Boys' 

soap solution. P. L. D u  N o u y  (N ature, 1931, 128, 
674).— A criticism  (cf. preceding abstract).

L. S. T h e o b a l d .
Surface tension of molten glass at temper

atures near the m . p. W . B. P ie t e n p o l  and H. H. 
Scott (Physical Bov., 1930, [ii], 35, 296).—The 
surface tension of different glasses is approx. 250—350 
dynes per cm. and  varies only slightly w ith  tem p, up 
to approx. 200° above the softening point.

L. S. T h e o b a l d .
Formation of film s at liquid-liquid interfaces. 

J . A. S errallach  and G. J o n e s  (Ind. Eng. Chem., 
1931, 23, 1016—-1019).—Solid films form a t  the  in te r
face of oil and aq. solutions of emulsifying agents 
when the  tw o unagitatccl surfaces are kept in  contact 
for some weeks. The properties of the film are due 
more to  the  influence of tho oil th an  of the  emulsifier. 
Olive oil, castor oil, cod-liver oil, and  refined heavy 
m ineral oil were studied w ith eight diifcrent em ulsi
fying agents. Cod-liver oil is rem arkable for forming 
tough, thick, opaque films and  m ineral oil has the 
least tendency. The observations are useful as a 
means of determ ining suitable conditions for p re
paring stable emulsions. They suggest, also, th a t  in 
true emulsions the film of emulsifying agent m ay be 
thicker th a n  1 mol. E . S. H e d g e s .

Very thin film s and their physical properties.
H. E. D e v a u x  (J. Pliys. Radium , 1931, [vii], 2, 
237—272).—A sum m ary. A. J .  M e e .

Free electrical charges on droplets of insoluble 
liquids in water. R . D u  B ois and A. H . R o ber ts 
(J. Physical Chem., 1931, 35, 3070—3081).—The 
charges per sq. cm. measured by the null-point 
m ethod (A., 1930, 1366) on oleic ac id -H 20  or stearic 
acid-H 20  interfaces are of the sam e order of m agni
tude as" those found for cetylsulphonic acid (loc. cit. ) ; 
the fraction of the  surface covered by free charges is 
1/105. Drops of tetradecane or tetrahydronaphth- 
alene in H aO show practically  the  same charge as 
do the fa t ty  acids. The addition of KC1 to the H 20  
increases the charges, and conductivity  m easurem ents 
reveal adsorption on the drops. Drops of H 20  in the 
hydrocarbons are  unaffected by an  electric field. Cata- 
plioretic velocity m easurem ents w ith a horizontal 
electric field give vals. for the  charge densities which 
differ only slightly from those obtained by the  null- 
point m ethod. Charge densities increase rapidly 
with dim inution in the  radius of the drop.

L. S. T h e o b a l d .
Surface conductance at the cellulose-water 

interface. Iv. K a n a m a r u  (J. Cellulose Inst. Tokyo, 
1931, 7, 15—20).—A m ethod has been evolved for 
calculating the sp. conducting capacity  of the  
cellulose-H,,0 interface from  the d a ta  obtained in the 
measurement of ¡(-potential by the stream ing poten
tial m ethod (cf. th is  vol., 1232). A m athem atical 
analysis of th e  m ethod is given. The surface conduct

ance of a diaphragm  against H 20  is determ ined by 
the  sp. conducting capacity  F , of tho diaphragm , 
i.e., the  capacity  to conduct current along the solid- 
liquid interface, and by the sp. surface s of the 
d iaphragm . Electrodialysis, acid trea tm ent, mereer- 
isation, oxidation, and  other sim ilar modifications of 
cellulose cause an increase in Fs. Hydrolysis and 
esterification have the reverse effect. T . T. P o tts.

Surface phenomena on gels of thorium and 
ferric oxides. 0 . H a h n  and  G. G r a u e  (Z. physi
kal. Chem., Bodenstein F estband, 1931, 608— 619).— 
The sp. surface of Th(O H )4 gels, prepared either from 
the  sol or by precipitation by aq. N H 3 from  Th sa lt 
solutions, is abou t 30% , and  is independent of the 
conditions of its  form ation. W ith  Fe(O H )3 gels, on 
the contrary, the surface varies considerably w ith 
change of the  precipitation conditions. Tho dis- 
persion is greater in gels prepared a t  20° th a n  in those 
prepared a t  100°, and ageing is more rapid th a n  w ith 
T h(O H )4 sols and  takes place more slowly in tho more 
thorouglily purified gels; Cl' thus catalyses the ageing. 
D ry  Fo(O H )3 gels, when heated a t  280°, undergo 
considerable increase of particle size. Gels prepared 
from the sol arc much coarsor th a n  those obtained by 
precipitation. If  the sol is fresh, the gel ages bu t 
slowly, bu t tho ra te  of ageing increases w ith tho age 
of the original sol. Tho m easurem ents were m ade by 
the em anation m ethod, and no difference was dis
cernible between gels on which tho radio-Th was 
deposited after prep, and  those on w hich i t  was 
precipitated  sim ultaneously. H. F . G il l b e .

Electro-osm osis and interfacial electrokinetic 
potentials. H. M u r a o k a  and K . H ir u m a  (Res. 
Electro-Toch. Lab. Tokyo, 1930, No. 279, 18 pp.).— 
D eterm inations were m ade of the am ount of liquid 
transported  through diaphragm s of earthenw are or 
glass particles, and  vals. obtained for the  interfacial 
poten tia l of H elm holtz’ double layer.

Ch em ic a l  A b st r a c t s .
Molecular size of halides and of their complex 

compounds in indifferent solvents. I. H. U lic h  
(Z. physikal. Chem., Bodenstein Festband, 1931, 
423—431).—Cryoscopic and  cbullioscopic m easure
m ents w ith solutions of a varie ty  of A1 halides and 
complex halides in CGH 0 and CS2 show th a t  no 
dissociation occurs a t  high dilutions. A t higher 
concentrations typical dipole association takes p lace ; 
in tho case of A lBr3 the  association is a ttribu tab le  to  
the  tendency of A1 to a  co-ordination num ber of 4, 
and  results only in the  dipole-free A LBrK.

H . F . G il l b e .
Temperature of m axim um  refractivity of some 

aqueous solutions. N. G reg g -W il so n  and R. 
W rig ht  (J. Physical Chem., 1931, 35, 3011—3014).— 
The tem p, of max. refractivity  of 0-5 and  0-25Ar 
aq. solutions of the halides and n itra tes of H , Li, Na, 
K , and N H „ H 2SO,„ H C 0 2H, AcOH, E tC 0 2II  and of 
the  corresponding N a salts have been determ ined by a 
graphical m ethod which depends on the fact th a t  the 
tem p, coeff. of n decreases w ith a fall in tem p, to  zero 
a t  the  tem p, of max. refractivity. For aq. solutions 
th is  tem p, lies below the f. p., and for any given solute 
the  lowering of the tem p, of max. refractiv ity  increases 
with an increase in concentration. L. S. T h e o b a l d .
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Quantitative lim iting law for the viscosity 
of strong binary electrolytes. H . F a l k e n h a g e n  
(Physikal. Z., 1931, 32, 745—764; cf. A., 1929, 1389 ; 
1930, 155; th is  vol., 905).—The au th o r’s theory  is 
extended to  include an y  binary  electrolyte, and 
yields results in  good agreem ent w ith experim ent.

J . W . S m it h .
Apparatus for quantitative investigations of 

disperse system s with the photo-electric cell. 
N. N. A n d r e e v  (Kolloid-Z., 1931, 57, 39—42).—'The 
construction and use of tho apparatus are described.

E . S. H e d g e s .
Determination of the mean size of particle in 

disperse system s by means of the photo-electric 
cell. N. N. A n d r /sev (Kolloid-Z., 1931, 57, 42—
47).—The term  A 2 in  R ayleigh’s equation  can bo 
m easured by  the strength  of the  photo-electric current 
and leads to  the  determ ination of particle size. The 
lim iting particle size a t  which scattering  of light is 
replaced by reflexion can he determ ined by observing 
the scattered light during coagulation b y  electrolytes.

E . S. H e d g e s .
Molecules in a strong centrifugal field. T. 

S v e d b e r g  (J . Phys. R adium , 1931, £vii], 2, 227— 
236).—The influence of the  field on the mol. w t., speed 
of settling, and  mol. sym m etry has been examined. 
R esults are given for several proteins. N. M. B lt g h .

Depth and rigidity of sediment in flocculated 
clay suspensions. R . K . S c h o f i e l d  and  G. W. S. 
B l a i r  (Trans. F a rad ay  Soc., 1931, 27, 629—632; 
cf. B , 1929, 446).— If a suspension of clay which lias 
been treated  w ith acid to  replace m etal ions w ith  H ‘ 
is a lternately  allowed to  settle  for 16 hr. and  shaken 
up, the  vol. of sedim ent form ed continually diminishes. 
P a rtia l replacem ent of the exchangeable H ‘ by Ca" or 
B a" docs no t affect, the  vol. of sedim ent, even if the 
solution is m ade 1A7 in regard to  CaCl2 or BaCl2. A 
clay containing exchangeable N a ' or K ', however, 
passes into a th ixotropic gel of larger vol. when sus
pended in a solution of the  corresponding chloride of 
concentration exceeding abou t IN . The rigidity  of 
th e  sedim ent depends bo th  on the  exchangeable ions 
present and  on the  natu re  and  concentration of the 
added salt. R . C u t h i l l .

Osmometer for lyophilic colloids. R. 0.
H erzog  and H . M. S p u r l in  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 239—246).—The osmo
m eter described is especially suitable for the  study  of 
cellulose e s te rs ; a t  50° the m ax. osmotic pressure is 
a tta ined  w ithin 6 h r. ¡Measurements w ith 0-1— 30% 
solutions of cellulose benzyl ether in Me glycol acetate 
a t  18°, 35°, and  50° show th a t  in dil. solutions (up to 
about 1 %) the  osmotic pressure is a  linear function of 
th e  concentration, whereas a t  concentrations greater 
th an  about 5%  it  is proportional to  the  square of the 
concen tra tion ; extrapolation indicates a mol. w t. of
29,000. W ith  rise of tem p, the  osmotic pressure a t 
low concentrations increases, b u t the  pressure a t  high 
concentrations, i.e., in  tho swelling interval, falls. 
F resh ly  prepared solutions yield the same types of 
curves, b u t the  abs. osmotic pressure is lower.

H . F . Gil l b e .
Hydrocarbons as dispersion m edia : a review.

B. S. S o y e n k o ff  (J . Physical Chem., 1931,35,2993—

3009).— A review of tho prep, and the behaviour in 
an  electric field of sols dispersed in  hydrocarbons. 
I t  is shown th a t a  p.cl.< 5  kv. per cm. has, in general, 
no effect on such sols, and  th a t  electric charge is not 
an  im portan t s tab ility  factor. L. S. T h e o b a l d .

Molecular structure and solvation . W . H a ller  
(Kolloid-Z., 1931, 56, 257—267).—Theoretical. The 
different properties of lyophobic and lyophilic 
colloids are due to  differences in  solvation, which in 
tu rn  depend on the mol. s tructure  of the  colloidal 
substance. Lyophilic colloids generally consist of long, 
thread-like mols., which m ust no t be assumed to  be 
straight, h u t ra ther curved or rolled. These structural 
un its can bind I I 20  or o ther solvents bo th  by adsorp
tion and  by rendering the mols. of solvent inactive by 
steric influence. The p arts  played by  these two 
processes in swelling and in  viscosity are discussed.

E . S. H e d g e s .
Colloidal air. A. K r a u s e  and  K . K apit a ñ c z y k  

(Kolloid-Z., 1931, 57, 50—56).—W hen 1 vol. of dis
tilled H 20  is added to  9 vols. of 16— 17AT-NaOH the 
air dissolved in  the distilled w ater is “ salted-out ” in 
the form  of microscopic bubbles, which condense on 
ultramicroscopio particles of N a2C 03. By ultra- 
filtration of the N aO H  solution, all the  N a2C 0 3 can 
be removed and a  tru e  colloidal dispersion of air can 
then  bo o b ta in ed ; this rem ains stable for 1— 2 hr. at 
room tem p., h u t for longer intervals a t  lower temp. 
The stab ility  of the  sols is increased also by increasing 
the  concentration of NaOH, and  by the addition of 
glycerol, probably by reason of the  higher v iscosity ; 
soap has a  protective effect on the  sol. B y mixing 
glycerol w ith 18-35A7-NaOH polym erisation takes 
place, giving a  liquid of very high viscosity (1958 X 
H 20) in  which the a ir sol rem ains stable for 50 days. 
These sols show  the  Tyndall cone; th e  particles have 
a  weak Brownian m ovem ent and  appear to  be 
negatively charged. E . S. H e d g e s .

Radio-colloids. 0 . W e r n e r  (Z. physikal. Chem., 
1931,156, 89— 112).—No mol. groups can be detected 
in  T h-X  solutions by Ghamió’s photographic method 
(A., 1929, 620), bu t groups have been observed in 
Th-B  and  Th-C solutions, these disappearing on 
addition of HC1, NaCl, or m annitol. The groups are 
so large and  form ed in such dil. solution th a t it  is 
probable  th a t  they  consist of foreign particles which 
have adsorbed the  active m aterial, and  th a t  i t  is on 
such adsorption ra ther th a n  merely on the possibility 
of the  form ation of sparingly sol. substances, e.g., by 
hydro lysis, th a t  the  form ation of radio-colloids 
depends (cf. A., 1930, 130). This view is supported 
by th e  observation th a t  group form ation, as measured 
by  the  am ount of solute which can be removed by 
centifuging, is considerably reduced if th e  H 20  used 
for preparing the solution is first trea ted  so as to 
remove suspended im purities. B y addition of electro
ly tes  the  electric s ta te  of the  carrier substance m ay be 
varied, owing to  preferential adsorption effects, and 
th e  adsorption of the  active substance influenced 
correspondingly. The adsorption of Th-B is affected 
quite differently from  th a t  of Th-C, for whereas 
Th-B  is present in  solution as cations, Th-C is mainly 
in  th e  form  of anions. A t high electrolyte concen
tra tions tho  small solubility of the adsórbate may
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commence to  influence the  colloid form ation, w hilst in 
weakly alkaline solutions of Th-C th e  presence of 
undissociatcd Bi(OH )3 m ay have some effect.

I t . C d t h il l .
Role of dielectric constants, polarisation, and 

dipole m om ent in colloid system s. VIII. Di
electric and related data in polymeric series of 
high-molecular substances. W . G a l l a y  (Kol- 
loid-Z., 1931, 5 7 , 1—7).—The mol. w t., d, n, and  d i
electric const, of some poly-indenes and  -styrenes have 
been m easured and the dielectric and  refraction 
polarisation and dipole m om ent calc. In  both series 
the dielectric polarisation has a max. and  tho re
fraction polarisation a min. in  tho region of high 
colloidal dispersion, w hilst the dipole m om ent increases 
w ith increasing size of the  mol. E . S. H e d g e s .

M agnetism of colloidal gold. V. I . V a id - 
y a n a t i ia n  and  B. S in g h  (N ature, 1931, 1 2 8 , 302—■ 
303; cf. A., 1930, 673).—The sp. susceptibility  of a 
Zsigmondy Au sol was 0-0804 x  10*° as against 0-15 x 
10'® for massive Au. The decrease m ay be due to  the  
presence of am orphous m aterial or to  th e  difference 
of the cryst. s tructure  in  a small am ount of the  sol.

L . S. T h e o b a l d .
Electrolyte coagulation of colloids. X. Poten- 

tiometric titration of the coagulation process of 
aluminium hydroxide sols. P. S. V a s sil ie v  and
A. J . R a b in o v it s c h  (Kolloid-Z., 1931, 5 6 , 305— 317). 
—The potcntiom etric titra tio n  of AI(OH)3 sols w ith  
different electrolytes shows th a t  coagulation is p re 
ceded by a displacem ent of Cl ions from the  surface of 
the  colloid particles in to  the  interm icellar liquid. 
This displacem ent takes place th rough exchange 
adsorption, and  there  is a close relation between the  
valency of the  added anions, th e  concentration 
required for coagulation, and  the am ount of liberated 
Cl'. A fter coagulation has set in the  ac tiv ity  of the  
Cl' generally falls. As coagulation proceeds the 
¡(-potential of the  particles of Al(OH )3 decreases. The 
colloidal micelle is represented by  the  form ula 
[mAl(OH)3,?iAlCl3,pAl]3r ++3pC l-. E . S. H e d g e s .

Interaction of salts with inorganic compounds, 
and especially with hydrophilic colloids. K . H. 
M e y e r  and  M . D u n k e l (Z . physikal Chem., Bodenstein 
Festband, 1931, 553—573).—The alkali halides are 
classified as aquo-acids and aquo-bases, the form er 
being characterised by  a large, slightly hydrated  
anion and a  small, strongly hydrated  cation. The 
two classes m ay he recognised by  th e ir  mode of in te r
action w ith  hydrophilic org. compounds and by  the ir 
solubility relationships in  different types of org. 
so lvents; thus L il, a typical aquo-acid, is soluble in 
pyridine, whereas CsF, a typical aquo-base, is insol. 
in pyridine, bu t is very sol. in PhO H . Sim ilar 
relationships are exhibited by th e  relative influences 
of the  halides on the  solubility of acid and basic org. 
compounds in  H aO ; tho apparen tly  anomalous effects 
observed in certa in  cases are due to  complex form ation, 
a view which is supported, e.g., by the  partitio n  of 
L il between B uO H  and  H 20 . H. F . G i l l b e .

P re p a r a t io n  of c h ro m ic  h y d ro x id e  g e ls . F . 
H ein and  H . B ar  (Kolloid-Z., 1931, 57 , 47—49).— 
Compounds of th e  ty p e  CrX 2-OR,3NH3 (where X  is a 
halogen and R  an  alkyl radical) are  precipitated when

N H 3 is added to  a  solution of CrX f in  R 20 ; they  
dissolve in  H 20  w ith  hydrolysis and  a t  sufficient 
concentrations a gel of Cr(OH )3 is formed. The gels 
arc fairly  stable and  undergo syncresis.

E . S. H e d g e s .
Water relationships in colloids. I. Vapour- 

pressure measurements on elastic gels. D. R. 
B riggs (J. Physical Chem., 1931, 35, 2914—2929).— 
The isotenoscope m ethod provides a  ra p id  m eans 
for determ ining the re la tive  v. p . or ac tiv ity  coeff. of 
H 20  in colloids. W ith in  certain  lim its, i t  is accurate  
to  1 % and is preferable to  the  f. p. or th e  H 2S 0 4 
equilibrium  m ethod. V.-p. d a ta  for isoelectric casein 
and  N a and Ca caseinates support th e  view th a t  the  
change in  I l 20 -binding capacity  (and swelling 
capacity) of a p ro tein  is th e  sum of th e  H 20-bindiug 
capacities of the  isoelectric protein  and  of th e  ionised, 
atom s bound to  the  protein  when sa lts are  formed. 
The N a and Ca caseinates are practically  100% and  
20%  ionised respectively. L. S. T h e o b a l d .

Course of cooling curves of gelating system s.
E. L. L e d e r e r  (Kolloid-Z., 1931, 57, 16—22).— 
Theoretical. The evolution of hea t on gelation is 
of the order of m agnitude of the  hea t of solvation for 
bo th  hydrosols and  alcosols of soap. The tem p, a t 
which gelation begins is independent of tho solvent. 
The therm al conductivities of soap gels and sols have 
been calc, from published d a t a ; the  gel has in  each 
case a val. of 60—80% of th a t of the sol.

E . S. H e d g e s .
Gelatin in  water-alcohol m ixtures. H. S i e - 

b o u r g  (J. Physical Chem., 1931, 35, 3015—3021).— 
The viscosity of s tan d ard  gelatin  solutions diluted 
w ith  H .,0 -E tO H  m ixtures lias been measured, and  
tho relative vol. of the disperse phase calc, by means 
of E instein ’s form ula. F o r isoelectric gelatin the vol. 
appears to  be a linear function of the  composition of 
tho solvent and for strongly acid or basic gelatin  i t  
shows a m ax. in  th e  highly alcoholic solutions. The 
results agree w ith  Loeb’s curves for swelling effects.

L. S. TnEO BALD.
Gum arabic. I. Viscosity and adsorption 

m easurements. G. L. R id d e l l  and  C. W. D a v ie s  
(J. Physical Chem., 1931, 35, 2722—2731).—The 
viscosity of dil. aq. solutions of commercial gum arabic 
is practically  unaffected by ageing trea tm en ts or by 
heating on a w atcr-bath  for 4 hr., and is insensitive to  
small changes in  p n. A dsorption of gum arabic, 
determ ined by changes in  viscosity, by  Zn, Al, litho 
graphic stone, and  bone charcoal increases rap id ly  
a t  first w ith an  increase in  concentration and then 
falls more gradually  to  a const, value. This anom alous 
type  of adsorption appears to  be due to  a  change in the  
mol. condition of gum arabic. L. S. T h e o b a l d .

Viscosity of fibroin sol. I. Viscosity of 
fibroin dispersed in Loewe’s reagent. M. I I ir a - 
sa w a  and  K . K ita za w a  (Bull. Sericult., Jap an , 1931, 
4 , 12— 13).—7] increases w ith  th e  am ount of fibroin 
in  th e  reagent, and decreases w ith tim e.

H . D a v so n .
Measurements of structure-viscosity of cellu

lose derivatives in organic solvents and tbe in
fluence of additions on their viscosity. III.
Y. N isiz a w a  (Kolloid-Z., 1931, 56, 317— 324; cf.
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th is vol., 1124).—Addition of H 20  to  solutions of 
celullose acetate  in  COMe2 or CH2Ph-O H  raises the  
viscosity, enlarges the  region of structure-viscosity, 
and  leads to  coagulation. L ight petroleum  causes 
the  system s to  gelate, and the  gel shows m arked 
syneresis. The syncretic liquid also shows structure- 
viscosity and  does no t consist of th e  pure dispersion 
medium. AcOH produces a lowering of viscosity. 
Cam phor and  P h 3P 0 4 cause a lowering of relative 
viscosity, bu t enlarge the  region of structure-viscosity. 
Cellulose aceta te  dissolves in  a m ixture of CHC13 and 
E tO H , although no t in e ither of the  single com
ponen ts; in th is system , structure-viscosity  varies 
g reatly  w ith  the  composition of the solvent.

E . S. H e d g e s .
Swelling. I. Regularities in the taking up 

of acid dyes by cotton. A. L otterm o ser  and A. 
Csa l l n e r  (Kolloid-Z., 1931, 56, 324—334);—The 
adsorption  of naphthol-yellow  and crystal-poneeau 
by cotton is negative and the  desorption positive, bu t 
the  discrepancy can be explained quan tita tive ly  by 
tho swelling of the  adsorbent. The adsorption of 
Congo-red is only p a rtly  reversible. In  presence of 
electrolytes the am ount of dye taken  up increases, 
the  effect produced by salts being in tho order 
N aC l> N a 2S 0 4> N a  citra te . E . S. H e d g e s .

Electrokinetic potential on cellulose . K . K a n a - 
m a r u  (J. Cellulose In s t. Tokyo, 1931, 7, 3— 13).— The 
¡(-potentials of pure and  modified celluloses and cellu
lose esters have been m easured against H .,0 and 
against solutions of electrolytes, the  stream ing- 
poten tia l m ethod being employed. Acid hydrolysis 
causes an  in itia l increase in ¡(-potential followed by a 
fall, oxidation producing a  regular decrease w ith 
increasing Cu no. The po ten tia l is increased on 
estérification. On m ercérisation, the  poten tia l de
creases w ith  increasing concentration of mercerising 
solution, approaching a lim it a t  17 vol.-%  NaOH. 
The ¡(-potential of pulps decreases as hydration  ability  
or degree of beating increases, is lower for acid- 
trea ted  th an  for alkaline-treated  pulps, and  is higher 
for bleached th a n  for unbleached pulps. The effect 
of lignin is problem atical. T . T. P o tts.

Thixotropy as a means of structure research 
on colloids. E . H a u s e r  (Proc. Chem. Eng. Group, 
1930, 12, 137— 141).

Thixotropy of bentonite suspensions. H.
F r e u n d l ic h , 0 . S ch m idt , and G. L in d a u  (Z. physikal. 
Chem., Bodenstein Festband, 1931, 333—340).— 
Electrodialysed suspensions of bentonite are rendered 
m arkedly thixotropic by addition of IvCl and, es
pecially, of KOH. The effect is closely related  to 
the  base exchange which occurs between H  of the 
suspensoid and  the K  of the electrolyte. W ith  K O H  
the  end-point of tho exchange reaction coincides 
w ith the m ax. th ixotropy, bu t w ith KC1 an equilibrium  
is set up, and the considerable quan tity  of KC1 which 
is always present explains the relatively small tendency 
to  gel form ation ; the  dependence of the la tte r process 
on tim e is due to  the slow establishm ent of the equili
brium . The swelling of bentonite in  K O H  and KC1 
solutions a tta in s a  m ax. a t  the sam e concentrations 
as those a t  which the  th ixotropic effect is a m ax. A 
parallel effect w ith  the sedim entation vol. indicates

th a t  the swelling of the particles, and  not the ir chaigu, 
is the  determ ining factor in th e  sedim entation process.

H . E . Gil l b e .
Migration studies with ferric oxide sols. I. 

Positive sols. F . H azel and G. H . A y r e s  (J. 
Physical Chem., 1931, 35, 2930—2942).—The effects 
of [H 'j and of the  addition  of electrolytes on the 
m igration velocity of positive F e20 3 sols. (0-006 g. 
Fe per litre) have been investigated by an ultra- 
microscopic m ethod (A., 1928, 1323). Migration 
velocity falls w ith  a rise in p u, th e  isoelectric point 
lying a t pu 8-6 approx. For K 2C 03, C aS04, K 2C r0 4, 
K 2Cr20 „  and K H 2P 0 4 th e  velocity-log. concentration 
curves are linear. The discharging action of Fe(CN)G"" 
is the  most pronounced, w hilst th a t  of Cl' is the  least. 
Bi- and ter-valen t ions occupy interm ediate positions. 
For a sol of p n 7-3, Cl' has no effect on m igration 
velocity. I t  is unnecessary to  deprive the  particles 
completely of th e ir charge in order to  produce floccul
ation (A., 1915, ii, 138). L . S. T h e o b a l d .

Cataphoresis of suspended particles. I. 
Equation of cataphoresis. D. C. H e n r y . II. 
New experimental method and a confirmation 
of Sm oluchowski’s equation. C. G. S u m n e r  and
D. C. H e n r y  (Proc. R oy. Soc., 1931, A, 133, 106— 
129, 130— 140).—I. Smoluchowski’s equation U =  
cDXX 1?; (where U  is th e  velocity, X  the  field strength, 
¡( tho potential difference across the  double layer, D 
the  dielectric const., t\ the  viscosity of the  medium, 
and  c = l/4 ~ )  has been criticised on the  ground that 
c varies w ith  the  shape of the particle. This con
clusion is unsupported by m ost of the experimental 
evidence, and the  theoretical relations have been 
re-exam ined w ithout assuming th a t  the  applied 
potential gradient is everywhere parallel to  the x 
axis and  is undisturbed by the presence of th e  particle 
(which is the  case only when the  conductiv ity  of the 
particle is the same as th a t  of th e  medium). The 
results indicate th a t, subject to  Smoluchowski’s 
theoretical restrictions, his equation holds for spheres 
and  cylinders (in both  the axial and  transverse 
positions), also for the  electro-osmotic velocity a t a 
plane surface or in a cylindrical channel of any cross- 
section. W hen the  size of th e  particles is not large 
com pared w ith the  thickness of the double layer, 
U  tends to  a value DXZ,/O-r, for very small particles. 
The dimension range includes m ost colloidal solutions.

II . By a modification of th e  experim ental method 
of B illitcr (Ann. Physik, 1903,11, 902) Smoluchowski’s 
equation has been confirmed for the  cataphoresis of 
cylindrical fibres. L. L . B ir c u m sh a w .

Energy exchange in gas m ixtures. G. K o r n - 
f e l d  an d  K . H il f e r d in g  (Z. physikal. Chem., 
B odenstein Festband, 1931, 792—800).—Measure
m ents of the heat conductivities of a varie ty  of binary 
gas m ixtures have been m ade w ith  the  object of 
ascertaining w hether the inhibition of energy exchange 
required by th e  theory  of Rice and  Ramsperger 
actually  occurs. The results suggest th a t such 
inhibition takes place only when H 2 is one of the 
components. H . F . G il l b e .

Equilibrium between chlorine, nitric oxide, 
and nitrosyl chloride. J .  K . D ix o n  (Z. physikal. 
Chem., Bodenstein F estband, 1931, 679—686).—The
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reaction has been studied between 196° and 465°. 
The equilibrium const, (atm .) is given by log10 K p=  
- 3 8 6 0 /T + 3-348 log10 T -0-0024577’ -  1-8275. The 
heat effect (25°) is 18,600±100 g.-cal., the  free 
energy change 8600±200 g.-cal., and the entropy 
change 33-6^1-0 g.-cal. per degree.

H . F . Gellbe .
Calculations on water-gas equilibrium. 

Choice of suitable molecular-heat equations. 
Heat of reaction and free energy as a function of 
temperature. W . M. D. B r y a n t  (Ind. Eng. Chem., 
1931, 23, 1019— 1024).—Available therm al and
equilibrium d a ta  for the water-gas reaction are 
discussed. The heat of reaction for C 0 2-)-H2=  
C0-(-H 20  (all gases) is calc, to  be 9751 g.-cal. Com
bined w ith m ol.-heat equations from various sources, 
the val. gives expressions for the  varia tion  of heat 
of reaction w ith tem p. The sp.-heat equations of 
Lewis and  R andall and  of E astm an  give sim ilar 
results, b u t Parting ton  and  Shilling’s equations do 
not agree w ith these results. Expressions are derived 
for the free-energy change, its  tem p, coeff., and for 
the corresponding reaction isochores. The m ol.-heat 
equations of Lewis and Randall, of Eucken, and  of 
Eastm an, bu t not those of P arting ton  and Shilling, 
reproduce satisfactorily th e  experim ental equilibrium  
consts. in the water-gas reaction. For the  free- 
energy change num erical results between 0828 and 
6750 g.-cal. are obtained, depending on the  sp. heats 
used. E . S. H e d g e s .

Thermo dynamic calculation of the affinities 
of some technically important gas reactions.
H. S c h e ib e l  (Monatsh., 1931, 58, 183—208).— 
Theoretical. Short general m ethods are developed 
for calculating the  equilibrium  consts. of gas reactions 
according to  (1 ) classical therm odynam ics, and (2) 
the N ernst heat theorem , using (a) conventional 
and (6) “ tru e  ” chemical consts. The formula} 
derived are tested  for the  com bustion of C to  C 0 2 
and to  CO, the water-gas reaction, Deacon’s Cl2 
process, and the form ation of N H 3 from N 2 and H 2. 
Method (1 ) gives the  best agreem ent w ith experim ent, 
probably because it  uses empirical consts. Simplified 
formulae for m ethods (2a) and (25) give as good results 
as the full formulas. M ethod (25) will probably be 
most accurate when the  variation of c w ith tem p, 
is fully understood. R . S. Ca iin .

General theory of solutions of strong electro
lytes. T. S. W h e e l e r  (Physikal. Z., 1931, 32, 674—  
680).—The electrical dilution work of a dil. solution 
of a strong electrolyte, th e  ions of which are governed 
by a special law of force, a modification of the Coulomb 
law, can bo expressed in  the  form of a series each 
member of which represents a sta tic  potential energy 
raised to  a power given by the ratio of the potential 
energy to  the kinetic. The Clausius virial equation 
can be derived from the expression. The general 
form of therm odynam ic functions which can be 
derived from the  equation  is shown. Several of the 
special expressions relating to  the theory  of strong 
electrolytes can be derived. A. J .  Meb.

A p p a re n t d is so c ia tio n  c o n s ta n ts  of c a rb o n  
dioxide in  s e a -w a te r  of d iffe re n t s a l t  c o n te n ts .
K.. B uch , H . W a t t e n b e r g , and  H . W . H a r v e y

(Nature, 1931, 128, 411— 412, and N aturw iss., 1931, 
19, 773).—The apparent dissociation const, of H 2C 03 
in sea-w ater has been m easured. The varia tion  of 
K ! w ith neutral sa lt content can be represented by 
—log 7 ^ = 6 -5 1 8 —0-5880* a t 18°, where G is the  
norm ality  of all the  cations present.

L. S. T h e o b a l d .
Apparent dissociation constants of methionine 

and tsoserine. O. H. E m e r so n , P. L. K ir k ,  and 
C. L. A. S c h m id t (J. Biol. Chem., 1931, 92, 449— 452). 
—F or methionine (cf. A., 1930, 1026), Z „ '= 6 -1 7 x  
10*10, /L /= l-9 1  x  10~12 ; for tsoserine K „ '= 5-37 X 10~10, 
IL /=6-03 X 10~12. Their isoelectric points are a t 
'Pu 5-74 and 6-02, respectively. A. C o h en .

Apparent dissociation constants of hydroxy- 
valine. E. J . C z a r n e t z k y  and C. L. A. S c h m id t  
(J. Biol. Chem., 1931, 92, 453—454).—The consts. 
recorded are 7if/= l-9 7  x  10~10 and 7L/=4-05 X 10-12 ; 
the  isoelectric point is a t  jhi 6-15. A. C o h en .

Relative hydration of sulphuric acid and 
alkali sulphates and its relation to catalytic 
activity. J . B. S e n d e r e n s  (Bull. Soc. chim ., 1931, 
[iv], 49, 1138— 1147).—The absorption of H 20  from 
air, under comparable conditions, by H 2S 0 4, N aH S 0 4, 
K H S 0 4, N a2S 0 4, and K 2S 0 4 decreases in th e  order 
given. The cataly tic  ac tiv ity  of the three first nam ed 
in dehydration reactions runs parallel w ith their 
av id ity  for H 20 , and is a ttrib u ted  to  the  form ation of 
tem porary  hydrates. C. W. D a v ie s .

Physico-chemical studies of complex form
ation involving weak acids. I. Hydrolysis of 
complex cyanides. H . T. S. B r it to n  and E. N. 
D o dd  (J.C.S., 1931, 2332— 2336).—B y m easuring the 
free HCN present in dil. aq. solutions of KAg(CN)2, 
K 4Fe(CN)6, K 2Ni(CN)4, K 2Zn(CN)4, and  K 2Cd(CN)4 ft 
is found th a t  the  first three are stable, bu t th a t  the 
last two are p a rtly  decomposed. K 3Fc(CN )0 and 
K 3Co(CN)6, although stable in H ,0 , are m arkedly
hydrolysed in  KCN solutions. C. W. D a v ie s .

Electro-neutral dissociation of onium salts in 
the solution phase. G. S c h w a r z e n b a c h  (Holv. 
Chim. A cta, 1931, 14, 1071— 1080).—The decomp, of 
onium salts in certain  solvents to  give free acid and 
free base is usually due to  hydrotysis in H 20  and to  a 
change in the  ac tiv ity  coeffs. of the  ions in org. sol
vents. The la tte r change has been studied colorimetric- 
ally in solutions of the  N H 4 sa lt of m -nitrophenol, 
phenol-red, and  bromocresol-purple in  E tO H  on 
addition  of known am ounts of LiCl to  regulate the 
ac tiv ity  coeffs. Brucino salts of p-nitrophenol, bromo
cresol-purple, and bromophenol-blue were sim ilarly 
investigated  in CHC13 solution w ith  the addition  of 
NPhM e3Cl. The results are shown in tables and 
curves. F . L. U s h e r .

Aluminium phosphates. I. Formation of 
complexes in acid solutions. N. B je r r u m  and
C. R . D ahm  (Z. physikal. Chem., B odensteinFestband, 
1931, 627— 637).—C onductivity m easurem ents and 
electrom etric [H ‘] determ inations have been made w ith 
solutions containing A1C13 and H 3P 0 4 or N aH 2P 0 4, 
and  the  approx. complex and acid dissociation 
consts. of the  phosphato-alumino-complexes have been
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calc. I t  is im probable th a t  only one complex is 
present in any  given solution. H . F . G il l b e .

Problems of organic chemistry. III. Equili
brium in the system  acetic acid-acetic anhydride- 
water. W . Mu iil h a u s s e r  and  M. T r a u t z  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 319— 
328).—The equilibrium  A c 0 H ^ ^ A c 20 + H 20  has 
been studied from both  sides, a t  tem p, between 400° 
and 640°, in presence of catalysts consisting of a 
m ixture of Ca,P20 -  and  A14(P20 7)3 or of the  same 
m ixture containing 10% of free H 3P 0 4. The percent
age decomp, of the  acid a t 300°, 680°, 720° is 1-64, 87, 
and  92, respectively. The calc, heat effect of the re
action, viz., about 42 kg.-cal., is practically  const, a t 
400— 520°, b u t a t  higher tem p, sm aller vals. are ob
ta ined  owing to  the  occurrence of side reactions.

H. F . GlLLBE;
Determination of tautomeric equilibria in 

various solvents by absorption measurements. 
Two forms of s-2-triquinolylmethane. G. 
S c h e ib e  and  G. K il ia n  (Z. physikal. Chem., Boden
stein Festband , 1931, 468—474).—F or th e  determ in
a tion  by extinction coeff. m easurem ents of the 
concentration in different solvents of one form of a 
tautom eric substance it  is necessary to  establish both 
the  m agnitude and  the  ex ten t of displacem ent of the  
absorption band in each solvent. M easurements w ith 
C6H 6 solutions of s-2-triquinolylm ethane show th a t 
the  velocity coeff. of the  tautom eric change is
9-6 X KP3 a t  18° and  3-S X K H  a t 40-6°. The position 
of the absorption m ax. varies w ith th e  equilibrium 
const, in  a  regular m anner for the  alcohols, bu t there 
is no regularity  in the case of unrelated solvents. In  
C6H 6 solution the transform ation in to  the  red form is 
endotherm ic, b u t in alcoholic solution i t  is exothermic.

II. F . G il l b e .
Dissociation of acid-base indicators in ethyl 

alcohol with a discussion of the m edium effect 
on the indicator properties. I . M. K o lth off 
(J . Physical Chem., 1931, 35, 2732— 2748).—From  the 
work of previous investigators i t  is calc, th a t  H 20  is 
approx. 400 tim es as strong a base as is E tO H . The 
dissociation consts. of various indicators in  pure E tO H  
have been determ ined using alcoholic buffer solutions. 
The effect of traces of H ,0  on the  colour of indicators 
in  alcoholic solutions of various types of acid-base 
system s is discussed. The colour of pentam ethoxy- 
triphenylcarbinol changes tow ards the  alkaline side 
when traces of H 20  are added, and  this exceptional 
behaviour is a ttrib u ted  to  the 0-base character of the 
indicator. The effect of E tO H  on the  colour of an 
indicator in aq. solutions of various acid-base system s 
is discussed. The colour of an  indicator acid in an  aq. 
buffer solution of an  uncharged acid and its sa lt is 
scarcely affected by  E tO H , bu t the  colour of an  indic
a to r base changes strongly to  the alkaline side. The 
titra tio n  of weak, uncharged acids or bases in E tO H  
has no advantages over titra tio n  in aq. solution. 
O ther titra tio n s in E tO H  are discussed.

L . S. T h e o b a l d .
Acid-base reactions in pyridine solution. 

L . E. K r o h n  and V. K . L aM e r  (J. Amer. Chem. Soc., 
1931, 53, 3563—3565).—The colorim etrically de
term ined changes of apparen t “ p n ”  -of pyridine

w ith variation of concentration of added N H E t2 or 
CCI3-CO,H between 10'5J /  and 1-0.1/ are independ
ent of the  indicators used. The rap id  decrease of 
apparont “ p n ” 011 addition of pyrid ine to  aq. 
0 - lJ /-N H E t2 suggests th a t  pyridine has some acidic 
properties. Acids and  bases of different strengths are 
not so sharply  differentiated in pyridine as in  aq. 
solution. The change of apparen t “ pn  ” of an  acid 
or base as the  solvent is progressively changed from 
H ,0  to  pyridine is irregular w ith mol. fractions of 
pyridine <0-2 . J .  G. A. Gr if f it h s .

Activity coefficient of hydrochloric acid in 
aluminium chloride solutions. II. S. H a r k e d  
and  C. M. Mason (J. Amcr. Chem. Soc., 1931, 53, 
3377—3380).—The o.m.f. of the  cell iy H C ^ m j),
0-0—0-45il/-AlCl3|AgCl|Ag has been determ ined at 
25°. The ac tiv ity  coeffs. of HC1 in A1C13 and  alkali 
chloride solutions v a ry  sim ilarly w ith the ionic 
stren g th . A t const, ionic strength  of 1 g, log y  =  I -8495 
4-0-0605TO., where to ,= 0 -0 5 —TOUf.

J . G. A. Gr if f it h s .
Effect of neutral electrolytes on the activity 

of water towards calcium carbonate. J . E. 
Orlov  (Z. anorg. Chem., 1931, 200, 87— 104; cf. A., 
1930, 1130).—The expression previously given for 
th e  ac tiv ity  of H 20  in presence of H ’ and  H C 03' ions 
holds also when neu tral electrolytes are present in  the 
solution. The coeffs. change in  conc. electrolyte 
solutions, b u t a  simple expression can be derived 
which holds for any  added electrolyte. A reply is 
m ade to  criticism s of the form er paper (cf. th is vol., 
707). 0 . J .  W a l k e r .

Thermodynamic properties of fused salt solu
tions. TV. Potassium  bromide in silver brom
ide. E . J . S alstrom  (J. Amer. Chem. Soc., 1931, 
53, 3385—3389; cf. th is  vol., 309).— D ensity data 
arc given. From  the  e.m .f. of Ag(s) 10-35— 1-0 mol. 
fraction A gB r(l)+K B r(l) | B r2(g), graphite, between 
465° and  620° the  free energies of form ation and of 
dilution, heats of form ation, entropy changes, 
activities, and  ac tiv ity  coeffs. of AgBr a t  500°, 550°, 
and  600° have been com puted. The ac tiv ity  exhibits 
a large negative deviation from  R ao u lt’s law.

J . G. A. G r if f it h s .
Proton and electron activity in any solvent.

G. S ch w ar zenba cii (Hclv. Chim. Acta, 1931, 14, 
1069— 1071).—F u rth e r discussion of a po in t raised 
in  an  earlier paper (A., 1930, 1526). F . L. U s h e r .

Equilibria existing in gas-w ater systems 
forming electrolytes. 0 . M. Mo r g a n  and  0 . 
Ma a ss  (Canad. J .  Res., 1931, 5, 162— 199).—Tho v. p. 
and  conductivities of aq. solutions of S 0 2, C 0 2, and 
N H 3 have been determ ined a t  0—25° a t  concentrations 
up to  those corresponding w ith a v. p. of 1 a tm . NH3 
in aq. solution is alm ost entirely  com bined w ith H 20. 
SO, is only p a rtly  combined, and  tho am ount not 
combined increases rapidly  as the  tem p, rise s ; approx. 
values of the  true  dissociation const, have been calc. 
CO, is combined only to  a  sm all ex ten t, the amount 
uncom bined increasing w ith  rise in  tem p.

R . Cu t h il l .
Transition point of potassium  ferrocyanide.

E. Fabrts (Gazzetta, 1931, 61, 527—537).—Measure
ments of the rate of dehydration of K4Fe(CN)6,3H,0
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with and w ithout a current of d ry  air, and  of the  
heating and  cooling curves of sa tu ra ted  K 4Fe(CN )6 
solutions in contact w ith the solid phase between 
80° and 90°, show the existence of a transition point 
a t 87-3°. 0 .  J .  W a l k e r .

Equilibrium of certain non-metallic system s.
I. FeO-MnO. II. MnS-MnO, M nS-M nSi03, 
and M nS-Fe„Si04. J . H . A n d r e w , W . R . H a d 
do ck s , and (I) I ) . H o w a t , (II) E . A. F o w ler  (Iron 
and Steel In st., Sept., 1931, Advance copy, 1— 13, 
13—26).—I. Pure FeO is obtained bv heating 
FeC20 4 a t  700° in  vac. and pure MnO by heating 
MnC20 4 a t  850° in  vac. The two oxides form a 
complete series of solid solutions, tho m . p. rising 
alm ost linearly from the m . p. of FeO, 1410°, to  the 
m. p. of MnO, 1585°; throughout the  range the 
liquidus is w ithin 20° of the solidus.

II . The system s MnS-MnO, M nS-M nSi03, and 
M nS-Fe2S i0 4 are of the simple eutectiferous type w ith  
lim ited solid solubility a t  both ends. The MnS-MnO 
eutectic (1285°) contains 50%  M nS; the MnS-MnSiO., 
eutectic (1250°) contains 10% MnS, and  the  M nS- 
Fe2S i0 4 eutectic (1055°) also contains 10%  MnS. 
Pure M nSi03 has m . p. 1305°, pure MnS 1615°, and 
pure F e2S i0 4 1130°. The solubility of MnS in MnO 
is 7-5%, in M nSi03 about 1-5%, and  in  Fc2Si0 4 about 
2% . The solubility in MnS of MnO is 16%, of M nSi03 
about 1 %, and  of Fc2S i0 4 abou t 2-5%. As MnS is 
soluble in FeO, Fe^iO ,^ and M nSi03 the  S prin ts 
obtained from Fe and  steel would appear to  indicate 
not only the d istribution of S, bu t also the distribution 
of slag inclusions, the  S merely serving as a means of 
bringing abou t the  detection of slag.

A . R. P o w e l l .
System  cobalt chloride-zinc chloride. H. 

B a sset t  and  W . L. B e d w e l l  (J.C.S., 1931, 2479— 
2492; cf. A., 1930, 1251).—The f. p. of CoCl2 and 
ZnCL2 are 7 3 5 ¿ 7 °  and 313°, respectively; discordant 
vals. of earlier workers are explained. On cooling 
fused m ixtures, solid solutions are form ed up to  7 % 
CoCL,, thereafter CoCl2 separates; the  eutectic point 
(7% CoCl2) is a t  3 1 2 ^1 ° . All m ixtures have the blue 
colour of anhvd. CoCL,, corresponding w ith tho 
absence of compound form ation. C. W. D a v ie s .

Oxide hydrates and active oxides. XLVI. 
System bismuth oxide-water. G. F . H u t t ig , 
T. T s u j i , and B. S t e in e r  (Z. anorg. Chem., 1931, 
200. 74— 81; cf. th is vol., 799).—H ydra ted  Bi20 3 
dried over 40%  H 2S 0 4 has the  composition
Bi20 3,2-5H20 . Isobaric dehydration and X -ray  ex
am ination of hydrates containing up to  3-24 mols. 
H ,0  point to  tho existence of a compound Bi20 3,3H 20 . 
Throughout the whole dehydration range the products 
consist of a m ixture of two phases, one of which has 
the lattice of the trihydrate , the  other th a t of Bi20 3. 
During isobaric dehydration tho first mol. of 1I20  is 
given off continuously, the second sharply  a t  310°, 
and tho th ird  continuously a t  higher temp.

O. J . W a l k e r .
Polyhalides. II. Physical properties. H . W . 

Cremer and D. R, D u n c a n  (J.C.S., 1931,2243—2254). 
—All polyhalides dissociate to leave the metal com
bined with one atom of the most electronegative 
halogen present. The dissociation pressures of K IB r2,

4  M

KIBrCl, and  KIC12 have been measured using a glass 
spring m anom eter. The relative stabilities of m any 
alkali polyhalides and  alley 1 a in m o n i u m dibromo- 
iodides have also been determ ined by  distribution 
experim ents w ith CC14. For cations the  order of in 
creasing stab ility  is N a, K , N H 4, R b, Cs, irrespective 
of the  anion. W ith  the substitu ted  N H 4 compounds 
there is alternation, those w ith an  even num ber of 
alkyl groups being the m ost stable. In  the anion 
stab ility  is favoured by sym m etry, and  by the presence 
of one, bu t not more th an  one, I  atom . Tho m. p. are 
discussed and the  effects of prolonged drying described. 
D ata  are given for the solubilities of the  dibromo- 
iodides in  H 20 , for th a t  of I  in CC14 and for the  v. p. 
of B r a t  25°. Evidence is adduced th a t  th e  com
pound, CsIBrF exists. K IB r2 crystallises from H „0 
as a  monohydrate, m. p. 58°. C. W. D a v ie s .

System  lithium sulphate-aluminium sulphate- 
water. J . P . S a n d e r s  and J .  T. D o b b in s  (J. 
Physical Chem., 1931, 35, 3086—3089).— Between 0° 
and  50°, Li2S 0 4,H 20  and A12(S04)3,18H20  are the  
only stable phases in contact w ith aq. so lu tions; no 
alum  exists as a stable solid between these tem p. The 
solubility of each sa lt is depressed by the other. 
Change of tem p, has little  effect on tho solubility of 
L i2S 0 4 in  the  presence of A12(S04)3, b u t a  fall in tem p, 
decreases th a t  of A12(S04)3 in  the presence of Li2S 0 4.

L. S. T h e o b a l d .
System  silver-copper-oxygen ; quasi-binary 

section, silver-cuprous oxide. J .  A. A. L e r ö u x  
and K . W. F rö h lich  (Z. M etallk., 1931, 23, 250— 
254).—The quasi-binary system Ag-Cu20  has been 
investigated by therm al analysis and  by  micrographic 
exam ination. In  the liquid s ta te  there  is a m iscibility 
gap above 1134° extending from about 5 to  82%  Ag. 
The Cu20 -A g  eutectic contains 2-1—2-3% Cu20  and 
m elts a t  941°; the  solid solubility of Cu20  in Ag is about
0-3% and  th a t  of Ag in Cu20  about 2—3%  according 
to  th e  tem p. No evidence of th e  form ation of CuO 
in any  of the  alloys could be found bu t in  Cu20-rich  
alloys the  presence of Cu as Ag-Cu eutectic was 
observed. This is a ttribu ted" to  th e  reaction 
Cu20  C u+C uO  taking place from  left to  righ t 
a t  high tem p, w ith absorption of the  CuO by  the  
refractories used in the  m elting. A. R . P o w e l l .

Action of sulphur on the molten equilibrium  
F e + N iS i0 3 k—̂  N i+ F e S i0 3. H . z u r  St r a s s e n  
(Z. anorg. Chem., 1931, 200, 46—56; cf. A., 1930, 
1375).—The above equilibrium  is only slightly dis
placed by the  addition of S, which sim ply dilutes the 
m etallic phase, and it  still follows the  mass action 
law. In  concentrations greater th a n  0-5 mol. S to
1-0 mol. m etal the S has a strong reducing action on 
the  m etallic oxide of the silicate phase. The m etal 
sulphide melt dissolves NiO appreciably, FeO less, and 
this brings about secondary reactions which cause 
apparen t deviations from th e  mass action law. In  
th e  m elt N iS i0 3 is appreciably dissociated in to  NiO 
and  S i0 2. O. J .  W a l k e r .

Equilibrium diagram of the system  m agnes
ium hydroxide-potassium chloride-water at 25°.
A. P . P a l k in  (Bull. Univ. Asie centr., 1929, no. 18, 
73—75).—The solubilities of Mg(OH)2 an d  KC1 are 
independent. Ch em ical  A b st r a c t s .
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Measurement of heat effects. H . R a m s t e t t e r  
and G. H a n t k e  (Z. physikal. Chem., Bodenstein Fest- 
band, 1931, 062—668).—A m ethod of calculating the 
heat effect of a reaction between a liquid and  a gas is 
illustrated  by reference to  the  m anufacture of KOC1, 
the  dissolution of N H 3 and  of SO», and th e  neutralis
ation of aq. N aO H  w ith  SO». H . F . G i l l b e .

Differential heats of dilution and the electro
thermal effect. G. J u n g  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 29S—302).—Theoretical. 
P a rt of the  differential heat of dilution m ust bo 
regarded as an  electrotherm al effect.

H . F . G i l l b e .
Heats of dissociation of chlorine monoxide 

and chlorine dioxide. (.Miss) J .  I. W a l l a c e  and 
C. F . G o o d e v e  (Trans. Faraday  Soc., 1931, 27, 648— 
654).—The heats of dissociation of C1,0 and C102 have 
been found by direct m easurem ent of the heats of 
explosion to  be 560 and  26,585+390 g.-cal. respect
ively. R. C u T i H L L .

Heat of formation of water and heats of com
bustion of methane and carbon monoxide. A 
correction. F . D. R o s s i n i  (Bur. S tand. J .  Res., 
1931, 7 ,  329—330).—The d a ta  previously recorded 
(this vol., 170,433) were reduced to  a const, pressure of 
1 a tm . This is incorrect. The corrected values 
for H 20  are 285.S50+50, for CH4 8S9,720±230, and 
for CO 2S2,938 + 110  abs. joules. W. R . A n g u s .

Heat of formation of titanium dioxide. W. A.
R o t h  and G. B e c k e r  (Z. physikal. Chem., Boden
stein Festband, 1931, 55—60).—Combustion of T i in 
0» a t  38—40 atm . yields anatase, d21 3-862. The heat 
of form ation is 218-1 ± 0 -3  kg.-cal. per mol.

H . F . G i l l b e .
Hydrates of pentaphenylchromium hydroxide.

F. H e i n  and  W. R e t t e r  (Z. physikal. Chem., 1931, 
1 5 6 ,  81—85; cf. A., 1922, i, 77).—I t  is calc, from  the 
dehydration isotherm s th a t  the  heat of form ation of 
th e  te trah y d ra te  from the d ihydrate and  H »0 vapour 
is 13-4 kg.-cal. per mol. and  th a t  of the  d ihydrate  from 
the  anhyd. base 23-f kg.-cal. a t about 30°.

R . Cu t h il l .
Free energy, heat and entropy of formation of 

f-malic acid. H . B o r s o o k  and  H . F . S c h o t t  (J. 
Biol. Chem., 1931, 9 2 ,  559—567).—-Using a potcntio- 
m etric m ethod (cf. th is vol., 1189) the  equilibrium  
ionic ratio , f-m alate"/fum arate", a t  25° is approx.
3-1. The free energy of form ation of solid /-malic 
acid a t 25° is —210,450 ¿ 5 0 0  g.-cal. w hilst th e  free 
energy of the  Z-malate ion a t 1 -molar ac tiv ity  is 
—201,940 ¿ 1 5 0  and  th e  heat content —258,100 
g.-cal. The en tropy  of solid /-malic acid a t  25° is 
49 units. F . 0 . H o w it t .

Transport numbers and transport potentials 
in metallic solutions. H. S c h w a r z  (Z. physikal. 
Chem., 1931,1 5 6 ,  227—231; cf. th is  vol., 6S5).—The 
transport nos. of Zn, Tl, Sn, and  Bi in  am algam s of 
different concentrations a t  25° and  35° have been 
calc, from e.m.f. determ inations. No m easurable 
values of the  e.m.f. were obtained in  Au and  Pb 
amalgams. HI. S. B u r r .

Electro-endosmosis and electrolytic water 
transport. II. H . C. H e p b u r n  (Proc. Physical

Soc., 1931, 43, 524—537; cf. A., 1927, 422).— 
M easurements of liquid tran sp o rt w ith  0-0005— 
UY-CuSO j solutions and  a paper parchm ent diaphragm  
indicate a const, electrolytic w ater tran sp o rt per 
faradav, modified by  a  sp. action of the  diaphragm .

A. B. D. Ca s s e e .
Mobility of ions in solvents which can yield a 

sim ilar ion. P. W a l d e n  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 19—29).—Solubility
m easurem ents have been m ade w ith  various salts 
in MeOH, E tO H , M eN 02, N H 2E t, PliOH, and 
CH2Cl-CO»H, in  order to  determ ine w hether the 
abnorm ally high m obility  of the  OH and  H  ions in 
aq. solutions is a general phenomenon. The results 
show, however, th a t  salts having an  ion in common 
w ith the  solvent possess norm al conductivities over a 
considerable concentration range. The observed 
mobilities of the  H , OH, O Et, and  OMe ions corre
spond w ith those of o ther ions, and  m ay be explained 
in  term s of so lva tion ; the  I i  ion, e.g., in  MeOH and 
E tO H  is associated w ith  0-5—1-2 mols. of th e  solvent 
and in  MeNO, w ith  2 mols. H . F . G i l l b e .

Ionic m obility in highly conducting solid 
electrolytes. C. T u b a n d t  and  H . R e i n h o l d  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 874r—
880).— a-Ag2S differs from other solid electrolytes in 
its  extrem ely high conductivity, negative tem p, coeff., 
the  inapplicability  of th e  E inste in  law, and  the 
reversible depression of the conductiv ity  produced by 
trea tm en t w ith  S vapour. E lectrolytic conduction 
in a-Ag2S m ust involve a m echanism  different from 
th a t  of the diffusion process. H . F . G i l l b e .

Internal structure of solid inorganic com
pounds at high temperatures. IV. Diffusion in 
and conductivity of certain halides. W . J a n d e r  
(Z. anorg. Chem., 1931, 199, 306—320).—Measure
m ent of the  ex ten t of inter-diffusion in the  systems 
K»SrCl4- K 2BaBr4 (450—520°), N a2CdCl4-N a 2ZnBr4 
(230—260°), K»SnCl4-K 2P bB r4 (190— 250°) show th a t 
the  halogen ions are m uch more mobile th a n  those of 
Sr, Ba, Cd, Sn, Zn, or Pb. This result, together with 
conductiv ity  m easurem ents, indicates th a t  these 
double salts possess simple ionic lattices. In  K»PtCl4 
and  K 2PdB r4, on the  o ther hand, bo th  th e  halogen 
and the P t  and  P d  ions are immobile a t  tem p, up to 
380°, and  the salts therefore possess complex ionic 
lattices. H . F . G i l l b e .

Physico-chemical properties of solutions in 
liquefied gases. Conductivity of alkali nitrates 
in liquid ammonia. A. M . M o n o s s o n  and  W . A. 
P l e s k o v  (Z. physikal. Chem., 1931 ,156 ,176— 194).— 
The conductiv ity  of solutions of Li, N a, Iv, R b, and 
Cs n itra tes in  liquid N H 3 a t  —40°, a t  dilutions varying 
from  10 to  100,000 litres, has been m easured. B y the 
Ivohlrausch extrapolation m ethod the  values of 
a t  —40° are 290, 300, 33S, 344, and  345, respectively. 
The same calculation applied to  F rank lin  and  B ray’s 
results a t  —33-5° gives 299,315, and 354 for the  Li, Na, 
and  K  salts, respectively. F o r concentrations below 
0-0003—0-00023/ th e  results agree qualitatively 
w ith  the  theo ry  of Debye and  Onsager, b u t the 
experim ental val. of a in  th e  equation  u = g 0O—ayC  
is 2-5 to  4 tim es th e  theoretical val. calc, from  Onsa- 
ger’s form ula. The m obilities of the five cations a t



G E N E R A L , P H Y S IC A L , A N D  IN O R G A N IC  C H E M IS T R Y . 1237

—40° are 121, 131, 169, 174, and 175, respectively, 
and of tlie  first three a t  -3 3 -5 ° , 122, 138, and  177, 
respectively. M. S. B u r r .

Resistance of an electrolytic conductor at 
various frequencies. D. E . R ic h a r d s o n  (Physical 
Rev., 1930, [ii], 35, 297).—The equation connecting 
the resistance of a conductor w ith  the  frequency of 
current has been verified for 30% H 2S 0 4 for w ave
lengths up to  37 m . L. S”. T h e o b a l d .

Zinc electrode. F . H. G e t m a n  (J . Physical Chem., 
1931, 35 ,2749—2757).—The e.m.f. of the cell ZnlZnCl, 
(0-002—l-0 i¥ )|H g 2Cl2,Hg has been m easured a t  25° 
with single crystals or cryst. aggregates of Zn. The 
former resemble single crystals of Cu and Cd (this 
vol., 569) in showing a tendency to  give larger differ
ences of po ten tia l th an  do the  cryst. aggregates. 
The norm al electrodo potential of Zn, com puted from 
e.m.f. m easurem ents by  th ree different m ethods, has 
the average val. of 0-7613 volt. L. S. T h e o b a l d .

Potential of the calomel electrode. L. E. 
S a b in in a  (Bull. inst. res. biol. Perm , 1931, 7 ,  333— 
336).—W hen H 2 is passed through a  calomel electrode 
a poten tia l change a t  25° of 0-8—1-9 mv. is observed. 
In  presence of O, a  rise of the potential is explained 
by a shift to the  righ t in  the  equilibrium  H g2GI2 
H g+ H gC l2; in presence of H 2 the  equilibrium  
H 2+ H g 2C)2 —  2H 01+ 2H g is shifted to  the  left.

C h e m ic a l  A b s t r a c t s .
Galvanic potential and concentration changes 

of the relevant ion. M. A n d a u e r  and  E. L a n g e  
(Z. physikal. Chom., Bodenstein Fostband, 1931, 
247—256).—The problem of determ ining the con
ditions under -which i t  is legitim ate to calculate the 
changes of ionic concentration in two-phase system s 
from the  accom panying changes of the  galvanic 
potential has been examined. If  the  variations of 
concentration occur in  only one phase, these m ay be 
calc., b u t if in  both  phases the  chango in one phase 
m ust be known for calculation of th a t in  the  other. 
The case of the  system  A g|A gN 03, X aX 0 3 is trea ted  
in detail. The equations derived are in general 
applicable to  system s in which complexes are formed, 
such as Ag|AgCX,KCX, w ithout regard to  the 
chemical condition of the  ions which determ ine the 
potential. H . F . G il l b e .

Property of the g l a s s  electrode. G . B u c h b o c k  
and (F r l .) M. R e i s e  (Z. physikal. Chem., 1931, 156, 
232— 236).—Zirkler’s observation (this vol., 914) th a t 
an e.m.f. m ay bo set up between the  inside and  o u t
side of the bulb of a glass electrode, although the m etal 
electrodes and  the inner and outer solutions are 
identical, has been confirmed. The phenom enon is 
attribu ted  to  th e  different sta tes of tension of the 
two glass siu-faces. A m ethod for m easuring the 
e.m.f. of the glass electrode is described.

M . S . B u r r .
Electrode potentials and adsorbed ionic films.

H. Y. T a r t a r  and  H . K . M cCl a in  (J. Amer. Chem. 
See., 1931, 53, 3201—3212; cf. A., 1930, 998).— 
When the  distance between tw o accurately parallel 
polished P t  electrodes in 0-056Jf-X a.dl P 0 3,
0-0L¥-K H 2PO3, -CuS04, -Pb(N 03)2, -A1.;(S04)3,
°r -XiCI2, or 0-2il/-H 3B 0 3 containing 0-OLM-KC1 is

diminished in the presence of air or 0 2, the  potential 
varies for distances less th an  0-5—0-05 m m ., th e  
lim iting distance depending on the  solution. Similar 
effects are observed if one P t  electrode is replaced by 
Au ; th e  potential is also affected by  the  proxim ity  
of quartz  or bakëlito. These and other observations 
support the theory  th a t the  potential is duo p a rtly  
to  an adsorbed ionic film extending from th e  electrode 
to  a m easurable distance in the  solution.

J . G. A. G r ie f it h s .
Indefinite m etal-solution potentials and their 

utilisation for the electrochemical separation 
of radio-elements. O. E r b a c h e r  (Z. physikal. 
Chem., 1931, 1 5 6 ,  135— 141).— The potentials of 
certain  m etals have been followed for a period of 
2 hr. a fter immersion in  0-lAT-HCl a t  20° and  a t  
79°. The d a ta  afford a m eans of investigating the  
possibility of utilising these m etals for displacing 
radioactive elements from  their solutions.

R . Cu t h i l l .
Electrochemical method [of separating radio- 

elements from solution]. O. E r b a c h e r  (Z. physi
kal. Chem., 1931, 1 5 6 ,  142— 149).—R a-E , Po, and 
Th-C m ay be displaced from solution by m eans of 
P t  charged w ith If , and  by subsequent trea tm en t of 
the  P t  w ith acid solutions of the  active compound 
free from inactive salts aro obtained. R . C u t h i l l .

Titration of hydroxy-organic acids in presence 
of ferric and cupric salts. C. V. S j i y t h e  (J. Biol. 
Chem., 1931, 9 2 ,  233—244).—Glass electrode titra tio n  
curves of lactic, glycollic, oxalic, malic, tartario , and 
citric acids m ixed w ith  CuCl2 and  FeCL, respectively 
show th a t  the  m ixtures are more acidic th a n  the  
acids alone. The additional am ount of alkali is the 
same as th a t  required for the  precip itation of the  
hydroxides from  the  pure sa lt solutions. This is 
explained b y  tho form ation of complexes botween 
th e  Cu or F e  and  the  hydroxylic H  atom s leading 
to  enhanced acidity  of th e  la tte r. A. C o h e n .

Existence of e.m.f. in closed m etallic electric 
circuits at the same temperature. 0 . S c a r p a  
(Z. physikal. Cliem., 1931, 1 5 6 ,  225—226).—A claim 
for p rio rity  (B ., 1929, 823) against Schwarz (this vol., 
685). M. S. B u r r .

E.m .f. developed between silicon and other 
elements in aqueous hydrofluoric or sulphuric 
acids, or sodium hydroxide. C. B e d e l  (Compt. 
rend., 1931, 1 9 3 ,  527—.528).—The e.m.f. of cells 
consisting of Si (containing 0-1%  Fe) and o ther 
elements in 13-7% H F , AT-H 2S 0 4, and  A'-XaOH has 
been m easured. A lthough actual figures for different 
samples of Si show large variations, and  the  order of 
m agnitude in the  different solutions varies, i t  is found 
th a t  P t, Ag, and C (graphite) are always electro
positive, P b , Sn, and  Zn electronegative; Cu, Xi, and 
Fe are negative in  H 2S 0 4 and positive in  XaOH, 
whereas Cu and  Xi are positive and  F e is negative in 
H F . V ariation of concentration of ILF has little  
effect. C. A. S i l b e r r a d .

E.m .f. relationships of formic acid. E. M ü l 
l e r  and  J .  G ô r n e  (Z. physikal. Chem., Bodenstein 
Festband , 1931, 44—54).—The reduction po ten tia l of 
H C 02H  varies w ith the  roughness of the  electrode
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surface, and approaches th e  reversible H  po ten tia l 
only when the  surface is extrem ely rough. I t  is 
suggested th a t  th e  H  atom s of the  acid, prior to  the 
decomp., are adsorbed on th e  electrode, and th a t  on 
account of the  configuration of th e  mol. such adsorp
tion  takes place w ith  difficulty on a plane surface, bu t 
readily on a roughened surface. This view explains 
the  fac t th a t  only highly dispersed m etals are  capable 
of catalv ticallv  decomposing H C 02H  a t  room tem p.

H . F . G i l l b e .
Deposition potential of nickel. F . F o e r s t e r  

and  K . G e o r g i  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 453— 467).—The curren t density - 
voltage curves obtained during th e  electrodeposition 
of N i from solutions of XiCl2, N iS 04, and Xi(C104)2 
show th a t  G lasstone’s conclusion, viz., th a t  deposition 
commences a t  a definite po ten tia l which differs 
considerably from th e  equilibrium  po ten tia l and 
proceeds thereafter w ithout re tardation , is incorrect. 
G lasstone’s resu lt is a ttr ib u ted  to  th e  shortness of 
th e  period of observation ; thu s whereas under 
specified conditions and  w ith a cu rren t density  of
0-56 X 10~* am p. p er sq. cm. no deposition is apparen t 
during th e  first 30 ruin., by  prolongation of the  
experim ent for 24 hr. th e  am ount of Xi deposited is 
sufficient to  perm it th e  calculation of th e  current 
yield. H . F . G i l l b e .

Polarographic studies with the dropping 
mercury cathode. XXI. Limiting currents for 
electrodeposition of m etals and hydrogen. I.
S l e n d y k  (Coll. Czech. Chem. Comm., 1931, 3 ,  3S5—  
395).—The lim iting curren ts due to  th e  electro
deposition of m etals a t  th e  dropping H g cathode, 
e.g., Cu, Cd, or Mn from  solutions of th e  chloride, 
follow E ucken’s theory, decreasing to  half val. when 
an  excess of indifferent sa lt (KC1 or BaCl2) is added. 
The lim iting current associated w ith H 2 deposition 
decreases w ith addition  of indifferent salts to  a greater 
ex ten t th an  th a t  indicated by  Eucken’s formula. 
The curren t is sm aller th e  higher is the  valency of the 
added ca tion . The phenom enon is discussed w ith 
reference to  H eyrovsky’s theory  of H  overvoltage 
(A.. 1925, ii, 675; 1927*, 1145). ' M. S. B u r r .

Polarographic studies with the dropping 
mercury cathode. XXII. Hydrolysis of cobalt- 
ous chloride. R . B r d i Ck a  (Coll. Czech. Chem. 
Comm.. 1931, 3, 396—405; cf. A., 1930, 1254).—The 
curren t-vo ltage  curves registered polarographically, 
when aq. solutions of CoCl2 are electrolysed using the  
dropping H g cathode, show an  increase in  current a t 
approx. —1-05 volt, abou t 0-2 vo lt below the  increase 
due to  th e  deposition poten tia l of Co. This gives a 
“  wave ”  in  th e  curve which becomes more p ro 
nounced when the  solution is w arm ed, or when a small 
am ount of alkali hydroxide is added to  th e  solution. 
The wave disappears entirely  a fte r acidification to  
p n 4. The first increase in  curren t is probably  due to  
the deposition of Co from  th e  ion [Co(H„0)5OH]*, 
the  hyd ra ted  form of the  ion CoOH'. A t th e  second 
increase [Co(H20 ) 6]‘* ions are  deposited. This is 
possible if th e  equilibrium  [Co(H20 ) G]" - f  H 20^==  
H ‘-t-[Co(H20 ) 50 H ]‘ is only slowly established, so 
th a t  eacli kind of ion has its  own deposition potential 
a t  which th e  complex ion is to rn  in to  th e  simple

ions by th e  action  of the  strong electric field a t the 
surface of a  polarised electrode. M. S. B u r r .

Polarographic studies with the dropping- 
mercury cathode. XXIV. Disappearance of ad
sorption currents at the electrocapillary zero 
potential. J. H e y r o v s k y  and  E . V a s c a u t z a n u  
(Coll. Czech. Chem. Comm., 1931, 3 ,  41S—429).—The 
characteristic  reproducible m ax., which appear a t 
cathodie reduction potentials on curren t-voltage 
curves in  electrolysis w ith th e  dropping H g cathode, 
d isappear if th e  reduction po ten tia l coincides w ith the 
po ten tia l a t  which the  interfacial tension of polarised 
H g is a  m ax. Cd deposits a t  th is electrocapillary 
zero po ten tia l (=0-56  vo lt when the  calomel electrode is 
zero) and  a  simple diffusion “ wave ”  only is indicated 
on th e  polarogram , b u t th is  can be changed in to  a 
m ax. if reagents are added which either change the 
deposition po ten tia l of Cd, e.g., cyanide or aq. X IL , or 
which change th e  position of the  electrocapillary 
zero, e.g., iodide or th iocyanate. Sim ilarly positive 
m ax. can  be changed to  negative, disappearing a t  the 
zero point. Sim ilar results are  obtained w ith Pb 
and  Cr, which deposit near —0-56 volt, and in the 
electro-reduction of undissociated mols., e.g., maleic 
acid, when th e  reduction  poten tia l coincides w ith the  
electrocapillary zero. A dsorption a t  an  electrode 
therefore vanishes a t  th e  electrocapillary zero (cf.
A., 1930,1527). M. S. B u r r .

Hydrogen and oxygen overvoltages on nickel- 
iron alloys. 31. d e  K . T h o m p s o n  and A. L. K a y e  
(Trans. Arner. Electroehem . Soc., 1931, 6 0 ,  9— 14).— 
H  and  O overvoltages for alloys ranging from  pure 
F e to  pure X i have been determ ined a t  various 
cu rren t densities in  A*-KOH (cf. th is  vol., 570). H 
overvoltages increase alm ost linearly  from  0 %  to 
about- 50%  Fe, b u t w ith  higher F e con ten t remain 
approx. const, or fall slightly. A t high current 
densities curves for 0  overvoltage against %  F e  show 
a m ax. followed by a mini, bu t a t  low current 
densities only a min. F o r an  alloy of given composi
tion  th e  H  overvoltage is approx. given by  r(= a — 
b log d, w here d  is th e  curren t density  and a and b 
are consts., b u t for O overvoltage vals. of a and  b 
change when th e  cu rren t density  exceeds a  certain 
val. H . j .  T . E l l in g h a m .

Nature of the passive film produced anodically 
on iron in solutions containing sulphate. W. J- 
M ü l l e r  and  W . Ma c h u  (Z. physikal. Chem., Boden
stein F estband, 1931, 6S7——'703).—The n a tu ra l oxide 
film of F e renders th e  m etal passive tow ards X a^C ^ 
solutions, b u t is rem oved by very dil. acids. In  H 2S04 
solutions of concentration g reater th a n  0-5A7 a film of 
F eS 0 4,7H20  is form ed a fte r rem oval of the  oxide 
film. Chemical passiv ity  is produced a t  potentials 
greater th a n  2 volts, and  is due to a  second type of 
oxide film, which is extrem ely  sensitive tow ards cone, 
solutions of electrolytes, b u t is very  stable in dil. 
solutions. B y prolonged ac tiva tion  in dil. sulphate 
solutions a porous film of a basic sa lt is formed.

H . F . G i l l b e .
Current-yielding process in the Leclanche 

element. C. D r u c k e r  (Z. physikal. Chem., Boden
stein F estband , 1931, 912—918).—The a s s u m p t i o n  
th a t  th e  essential reaction in th e  Leclanche cell welds
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3In20 3 ancl Zn(XH 3)2Cl2 is incorrect, since calculation 
from therm ochem ical d a ta  in conjunction w ith an 
initial tem p, coeff. of the  e.m .f. of abou t 0-6 m v. per 
degree yields 1-46 for the  e.m.f. of the  cell. I t  is 
probable th a t  no t M n02, b u t th e  free 0  adsorbed on 
natural, and m ore especially on artificial, M n0 2 is 
prim arily  involved in  the  production  of th e  current, 
since th e  oxidation of Zn by 0  would yield an  e.m.f. of 
about 1-8 volts and  th a t  of a  new cell is often more 
th an  1-7 volts. The recovery of a  cell a fte r a period 
•on closed circuit is due to  replacem ent of the  adsorbed 
0  by atm . 0 2. H . F . G i l l b e .

Electrical [etc.] phenomena in crystallisation 
[of sodium acetate]. A. T s c h e r m a k  (Z. K rist., 
1931, 79, 465— 494).—The rise in tem p, on crystallis
ation of a  supersaturated  solution of NaOAc decreases 
parabolically from abou t 42° a t  0°, to  nil a t  56°; the  
velocity of crystallisation increases w ith concentration 
•and w ith nearness to  (above or below) 15°. The 
existence of a  di- (tables) and mono- (long prisms) 
hvdrate, and  of onlv one form of th e  anhyd. sa lt is 
inferred (cf. A., 1887, 323; 1913, i, 1300). If  a 
supersaturated  solution of NaOAc,3H20  is inoculated 
a t  a  p o in t A, and electrodes (of Au or P t) placed a t 
B and C, A, B, and C being approx. in  a  line, a  current 
passes when th e  crystallisation fron t reaches B, and a 
reverse one when i t  reaches C, due to  th e  crystallisation 
fron t carrying a  positive charge. O ther possible 
causes are shown to  be inadequate, th e  cu rren t being 
due to  energy evolved on crystallisation. I ts  strength 
varies w ith  concentration, and is of th e  order of 10“' 
am p. C. A. S i l b e r r a d .

Reaction velocity in relation to the concen
tration and activity of the reacting components. 
H. 31. D a w s o n  (Proc. Leeds Phil. Soc., 1931, 2 , 230— 
234).— The view th a t  the  velocities of certain  reactions 
are determ ined by the activities of th e  reactants, and 
not by the ir respective concentrations, is reversed by 
a consideration of d a ta  for the hydrolysis of 3IeC02E t 
and th e  transform ation of iV-chloro- into p-chloro- 
acetanilide. X. 31. B l i g h .

Empirical rule in the chemical kinetics of 
bimolecular reactions. W . A. H o l z s c h m i d t  (Z. 
anorg. Chem., 1931, 2 0 0 ,  82— 86).—A survey of the  
data  available for bimol. reactions in solution shows 
th a t the  energy of activation, A , and  the  factor, B, 
in the Arrhenius equation are related by the  expression 
B = K e A'c, where C  is a const, and  K  is a quan tity  
which depends on the nature  of th e  solvent. This 
expression can be deduced from  the  sim ilar one which 
holds for unimol. reactions (cf. th is vol.. 1014).

0 . J .  W a l k e r .
Effect of pressure on rate of polymerisation. 

•G. Tam m ann and  A. P a p e  (Z. anorg. Chem., 1931, 
2 0 0 . 113— 132).—The polymerisation of liquid styrene, 
isoprene, vinyl acetate, dim ethylbutadiene, and indene 
follows th e  unimol. law, suggesting th a t th e  mols. 
undergo some change before union, the ra te  of this 
reaction determ ining the speed of th e  process as a 
whole. The velocity increases w ith increase in 
pressure m uch more rapidly  th a n  in other reactions 

-occurring in liquids, b u t the  form of the relation 
between the velocity cocff. and  the pressure varies 
from one reac tan t to  another. Increase in pressure

also results in a fall in the  tem p, a t  which polymeris
ation starts. The physical properties of th e  products 
of polym erisation have been examined.

R . Cu t h il l .
Kinetics of a thermal c i s —t r a n s  isom erisation.

G. B . K is t ia k o v s k y  and 31. X e l l e s  (Z. physikal. 
Chem., Bodenstein Festband, 1931, 369—378).— The 
isom erisation of E t dim ethylm aleate in to  E t  dimethyl- 
fum aratc in  the neighbourhood of 300° is a  purely 
homogeneous, quasi-uni mol. reaction. The ac tiv 
ation energy of the reaction is 26-5 kg.-cal., and  its 
ra te  is slower th an  th a t  of any other known unimol. 
reaction. The abnorm ally low ra te  of activation, 
which is onlj- about 10*3 th a t  calc, on the assum ption 
th a t  only two degrees of freedom are involved, is 
discussed in relation to  the mechanism of the intcrmol. 
m ovem ent and  to  the  possibility of the  reaction taking 
place through the form ation of an enolic compound.

H . F . G i l l b e .
Discontinuity in the velocity coefficient of a 

chemical reaction at the critical temperature.
H . S. S u t h e r l a n d  and O 3Ia a s s  (Canad. J .  Res., 
1931, 5, 48— 63).—A technique for investigating 
reaction m ixtures a t  high pressures and  relatively 
high tem p, is described. The velocity of the  reaction 
between propylene and HC1 increases w ith  rise of 
tem p, in  the  liquid sta te , bu t above the  crit. tem p, 
becomes alm ost zero. This supports the  view th a t  
regional orientation occurs in a binary liquid m ixture 
and th a t  th is furthers the  reaction. Decrease in  the 
regional orientation w ith  rise in tem p, is m ore than  
com pensated by increased ac tiv ity  of the  mols. until 
the  crit. tem p, is reached, when the regional orient
ation and the tem p, coeff. both fall rapidly.

J . W . S m it h .
Kinetics of the combination of hydrogen atoms 

in triple impact. W. S t e i n e r  and  F . W. W ic k e  
(Z. physikal. Chem., Bodenstein F estband, 1931, 817— 
830).—The com bination of H  atom s in  the  pressure 
in terval 0-3— 0-7 m m . and a t  a t. concentrations of 
15— 80% has been investigated. The surface reaction 
is negligible. The velocity coeff. k a t  0-7 m m ., calc, 
on th e  assum ption th a t  atom s an d  mols. are equally 
active in  a triple im pact, is 7-6 x lO 15, w hilst if i t  is 
assum ed th a t  the H  mols. alone are active the coeff. 
k' becomes 9-6x lO 15; k, bu t no t k', increases with 
increase of th e  mol. concentration. The results 
indicate, in contradiction to  previous work, th a t  a 
mol. as th ird  p a rtn e r in a triple im pact is more 
active th an  an atom . H . F . G il l b e .

Spectrographic identification of the inter
mediate oxide of nitrogen in the reaction be
tween nitrogen pentoxide and ozone. G. Spren- 
g e r  (Z. E lektrochem ., 1931, 3 7 ,  674— 678).— E xam in
ation  of the absorption spectrum  and kinetic con
siderations indicate the  interm ediate form ation of 
X 0 3. E . S. H e d g e s .

Reaction of hydrogen sulphide with oxygen.
L. F a r k a s  (Z. E lektrochem ., 1931, 3 7 ,  670— 673).—  
The reaction between H 2S and 0 2 is a  chain reaction, 
s ta rting  a t  the  ■wall of the  vessel a t  220—320°. The 
steady reaction becomes explosive when the  produc
tion of hea t is sufficient to  raise the  tem p, above 340 .

E . S. H e d g e s .
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O x id a tio n  of h y d ro g e n  su lp h id e . H . A. T a y l o r  
and E . M. L iv in g s t o n  (J. Physical Chem., 1931, 35, 
2676—26S3).—The ra tes  of pressure change for given 
m ixtures of H ,S and 0 2, sa tu ra ted  a t  21° w ith H 20  
vapour, show "that th e  slow reaction near 300° is 
m ainly homogeneous and p a rtly  heterogeneous. The 
crit. explosion pressures for different m ixtures agree 
w ith  Semonoff’s theory. Oxidation proceeds hv  a 
mechanism involving both stra igh t and branched 
chains. I I 2S, 0 2, H 20 , S 0 2, S 0 3, and  S are present 
after explosion. The dryness of the in itia l gases 
affects the  ra te  of reaction. L . S. T h e o b a l d .

C o m b u s tio n  l im i ts  of m ix tu r e s  of a i r  w ith  g a s  
o r  v a p o u r  a t  lo w  p re s s u re s .  I I .  E . B e r l  and 
Iv. B a r t h  (Z . physikal. Chem., Bodenstein Festband, 
1931, 211-—229).—The influence of low pressure op 
th e  lim its of com bustion of m ixtures of a ir w ith E t20 , 
C„N2, CS2, C21I2, and  E tO H , and  of CS2 w ith  N O , and 
NO lias been studied w ith the  aid  of the  gas interfero
m eter. In  all casos the  lim its approach w ith  decrease 
of pressure, un til the  crit. ignition pressure is attained , 
below which the  reaction does no t proceed. These 
crit. pressures are for m ost substances in  the same 
order as the ignition tem p. D uring the  combustion 
of C2N ,-a ir  m ixtures, even in presence of an excess of 
0 2, CO, is produced in  addition to  CO only if H ,0  is 
present. In  th e  neighbourhood of th e  crit. ignition 
pressure pre-com bustion takes place, and  oven in 
presence of H ,0  CO alone is formed during this 
process; i t  is  probable therefore th a t  CO is always 
form ed as an  in term ediate product of the  combustion 
of C,N„. H. F . G i l l b e .

L o w -te m p e ra tu re  e x p lo s io n  of m ix tu re s  of 
ozone a n d  h y d ro g e n  b ro m id e . B. L ew is and W. 
F e i tk n e c h t  (J. Amer. Cliem. Soc., 1931, 53, 3565—  
3566; cf. th is vol., 1130).—H B r reacts w ith pure 0 3 
alm ost instantaneously a t  room tem p., and  above a 
definite lim iting pressure explosion occurs. The 
lim iting pressure (20—30 mm. for an  equimol. m ixture) 
is only a little  greater a t  —104°. The difference 
betweon th e  induction periods in different vessels, 
the effect of coating the walls w ith  the  products (Br 
and  ice, a t  —104°) and of packing the  vessel indicate 
th a t  th e  reaction proceeds by  way of chains in itia ted  
a t  a surface. Glass is less active th a n  a B r-ice sur
face. A t —104°, th e  slow reaction is completed in 
20—240 sec., in  accordance w ith the  equation 2 H B r+  
0 3= H 20 - f B r 2+ 0 2. W ith  excess of 0 3, the  slow 
reaction  ceases when all the  H B r has disappeared, 
but in  an  explosion the  excess of 0 3 is decomposed.

J . G . A. G r if f i t h s .
O x id a tio n  of e th a n e . H . A. T a y l o r  and E . W. 

R ib l e t t  (J. Physical Chem., 1931, 35, 2667— 2675). 
—Tlio ra te  of pressure change for m ixtures of C2H 6 and 
0 ,  a t 450 -470° under different conditions has been 
determ ined. The induction period (up to  5 min.), 
th e  effects of pressure, tem p., composition, surface, 
and diluents show th a t  the  oxidation is a homogeneous 
chain reaction. The crit. explosion pressures agree 
w ith  Semenoff’s theory, b u t are best explained as 
chain explosions preceded by therm al accelerations.

L. S. T h e o b a l d .
V eloc ity  co e ffic ien ts  fo r  th e  th e r m a l  d is so c i

a tio n  of e th a n e  a n d  p ro p a n e . L. F . M a r e k  and

W. B. MgCl u e r  (Ind. Eng. Chem., 1931, 23, 878—
881).—The decomp, of C2H 0 and C3I I 8 has been 
studied by passing them  through a Cu reaction vessel 
heated  a t  th e  required tem p. W ith  rap id  ra tes of 
flow below 700° C2H G gives C2I I 4 and H 2 as the  chief 
products of docomp. C3H 8 suffers dehjalrogenation 
and loss of CH4, the  two reactions taking place a t  
about th e  same rates. The pyrolysis of both these 
hydrocarbons follows a unimol. law. The velocity 
coeffs. and  the ir tem p, coeffs. have been determ ined.

F . J .  W i l k in s .
T h e rm a l  d e c o m p o s itio n  of p ro p y la m in e . H . A. 

T a y h o r  and II. E . A c h il l e s  (J. Physical Chem., 1931, 
35, 2658—2666).—The decomp, of N H 2P ra a t  520— 
580° is a  homogeneous reaction, and  above 200 mm. 
pressure th e  prim ary  reaction is apparen tly  unimol. 
Below 200 m m ., the  times for a given fractional de
comp. increase w ith  a fall in  pressure. A t lower pres
sures the  addition  of H 2, N ,, or H e has little  or no 
effect for th e  first 75%  of decomp. The energy of 
activation, 44,400 g.-cal., is similar to  th a t previously 
found for N II2E t  (43,400 g.-eal.), and  m ay indicate a 
sim ilar p rim ary  ru p tu re  of the  mol. in  th e  two cases.

L . S. T h e o b a l d .
A p p lic a tio n  of th e  m e th o d  of s ta t io n a ry  v e lo 

c itie s  to  th e  re a c tio n  M e O H + H 20  — -> 3 H ,+  C O ,. 
J .  A. Ch r i s t i a n s e n  (Z . physikal. Chem., Bodenstein 
F estband, 1931, 69—77).—An expression is developed 
for the  reciprocal velocities of a  sta tionary  reaction 
sequence, and  application to  experim ental results for 
the  reaction  M eO H -f I I20  — >- 3H 2+ C 0 2 yields for 
the  sequence involved : H ,0-}-CHO 0 0 ,1 1 + H „;
C 02II  ^  C 0 2-(-H ; II+ M eO H  — >■ 2H ;+ C H O . 
In  absence of 11,0 the  sequence becomes, by  analogy : 
CH O +M eO H  ^  C 02M e + H ,;  C O ,M e— > C O + 
C H O + H 2; C 0 2M e+M eO H  — > H C O ,M o+C H O + 
I I2. " H . F . G i l l b e .

“  A fte r -b u rn in g  ”  d u r in g  g a se o u s  e x p lo s io n s  : 
i t s  a b ility  to  ca u se  ig n itio n . O. C. d e  C. E l l is  and 
R, V. W h e e l e r  (J.C.S., 1931, 2467—2472).—Two 
types of “ after-burning ” are described, a “ central ” 
type, which is prim arily  a  continued and unin ter
rup ted  equilibrium  change caused by  rise in  pressure, 
and  a “ prolonged com bustion,” originating a t  the 
wall of the  explosion vessel, which is prim arily a  
resum ed equilibrium  change caused by  fall in temp. 
The central type  of “ after-burning ”  projected into 
m ixtures of e ither CH4 or CO w ith air can cause their 
ignition. E. S. H e d g e s .

Ig n itio n  of g a se s . V I. Ig n it io n  b y  a  h e a te d  
su rfa c e . M ix tu re s  of m e th a n e  w ith  o x y g en  an d  
n itro g e n , a rg o n , o r  h e liu m . C. A. N a y l o r  and 
R . V. W h e e l e r  (J.C.S., 1931, 2456—2467).—W hen 
m ixtures of CH4 and  O, (mixed w ith  an  inert gas) are 
adm itted  to  a  reaction vessel of quartz , the  reactions 
resulting in  the  production of flame are therm al 
reactions catalysed by  the products of an  initial slow 
and  flameless combustion. The to ta l am ount of heat 
acquired by  the  reacting gases depends on th e  therm al 
properties of the inert gas, which absorbs p a rt of the  
hea t developed by  the  oxidation. W hen the  N , in 
CH4-a ir  m ix ture is replaced by  A, having both a 
lower sp. hea t and  a  lower therm al conductivity, the 
“ ignition tem ps.” are lowered, w hilst replacem ent b y
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He, of high therm al conductivity, raises them . C H ,0  
and  CO are produced during the  period of “ lag ” on 
ignition. Addition of small am ounts (0-02%) of 
CH20  or CO to any  CH.,-air m ixture lowers its  ignition 
tem p, and shortens th e  lag on ignition, CH20  being 
the  more effective. Traces of I, E tI ,  EtBr,~CCl4, or 
PbEt., raise th e  ignition tem p, of CH4-a ir  m ixtures 
and  decrease th e  speed of reactions occurring below 
the  ignition tem p. The inhibiting action of these 
substances appears to  take  place on the  surface of the  
reaction vessel. E . S. H e d g e s .

Explosions in closed cylinders. V. Effect of 
restrictions. W. A. K i r k b y  and  It. V. W h e e l e r  
(J.C.S., 1931, 2303—2306).— Synchronised records of 
the  m ovem ent of flame and  th e  developm ent of pres
sure liavo been obtained during explosions of CH, 
and  air and of CO and  air in a cylinder containing 
restricting rings equally spaced apart. The restric
tions greatly  increase the  speed of an  explosion. The 
sudden expansion caused by  the  alm ost sim ultaneous 
com bustion of th e  gas in  each of th e  com partm ents 
form ed by  the  restrictions, as a  tongue of flame shoots 
through them , produces a shock wave yielding v ibr
ations of large am plitude. E . S. H e d g e s .

Velocity of decomposition of hydrogen per
oxide by ferric salts as an index of their cLegree of 
hydrolysis. I . S. T e l e t o v  and V. M. S im o n o v a  
(U krain. Chem. J . ,  1931, 6 , [Sci.], 75—92).—The 
ac tiv ity  a t  equimol. concentration of Ee salts is in  
th e o rd e r : Fe(O H )3 so l< F e 2(S04)3< F eC ]3< F e (N 0 3)3. 
T he reaction is in  all cases unimol. The velocity is a 
function of th e  degree of hydrolysis of the  given salt, 
and  a t  a  given concentration of Fe sa lt th is  val. 
diminishes as th e  reaction proceeds, to  a tta in  a  const, 
val. a t  the  equilibrium  point. The velocity coeff. 
increases w ith, increasing F e  sa lt concentration, 
eventually  to  a tta in  a  lim iting val. Decomp, of H 20 ,  
is due solely to  colloidal Fe(O H )3 produced by hydro
lysis ; mol. or ionic F e  is inactive.

I t. T r u s z k o w s k i .
Equilibria and reaction rates for the reaction 

sodium arsenite-sodium tellurate. P . T . S t r o u p  
and V. W . M e l o c h e  (J. Amer. Chem. Soc., 1931, 
53, 3331— 3338).—The velocity of th e  reaction 
N a3A s0 3+ N a 2T e 0 4= N a 3A s0 4+ N a 2T e 0 3 has been 
determ ined in  bo th  directions a t  tem p, between 
89-6° and  120°. The equilibrium  const. i f S9.6=  
[A s04][T e03]/[A s03][T e04] is 2400 from the  concen
tra tions a t  equilibrium  and  2320 from th e  bimol. 
velocity coeff. The crit. increm ent calc, by  means of 
the A rrhenius equation is 14,380. The relatively 
slow ra te  of reaction m ay be related to  the  transfer 
of an  0  atom  as well as an  electron. The reaction  in  
acid solution is extrem ely slow, b u t is accelerated 
by th e  addition  of N aO II and th e  previously negligible 
reaction between arsenito and  tellurite  becomes 
prom inent; th e  la tte r  affords a purple solution of 
polytelluride. J .  G . A. G r if f i t h s .

Decomposition of sodium hypochlorite—an 
ion reaction. W . F . U n d e r w o o d  and  E. M a c k , 
jun. (J . Physical Chem., 1931, 35, 2650—2657).— 
D ata for th e  decomp, of aq. solutions of XaOC'l a t  
45° in  th e  presence of NaCl, CaCl2, N a2S 0 4, and 
N a ,H P 0 4 show th a t  th e  ra te  of reaction increases w ith

an  increase in salt concentration, and th a t  the  slope 
of th e  curve obtained by p lo tting  log k against (ionic 
s tren g th )0-5 is + 1 ,  as is predicted from B ronsted’s 
theory  on the assum ption th a t  th e  reaction is 
2C10' — > 2CT-f-.0’2. The reaction  is bimol. in  conc. 
sa lt solutions. ' '  L. S. T h e o b a l d .

Effect of solvent on the rate of acétylation of 
ethyl alcohol by acetic anhydride. F . G. S o p e r  
and E . W il l ia m s  (J.C.S., 1931, 2297—2303).—The 
ra te  of acéty lation  of E tO Il by Ac20  in hexane, 
heptane, CC14, PhCl, CGH G, PhOMe, CHC13, and 
P h N 0 2 shows th a t  the  accelerating influence of the  
solvent is in  the  inverse order of th e  usual one, where 
solvents of high polarity  accelerate the  reaction. The 
increased ra te  of reaction in solvents of low polarity  
cannot be explained by assuming th e  form ation of 
reactive associated mols. of E tO H , m asking the  more 
usual influence of the  solvent. A study  of the 
catalysis of the  acetyiation by acids and bases in 
CCI,,, COMe2, and  E tO H  indicates th a t  the uncatalysed 
reaction appears to  predom inate over a considerable 
range of concentration of the  acid or base. The 
results arc discussed in  relation to  th e  effect of the 
solvent on th e  resolution of th e  interm ediate crit. 
complex (A., 1929, 1244). E . S. H e d g e s .

Studies of stei’eokinetics. I. Saponification 
of chloroacetanilides. G. S e m e r a n o  (Gazzetta, 
1931, 61, 501—519).—The ra tes of saponification of 
acetanilide and  of some of its  chloro-derivatives in 
aq.-alcoholic N aO H  have been measured. The 
velocity coeffs. are in th e  order 2 : 4 : 5 > 2  : 5 > 2  : 4 >  
3 : 5 > 2 > 3 > 4 ,  th e  num bers denoting the  positions 
of th e  Cl atom s in  th e  derivatives. The various 
theories on the  effect of substitu tion  in  arom atic 
com pounds on ac tiv ity  are reviewed, and  th e  results 
shown to  be in accord w ith  th e  theory  of Lapw orth 
and  Robinson. O. J .  W a l k e r .

Relation between molecular structure and 
reaction velocity in the combination of triethyl- 
amine and ethyl iodide in different solvents.
H . G. G r im m , H . R u f , and  H . W o l f f  (Z. physikal. 
Chem., 1931, B, 13, 301—315).—The velocity in 
hexane, cyc/ohexane, PhMe, and CGH G is low, as would 
be expected from  their high electrical sym m etry, and  
increases in th e  order given. In  P hF , PhCl, PhB r, 
and  P h i  it  is greater and increases in  the  order given, 
i.e., w ith increasing size and deform ability  of th e  
solvent mols. In  o-, m-, and  p-C GH 4Cl2 i t  decreases 
in  the order given, i.e., w ith  decreasing dipole m om ent 
(cf. A., 1929, 404). The velocity in  N H P h 2 is m uch 
g reater th an  in  P h 20  and  CH2P h 2 (which have nearly  
equal effects), b u t its  dipole m om ent is only a  little  
g reater th a n  theirs. E lectrical asym m etry  a t  one 
place in  the  mol. (e.g. th e  =NH group) m ay therefore 
have more influence th a n  th a t  of the  mol. as  a  whole. 
Experim ents w ith  PhCN, P h N 0 2, p-C GH 4M e-N02, 
p-C GH 4(OMe)\N02, and  o-CgH 4C1*N02 also show th a t  
a  d irect relation betw een dipole m om ent and  velocity  
is to  he sought only in a  range of o-, m-, andp-isom er- 
ides. In  m ost of th e  cases studied  th e  energy of 
ac tiva tion  is 12-0+0-5 kg.-cal. A ddition of cyclo- 
hexane to  the  o ther solvents re tards the  reaction, bu t 
the ir effects rem ain in  the  sam e order.

N . H . H a r t s h o r n e .
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Mechanism of, and constitutional factors con
trolling, the hydrolysis of carboxylic esters. 
IV. Hydrolytic stability m axim a of some di- 
hydroxypropyl esters of aliphatic acids. C. K.
I n g o l d ,  A. J a c k s o n ,  and (M rs.) M. I. K e l l y  (J.C.S., 
1931, 2035—2042).—F u rth e r esters of the  series 
R*C02R ' (cf. A., 1930, 869) are  studied, where R ' 
is now dihydroxypropyl and R  is Me, E t, P r q  Pi% 
Bu°, and  Bu% the m ethods are substan tia lly  those 
of the earlier paper. The propionate has th e  highest
I,, a t  three tem p, studied ; b u t ]>* (the p n for min. 
velocity  of hydrolysis), and also the  consts. A  and B  
in the  equation log kn—A — B /T  and  hence the  crit. 
energy increm ent, vary  regularly in  the  homologous 
series. * ' C. W . D a v i e s .

Mechanism of, and constitutional factors con
trolling, the hydrolysis of carboxylic esters. V. 
Effect of alkyl groups on hydrolytic stability 
m axim a. C. M. G r o o c o c k , G. K . I n g o l d , and (M r s .) 
M. I . K e l ly ' (J.C.S., 1931, 2043—2046).—R egularities 
are  shown on intercom paring the  hydrolysis da ta  
already reported for the three series C2H3(0 H )2-( '0 2R, 
R -C 0 2C3H 5(0 H )2, and MeC02R ; these afford support 
for the  conclusion th a t  the  displacem ent of pfi caused 
by a  substituen t group is a  d irect function of the 
polar effect of the  group, and is determ ined by the 
product of two num erical factors separately dependent 
on its  na tu re  and  its position. Similar regularities 
on com paring these pft vais, w ith the  speeds of 
arom atic chlorination for corresponding com pounds 
of th e  series R O C 6H 4-C02H  and  R 0-C 6H 4C1 
adum brate  a w ider generalisation and show th a t  the 
same quan t, measure of po larity  m ay be derived from 
different reactions. C. W . D a v i e s .

Mechanism of, and constitutional factors con
trolling, the hydrolysis of carboxylic esters.
VI. Kinetics of the hydrolysis of some paraffin- 
aco-dicarboxylic esters in very dilute aqueous 
solution, and the derivation, with corrections 
for solvent électrostriction, of their molecular 
dimensions. Spatial form of polymethylene 
derivatives in dilute solution. C. K . I n g o l d  
(J.C.S., 1931, 2170—2179).— New m easurem ents are 
reported of Aq and k2 for Me and  E t  esters of the  series 
succinic to  azelaic acids. A calculation of Aq is given 
which elim inates interference from second-stage 
hydrolysis. The new vais, of r (cf. th is vol., 1126) 
support the  mol. model advanced ; since they  do no t 
in  th is case relate to  the  bivalent anion th ey  confirm 
the  conclusion th a t  the rigidity  is conferred by an 
intrinsic property  of the  CH2 group and  no t by ionic 
repulsion. C. W. D a v i e s .

Inversion of sucrose by tartaric acid. D.
S i n g h , K . L a l , and  C. A n a n d  (Proc. XV Indian  
Sci. Cong., 1928, 174).—The inversion of sucrose a t 
different concentrations by  a  const, quan tity  of acid 
is linear, bu t for a given concentration of sugar w ith 
different quantities of acid the rates of inversion do 
no t show a simple relation. C h e m ic a l  A b s t r a c t s .

Dependence of reaction velocity on surface and 
agitation. I .  Theoretical. A. W . H i x s o n  and 
J .  H . Cr o w e l l  (Ind. Eng. Chem., 1 9 3 1 , 2 3 ,  9 2 3 —  
9 3 1 ) .—The relation between the  tim e t during which a

crystal has been dissolving and the w t. w  remaining 
undissolved is of the  form t—f . w i .

F . J .  W i l k i n s .
Dependence of reaction velocity on surface and 

agitation. I I .  Experimental procedure in 
study of surface. A. W. H i x s o n  and J . H. C r o w e l l  
(Ind. Eng. Chem., 1931, 2 3 ,  1002— 1009).—The cube 
roo t law for the  dissolution of solids in liquids has been 
verified experim entally for the  case of C10H 8 in various 
solvents under different conditions of agitation, and 
also for a solid-gas system  (C10H 8-a ir). W hen a 
solid dissolvos in a liquid, forming a p p t. through 
chemical reaction [e.g., alum  in aq. N H 3), the  action is 
norm al provided the agitation is sufficiently intense 
to remove the  coating as fast as it  is fo rm ed; o ther
wise, the  pp t. has a protective effect.

E . S. H e d g e s .
Velocity of decomposition of marble in acids.

I .  W. J a c e k  (Bull. Acad. Polonaise, 1931, A, 117— 
142).—The velocities of decomp, of m arble in dil. 
AcOII and  dil. HC1 have been studied.

W. R. A n g u s .
Theory of dissolution of m etals. I I I .  M . 

S t r a u m a n is  (Z. physikal. Chem., 1931, 156, 150— 
158; cf. th is  vol., 436).—The differences in the  rates 
of dissolution of the various faces of a m etal crystal 
cannot be explained by  differences in equilibrium  
potential, for no such differences are possible. The 
suggested explanation is th a t  the  ra te  of dissolution 
a t any face is determ ined by the  conditions of local 
■action a t  th a t  face, and  th a t since the  inclusions of 
im purities in the  crystal have a  definite orientation, 
these conditions will differ from one face to  another.

R . C u t h il l .
Displacement of arsenic from solutions of its 

salts by hydrogen under pressure. V. V. I p a - 
t i e v , jun., M. N. P l a t o n o v a , and V. S. M a l in o v s k i  
(Ber., 1931, 64, [B], 1959— 1964; cf. A., 1930, 306; 
th is  vol., 52).—W ith pressure up to  150 atm . and 
small alterations of concentration (up to  50%) the 
quan tity  of As precipitated from solutions of AsCl3 in 
HC1 is proportional to  the pressure. Between 15 and 
250 atm . and  w ith solutions not exceeding N , the 
displacem ent of As by H  is a reaction of the  first order. 
Between 125° and  175°, log K  is a linear function of 
1 /T . Assuming the  reaction to  proceed uniform ly as 
a change of the first order, w ithin the lim itations of 
th e  first sentence the  approx. expression K '=  
(1 / ip ) . log [a/(a—x)] is derived, from which the  am ount 
of As separated under given conditions can be calc, 
to  w ithin about 5— 8% . The activating  energy of the 
replacem ent of As by H  is calc, to  be 28,000+2000 
g.-cal. I t  is calc, th a t  the  displacem ent of 1% of As 
from xV-AsC13 solution a t  room tem p, and 100 atm . 
pressure of H 2 requires 1140 years. Increase in the 
concentration of HC1 accelerates the  change, which is 
inhibited  by NaCl or HC1. H . W r e n .

Displacement of antimony from solutions of 
its salts by hydrogen under pressure. V. V.
I p a t i e v , jun ., and V. I. T ic iio m lr o v  (Ber., 1931, 64, 
[B], 1951— 1959).—U nder low pressures (up to  150 
atm .) and  w ith sm all variations in  concentration (up 
to  50% ), the  am ount of Sb displaced from  solutions 
of SbCl3 by H 2 under pressure is proportional to  the
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pressure. W ithin the lim its of pressure, 15— 150 atm ., 
and w ith concentrations no t exceeding N  the  reaction 
is of the first order. Between 100° and 150°, log K  
is a linear function of 1/2'. If  it  is assumed th a t  the 
change proceeds uniform ly as a  reaction of the  first 
order, and  account is taken  of the  first sentence 
(see above) the  approx. expression, K '—(l/tp )  log [a/ 
(a—a-)] is obtained which, for any  val. of pressure, 
time, and  tem p., perm its the  calculation of the  am ount 
of precipitated Sb to w ithin 5— 8% . The activation  
energy for the displacem ent of Sb by H , calc, from the 
Arrhenius expression, am ounts to  26,000+1000 g.-cal. 
I t  is calc, th a t  a t  room tem p. 160 years are necessary 
for the separation of 1% of Sb from AT-SbCl3 solution 
under 100 atm . of I I2. The reaction is re tarded  by 
increase in the  acidity  of the solution. H . W r e n .

Displacement of bismuth from solutions of 
its salts by hydrogen under pressure. V. V.
I p a t ie v , jun ., I. R . M o l k e n t in , and V. P . T iie o d o r o - 
v it s c h  (Ber., 1931, 6 4 ,  [J5], 1964— 1970).— Under
pressure up to  150 atm . and w ithin slight changes of 
concentration (up to  50%) th e  am ount of Bi displaced 
from solutions of its salts by H 2 is proportional to  the 
pressure. Between 15 and  250 atm . and w ith  approx. 
Absolutions the  displacem ent is a reaction of the  first 
order. Between 100° and 150° log K  is a  rectilinear 
function of I jT . The activating  energy of the  re 
placement of Bi by H 2 is calc, to  bo 25,400+600 g.-cal. 
I t  is calc, th a t  about 37 years are necessary for the 
displacement of 1% of Bi from AT-BiCl3 by H , under 
100 atm . and a t room tem p. Increase in the  con
centration of HC1 retards the reaction. D isplacem ent 
of Bi from solution in  AcOH occurs more rap id ly  and 
more com pletely th a n  from solution in HC1.

H . W r e n .
Behaviour of purest aluminium towards acids 

an d  bases. M. C e n t n e r s z w e r  (Z. Elektrochem ., 
1931, 3 7 ,  598—603).—99-95% A1 is practically  u n 
attacked by H N 0 3 or H 2S 0 4. Reaction w ith  HC1 
becomes observable a t  25° and a concentration of 2N, 
the ra te  of dissolution increasing a t  an  extraordinary  
rate w ith increasing concentration and rising temp. 
The increase of ra te  of dissolution w ith concentration 
of acid is given by dv/dt—K nCn, where K n and n are 
consts. The tem p, coeff. between 25° and 35° is 7-0, 
although i t  lies between 1-73 and 2-39 for 99%  Al. 
In alkali, 99-95% Al behaves in a similar m anner to 
99% Al, previously investigated. The pure Al also 
dissolves in  N H 3 aq., the  velocity of the process vary 
ing w ith the [OH'] according to  the  form ula dvjdl— 
KCK E . S. H e d g e s .

Velocity of dissolution of thallium in acids.
M. Ce n t n e r s z w e r  [with S. L e v i ] (Z. Elektrochem., 
1931, 3 7 ,  603—610).— T1 dissolves readily in H N 0 3 
solutions, after passing through an induction period, 
the velocity increasing w ith increasing concentration 
up to 0-25A7, where i t  a tta ins a m ax., falling a t  higher 
concentrations. The tem p, coeff. of the  reaction 
increases w ith rise of tem p., eventually reaching the 
val. 4-4. The ra te  of dissolution is increased by  s tir 
ring. In  H 2S 0 4 and HC1 the  rate  of dissolution of 
T1 is relatively very slow, the ratio  for 2Ar-acids being 
HN03 : H 2S 0 4 : HC1=428 : 1-78 : 1. The velocity is 
almost independent of the concentration of H 2S 0 4 or

HC1 and  is approx. equal to  the  ra te  of dissolution in 
H 20 . E . S. H e d g e s .

Dissolution of aluminium in alkaline solutions.
G. S c h ik o r r  (Z. Elektrochem ., 1931, 3 7 ,  610—613). 
— In  solutions containing up to  0-95Ar-NaOH the  rate 
of dissolution of Al rises to  a  m ax., falls to  a  min. 
(zero velocity in  the  case of dil. solutions), and then 
rises to  another m ax., a t  which i t  rem ains practically 
const. The am ount of H 2 evolved during the first 
reactive period corresponds w ith the equation A1+ 
N a 0 H + 2 H 20 = A l(0 H ) 20 N a + l-5 H 2; the  subse
quent, second period of reaction is produced by the 
N aO H  being freed once more through the  reaction 
A l(0H )20 N a + H 20 —Al(OH)3+ N aO H . The reaction 
is sim ilar in 0-lAr-KOH, Ba(OH)2, or N a2C 0 3. The 
presence of I I2S i0 3 increases the  in terval between the 
two periods of reaction by hindering th e  form ation of 
nuclei of cryst. Al(OH)3. The ra te  of dissolution is 
influenced very little  by im purities in the  Al.

E . S. H e d g e s .
Effect of temperature on corrosion of zinc. 

G. L. Cox.— See B., 1931, 928.
Gathodic passivity phenomena. E. L i e b r e io h  

(Z. physikal. Chem., 1931, 156, 51— 76).—The cur- 
ren t-po larisation  voltage curve of Zn in 0-LY-H.,SO4 
exhibits irregularities soon after the  commencement 
of po larisa tion ; w ith increase of polarisation the 
curve does no t progress directly  to  the po in t a t  which 
H 2 evolution begins, bu t moves to  a  position parallel 
to the  original position of the  curve, an d  i t  is a t  this 
stage th a t  visible evolution of H 2 begins. W ith 
decreasing polarisation the  curve a t  first follows this 
second portion and  then  falls suddenly to  the  norm al 
position. The effect is a ttrib u ted  to  mechanical 
passivity. In  contrast to  those on o ther m etals, the 
passive film on Zn becomes loosened w ith decreasing 
polarisation, and the  ac tiv ity  of the  m etal is then 
m aintained un til the  curren t falls to  zero.

H . F . G i l l b e .
Reactivity of powdered m etals. H a i d , G o e t z e , 

S e l l e , K o e n e n , S c h m id t , and B e c k e r  (Jahresber. 
Chem.-tech. Rcichsanst., 1930, 8 , 136— 141; Chem. 
Zentr., 1931, i, 2717).—The reactiv ity  increases greatly  
w ith increase in fineness. The ignition tem p, is const, 
only for a  particu lar su rface; for Al i t  varies between 
250° and  1000°, and depends also on the oxide con
ten t, Al free from O igniting more readily. The 
velocity of in teraction w ith  H 20  also increases w ith 
fineness. A. A. E l d r i d g e .

Kinetics of decomposition of hydrogen per
oxide by ferric hydroxide sol. I. S. T e l e t o v  and
E. A. A l e x e e v a  (Ukrain. Chem. J ., 1931, 6 , [Sci.],
61—74).—The decomp, of H 20 2 by Fe(O H )3 sol is a 
unimol. reaction. The velocity coeff. is proportional 
to  the active surface, and can thus serve for the deter
m ination of the degree of dispersion of the colloid. 
This diminishes during the  reaction, w ith eventual 
consequent coagulation of the  sol.

R . T r u s z k o w s k i .
Kinetic analysis of the formation of calcium  

cyanamide. H . H . F r a n c k , F . H o c h w a l d , and
G. H o f f m a n n  (Z. physikal. Chem., Bodenstein F est
band, 1931, 895— 906).—The reaction between CaC2 
and N , a t 1050— 1150° commences after an  indue-
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tio n  period which is reduced by addition  of CaCN2 or 
CaCL,; addition of CaF2 tends to  increase the  period. 
The velocity a tta in s its  m ax. val. w ith in  1—3 min. 
and  the  reaction is th en  approx. u n im ol.; th is stage 
m ay be prolonged by  increasing the  activo surface, 
b u t when the surface is largely converted into CaCN, 
th e  ra te  of diffusion through the  surface determ ines 
th e  reaction velocity. The presenco of CaF2, espe
cially a t  1005°, favours the  diffusion and leads to  a 
greater final yield. CaCl2 tends to  lower the  yield.

H . F . Gil l b e .
K in e tic s  of th e  ev o lu tio n  of n i t ro g e n  f ro m  

a m m o n iu m  n i t r i te .  E . A b e l , H . S c h m id , and 
J .  S ch a f r a n ik  (Z. pltysikal. Chem., Bodenstein F es t
band, 1931, 510—522).—Tho velocity of decomp, 
of N H 4N 0 , a t a  given ionic concentration is 
proportional to  the  X H 4‘, N O ,', and H N O , concen
trations, and  diminishes w ith  increaso of the ionic 
concentration, b u t is independent of tho NO pressure. 
Tho reaction takes place in  tw o stages, viz., the  
form ation and  decomp, of an  in term ediate compound, 
probably  of th e  diazo-type, produced from  H N 0 2, 
N H 4', and  N 0 2' ; the  H N O , necessary is form ed by 
hydrolysis. H . F . G il l b e .

A c tio n  of cy an o g en  o n  z in c . H . B r a u n e  [with
IV. S c h u lz e ]  (Z. physikal. Chem., Bodenstein F est
band, 1931, 415— 422).—Tho velocity of the  reaction 
between Zn and  C2N 2 a t  115°, a t  const, vol., rises in  
th e  early  stages and  th en  becomes proportional to  
the  gas pressure ; after a tim e i t  falls and  the  reaction 
finally ceases before all th e  C2N 2 has disappeared. 
If  the  in itia l pressure is re-established by  addition of 
more C2N 2 the  same phenom ena occur, b u t the  steady 
velocity is m uch sm aller and the  final pressure is 
higher. The gradual divergence from  the  unimol. 
law is less m arked a t  room tem p., and is due no t to  
the  im perm eability of the  Zn(CN)2 formed but, 
probably, to  the  form ation of a  paracyanogen film. 
The velocity coeff. rises from 2-34 X 10~3 a t  0° to
1-16x10-® a t  115°, and the  hea t of activation is 13-4 
kg.-cal. R eadily adsorbed compounds such as CO, 
and  C6H g vapour do no t influence the  reaction, b u t 
0 2 greatly  reduces its  velocity, and  a t  sufficiently 
high concentration inhibits i t  completely.

H . F . Gil l b e .
F o rm a tio n  of w a te r  v a p o u r  in  th e  d is so c ia tio n  

of a  s a l t  h y d ra te .  B. T o pl e y  and  M. L . S m ith  
(N ature, 1931,128, 302).—The reaction MnC20 4,2H20  
— X MnC20 4+ H ,0  (in a  vac. a t  76°) is sensitive to 
sm all concentrations of H 20  vapour. Tho curve 
obtained by  p lo tting  the  ratio , ra te  v ac ./ra te  a t  p Bj0 
against p n ,o falls rapidly  to  a  m in., th en  rises more 
slowly to  a  m ax. of the  same order as the  ra te  in  a 
vac., and finally falls gradually to  0 a t  the  dissociation 
pressure. An explanation  is outlined.

L. S . T h e o b a l d .
R e a c tio n s  in  th e  so lid  s ta te  a t  h ig h  te m p e r 

a tu re s .  V III . D e te rm in a tio n  of th e  v e lo c ity  
of re a c tio n s  w h ic h  invo lve  th e  ev o lu tio n  of g a s . 
W. J a n d k r  and E . H o ffm a x x  (Z. anorg. Chem., 
1931, 200, 245—256).—A sim ple form  of apparatus 
is described. M easurem ents of the velocity of the 
reaction between B aC 0 3 and  SiO, a t  970—840° 
agree well w ith the  calc. vals. M easurements w ith

B aC 03 and  N b2Os a t  6245—748° show th a t  the reaction 
velocity increases 22-fold over this tem p, interval. 
The velocities of the  reactions in  the  system s B aC 03-  
SiO, and CaC03-M o0 3 arc  independent of the  external 
pressure between 73 m m . and 754 mm., and are 
therefore n o t influenced by the  diffusion of C02 
through th e  powder. H . F . G il l b e .

R e a c tiv ity  in  th e  so lid  s ta te  a n d  i t s  d ep en d en ce  
o n  d is ju n c tiv e  f a c to rs . J .  A. H e d v a l l  (Z. augew. 
Chem., 1931, 44 , 781—788).—Principally  an  account 
of work published a t  in tervals during tho last 20 
years, w ith  a  discussion of th e  various factors which 
m ay reduce the s tab ility  of a  crysta l la ttice  and thus 
perm it reaction between solids. H . F . Gil l b e .

In flu en ce  of th e  h a lo g e n s  on  th e  u n io n  of h y d ro 
g e n  a n d  o x y g en . C. N. H in s h e l w o o d  and  W. L. 
Gar sta n g  (Z. physikal. Chem., Bodenstein Festband, 
1931, 656—661).— I catalyses the  oxidation of 
MeOH a t  452° and  of C6H 0 a t  540—550°. Cl, and 
B r re ta rd  the homogeneous reaction between O, and 
H , a t  abou t 500°, b u t w hen presen t in  g reater pro
portion  th ey  accelerate the  surface reaction. Br 
resembles I  in th a t  i t  inh ib its th e  explosion a t  low 
pressures m ore readily  th a n  does Cl2. Possible ex
planations of the  resu lts are discussed. Removal 
of the in term ediate reducing substance by free halogen 
is p robably  of g reater im portance th an  the  deeomp. 
of th e  oxidising substances (OH, H ,0 2) by th e  halide.

" H . F . G il l b e .
D e c o m p o sitio n  of ozone, s e n s i t is e d  b y  b ro m in e .

B. L e w is  and  W . F e it k n e c h t  (Z. physikal. Chem., 
Bodenstein Festband , 1931, 113— 125).—The decomp, 
of 0 3 in presence of B r is characterised by tw o temp, 
in tervals. In  the  lower th e  reaction takes place on 
a solid interm ediate oxide, of which th e  ra te  of 
decomp, determ ines the ra te  of reac tio n ; no decomp, 
takes place in the  gas phase. A t higher temp, the 
sphere of reaction extends to  tho gas phase, in  which 
the  decomp, then  chiefly takes place. The decomp, 
velocity is proportional to  th e  B r concentration up 
to  a  certa in  lim it, above w hich the  velocity increases 
a t  an  increased ra te ;  i t  is independent of the 0 3 
concentration provided th a t  th is  exceeds a definite 
lim it, below w hich i t  increases w ith  decrease of the 
0 3 pressure. I t  appears th a t  B r accelerates the 
decomp, of th e  interm ediate oxide. On the as
sum ption th a t  only the surface mols. of the  latter 
tak e  p a r t in th e  reaction, the  velocity of decomp, 
of th is compound, calc, from the  tem p, coeff., is
1-2 x  10“3, in satisfactory  agreem ent w ith  the val. 
obtained by Lewis and Schumacher.

II . F . G il l b e .
B ro m in e -s e n s it is e d  o x id a tio n  of u n s a tu ra te d  

h y d ro c a rb o n s . G. R . S c h u l tz e  (J. Amer. Chem. 
Soc., 1931, 53, 3561— 3562).—A contraction greater 
th a n  th a t corresponding w ith  the  u nsatu ra ted  hydro
carbon presen t occurs when C2H 4, C3H 6, or C4H 8, 
in  the  presence of pure  0 2, is absorbed by B r water. 
A Br-sensitised oxidation of the  hydrocarbon to 
C 0 2 and  H ,0  is indicated. J .  G. A. Gr if f it h s .

C h e m ic a l k in e tic s  a n d  io n ic  re a c tio n s . IIL  
N e u tra l  s a l t  a c tio n  a n d  c a ta ly s is  in  io n ic  r e 
a c tio n s . A. K iss  (Magyar Chem. Fob, 1931, 37,
17—23; Chem. Zcntr., 1931, i, 2718).
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R e d u c tio n  of p e ro x y s u lp h a te  b y  v a n a d y l io n  
w ith  s i lv e r  io n  a s  c a ta ly s t .  D. M. Y o st and  W. H. 
Cl a u sse n  (J. Amer. Chem. Soe., 1931, 53, 3349— 
3354; cf. A., 1926, 251, 365).— VO" does n o t react 
with SoOg” a t  room tem p., bu t in  the  presence of 
Ag' the  velocity of the n e t reaction S20 8' ' - f  2V 0"-j- 
4H20 = 2 S 0 ,1" + 2 H V 0 3+ 6 H ' is d irectly  proportional 
to [S20 8" j and  [Ag‘], b u t independent of [VO"j. 
The sp. reaction ra te  is the  sam e as th a t  w hen C r"' 
is the  reducing agent, th u s shov ing  tho  absence of 
sp. effects due to  C r'"  or VO". The facts indicate 
the mechanism S ,0 8" + A g '= 2 S 0 .," + A g " ' (slow) 
followed by A g " '+ 2 V 0 " - |-4 H ,0 = A g '+ 2 H V 0 3+ 6 H ' 
(rapid). The sp. effects of o ther reducing agents 
may be ascribed to  the  different reac tiv ity  of a Ag 
ion-reducing agent complex. The varia tion  of 
velocity w ith  change of ionic streng th  is qualita tively  
in accord w ith B ronsted’s theory.

J .  G. A. G r if f it h s .
In flu en ce  of s t r o n g  e le c tro ly te s  o n  th e  c a ta 

ly tic  in v e rs io n  of su c ro se  h y  h y d ro c h lo r ic  a c id  a t  
30°. W . W. El o y d  (J. Physical Chem., 1931, 35, 
296S—-2984).—The velocity coeff. of the inversion 
of sucrose by OTJjT-HCI in  the  presence of A7- and 
2A7-NaGl, BaCl2, K 2S 0 4, and M gS04 have been 
determ ined a t  30°. The chlorides increase the  
velocity of inversion a t  a ra te  w hich increases rapidly  
w ith concentration, and  produce positive prim ary  
sa lt effects w hich in dil. ranges are linear, and in 
the complete range are exponential, functions of 
salt concentration. Sulphates decrease the  velocity, 
producing negative sa lt effects. I t  appears th a t  
the more highly hydrated  are tho ions of the  added 
salt the larger are the positive p rim ary  sa lt effects 
in the  H ’ catalysis of the sucrose inversion. The 
equation, k = k 0x lO r}I, (A., 1927, 21), does not 
represent the  negative sa lt effects of the sulphates, 
but for concentrations > 0 -5 3 / i t  describes the  
positive effects of the  chlorides. The vals. of k30/k25 
for HC1 solutions containing NaCI or BaCl2 are  
practically th e  sam e as th a t  (2-057) for HC1 alone. 
The val. for M gS04 is lower. Calc. vals. of the  heats 
of activation  for HC1 or H C l+ ch lo ride approxim ate 
to  the  classical val. of 26,000 g.-cal. p er mol.

L. S. T h e o b a l d .
A cid s a n d  th e i r  c a ta ly tic  a c tio n  in  w a te r -  

a lcoho l m ix tu r e s .  O x id a tio n  of e th y l a lco h o l 
b y  c h ro m ic  a c id  in  p re se n c e  of a c id s . M. B o b- 
t e lsk y  and  C. R a d o y e n sk y -Ch o latn ik o v  (Z. 
anorg. Chem., 1931, 199, 241—261).—The oxidation 
of E tO H  by H ,C r0 4 in dil. aq. solution is bimol., 
but a t  room tem p, the  velocity is zero in absence 
of a catalyst. S trong acids ac t as catalysts, although 
the reaction is no t very  sensitive to  the p B of the  
solution. The influence of HC104 is th e  sam e as 
th a t of I IN 0 3, and  the velocity is proportional to  
the square roo t of the  acid concentration, but w ith 
H 2S 0 4 the  relation  is linear. HC1 is anomalous, 
since its  influence is sm all and independent of con
centration above abou t A7; th is effect m ay he 
due to  the form ation of a labile compound between 
HC1 and  H 2C r04. W ith  increase of th e  E tO H  con
centration from 30 to  60% the  reaction velocity 
falls, bu t a t  higher concentrations the velocity 
increases a t  a rapidly increasing rate. I t  is suggested

th a t  iu  presenco of an  excess of H 20 2 th e  oxidation 
is concerned principally w ith  the oxidation of H 20 -  
E tO H  complexes or of E tO H  mols. surrounded by 
an  aq. envelope, and  th a t  if an  excess of E tO H  is 
p resen t the reaction consists of the oxidation of 
ankyd. E tO H  mols. H . E. G il l b e .

B a s ic  c a ta ly s is  in  th e  d e c o m p o s itio n  of d i
ace to n e  a lco h o l. J .  G. M il l e r  and  M. K il p a t r ic k , 
jun . (J. Amcr. Chem. Soc., 1931, 53, 3217—3224; 
cf. A., 1930, 42).—Tho effect of N H 3, N II2Me, NHM e,, 
and  N H 2E t on the  velocity of decomp, of diacetonc 
alcohol a t  25° has been determ ined in buffer solutions 
of the ty p e  N H 3-N H 4C1 diluted w ith  N a d  solution. 
In  each case, th e  mol. base catalyses th e  reaction 
an d  ca ta ly tic  consts. have been evaluated. The 
dissociation consts. of the  bases have been calc. : 
N H 3 0-175, N H 2Me 6-32, NHM e2 6-7, an d  N H 2E t
3-4 X10“1. W hen allowance is m ade for catalysis 
by th e  mol. base, Akcrlof’s d a ta  (A., 1928, 485) 
afford dissociation consts. in  b e tte r agreem ent w ith 
recorded vals. (this vol., 308). J .  G. A. Gr if f it h s .

In h ib ito ry  a c tio n  of a n th ra c e n e  in  th e  a u t -  
o x id a tio n  of b en z a ld e h y d e . H . L . J .  B ackstro m  
and  H . A. B ea tt y  (J. Physical Cliem., 1931, 35, 
2530—2567).—E xperim ents on th e  induced oxidation 
of anthracene show th a t  its  inhib itory  action in  tho 
au toxidation of PliCHO is connected w ith an  induced 
oxidation of tho inhibitor. The prim ary oxidation 
p roduct is antliranol which is autoxidisablo and  reacts 
w ith  0 2 to  form a  peroxide. This slowly decomposes, 
form ing anthraquinone. W ith  increasing concen
tra tio n  of anthracene tho  relative am ounts of the 
oxidation products formed approach 1 mol. of BzOII 
per mol. of anthraquinone. The induced oxidation 
of the  anthracene is th e  resu lt of a reaction w ith a 
peroxide of PhCHO, and  the assum ption of tho 
existence of an  unstable prim ary  peroxide, possibly
P1i-CH<^q ]> 0 , is a  necessary link in  the  reaction
chain. The results can be explained by a  chain 
mochanism (this vol., 572). In  tho photochemical 
reaction, there  occurs a  side reaction (20%) in which 
antliraquinol is an  in term ediate p roduct and reacts 
w ith  0 2 to  give equimol. am ounts of anthraquinone 
and  H 20 2. A second side reaction, favoured by a 
riso in  tem p, and  common to  both  photochem ical and 
therm al reactions, yields complex, coloured products. 
In  the  therm al reaction, th e  relative ratios of a u t
oxidation reaction and  induced oxidation depend only 
on th e  composition and  tem p, of tho solution. The 
photochem ical reaction is com plicated by a  screening 
effect of the  anthracene. The solubility of anthra- 
quinone in  PhCHO a t 0° and 25° is 0-0081 and  0-0210 
mol. per litre, respectively. L . S. T h e o b a l d .

O x id a tio n  of lin se e d  o il e m u ls io n s  in  th e  
p re se n c e  of lisem a tin  a n d  p o ta s s iu m  cy a n id e .
G. P . W r ig h t  and  M. V an  A l s t y n e  (J. Biol. Chem., 
1931, 93, 71—82).—The acceleration of tho  au tox id 
ation  of linseed oil emulsions by  hsemin and the  failure 
of KCN to  inhibit the  reaction are confirmed (cf. A., 
1924, ii, 320). Hzem atin-KCN accelerates th e  oxid
ation  as effectively as hsem atin-pyridine, wide vari
ations in  the  K CN  concentrations having little 
influence on the ra te  of reaction. The acceleration
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of oxidation by anim al charcoal is inhibited  by  KCN. 
H sem atin-pyridine lias no influence on th e  ra te  of 
oxidation of cystine, w hilst addition of small quantities 
of KCN induces a rap id  oxidation, an  effect also 
produced by addition of lirem atin-KCN in  the absence 
of pyridine. F . 0 . H o w itt .

S p o n ta n e o u s  o x id a tio n  of c y s te in e . I I .  A u t
o x id a tio n  of cy s te in e  free  f ro m  iro n . E . G. 
Ge r w e  (J. Biol. Chem., 1931, 92, 399—411; cf. th is 
vol., 718).—The acceleration by  a  trace of Fe of 
the slow spontaneous oxidation of pure cysteine is 
proportional to  the  am ount of added Ee. The oxid
ation  ra te  of Fe-free cysteine is too high to  he duo to 
the  m inute trace of Fe calc, on the  sensitiv ity  of the 
colour reaction used for Fe. P ure  cysteine is there
fore autoxidisable. A. Co h e n .

S p o n ta n e o u s  o x id a tio n  of cy s te in e . I I I .  
A c tio n  of c y an id es  a n d  c y s tin e  o n  cy s te in e  o x id 
a tio n . E. G. Ger w e  (J. Biol. Chem., 1931, 92, 525—  
533).—A utoxidation of Fe-free cysteine is no t 
inhibited by CN'. The acceleration due to  presence 
of Fe, however, is inhibited, due to  conversion of the 
F e"  or F o "‘ in to  the  corresponding Fe-K C N  com
pound. A ddition of F e as K 4Fe(CN )6 or K 3Fe(CN )0 
dees no t accelerate the  reaction. Cystine does not 
influence the  oxidation of cysteine (cf. A., 1923, i, 416).

F . 0 .  H o w itt .
E ffec t of i r o n  a n d  c y an id es  on  th e  sp o n ta n e o u s  

o x id a tio n  of d ia lu r ic  a c id . E. S. H ill (J. Biol. 
Chem., 1931, 92, 471— 481).—The spontaneous oxid
a tion  of dialuric acid is greatly  accelerated by addition 
of Ee except a t  the  norm al optim um  range of p u 7-0—
7-4 due, perhaps, to  the inab ility  of 0 2 to  enter the 
solution a t  a  ra te  greater th an  normal. A utoxidation 
of th e  acid is no t inhibited by KCN, w hilst th e  acceler
ation due to  presence of Fe is inhibited. Comparison 
is m ade w ith cysteine and glutath ione in cell oxidation.

F . 0 .  H o w it t .
A ctiv e  c e n tre s  in  h y d ro g e n a tio n  c a ta ly s is . 

G. M. S ch w ab  [with L. R u d o l p h ] (Z. Elektrochem ., 
1931,37,666— 669).—Theoretical. E . S. H e d g e s .

A ctio n  of ac tiv e  c h a rc o a l on  le a d  su lp h id e .
F . P u sc h e l  (Arch. exp. P a th . Pharm ., 1931, 161, 
455— 466).—Freshly prepared suspensions of PbS are 
oxidised in presence of anim al charcoal so th a t  the 
P b  becomes sol. in  HC1 and  N H 40A c. The action 
of th e  charcoal is independent of the  F e content, bu t 
is closely correlated w ith its adsorptive power and 
apparen tly  depends essentially on tho absorption of 
0  on its  surface. PbO and no t P b S 0 4 is th e  chief 
p rim ary  product from PbS in presence of charcoal.

W . 0 .  K er m ac k .
C a ta ly tic  o x id a tio n  of n i t r ic  o x id e . I I .  L. 

Szego and  L. Guacci (Gazzetta, 1931, 6 1 , 333— 358 ;  
cf. A., 1930, 713).—The catalysis of tho reaction 
2 N 0 + 0 2= 2 N 0 2 by  S i0 2 and A120 3 gels has been 
studied between 13° and  110°. From  30° to  80° the  
reaction obeys A rrhenius’ law, b u t a t  higher temp, 
reaction in  the  gaseous phase begins to  prevail. 
Below 30° the  cataly tic  effect is slower owing to  a 
decrease of the free surface caused by adsorption of 
N 0 2. The decrease of the  apparen t hea t of ac tiv 
ation and the variation of the  integration const, w ith 
different types of gels are explained by variations

in the  sp. gr. and  porosity of the  gels. M easurement 
of the  adsorption isotherm s for two samples of S i0 2 
gel indicate th e  existence of cataly tically  active 
centres. The high val. calc, for the  heat of adsorption 
of NO is accounted for by th e  solubility of th is gas 
in  the  adsorbed N 0 2. This furnishes a  possiblo 
mechanism of tho catalytic reaction. The velocity 
coeff. of th is  reaction is inversely proportional to 
the  diam eter of the  catalyst granules, and th is relation
ship should hold theoretically  for diam eters having 
mol. dimensions. 0 .  J .  W a l k e r .

K in e tic s  of th e  r e a c tio n  2 S 0 2+ 0 2 2 S 0 3
on  p la t in u m . G. B. T ay lo r  and  S. L e n h e r  (Z. 
physikal. Chem., Bodenstein Festband, 1931, 30—
43).— S tudy  of the reaction a t  525— 700° from both 
sides of the  equilibrium  point shows th a t  the  ra te  of 
form ation of S 0 3 varies directly  w ith  tho distance 
from equilibrium  and w ith 1 /[S 0 3] - ; the ra te  of tho 
reverse reaction varies directly  only w ith the  distance 
from equilibrium. No single expression could be 
obtained by consideration of the  process in  term s of 
sim ultaneous reactions. The apparen t h ea t of activ
ation  of the  form ation of S 0 3 is 16 kg.-cal., and that 
of the  dissociation on a  P t  surface 40  kg.-cal. The 
mechanism of tho reaction probably  involves the 
com bination of S 0 2 mols. on striking 0 2 mols. adsorbed 
a t  an  active point on the  ca ta ly s t; the  S 0 3 mols. 
formed do no t evaporate im m ediately, and therefore 
prevent access of other mols. to  the  active centres.

H . F . G il l b e .
In flu en ce  of h e a t  on  th e  p re p a r a t io n  of n ickel 

c a ta ly s t  o n  in fu s o r ia l  e a r th .  H . I. W a te r m a n  and 
M. J . v a n  T u s s e n b r o e k  (J.S.C .I., 1931, 5 0 , 227—  
2 2 8 t) .—The cata ly st obtained by  reducing N i oxide 
precip itated  on kieselguhr as a support a t  different 
tem p, was heated  w ith dil. HC1, which reacts w ith Ni 
w ith the  evolution of H 2. The N i oxide on the 
support was reduced successively a t  400°, 500°, and 
600°. A t 400°, after passing H 2 over i t  during several 
hr., only a  sm all q u an tity  of Ni yielding H 2 with 
HC1 was formed. The H 20  form ed during the  reduc
tion apparen tly  originates for the  greater p a rt from 
the  m oisture which was driven out. A t 500° the 
expulsion of 0 2 from the  Ni oxide is much s tronger; 
b u t reduction to  N i is not complete, the H 2 evolved 
scarcely exceeding half the  theoretical quan tity . At 
600° reduction increased greatly , the  percentage of 
Ni calc, from the  evolution of H 2 approaching the 
theoretical. Also th e  products from which 0 2 had 
no t been com pletely rem oved have a good catalytic 
effect on the hardening of soya-bean oil. This applies 
to  the  products prepared a t  400° and  a t 5 0 0 ° ; those 
reduced a t  600° had only a  very low activ ity , except 
in a single experim ent .

R e d u c tio n  of s o d iu m  c y a n a te . J .  D r u c k e r  and
F . A. H e n g l e in  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 437— 442).— The ra te  of decomp, of 
NaCNO a t  700° is fairly small (about 1%  per hr.), 
h u t in  presence of F e the decomp, is greatly  acceler
ated . R eduction to  NaCN by CO is complete at 
700°, b u t a t higher tem p, decomp, w ith  evolution of 
N , takes place. The composition of the  gas phase at 
500—700° has been determ ined. The heat effect of
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the reaction is - 8 - 5  kg.-cal., th a t  calc, from  the  
heats of form ation being —10-5 kg.-cal.

H . F . Gil l b e .
B in a ry  m ix e d  c a ta ly s ts  c o n ta in in g  m o ly b d e n 

u m  fo r  th e  sy n th e s is  of a m m o n ia . A. M ittasc h  
and K . K e u n e c k e  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 574— 582).—Tho activities of binary 
catalysts containing Mo and Co, Fe, Cu, Cr, W , and  
Mn have been compared. An increase of ac tiv ity  
occurs only when compounds are formed between the 
com ponents; thus the  ac tiv ity  of a  M o-Cu catalyst 
is purely additive. If  m ixed crystals, bu t no com
pounds, are formed, as in  tho M o-W  and M o-Cr 
systems, the  ac tiv ity  diminishes. Compound form 
ation alono, however, does not necessarily cause an 
increase of activ ity , and in certain  cases poisoning 
occurs. Sp. chemical factors, which vary  consider
ably from  one elem ent to  another, are of im portance. 
Tiie activation  heat of the  N H 3 synthesis varies from 
about 24 to  38 kg.-cal., according to  tho constituents 
and percentage composition of the  catalyst.

H . F . G il l b e .
I n te rm e d ia te  c o m p o u n d  fo rm a tio n  in  th e  

c a ta ly tic  sy n th e s is  of a m m o n ia . F o rm a tio n  of 
a n i t r id e  f i lm  o n  tu n g s te n . G. M e s s n e r  and 
W. F r a n k e n b h r g e r  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 593—607).—W hereas N H 3 and  H 2 
are adsorbed norm ally on W  w ith  form ation of a 
unimol. layer, th e  absorption of N 2 increases w ith 
rise of tem p., and is irreversible, and is shown from 
kinetic considerations to  be due to  compound form 
ation. In  the teinp. in terval 20—200° the q u an tity  
of H 2 adsorbed rap id ly  by  the  n itride film is less than  
th a t adsorbed by the pure m etal, b u t slow adsorption 
of H 2 persists for several h r . ; w ith rise of tem p, 
further absorption takes place. H ydrogenation there
fore occurs in  tho n itride film. H . F. G il l b e .

C a ta ly tic  d e c o m p o s itio n  of a m m o n ia  b y  iro n .
E. W in t e r  (Z. physikal. Chem., 1931, B , 13, 401— 
424).—B y using a stream ing m ethod i t  has been 
shown th a t  the  decomp, of N H 3 on F e a t  492—670° 
follows the  equation — dpta,Jdt=Kp%lu /p)fi . The 
heat of activation  is 54 kg.-cal. a t  500° and  51 kg.-cal. 
a t 700°. The relation between the  am ount of FeN  
produced and  the  N H 3 and H 2 concentrations lias 
also been investigated. The catalysis is explained 
by supposing th a t  a chemical equilibrium  is set up  in 
the adsorption film. J .  W. Sm it h .

D e te rm in a tio n  of th e  in c re a s e d  a c tiv ity  a t  th e  
in te rfa c e  b e tw e e n  z in c  c a rb o n a te  a n d  z in c  o x id e .
G. F . H uttig  [with E . R o se n k r a n z ] (Z. physikal. 
Chem., Bodenstein F estband, 1931, 591— 592).— 
Whereas A gN 03 is decomposed only very slowly by 
basic ZnC 03 and  by  ZnO, tho ac tiv ity  of m ixtures 
prepared by  heating  basic ZnC03 is a  m ax. when 
about 50%  of the  ZnC 03 has decomposed, i.e., when 
the interface between the  ZnC03 and  the ZnO is a 
max. H . F . G il l b e .

S u rfa c e  re a c tio n s  of a to m s  a n d  r a d ic a ls .
G. I. L a v in  and  W . F . J ackson  (J. Amer. Chem. 
Soc., 1931, 5 3 , 3189; cf. th is  vol., 321).—The oxid
ation of CO is used as a  te s t for OH, and from the 
yield of CO., it  is shown th a t  w hilst a  dehydration 
catalyst is efficient, a  dehydrogenation catalyst is

inefficient in causing the H + O H  com bination. A 
m ethod of separating H  and  OH is indicated.

J .  G. A. Gr if f it h s .
C a ta ly tic  h y d ro g e n a tio n  of c a rb o n  su b o x id e . 

K . A. K o be  and L. H . R e y e r so n  (J. Physical Chem., 
1931, 35, 3025—3035).—C30 2, cata ly tically  hydrogen
ated  by  passage w ith  I I 2 over Ni- or Pd-coated S i0 2 
gels, yields C 0 2 and  propylene as the two chief p ro 
ducts. The principal reactions which occur are C30 2 
+ SHj,—>-C3H 6-f-2HaO ; C30 2+  2H..0 —>CH„(CO,H).,; 
CH2(C02H )2—-> A cO H + C 0 2 and  CH2(C02H )2+ « C 30 ,  
- —¡»-polymeride. Tho Ni ca ta lyst favours the  form 
ation  of the polymeride, w hilst the  P d  ca ta ly st gives 
practically  no polymeride h u t more AcOH. Only 
small am ounts of sa tu ra ted  hydrocarbons are formed. 
C30 2 is an  active poison for tho hydrogenation of 
C2H 4. An im proved appara tus (A., 1922, ii, 641) 
gives 60—73%  yields of C3Oa from d iacety ltartaric  
anhydride. L. S. T h e o b a l d .

C a ta ly tic  a c tio n  of a n  a lu m in iu m  o x id e  c a ta 
ly s t .  W. D. B a n c r o ft  and  A. B. Geo r g e  (J. 
Physical Chem., 1931, 35, 2943—2949).— Previous 
theories concerning the  cataly tic  ac tiv ity  of A120 3 
have been investigated by  studying tho decomp. of 
A cO Et a t  450° by  A120 3 catalysts prepared in  different 
ways. The increase in the am ount of C2I I4 obtained 
by  sintering the  ca talyst is less th an  the  diifcrenco 
which exists in  th is respect between the dehydrating  
and dccarboxylating catalysts. W ashed pumice alone 
gives largo am ounts of C2H 4 and little  C 02, w hilst 
catalysts prepared by heating A1(N03)3,9H20  favour 
the  form ation of C2H 4 when com pared w ith  those 
obtained b y  precipitation w ith  aq. N H 3. The increase 
in C2H 4 resulting from sintering is sm all compared 
w ith  th e  effect, positive or negative, of adsorbed sub
stances. Taylor’s theory  of sp. cataly tic  activities of 
the  adsorbed ions explains tho results be tter th a n  
does A dkins’ theory  of mol. porosity.

L. S. T h e o b a l d .
R e c tify in g  a c tio n  a n d  h e te ro g e n e o u s  c a ta ly s is  

w ith  c o p p e r -c u p ro u s  o x id e  s y s te m s . W o. Os t - 
avald and H . E kbk ino  (Kolloid-Z., 1 9 3 1 ,5 7 ,7 — 14).— 
The relation between rectifying action, photo-electric 
effect, and catalysis previously suggested (this vol., 
35) is confirmed b y  quant, investigations in  which 
the  rectifying action of Cu-Cu20  plates has been 
com pared w ith  the ir cata ly tic  effect on th e  oxidation 
of p-phenylenediam ine. P lates which form  good 
“ detectors ” give tho best yields of aniline-black and 
quinliydrone. Oxidation and reduction of the  plates 
produces a parallel effect on both  the  rectifying action 
and  the cataly tic  power. E . S. H e d g e s .

C a ta ly s ts  fo r  s y n th e s is  of m e th y l  a lco h o l.
V. N . I pa t ie v  and B. N. D olgov .— See B., 1931, 962.

A c tiv ity  of m ix e d  c a ta ly s ts .  E . P ie t sc h  and
F . S e u f e r l in g  (Z. E lektrochem ., 1931, 37, 655—665). 
—The ac tiv ity  of cata lysts has beon determ ined by 
measuring th e  am ount of heat received by the ca ta ly st 
from  the  reaction. E xam ination of the  system s 
P b -T l and Pb-K C l as catalysts for the  recom bination 
of a t. H  has been directed a t  th e  mol. relations of the 
com ponents. The ac tiv ity  of m ixtures of P b  and  T1 
is consistently below th a t  in accordance w ith an 
additive law, there being a  sharp  min. a t about 33%
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P b. In  the  P b-K C l system  a  considerable increase 
of activ ity  is caused by th e  addition of the  first 10% 
of Pb and a considerable decrease by the first 10% 
of KC1. The relation is additive only between 45 and 
70 a t.-% . E. S. H e d g e s .

D e te rm in a tio n  of th e  a c tiv ity  of m ix e d  c a ta 
ly s ts .  E . P ie t sc h  and F . S e u f e r l in g  (Z. physikal. 
Chem., Bodenstein Festband, 1931, 523—532).—By 
therm o-electric m easurem ent of the  h ea t developed 
in  the  ca ta ly st the  ac tiv ity  of th e  la tte r  m ay be deter
mined. D etails are given of the  m ethod and  of 
appara tu s su itab le  for use w ith various types of 
catalyst. H . F . G il l b e .

D e c o m p o s itio n  of e th y l a n d  iso p ro p y l a lco h o ls  
a t  s u rfa c e s  of m a n g a n o u s  c o m p o u n d s . A. T.
W illia m so n  and  H . S. T ay lo r  (J. Amer. Chem. Soc., 
1931, 53, 3270— 3275).—The reactions of E tO H  and 
1VJ0 H  a t  1 atm . a t  th e  surfaces of MnO, Mn>S04, 
Mn3(i?()4)2> and  Mn2P 20 7 between 330° and  425° are 
m ainly dehydrations and  dehydrogenations. Under 
sim ilar conditions, th e  ra te  of decomp, of Pr"O H  is 
m uch g reater th a n  th a t  of E tO H . D ehydration 
decreases more th a n  dehydrogenation w ith increasing 
ago of th e  catalyst, and  w ith E tO H  and  MnO, the 
percentage of dehydrogenation decreases w ith  rise of 
tem p. The apparen t energy of activation  is therefore 
higher for tho dehydration process. In  accordance 
w ith the theory  th a t  dohydrogenation occurs a t  the 
positive ions of tho surface and  dehydration a t  the 
negative ions, th e  dehydrogenation/dohydration ratio  
decreases w ith  increasing valency of the  anion.

J . G. A. Gr if f it h s .
T h e r m a l  d e c o m p o s itio n  of g a se o u s  p ro p -  

a ld e h y d e  o n  th e  su rfa c e  of p la t in u m . E . W . R. 
St e a c ie  and  R . Mo rto n  (Canad. J .  Res., 1931, 4, 
582—590).—The reaction a t  820—935° follows tho 
unimol. law and occurs cataly tically  on the  P t  surface, 
tho  m ain products being, however, different from those 
of tho homogeneous reaction. Since th e  heat of 
activation  is 96,500 g.-cal., i t  seems th a t only adsorbed 
mols. react. R . Cu t h il l .

A u to x id a tio n  of b e n z a ld e h y d e . I I .  A c tio n  of 
c a ta ly s ts .  E . R a y m o n d  (J. Chim. phys., 1931, 28, 
421— 441).—Since salts of Mn, Co, Ni, Fe, Ag, and Cu 
activato the  autoxidation of PhCHO in tho dark  a t  
rates which decrease in  tho order nam ed, b u t are 
dependent on the  nature  of the anion, the activities of 
solutions of the  respective benzoates, prepared both  
by  double decomp, and  from the m etal oxide, were 
com pared by  determ inations of the  vol. of 0 2 ab 
sorbed. Benzoates’ of Mg, Zn, Al, P b , and  B i were 
inactive, those of Ag and Cu slightly active, whilst 
J in , Co, Ni, and Fo gave highly active salts. Cu and 
Ag gave different ra te  of oxidation-tim e curves, 
especially during the  period of induction. P rim ary  
oxidation of the  aldehyde to  B z0 2I I  probably occurs, 
followed by  oxidation of the ca ta ly st to  an  unstable 
per-salt which itself oxidises the  aldehyde more 
rap id ly  th an  th e  per-acid. Since the ra te  of oxidation 
is proportional to  (mass of catalyst)^, it  is probable 
th a t  the  prim ary oxidation is due to  the  form ation 
of ions in  solution, a conclusion confirmed by con- 
ductom etric m easurem ents. Since the  ra te  of oxid
a tion  in  light w ith a ca ta ly st is never the  sum of the

rates observed in  the  dark  w ith, and in light w ithout, a 
ca ta lyst, there  is evidence th a t  the cations concerned 
m ay also exercise an  antioxygenic effect.

J .  G r a n t .
T h e r m a l  d is s o c ia tio n  of b en zo ic  a c id  v a p o u r .

W . Mo ser  (Helv. Chim. Acta, 1931 ,14 , 971— 997).— 
BzOH, when heated  in  glass vessels a t  400—500°, is 
decomposed alm ost com pletely into C0I I 6 and  C 02 a t 
a rato  which increases w ith  rise of tem p, and  w ith  tho 
surface area of tho glass. Small am ounts of PhO H  
and CO aro also formed. Excess of C 02 slightly 
re tard s tho action. The m ain reaction is accelerated 
by  Al slightly, by  Zn or Fe greatly , and  all threo 
catalysts prom ote side reactions giving rise to  P h 2 
and  H 2. Cu or Cd accelerates the  m ain reaction and 
suppresses side reactions. Cd increases tho speed 
200 times. The reverse change is no t analytically 
detectablo. F . L . U s h e r .

P r e p a r a t io n  of f lu o rin e  b y  e le c tro ly s is . L. 51. 
D e n n i s , J . M. V e e d e r , and  E . G. R ochoav (J. Amer. 
Chem. Soc., 1931,53, 3263—3269).—A V -shaped cell 
of heavy Cu tub ing  in  which foaming is avoided and 
no diaphragm  is required is described. Difficulties 
encountered by  o ther workers are elim inated by 
using pure graphite electrodes and  specially pure 
electrolyte (K F,H F) dried a t  130°. F 2 is evolved 
im m ediately on passing tho electrolysing c u rre n t; tho 
cell m ay be used in te rm itten tly  and has an  efficiency 
of about 76%  a t 9-3 am p. J .  G. A. G r if f it h s .

P r e p a r a t io n  of h y d ro g e n  p e ro x id e  a n d  a m 
m o n iu m  p e r s u lp h a te  w ith  s t r e a m in g  e le c tro 
ly te s . E . H . R ie s e n f e l d  and  A. S o l o v ia n  (Z. 
physikal. Chem., Bodenstein Festband , 1931, 405— 
414).—Since during the  electrolytic prop, of both 
H 20 2 an d  (NH4)2S20 8 the  products undergo partial 
dccomp. a t  the  electrodes, th e  use of a stream ing 
electrolyte considerably increases the  yield. Under 
suitable conditions a  concentration of 0-58 millimol. 
H ,0 2 per litre  and a yield of 18% have been obtained. 
W ith  (NH4)2S20 8 th e  yield a t  first rises w ith  increase 
of tho stream ing velocity, b u t la te r fa lls; the  max. 
yield obtained is 71% . I f  the  cathode is placed above 
th e  anode, so th a t  the  0 2 liberated a t  the  la tte r comes 
in to  contact w ith  the  former, and  if the  electrolyte 
passes first over the cathode and  then  over th e  anode, 
H 20 2 and  (NH4)2S20 8 m ay  be sim ultaneously pre
pared. " " H . F . G il l b e .

B o ro n  h y d r id e s .  XV. E le c tro ly s is  of so lu 
t io n s  of b o ro n  t r ih y d r id e  in  a m m o n ia .  A. S to ck ,
E. W ib e r g , H . Ma r t in i , and  A. N ick las (Z. physikal. 
Chem., Bodenstein F estband , 1931, 93— 100).—Two 
principal reactions occur during the  electrolysis of a 
solution of B 2H f) in  anhyd. N H 3 a t  —75°. In  the  first 
th e  salt B.,H4,2NH4, which is formed in  the solution 
and  is responsible for the  conductivity, decompose into 
B 2H 4(NH2)2 and H 2, and  the  conductiv ity  sim ul
taneously dim inishes; th is  reaction proceeds to 
completion. In  tho  second reaction th e  B 2H , and 
N H 4 resulting from th e  electrolysis of th e  interm ediate 
compound yield H , and am ino-substitu ted  B2H 6, 
e.g. B 2H 5N H 2. This com pound is s till feebly acidic, 
and  its  N H 4 sa lt undergoes fu rther electrolysis and 
slow and  incom plete anamination, w ith  the  partia l 
re-form ation of B2H 4(NH2)2; alternatively , the B2H 4
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group reacts w ith  N H 3 to  y ie ld  B2H G and  N2. 
Anam ination o f B 2H G to  th e  e x te n t  of 2-3 N H 2 grou p s  
per m ol. h as b een  observed . H . E . G il l b e .

B e ry lliu m . I .  E le c tro ly s is  in  n o n -a q u e o u s  
so lv en ts . I I .  E le c tro ly s is  of b e ry l l iu m  c o m 
p o u n d s  in  o rg a n ic  n i t ro g e n  d e r iv a tiv e s . H . S. 
B ooth and G. G. T o r r e y  (J. Physical Chem., 1931, 
35, 2465— 2477, 2492— 2497).— I. S tarting  w ith  the 
purified basic acetate, m ethods for the  prep, of tho 
oxide, hydroxide, anhyd. chloride and n itra te , and  
acetylacetonate are described. The double K  chloride 
or sulphate could no t be obtained. Solutions of Be 
salts in E tO H , C jH jpO H , E tB r, glacial AcOH, 
acetylacetone, Me20 -B F 3, C0C12, PC13, liquid S 0 2. 
and ScOClo are m ainly poor conductors of electricity 
and none is a  satisfactory  source of Be.

II . Solutions of different Be salts in  th e  org. deriv
atives of N H 3 are either non-conducting or are poor 
conductors which yield Be only in  small am ounts 
(especially piperidine and pyrrole). In  general, tho 
solutions form  gelatinous colloidal substances which 
make the  practical separation of Bo problem atical.

L. S. T h e o b a l d .
E le c tro d e p o s itio n  of s i lv e r  f ro m  s u lp h a te ,  

n i t r a te ,  f lu o b o ra te , a n d  f lu o r id e  so lu t io n s . E . B. 
Sa n ig a r .—See B., 1931, 930.

S ilv e r  p la t in g  s o lu tio n s . B. E g ebe r g  and  N. 
Pr o m ise l .— See B., 1931, 930.

E le c tro -d e p o s itio n  of c o p p e r  in  th e  p re se n c e  
of g e la t in . R . T a f t  and  H . E . M essm o r e  (J. 
Physical Chem., 1931, 35, 2585—2618; cf. Trans. 
Kan. Acad. Sci., 1929, 32, 42).—The variations in 
form of the cathodic deposit from cells of the  typo 
Cu|CuSO,,, gelatin|Cu w ith  th e  concentration and 
type of gelatin  are recorded. Cathodes of An, P t, 
Ag, and  brass have only an  initial effect. Tho 
increase in  w t. of th e  Cu deposit, determ ined for 
different concentrations of gelatin  and  CuS04, different 
current densities, tim es, and  tem p., is best explained 
by the assum ption th a t  the  deposited Cu adsorbs 
gelatin on its  surface. M easurem ents of cathodic 
polarisation indicate th a t  complex ions are  formed 
between Cu” and gelatin, b u t th a t  the  electrochemical 
process occurring a t  the  cathode is prim arily  a dis
charge of Cu” . L. S. T h e o b a l d .

C h a ra c te r is t ic s  of w o rk in g  of th e  le a d  a c c u 
m u la to r .  E . D e n i n a  and  A. F r a t e s .—See B., 
1931, 981.

E le c tro ly tic  m a n u fa c tu re  of a lu m in iu m , a n d  
a lu m in iu m  p la t in g . V. 0 .  P l o t n ik o v , M. M. 
Gr a c ja n s k i , and  M. S. F o r t u n a t o v .— See B., 1931, 
979.

C h an g es p ro d u c e d  o n  e le c tro d e s  b y  e le c tr ic  
sp a rk s . L . B e l l a d e n  (Gazzetta, 1931, 61, 537—  
543).—The changes which occur a t  the  surface of 
electrodes by passing a spark  obtained by  means of 
an induction coil and  condensers have been studied 
using electrodes of Cu, Zn, brass, Cd, Sb, Bi, Tl, Mg, 
Pb and Al, and  w ith turpentine, liquid vaseline, 
paraffin, abs. E tO H , and  a ir as dielectrics. W ith  the 
liquid dielectrics the  size and  no. of the  craters formed 
on the electrode surface do no t vary  w ith the  
nature of the  electrode or of the dielectric. In  air,

however, the  changes produced depend largely on 
the  n a tu re  of the  m etallic surface and  on the 
properties of the oxide film. 0 .  J .  W a l k e r .

D e fin itio n  a n d  d e te rm in a t io n  of “ f re e  cy a n id e  ’ ’ 
in  e le c tro p la t in g  s o lu tio n s . W. B lu m .— See B . ,  
1931, 930.

E le c tro d e p o s itio n  of c h ro m iu m  a n d  in flu en ce  
of th e  c a th o d e  m e ta l .  J .  W . C u t h b e r t s o n .— See
B., 1931, 929.

E le c tro d e p o s itio n  of tu n g s te n  f ro m  a q u e o u s  
s o lu tio n s . C. G. Fink and F. L. Jones.—See B., 
1931, 930.

P r e p a r a t io n  of p u re  e le c tro ly tic  n ic k e l. I I I .
C. G. F i n k  and  F . A. R o h r m a n .—See B., 1931, 930.

G a se o u s  c o m b u s tio n  in  e le c tr ic  d is c h a rg e s .
V II I . T h e  c a th o d ic  c o m b u s tio n  of h y d ro g e n -  
o x y g en  m ix tu r e s . G. I. F in c h  and E . A. J .  M a h l e r  
(Proc. Roy. Soc., 1931, A, 133 ,173— 178; cf. th is  vol.,
44).—The study  of the  cathodic com bustion of electro
ly tic  gas has been extended to  th a t  occurring a t  
electrodes of Au, Ag, Ta, and W , and  to  th e  effect of 
such diluents as 0 2, H ,, and  H 20 . D ilution w ith  
H 2, even up  to  99-5% of H 2, results in  a rap id  increase 
of com bustion a t  a non-sputtering cathode, the  effect 
being much less pronounced a t  a freely sputtering  
cathode. The form ation of H 20 2 during tho com 
bustion is favoured by  increase of pressure, absence 
of spu ttered  m etal particles, and dilution w ith  I I 2 
(for a  non-sputtering cathode). The presence of 
steam  resu lts in an  increase in th e  ra te  of com bustion 
a t  a non-sputtering cathode, b u t has no effect a t  a 
freely sputtering  cathode. E lectro lytic gas burns 
m uch more rap id ly  a t  a  W  th a n  a t  a  T a  cathode.

L. L. B ir c u m sh a w .
C o n d e n sa tio n  of h y d ro c a rb o n s  b y  e le c tr ic a l  

d is c h a rg e . V I I I .  C o n d e n sa tio n  a s  a  fu n c tio n  
of t im e  a n d  p r e s s u r e .  S. C. L i n d  and  G. R. 
S ch ultze  (J. Amer. Chem. Soc., 1931, 53, 3355— 
3366; cf. th is  vol., 60).—W ith  const, dura tion  of 
discharge (1 hr.), the  fraction of CII4 which reacts 
and  th e  %  of H 2 produced increase rap id ly  w ith  
decrease of initial pressure. Appreciable quan tities 
of C2H 4 are found only a t  abou t 200 m m . W ith  
const, in itial pressure of CH4, a stead y  s ta te  of 
synthesis and  decomp, of hydrocarbons is established 
in  20 m in., and  fu rth er action of the  discharge increases 
the  yield of liquid and H 2. In  the  case of CH4 and 
C2H 4, th e  ra tio  of hydrocarbon disappearing to  H 2 
produced is independent of du ra tion  of reaction 
between 20 and  60 min., and th e  formulce of th e  liquid 
products are unchanged. Unlike the  product from 
C,H2, those from  CH4 and  C2H 4 are slowly decom
posed by  fu rth e r action  of the  discharge. H 2 is 
produced during the polym erisation of C2H 2 and  some 
hydrogenation occurs. J .  G. A. Gr if f it h s .

F o rm a tio n  a n d  d e c o m p o s itio n  of a m m o n ia  
in  h ig h - f re q u e n c y  g lo w  d is c h a rg e . R . R in k e l  
(Ann. Physik, 1931, [v], 1 0 , 129— 142).—The velocity 
of decomp, of N H 3 in  a  high-frequency glow discharge 
has been determ ined. W ith  an  in itia l pressure of
3— 4 m m . the  equilibrium  lies a t  about 98% N 2 and 
2%  H 2. The form ation of N H 3 from m ixtures of N 2 and 
H 2 of varying composition was studied. The m ost
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favourable ra tio  is N 2 : H 2= l  : 1. The influence of 
different electrode m aterials and of electrically neu tra l 
m etal sheets and  gauzes introduced between the  
electrodes was also studied. No alteration; in  reaction 
velocity w ith wave-length in the  range 400— 1700 m. 
was found. W . Go o d .

R e a c tio n  of p re v io u s ly  i l lu m in a te d  c h lo r in e  
w ith  h y d ro g e n . W . J ost and  H . S ch w eit zer  (Z. 
physikal. Chem., 1931, B , 13, 373—378).—R eaction 
still occurs 10_t sec. a fter illum ination has ceased, 
but th is is approx. the  lim it. The concentration of 
Cl atom s decreases more rapidly  th a n  calculation 
predicts owing to  turbulence in  the  appara tus increas
ing th e  num ber of collisions w ith the  walls.

N. H . H a r t sh o r n e .
P h o to s e n s i t is e d  d e c o m p o s itio n  of ozone b y  

b ro m in e . J .  W . T. S p i n k s  (N ature, 1931, 128, 
548).—The B r - 0 3 photo-reaction has a high 
quantum  efficiency. In  general, there  is no a fte r
effect, and  no appreciable change in  transm ission of 
365 or 546 m g takes place on insolation, indicating 
the  absence of absorption of an  interm ediate com
pound on surface walls. The quan tum  efficiencies 
a t  546 and  365 mg are practically  equal and  the  same 
efficiency is obtained for m ixtures of 0-3—3-3% B r 
and 0-5— 4% 0 3. The ra te  of reaction is directly  
proportional to  the intensity . An oxide of B r is con
sidered to  be the  “ carrier ” in  both  th e  therm al and  
photo-reactions. L. S. T h e o b a l d .

P h o to c h e m ic a l  c o n v e rs io n  of c a rb o n ic  a c id .
G. K ogel (Z. wiss. Phot., 1931, 30, 196—201).— 
Theoretical. The synthesis of CH20  is represented 
as a keto-enol change, ac tiva ted  by chlorophyll as 
light absorbent (cf. B ., 1919, 738a ).

J . L ew k o w it sc ii.
K in e tic s  a n d  p h o to c h e m is try  of c a rb o n y l 

b ro m id e . H . J .  S c h u m a c h e r  and P. B e r g m a n n  
(Z. physikal. Chem., 1931, B , 13, 269—284; cf. A., 
1928, 1200).—K c for the  reaction COBr„ —  C O + B r2 
is 1-77 X 10-4 a t  20°, 1-50 X 10"4 a t  50°, and  1-21 X1CH 
a t  100°, whence the  hea t of form ation a t  const, vol. 
of COBr2 is 1035+100 g.-cal. per mol. w ith in  th is  
tem p, range. In  visible and  long-wave ultra-violet 
light atom s and  ac tiva ted  mols. of B r tak e  no m easur
able p a r t  in  the  reaction  between 10° and  73°, nor do 
they affect the  form ation of C 02 when 0 2 is present 
between 20° and  250°. The absorption of light by 
COBr, begins a t  3200 Av increases rapidly, and then  
rem ains const, to  2100 A. In  th is  range th e  pho to 
chemical decomp, of COBr2 requires 1 quantum  per 
mol. Gaseous im purities which do no t absorb the 
ligh t have no influence on the  velocity of th e  decomp., 
th e  tem p, coeff. of which is TO per 10° between 10° 
and 40°. A lternative mechanisms suggested are  (i) 
COBr2+ £ ? = C O B r+ B r', then  C O B r= C O + B r; (ii) 
COBr2+ i /= C O + B r + B r '.  N . H . H a r t s h o r n e .

F o rm a tio n  of h y d ra z in e  d u r in g  e le c tr ic a l  a n d  
p h o to c h e m ic a l d e c o m p o s itio n  of a m m o n ia . A. 
K o en ig  and  T. B r in g s  (Z. physikal. Chem., Boden
stein Festband , 1931, 541— 552).—Since N 2H 4 is 
formed during the  decomp, of N H 3 both  photo- 
chemically and  under the  influence of the  glow dis
charge, i t  is probable th a t  N H 2 and /o r N H  are formed 
as in term ediate products. A t about —80° the  form 

a tion  of N 2H 4 preponderates over th a t  of N 2, although 
the yield, referred to  th e  electrical energy used, is 
less th a n  w ith the  stream ing gas a t  room tem p.

H . F . Gil l b e .
P h o to c h e m ic a l  r e d u c tio n  of f e r r ic  i r o n  in  t r i 

io d id e  so lu tio n . S. F . R a v it z  and  R . G. D ic k in 
s o n  (J. Amer. Chem. Soc., 1931, 53, 3381— 3384; cf. 
th is  vol., 30S).—I  and F e "  in approx. equiv. propor
tions are a t first formed m ore rapidly  in light of 
a> 5000  A. th a n  in  the dark  in  fresh solutions a t 0° 
containing appropriate concentrations of I , I ',  and 
F e '" . The light accelerates the  reduction of Fe '" 
by  I'. J .  G. A. G r i f f i t h s .

D e s e n s it is a t io n  of p h o to ly s is  of u r a n y l  fo rm 
a te . C. O u e l l e t  (IIclv. Chim. A cta, 1931,14, 936— 
966).—Photolysis of H C 0 2H  in th e  presence of U 0 2" 
is m arkedly retarded  by  Cl', I ',  F e” , K 2C r,0 7, AgN03, 
N aN O a, KCN, H gS 04, or quinol. Tho effect is 
relatively  greatest a t  low concentrations of the 
desensitising substance or of the  photolyte. Tho 
velocity (a) of the reaction in  tho presence of a  desensi- 
tiser (D) is related  to  th a t  (v0) in its  absence as 
expressed by  th e  form ula i>=a0/(ct+[3[Z)]). Baur’s 
form ula (A., 1929, 892) for the  relation between a 
s ta tionary  s ta te  and  in tensity  of illum ination is con
firmed by a study  of the  reversible photolysis of KI 
in  the  presence of U 0 2S 0 4. F . L. U sh e r .

H ig h ly  d is p e r s e  [p h o to g ra p h ic ]  em u lsio n s.
L uppo-C ram er (Z. wiss. Pho t., 1931, 30, 201—207; 
cf. P ho t. K orr., 1931, 67, 1).— The sensitising pro
perties of N a2S 0 3, N aH S 0 3, NaNOa, erythrosin, and 
pinaclirome on an  unripened “ grainless ” AgBr 
emulsion are compared. The changes on ripening, 
w ith and  w ithout the  addition of 3%  A gl, are studied.

J .  L ew k o w it sc h .
P h o to d ic h ro is m  a n d  p h o to a n is o tro p y . X. 

P h o to g ra p h ic  e x p e r im e n ts  w ith  p o la r is e d  ligh t.
I I .  F . W e ig e r t  and F . St ie b e l  (Z. wiss. Phot., 1931, 
30 ,177— 195 ; ef. following ab strac t).—Prim ary  Ag is 
proved experim entally to  ac t as sensitiser for the 
production of photodichroism ; th e  proportion of 
prim ary Ag so available is estim ated. C r0 3 treatm ent 
reverses the  sign of the  photodichroism . F e2(C20 4)3 
only develops extra-m icellar A g ; developer containing 
N a2S 0 3 (e.g.. p-phenylenediam ine) lays bare and 
develops intram icellar Ag as well, allowing its pro
perties to  be differentiated. Polarised light can even 
induce weak dichroism w ithin the micelle.

J .  L ew k o w it sc h .
P h o to d ic h ro is m  a n d  p h o to a n is o tro p y . V III.

F . W eig e r t  and  F . S t ie b e l  (Z. physikal. Chem., 1931, 
B , 13, 285— 298).—The anomalous additive di- 
chroism produced by  th e  sim ultaneous action of two 
beams of polarised light of different colours has been 
more completely studied (cf. A., 1930, 1238). The 
anomalies are especially m arked when red  light is one 
of the  components. Experim ents in  which the one 
beam is polarised and the  o ther is no t show th a t red 
and  blue polarised light are m ainly concerned w ith the 
anisotropic “ form  factor ”  and  w ith  th e  “ activation 
factor ” of the  la ten t image respectively.

N . H . H a r t sh o r n e .
In te n s ify in g  a c tio n  of h y d ro g e n  p e ro x id e  an d  

o rg a n ic  p e ro x id e s  on  th e  la te n t  p h o to g ra p h ic
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im ag e . C. E . B a r n e s ,  W . R . W h it e h o r n e ,  and  
W. A. L a w r a N o e  (J. Physical Chem., 1931, 35, 
2637—2649).—Tim o-gam m a curves indicate th a t  
latent image intensification by  1I 20 2 depends largely 
on the developer used. H 20 2 produces an  increase 
in speed w ith all developers except “  glycine ” ; 
pyrogallol and m etol show th e  highest degree of 
intensification, h u t th e  tim e-gam m a curves reveal a 
wide difference in  the ir action. m-Chlorobenzoyl 
peroxide is the only one of the org. peroxides investig
ated which shows tru e  intensification. The effect of 
treatm ent w ith  H 20  before developm ent is discussed.

L. S. T h e o b a l d .
In s ta b i l i ty  of s i lv e r  h a lid e s , a n d  p h o to g ra p h ic  

p ro c e sse s  in  th e  s i lv e r  h a lid e  p l a t e ; l ig h t-  
se n s it iv ity  a n d  d e v e lo p m e n t. K . F r e d e n h a g e n  
and (F r a u ) M. W e l l m a n n  (Z. physikal. Chem., 
Bodenstein F estband, 1931, 135— 144).—The p artia l 
pressure of Ag over solid AgCl, AgBr, and  A gl a t  room 
tem p., calc, from  existing v.-p. m easurem ents, is 
considerably greater th a n  tho sa tu ra tion  v . p. of 
Ag. The gas phase in  contact w ith  a photographic 
plate is therefore supersaturated  w ith  respect to  Ag, 
and m any aspects of tho behaviour of a p la te  on 
exposure and developm ent arc explained as due to  
removal of th is  supersaturation. H . E. Gil l b e .

E lim in a tio n  of a m m o n ia  f ro m  a m in o -a c id s  
an d  o th e r  s u b s ta n c e s  b y  th e  l ig h t  of th e  q u a r tz  
la m p . F . L i e b e n  and  E. U r b a n  (Biochem. Z., 
1931, 239, 250—256; cf. th is  vol., 607).—The elimin
ation of N II3 from  the  a-N Il2-group of N H 2-acids 
(NHyCH2'C 0 2tI, alanine, aspartic acid, cystine, argin
ine, lysine, tyrosine, tryp tophan , histidine, antliranilic 
acid) and from  guanine, guanidine, and  benzidine by 
light from  th e  q ü artz -H g  lam p has been measured. 
The acids ex h ib it g rea t differences in  regard to  the  
am ount of N II3 lo s t; histidine, th en  cystine, loses 
most. No relation exists between th e  am ount of N H 3 
eliminated and  the  accom panying to ta l docomp. 
(measured colorimetrically) of histidine, tyrosine, and 
tryptophan. The action proceeds more rap id ly  in 
acid th a n  in  neu tral or alkaline medium. No N H 3 is 
eliminated from guanidine, b u t the  N H 2-groups in 
guanine, anthranilic  acid, and benzidine aro affected 
by the light to  much the  same ex ten t as is th a t  of a 
straight chain. The s-NH2-group in  lysine is probably 
also attacked . " W . McCa r t n e y .

P h o to c h e m ic a l d e c o m p o s itio n  of a m in e s  a n d  
the  p h o to c h e m ic a l in te ra c t io n  of a m in e s  a n d  
e th y len e . H . J .  E m e l é u s  and  H . S. T a y l o r  (J. 
Amer. Chem. Soc.. 1931,53, 3370—3377; cf. th is vol., 
442).—N II2Me and N H 2E t  a t  125—260° in  the  full 
radiation of the q u artz -H g  vapour lam p slowly decom
pose into H 2, CH4, C2H g, N2j and a  non-volatile liquid 
containing N. In  th e  presence of 0 2, a relatively 
rapid reaction  occurs. Tho photo-decomp, of the  
amines induces the  polym erisation of C2H 4, especially 
at the  higher tem p. The velocity of reaction is 
independent of the  pressure of C2H 4 betw een 2 and 
25 cm. and of the  pressure of the  amines when the 
absorption of light is complete. Prelim inary experi
ments indicate th a t  C2H G probably  inhibits the  photo - 
decomp, of N H 3 and  amines, b u t some polym erisation 
of C2H g occurs. J .  G. A. Gr if f it h s .

4 N

P h o to - re a c tio n  b e tw e e n  b ro m in e  a n d  ci/clo- 
h e x a n e . W . J ost (Z. physikal. Chem., Bodenstein 
F estband, 1931, 291—297).— C ontrary  to  R ideal’s 
report, no appreciable reaction takes place between 
B r and cycZohexano in th e  dark . B oth  th e  band and 
continuous regions of the  B r absorption spectrum  are 
photocataly tically  active, and produce the  same type 
of reaction. The velocity coeff., (d log [Br2])/<//, is 
approx. proportional to  the  square ro o t of the  cijclo- 
hexane concentration. In  presence of H 2 th e  velocity 
is unchanged; 0 2 produces a  m arked decrease, and 
tho  gradual increase of tho coeff. during the  reaction 
indicates th a t  0 2 disappears as tho reaction proceeds. 
The quantum  yield a t  73— 100° is of the  order of 
12 to  40. Tho tem p, coeff. of the reaction is about 
2 per 30°, and  the  quantum  .yield a t  room tem p, is thus 
abou t 2. The mechanism is discussed.

H . F . Gil l b e .
Q u a n tu m  y ie ld  of 0-5 in  p h o to c h e m ic a l r e 

a c tio n s . F . W eig e r t  and  F. P r u c k n e r  (Z. physi
kal. Chem., Bodenstein F estband, 1931, 775—784).— 
Tho yield of tho  photochem ical conversion of o-nitro- 
benzaldehyde, a t  concentrations of 0-02— 8%  in 
COMe2, in to  o-nitrosohenzoic acid is 0-5 and  is inde
pendent of wave-length between 3130 arid 4360 Ä. 
even when, as a t  3130 Ä., th e  solvent absorbs the  
greater p a r t of the  radiation. In  presence of more 
th a n  one absorbing substance, therefore, a  pho to 
chemical Beer’s law  cannot be said to  exist. This 
apparen t anom aly is explicable on th e  assum ption 
th a t  the  COMe2 acts as a sensitiser in  the  same m anner 
as does Cl a t  high concentrations on tho decomp, of 
0 3. A t concentrations below 0-5% tho yield a t  3130 
and  3660 Ä. falls, the  min. val. being about 0-35, owing 
to  a  breakdow n of Beer’s law. H . F . Gil l b e .

E ffec t of s e a -w a te r  i r r a d ia te d  w ith  u l t r a 
v io le t  l ig h t  o n  th e  v e lo c ity  of a lco h o lic  f e rm e n t
a t io n  of d e x tro s e  so lu t io n s . L . S an zo  and  F. 
P ir r o n e .— See th is vol., 1333.

P h o to c h e m ic a l  sy n th e s is  of c a rb o h y d ra te s .
G. E m schw lller  (Bull. Soc. chim., 1931, [iv], 49, 
1167— 1187).—A lecture.

A c tio n  of l ig h t  o n  c a ta ly tic  o x id a tio n  b y  c o m 
p le x  m e ta l l ic  s a l t s . Y. S h ib a t a  and  S. G oda  (Bull. 
Chem. Soc. Jap an , 1931, 6 . 217—220).—T he rate  
of oxidation of d-catechin in  presence of racemio 
[Co en2N H 3Cl]Br2 is sm aller in  green light th a n  in 
red  or white light. The absorption spectrum  of 
tho  complex sa lt exhibits bands a t  5000 and 3640 Ä., 
b u t both these wave-lengths are tran sm itted  by the 
green screen used. I t  thus appears th a t  excited 
H 20  mols. are more effective th an  excited mols. of 
the  complex sa lt; th is  view is confirmed by  the  low 
reaction velocity in light which has passed through 
an aq. CuS04 screen. I t  is suggested th a t  ordinary 
H 20  mols. are activated , possibly by  dissociation, 
by  the  complex salt. H . E . G i l l b e .

D e c o m p o s itio n  of b e n zo p h en o n e  d ia z id e  u n d e r  
th e  in flu e n c e  of A '-rays. G. Cr o n h e im , S. G q t z k y , 
and  P . Gü n t h e r  (Z. physikal. Chem., Bodenstein 
Festband, 1931, 7S5— 791).—X -R ays of wave-length
0-60— 1-54 Ä. cause rap id  decomp, of benzophenone 
diazide, and  evolution of N 2; tho com pound a t  first
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fluoresces and  finally becomes red. In  th is wave
length region the quan tity  of energy transferred  to 
th e  secondary electrons per mol. of N 2 evolved is 
25 kg.-cal., and  is independent of the  wave-length. 
The results confirm Glockler’s theory  (A., 1928, 970) 
of the  chemical ac tiv ity  of X -rays. H . F . G il l b e .

T e m p e ra tu re  co effic ien t of th e  s y n th e s is  of 
h y d ro g e n  b ro m id e  b y  a -p a r tic le s . S. C. L in d  an d
E. F . Ogg (Z. physikal. Chem., Bodenstein Festband, 
1931, 801— 800).—The com bination of H 2 and  Br 
under the  influence of a-particles is no t a chain 
reaction a t tem p, up to  300°. The reaction velocity 
appears to  be a function of the square root of tho 
radiation in tensity , and propagation of tho reaction 
is therefore probably due to B r a to m s; since, how
ever, the  photochemical reaction does no t proceed 
a t  room tem p., the  atom s produced by tho action 
of a-particles are more reactive th an  are those pro
duced photochemically. A t 40° th e  therm al ra te  
is negligible, and the ra te  under a-particlo bom bard
m ent, i.e., the  ra tio  of th e  no. of mols. of H B r formed 
to  the  no. of ion-pairs produced, is 0-54. The therm al 
ra te  is appreciable a t 100° and  is abou t 1/6 of the 
to ta l ra te . The a-particle ra te  rises to  a  m ax. val. 
of 1-51 a t  192° and approaches zero a t 265°; a t  
higher tem p, negative vals. m ay  be obtained. Tho 
ra te  of H B r (liquid) decomp, under bom bardm ent 
a t  room tem p, is about 2-8, and  this effect preponder
ates a t  higher te m p .; the  inhibitive influence of 
H B r is then  negligibly small. F o r the  in terval 
40— 192° the  tem p, coeff. of the  to ta l reaction  is 
about 1-1 per 10°, and a t  higher tem p, i t  approaches 
th a t  of the  therm al reaction, viz., 2—2-3.

H . F . G il l b e .
P h o to g ra p h ic  a c tio n  of a - ra y s . J .  E g gert  and

F .  L u f t  (Z. physikal. Chem., Bodenstein Festband, 
1931, 745—754).—Tho blackening of a photographic 
p late  by a-rays is directly  proportional to  the  con
centration  of the  emulsion. The range of action 
w ithin tho emulsion is about 25—30 p.. E ach nucleus 
w ith which a particle collides becomes capable of 
developm ent. The sensitivity  of the  p late  towards 
a-rays does no t vary  appreciably w ith  tem p.

H . F. Gil l b e .
P h o to g ra p h ic  a c tio n  of c a th o d e  r a y s .  A. 

B ec k e r  and  E . K ip f h a n  (Ann. Physik, 1931, [v], 
1 0 , 15—51).—The effect has been investigated on 
3 different AgBr emulsions for electron velocities
15— 100 lev. The valid ity  of the  reciprocal law is 
confirmed. Almost to  the appearance of solarisation 
tho relationship between the blackening, S, and  the 
electron quan tity , Q, can be represented by S —C log 
(a-Q +l) where a and G are consts. The initial 
photographic sensitivity  of all th e  films used is p ro 
portional, betw een 15 and  100 kv., to  th e  electron 
energy falling on them . Vals. of the  photochemical 
yield are given. W. Go od .

A c tio n  of r a d o n  o n  u n s a tu r a te d  h y d ro c a rb o n s .
G. B. H e is ig  (J. Amer. Chem. Soc., 1931, 5 3 , 3245— 
3263).—U nder th e  action of a-rays from  radon, the  
num ber of mols. of hydrocarbon reacting per ion 
pair (M IN  ratio) is for allene 10-0, allylene 8-3, 
CMe-CMe 5-8, p-butene 3-8, and isoprene 12-7, decreas
ing to  10 during the  reaction. L iquid products

together w ith  H a and  CH, are obtained, b u t in  the 
case of the  first two, the  liquids are transform ed into 
solids. The results indicate th a t  the  M /N  ratios 
are additive and constitutive. The M /N  ratio 
varies inversely as the ratio  A(H2+ C H 4)/-A(hydro- 
carbon). ' J .  G: A. Gr if f it h s .

A c tio n  of a to m ic  o n  m o le c u la r  h y d ro g e n .
Iv. II. G e ib  and  P . H arteck  (Z. physikal. Chem., 
Bodenstein Festband, 1931, 849— 862).—-The reaction 
between I I  atom s and  p ara-H 2 has been studied, 
b y  m eans of a  special apparatus, a t  0-5 mm. and
10— 100°. The reaction m echanism is the  same as 
th a t  found by F arkas (this vol., 174) for the  thermal 
reaction, viz., para-H 2+ H = H + o r th o - H 2. The heat 
of activation  is 7250+250 g.-cal. The ex ten t of de
comp. of para-H 2 m ay  be employed to  detect H  atoms 
a t  low concentrations, such as are produced, e.g., 
in  N H 3, H B r, or H 20  by  irrad iation  w ith the  Zn 
arc. In  addition, tho  m ean life of tho H  atom s may 
be estim ated. Thus in  N H 3 the  m ean life is 7 x  Iff4 
sec., and  recom bination by  trip le im pact is therefore 
im probable. H . F . Gil l b e .

A to m ic  h y d ro g e n  o cc lu d ed  in  i ro n  n itr id e . 
S . S a t o i i  (N ature, 1931, 128 , 457).—At. H  has been 
observed in  Fe n itride prepared by  heating Fe in 
gaseous NIL, (cf. th is  vol., 53). L. S. T h e o b a l d .

R e a c tio n  b e tw e e n  s o d iu m  v a p o u r  a n d  oxygen.
I I I .  A u to x id a tio n . F . H a b e r  and  H . S achsse 
(Z. physikal. Chem., Bodenstein F estband, 1931, 
831—S4S).—The reaction between dil. N a vapour 
and  0 ,  a t  relatively high partia l pressure, in  presence 
of an  inert gas, takes place in th e  gas phase, and 
consists prim arily  in  the addition of 0 2 mols. to 
N a atom s; subsequently  fu rther N a atom s react 
w ith the  N a 0 2 formed. H . F . G il l b e .

C o m p le x  p o ta s s iu m , a m m o n iu m , a n d  so d iu m  
s i lv e r  th io s u lp h a te s .  I .  A m m o n iu m  silver 
th io s u lp h a te .  G. S p actj and I . G. M u r g u le s c u  (Z. 
anorg. Chem., 1931, 1 9 9 , 273—282).—Potentiom etric 
m easurem ents w ith 0-01— 6M  solutions show that 
when X g2S20 3 and  (NH4)2S20 3 react 4 complexes 
are obtained, viz., (NH4),[Ag4(S.,03)3],H 30, 
(NH 4)[Ag(S20 3)], (NH 4)4[Ag2(S26 3)3],H 2b ,  ' and
(NH4)5Ag(S20 3)3. D etails are given of the  prep, of 
these compounds. II . F . Gil l b e .

F o rm a tio n  of c o p p e r  p e ro x id e s  in  n o n -aq u eo u s  
m e d ia . I . S. T e l e t o v  and  A. D. V e l e s c h in i e t z  
(U krain. Chem. J . ,  1931, 6 , [Sci.], 53— 60).—A ppt. 
containing CuO, and  CuO in various proportions is 
obtained by the  add ition  of an  E t20  ex trac t of H 20 2 
to  a MeOH solution of Cu(N 03)2. The proportion of 
C u0 2 in the  pp t. increases w ith  the  relative H 20 2 
concentration  of the  solution. H 20 2 is decomposed 
by th e  p p t., which also decomposes on consequent 
d im inution in  H 20 2 concentration, and Cu again 
passes in to  solution. The stab ility  of the  pp t. is not 
affected by the presence of H aO. Cu compounds 
catalysing the  dccomp. of H ,0 2 form C u02 as an  in ter
m ediate product. R . T r u s z k o w s k i .

C h e m ic a l re a c t io n s  in  c ry s ta ls .  I I .  G upric  
s u lp h a te .  V. K o h l sc h u t t e r  and  H . N it sc h m a n n  
(Z. physikal. Chem., Bodenstein Festband, 1931, 494— 
509).—X -R ay, microscopic, and  chemical study  of



G EN ER A L, PHY SICA L, AND INORGAN IC CHEM ISTRY. 1 2 5 3

the decomp. of CuS04,5H20  shows the  process to  be 
extrem ely complex. The hydrates w ith  5, 4, and  3 
H 20 , and the  arihyd. salt, possess very different 
lattice structures. The m onohydrate, when prepared 
in vac. a t  20—40°, is com pletely am orphous, b u t it  
becomes crystalline on warming. The product of 
dehydration of the pen tahydra te  to  approx. 2H 20  in 
vac. a t  20° consists of am orphous m onohydrate and 
pentahydrate , and  only on heating  a t  100° is the  
trih y d ra te  formed. A t 50°, in  air, th e  decomp. of 
CuS04,5H20  commences a t  m inute w hite points and 
greenish-blue surface s treaks; the  form er consist of 
m onohydrate and  the  la tte r  of triliyd ra te . The 

.streaks are parallel w ith  the  c axes of the  crystals, 
i.e., w ith  the  direction of th e  sm allest la ttice  const. 
Sim ilarly, crystals of [Cu(NH3)4][S04(H20)], a fte r 
being heated a t  90—93°, become divided in to  a scries 
of plates by fissures perpendicular to  the  longest axis. 
The significance of these and  other observations is 
discussed in  detail. H . F . G il l b e .

S ilv e r  f e r r i t e s . I I .  S t r u c tu r e  of y e llo w  h y d r 
o x id e  o b ta in e d  b y  h y d ro ly s is  of a  h o t  f e r r ic  
c h lo r id e  s o lu tio n . A. K r a h s e  and  W . B u c z k o v sk i 
(Z. anorg. Chem., 1931, 200, 144— 152; cf. th is  vol., 
695).—The yellow hydroxide obtained by hydrolysis 
of aq. FeCl3 a t  120— 160° is ferrous acid (y-FeOOH), 
for th e  H  which i t  contains is replaceable by Ag. 
Owing to  the position of its  isoelectric point, i t  m ay 
contain basic chloride. A t 160° the  hydrolysis also 
yields a-Fe20 3. It. C u t h il l .

B e h a v io u r  of g o ld  a n d  i t s  a llo y s  w ith  s i lv e r  
a n d  c o p p e r  to w a rd s  n i t r ic  a n d  s u lp h u r ic  a c id s .
G. Tam m a nn  and  E . B r a u n s  (Z. anorg. Chem., 1931, 
200, 209—231).—An is p ractically  unattacked  by 
H 2S 0 4 a t  tem p, up to  200°; a t  300° the  q u an tity  of 
Au dissolved is appreciable unless the acid has p re
viously been boiled. W hereas H N O , of d 1-3 is inert 
a t  20— 100°, H N 0 3 of d  1-5 dissolves appreciable 
quan tities of Au a t  20°, b u t the  acid rapidly  loses its 
activ ity . A u-A g alloys containing 0-75 and  0-55 mol. 
Au are scarcely a ttacked  by boiled H 2S 0 4 a t  100°. 
H 2S 0 4 a t  150° and  H N 0 3 (d 1-3) a t  100° do not 
a tta c k  A u-A g alloys containing more th a n  0-50 mol. 
Au, bu t w ith  a  lower Au content, even 0-49 mol., the  
action is m arked ; the  same obtains w ith  H N 0 3 a t  
90° for Au-Cu alloys. A fter rem oval of the  surface 
Ag, fu rth e r atom s move from the  in terio r of the 
alloy to  the  surface and  are then  dissolved; the 
q u an tity  of m etal dissolved is proportional to  the  
q u an tity  of Ag in  the alloy. H . F . G il l b e .

P r e p a r a t io n  of p h o s p h o re s c e n t  s u b s ta n c e s .
IV . C aS , S rS ,  a n d  B a S . N . F . Z h ir o v  (J. Appl. 
Chem., R ussia, 1930, 3, 1007— 1021).—SrS is best for 
investigating secondary solvents, the  theory  of which 
is developed. If tungsta tes are used the ignition 
temp, is lowered to  900— 1000°. C aW 04 sh ifts the 
spectrum  to  the  violet and  S rW 0 4 to  the  red. MgO 
is the only satisfactory  secondary solvent. CdS gives 
highly coloured lum inophores of poor quality .

Ch em ical  A b st r a c t s .
S ta b il i ty  of b a r iu m  s u lp h a te  a t  h ig h  te m p e r 

a tu re s .  E . G. M a t t t n  and B. K i l i a n  (Proc. Ind iana  
Acad. Sci., 1929, 36, 155— 156).—B aS 0 4 is stab le  a t

tem p, obtainable w ith ordinary laboratory  burners; 
sm all losses occur a t  higher tem p.

Ch em ical  A b st r a c t s .
A lu m in iu m  o x id e  a s  b a s is  of lu m in e s c e n t  

s y s te m s  : A l20 3- P t  a n d  A L ,03-M n  p h o s p h o rs .
E. T ie d e  and" R. P iw o n k a  (“Ber., 1931, 64, [B], 
2252—2258).—A120 3 prepared a t  900° is hygroscopic 
and incapable of yielding lum inescent preps., for which 
only the a-form is suitable. Pure  N II4 alum  is heated 
a t  900°, then  pressed in to  rods, and  heated  in S i0 2 
boats a t  1200— 1300° un til th e  corundum  la ttice  is 
well developed. Portions which have been in  contact 
w ith  the boats are rejected. Before ignition the  alum 
is m ixed w ith the sulphates, n itra tes, chlorides, etc. 
of Fe, Pd, Os, R h, R u, Ir , Au, Co, Ni, Ag, Bi, Cu, 
Cd, T i, Cr, J in , W , P t, U. Only those preps, activa ted  
w ith  P t  or J in  are tru e  phosphors in L enard’s sense. 
A120 3 containing Ti, Rh, or Cr m ust be classified 
separately. The lum inescent behaviour of tho phos
phors is described in detail, l ib  can  be presen t in 
m uch higher concentration th a n  P t. I t  appears th a t 
in  the  tru e  phosphors, Al20 3- P t  and Al20 3-M n, tho 
active m etal or .metallic oxide is to  be regarded as 
a ttached  to  the  corundum  lattice  as a  lattice-foreign 
com ponent w ith  consequent d isto rtion  of both  com
ponents. I t  appears essential th a t  tho sm allest a t. 
d istances of the  active elem ents, e.g., P t  (2-76 A.) or 
J in  (2-58 A.), m ust be sm aller th a n  th e  sm allest a t. 
d istances of the  m etal in the  basic m ateria l, e.g., Al 
(2-86 A.). H . W r e n .

R e a c tio n  b e tw e e n  th a ll ic  c h lo r id e  a n d  p o ta s s 
iu m  th io c y a n a te . I .  K . T a i m n i  (J.C.S., 1931,2433— 
2435).—The reaction  of T1C13 w ith  KCNS in aq. solu
tion can be represented by th e  equation  3T1CU+ 
4KCNS +  4H 20  =  3T1CNS +  4KC1 +  HCN +  5HC1 +  
H 2S 0 4. Evidently , T1(CNS)3 is unstable, and  H 2S 0 4 
is form ed th rough th e  oxidising power of T I" ' ions.

E. S. H e d g e s .
R e s id u a l  s i l ic a  f ro m  th e  a t ta c k  of le u c ite  w ith  

a c id s . G. A. B l a n c  (A tti R . Accad. Lincei, 1931, 
[vi], 13, 327—330).— If a  w arm  aq. solution of a 
m ineral acid is circulated through a granular layer of 
leucite crystals the liquid a t  first becomes tu rb id  and 
then  clear. The resulting layer of S i0 2 hydrogel is 
able to  rem ove S i0 2 from certa in  colloidal suspensions 
passed th rough it. I t  loses th is  p roperty  a fte r w ash
ing w ith  distilled H 20 , b u t its  ac tiv ity  can he restored 
by  addition  of electrolytes. The phenom enon is no t 
purely  one of flocculation of th e  dispersed S i0 2, since 
add ition  of electrolyte alone to  the  stable colloidal 
S i0 2 suspension does n o t bring abou t coagulation. 
The granules of th e  S i0 2 hydrogel are able to  adsorb 
an  am ount of electrolyte sufficient to  discharge the  
ultram icrons of the  disperse phase which are  brought 
in  con tact w ith  the  solid phase. O. J .  W a l k e r .

P r e p a r a t io n  of p u r e  c e r iu m . M. B il l y  and
E. T ro m be  (Compt, rend., 1931, 193, 421—423).—A 
70% yield of Ce is obtained by electrolysis for 1 |  hr. 
a t  850° of 25 g. of CeCl3, 16 g. of KC1, and  25 g. of 
CaF2 a t  10 am p. and  12 volts in a  sm all quartz  
crucible a t  the  bottom  of a larger C crucible (anode), 
w ith  a revolving axial Mo cathode, th e  top  of which 
is p ro tected  in a q u artz  tube. The only im purity
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was 0-0S% S i ; Brinell hardness 42-5 (250 kg.), d  (in 
CC14) 6-75, m. p . (a t 0-005 m m . pressure) 815+5°.

J. G r a n t .
L e a d  h a lo g e n o c a rb o n a te s . D. T s c h a y d a r o v  

(Z. anorg. Chem., 1931, 200, 200—208; of. A., 1930, 
164).—Tho substanco formed by in teraction  of aq. 
N a2C 0 3 w ith  aq. P bB r2 or aq. PbCI2 is no t a  pure 
compound, bu t a m ix ture in  varying proportions of 
P b C 0 3, P b 2(0H )2C 03, Pb(O H )B r or Pb(OH)Cl, and 
P b 2B r2C 0 3 "or P b 2Cl2C 0 3. Pure P b 2B r2C 0 3 has been 
prepared. I t . C u t h i l l .

A c tio n  of o x id is in g  a g e n ts  on  h y d ra z in e  s u l
p h a te .  A. P urgo tti (Ann. ist. super, agrar. Portici, 
1929, [iii], 3, 47—54).—In  alkaline solution : 3N>H4+  
4K M n04= 4MnOa+ 4 K O II+ 4 H 20 + 3 N 2; m  acid
solution N H 3 is also formed. W ith  F e " ‘ s a l t s : 
5N2H 4+ 4 F e 20 3= 8 F e 0 + 4 N H 3+ 3 N 2+ 4 H 20 ; w ith 
P b 6 2 in  acid or alkaline so lu tio n : 2 P b 0 2+ N 2H 4=  
2 H „ 0 + N ,+ 2 P b 0 . W ith  A gN 0 3 in  alkaline solu
t i o n : 2Ag20 + N 2H 4= 4 A g + N 2+ 2 H 20 . K 4Fc(CN)G 
in alkaline solution affords N 2 and H aO b u t no t N H S. 
Cr m ay be determ ined by  oxidation w ith  N a20 2 to 
chrom ate, which is decomposed by  N 2H 4 in  presence 
of H 2S 0 4, tho vol. of No liberated being measured.

Chem ical  A bstr a c t s.
A c tio n  of n i t r ic  a c id  o n  p h o s p h o ro u s  a c id .

B . B l a s e r  and I .  M a t e i  (Ber., 19 3 1 , 6 4 ,  [B], 2 2 8 6 —  
2 2 S 9 ).—H N 0 3 freo from oxides of N  has no action 
on H 3PO 3. In  5 5 %  acid containing oxides of N, 
H 3P 0 3 is com pletely oxidised in  15  m in. a t  1 0 0 °;  
under sim ilar conditions w ith  44% , 31% , an d  17%  
H N 0 3 4% , 9 3 % , and  1 0 0 %  of the H 3P 0 3 is unchanged. 
Tho existence of two forms of I I 3P 0 3 is suggested.

H . W r e n .
T r i th ia z y l  tr ic h lo r id e ,  (NSC1)3. A . M e u iv s e n  

(Ber., 1931, 64, [B], 2311—2315).—-Analyses and 
determ ination of mol. w t. in  freezing CGH G show th a t  
the  product obtained b y  tho action of Cl2 on N 4S4 in  
CHClg or CCI4 is trithiazyl trichloride for which the
constitution ^ <C g Q . j^ >SCl is suggested; by analogy
th e  compound N 4S4Br4 is considered to  be (NSBr)3. 
I t  is violently decomposed by alkali, more quietly 
by  dil. acids. W hen d ry  i t  rem ains unchanged for 
a  few days bu t is best preserved under CC14.

H . W r e n .
[T e tra th io lte tra z o le , ] (H S N )4. A. Me u iv s e n  

[in p a r t w ith H . H olch] (Ber., 1931, 64, [B,] 2301— 
2311; cf. A., 1929, 1252).—The compound
N < S H > N  (loc. cit.) is reduced by  N a and

E tO H  to  N a,S and  (NH4)2S ; NH JSH  is no t isolable 
as an  in term ediate product. I t  is hydrolysed by 
alkali hydroxide to  N H S and  N a2S20 3 w ith  sm all 
am ounts of N a2S 0 3 and  N a2S. W ith  A gN 03 in  MoCN 
and  COMe2 i t  affords the  compound (HSN)4,2AgN03, 
decomposing in tho course of a  few In-., im m ediately 
on contact w ith m oisture. W ith  N H 2K  in liquid 
N H 3 i t  affords th e  substance IvSN,NH 2K , im m ediately 
decomposed by  moist, a ir ;  i t  is freely sol. in  liq. N H 3 
if an  excess of (HSN )4 is present bu t so m uch N H 2K  
is invariably  present in  equilibrium  th a t  addition of 
P b l2 pp ts. a  m ixture of Pb(SN)2,N H 3 w ith  P bN H  
and" P bN ,P bI,N H 3. Direct action of solutions of

P b l2 or Pb(OAc)2'on (H SN )4 in  liquid N II3 never yields 
tho compound Pb(SN)2,N H 3 of Ruff and  Geisel (A., 
1904, ii, 396) w hilst under the  conditions used by  the 
authors the  action of P b l2 on N 4S4 in liquid N H 3 
leads to  tho  substance, P bN 2S,N4S4,3NH3. W hen 
trea ted  w ith  M gEtB r in  E t20 -C GH G, N 4S4 yields the
compound S E t< ^ > S H ,  b. p. 39— 41°/0-2 mm.
R epetition of the  work of Lengfcld and  Sticglitz on 
tho action of N H 2E t  on S2C12 confirms tho  isolation 
of the  substance (EtN S)4 ; since i t  evolves N 2 q u an tit
atively as N H 2E t when hydrolysed w ith  alcoholio
alkali the  constitutionN Et<[g_q) j /^ |]> N E t  is assigned

to  it. H . W r e n .
O x a la to a rs e n io u s  a c id  a n d  i t s  s a l t s .  I .  T . P.

B a r a t  (Z. anorg. Chem., 1931, 200, 232— 234).—Study 
of the  system  As20 3- H 2C20 4- H 20  a t  30° and  of solu
tions of tho two acids in  a  vario ty  of solvents failed 
to  indicate tho existence of a  solid complex acid. In  
aq. solution, however, tho  solubility of each acid is 
depressed by the  presence of tho other.

H . F . G i l l b e .  
E ffe c t of so m e  io n s  o n  th e  t r a n s f o r m a t io n  of 

o ra n g e  a n tim o n y  t r is u lp h id e  to  th e  b la c k  fo rm . 
L . L e h r m a n  (J. Physical Chem., 1931, 35, 2763— 
2765).—Ions accelerate tho change in  the  order 
S " > H 20 > N 0 3'> G T > S 0 4" > A c 0 ' and  I F > H 20 >  
N a’> N H 4\  The change to  tho black form is gradual, 
a scries of colours being displayed. A rise in  tem p, also 
accelerates tho transform ation. L. S. T h e o b a ld .

In te rn a l ly  c o m p le x  s a l t s  of b i s m u th  a n d  of 
t e r -  a n d  q u in q u e -v a le n t a n tim o n y  a n d  a rs e n ic .
A. R o se n h e im  [with I . B a r u t t s c h is k y ,  W . B u l-  
g r in ,  W. P l a t o ,  and  G. E b e r t ]  (Z. anorg. Chem., 
1931, 200, 173—199).—Salts of bism uth have been 
propared as follows. Tartrates: [Bi(C4H 40 G)]0H ,H n0 , 

N H 4[Bi(C4H 20 G)], C9H sN[Bi(04H 2OG)], 
C5H GN[Bi(C4H 20 G)],7H20 . Saccharate : 

K[Bi,(CGH 190 1G)]." Citrates : 
N a[B i0H (C 6H 50 7)],3H20 , K [B i0H (C GH 50 7)]. 

Glycollates: [BL(C2H 30 3)3(0 H )o]N 0 3,2H20 , 
[Bi(C2H 30 3)2]0 H ,H 20 , [Bi(C2H 30 3)2]2S 0 4.

3 - Nilropyrocatecholoxides: N H 4[Bi(CGH 30 2N 0 2)2],
K [Bi(C 6H 30 2N 0 2)2]. The following sa lts  of Sbm have 
been obtained. Glycollates : K[Sb(CH»0-C0,)o], 

Na[Sb(CH2O C 0 2)2], N H 4[Sb(CH20"C 02)2],H 20 , 
C5H GN [Sb(C fL0-C 02)2],0*5Ho0. Pyrocatecholoxides i  

N H 4[Sb(C6H 40 ,L ], K[Sb(CGH 40„)o],l-5H20 , 
C5H GN[Sb(C6H 40 2)2] , “ " 

C5H GN[Sb(CGH 40 2)2],CGH 4(0 H )2. Homocatecholoxide: 
N H 4[Sb(Me-CGH 3O2)2],0-5H2O. Dipyrocatecholphenyl- 
stibinic acid, H 2[Sb0Ph(C GH 40 2)2],4H 20 , and its 
pyridine salt, (C5H 6N)2[Sb0Ph(C 6H 40 2)2], are de
scribed. The following salts of As1”  have been 
prepared. Pyrocatecholoxides: CGH 40./.As’0 H , 

N H 4[As(Ct;H 40o)o], K[As(CeH 40„),],
K [As(C6 H40.,):,];CGH 4(0 H  )2,4HoC), 

Na[As(CGH 40"2)2],CGH 4(0H)“2,6H20 , 
Ba[As(CGH 40 2)2],,5H 20 , and corresponding pyridin- 
ium , quinolinium, and  anilinium  salts, all w ithout 
HoO of crystallisation. Homocatecholoxides: 
K[As(CGH 30 LAte)2], N H 4[As(CGH 30 2Me)2]. Pyro- 
galloloxide : 0H-As(CGH 30 2-0H ). R  C u t h i l l .
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D is tr ib u t io n  [a n d  is o la tio n ]  of p ro to a c t in iu m  
in  th e  in d u s t r ia l  t r e a tm e n t  of th e  m in e r a l  f ro m  
th e  B e lg ia n  C o n g o . F . R e y m o n d  (J. Chim. phys., 
1931, 28, 409— 410).— Pitchblende containing 75% 
U3Os was digested w ith  H 2S,Q4, and  the  residual S i0 2 
heated 3 hr. w ith  warm  H F  (1 : 3) containing a  little  
Ta20 5. The d ry  ex trac t was fused w ith  B aS 04, 
K H S 04, and  H T a 0 3, the  sol. sulphates were removed 
by hydrolysis, th e  B aS 0 4 (and Ra) by dil. H F , and  Po 
by calcination. Com parative ac tiv ity  m easurem ents 
of the  resulting T a20 5 showed th a t  4— 6%  of tho 
proto-Ac was present in  the  residues, 85%  being 
removed w ith the  U  in the prelim inary digestion w ith  
H 2S 0 4. This was recovered by  adsorption on a  gol 
of H T a 0 3. Failure to  confirm tho results of H ahn  and 
M eitner (A., 1921, ii, 150) is a ttrib u ted  to  differences 
in tho in itia l trea tm en t of tho  mineral. J .  G r a n t .

S u lp h u ro u s  a c id  a n d  i t s  s a l t s .  IX . A c tio n  of 
su lp h u ro u s  a c id  o n  s u lp h id e s  of iro n , z in c , a n d  
m a n g a n e s e . F . F o e r s t e r  and  J .  J a n i t z k i  (Z. 
anorg. Chem., 1931, 200, 2 3 ^ 5 ;  cf. A., 1929,159).— 
W hen S 0 2 is passed into aq. suspensions of MnS, FeS, 
or ZnS the action of the H 2S 0 3 on th e  sulphide varies 
w ith tho solubility of the  la tte r  in  H 20 , since th is 
determ ines the concentration ratios of tho ions SH ', 
S 0 3H ', and  H ‘. The m ost sol. sulphide, MnS, gives 
alm ost entirely  thiosulphate and  free S, whereas the 
m ost insol. sulphide, ZnS, gives m ainly pen tath ionate  
and te tra th iona te . W ith FeS a t  first th iosulphate, S, 
and trith ionato  are formed, b u t on fu rther action the  
thiosulphate form ation decreases and  higher poly- 
thionates are formed. A t first tho  prim ary  in te r
m ediate product SO reacts as follows : S 0 + 2 H S 0 3' 
— > H 20 + S 30 G", b u t th is  gives place to  S 0 + 2 H S 20 3' 
— X H 2O-j-S5O0" . The higher is [H ‘] th e  smaller 
is the concentration of thiosulphate necessary for tho 
commencement of pentatliionate form ation.

O . J .  W a l k e r .
A lleg ed  s e le n iu m  tr io x id e  of W o rs le y  a n d  

B a k e r .  G . B. L. S m it h  and C. L. M e i i l t r e t t e r  (J. 
Amer. Chem. Soc., 1931, 53, 3562—3563; cf. A., 1930,
48).—ScO, contam inated w ith  chlorides and  H aO is 
precipitated by the  action of 0 3 on solutions of Se in 
SeOCl2. J .  G. A. G r i f f i t h s .

M o ly b d e n u m  o c ta c y a n id e s . G. A. B a r b i e r i  
(A tti R . Accad. Lincei, 1931, [vi], 13, 375— 377).— 
Tho brick-red m olybdenum  cyanide obtained by the  
action of w arm  H N 0 3 on K 4Mo(CN)8,2H20  (cf. A., 
1928, 160) is no t H [M o02(CN)2,2H20 ], b u t contains 
the ion [M o^N Jg]"" and consists of 3 mols. of molybdic 
acid and  1 mol. of H 4Mo(CN)8. I t  can also be ob
tained by trea ting  K 4Mo(CN)8,2H20  w ith  a m olybdate 
in acid solution. O. J .  W a l k e r .

V o la til is a tio n  of p o lo n iu m  a n d  of a  d e p o s it  of 
th o r iu m  in  a  c u r r e n t  of g a s .  M. L e c o i n  (J. Chim. 
phys., ¡1931, 28 , 411— 420).—A n electrolytic deposit 
of Po on N i was heated in  a  quartz  tube (0-2 cm. 
diam eter) a t  750— 1000° for 30 sec. in a  current of gas, 
which was then  scrubbed w ith  N-HC1. The phos
phorescence of the  tube was photographed, and  th e  Po 
in solution and dissolved from the  walls of the  tube 
(m HC1 containing 0-01% IIF ) was determ ined from 
tho ionisation ac tiv ity  of a  drop of known wt. Vola
tile Po compounds are produced in  A . (especially if

im pure) and in CO+CO.,, bu t no t in N 2 or in  H„. A 
high yield of T h-C " is obtained in  0 2" (but none in 
0 2-free N 2) from  a  m ixture of Th-B , Th-O, and  
T li-C "; complete separation of th is m ixture, although 
difficult, appears to  bo possible. J .  G r a n t .

R h e n iu m  te tr a c h lo r id e  a n d  th e  rh e n ic h lo r id e s .
II . V. A. B r is c o e , P. L. R o r in s o n , and  E . M. S t o d - 
d a r t  (J.C.S., 1931,2263—2268).—-ReCl4 is the  prim ary 
product of heating R e in  Cl2. No cvidonce has been 
obtained of the  existence of the  reported  ReCl0 and  
ReClj. K 2RcC1g can be m ade by  syn thesis; i t  gives 
pp ts. w ith solutions containing tho ions Ag’, H g ', T I', 
but no t w ith solutions containing the  ions P b " , Cu", 
B a” , Co", N i" , M il" ,  Mg*', E e", F e '" , Z n", L i', and 
H g". E . S. H e d g e s .

M o n o th io p e r - rh e n ic  a c id . W . F e i t  (Z. aiiorg. 
Chem., 1931, 199, 262— 270).—B y passing H 2S into 
a conc. solution of a  per-rhenate, tho m onothioper- 
rhenato  is produced q u an tita tive ly ; tho  end-point 
m ay bo estim ated approx. b y  titra tio n  w ith  aq. 
T1N03. The solution is not very  stable, b u t if poly- 
thioper-rhenates are rem oved by addition of T1N03 
a  greenish-yellow solution of tho  pure  compound is 
obtained. W ith A gN 03 Ag2S is p rec ip ita ted ; Pb 
yields a red pp t. which rap id ly  tu rn s  black and  H g a 
p p t. which is a t  first yellow and  finally w hite. The free 
acid decomposes slowly after liberation in  dil. solution 
yielding Re2S7. The K  sa lt is very  sol. in  H 20  and 
E tO H ; tho jRb and Cs salts are less sol., and the  pure 
N a  sa lt has been prepared only in  solution. The N H 4 
and  TI salts are described. Tho stab ility  of H R e 0 4 
is considerably reduced by introduction  of 1 atom  of 
S, and tho solubility relationships of the  salts, all of 
which are anhyd., are m arkedly altered.

H . F . G i l l b e .
C ry s ta ll in e  f e r r ic  o x id e  t e t r a h y d r a te .  P . A. 

T h i e s s e n  and  R . K o p p e n  (Z. anorg. Chem., 1931,200,
18—22; cf. A., 1930, 559).—Tho conditions for 
obtaining well-defined cryst. hydrates of F e20 3 are 
discussed. B y  slow hydrolysis of a  boiling dil. solu
tion  of F e(O E t)3 in  abs. E tO H  cryst. F e20 3,4H20  has 
been obtained. The la ttice  is probably  cubic, 
d 3 0—3-1. 0 . J .  W a l k e r .

M e ta llic  c a rb o n y ls . IX . R e a c tio n s  of i r o n  
te t r a c a rb o n y l .  W . H i e b e r  and H . V e t t e r  (Ber., 
1931, 64, [B], 2340—2346; cf. A., 1930, 1008).— 
Fe(CO)4 is converted by  E tO H  in to  Fe(CO)5 and  the 
substance 2Fe(CO)3,E tO H , which appears to  be dissoci
a ted  in  freezing H 20  in to  F c(C 0 )3 (or its hydrate) and 
Fc(C0)3,E t0 H . H igher alcohols, glycol, etc. appear 
to  yield sim ilar products, b u t th e ir isolation is com
plicated by  th e ir instab ility  tow ards hea t and  the  
difficult vo latility  of the  reactan t. Steam  condensed 
on Ee(C 0)4 causes volatilisation of Fe(CO)s and form 
ation  of a  red  solution probably containing sm all 
am ounts of Fe(CO)3 hydrate. MeCN and  Ee(C 0)4 
afford Fe(CO)5 and 2Fe(CO)3,MeCN, bu t the  change is 
n o t accom panied by  m arked evolution of CO. D e
comp. of the tricarbonyl derivatives by  acids occurs 
essentially according to  the  schemes, 2Fe(CO)3-f  
2H +- fF e 4++2C O -f-H 2+ F e(C O )4 (polymerised) and 
4Ec(CO)3+ 2 H +==Fe++-HFe(CO)4]3+ H 2, which are 
seldom ideally fulfilled. Reactions depend greatly  on 
the  nature , tem p., and concentration of acid and are
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complicated by  disproportionations, 3Fe(CO)3=  
Fe(CO)5 +  2Fe(C 0), or 2Fe(C 0)3 +  2 H + =  F e+++  
Fe(CO)5 +  C O + H 2. H . W r e n .

C o m p lex  ru th e n iu m  c o m p o u n d s . I t . Ch a r o n - 
NAT (Ann. Chim., 1931, [x], 16, 5— 121).—The solu
tion  obtained by  the  action of HC1 on R u 0 4 contains 
principally RuC14, bu t after boiling w ith E tO H  the 
compound RuCl3,HCl,2H20 , which exists in two 
isomeric forms, one red and the  o ther green, separates, 
both forms yielding RuC13 w hen heated. B y in ter
action of the  red compound w ith  N H 2Me,HCl the  
compound [R u (H 20 )2C1,,] (H • N H 2Me) (red) m ay bo 
obtained. Pyridinium  chlororuthenile, 
(C5H 5N H )3RuC13,H 20  (red), has been prepared in  tho 
same w ay as the  N f t,  salt (cf. A., 1925, ii, 586). Tho 
only satisfactory m ethod of preparing K 2RuC15 is to  
heat K2Ru(H20)C15 or K 2R uC lG. This compound takes 
up Cl2~ with form ation of K 2R uClG, whereas w ith Br 
progressive substitu tion  of Cl and finally destruction 
of the  mol. occur. The following complex compounds 
of R u chlorides w ith o thylenediam ine and  pyrid ine 
have been prepared : [R u(H 20)C l7]H4,en., (red), 
[Ru(OH)Cl7]H4,en2 (brown),
[RuC5H #NC15]H2,(C5H 5N )2 (brown), [Ru(C5H 5N)2Cl4], 
and  [Ru(C5H 5N)2C141H(C5H 5N) (yellow), and  also the 
compound [Ru(NO)Cl5]H 2,en (red). R . Cu t h il l .

R e a c tio n  b e tw e e n  a lk a li  p h o s p h a te s  a n d  
c h lo ro p la tin ic  a c id  in  a m m o n ia c a l  so lu tio n .
B. E . D ix o n  (J.C.S., 1931, 2306— 2313).— B y reaction 
of N a2H P 0 4 w ith (N II4)2PtC lG in presence of excess 
of aq."N H 3, using very dil. reagents a t  room  tem p., 
the  compound H 2P 0 4[P t(N H 3)4Cl(NH2)]0H  is ob
tained in  a. pure sta te . The action of H 3P 0 4 gives 
the  compound [P t(N H 3)4Cl(NH2)](H2P 0 4)2, evidence 
of tho basicities of tho two salts and of the  nature 
of the  phosphate radicals being obtained by titra tions, 
using m ethyl-orange and  plicnolphthalein in  presence 
of CaCl2. The former compound furnishes a  concrete 
example of the  type of in term ediate basic sa lt assumed 
in the form ation and hydrolysis of the  ehloroamido- 
tetram m ine series. The behaviour of P t  dissolved 
from P t  appara tus during the  course of silicate 
analyses is discussed w ith  special reference to  its 
co-precipitation w ith MgNH4P 0 4. In  the  accurate 
analysis of high Fe- and  Cr-bearing silicate rocks 
arid minerals i t  is advisable to  separate the  P t  a t  an 
early stage. E . S. H e d g e s .

S e n s itiv ity  of c h e m ic a l p re c ip i ta t io n  re a c tio n s .
I .  M. K o lth off (Z. anal. Chem., 1931, 8 6 , 34— 
40).—A discussion of the relations between solubility, 
particle size, tu rb id ity , and the sensitiv ity  of nephelo
m etric tests. ' E . S. H e d g e s .

N e p h e lo m e tr ic  t i t r a t io n s .  IV . E ffe c t of s h a k 
in g  a n d  c o o lin g  th e  a n a ly t ic a l  s y s te m s . C. R.
J o h n so n  (J. Physical Chem., 1931, 35, 2581—2584; 
cf. th is vol., 1141).—The effect of shaking and  cooling 
on typical system s used in a t . w t. determ inations is 
to  leave an  excess of chloride in th e  supernatan t 
liquid, yielding a low val. for th e  calc. a t. w t.

L. S. T h e o b a l d .
D e te rm in a tio n s  w i th  th e  c e n tr ifu g e  a n d  fa c to rs  

a ffe c tin g  th e m . H . S. G r e e n e  (J. Amer. Chem. Soc., 
1931, 53, 3275—3284; cf. A., 1922, ii, 309).— Under

const, conditions of ra te  an d  duration of centrifuging, 
tem p, and ra te  of precipitation, concentration of 
solutions, timo of keeping before centrifuging, and 
natu re  of p recip itan t, tho relation between wt. and 
vol. of B aS 0 4 is reproducible to  w ithin 1%  for ap 
propriate quantities. A sim ilar degree of accuracy 
is approached in  determ ining S in  steel, CaC20 4, 
Al(OH)3, Ni dim ethylglyoxim e, and n itron  n itrate, 
provided the boro of the  capillary is varied between
1-1 mm. for dense crystalline pp ts. and 10 mm. for 
ge la tinouspp ts. J .  G. A. Gr if f it h s .

S y s te m a tic  a n a ly s is  of th e  a n io n s . A. B. 
D uso h ak  and  M. C. S n e e d  (J. Chem. Educ., 1931, 
8 , 1177— 1186). Ch em ical  A bstr a c t s .

A b s o rp tio n  a n d  s e p a ra t io n  of h y d ro g e n  by 
m e a n s  of s i lv e r  p e r m a n g a n a te  s o lu tio n s . F.
H e in  and W. D a n ie l  (Cliem. F abr., 1931, 381—
383).—The absorbent consists of 300 c.c. of saturated  
K M n04 solution to  which are added 40-6 g. of A gN 03 
and 20 g. of silvered S i0 2 gel. Absorption of H 2 is 
complete w ith in  6— 10 m in., b u t CH4 and C2H G are 
not appreciably absorbed in  90 min. Excellent 
results are obtained for the  analysis of coal gas if 
CO and  unsatu ra ted  hydrocarbons are removed 
before determ ination of the  H 2. A special typo of 
p ipette  and a mechanical shaking device are described.

H . F . G il l b e .
M ic ro -a c id im e tr ic  s tu d ie s .  I I I .  M ic ro - t i t r a -  

tio n  o f s t r o n g  a c id s . J .  M ik a  (Z. anal. Chem., 
1931, 8 6 , 54— 61).—The errors involved are dis
cussed and  a procedure is recommended.

E. S. H e d g e s .
O x id a tio n - re d u c tio n  in d ic a to r s  of th e  tr ia ry l-  

m e th a n e  g ro u p . J .  K n o p  (Z. anal. Chem., 1931, 
85, 253—275).—The following 12 indicators of this 
group give satisfactory reversible colour changes 
in oxidation-reduction titra tio n s and m ay be used 
for K M n0 4 titra tions w ithout m aking allowance 
for the  q u an tity  of indicator used : acronol brilliant- 
blue, cyariin B, cyanol fast-green 2G, erioglaucin A, 
erio-green B, patent-b lue A, setocyanin C, setoglaucin 
O, setopalin conc., xylene-blue AS, xylene-blue VS 
and  xylene-cyanol FE . For the  titra tio n  of Fe with 
K M n04 after reduction w ith  SnCl2 in HC1 setoglaucin 
is recom m ended; M nS04 should be added and Ni and 
Co do not interfere. The colour change with all 
the  above indicators takes place w ith in  the  oxidation- 
reduction poten tia l range of +0-71 to  0-81 volt, i.e., 
very close to  the  equivalence po in t of the  F e"-K M n 0 4 
titra tio n , the  potential of which is 0-73 volt.

A. R . P o w ell .
D e te rm in a tio n  of w a te r  c o n te n t b y  d is t i l la t io n  

w ith  l iq u id s  le s s  v o la tile  th a n  w a te r .  I .  T e tra -  
c h lo ro e th a n e . H . L u n d i n  (Chem.-Ztg.. 1931, 55, 
762—763).—An appara tus and  procedure for the 
determ ination of sm all or large am ounts of H 20  in 
various m aterials by  distilling w ith C2H 2C14 are 
described. Experim ents w ith  yeast gave results 
which were independent of the  distillation tim e, 
provided th is  exceeded 25 min. E . S. H e d g e s .

C o n d u c to m e tr ic  s tu d ie s .  I .  In flu en ce  of 
s m a l l  a m o u n ts  of c a rb o n ic  a c id  o n  th e  c o n d u c to 
m e t r ic  t i t r a t io n  of a c id s  a n d  'a lk a l i s  a n d  i t s  
e l im in a tio n . W . P o e t h k e  (Z. anal. Chem., 1931,
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86 , 45—54).—In  the conductom etric titra tio n  of 
strong acids w ith a strong base a small am ount of 
carbonate in  the  base m ay generally be neglected, 
but when a  strong base is titra ted  w ith a strong acid 
in an  open vessel the ' C 0 2 taken  up from the air 
produces a m easurable error. The sm allest am ount 
of C 02 affects th e  titra tio n  of a  strong base w ith a 
weak acid or a weak base w ith a strong acid. A 
procedure for determ ining the  tru e  end-point by 
taking a large no. of readings in its neighbourhood 
and extrapolating is described; th is  is more con
venient th an  attem pting  the  complete exclusion 
of C 02. E. S. H e d g e s .

V o lu m e tr ic  d e te rm in a t io n  of w a te r .  J .  L i n d 
n e r  (Z. anal. Chorn., 1931, 8 6 , 141— 153).—Im prove
ments in apparatus and  m anipulation for the deter
m ination of H 20  by  decomp, of C^HĄPOCL (A., 
1925, ii, 901) are described. The modified procedure, 
applied to  the  determ ination of H  in  an  org. substance, 
gives a m ean error of only 0 05%  on a 1 mg. sample.

E. S. H e d g e s .
H a lo g e n  d e te rm in a t io n s  b y  G a s p a r in i ’s 

m e th o d . IV . K . H e l l e r  [w ith E . F r a n k e  and
G. P e u c k e r ] (Z. anal. Chem., 1931, 8 6 , 25—29; 
cf. A., 1929, 528, 1158).— Gasparini’s m ethod (A., 
1907, ii, 650) is no t recommended for org. halogen 
compounds which sublime or are decomposed w ith 
difficulty by  electrolysis. A fter electrolytic oxidation 
of the  org. substance in  H 2S 0 4-H N 0 3 m ixture, Cl 
can be determ ined gravim etrically. I lla ri’s m ethod 
(A., 1930, 101) is inaccurate. E. S. H e d g e s .

D e te rm in a tio n  of c h lo r id e s  w ith  th e  h ig h e s t  
a c c u ra c y . A. B. K e y s  (J.C.S., 1931,2440—2447).— 
The m ethod recom m ended is essentially a small- 
vol. V olhard titra tion , using only 1—2%  excess 
of A gN 03, all operations being carried out in  a single 
vessel. Only 1—2 c.c. of solution are required and 
the abs. sensitiv ity  is of the  order of 0-001 mg. Cl. 
A scheme for routine chloride determ inations is 
given. E . S. H e d g e s .

D e te rm in a tio n  of t r a c e s  of c h lo r id e  in  b r o m 
id e s . I . E . O r l o v .— See B., 1931, 971.

D e te rm in a tio n  of t r a c e s  of b ro m id e  in  co n cen 
t r a te d  c h lo r id e  so lu tio n s  b y  a  s in g le  t i t r a t io n .
M. B o b t e l s k y  and P . R o s o v s k a ja - R o s s ie n s k a j a  
(Z. anorg. Chem., 1931, 199, 283—288).—The m ethod 
is based on oxidation of the  m ix ture by H 2C r0 4- H 2S 0 4 
a t room tem p, and  under specified conditions, whereby 
B r alone is evolved. MgCl2 behaves anom alously 
and if i t  is present the  to ta l halogen evolved is de ter
mined and th e  am ount of Cl, which is proportional to 
the MgCl2 concentration, is sub trac ted ; Mn should 
be absent. HC1 and  FcC13 are  not decomposed a t  
concentrations below 4N . In  presence of Ca an 
excess of K 2S 0 4 m ust be added. H. F . G i l l b e .

D e te rm in a tio n  of s m a ll  a m o u n ts  of b ro m id e  
in  ch lo rid e . B. S. E v a n s .—See  B., 1931, 1009.

S e p a ra tio n  a n d  d e te c tio n  of h a lo g e n  io n s  
invo lv in g  th e  u se  of c h lo ra m in ę -T . E . M. 
Ger stenzang  (J. C hem . E d u c ., 1931, 8 , 1187— 1189).

C h e m ic a l  A b s t r a c t s .
D e te rm in a tio n  of f lu o r in e  a s  c a lc iu m  flu o rid e  

b y  th e  m e th o d  of B e rz e liu s . M . K a r a s i ń s k i

(Bull. Acad. Polonaise, 1931, A, 143— 147).—Berze
lius’ m ethod has been modified by discontinuing the 
use of AcOH in the analysis since CaF2 is fairly  soluble 
in AcOH. CaF2 is p recip ita ted  alone w ith  CaC'03 
and  residues in  the filtrate are worked up. The gela tin 
ous p p t. of CaF2 is changed by roasting in to  a cryst. 
form which facilitates filtration. The cryst. CaF2 is 
less sol. in H 20 . The modified m ethod is more 
accurate th an  the old m ethod. W . R . A n g u s .

D e te rm in a tio n  of o x y g en  b y  th e  p o la ro g ra p h ic  
m e th o d . J .  H e y r o v s k y  (Arh. H em iju, 1931, 5, 
162— 173).—The content of electro-reducible sub 
stances in  solutions can be determ ined from the  cur- 
ren t-vo ltago  curves obtained in electrolysis w ith  a 
dropping H g cathode and  a large H g anode. W hen 
solutions exposed to  a ir are examined, th e  curves 
exhib it two sum m its, corresponding w ith  reduction 
of 0 2 first to  H 20 2 and  th en  to  I I 20 . The m ethod is 
applicable to  the  determ ination of peroxides and 
a tm . 0 2, in the  absence of ions of noble m etals, which 
should previously be rem oved by alkali hydroxides.

R .  T r u s z k o w s k i .
D e te rm in a tio n  of o x id is in g  a g e n ts  b y  th e  a id  

of th e  r e s id u a l  c u r r e n t .  G. T a m m a n n  and  H. 
T h i e l e  (Pfliiger’s Archiv, 1931, 226, 694— 696; 
Chem. Zentr., 1931, i, 2785).— 0 2 can be detected, and 
H 20 2 determ ined approx., by m easurem ent of the 
residual current, using a  P t  wire anode and  platinised 
P t  foil cathode, and stirring  in  a closed glass vessel. 
Blood shaken w ith  0 2 gives a m ax. residual curren t 
of 0-002 m illiam p .; in  venous blood i t  is less than  
0-0001 m illiamp. A. A. E l d r i d g e .

D e te rm in a tio n  of th io c y a n a te  u s in g  th e  s te p -  
p h o to m e te r .  C. U r b a c ii  (Biochem. Z., 1931, 237, 
189— 198).—FeClg-HNOg reagent is added to  the 
suitably-diluted iluid, an d  the  extinction  eoeff. is 
determ ined and  com pared -with standard  extinction 
coeff.-concentration curves. F . O. H o w it t .

D e te rm in a tio n  of n i tro g e n . W . S h i m i d z u  (J. 
Im p. Fisheries In st. Jap an , 1931, 26, 35—39).— N H 3 
is distilled over w ith  steam  and  th e  residual liquid 
rem oved by passing steanl in  the  reverse direction.

C h e m ic a l  A b s t r a c t s .
D e te rm in a tio n  of n i t r a te s  b y  th e  b ru c in e  

m e th o d . A. B y c i c i i y n  (Chem. L isty , 1931, 25, 
302—303).— 1 c.c. of 2%  brucine in CHC13 and  21 c.c. 
of conc. H 2S 0 4 are  added to  10 c.c. of th e  H ,0 , and 
H N 0 3 is determ ined by com parison of th e  coloration 
produced w ith a s tandard . R . T r u s z k o w s k i .

D e te rm in a tio n  of n i t r a te s  b y  G ra n d v a l a n d  
L a jo u x ' m e th o d . B. A. S k o p i n t z e v  (Z. anal. 
Chem., 1931, 85, 244—252: cf. A., 1885, 1093).— 
The colorim etric determ ination of K 0 3' w ith  phenol- 
disulphonie acid gives good resu lts only when the  
solution contains less th an  the equiv. of 0-5 c.c. of 
0-lA7-free alkali or alkali carbonate. N H 4 sa lts should 
be destroyed In- adding the  equiv. N aO H  prior to  
evaporation. Contam ination w ith S 0 2 from the 
burner gases leads to  loss of N 0 3' during evaporation. 
The am ount of K 2S 0 4 in each te s t should n o t exceed 
80 mg. A. R. P o w e l l .

D e te rm in a tio n  of n i t r a te  b y  e le c tro ly tic  r e 
d u c tio n . L. SzEBELLfiDY and B. M. S c h a l l  (Z.
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anal. Chem., 1931, 8 6 , 127— 134).—N 0 3' can be deter
m ined by electrolytic reduction  a t  a  Cu or N i cathode 
in presence of H 3B 0 3, followed by  d irect t i tra tio n  of 
th e  N H 3. Some im provem ents in  m anipulation  are 
described. The fact th a t  N i cathodes in  addition  to  
Cu cause quan t, reduction to  N H 3 indicates th a t  the  
process is no t a  ca ta ly tic  effect of th e  Cu" ion.

E . S. H e d g e s .
R e d u c tio n  of p h o sp h o m o ly b d ic  a c id  b y  m e th y l-  

p -a m in o p h e n o l a n d  i t s  u s e  in  th e  d e te rm in a t io n  
of p h o s p h o ru s .  S. L . L i e b o f e  (J. L ab. Clin. Med., 
1931, 16, 495— 499).— The reducing agent is sa tis
factory, and is stable in  presence of N a2S 0 3.

C h e m ic a l  "A b s t r a c t s .
D e te rm in a tio n  of p h o s p h o r ic  a c id  b y  

th e  f i l t r a t io n  m e th o d . H . T . B u c h e r e r  and 
F . W . M e i e r  (Z. anal. Chem., 1931, 85, 331— 344). 
—Precip ita tion  of H 3P 0 4 as P b 3(P 0 4)2 or as 
(NH4)3P 0 4,12Mo03 is u n tru stw orthy  for its  g rav i
m etric determ ination . A hydroxyquinol ine m olybdate 
m ethod which is capable of very  high accuracy is 
described. This m ethod is also applicable to  the  
determ ination  of citric acid or citrate-sol. P 20 6 in  
fertilisers. J .  W . S m it h .

D e te rm in a tio n  of s m a l l  q u a n t i t ie s  of p h o s 
p h a te .  S. G. C l a r k e .— See B., 1931, 928.

M ic ro -a n a ly tic a l d e te rm in a t io n  of p h o s p h o r ic  
a c id  b y  th e  m o ly b d a te  m e th o d . H . T h u r n w a l d  
and A. A. B e x e d e t t i - P i c h l e r  (Z. anal. Chem., 1931, 
8 6 , 41— 45).—The phosphom olybdate p p t. is d is
solved in  aq. N H 3, MgCl2 is added to  the  boiling solu
tion, and  the  p p t. is weighed as MgNH4P 0 4,6H20 . 
The grea test deviation  from the theoretical val. was 
0-07%. E. S. H e d g e s .

U s e  of io d id e  c a ta ly s t  in  th e  t i t r a t io n  of a r s e n i-  
o u s  a c id  a n d  p e rm a n g a n a te .  R. L an g  (Z. 
anal. Chem., 1931, 85, 176— 180).— For a  sm ooth 
functioning of the  K I  ca ta ly st in titra tio n s  of As20 3 
w ith  K M n04 th e  solution should be a t  least 0-5A  w ith 
respect to  H ' and  a t  least 0-1 A  w ith  respect to  Cl'. 
Increase of c ither concentration separately  has no 
effect, b u t increase of both sim ultaneously above the  
equ iv . of 1 -3A-fiCl re ta rds th e  reaction. HCN  and 
HgCl2 a c t as ca ta ly st poisons and  the  presence of F ', 
P 0 3', and  W 0 3" which form  complexes w ith  M n"‘ 
interferes w ith  the  reaction by retard ing  th e  ra te  of 
reduction  of M n '"\ A. R. P o w e l l .

D e te rm in a tio n  of s il ic o n  in  fe r ro s i l ic o n . W. 
H a r t m a n n .— See B., 1931, 976.

D e c o m p o s itio n  f la s k  fo r  th e  d e te rm in a t io n  of 
c a rb o n  b y  th e  w e t m e th o d . H . E n g e l  (Z. anal. 
Chem., 1931, 85, 242—243).—The flask has a wide 
neck through w hich is passed a H 20-cooled condenser 
extending ju s t below the  bottom  of the  n e c k ; the  
condenser carries a  rem ovable glass appara tus through 
which a ir is passed in to  th e  flask through a  tube pass
ing down the  centre of th e  condenser and  reaching to  
th e  bottom  of th e  flask. The a ir is freed from  C 0 2 
by passage through 50%  IvOH solution contained in 
th e  inner tube  of th e  ap p ara tu s  above th e  condenser. 
All jo in ts are ground glass. A. R . P o w e l l .

D e te rm in a tio n  of c a rb o n  m o n o x id e . H . A. J .  
P ie t e r s  (Z. an al. Chem., 1931, 8 5 ,  50— 60).—In  ad 

m ixture w ith air CO m ay  be determ ined by  measuring 
th e  decrease in vol. when the  gases are bubbled 
through a  10% suspension of I 20 B in oleum (25% S 0 3). 
I f  CH4 or H 2 is present the  oleum should contain only 
10% S 0 3 and  15—20 min. are necessary for removal of 
CO. Traces of CO in  a ir m ay be determ ined colori- 
m etrically  by  a  m ethod based on th e  green colour 
produced in  the  above reaction using oleum with 
25%  S 0 3. In  gases free from  0 2 CO m ay be deter
mined by adding an excess of H 2 and  passing the  mix
tu re  a t  250° over asbestos im pregnated w ith reduced 
Ni, whereby CO is reduced to  CH4 w ith  a reduction in 
vol. equal to  3 tim es the  vol. of the  C O ; th e  m ethod is 
applicable to  the  determ ination of CO in  water-gas and 
in  coal gas after the C 02, 0 2, and  unsatu ra ted  hydro
carbons have been rem oved in  th e  usual way. A 
modification of N icloux’ blood m ethod is also described.

A. R . P o w e l l .
D e te rm in a tio n  of c a rb o n  m o n o x id e  in  a d 

m ix tu r e  w ith  a i r .  H . A. J .  P i e t e r s  (Z. anal. 
Chem., 1931, 8 5 , 113— 117).— CO is completely 
oxidised to  C 0 2 a t  room tem p, by  Ag20  sa tu ra ted  with 
C 02 and  b y  M n0 2 prepared by  reducing a solution of 
N H 4M n04 w ith  MeOH and  drying tho p p t. a t  120°. 
The M n02 can also be prepared by reducing H M n04 
w ith  H 2C20 4 or M nS04. CO is also quantitatively  
oxidised to  C 02 a t  150° b y  CuO deposited on quartz.

A. R. P o w e l l .
H e liu m . X . D e te rm in a tio n  of t r a c e s  of r a d 

iu m . F . P a n e t h  and  W . K o e c k  (Z. physikal. Chem., 
Bodonstein Festband , 1931, 145— 161).—Tho method 
described perm its tho determ ination of quantities of 
R a-E m  of the  order of 10~13 Curio w ith  an  error of 
about 20% ; i t  is applicable to  a  few g. of m ineral or 
ferrous m eteorite, and in  com bination w ith th e  method 
described previously for th e  determ ination  of the  He 
content of tho la tte r m ay be employed to  calculate the 
age of th e  m eteorite. The basis of the  determ ination is 
th e  differential m easurem ent of the charge in two ionis
ation  cham bers, one of which contains the  emanation.

H . F . G i l l b e .
D e te rm in a tio n  of p o ta s s iu m  to g e th e r  w ith  

s o d iu m  a n d  m a g n e s iu m . V . K .  F e d o r e n k o  
(Ukrain. Chem. J . ,  1931, 6 , [Sci.], 105— 116).—Tho 
m ateria l is ignited to  rem ove N H 4 salts, if present; 
the  residue is dissolved in  25%  H 2S 0 4 a t  100° (5 c.c. 
per g. of substance), and  digested 1-5— 2 hr., in  order 
to  expel HC1, w hen excess of 4%  B a(O H )2 is added 
(100 c.c. per 5 c.c. of a c id + 5  c.c. per 0-1 g. of sub
stance). The solution is boiled for 15 m in., C 0 2 is 
passed for 5— 10 m in., and  the  filtrate and  washings 
are evaporated to  a  small vol. Tho solution is titra ted  
on th e  w ater-bath  w ith  0-1A -H 2S 0 4 w ith  Me-red 
indicator, acid being added as the  red  coloration fades, 
un til a  dry , red  residue rem ains. This is extracted 
w ith  H 20 , and  the  solution is filtered, the  residue 
being washed free from S 0 4" . The filtrate, containing 
I I ,  Na, and  Mg sulphates, is ovaporated to  dryness, and 
th e  residue is dried to  const, w t. and dissolved in  300 
c.c. of H 20 .  S 0 4"  is determ ined in  one 100-c.c. 
portion  and  Mg as pyrophosphate in  another. The 
w t. of residue less the  calc. val. gives the  sum  of Iv and 
N a sulphates, from  the  S 0 3 content of which the  pro
portion  of K  to  N a is calc. A n accuracy of 3%  is 
obtained. R . T r u s z k o w s k i .
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D e te rm in a tio n  of p o ta s s iu m  a n d  n i t r i t e  in  v e ry  
d ilu te  s o lu tio n . R . A. I I e r z n e r  (Biochem. Z., 
1931, 237, 129-—132).—The coloration produced by 
sulphanilic acid and  a-naphthylam ine in  AcOH solu
tion in  presence of n itrite  is applied to  the determ in
ation of n itrite  d irectly  and to  th a t  of K  following 
precipitation as K  N a cobaltin itrite .

F .  0 .  H o w i t t .
C o lo r im e tr ic  m ic ro -d e te rm in a t io n  of p o ta s s 

iu m . J .  F i s c h e r  (Biochem. Z., 1931, 238, 148—
161).—T he K  in  1 c.c. of neu tral or slightly acid 
solution is precip itated  w ith 1 c.c. of freshly prepared 
10% solution of purified stable N a3Co(N 02)G. After 
keeping for 5 h r. in  th e  cold the  pp t. is washed freo 
from n itrite  w ith  96%  E tO H  and dissolved in hot 
HoO. The n itrite  content (and hence also tho K  con
tent) of the  solution is then  determ ined colorimctric- 
ally w ith  th e  help of R iegler’s reagent (A., 1897, ii, 
464). F rom  0 001 to  1-0 mg. of K  can thus bo 
determ ined (error ± 3 % ). Salts of N H 4, R b, Cs, 
Ba, Ag, P b , and H g1 and  also largo am ounts of 
H 3PO,i interfere w ith the  precipitation. I f  NH.t salts 
are present the solution is boiled w ith  dil. N aO H  and 
th en  neutralised w ith  dil. H 2S 0 4.

W . M cC a r t n e y .
V o lu m e tr ic  m e th o d  of d e te rm in in g  so d iu m . 

J . T. D o b b in s  and R . M. B y r d  (J. Amer. Chem. Soc., 
1931, 53, 328S—3291).—20—25 mg. of N a in  2— 3 
c.c. of HoO are precipitated  as N a Zn uranyl acetate 
by  adding 20—30 c.c. of reagent (S5 g. of uranyl 
acetate  in  50 c.c. of A cO H -f400 c.c. H 20  m ixed w ith 
200 g. of Zn(OAc)2 -in 25 c.c. of AcOÏÏ-f-250 c.c. of 
HoO). The liquid is kep t in  ice for 1 hr. and th e  pp t. 
is th en  dissolved in  100 c.c. of H 20  and  titra te d  w ith 
N aO H , th e  end-point being determ ined a t  the  b. p. 
by  means of phenolphthalein. The results agree 
w ith  the equation NaZn(UO2)3(OAc)9-)-10N aO H = 
9NaO Ac+ N  a2U 20 7-f- ZnU 0 4+ 5 H 20 .

J .  G . A. G r i f f i t h s .
D e te rm in a tio n  of c æ s iu m  a n d  ru b id iu m , 

e sp e c ia lly  in  m in e r a l  w a te r s .  L . F r e s e n i u s  (Z . 
anal. Chem., 1931, 8 6 , 1S2— 190).—D etails are given 
of a spectral m ethod and a  gravim etric m ethod for 
determ ining small quantities of Cs and  R b  in presence 
of complex m ixtures of other salts. E . S. H e d g e s .

A c c u ra te  t i t r a t io n .  I I .  W . P o n n d o r f  (Z. anal. 
Chem., 1931, 85, 1—4 4 ; cf. th is vol., 1022).—D etails 
are given of m ethods for the  standardisation, w ith  an 
error of 0-01—0-02%, of A gN 03 solutions w ith NaCl, 
of K I  solutions w ith  A gN 03, and of NaoSoOj solutions 
w ith K I, I , or K 2Cr20 7 ; possible sources of error and 
m ethods for avoiding these are also discussed. 0-1 A  
solutions of N a2S20 3 which has been twice recryst. 
from H ,0  containing a  sm all q u an tity  of N aO H  
undergo a  slow decrease in titre  which is linearly 
proportional to  the ir age when stored in  am ber bottles 
in the  dark. A. R . P o w e l l .

D e te rm in a tio n  of s i lv e r  in  co llo id s  a n d  o rg a n ic  
c o m p o u n d s . V. R . Ch e r t o k  (Farm . Zhur., 1929, 
507— 509).—K orndôrfer’s m ethod (Apoth.-Ztg., 1914, 
29, 901) is one of the sim plest giving accurate results.

C h e m ic a l  A b s t r a c t s .
M o d if ic a tio n s  of th e  m ic ro -d e te rm in a t io n  of 

c a lc iu m  a n d  p o ta s s iu m . M. M o u s s e r o n  (Bull.

Soc. Chim. biol., 1931, 13, S31—834; cf. A., 1930, 
10 11 ).—A colorimetric m ethod based on the produc
tion  of a  green colour when CaK 2N i(N 02)G is trea ted  
w ith  an aq. solution of antipyrine is described.

C. C. N. V a s s .
D e te rm in a tio n  of c a lc iu m  a s  o x a la te . L. 

V e l l u z  and R. D e s c h a s e a u x  (Bull. Soc. Chim. biol., 
1931, 13, 797— SOS).—Tho precip itated  oxalate is 
washed first w ith an  E t0 H - E t20  m ixture, finally with 
E t20 , dried, suspended in 5%  H 2S 0 4, and  trea ted  w ith 
cold 0-066A-KMnO4, tho oxcess being determ ined 
iodom etrically after 5 min. This procedure allows 
the  determ ination of 0 4 —0-5 mg. of Ca w ith  an  error 
less th an  3%  or, in  the  presenco of Mg, less th a n  5% .

C. C. N . V a ss .
D e te rm in a tio n  of c a lc iu m  w ith  p ic ro lo n ic  ac id . 

R . D vorzak  and  W. REicn-Roim wiG (Z. anal. Chem., 
1931,86,98— 113).—C am ay  be determ ined very  accur
ate ly  as picrolonato, tho p p t. Ca(C10H 7O6N4)2,8H 2O 
containing only 5-64% Ca and crystallising readily. 
The procedure is suitable for m icro-determ inations, 
giving an  error of only 0-01 mg. w ith  2 mg. of Ca. A 
quan t, separation from  Mg can be effected, provided 
th a t  tho  ratio  Ca : Mg does no t exceed 1 : 10. The 
m ethod is particularly  suitable for determ ining tho 
hardness of potable and industrial w aters.

E . S. H e d g e s .
N e p h e lo m e tr ic  d e te rm in a t io n  of c a lc iu m . A. I . 

P o l in k o v s k i  (Trans. S tate  In st. Test. Building M at., 
1929, No. 27, 11— 26).—CaC20 4 is unsuitable for 
nephelom etry ; N H 3, N H 4 salts, excess of precipitant, 
and  m anner of introduction  and  m ixing greatly  affect 
th e  character of the  p p t. C h e m ic a l  A b s t r a c t s .

D e te rm in a tio n  of s t r o n t iu m  in  m in e r a ls  a n d  
ro c k s .  W. N oll (Z. anorg. Chem., 1931,199, 193— 
208).—Various m ethods of determ ination of Sr, and 
especially of tho  separation from  Ca, are reviewed. 
The usual m ethod, of precipitation w ith Ca as oxalate 
and  separation by E tO H  and  E t20 , yields low results 
in presence of m uch C a ; e.g., w ith  a  Sr : Ca ra tio  of 
1 :100 only abou t 60%  of the  Sr is recovered. Tho 
results arc considerably im proved if com pletely anlxyd. 
E tO H  and  E t20  are used, b u t the  H N 0 3 separation 
of Rawson is preferable. Sr m ay be precipitated 
quantita tive ly  w ith P bC r0 4 from neu tra l solution, 
b u t separation of Sr and  Ca cannot be effected by 
th is m ethod since th e  p p t. is insufficiently stable in 
slightly  acid solution. H . F . G il l b e .

" O x i n a t e ”  p r e c ip i ta t io n s .  I .  M a g n e s iu m  
P r e c ip i ta t io n  ; t i t r a t io n  of re s id u e . F .  L .  H a h n  
(Z. anal. Chem., 1931, 8 6 , 153— 157; cf. A., 1927, 
637).—In  presence of N H 4C1, aq. N H 3, and  COMe2, 
Mg is precipitated by 8-hydroxyquinoline. The excess 
of 8-hydroxyquinoline is determ ined by adding 
standard  K B r0 3-K B r m ixture and  titra tin g  back 
w ith  K I  and  N a2S20 3. Mg combines w ith 2 mols. of
8-hydroxyquinoline. E . S. H e d g e s .

D e te rm in a tio n  of m a g n e s iu m  a s  p y ro p h o s 
p h a te .  V. N je g o v a n , and  V. Ma r ja x o v io  (Arh. 
H em iju, 1931, 5 , 243—252).—The solution contain
ing 0-2—0-3 mg. MgO is evaporated to  dryness, 5 c.c. 
of conc. H 2S 0 4 are added, and  the vessel is heated 
a t  100° to  elim inate HC1 and  H 2C20 4, if presont. On 
cooling, 15—20 c.c. of sa tu ra ted  aq. N a2H P 0 4 are
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added, and a few drops of phenolphthalein. A m ix
tu re  of equal vols. of 25%  N H 4N 0 3 and cone. N H 3 
solutions is added to  alkalinity, when 150—200 c.c. of 
H 20  are added, and the  solution is m aintained for
1 hr. a t  100°. On cooling, the  p p t. is washed w ith 
2-5% aq. N H 3 and  ignited to  const, w t. The mean 
error is 3—4% . " R. T r u sz k o w sk i.

P o te n t io m e tr ic  t i t r a t io n  of z in c  c h lo r id e  s o lu 
t io n s . M. P r y t z  (Z. anorg. Chem., 1931, 200,
133— 143).—From  the  potentiom etric titra tio n  of aq. 
ZnClo w ith N aO H  by  m eans of a P t  electrode a t  25° 
the  val. 1-53 X l0 ~10 has been obtained for th e  equili
brium  const, of the  reaction Z n " + H 20 = Z n O H '-{ -H ' 
in  term s of activities, th e  value in  term s of concen
tra tions being 1-08 X 10~9. The solubility product of 
Zn(OH )2 is calc, to  be 6-28 X 10*18 in  term s of activities, 
and 1-29 X 10~17 in term s of concentrations. The 
poin t of inflexion on the  titra tio n  curve occurs before
2 equivs. of N aO H  have been added.

R. Cuthtll.
D e te rm in a tio n  of z in c  a s  o x id e , s i l ic a te , f e r r i te ,  

s u lp h a te , a n d  s u lp h id e . I I .  V. T a f e l  and G. 
S il l e  (Z. angew. Chem., 1931,44,792—793).—Nissen- 
son’s m ethod for the  determ ination of Zn yields good 
results w ith pure Zn ferrite, bu t will no t effect a quant, 
separation of Z n 0 ,F e20 3 and  ZnS, as p a r t of the  la tte r 
dissolves also. The NaO H  m ethod previously de
scribed (A., 1930, 1545) is no t entirely  satisfactory  for 
Zn residues, especially if org. m aterials are present, 
and has therefore been modified. Tho residue is 
m ixed w ith NaO H  and covered w ith  E tO H  in a  cru
cible. B y  careful heating frothing can be avoided, and 
a fter being heated  a t  300° th e  m elt m ay be .analysed 
for Zn and Fo in tho usual way. II . F . G il l b e .

M ic ro -d e te rm in a tio n  o f z in c . M . M o ussero n  
and (Mm e .) M. M o u sse r o n  (Bull. Soc. Chim. biol., 
1931, 13, 821— S30).— Zn is precip itated  a t 50° in 
presence of K N 0 3 w ith  an  excess of K 4Fe(CN )6 as 
K 2ZnFe(CN)6,Zn2Fe(CN)G which when boiled w ith  aq. 
N H 3 yields N H 4CN which is titra te d  w ith A gN 03 
solution. D etails are given which enable th is  tech
nique to  be employed in  presence of Si, Co, Cu, Fe, 
Mn, and Al. * C. C. N. V a s s .

P o te n t io m e tr ic  t i t r a t io n  of z in c  w ith  p o ta s s iu m  
fe r ro c y a n id e . E . B r e n n e c k e  (Z. anal. Chem., 1931, 
8 6 , 175— 182).—Potentiom etric titra tio n  of Zn with 
K 3Fe(CN)G a t  70° gives results which are uniform ly 
low by  0-98%. The error is reduced to  —0-73% by 
adding m ost of th e  reagent in  the  cold and finishing 
th e  titra tio n  a t  65— 75°. T itra tion  of K 4Fe(CN )6 
w ith Zn salts gives an error of only —0-46%.

E . S. H e d g e s .
S o lid  e le c tro d e s  in  e le c tro m e tr ic  a n a ly s is  w ith  

p re c ip i ta t io n  re a c tio n s .  J .  A . A t a n a s iu  and  
A . J .  V elculesco  (Z. anal. Chem., 1931, 85, 120— 
138).—The value of two solid electrodes instead of the 
usual P t-A T-HgCl2 system  for electrom etric analysis 
has been studied in  cases involving titra tio n s w ith 
K 4Fe(CN)G and w ith  A gN 03. The com binations P t -  
N i and P t-S iC  give very sharp  potential changes a t 
the  end-point of all titra tio n s w ith K 4Fe(CN)G, whetlier 
in  neu tral or feebly acid solutions. P t-p la tin ised  P t, 
P t-g rap h ite , and  P t-T a  are suitable for titra tions of 
Zn, Cd, P b , Cu, Ce, Th, La, N i, and Co, bu t not of Ag,

w ith K 4Fe(CN)G. For titra tio n s of halogen or SCN 
ions w ith  AgNOa only the  system s P t—Ni, P t-SiC , 
and P t-g rap h ite  give accurate results.

A. R . P o w ell .
Q u a n ti ta t iv e  s e p a ra t io n  of le a d  a n d  iro n .

H . F u n k  and O. v o n  Z u r -Mu h l e n  (Z. anal. Chem., 
1931, 85 , 435— 438).—The P b  is precip itated  as 
P b C r0 4 from the ho t solution in presence of AcOH, 
and  the  Fe determ ined in the  filtrate. R . Cu t h il l .

A n a ly s is  of le a d  o re s  c o n ta in in g  b a r iu m . 
L. G u z e l j .— See B., 1931, 97S.

Q u a lita tiv e  a n a ly s is  of s m a l l  a m o u n ts  of 
c a t io n s . A. S c h e in k m a n n  (Z. anal. Chem., 1931, 
85, 344— 346).—The washed group I  pp t. is treated 
w ith N H 40A c to remove Pb, and after dissolving the 
AgCl in  aq. N H 3, N H 4OAc is again poured through 
the  filter-paper to  dissolve the  HgClNH«. N H 4OAc 
can also be used to  dissolve the  HgClNH2 and  Pb(OH), 
in  group I l a . For the  detection of Sb and Sn in  group 
l ib ,  after dissolving the sulphides of these m etals in 
HC1, a little  K M n0 4 is added. Decolorisation shows 
the presence of SbCl3 or SnCl2. These are oxidised 
com pletely and  then  starch and aq. K I added. SbCl5 
is then  reduced w ith liberation of I ,  bu t no t SnCl4. 
Sn in presence of Sb can be confirmed by adding a 
little  Fe powder, warm ing, filtering, and adding a drop 
of H g2(N 0 3)2 and  excess of N H 4OAc, when the  grey 
pp t. is form ed w ithout the  white p p t. norm ally ob
tained  w ith  Sb present. J .  W . Sm ith .

S e p a ra tio n  a n d  d e te rm in a t io n  of c o p p e r  and  
z in c . H . B r in t z in g e r  (Z. anal. Chem., 1931, 86 , 
157— 159).— Cu is determ ined by  the  K I and N a2S20 3 
m ethod. The filtrate from the  C ul is trea ted  with 
N H 3 and  AcOH and Zn is precipitated  as ZnNH 4P 0 4. 
The procedure is suitable for the  analysis of Cu-Zn 
alloys. These are preferably dissolved in AcOH or 
H 2S 0 4 ‘w ith  th e  addition  of H 20 2, which can be 
rem oved by boiling before adding K I. Dissolution 
in H N 0 3 is not recommended. E. S. H e d g e s .

D e te rm in a tio n  of m e ta ls  in  s o lu tio n  b y  m e a n s  
of th e i r  s p a r k  s p e c tr a .  F . T w y m a n  and C. S. 
H it c h e n  (Proc. Roy. Soc., 1931, A , 133, 72—92).— 
D etails of th e  sparking vessel, the  spectrographs, and 
the  photom etric appara tus are given. Experim ents 
were carried ou t w ith chlorides of Cu, Zn, Bi, Pb, Ni, 
and Co in  HC1 solution, over a  concentration range of
0-01— 1-00%. The results are given in  the  form of 
curves connecting lengths of spectral lines w ith per
centages of m etals. I t  is claimed th a t  the  method 
offers as m any advantages for the analysis of solutions 
of m etals for m inor constituents as those realised in 
th e  spectrographic analysis of alloys, and  th a t the 
accuracy as regards am ounts up to  0-50% equals 
th a t  obtained by ordinary  chemical m ethods. For 
percentages lower th an  0-5, the  spectrographic methods 
could usually be substitu ted  w ith advantage for the 
chemical. '  L. L. B ir c u m sh a w .

M e rc u ry  a m m o n iu m  d e r iv a t iv e s  in  q u a n t i t 
a tiv e  a n a ly s is . B. S o laja  and  V. Mato  v in o  vie 
(Arh. H em iju, 1931, 5, 232—235).—F e '"  and C o " 
can be quan tita tive ly  separated  by  double precipit
ation w ith H gN H 2Cl in  presence of N H 4C1, or by single 
precipitation w ith  C5H 5N,HgCl2 in presence of N H 4CL

R. T r u szk o w sk i.
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Determinations and separations of the cations 
of the hydrogen sulphide group . P . W e n g e r  and
C. Clmerman (Helv. Chim. A cta, 1931, 14, 718— 
743).— A crit. study. N. H . H a r t sh o r n e .

Determination of the basicity relationships of 
samarium and gadolinium by quantitative 
X-ray analysis. P. G ü n t h e r , A. K o t o v sk i, and
H. L e h l  (Z. anorg. Chem., 1931, 2 0 0 , 287—304).— 
Quant. X -ray  analysis of rare-earth  m ixtures by 
comparison of the tru e  intensities of the  Zcq lines is 
possible in  certain  cases if the in tensity  is regarded 
as proportional to  the  a t. concentration. Accurate 
analyses are possible w ith  P r and N d m ixtures, but 
with m ixtures containing Ce the  results are less satis
factory. X -R ay  analysis of m ixtures of Sm and Gd 
fractionated by  aq. N H 3 shows th a t  the  basicities of 
these elem ents differ very little , th a t  of Sm being the 
greater. H . F. Gil l b e .

Determination of aluminium sulphate and 
sodium acetate. V. P. Ze m l ia n it s in  (J. Chem. 
Ind. Russ., 1931, 8 , 629).—The aq. solution of 
A12(S 0 4)3 is filtered from insol. im purities, lime w ater 
is added, and  excess of th e  la tte r  is determ ined by 
titra tio n  w ith 0TX-HC1. The no. of c.c. of lime 
water used m ultiplied by 0-000747 gives the  A120 3 
content in g. NaOAc (2 g.) is ignited in a  P t  crucible, 
and the  N a 2C 03 so formed is dissolved in  H ,0  and 
titra ted  w ith Ar-HCl. R . T r u sz k o w sk i.

Determination of gallium . A. Brukl (Z. anal. 
Chem., 1931. 8 6 , 92—94).—A discussion of m ethods of 
procedure. E . S. H e d g e s .

Modification of the silver salt-persulphate 
method for the determination of large quantities 
of m anganese. R . L a n g  and F . K urtz  (Z. anal. 
Chem., 1931, 8 5 , 1S1— 185).—The Mn is oxidised to  
K M n04 in  boiling K -H 2S 0 4 by the  addition of 10 g. 
of H P 0 3, 3—5 c.c. of 0-lX-AgNO3, and 2 g. of K 2S2Og. 
Boiling is continued for 25 min. to  destroy excess of 
K 2S20 8 and th e  cooled solution is titra te d  w ith 
F eS 0 4 to  a  pale rose colour (M n'" salt), 3 drops of 
a 1% solution of diphenylam m e in H 3P 0 4 are added, 
and titra tio n  is continued un til the  colour changes 
from violet to  yellowish-green. The m ethod is 
applicable to  th e  determ ination of Mn in steels.

A. R . P o w ell .
Manchot’s theory of formation of iron peroxide. 

F. V e t t e r  (Z. anal. Chem., 1931, 8 6 , 134— 140).— 
Experim ents are described which show th a t  the  pro
duction of Cl2 in the  titra tio n  of F e" by K M n04 in 
presence of HC1 is not due to  the interm ediate form 
ation of a peroxide of Fe. E . S. H e d g e s .

Application of hexamethylenetetramine as 
analytical reagent for the determination of 
metals of the ammonium [hydroxide] group 
in presence of m anganese, nickel, cobalt, and 
magnesium. P . R a y  [with A. K . C h a t t o p a d h y a  
and D. B h a d u r i] (Z. anal. Chem., 1931, 8 6 , 13—24). 
—H exam ethylenetetram ine precipitates q u a n tit
atively hydroxides from  solutions of F e '" , Al, Cr*", 
Ti, U, Zr, and Th salts, bu t in  presence of N H 4 salts 
Zn, Mn, N i, Co, and Mg rem ain in solution. The 
procedure perm its th e  quan t, separation of Fe from 
ail th e  m etals in the  la tte r  group; Al is readily

separated  from all except Ni, although the separation 
from large quantities of Zn is incom plete, the  separ
ation  of Ti is quant, except when large am ounts of 
Zn are present, and the  separation of U  presents no 
difficulties. E . S. H e d g e s .

Detection of iron. F . F e ig l  and II. H a m bur g  
(Z. anal. Chem., 1931, 8 6 , 7— 13).—2 : 2 '-D ipyridyl in 
slightly acid solution gives a  red coloration w ith F e" 
salts, the  lim iting concentration being 10*8. Applied 
as a spot test, F e"  m ay be recognised a t  a lim iting 
concentration of l-6 6 x  10-7. F e " ' sa lts give a yellow 
coloration which interferes w ith the te s t o n ly 'if the 
ra tio  F e " '/F e "  is very h igh ; in such a case K F  is 
added, converting F e '"  to  [FoF0] '" . Special direc
tions are given for the  detection of traces of Fe in 
fluorides, H g salts, A120 3, pvrolusite, and  Ni.

E. S. H e d g e s .
Micro-titration of iron with permanganate. I . 

J . K nob  and  0 . K u b e lk o v â  (Z. anal. Chem., 1931, 
8 5 , 401—428; ef. A., 1929, 670).—B y m icro-titration 
w ith  0-001 iY-KMn04, using various CH Ph3 dyes as 
indicators, as little  as 0-1 mg. F© m ay be determ ined 
w ith  a precision of 0-3—0-4%. The titra tio n  can be 
carried out in presence of e ither 1I2S 0 4 or HC1, but a 
considerable excess of M nS04 should be present.

R . Cuthill.
Determination of iron in presence of m an

ganese by hydrazine hydrate. A. J î l e k  and  I'. 
VicovskV (Coll. Czech. Chem. Comm., 1931, 3, 379—
384).—A bout 2 g. of N H 4C1 are added to  a dil. solution 
of F e '"  and  M n" salts and  th en  dil. aq. N H 3 u n til the  
solution tu rns Me-red to  yellow (pn = 4-4— 6-2 ). The 
boiling solution is precipitated  by a slight excess of 
aq. N 2H 4,H 20  (1 :2 5 ) added in one portion. A 
granular pp t. is obtained which, a fte r fu rther boiling, 
m ust be filtered and washed w ith ho t aq. N H 4C1 (1 g 
per 100 c.c. and  I c.c. N 2H 4,H 20 ) and  th en  w ith  hot 
H ,0  un til the  Cl' is removed, and  finally calcined and 
weighed as F e20 3. The m ethod com pares sa tis
factorily  w ith the  determ ination by hydroxyquinoline 
or pyridine. The Mn m ay be determ ined in  the 
filtrate by  th e  phosphate, hydroxyquinoline, or 
sulphide m ethod. ‘ M. S. B u r r .

P olar ographic studies with the dropping 
mercury cathode. XXIII. Simultaneous deter
m ination in the groups iron, chromium, alumin
ium  and nickel, cobalt, zinc, manganese. J .
P r a jz l e r  (Coll. Czech. Chem. Comm., 1931, 3 , 406— 
417).—The height of th e  “ wave ” in  the  curren t-  
voltage curve, obtained in  th e  electrolysis, w ith a 
dropping H g cathode, of solutions containing elements 
of th e  (NH4)2S analytical group in the  presence of 
indifferent salts m ay be taken  as a measure of the 
concentration of th e  elem ent and a m ethod for the  
detection and determ ination of m ixtures is based on 
it. In  the  sub-group Fe, Cr, and  Al the  three m etals 
m ay be sim ultaneously determ ined in solution. The 
solution m ust be diluted to  I tH — ltr iW  and  be only 
slightly acidic. In  th e  sub-group Zn, N i, Co, and 
Mn, under sim ilar conditions, Co and  Mn m av be 
determ ined directly, bu t Zn and N i deposit together. 
A fter the  addition of (NH4)2C20 4, however, Ni, Co. 
and Mn form more stable complexes th a n  Zn. The 
Zn, in  these circumstances, gives an  easily m easurable
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wave on the  polarographic curve, and  can thu s be 
determ ined directly, N i being found subsequently by 
difference. The degree of accuracy depends on the  
constancy of th e  height of a  wave and  the  precision 
of m easurem ent. I t  is w ith in  5% , the  precision re 
m aining th e  same down to  a  concentration of 10

M. S. B u r r .
Detection of cobalt in presence of elements 

of group III. T. B e r s in  (Z. anal. Chem., 1931, 
85, 42S—433).—The following brown compounds 
have been obtained by  in teraction in  solution of 
thioglvcollanilide w ith Com , Ni, and  Fe11 salts, 
respectively . (X =S-CH ,-CO -N H Ph) : CoN3,4H ,0 ,
[Co(S-CH,-C(0)INPh)3]Co, N iX 2, and  F eX ,. By means 
of the  precipitation of th e  first com pound as little  as
0-5 x lO -6 g. Co m ay be detected in  5 c.c. of solution, 
and, as th is compound, b u t not th e  others, is insol. 
in  dil. acids, Co m ay be detected  in  presence of Fe11, 
Ni, Al, Zn, Cr, and Mn, the  sensitiv ity  of th e  te s t 
being, however, dim inished by  these m etals.

R . Cu t h il l .
Iodometric determination of chromium and 

separation from iron and nickel. E . S c h u l e k  
and  A. D 6 zsa (Z. anal. Chem., 1931, 8 6 , S I—92).— 
C r" ' is oxidised to  Cr20 7" by  m eans of NaO Br, excess 
of N aO B r is rem oved by PhO H , K I  is added, and  
th e  liberated I  titra te d  w ith  0-lAT-Na2S ,0 3. I f  Fe 
and N i are present, a  single oxidation does no t suffice 
to  separate Cr and  th e  process m ust be repeated  
according to  the  am ounts present. Cr(OH)3 is readily 
occluded by Fe(O II)3. E . S. H e d g e s .

Determination of uranous ion in presence of 
formic acid. C. O u e l l e t  (Helv. Chim. A cta, 1931, 
14, 967—971).—The addition  of KC1 as an  anti- 
oxidant enables th e  precip itation and  subsequent 
m anipulation of uranous compounds to  be carried out 
in  th e  presence of a ir w ithou t danger of oxidation 
w ithin 1—2 hr. U ranous salts in presence of H C 0 2H  
m ay also be titra te d  w ith K M n0 4 in’cold acid solution 
if only relative vals. are required. The actual 
results are too high. F . L. U s h e r .

Determination of antimony in the presence 
of tin. D . B a r k o v k ) (Arh. H einiju, 1931, 5, 236— 
238).—The mixed Sb and  Sn sulphides are dissolved 
in  boiling 20%  HC1, and  aq. H 2S is added gradually 
un til a slight p p t. forms. The solution is boiled 
fu rther u n til th e  p p t. redissolves and  is cooled slowly, 
w hen a red  p p t. appears in  the  presence of Sb (min.
0-01 mg. Sb” *). This m ethod allows 1 p a r t of Sb to  
bo detected  in  the  presence of 100 of Sn.

R . Tr u sz k o w sk i.
Detection of bismuth. G. L o c h m a n n  (Z. anal. 

Chem., 1931, 85, 241—242).—A large drop of 5%  K I  
solution is placed on a piece of th in  filter-paper; the 
hydroxide pp t. to  be te sted  for Bi is dissolved in  10% 
H N 0 3 and 1 drop of the  solution is placed in  the  
middle of th e  K I  drop. I f  Bi is present a  black spot 
surrounded by  a  yellow circle appears; on washing 
th is spot w ith ho t H 20  the  dark  centre suddenly 
tu rns bright red  due to” the  form ation of BiOI.

A. R . P o w ell .
Adiabatic calorimetry at high temperatures. 

W . K a n g r o  and  R . G r a u  (Z. physikal. Chem., Boden- 
s te in  F estband, 1931, 85— 92).—D etails are given of

th e  construction and operation of a high-tem p. 
adiabatic  calorim eter based on the  principle previ
ously described (A., 1928, 729). M easurem ent of the 
heat of conversion of opianoxim ic anhydride into 
hem ipinim ide yields 52 -5 ± 0 -l kg.-cal. per mol., in 
close agreem ent w ith  th e  val. derived from the  heat 
of com bustion of the  two compounds, viz. 52-5±0-S 
kg.-cal. per mol. H . F . G il l b e .

Combustion of substances containing chlorine 
in  Berthelot's bomb. L. S m it h  [and, in  part,
E . Senj a n b e r g ] (Svensk Kem . Tidskr., 1931, 43, 
213—226).—E rrors in  the  determ ination of heats of 
com bustion of substances containing Cl by  the 
B erthelo t-M atignon m ethod due to  th e  presence of 
unreduced Cl2 in  th e  gaseous products are no t satis
factorily  elim inated by  use of As20 3. The gaseous 
phase contains NOC1, Cl2, and  HC1 and  m ethods for 
th e ir determ ination  and  the  corresponding heat 
corrections are described. The proportion of Cl2 
decreases as th e  concentration of th e  As20 3 solution 
is increased from  0-07 to  0-38A*, and  if 99-7 instead 
of 96% 0 2 is used. A ddition of increasing amounts 
of paraffin to  the  substance causes first an  increase 
and  subsequently  a  decrease in  th e  am ount of Cl, in 
th e  gaseous phase. Correction for liquid products 
involves the determ ination  of II3A s03 (by IvMn04 
titra tio n ), to ta l H C l± H N 0 3± A s 20 5 (by titra tion  
w ith  alkali and  Me'-orange to  p n 4-3), and  of Cl' by 
V olhard’s m ethod. Dissolved Au is determ ined by 
precip itation w ith H ,0 2 in  alkaline solution, and P t 
by precip itation  w ith  H ,S , the  am ount of these metals 
(from th e  bomb) dissolved increasing w ith  increasing 
Cl content of the  substance. An approx. determ in
ation  of h ea t tone by  th is m ethod is described. The 
use of quartz-w ool slightly  lowers th e  w ater cquiv. 
The action  of quartz-w ool is n o t m erely acceleration 
of the  reduction of Cl by  As20 3 since, under the  same 
conditions more of the  la tte r  is oxidised when quartz- 
wool is absent (Cl rem ains in gas phase) th a n  when 
it  is presen t (no Cl rem aining), b u t is also due to  the 
sp. action of the  m oist wool, probably  in  displacing 
the  equilibrium  2H 20 + 2 C I,= ^=  4 H C 1+ 0 ,. Using 
the  above corrections th e  vals. of th e  heats of com
bustion  of a- and  p-chlorohydrin, ax'- and ap-dichloro- 
hydrin , and  epichlorohydrin arc 3 6 41± l-3 , 3647-4;]; 
2-1, 3152-8±2-2, 3187-9± l-7 , and  4532-3±2-2, g.-cal. 
p er g., respectively. J .  W . B a k e r .

Use of a bot-cathode helium lamp as a source 
of monochromatic light for the polariscope. A. 
R o th en  (Science, 1931, 74, 204—205).— W ith  the 
He lam p described, polariscopic m easurem ents can be 
m ade to  ±0-003° and  ±0-002°, respectively, w ith the 
yellow and  red  H e lines. L. S. T h e o b a l d .

Standardisation of turbidity values in nephelo
m etric determinations. II. Simplified prepar
ation of a turbidity standard. J .  A. d e  L o ureiro  
(Biochem. Z., 1931, 239, 310— 313; A., 1930, 1391).— 
B y adap ting  the  instrum ent used and p lo tting  the 
curves on exponential paper (since the  changes con
form  to  th e  exponential law) th e  procedure previously 
described is im proved and simplified.

W . McCa r t n e y .
Comparative spectrophotometric measure

m ents. M. B a r n a r d  and P. McMicnAEL (J. Opt.
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Soc. Am er., 1931, 21, 588—614).—The American 
Photoelectric Corporation spectrophotom eter is de
scribed. D ata  obtained w ith  i t  are com pared w ith 
the findings of th e  B ureau of S tandards. A discussion 
is appended. J . L ew k o w it sc h .

Spectrophotometry. K . S. G ib s o n  (J. O pt. Soc. 
Amer., 1931, 21, 564— 587).—The m ethods and 
apparatus in  use a t  th e  U.S. B ureau of S tandards 
are described in  detail. The degree of agreem ent 
of visual, photo- and therm o-electric m ethods is 
illustrated. J .  L ew k o w it sc h .

Applicability of photo-electric cells to colori
metry. H . E . I v e s  and E . P . K in g s b u r y  (J. Opt. 
Soc. Am er., 1931, 21, 541— 563).—The accuracy and 
reproducibility of various t jp e s  of photo-electric cell 
have been examined. Precision is obtainable only 
when a  substitu tion  m ethod is used, as in  visual 
photom etry. J .  L ew k o w it sc h .

Neutral ultra-violet lighting in investigation of 
structure. H . L a n g e n b r u c h  (Chem.-Ztg., 1931, 
5 5 , 761— 762)— A vertical illum inator has been con
structed  for ultra-violet photography. The “ neu tral ” 
effect of th is m ethod of lighting is especially useful 
in forensic investigations such as th e  exam ination 
of p a in t films on m etals, the  effect obtained being 
independent of th e  direction of spreading th e  pain t.

E . S. H e d g e s .
Observation of striae in chemical processes.

III. Observation with the unaided eye (“ visual 
method ’'). H . A l b e r  and M. v o n  R,e n z e n b e r g  (Z. 
anal. Chem., 1931, 8 6 , 114— 127; cf. A., 1929, 24).— 
A simple m ethod described for the  observation of 
striae in  liquids is sensitive to  a change of 0-0001—
0-0002 in  th e  value of n  and  has the  advantage over 
the microscopical m ethod th a t  i t  is applicable up  to  
changes of 0-025. E . S. H e d g e s .

Iron resistance lam ps. C. K r o g e r  (Chem. F ab r., 
1931, 4 ,  365—367).—The construction of Fe wire 
resistances for th e  au tom atic  control of electric 
furnaces is described (cf. Ostwald and  L uther, 
“ Physilcochemische Mess ungen,” Leipzig, 1925, 452).

N. H . H a r t sh o r n e .
Bridge for the measurement of the conduct

ance of electrolytes. P. H . D ik e  (Rev. Sci. In str., 
1931, [iij, 2, 379—395).—An im proved bridge for d.c. 
and a.c. m easurem ents is described.

N . M. B lig k .
Direct electric heating of the micro-furnace in 

Pregl’s method of organic micro-analysis.
F. E n g e l h a r d  (Z. anal. Chem., 1931, 85, 61—64).— 
The furnace for heating the  P b 0 2 tube  comprises a 
cylindrical Cu block covered w ith asbestos paper 
around which is wound th e  heating wire. The whole 
is covered w ith an  insulating paste  and  several layers 
of asbestos and  inserted in  an  unglazed porcelain 
tube. The tem p, is regulated by  an external resist
ance comprising lam ps w ith Fe wire filaments in H 2.

A. R. P o w ell ."
Sodium coulometer. 0 . J .  S t e w a r t  (J. Amer. 

Chem. Soc., 1931, 5 3 ,  3366—3369; cf. A., 1925, ii, 
921; 1927, 1049).— Each electrode is an  evacuated 
glass tube 1-3 cm. in  diam eter and  9 cm. long through 
the wall of which is sealed a  P t  wire brazed to  a  s tou t

Ni wire extending to  the bottom  of the  tube, and  
contains 15 g. of Cd; the  anode also contains 0-5 g. 
of Na. E lectrolysis in  N aN 0 3 baths a t  340° leads 
to  a slight etching of the cathodes, probably  due to  
sm all electrolytic loss of silicate ions. The resu lts of 
the  anodic N a coulom eter agree w ith  those of the  Ag 
coulom eter and are accurate to  1 p a r t  in  104.

J . G. A . Gr ie e it h s .
Measurement of the electrical resistivity of 

mineral waters a t  their source. A. G u il l e r d  
(Ann. Falsif., 1931, 24, 411—422).—A portab le  
“ auditom eter ” is described; the electrical resistiv ity  
of H ,0  can be m easured w ith  200 c.c., using th e  
principle of K ohlrausch’s modification of the  W heat
stone bridge. The H aO is placed in an  oblong vessel 
of ebonite, fitted w ith  tw o parallel plates of Ag or 
A g-plated Cu. A tab le  is given so th a t  all results 
m ay be calc, to  18°. The deterpi¡nation of the 
resistiv ity  of H 20  is an  accurate m ethod of detecting 
pollution, w hether th is bo from H 20  of a  higher 
s tra tu m  or the  surface. T. McL a c h l a n .

Processes in electro-filtration. G. M i e r d e l  
and  R . S e e l i g e r  (Naturwiss., 1931, 1 9 ,  753—754).— 
The influence of the  electric blast, th e  s tru c tu re  of 
macroscopic stream s, and  the rad ial tran sp o rta tio n  
of particles to  the  precip itation  electrodes are 
discussed. W. R . A n g u s .

Stirrer-condensers. J .  F r ie d r ic h s  (Chem. E abr., 
1931, 367—368).—Im proved form s of combined 
reflux condenser and  stirre r, in  which w ear a t  glass 
bearing surfaces is elim inated, are described.

N. H . H a r t sh o r n e .
E ffe c t of s to ra g e  of d is t i l le d  w a te r  in  g la s s  

a m p o u le s  on  th e  a lk a lin i ty  a n d  to ta l  so lid s  
c o n te n t. A. 0 . M a t t h e w s  (J. Amer. Pharm . Assoc., 
1931, 2 0 ,  767—770).—The corrosion of Je n a  glass 
ampoules by  freshly distilled sterile H 20  (ptl 6-2, to ta l 
solids 1-5 mg. per litre) when k ep t a t  22—27° for 18 
m onths was relatively  slow. The inorg. solids rose 
from  1-5 to  3-7 mg. per litre  and  the  average p a was 
6-7. No glass splinters or platelets were liberated.

E. H . S h a r p l e s .
Fractionating heads. J .  E r d o s  (Z. anal. Chem., 

1931, 8 5 ,  118— 119).—Modifications of the  Hem pel 
fractionating head are illu s tra te d ; they  perm it 
interm ediate fractions of th e  d istillate  to  be collected 
from  below the  glass bead column. A. R . P o w e l l .

Isolation of readily volatile substances in very 
dilute solution. A. A. B e n e d e t t i-P ic h l e k  and
F . S c h n e id e r  (Z. anal. Chem., 1931, 8 6 , 69— 80).— 
The distillation flask described perm its a  highly conc. 
solution of th e  more volatile com ponent to  be obtained 
in  a  single d istillation of 0-01% solutions of E tO H , 
COMe2, CHC13, and  E t20  and  0-1 %  MeOH.

E. S. H e d g e s .
Ionisation manometer. E . K . J a y c o x  and

H . W . W e in h a r t  (Rev. Sci. In s tr ., 1931, [ii], 2, 401—  
411).—A  gauge for pressure m easurem ents of the  order 
10~‘J mm. Hg, and free from B arkhausen oscillation 
difficulties, is described. N . M. B l ig h .

Manometer for m easuring low pressures of 
readily condensable gases. T. G. P e a r so n  (Z. 
physikal. Chem., 1931, 156, 86—88).—The appara tus
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consists essentially of a U -tube to  the bend of which 
is sealed a vertical capillary. The H g meniscus in one 
arm , which is closed, is always ad justed  to  a fixed 
point, and the  displacem ent in the  other arm  when 
connected to  the  source of pressure is reproduced in 
magnified form by the meniscus in the capillary. A 
precision of 0-005 mm. is attainable. R . Cu t h il l .

Improved McLeod g a u g e .  S. D . B r y d e n , jun. 
(Rev. Sci. In str., 1931, [ii], 2 , 514— 518).—The con
nexion to  the  vac. system  is m ade through the  top  of 
the  compression cham ber, instead of by  means of the 
usual T -jo in t below it. C. W . Gi b b y .

Glass electrode determination of sodium in 
sodium chloride-potassium chloride m ixtures.
F . U r b a n  and  A. S t e in e r  (J. Physical Chem., 1931, 
3 5 , 3058—3062).—The determ ination of N a in  m ix
tures of NaCl and KC1 by  m eans of the  glass electrode 
is outlined. An equation for the  mixed electrode 
potential is given. L. S. T h e o b a l d .

Glass electrode. D . A. MacI n n e s  and D. 
B el c h er  (J. Amer. Chem. Soc., 1931, 5 3 , 3315— 
3331; cf. A., 1930, 423; 1929, 673).—W ith  an 
improved apparatus, i t  is shown th a t  between p a 
2 and  8 the  I I2 and glass electrodes agree to  w ithin 
± 0-0001 vo lt if corrections are m ade for th e  “ asym 
m etry  po ten tia l.” D eviations depending on the 
n a tu re  of the positive ion are observed a t  p H> S , and 
a t p n < 2  deviations of an  opposite kind, dependent on 
the  negative ion, occur. Most of the apparen t resist
ance of glass electrodes determ ined by  d.c. m easure
m ents is due to  polarisation. This resistance is in 
creased greatly  by  drying even a t  room tem p. 
Theories of the glass electrode are discussed.

J .  G. A. Gr if f it h s .
Apparatus for effecting exact micro-dilution.

L. D e v i l l e r s  (Bull. Biol. Pharrn., 1931, 3 , 309— 310). 
— E xact dilutions of min. quantities of liquids can he 
effected by  use of a modified P asteu r’s p ipette  and a 
burette . C. C. N. V a s s .

Sam pling burette. E . S c h il l e r  (Chem.-Ztg., 
1931, 55, 732).—A sam pling tube, into the lower p a r t  
of which is sealed an  in ternal tube  w ith  g rad u a ted  
scale, has a stopcock near its  upper end  an d  can be 
closed by  a stopper a t  th e  lower end. In to  the  
ground upper end is fitted a  detachable burette  w ith 
top  and bottom  stopcocks, th is  being protected  by a 
glass cap attached  to  the  sam pling tube. In  oper
ation, samples from various sources are collected in any 
desired, m easured quantities in  th e  sam pling tube and 
mixed by inverting the  tube. They are then  draw n 
into the burette. C ontam ination by exposure to  air 
is thus avoided. W. J .  W r ig h t .

Syringe-pipette for precise analytical usage.
A. K rogh  and A. B. K e y s  (J.C.S., 1931, 2436—2440). 
—The appara tus delivers rap id ly  a desired vol. of 
liquid (1—2 c.c.) w ith an  accuracy of 0-1 cu. mm. By

counteracting expansion w ith another expanding 
system  the  tem p, error is eliminated.

E. S. H e d g e s .
Capillary viscosim eter with a device at the 

orifice to prevent the disturbing effect of surface 
tension on the determination. A. P ar lo w  (Chem.- 
Ztg., 1931, 5 5 , 683).—The appara tus comprises a 
cylindrical glass reservoir term inating  in  a  capillary 
tube the  lower end of which opens ou t into a  small 
glass hell from the bottom  of which a  th in  glass rod 
protrudes upw ards into the m outh  of the  capillary 
so th a t  the drops of liquid ru n  down the rod into the 
glass hell, from which they  emerge through a small hole 
a t  the  side. The whole is m ounted in the  usual water- 
jacket w ith  stirrer and therm om eter for m aintaining a 
constan t tem p. A. R. P o w ell .

Filtration of colloidal solutions. W . D. J a n - 
k o v sk i (Biochem. Z., 1931, 238,101— 103).—A simple 
m ethod of filtering colloidal solutions is described.

W . McCa r t n e y .
Simple muffle furnace with low gas consump

tion. R . H o e v e r s  (Chem. W eekblad, 1931, 28,
550—551).—A simple construction, in  which special 
a tten tion  has been paid to heat insulation, is illus
tra ted . S. I. L e v y .

Method of obtaining air currents of different 
hum idities. J .  B. S e t h  (N ature, 1931,128, 63S— 
639).—A ny desired hum idity  can be produced by 
regulating the strengths of a current of d ry  air and 
of air sa tu ra ted  w ith H 20 . L. S. T h e o b a l d .

Conversion of the Mohr-Westphal balance for 
other normal temperatures and density units. 
W. B lock  (Chem. Fabr., 1931, 374— 376, 383).—The 
balance m ay be omployed for determ ination of vals. of 
d4, and  of d}5 and d20 of liquids, by  modifying either the 
w t. of the  rider of the  volume of the  float; the 
necessary calculations are given, together w ith a  table 
of corrections for use when the balance is employed in 
its  norm al form. H. F . G il l b e .

Use of chromium steel vessels in analysis.
A. K r u g e r  (Chem.-Ztg., 1931, 5 5 , 682—683).— 
E vaporating  dishes of Cr steel are suitable for analytical 
operations involving strongly alkaline solutions, e.g., 
the  separation of Al from  Fe w ith NaOH. The 
vessels also resist the  action of aq. N H 3 and feebly 
alkaline N a2S solution. A. R. P o w ell .

Tables and charts of specific gravity and 
hardness for use in determination of minerals.
J .  L. R o senho ltz  and  D. T. S m ith  (Rensselaer Poly. 
In st., Eng. and  Sci. Series, no. 34, 83 pp.).—A lpha
betical lists and  charts for facilitating identification 
are given. C. W . Gi b b y .

Applications of the Schlieren method of photo
graphy. D. B. G a w t h r o p  (Rev. Sci. In str., 1931, 
[ii], 2 , 522— 531).—Photographs are given illustrating 
th e  uses of the m ethod, which depends on the d istu rb 
ances in  density  produced in air by heat, by  the motion 
of projectiles, by  the  emergence of o ther gases from 
jets, etc. ' C. W. G i b b y .
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G eochem istry.
Changes in the ozone concentration of the 

atmosphere. R . R u e d y  (Physical Rev., 1930, [ii], 
35, 295).—Increased 0 3 has not been detected for the 
few days before or a fte r strong m agnetic storm s.

L. S. T h e o b a l d .
Significance of the ozone content of the atmo

sphere. R . M e c k e  (Z. physikal. Chem., Bodenstein 
Festband, 392— 404).—By consideration of existing 
spectroscopic d a ta  it  is shown th a t  the photochemical 
equilibrium  between 0 3 and 0 2 is determ ined by two 
processes : the  first is the  form ation of 0  atom s and 
0 3 from 0 2 and  0 2 excited by rad iation  of wave
length below 2025 A., and the  second th e  decomp, of 
the  0 3 in to  excited 0  atom s and mols. under the 
influence of rad iation  of wave-lengths up to  2655 A. 
A t low 0 3 concentrations and sufficiently low pres
sures the  mass action relationship I‘= [ 0 3]2/[0 ,]3 is 
valid. Calculation from th e  pressure and th e  in 
tensity  of de-ozonising rad iation  which exists a t  a 
height of 50 km . yields for the  m ax. 0 3 content of 
th e  atm . a t  th a t  level 2 x HP1, com pared w ith  an 
observed content a t  ground level of about 10-8. A t 
higher or lower pressures the  calc. 0 3 content falls 
very rapidly. H. F . G i l l b e .

Phenomena of the upper atmosphere. S. 
Ch a pm a n  (Proc. Roy. Soc., 1931, A, 132, 353—374). 
—D ata  relating to  the  upper atm . are sum m arised 
and correlated. Subjects dealt w ith  are : solar u ltra 
violet ra d ia tio n ; absorption of solar ra d ia tio n ; 
separate absorbing layers in the  e a rth ’s a tm .; dis
sociative effects of solar ra d ia tio n ; 0 3 la y e r ; ionis
ation by ultra-vio let ra d ia tio n ; absorption coeffs.; 
m ax. electron densities and corresponding gas densi
ties ; level of the  layer ionised by ultra-vio let rad i
a tio n ; ionising agent in the  lower layer; na tu re  of, 
and daily  variation of, ionisation in the  two lay e rs ; 
green light of the  n ight sky. L. L. B ir c u m sh a w .

Sea-water at Puget Sound Biological Station 
from Sept. 1928 to Sept. 1929. T. G. T h o m pso n  
and M. W. J o h n so n  (Pub. Puget Sound Biol. S ta.,
1930, 7, 345—368). Ch em ical  A bstr a c t s .

Occurrence of fluorides in some waters of the
United States. H . V. C h u r c h il l  (Ind. Eng. Chem.,
1931, 23, 996—998).—Traces of CaF2 have been found 
in  certain  n a tu ra l w aters. The localities are those in 
which the  dental defect known as “ m ottled enamel ” 
is prevalent. The relative severity  of the  defect in 
the different areas appears to  be correlated w ith the 
concentration of CaE2, bu t a causal connexion is not 
definitely established. E . S. H e d g e s .

Specific gravities and vapour pressures of con
centrated sea-water at 0— 175°. K . H ig a s h i , Iv . 
N a k a m u r a , and R. IIa r a  (J. Soc. Chem. Ind ., Japan , 
1931, 3 4 , 72b ).—The sp .g r. and  v. p. were determ ined 
for ordinary up to  nearly sa tu ra ted  concentrations of 
NaCl in th e  tem p, range 0— 175°. The stable modi
fication of C aS04 in equilibrium  w ith the  brines and 
the effect of its sa tu ra tion  on the sp. gr. of the  brines 
were tak en  into consideration. F . Sa l t .

S a m e lia  m e te o r i te .  L. L. F ermor (Rec. Geol. 
Survey, India, 1931, 65, 161— 162).—A section of this

m eteorite, polished and  etched, confirms it  as a coarse 
octahedrite. The lamelke arc 1—2-5 m m . wide and 
consist of broader bands of kam acite bordered by 
narrow er bands of tsenite. These cross one another, 
the  interspaces being filled w ith plessite, which appears 
to  be a  eutectic m ix ture of kam acite and  tienite.

C. A. SlLBERRAD.
Unusual iron meteorite from Mexico. H . H. 

N in in g e r  (Amer. J .  Sci., 1931, [v], 22, 360—363).— 
The m eteorite (wt. about 70-8 kg.) has an  unusually 
high content of N i (16-23%) and of P t m etals (0-014%), 
and is low in S (0-07%); Mg is p resen t in  traces.

C. W. G i b b y .
Differentiation in the Shonkin Sag laccolith, 

Montana. F . F . Os b o r n e  and  E. J .  R o ber ts  (Amer. 
J .  Sci., 1931, [v], 22, 331—353).—A detailed pe tro 
logical description is given. D ifferentiation into 
chem ically dissim ilar rocks is due principally to  
crystal settling. I ts  great ex ten t is probably  due to  
th e  alkalic nature  of th e  m agm a. C. W. G i b b y .

Twinned plagioclase felspars in rocks from  
Sirohi State, Rajputana. A. L. C o u ls o n  (Rec. 
Geol. Surv. India, 1931,6 5 ,163— 172).

Diamonds with quartz intergrowths. C. W . 
Co r r e n s  (Z. K rist., 1931, 80, 37— 44).—D iam onds 
w ith  quartz intergrow ths occur in the  Campo do 
Sampaio mine (D iam antina, Minas Geraes, Brazil), in  a 
conglomerate of coarse sandstone cem ented by  sericit- 
ised m aterial. I t  has probably been deposited in 
fissures in  the  diam ond, first form ed by rock m ove
m ents, and  then  enlarged by hot alkaline solutions 
or superheated steam , either of which would also cause 
th e  sericitisation. C. A. S il b e r r a d .

Density and structure of m illerite. N. H . 
K o lk m e i j e r  and A. L. T. M o e s v e ld  (Z. K rist., 1931, 
80, 91—102).—Millerite, prepared according to  Thiel 
and  Gessner’s m ethod (ef. A., 1914, ii, 277), dls 5-348, 
has a rhom bohedral u n it cell, r 5-636 A., a 116° 35 ', 
w ith  3 mols. The a t. radius of S is 1 -6 , of N i 0-7 A. 
(cf. A., 1928, 390). C. A. S i lb e r r a d .

Acid volcanic rock of Kara-Dagh, Crimea.
D. V. S okolov and  A. F . E io leto v a  (Trans. S tate  
In st. Test. Building M at., Moscow, 1930, no. 34, 
33—45).—L iparite  (K 20 + N a 20  8-75, F e 0-44, Ti
0-10%) should be suitable for glass m anufacture. 
The presence of 0-050% V20 3 in  andesite is recorded.

Ch em ical  A b st r a c t s .
Fergusite from Talasser Alatau, Turkestan.

V. N ik o l a ie v  (Zentr. Min. Geol., 1931, A, 33— 42; 
Chem. Zentr., 1931, i, 2599).—The fergusite contains 
orthoclase 45, 37; nepheline S-8, 16-9; granaphyre
9-7, 7-0; pyroxene 23-5, 12-0; b io tite  6-0, 12-8; 
m elanite 4-1, 10-8; apa tite  0-5, 0-8; m agnetite 2-1,
1-7 ; calcite 0-5, 0-6%. A. A. E l d r id o e .

Aegirite-augite glaucophane quartz schist from  
the province of Teshio, Hokkaido, Japan. J.
S u z u k i (Proe. Im p. Acad. Tokyo, 1931, 7, 283— 
286).—The schist obtained from the bed of the river 
Chirashibe shows microscopically successive layers of 
different mineralogical composition, th in  layers of 
quartz and felspar grains, and  others rich in glauco-
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phane and  aegirite-angito arranged in  layers sub
parallel to  the plane of schistosity.

C. C. N . V a s s .
D a n b u r i te  f r o m  O b ira , J a p a n .  Z. H a r a d a  (Z. 

K rist., 1931, 79, 349—366; cf. th is vol, 415).— 
D anburite occurs in good crystals exhibiting 72 forms ; 
d 2-994;]; 0-002; analysis: SiO, 48-04, B„03 27-80, 
CaO 21-97, MgO 0-76, F e 20 3+ A l20 3 1-00, loss on 
ignition 0-60%. na, np, nY were determ ined for 
num erous wave-lengths from  X 7082-0 (1-6267,1-6296,
1-6324) to  X 2967-3^1-G752, 1-6777, 1-0S15).

C. A. SlLBERRAD.
C o n s titu tio n  of m ic a .  IX . B io ti te s .  J .  J ak o b  

(Z. K rist., 1931, 79, 367—378).—Analyses of single 
crystals of jdilogopitc from  (1 ) Val Cannobino, Italy^, 
(2 ) Burgess, O ntario, an d  of biotites (3) and  (4) from 
M ontido D aro, Bellinzona, (o) and  (6) Claro, Ticino, 
and  (7) S t. G o tthard  give, in  th is order : SiO, 40-21, 
40-82, 37-SS, 37-71, 35-35, 35-30, 37-43; T i0 2 2-SO,
1-15, 2-06, 1-64, 3-16, 2-71, 1-95; A1,03 12-60, 12-79,
19-23, 19-29, 18-46, 1S-S6, 16-50 ; F c ,0 3 0, 0, 4-09,
2-24, 4-03, 4-08, 5-03; FeO 2-52, 1-90, 10-47, 9-72,
16-26, 16-S5, 15-S4; MnO 0-02, 0-04, 0-30, 0-31, 0-61,
0-44, 0-2 2 ; MgO 25-45, 26-45. 13-19, 14-22, 8-46, 8-06,
11-17; N a.,0 1-78, 1-50, 1-40, 1-33, 1-34, 1-64, 1-09; 
K ,0  9-26? 10-80, 9-S5, 9-33, 6-69, 8-97, 8-90; 
H ;O (+ 1 1 0 c) 4-5S, 3-93, 1-56, 4-29, 5-72, 3-13, 2-22% ;
(l) contains also Cr„03 0-76, and  NiO 0-18; and  (2) 
F  1-00. From  (1) the  F e was readily  rem oved by 
HC1, th e  colour changing from  brow n to  th e  green 
of C r,03. On th e  basis of these analyses and  a 
m ethod of determ ining th e  am ount of original FeO 
oxidised to  F e ,0 ,  the  composition of the  biotites, like 
th a t  of th e  Muscovites (cf. A., 1930, 1016), can be 
expressed by varying nos., always to talling  25, of 
un its containing the  radicals A l(S i04)3, M g(Si04)3> and  
M g(Si05)3, Si being p a rtly  replaced by  Ti, A1 by 
Fe111, Crm , MnIlr, and  Mg by  F e " , Ca, etc. The 
num ber of possible varieties is 510.

C. A. SlLBERRAD.
P h y s ic o -c h e m ic a l p ro p e r t ie s  of J a p a n e s e  a c id  

c la y . V I. A '-R ay s tu d ie s .  I .  Iv . Y amamoto (J. 
Soc. Chern. Ind . Jap an , 1931, 34, 244— 247b ).—  
Japanese acid clays of various origin give th e  same 7 
characteristic X -ray  diffraction lines as English fuller’s 
ea rth  or German activated  clay, a ttr ib u ted  to  a cryst.

kaolinite common to  them  all. This is stable a t 
600— 900° and  is unaffected by th e  ex traction  of 40% 
of th e  to ta l SiO, l y  20%  N aO H . C. H o l l in s .

S ilb e rk ie se  a s  a  so lid  so lu tio n . V. N i k it in  
(Arh. H em iju, 1931, 5 ,  1S4— 192).—Crvstallographic 
and  analytical d a ta  indicate th a t  silberkiese is a  solid 
solution in  FeS„Ag of FeS or of (FeS2)2Fe.

R . T r d sz k o w sk i,
V a n a d iu m  in  C h ib in y . M. B. Za t a d in s k i  

(Ukrain. Chem. J ., 1931, 6 , [Tech.], 23—31).— 
Ghibiny egerite and titanom agnctite  contain about
0-5%, ap a tite  0-04%, and nepheline fraces, of V20 5.

R . T r u sz k o w sk i.
O c c u rre n c e  of th e  p la t in u m  m e ta ls  in  th e  

e a r t h ’s  c r u s t .  I .  N o d d a c k  and  W . N o d d a c k  (Z. 
physikal. Chem., Bodenstein F estband, 1931, 890— 
S94).—Various analj-scs are sum m arised. The ratio 
of th e  fractions of the  P t  m etals in  m eteorites to  those 
in  th e  ea rth ’s crust is for R u  500, P d  583, P t 140, 
Os 122, R h 86, and  I r  43. The crust thus appears to 
be im poverished w ith  regard to  these m etals, bu t a 
probable cause is the  preponderance of eruptive rocks 
in th e  crust. Below 16 km. considerable quantities 
of R u, Os, and  P d  m ay exist. H . F . G il l b e .

F o r e s t  ty p e s  in  th e  s o u th -w e s t  a s  d e te rm in e d  
b y  c l im a te  a n d  so il. G. A. P e a r s o n  (U.S. Dept. 
Agric. Tech. Bull., 1931, no. 247, 143 pp .).—The dis
tribu tion  of forest trees is largely controlled by the 
m ean tem p, and  H 20  content of th e  soil. All species 
have approx. th e  sam e wilting p o in t in th e  sam e soil. 
Soil conditions o ther th a n  depth , tex tu re , and  org. 
m a tte r conten t rarely become lim iting factors in  the 
d istribu tion  of species. A. G. P o lla rd .

C h e m ic a l c o m p o s itio n  of so m e  c h e rn o z e m 
lik e  s o ils  of N . D a k o ta . T . H . H o p p e r , L . L. 
N e s b it t , and  A. J .  P in c k n e y  (N. D akota Agric. Exp. 
S ta . Tech. Bull., 1931, no. 246, 72 pp.).—Numerous 
analyses of various dep th  sam ples are recorded and 
th e ir characteristics discussed. A. G. P o l l a r d .

P h o s p h o r ic  a c id  a n d  l im e  c o n te n ts  of so m e  
a r c t ic  a n d  N o rw e g ia n  s o ils .  E . G. D o erell 
(Superphosphate, 1931, 4 ,  105— 109).—The P  content 
of th e  soils exam ined is the  result of cu ltu ral operations 
and  fertiliser trea tm en ts and  is n o t dependent on the 
P  content of th e  prim itive rock. A. G. P o lla r d .

O rganic C hem istry.
P o s s ib i l i ty  of d e te c tio n  of ro ta t io n  is o m e r is m .

K . L. W o lf and  W . B o d e n iie im e r  (Z. physikal. 
Chem., Bodenstein Festband, 1931, 620—626).—A 
discussion. H . F . G il l b e .

B io sy n th e s is . V I, V II , V III . H . E jid e  (Helv. 
Chim. A cta, 1 9 3 1 ,1 4 , 881— 911).— VI. The (empirical) 
form ation of fa ts  from  sugars is discussed. y-Fructose 
p robab ly  plays a n  im p o rtan t rôle in  th e  synthesis 
of fa tty  acids from sugars. Glycerol and  fa t ty  acids 
are  (reductive) products form ed from  sugars by 
oxidation-reduction  processes.

V II. The possibility of various n a tu ra l products

{e.g., carotene, cholesterol) being derived fr o m  stra igh t- 
chain com pounds {e.g., bevulic acid, hexoses) instead 
of from  isoprene is discussed.

V II. [W ith T. H o r n e m a n n .] A detailed study 
of the  reaction between NI14C1 and  CH20  solution 
(containing some MeOH and  a trace  of H C 0 2H) 
shows th a t  th e  following com pounds are produced: 
C 02, H C 0 2H , HCOoMe, MeOH, CH2(OMe)2, and 
mono-, di-, and  tri-m ethylam ine hydrochlorides; 
MeCl is no t form ed (cf. A., 1930, 453). CH2(OMe)2 
and  H C 0 2Me are n o t obtained w hen MeÓH-free 
CHaO solution is used, or from  hexam ethylenetetr- 
am ine (I) and  conc. HC1. CH2(OMe)2 is prepared in
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almost quan t, yield from  (I). MeOH. and  cone. HC1 
(cf. B .P. 338,624; B., 1931, 237); a little  H C 0 2Me 
is also produced. H . B u r t o n .

C o n d en sa tio n  of h y d ro c a rb o n s  b y  e le c tr ic a l 
d isc h a rg e . V III . S. C. L i n d  and G. R . S c h u l t z e . 
—See this vol., 1249.

C o n fig u ra tiv e  re la t io n s h ip  of h y d ro c a rb o n s .
I II . O p tic a l r o ta t io n s  of th e  h y d ro c a rb o n s  of 
the s e r ie s  m e th y lis o b u ty lm e th a n e . P . A. L e v e n e  
and R . E . M a r k e r  (J. Biol. Chem., 1931, 9 2 , 455— 
460; cf. th is vol., 931).—E t (3-metliylhexoate (free 
acid, [j¥%  +1-08°) by a Grignard reaction gave 
fiS-dhncthylheptan-fi-ol, b. p. 134— 136°, which was 
distilled w ith (C 02H )2 to  obtain  the  unsatu ra ted  
hydrocarbon, b. p. 134—136°, [3/];) —7-69°, hydro
genated to  1-pS-dimethylheptane, b. p. 131— 131-5°, 
PO d —4-49°. Similarly there were p re p a re d : 
¡38-dimethyloctan-fy-ol (from p-methylheptoic acid, 
[d/)p -f-1-83, by w ay of the  E t  ester), diniethyloctene, 
b. p. 62°/30 m m . [JJfJD —5-04°, l-fiS-dirnethyloclane, 
b .p . 70°/40 m m ., [M]u —3-57°, fi8-dimethylnonan-(i-ol 
(from p-methyloctoie acid, [ifcfjfi +2-47), dimethyl- 
nonene, b. p. 79°/30 m m ., [i¥](i —4-76°, 1-pS-dimelhyl- 
nonane, b . p. 75°/25 m m ., [3i]p —2-84°. The sa tu r
ated hydrocarbons all ro ta te  in  the  same direction 
and the  val. falls w ith increasing mol. w t. in  accord
ance w ith the  au tho rs’ theory.

J . H . B ir k in s h a w .
P la n t  c o lo u r in g  m a t te r s .  X X X V II. H ig h -  

m o le c u la r  h y d ro c a rb o n s  c o n ta in in g  n u m e ro u s  
m e th y l g ro u p s .  P . K a r r e r ,  M. S t o l e ,  and  P. 
S t e v e n s  (Helv. Cliim. A cta, 1931 ,14 , 1194— 1204).—  
Electrolysis of the  N a salt of perhydrobixin in MeOH 
gives, in  addition to  various by-products, about 50% 
of an ester (I), C44H 88(C02Me)2, b. p . 265—270°/0-02 
mm. R eduction of (I) w ith N a and  E tO H  to  the 
corresponding glycol, conversion of th is into the  
dibromide by  aq. 33% H B r a t  150°, and  subsequent 
reduction w ith Cu-Zn and  60%  AcOH gives dibixane, 
C46H 94 (probably 4 : 8 : 12  : 16 : 23 : 27 : 31 : 35-octa- 
methyloctatriacontane), b. p. 270—275°/0-2 m m . The 
m ixture of abou t 70%  of Me H  ester and  30%  of free 
acid, obtained by  partia l hydrolysis of (I) w ith M eO H - 
NaOH in M eO H -E t20 , is* electrolysed (as N a sa lt in  
MeOH), whereby some of th e  ester, C88H 17G(C02Me)2, 
is produced. T reatm ent of th is w ith MgMel and  sub
sequent reduction w ith red P  and  H I  (d 1-7) a t 200° 
gives a  hydrocarbon, C9!H j„0 (probably 2 : 5 :9  :13 :17 : 
24 : 28 : 32 : 36 : 41 : 45 : 4*9 : 53 : 60 : 64 : 68 : 72 : 75- 
octadecamethylhexahe-pkiconlane), which does no t 
resemble hydrocaoutchouc. H . B u r t o n .

A ctio n  of r a d o n  on  u n s a tu ra te d  h y d ro c a rb o n s .
G. B. H e is ig .— See th is  vol., 1252.

H y d ra tio n  of d e f in e s  to  a lco h o ls . A. A’. F rost 
(J. Appl. Chem., Russia, 1930, 3, 1069—1076).— 
Free energies of form ation of alcohols up to  C6H 13-OH 
are calc. H igh pressures, and  tem p, of 227—427°, 
favour the  reactions. Chem ical  Ab st r a c t s .

In flu en ce  of s u b s t i tu e n ts  o n  th e  a d d itiv e  r e 
ac tiv ity  of e th y len e  d e r iv a tiv e s . I .  A d d itio n  of 
b ro m in e  in  so lu tio n . C. K . I ng o ld  and E . H. 
Ingold  (J.C.S., 1931, 2354—2368).—The com parative 
effects of substituen ts on additive reactiv ity  in 
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ethenoid compounds, on substitu tion  reactiv ity  in 
the  arom atic nucleus, and  on tautom eric m obility 
are discussed on theoretical grounds. M easurem ents 
of the  relative rates of addition of Br in com petition 
experim ents to  C2H 4 and  somo simple substitu ted  
ethylenos are recorded and  those aro shown to  bo 
consistent w ith theory. W hen several substituen ts 
are present, these m ay contribute in different ways 
and there  is th e  possibility of inverted  m utual action, 
a  case of which is experim entally  dem onstrated.

F . R . S h a w .
T h e rm a l  c h lo r in a tio n  re a c tio n s  in  th e  g a se o u s  

p h a s e , w ith  s h o r t  h e a tin g  p e r io d s . ,J. Ma s o n  and  
T. S. W h e e l e r  (J.C.S., 1931, 2282—2293).—A high 
space velocity m ethod, w ith high reaction-tu be 
tem p., has been doveloped for controlled chlorination 
in  th e  gaseous phase. Tubes of a  special refractory 
were used, either em pty  or (preferably) packed w ith 
pieces of the same m aterial. Conditions m ust be 
ad justed  to  avoid pyrolysis, which occurs if the  tube 
tem p, is too high, even a t  high rates of flow. A t 
tem p, no t exceeding 900° and  w ith excess of CH4 
and suitable space velocities, th e  m ethod is efficient 
for producing MeCl, w ith sm all am ounts of CH2C12. 
The yield of MeCl is about 80%  of the  Cl2 input. 
Using C3H 8, Pr"Cl was form ed in  greater am ount 
th a n  Pr¿Cl. Yields of CH2C12 slightly greater th an  
90%  were obtained in  the  chlorination of MeCl.

E . S. H e d g e s .
D e te rm in a tio n  of a lc o h o l in  d ilu te  s o lu tio n  b y  

m e a n s  of a c id  d ic h ro m a te , c o m p a re d  w ith  th e  
s p . g r .  m e th o d . S. G. L iv e r s e d g e  (Analyst, 1931, 
56, 595—596).—E tO H  present in  sm all am ounts such 
as 0-1% of E t esters in org. acids, or E tO H  in E t 
esters, a fter hydrolysis and /o r separation  from other 
org. m atte r, m ay be determ ined by  oxidation w ith 
acid Iv2Cr20 7 (99 c.c. of Ar-K 2Cr20 T and  600 c.e. of 
H 2S 0 4 per litre). The results are com parable w ith 
those given by  th e  sp. gr. m ethod.

T. M cL a c h l a n .
R e a c tio n  of b ro m in e  w ith  iso p ro p y l a lco h o l.

J .  F . J .  DrerY, H . B. M a t so n , and  E . I ) . Y a t e s  
(J.C.S., 1931, 2508).—The m ain products of the  
action of B r on Pr^OH are Pr^Br and os-tetrabrom o- 
acetone, along w ith  monobromo-, ©s-dibromo-, and 
aaa-tribrom o-acetone. F . R . S h a w .

A lk y l p e ro x id e s . V II. H y d ro x y a lk y l h y d ro 
g en  p e ro x id e s . A. R ie c h e  [w ith R . Me is t e r ] (Ber., 
1931, 64, [B\, 2328—2335).—The action  of aldehydes 
w ith  aq. H 20 2 leads generally  to  dihydroxyalkyl p e r
oxides. W hen MeCHO and H 20 2 reac t a t  0° in  the 
presence of anhyd. E t ,0  and  N a 2S 0 4 and th e  solvent 
is subsequently  rem oved as rap id ly  as possible 
a t  room tem p., x-hydroxyelhyl hydrogen peroxide, 
C H M e(0H )-0-0H , d 1*160, rem ains as an  alm ost 
odourless liquid which decomposes vigorously when 
heated. W ith  aq. K I  i t  liberates abou t 75% of the 
expected I , acid being sim ultaneously produced. 
W ith  aq. F eS 0 4 abou t h a lf of th e  expected AcOH is 
form ed: MeCHO is sim ultaneously produced and 
a p a r t of the  active O is consumed in  oxidising th e  F e“ 
salt. W ith  aq. NaOH only abou t h a lf  of the  expected 
acid is produced. H 20  appears to  fac ilita te  the  con
version of a-hydroxvethyl hydrogen peroxide in to
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di-a-hydroxyethyl peroxide, which furnishes |  mol. of 
AcOH w ith  F eS 0 4, and  AcOH and  MeCHO w ith  aq. 
NaOH. Tlic jdeld of AcOH increases to  75% when 
the H  peroxide in E t.,0  is shaken w ith  aq. F eS 0 4 and 
to  86%  if the  solutions are  allowed to  re s t in  contact 
w ith one another. The C7—C12 aldehydes are m ore 
readily  isolated by reason of th e ir  cryst. nature . 
a-Hydroxyheplyl, m. p. 40° a fte r softening, v.-hydroxy- 
octyl, m. p. 46° a fte r softening a t  40°, a-hydroxynonyl, 
m . p. (indef.) 50—54°, a-hydroxydecyl, m. p. 0 i° , 
a -hydroxyundecyl, m. p . 62° a fte r softening a t  58°, 
and cc-hydroxydodecyl, in . p . 65—67° aftor softening 
a t  58°, H  peroxides have been isolated. They are 
no t explosive, and  m erely decompose vigorously when 
superheated. W ith  H I  they  liberate  75— 80% of the  
calc, am ount of I  and the corresponding q u an tity  of 
0 2 w hen boiled w ith  TiCl3 ; w ith  th e  la tte r  reagent 
th e  higher dihydroxyalkvl peroxides yield th e  calc, 
am ount of 0 2. The H  peroxides w hen trea ted  w ith 
CHoO or butaldehydo yield m ix tures of th e  s-di- 
hydroxyalkyl peroxides instead  of th e  expected 
tts-produets. They tend to  pass in to  acids by  elim in
ation  of H 20 . H . W r e n .

A lk y l p e ro x id e s . V III . E th y lid e n e  p e ro x id e .
A. R ie c h e  and R . Me is t e r  (Ber., 1931, 6 4 , [B], 
2335—2340).—The form ation of ethylidene peroxide 
is observed (1) by  trea tm en t of a-hydroxyethyl H  
peroxide in E t20  w ith  P 2Os and  evacuation  of the  
residue a t  40°, (2) by action  of P 20 5 on diliydroxy- 
e thy l peroxide in  E t20  and  subsequent warm ing of 
th e  product a t  90°/vac., (3) by prolonged preserv
a tion  or by  warm ing (vac.) butylene ozonide, ivhereby 
MeCHO is evolved, and  (4) by au toxidation  of E t20 . 
Im m ediately  a fte r prep, i t  is a  very  viscous oil, d 
1T60— 1-165, which explodes violently  when heated, 
bu t is no t m arkedly sensitive to  friction. A fter some 
days in a closed vessel o r some hr. if exposed to  a ir 
i t  explodes w ith ex traord inary  violence when ru b b e d ; 
only the  portions ac tually  touched are thereby 
affected. W ith  w arm , acidified K I  i t  evolves 90% 
of the  calc, am ount of active 0 2. I t  is hydrolysed 
by w arm  dil. H 2S 0 4 to  MeCHO and  H 20 2 and  by 
alkali to  AcOH in  alm ost qu an t, yield. Mol. w t. 
determ inations in freezing C6H 6 give results varying 
from  [Me-CH02]4 to  [Me-CH0218. H . W r e n .

E s te r s  of p y ro p h o s p h o ro u s , h y p o p h o sp h o ro u s , 
a n d  p y ro p h o sp h o r ic  a c id s . I I .  M e c h a n ism  of 
a c tio n  of b ro m in e  o n  s o d iu m  d ie th y l p h o sp h ite .
A. E . A r b u so v  and  B. A. A r b u so v  (J. pr. 
Chem., 1931, [ii], 131, 337—341; cf. th is  vol., 820). 
—The in teraction  of equiv. am ounts of B r and 
P 0 (0 E t) 2‘0 * P (0 E t)2 in light petroleum  gives the  
compound P 0 (0 E t) 2-0-PB r2(0 E t)2, which can be p re 
served unchanged in  a  closed vessel for 24 hr., but 
evolves H B r in  con tac t w ith atm . m oisture. On 
addition  of 1 mol. of N aPO (O Et), a  p p t. forms, b u t 
only a very  sm all am ount of substance volatile a t  
2 0 0 ° /ll m m . [P(O E t)3] is form ed; add ition  of a 
fu rth e r mol. of NaPO(OEt)., results in  a m arked 
reaction, w ith  fu rth er precip itation , and  [P (0 E t)2]„0 
can now be isolated in q u an tity . H . A. P igg o tt ."

C o lo u r r e a c tio n  fo r  so lu b le  o rg a n ic  s u lp h u r  
c o m p o u n d s . I .  W . Gro te  (J. Biol. Chem., 1931,

9 3 , 25—30).— T reatm en t of N a n itroprusside in 
NallCOy solution w ith  N H 20H,HC1 followed by Br 
yields a  dark-coloured solution. The com pound to bo 
tested  is dissolved in  H 20  and  excess of solid N aH C 03 
added, followed by  the  reagent. The following colour 
changes m ay occur. Purplish-red  w ith in  10 min. 
indicates C-SH, w hilst an  intense blue or green indi
cates EiS (where E  is any  single non-m etallic element 
including S). Aq. KCN is added if no colour appears, 
when C-S’S-C com pounds give a  pink- to  purplish- 
red w ith in  I  hr. Thioacetic acid destroys the 
reagent, b u t a  tran sien t blue indicates th e  formula 
Me-CS-OH ra th e r th a n  Me-CO-SH. R ing compounds 
do n o t generally react. The use of th e  reagent for 
colorim etric determ ination of th iosulphate, thio- 
cyanate, thiocarbam ide, etc. is recommended.

P . O. H o WITT.
S ta b il i ty  of th e  c a rb o n - s u lp h u r  l in k in g  in  

a lip h a tic  su lp h o n ic  a c id s . F . C. W a g n e r  and E . E. 
R e id  (J. Araer. Chem. Soc., 1931, 53, 3407—3413).— 
W hen alkane-a- and -|3-sulphonic acids are heated 
w ith  aq. N aO H  a t  310—375° the  m ain decomp, is 
CH2R -S03N a + N a 0 H = C H 2R -0 H + N a 2S 0 3; th is  is 
p robably  followed by  th e  change CH2R -& H -f N aO H =  
R -C 02N a + 2 H 2. The (second order) velocity coeff. and 
heats of activation  of the  reactions studied are calc. 
The figures quoted a fte r th e  following sulphonic 
acids are th e  % decomp, occurring when a jlf-solution 
of the  N a sa lt is heated  w ith  an equal vol. of 3-7N- 
N aO H  a t  345° for 3 hr. : m ethane-, 1-5; ethane-,
62-7; propane-a-, 20-2 , and  -(3-, 88-6 ; butane- 
<*-, 17-3, and  -(3-, 75-2; pentane-a-, 13-3, and  -fi-,
64-2; hexane-a-, 11-7, and  -¡3-, 54-9; P h S 0 3H , 5; 
CH2P k-S 0 3H , 5. The s tab ility  of b o th  a- and (3-acids 
increases from  C2 to  C0; M eS03H  is very  stable. 
The p-acids are  less stable th a n  the  a-, b u t all are 
m ore stab le  th a n  the  corresponding m ercaptans (this 
vol., 63). The acids are prepared e ither from alkyl 
iodides and  (NH4)2S 0 3 or by  H N 0 3-oxidation of 
m ercaptans and  purified through th e ir  Ba  salts.

H . B u r t o n .
I s o m e r ic  is o p re n e su lp h o n e s . I I I .  E . E ig e n - 

b e h g e r  (J. pr. Chem., 1931, [ii], 131, 289—292).— 
cts-Isoprenesulphone is readily, and  th e  trans-com
pound w ith  g reater difficulty, reduced by  H 2 and 
colloidal P t  to  th e  same dihydro-compound, m. p. 0-2°, 
b. p. 125— 130°/12 mm. (some deeomp.), thus con
firming th e  view (this vol., 600) th a t  th e  tw o forms 
are geom etrical isomerides. The dibromo-compound 
reacts exotherm ally w ith Zn dust yielding isoprene, 
whilst Zn dust and  E tO H  affords only ci's-isoprene- 
sulphone. J .  W . B a k e r .

C a ta ly tic  h y d ro g e n a tio n  of th e  c a rb o x y l g ro u p  
in  o rg a n ic  c o m p o u n d s , p a r t ic u la r ly  in  th o se  of 
h ig h  m o l. w t .  O. S ch m id t  (Ber., 1931, 64, [B], 
2051—2053).—C ontrary to  Schrauth  and  others (this 
vol., 932), the  use of high tem p, and pressure is not 
essential for the hydrogenation of th e  C 02H  group if 
a  sufficiently active contact is employed. The reduc
tion  of E t  oleate to  octadecyl alcohol is effected a t  
270—2S0°/atm . in  th e  presence of a  CuCr04 catalyst, 
w hilst castor oil a t  220°/200 atm . in  presence of a  Co 
catalyst yields octadecyl alcohol and  octadecanediol.

H . W r e n .
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C a ta ly tic  re d u c tio n  of th e  c a rb o x y l g ro u p .
W. N o r m a n n  (Z. angew. Chem., 1931, 44, 714— 717). 
—Aliphatic carboxylic acids can be reduced to  the  
corresponding alcohols by  H ,0  under high pressure 
and in presence of a  ca ta ly st (Cu, Ni, etc.). The 
reaction m ay be carried ou t w ith th e  free acid or 
w ith an  ester. Aldehydes and ketones are similarly 
reduced. J ,  IV. S j i ith .

A c e ty la tio n  in  a q u e o u s  a lk a lin e  so lu tio n s .
F. D. Chattaway (J.C.S., 1931, 2495—2496).—Many 
compounds containing OH or NH¿ groups can be 
easily acetylated by adding Ac20  to then  dil., 
ice-cold solution in alkali hydroxide. F. It. Siiaw.

M o n o g ly ce rid e s  of lo w e r fa tty  a c id s . P. G.
G ilc h r ist  and  H . A. S c h u e tt e  (Jj Amer. Chem. 
Soc., 1931, 53, 3480—3484).—D irect esterification of 
glycerol in presence of H 3P 0 4 and CC14 is im practic
able w ith acids higher th a n  b u ty ric ; glyceryl mono- 
isobulyrate, b. p. 128—130°/2 m m ., is prepared by 
th is m ethod. Glyceryl n -ralerate, b. p. 129— 131°/ 
2 mm., iso valerate, b. p. 145— 147°/3-5 m m ., and 
n -hexoate, b. p. 132— 134°/2 mm., are prepared from 
a-ehlorohydrin and  th e  H a salts of the  fa t ty  acids. 
The coeffs. of viscosity and surface tensions of the 
above esters and glyceryl acetate, propionate, and 
?i-butyrate are determ ined. O ther physical d a ta  are 
recorded. H . B u r t o n .

R e la tio n  b e tw e e n  u l tra -v io le t  a b s o rp tio n  a n d  
s t r u c tu r e  of d e r iv a tiv e s  of a ce tic  a n d  m a lo n ic  
a c id s . R . D o l iq u e  (Ann. Chim., 1931, [x], 15, 
425—521).—The m utual influence on the absorption 
spectra of two neighbouring chromophores diminishes 
w ith separation, and  ceases when they  are separated  
by more th a n  3 C atom s. In  the  prep, of disubsti
tu ted  malonic esters th e  yield is improved if th a t  
substituen t which contains a P h  nucleus is introduced 
first. Excess of E t  m alonate improves the  yield in 
the  prep, of m onoalkyl derivatives of E t  m alonate. 
Im provem ents in  the  prep, of several of the  following 
compounds are recorded. The N a derivative of E t 
n-butyjm alonate (b. p. 127°/12 mm.) w ith y-phenyl- 
propyl bromide gives Et y-jihenylpropyl-n-b'utylinalon- 
a(e, b. p. 212—213°/15 mm. (35% yield), also obtained 
by reversing the  order of introduction of th e  sub
stituen ts (yield 33%), and purified by  re-esterification 
of the  acid, m . p. 137'5—138° (yield of acid 91%). 
-The heated acid gives a-(y-phenylpropyl)hexoic acid, 
m. p. 38°, b. p. 215°/19 mm. Similar reactions give 
E t  ethyl-n-butylm alonate, b. p. 12S°/13 mm., a-ethyl- 
hexoic acid, b. p. 222°/755 m m ., 131°/18 mm. (benzyl 
oster, b. p. 150°/13 mm.) (cf. A., 1923, i, 81), E t 
n-butylbenzylm alonate, b. p. 1S7°/15 mm. (yield 35%  
from E t  M-butylmalonate, or 52%  from E t benzyl- 
malonate) (A., 1922, i, 681) (acid, m. p. 104-5°), 
a-benzylhexoic acid, b. p. 185°/14 mm., 17fl°/10 mm. 
(yield 95%) [Et ester, b. p. 274°/756 mm., 156°/16 mm. 
(yield 82% ); benzyl ester, b. p. 234— 236°/2S mm., 
222—223°/it? mm. (yield 80%)], E t  di-w-butylmalon- 
a te, b. p. 151— 152°/1S mm. (yield 55% ; yield of 
acid 96%), a-n-butylhexoic acid, b. p. 149°/15 mm. 
4E t ester, b. p. 21S°/752 mm., 110°/18 mm. (yield 
84%), benzyl ester, b. p. 177°/15 m m ., amide, m. p.
134-5° (sublimes 100— 110°)] (cf. A., 1918, i, 250), Et 

3'jdienylethyl-n-butylmalonate, b. p. 203°/15 mm., 205°/

17 mm. (yield 34% , or 40% ) [acid, m . p . 139° (yield 
86%)], a-($-phenylcthyl)hexoic acid, b. p. 201— 202°/ 
17 mm., 238—239°/28 mm., Et dibenzylm alonate, 
b. p. 238°/22 mm. (yield 75% ) [acid, m. p. 174° (yield 
^0%)], p-phenvl-a-benzylpropionic acid, m. p. 91° [E t 
ester, b. p. 202°yiS mm. (yield 75% ); benzyl ester, 
m. p. 81° (yield 87% ); amide, m. p. 129-5°]. Et 
pbenylm alonate gives E t phenyl-n-bntybnalonatc (yield 
58%), hydrolysed to  the  acid, in. p. 153°, and  a -phcnyl- 
hexoic acid, b. p. 182— lS3°/20 mm. (also obtained by 
heating phenyl-n-butylm alonic acid, and  by  hydro
lysis of a-phenylhexonilrilc, b. p. 151-1—•152-5°/20 mm., 
obtained from CH2Ph-CN by  m eans of N aN H , and 
BuBr). E t  a-ethylhexoate reduced by  B ouveault’s 
m ethod gives p-ethylhexanol, b. p. lS0°/758 mm., 
96—97°/27 mm., S9—90°/18 m m . (yield 58% ). Simi
larly  are  obtained p-butylhexanol (yield 63% ; also 
obtained by similar reduction of a-butylhexoam ide, 
yield 8%) (phcnylurclhanc, m . p. 39°), $-bcnzylUcxanol, 
b. p. 170—171°/27 m m . (yield 60% , also from  the 
am ide in  small yield) (plicnylurethanc, m. p. 55-5°). 
P-Phenyl-a-benzylacetam ide by  sim ilar trea tm en t giyes 
y-plicnyl-$-bcnzylpropanol, m. p. 27—28°, b. p. 197°/ 
10 mm. (phenyhircthanc, m. p. 94°) (in b e tte r  yield 
th a n  from  th e  ester), and a little  y-phonyl-p-benzyl- 
propylam ine {Rz derivative, m. p. 104°). a-Mefhyl- 
a-ethylpentanol, b. p. 79—80°/27 m m ., a-methyl-«- 
benzylpentanol, b. p. 155°/27 m m ., 144°/18 nun., 
$-phcnyl-a.-benzyl-a-mclhylcthanol (from AcOEt and 
CHoPh-MgCl), b. ji. 182°/15 m m ., and  a-benzyb*- 
m ethylpontanol (from Me-CO-CH2P h and MgBuBr), 
b. p. 155°/27 mm., 144°/18 m m ., could no t be obtained 
optically pure. A. A. L e v i .

D iffe r in g  b e h a v io u r  of a- a n d  p -c h lo ro p rc p -  
io n ic  a c id s  a n d  of a- a n d  p -ch lo ro e th y lb en zen es  
d u r in g  c a ta ly tic  h y d ro g e n a tio n . C. P a a l  and
C. M u l l e r -L obec k  (Ber., 1931, 64, [£ ], 2142—2150; 
cf. A., 1929, 1270).—T he free chloroprox>ionic acids 
arc little  attacked, by ac tivated  H„. Ca a-chloro- 
Xiropionate is quan tita tive ly  reduced to  CaCl2 and  
proxiionic acid, whereas the  salt of th e  p-acid suffers 
only slight sim ilar change. The action of the  a-chloro- 
propionate is considerably accelerated by the  addition 
of MgO, which combines w ith  th e  liberated HC1, b u t 
th e  oxide has little  effect on the  p-chloropropionato. 
E t  a-chloropropionate is readily  transform ed in to  
E t  propionate in  presence of MgO, whereas E t 
P-chloropropionato absorbs little  H 2 before reaction 
ceases. The an ticataly tic  action of the  liberated HC1 
is much more m arked in  the  case of sa tu ra ted  th a n  of 
u nsatu ra ted  acids, probably  owing to  the  negativing 
action of th e  ethylenic linking in the  la tte r  and the 
consequent loosening of th e  O-Cl linking.

In  presence of the  requisite q u an tity  of MgO, 
a-chloroethylbenzene is q u an tita tive ly  converted intp 
P h E t, whereas under sim ilar conditions p-chloroethyl- 
benzeno suffers only slight reduction. W ith  larger 
am ounts of P d  and  prolonged period of action, the  
P-dcrivative yields P h E t. R eduction of a-chloro
ethylbenzene proceeds more rapidly  th a n  th a t  of Ca 
a-chloropropionate or a-chlorobutyrate. Tho semir 
hydrated Ca and  th e  Ag salts of a- and  p-chloro- 
propionic acid are incidentally described.

H . W r e n .
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H ig h ly -p o ly m e rise d  c o m p o u n d s . LV. P o ly 
a c ry lic  a c id . H . St a u b in g e r  and H. W . K o h l - 
sc h u tte r  (Ber., 1931, 64, [B], 2091—2098).—Poly
m erisation of acrylic acid by irradiation occurs more 
rapidly  in C 0 2 th a n  in  0 2, and  is particu larly  rapid 
when the  operation is commenced in  0 2 or air and 
continued in C 0 2. The influence of 0 2 is m arked w ith 
30%  and 5%  aq. solutions. Below l00°, individual 
specimens of acrylic acid show individual behaviour 
tow ards polym erisation, b u t a t  110 ° or above poly
m erisation occurs rapidly in  all cases, yielding non- 
homogeneous products varying from  glassy, tra n s 
paren t masses to  hard , porcelain-like m aterials. All are 
am orphous. Polym erisation is considered to  follow the 
schem e: • • • C 11(00,11)-CH., • • • +  xC 0 2H-CH:CH„— > 
CH (C02H)-CH2-[CH(C02H)-CH2-]r_.-CH (C02H)-CH2-. 
Solid polyacrylic acids swell strongly in H 20  w ithout 
dissolving completely a t  low te m p .; a t  100— 120° 
homogeneous sols, are more or less rapidly  obtained. 
T hey are polybasic acids of unknow n mol. w t. They 
are weaker th a n  the  monomeric acid and th e  N a salts 
are feebly alkaline. T itra tion  of the  acids w ith NaO H  
in  presence of phcnolphthalcin shows abou t 96% of the  
COaH  group, b u t exact resu lts are obtained potentio- 
m etrically. The conductivity  of the poly-acids and  
th e ir  salts is lower th a n  th a t  of the  monomeric sub
stances. The viscosity of polyacrylic acid sols 
depends on p a in  th e  sam e m anner as th a t  of the  
proteins. Viscosity is a t  a m ax. a t  th e  neu tral point 
and  decreases w ith  increase of N aO H . W ith lietero- 
polar compounds such as th e  polyacrylic acids, high 
vj.pC vals. do no t necessarily im ply a  high mol. w t., 
since viscosity' varies w ith  p n and  there  is no evidence 
of th e  iden tity  of th e  dissolved particles and  the 
mols. The changes of viscosity' are due to  causes 
o ther th a n  those operative w ith hom opolar mol. 
colloids. Since th e  behaviour of the  adm ittedly  
highly-polymerised acrylic acids resembles th a t  of the  
proteins, i t  is probable th a t  the  la tte r  also are highly 
polymerised and no t specially structured . Depoly- 
m crisation of polyacrylic acids can be effected by- 
contact w ith  H ,0  a t different tem p, or w ith  aq. 
N aO H . ‘ H . W r e n .

C o n fig u ra tiv e  r e la t io n s h ip s  of th e  a -b ro m o - 
a c id s  o b ta in a b le  f ro m  th e  o p tic a l is o m e r id e s  of 
iso leu c in e  a n d  of aH oleucine to  th e  a m in o -a c id s  
o b ta in a b le  f ro m  th e s e  b y  a m in a tio n . W ald en  
in v e rs io n . E . A b d e r h a l b e n  and  W. Z e iss e t  (Z. 
physiol. Chem., 1931, 200. 179—190).—B y known 
reactions (brom ination w ith NOBr, chlorination w ith 
SOCl2, am ination  w ith  aq. N H 3, etc.), the  following 
were ob ta in ed : chloroacetyl-Z(4 -)-woleucine, m. p. 
71—73°, [a]o +26-0° in E tO H , glycyl^ ^ -iso leu cin e , 
m. p. 242—243° (decomp.), [a]» -1 4 -1 °  in  H 20 ;  
cliloroacetyd-d( — )-fsoleucine, m. p. 72—74°, [a}g 
—26-1° in  E tO H , gly'cvl-d(—)-i,soleucine, m. p . 240— 
242° (decomp.), [ajg +13-6° in H 20  ; chloroacetyl-\{-\-)- 
alloleucine, m. p. 80—S6°, [a]$ 4-19-1° in  E tO H , glycyl- 
l(4~)-allofewciwe, m. p. 245—247° (decomp.), [ot]}? 
—9-4° in  H 20 ; chloroacetyl-d (—)-alloisofe«ci«e, glycyl- 
d (— )-alloisofewcine, m. p. 244—246° (decomp.), [a]g
4-9-2° in  H 20 ;  [d]-(+)-allo-a-/jro»io-S-wertyb'a/enc 
acid, b. p . 107— 108°/2—3 nun., [a]\? -f-12-80° from 
d(—)-alloisofe«ciiie; [d](-p) - alio - a - bromo - fi - methyl -

valeryl chloride, b. p. 76—78°/12— 13 m m .; [1]( — )- 
allo-a.-bromo-$-methylvaleric acid, b. p. 124— 126°/
7 m m ., [a]n —12-90°, from  /(-(-)-«Woisoleucine [phenyl- 
carbimido-derivative, m. p. 151°, [ajg 4-31-6°], [1](—)- 
al lo - a - 6 romo - [3 -mdhylvaleryl chloride, b. p. 51°/3 m m .; 
[d](-[-)-a.-bronio-$-methylvaleric acid, m. p. 40—41°, 
[a]]® 4-24-2° in  Cf)H 0, giving d (—)-isoleucine (phenyl- 
carfitmnfo-derivative, m . p. 125— 130°, [a]“ —32-1° in 
E tO H ), [d](+)-tt.-bromo-[i-melhylvaleryl chloride, b. p. 
57—59°/3 m m .; [\\{—)-a.-brmno-$-methylvaleric acid, 
m. p. 38— 40°, [a]|J —22-3° in  CGH 6 [chloride, b. p.
69—71°/10 m m.], giving Z(+)-isoleucine (phenylcarb- 
im ido-derivative, m. p. 123— 127°, [a]f? +32-4° in 
E tO H ); [l](-)-ed\o-a.-bromo-[i-methylvalerylglycine, 
m . p. 77—79°, [a]“ —48-1° in  E tO H , giving d (—)-iso- 
leucylglycine, m. p. 212—214° (decomp.), [a]]J —18-8° 
in  H 20 ; [d](-\-)-a\\o-a-bromo-$-methylvalerylglycine, 
m . p. 81—82°, [a]“  +49-4° in  E tO H  (oL-bromo-fatty 
acid, [a]'$ 4-12-80°), giving \{-\-)-isoleucylglycine, m. p. 
220° (decomp.), [a]]? -j-16-6° in H 20 ; [ii](4 -)-«-bromo- 
p-methylvalerylglycine, m . p. 107— 108°, [a]]? +62-7° 
in  E tO H  (a-bromo-fatty acid, [a]]? -(-24-2°), giving 
!(+)-affoisoleucy'lglycine, m. p. 260—261° (decomp.), 
[a]]? 4-57-0° in H 20  (phenylxarbimido-denv&tive, m. p. 
151°, [«]g 4-30-4° in  E tO H ); [l](-)-a-6romo-|5- 
methylvalerylglycine, m. p. 105— 106°, [a]“ —60-9° 
in  E tO H  [oL-bronio-fatly acid, [a]1,; —22-3°), giving 
d (—)-alloisoleucylglycine, m. p . 252—255° (decomp.), 
[a]fj —62-7° in  H 20 . J .  H . B ir k in s h a w .

B e h a v io u r  of o c to ic , h ex o ic , v a le r ic , is o 
v a le r ic , a n d  b en zo ic  a c id s  o n  e x tra c tio n  fro m  
a q u e o u s  s o lu tio n  w ith  l ig h t  p e tro le u m . J.
Gr o sse el d  and  A. M ie r m e ist e r  (Z. anal. Chem., 
1931, 85, 321— 330).—The partition  coeffs. of the 
above acids between H 20  and  light petroleum  have 
been determ ined, and all follow th e  law £ = c / i / c 2. 
The %  extracted  when solutions of different con
centration  are ag ita ted  w ith equal vols. of light 
petroleum  are  tabulated . J .  W. S m ith .

H y d ro g e n a tio n  of u n s a tu r a te d  la c to n e s  to  
d e o x y -ac id s . I I .  W . A. J a c o b s  and  A. B. S c o t t  
(J. Biol. Chem., 1931, 93 , 139— 152).—Catalytic 
reduction  (Adams) of ao: [i-trimethyl-A^-angelica- 
lactone in  E tO H  a t  20—25° gives a.ot$-triniethylvaleric 
acid (about 50%), b. p. 137— 138°/43 mm., and
a.oL$-trimctkyl-y-valeroladon£, b. p . 121— 123°/33 mm. 
Similarly, p-methyl-A^-angelicalactone affords p- 
methydvaleric acid (about 50% ), b. p. 197— 198° 
(corr.)/758 mm. (Ag salt), and p-methyl-y-valcro- 
lactone; aap-trimethyd-A^-butenolide yields aafi-tri- 
m ethydbutyric acid (2 1 %) and  (mainly) aap-tri- 
m ethy lbu ty ro lac tone; (3 - phenyd - aa - dim ethyl - A  ̂- 
butenolide furnishes $-phenyl-aa-dimethylbutyric acid 
(about 25% ), m. p. 61— 62°, and fi-phenyl-<xx-di- 
niethylbutyrolaclone, m. p. 91— 92°, w hilst complete 
hydrogenation gives th e  same proportions of ¡3-cyclo- 
hexyl-oioi-dimethylbutyric acid, m . p. 39—40°, and 
$-cyclohezyl-oi.tx-dimethylbutyrolactone, m. p. 51—52°. 
The ydeld of deoxy-acid form ed during reduction of 
py-unsaturated  y-lactones (cf. A., 1930, 1162) is 
dim inished by  (¡-substitution. a - Anisy li d e ne - A -̂
angelicalactone undergoes a  prelim inary 1 : 4 -addition 
of H2 and finally'gives (mainly) ■x-anisyl-y-valerolactone, 
m . p . 60—61°, and 17% of x-anisylvaleric acid, m. p.
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50—52°. A“-Butenolide (prepared by therm al de
comp. of y-chlorocrotonic acicl) affords butyrolactone 
(00%) and  butyric acid (10% ); the  acid is probably 
form ed from A^-butenolide which m ay arise during 
the reduction or is present in th e  original m aterial. 
R eduction of 8-keto-B-phenylhexoic acid w ith N a-H g 
in  E tO H  gives p-phenyl-8-hexolactone, b. p. 197— 
200°/19 m m ., reduced cataly tically  to  a mixture, 
b. p. 194— 198°/20 mm., of stereoisomeric [3-cycZohexyl- 
8-hexolactones. H . B u r t o n .

S y n th e s is  of s tr a ig h t- c h a in  u n s a tu r a te d  ac id s . 
R. B h atta c iia r y a  and  J .  L. S im o n se n  (Proc. XV 
Indian  Sci. Cong., 1928, 153).—X-Iodododecoie acid, 
prep, from castor oil by  w ay of undecenoic, X-bromo- 
undecoic, cyanoundeeoic, docamethylenedicarboxylic, 
an d  X-hydroxylauric acids, was condensed w ith 
■decin to  yield behenolic acid.

Ch em ical  A bstr a c t s .
A lco h o ly s is . I .  M. G osw am i and S. R a m a n u- 

ja m  (J. Ind ian  Chem. Soc., 1931, 8 , 413—416).—The 
conversion of fa t (coconut oil) into the  Me esters of 
its  fa tty  acids by boiling w ith MeOH in presence 
of various catalysts is studied. P0C13 is as effective 
as, and  more readily m anipulated than , d ry  HC1 
(cf. A., 1907, i, 9 ; 1919, i, 308). Benzene- (I) and 
naphthalene-stearosulphonic acids (II), pyridine, 
piperidine, and piperidine hydrochloride have little  or 
no effect. W hen (I) and (II) contain traces of mineral 
ac id  cataly tic  ac tiv ity  is observed. H . B u r t o n .

U n s a tu ra te d  fa t ty  a c id s  a n d  th e i r  d e r iv a tiv e s .
I I I .  F o u r  s te re o is o m e r id e s  of d ih y d ro x y -  a n d  
d ib ro m o -s te a r ic  a c id s . TV. M e c h a n ism  of 
fo rm in g  s te a ro lic  a c id  f ro m  d ic h lo ro s te a r ic  a c id .
Y. I n o u e  and  B. S u z u k i (Proc. Im p. Acad. Tokyo, 
1931, 7 , 261—264, 265—268).—II I .  The hydroxy- 
acids are prepared by the  action of 1%  aq. K M n04 on 
a  1 % solution of oleic or elaidic acid in 1 %  aq. KOH, 
a t  1— 3°; elaido- and oleo-dihydroxystearic acid have 
m. p. 100° and 130°, respectively. The acids were 
resolved through the  strychnine sa lts; the  active 
■daidodihydroxyslearic acids have [a]'jf —27-45° and  
+27-6° in MeOH, w hilst the  corresponding oleic 
acids have [a]n —23-6° and  +23-0° in MeOH. All 
the  stereoisomerides were readily racemised. The 
dibromides were readily prepared by the action of 
B r in the cold and were separated by the  strychnine 
salts. 1 -Oleodibromoslearic acid had [a]D —18-5°. 
Inactive dihydroxy-acids were obtained on t r e a t
m en t of the dibromo-compounds w ith Ag20 .

IV. T reatm ent of oleodichlorostearic acid w ith 20%  
K O H  in E tO H  for 12 hr. a t  100° and  oxidation of the 
-Me esters by Arm strong and H ild itch’s m ethod showed 
th a t in addition to  stearolic acid, Af0-octadecadienoic 
acid, C18H 320 2 (Me ester, b. p. 192— 193°/4 m m .; 
Zn salt, m. p. 85°), was obtained. T reatm ent of the 
second acid w ith 20%  K O H  in E tO H  a t  150° con
verted  i t  alm ost quan tita tively  into stearolic acid. 
Sorbic acid w ith 10% K O H  in E tO H  gave A&-pentinene- 
carboxylic acid, m. p. 128°. C. C. N. V a s s .

O x id a tio n  of o le ic  a c id  b y  m e a n s  of h y d ro g e n  
p e ro x id e  w ith, a n d  w ith o u t th e  a d d itio n  of c o p p e r  
s u lp h a te  : a  p o s s ib le  a n a lo g y  w ith  i t s  o x id a tio n  
in  v ivo . I. S. Ma c l e a n  and M. S. B. P earce  
(Biochem. J ., 1931, 2 5 , 1252— 1266).— W hen oleic

acid was oxidised by H 20 2 a t  95° (A., 1908, i, 119) 
a fraction agreeing in  composition w ith th a t  of diketo- 
stearic acid was formed. An a-keto-derivative of nonoic 
or decoic acid and  some dihydroxystearic acid were 
also present. The yields of H 2C 03, AcOH, and 
H C 02H  corresponded w ith th e  com plete oxidation 
of 5— 10% of the to ta l oleic acid. Increasing the p ro 
portion of H 20 2 increased the  proportion of dihydroxy- 
stcaric acid present. Small am ounts of Culr salts 
greatly  increased the  ex ten t of oxidation. A t 95° 
w ith a  large excess of 1120 2 more th a n  70%  of the 
original oleic acid was completely broken down to 
H 2C03, H C 0 2H , and AcOH. Succinic and  8-keto-vj- 
hydroxyoctoic acids were also form ed a t  the same 
tim e. Oxidation in the presence of Cu11 sa lt a t 
60° produced am ounts of H 2C 03, H C 0 2H , and AcOH 
corresponding w ith complete oxidation of abou t 20% 
of the  to ta l oleic acid. The product obtained in 
g reatest am ount was 8-keto-7)-hydroxyoctoic acid. 
Succinic acid and  a m ixture of various oxygenated 
derivatives of stearic acid were also present. Among 
the  products of oxidation of octoic acid succinic 
and  8-keto-7i-hydroxyoctoic acid were found.

S. S. Z il v a .
A c tio n  of c o n c e n tra te d  s u lp h u r ic  a c id  o n  o leic  

a c id  a n d  o ley l a lco h o l. C. R ie ss  (Collegium, 1931, 
557—588).—A m ax. am ount of H 2S 0 4 is combined 
a t  the  po in t of unsatu ration  during th e  first hr. of its 
action a t  room tem p, on oleic acid. The am ount of 
organically combined S 0 3 is reduced by more p ro 
longed action and hydroxystearic acid is formed, the 
am ount being greater as the  am ount of reacting H 2S 0 4 
is increased or the tem p, raised. Most of th e  hydroxy
stearic acid is esterified. The com bination of the 
H 2S 0 4 is much slower a t  0°, and i t  is practically  the  
only reaction which occurs, since very little  hydroxy
stearic acid is formed even a fte r 24 hr. The sulphon- 
ation proceeds fu rthest a t  low tem p., w hilst the  
hydro lysis of the  H 2S 0 4 esters proceeds only very 
slowly. Oleyl alcohol is sulphonated a t  the  po in t of 
unsaturation  and  a t  th e  OH group, b u t th e  reaction 
is slower th a n  w ith oleic acid. W ithin the  lim its
0— 40°, the reaction of th e  H 2S 0 4 w ith  th e  unsaturated  
atom s is alm ost independent of the  tem p. The re 
action of the  H 2S 0 4 w ith  the  OH group proceeds 
very slowly a t  low tem p, and is accelerated appreciably 
as the  tem p, is raised. The H 2S 0 4 is elim inated again 
a t  still higher tem p., especially if 40%  of H 2S 0 4 is 
used. D. W o o d r o ffe .

P r e p a r a t io n  a n d  p u r if ic a t io n  of lin o le ic  a c id .
H . I. W a t er m a n  and  J . A. v a n  D ijk  (Verfkroniek, 
1931, 4, No. 2, 15— 19; Chem. Zentr., 1931, i, 2740).— 
Linoleic acid, prepared from sesame oil fa tty  acids by 
brom ination and  debrom ination, distilled in  a  cathode- 
light vac., freed from oleic and  sa tu ra ted  acids by 
cooling in COMe2, and finally cryst. from COMe2 by 
cooling, had  I  val. 179-9, CNS' val. 91-2, d f  0-9031, 
n0 1-46643, nD 1-46944, nF 1-47642, na 1-48228; [M}c 
86-02, [M ]d 86-49, [d /]F 87-60, [M]a 88-51.

A. A. E l d r id g e .
P o ly m e r is a t io n  of th e  m e th y l  e s te r s  of h ig h e r  

u n s a tu r a te d  fa tty  a c id s . V III . P o ly m e r is a t io n  
of m e th y l  lin o le n a te  a n d  lin o le a te . IX . H y d ro 
g e n a tio n  of th e  m e th y l  e s te r s  a s s u m e d  to  be
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in tr a p o ly m e r is e d  [cyclic m o n o m e r id e s ] . K.
K in o  (Sci. Papers Inst. Phys. Ghein. lies. Tokyo, 
1931, 16, 127— 132, 133—135; cf. th is  vol., 602).— 
Me linoleate and linolenate, obtained from  linseéd 
and  sesamé oils through th e  P b  salts and  bromides, 
are heated in H 2 a t  290—300° for varying times. 
D istillation of th e  product a t  G— 7 mm. removes 
monoearboxylic esters, which from th e  I  val. and 
mol. \vt. are considered to  contain cycZobutane deriv
atives, form ed by  intram ol. condensation, th e  pro
portion increasing w ith tim e of heating, and being 
less for the  linoleate th an  for the  linolenate. The 
residue from th e  distillation, which increases with 
tim e of heating, consists m ainly of dim eride from Mo 
linoleate, b u t contains higher polymerides in  the  case 
of Me linolenate.

IX . More H 2 is absorbed in  the  ca taly tic  hydrogen
ation  of the  above monoearboxylie esters th a n  th a t  
calc, from the  I  val., the  velocity of absorption 
diminishing a fte r th e  q u an tity  corresponding w ith the  
I  val. has.been  absorbed. The ester C]!,Hal-C02Mo 
(A., 1930, 1272) after reduction gives an  acid having 
th e  samé in. p. as aracliidic acid, th e  theoretical 
quan tity  of H s to  reduce the assumed cycZobutane 
ring being absorbed. The ester C21H M’C 02Me (loe. 
cit.) is not completely reduced, the  resulting acid 
after repeated purification having a lower m. p. th an  
behchic acid. A. A. L e v i .

C o n v e rs io n  of e ru c ic  a c id  in to  b r a s s id ic  ac id  
b y  n i t ro u s  a c id . G. R a n k o f f  (J. p r. Chem., 1931, 
[ii], 131, 293—300).—Smooth isom erisation of erucic 
acid, Me,[CH2]7-CH!CTL[Cff2]11-C02H , in to  brassidic 
acid, Me-[CH2]18*CH:CH-C02H , occurs when i t  is 
trea ted  in  30%  H N 0 3 w ith  0-2 of its  w t. of N aN 0 2 
a t  54—58°. W ith  larger quantities of N aN O , oxid
ation affords by-products which p revent crystallis
ation  of th e  product and  under such Conditions 
were isolated aracliidic (n-eicosoic acid), brassylie, 
HOaC-tCEyjyCOaH, and w-nonoic acids, and a  n itro 
genous substance which affords n-nonoic acid oii steam- 
distillation. J .  W. B a k e r .

L ig n o c e ric  a c id  a n d  lig n o c e ry l a lco h o l f ro m  
“  s u lp h a te  s o a p .”  H . S a n d q v is t , J . G o r t o n , and
E. B e n g t s s o n  (Ber., 1931, 64, [B], 2172—2174). 
—E xtrac tion  of th e  N a salts from “ Tallol ” with 
E t2G, ligroin, etc. removes phytosterols and  lignoceryl 
alGOhol, C24H 50O, which are separated from one 
another by  fractional crystallisation and  destruction 
of the  ilnsaturated  sterols by7 trea tm en t of their 
acetates in CTICL, w ith an  excess of Ac20  and cone, 
U.,80.,. T reatm ent of the  sulphate soap w ith H 20  
leaves th e  sterols in  solution, whereas the  lignoceryl 
alcohol is found in  the  filter residue. A fter removal 
of the  alcohol by Et-20 , the  rem aining N a salts yield 
lignoceric acid identical w ith the  product obtained by- 
oxidising the  alcohol. For lignoceric acid and  its 
Me fester the  m. p. S0-3—81° a fte r softening a t  77° 
and  58—59-8°, respectively', are  recorded, whereas 
.synthetic n-tetracosoic acid and  its  Me ester have 
m. p. 85° and  60°, respectively'. Lignoceryl alcohol, 
m. p. 76°, and its  acetate^ m. p. 56°, are com pared 
w ith synthetic «-tetracosanol, m. p. 77-5°, and its 
acetate, m . p. 57°. H . W r e n .

O p tic a l ro ta t io n  of la c tic  a c id . W. D . B a n 
croft and H. L. D a v is  (J. Physical Cliem., 1931, 35, 
250S—2529).—Sarcolactic acid should be designated 
Z-(+)-lactic acid to  show th a t, although its  dil. aq. 
solutions are dextroro tatory , th e  lrevorotations of its 
salts and esters show it  to  be the  Z-form of lactic acid. 
As in  the  oase of malio acid (A., 1930, 892), there is 
a  fou rth  tautom eric modification involved. The 
evidence indicates this to  be a dex tro ro ta to ry  ethylene 
oxide form. The equilibria involving the  anhydride 
or lactide are reached slowly, w hilst th a t  between the 
norm al and the  ethydene oxide forms is reached 
rapidly', The changes in ro ta tion  shown by  solutions of 
sarcolactic acid on concentration or dilution can then  
bo satisfactorily  in terpreted . L. S. T h e o b a l d .

L æ v u lic  ac id . I I .  V a p o u r  p r e s s u r e  of a lk y l 
e s te r s  (C1—C c). H . A. S c h u e t t e  and M. A. Co w 
l e y  (J. Amer. Chem. Soc., 1931, 53, 3485—3489).— 
Equations are derived expressing tcm p.-v . p. relation
ships for th e  Me, E t, P r, 1VJ, Bu, Bu#, Zsoamyd, 
n -amyl, b. p. (calc.) 253-2°/760 m m ., and  n -liexyl, b. p. 
(calc.) 266-S°/760 m m ., esters of lævulic acid. The 
entropies of vaporisation indicate th a t  all these esters 
are associated. O ther physical d a ta  are recorded.

H . B u r t o n .
O x id a tio n  b y  ozone. P r e p a r a t io n  of t-h y d r-  

oxydeco ic  a c id  b y  o x id a tio n  of u n d e c e n y l a c e ta te . 
M. Mo ttier  (llelv . Chiin. A cta, 1931,14,1080—1090). 
—D etails are given for the  prep, of i-hy'droxy'decoic 
acid in  about 80%  yield by  ozonolysis of A'-undecenyl 
acetate  and  subsequent hydrolysis w ith H 20  in p re
sence of air. The effects of tem p, and tim e of heating 
on th e  decomp, of the  ozonide by' H 20  and AcOH are 
studied. Decomp, of the  ozonide With alkali gives 
m ainly aldehydic condensation products one of which 
is probably, the  aldol (semicarbazom, m. p. 71—72°) 
derived from 2 mois, of i-hydroxydecaldehyde.

H . B u r t o n .
P r e p a r a t io n  of e th y l o x a la te . P . W . J e w e l  and 

J .  S. B u t t s  (J. Amer. Chem. Soc., 1931, 53, 3560— 
3561).— Cryst. oxalic acid (1 kg.) is heated w ith E tO H  
(2 litres) un til dissolved, and  th e  m ixture distilled a t 
S0°/25 mm. un til th e  vapour tem p, is 60°. T he 
residue is heated  w ith E tO H  (2 litres) for 3 hr., H.,0 
and E tO H  are removed as above, the  resu ltan t product 
is dried, and  then  distilled. The yield of E t  oxalate- 
is abou t 85% . H . B u r t o n .

A d d itiv e  c o m p o n e n ts  of e th y l so d io m a lo n a te  
a n d  r e la te d  c o m p o u n d s . N. E. H o l d e n  and  A. 
L apw o r th  (J.C.S., 1931, 2368—2375).— W hen benzyl- 
idoneacetophcnone is heated in  C6I i 6 w ith E t  sodio- 
m ethylm alonate, E t  a-methydcinnamate and  E t  sodio- 
benzoylacetate are produced. This cannot be ex
plained by the  hypothesis advanced by Thorpe (ibid., 
1900, 77, 923) and by Michael and  Ross (this vol., 
67), which overlooks the  possibility of exchange o f 
positions of H  and  CN or H  and  C O ,E t; i t  is, how
ever, capable of in terp re ta tion  on th e  basis of analogy' 
w ith Well-known reactions which are consistent w ith 
electrochemical conceptions of th e  behaviour of 
sodio-derivatives of weak acids or 0-acids.

F . R . Shaw.
D iiso p ro p y lm a lo n ic  a c id  a n d  i t s  d e r iv a tiv e s .

F . C. B. M ar sh all  (J.C.S., 1931, 2336—2338).—Tim
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prep, of Et diisopropylnialonamate, m. p. 62° (from 
the Ag salt and  E tI ) ;  Et, b. p. 246-2°/751 m m ., Et 
II, m. p. 66°, and M e diisopropylmqlonate, m. p. 32°; 
and diisopropylmalonic acid, m . p. 198° (from Me 
ester), which is converted by  SOCl2 in to  diisopropyl- 
acetyl chloride, b. p. 63°/15 mm. (anilide, m. p. 148— 
149°) (cf. A., 1908, i, 002), is described.

P . R. S h a w .
E le c tro ly s is  of h y d ro g e n  e s te r s  of u n s a tu ra te d  

d ic a rb o x y lic  a c id s . P. K a r r e r  and M. Stoll 
(Helv. China; A cta, 1931, 14, 1189— 1194).— E lectro
lysis of N a E t  fum arate in  presence of MeOH and 
NaOAc gives no m uconate (cf. Bloch, Diss., München, 
1902); th e  m ain product is an  ester, b. p. 98— 101°/ 
12 ram ., hydrolysed by  10% K O H  to fum aric acid 
and an  oil. In  absence of NaOAc, th e  same ester 
and a trace  of Me m uconate are produced. M e II 
mucoiiatc, m. p. 163°, prepared by  partia l hydrolysis 
of the  Me2 ester, does no t undergo th e  Kolbe synthesis 
when electrolysed as the  K  salt in  presence of aq. 
MeOH and K O A c; the  m ain reaction is hydrolysis.

H . B u r t o n .
D ig ita lo n ic  a c id  a n d  th e  c o rre s p o n d in g  t r i -  

l iy d ro x y m e th o x y g lu ta r ic  a c id . II. K i l i a n i  (Ber., 
1931, 6 4 , [£], 2027—2028; cf. A., 1916, i, 493).— 
The isolation of trihydroxym ethoxyglutaric acid, m. p. 
122°, [a]D —27-4° in  H ,0 , from  the  products of the  
action of H N O ;, (d 1-4) on digitalonolactone is effected 
through the  Ca and  Zn salts. A ketonic acid is 
formed in  considerable am ount as by-product.

H . W r e n .
A c tio n  of p o ta s s iu m  cy an id e  on  p o ta s s iu m  

m a n n o s a c c h a ra te . 11. K il ia n i  (Ber., 1931, 6 4 , 
[£], 2018—2026; cf. A., 1928, 741).—The view th a t  
the a tta c k  of KCN  on K  lnannosaccharato occurs 
between th e  ßß'-C atom s requires modification, since 
the  acids, C7H 10O10, are converted by boiling H I  into 
adipic and  u nsatu ra ted  CG acids instead of butane- 
aßS-tricarboxylic acid and when boiled in  I I 20  lose 
CO, (indicating thus the presence of th e  C(CO,H)2 
group) and  yielding an  unknow n acid, CGH 100 8 or 
0 GH 80 7, analysed as th e  mono- and  penta-liydrated 
Ca salts. An im proved m ethod for th e  isolation of 
the C7H 10O10 acids is described. H . W r e n .

P r e p a r a t io n  of e lla g ic  a c id . M. N ie r e n s t e in  
(Helv. Chim. A cta, 1931, 1 4 , 912).— A ttention  is 
directed  to  the  au th o r’s m ethod (J.C .S., 1921,119,279) 
of prep, of ellagic acid, th e  Ac4 derivative of which 
has m. p . 343—346° and  no t 317—319° (cf. th is vol., 
351). H . B u r t o n .

P o ly m e r is a t io n  of ace ta ld e liy d e . W . II. H a t
ch er  and B . B r o d ie  (Canad. J .  Res., 1931, 4 , 574— 
581).—The polym erisation to  paracetaldehydc of 
MeCHO alone or in  CGH G in presence of H 3P 0 4 has 
been followed dilatom etrically. A t low concentra
tions th e  reaction is of the  th ird  order, b u t a t  high 
concentrations th e  reaction velocity increases w ith 
time. The velocity is directly  proportional to  the  
quantity  of catalyst. Powdered glass has a  slight 
variable influence on the  reaction, b u t i t  is considered 
to be w ithou t theoretical significance. The equi
librium concentration of paracetaldehyde is 94-3% 
for the partia l depolym erisation in presence of H 3P 0 4.

J .  D. A. J o h n so n .

ap -E thy len ic  s t r a ig h t-c h a in  a ld e h y d e s . R .
D e l a b y  and  S. G uil lo t-A llèg r e  (Compt. rend., 
1931, 192, 1467— 1469).— p-Alkylacraldehydes are 
obtained by  oxidation w ith C r0 3 of the  corresponding 
alcohols, obtained by th e  isom érisation of alkylvinyl- 
carbinols under the  influence of P B r3. Optim um  
conditions for oxidation are described. fi-Ethylacralde
hyde [&a-pentenalJ, b. p. 125° (semicarbazone, m. p. 
180°; p -nitrophcnylhydrazonc, m. p. 115°; (3-ethyl- 
acrylic acid, m. p. 4°) ; $-propylacraldehyde, b. p. 
150— 152° (semicarbazone, m. p. Î75—176°; p -nitro- 
phenylhydrazone, m. p. 139°; [i-propylacrylic acid, 
m . p. 33°); p-butylacraldehyde, b. p. 165— 167° 
(semicarbazone, m. p. 169° ; p-nitrophenylhydrazone, 
m. p. 154°), and (3-isoamylacraldehyde (impure), b. p.
76—79°/13 mm. (semicarbazone, m. p. 179°; p -nitro- 
phenylliydrazone, m. p. 152— 156°), are described.

G. D isc o m be .
C o n ju g a te d  d o u b le  l in k in g s . X IX . H e x a - 

d ie n a l a n d  o c ta tr ie n a l .  R . K u h n  and M. H o ffe r  
(Ber., 1931, 64, [B], 1977— 1979 ; cf. A., 1930,1406).— 
The isolation of homogeneous hexadienal and octa
trienal from the  products of th e  action of piperidine 
on a  m ixture of croton- and acet-aldehyde is read ily  
effected through th e  N aH S 0 3 compounds. H exa
dienal can be distilled unchanged in N H 3 and  the 
crude m aterial is readily purified by th e  action of 
N H 3 in E t20  (whereby crotonaldehyde, aldol, etc. are 
precipitated) and subsequent distilfation ; i t  has b. p. 
173— 174° (coit.)/754 m m ., 64— 6 6 ° /ll  m m ., dg
0-9087 [oxime, m. p. 159-5—160-5° (com , p artia l 
decomp.) ; phenylhydrazone, m. p. 10 1— 102° (corr.)]. 
O ctatrienal, m . p. 55°, readily becomes polymerised 
to  a  yellow, am orphous mass even in  an  indifferent 
gas. The aldehydes readily  reduce Fehling’s and  Ag 
solution. The green coloration w ith Schiff’s reagent, 
im puted to  octatrienal (loc. cit.), is due to  an  im purity.

H . W r e n .
O x y g en  a b s o rp tio n  b y  f is s io n  p ro d u c ts  of th e  

h e x o se s  a n d  ac tiv e  c a ta ly s ts  th e re o f . L. A h l - 
strom  and  II . v o n  E u l e r  (Z. physiol. Chem., 1931, 
200, 233—245).—The ra te  of oxidation of dihydroxy- 
acetone, glyceraldehyde, and  m ethylglyoxal increases 
w ith rising p n between 6-5 and S. M ethylglyoxal is 
m uch more slowly oxidised, bu t the  ra te  is consider
ably  increased in  presence of hærnin. Oxidation of 
glyceraldehyde is slightly stim ulated  by  CuS04 and 
no t inhibited by KCN. D ihydroxyacetone and 
glyceraldehyde show stim ulation by hæm in in p y r
idine, fu rther increased by KCN. Mesohæmin ester 
produces slight stim ulation, deuteroporphyrin ester 
inhibition. F eS 0 4 produces an  increase in rate, 
Fe2(S04)3 none. M esoporphyrin hydrochloride shows 
inhibition w ith glyceraldehyde. P y ru v a te  oxidation 
is strongh- stim ulated by  FeSO..

. . J .  H . B ir k in s h a w .
A c tio n  of th io c a rb im id e s  o n  o x im e s . C. V.

G h e o r g h iu  (Ann. Sci. Univ. Jassy , 1931, 16, 389__
458).—A more detailed account of work previously 
reviewed (A., 1927, 229). H . B u r t o n .

D e te c tio n  of ace to n e  in  p re se n c e  of a c e ta ld e -  
h y d e . L. K l in c  (Arh. H em iju, 1931,5, 212—216).— 
The Scott-W ilson reagent, for bo th  COMe., and 
MeCHO, can he m ade sp. for COMe, by  ad d in g 's  c.c.
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of th e  reagent to  the  solution examined, allowing the 
pp t. to form, adding a few c.c. of H 20 , and  evaporating 
to  half vol. 5 c.c. of Scott-W ilson acid m ixture are 
then  added, and  the  solution is distilled through a 
boiling 30%  K O H  solution into 5 c.c. of Scott-W ilson 
reagent, when a p p t. indicates the  presence of COMe2. 
Should the  MeCHO content exceed 2 mg., 2 c.c. of 
3%  H 20 2 should be added to  the  original solution 
together w ith th e  reagent, and the  m ixture is a t  once 
distilled through K O H  into fresh reagent.

R . T r u sz k o w sk i.
Reductions with lead-sodium [alloys]. I. F. 

F ig h te r  and  I . S t e in  (Helv. Chim. Acta, 1931, 1 4 ,  
1205— 1211).—Alloys containing 10—30%  Na reduce 
COMc2 in dil. H 2S 0 4 solution a t  45° to  pinacol and 
small quantities of one or more unstable P b  iso- 
propyls. F . L. U sh e r .

Chemistry of the three-carbon system. 
XXVII. Homomesitones, C10H18O and CsH 140 .
G. A. R. Ivon  and  E. L et o n  (J.C.S., 1931, 2496— 
2507).—The action of alkaline condensing agents on 
C O Et, gives no homomesitones (cf. A., 1928, 1218), 
b u t evidently a cyclic compound, b. p. 124— 128°/12— 
18 m m .; acid agents behave similarly. The expected 
condensation products, 8-methyl-e-ethyl-As-hepten-y- 
one, b. p. 80°/10 mm. (semicarbazone, m. p. 153°), and 
8-methyl-e-ethyl-Ac-hepten-y-one, b. p. 74°/10 mm. 
(semicarbazone, m. p. 109°), are obtained synthetically  
from the corresponding acids. COMePra, in presence 
of N aO E t, undergoes condensation to  a  m ixture of 
a<3 and  ¡iy isomerides of ^-methylnonen-S-ones, in 
th e  proportion of 3 : 1, i.e., Z-tnethyl-A*-, b. p. 90—92°/ 
16 mm., and Z,-methyl-An-nonen-8-one, b. p. 94°/18 mm., 
which m ay also be obtained from the  corresponding 
acids. The homomesitone condenses w ith E t  m alon- 
a te  to  give 1 -methylA-ethyl-1 -n-propylcyclohexane-3 : 5- 
dione, m. p. 106°. The action of acid condensing 
agents on COMePr“ gives crude ketones w ith branched 
chains, b u t synthesis from the  corresponding acids is 
required to  give pure products : 8-methyl-y - ethyl-Av- 
(a(3), b. p. 83°/14 mm. (semicarbazone, na. p. 123°), and 
8-methyl-y-ethyl-As-hepten-fi-one (Py), b. p. 6 9 ° /ll  mm. 
(semicarbazone, m. p. 154°).

The equilibria and  mobilities of the foregoing have 
been determ ined under standard  conditions. The 
great influence of the  a-alkyl substituen t in retarding 
m obility and also in  shifting the  equilibrium towards 
th e  Py-form is shown. I t  is indicated th a t  cis-trans- 
isomerism affects the  equilibration of 
CMeEtlCMe’COMe and its Py-isomeride, and the 
change between the  two forms of the Py-isomeride 
passes through the ajl-ketone. F. R . S h a w .

Mono-methyl and -ethyl ether of dihydroxy- 
acetone. I . S. N e u b e r g  (Biochem. Z., 1931, 238.
459__460).—By7 oxidation of a-Me and  -E t ethers of
glycerol w ith hypobrom ite the corresponding ethers 
of dihydroxyacetone are  obtained, the  m. p. of the  
2 : 4 -dinitrophenylhydrazones being 175° and  171°, 
respectively. Tlie same reaction m ay be carried out 
biochemically by  ferm entation w ith Acetobacter sub- 
oxidans. " P . W . Cl u t t e r b u c k .

[Reasons for the difference in the behaviour of 
analogous compounds of bivalent cobalt, nickel, 
and copper containing diacetyldioxime.] S.

P onzio (Ber., 1931, 64, [B], 2346).—A reply to  Tliilu 
and  Heilborn (this vol., 938). H . W r e n .

Dioximes. LXXVIII. G. L ongo  (Gazzetta, 
1931, 61, 575—-583).— u.y-Diamino-a$y-trioximinopro- 
pane, m. p. 154° [Ni salt, C3H 60 3N 5)2Ni], is prepared

by the reaction GH2(CN)2— %-NC>C(!NOH) U N — 
H 2N-[C(:N0H)]3-NH2. W ith  Ac20  i t  gives the

substance ° < n :$ .C ( N H 2):N-OAc ’ m ' p ’ 193— 1940 
(cf. W ieiand, A., 1930, 482). Dicyanoglyoximc, m. p. 
145° (decomp.) [trihydrate, m. p. 98—99°; Ac2 
derivative, m. p. 181— 182°; Bz derivative, m. p.
143— 144° (decomp.) ; Bz^ derivative, m. 43. 225° 
(decomp.) ; N a  sa lt; Ag salt], prepared by the action 
of KCN 011 dichloroglyoximc, reacts w ith N H 2OH 
giving aS-diaminp-ufiyS-tetraoximinobutqne) m. p. 181— 
182° (decomp.) [Ace derivative, darkens a t  190°, m. p. 
230° (decomp.)]. E . E. J .  Ma r l e r .

Bromonitroso-derivatives of oximino-com- 
pounds. I. D e  P a o l in i (Gazzetta, 1931, 61,
551—557).—The following radicals are classified with 
regard to  the ir favourable effect on the  reaction 
C R R 'iN O H  — > CRR'Br-NO (CnH „1+1, RC„H2n, 
CO.,Et) >  (C0C„H2„+4, B z) >  (C6H 4R, C 02H, ON). 
Class 3 com pletely inhibits tiae reaction. The anomaly 
of the  form ation of a  brom onitroso-derivative by the 
form of a-oximinopropionic acid which has additive 
properties is explained by suggesting a 0-acid structure 
-(O H )G O  (A., 1918, ii, 4), th e  ordinary form of the 
acid which form s no brom onitroso-derivative being a 
tru e  carboxylic acid. E. E . J .  Ma r l e r .

Ferricyanide method for the determination 
of reducing sugars. Modification of the Hage- 
dorn-Jensen-Hanes technique. A. C. H ulme 
a n d R . N a r a in  (Biochem. J . ,  1931, 2 5 , 1051— 1061).— 
This modification gives a linear relation between 
the  am ount of sugar and the am ount of ferricyanide 
reduced over a range of 0-2—3-0 m g. in  th e  case of 
dextrose, lævulose, and invert-sugar, and of 0-2 to
3-5 mg. in th e  case of maltose. In  a m ix ture of sugars 
th e  ferricyanide-reducing power of one sugar is 
unaffected by th e  presence of others. Invert-sugar 
prepared by acid hydrolysis of sucrose has a  slightly 
higher reducing value th an  a m ix ture of equal am ounts 
of dextrose and  lævulose. Sucrose inverted by  HC1 
hydrolysis gives accurate results. The results are 
high when citric acid is used. S. S. Zil v a .

Hydrazones and osazones of sugars. E. VoTO- 
ô ek  and F. V a l e n t in  (Arh. H em iju, 1931, 5 , 155—
162).—The sugar of which a given hydi’azone is a 
derivative can be identified by distilling the  hydr- 
azone w ith 12 % HC1, when the  production of furfur
aldéhyde indicates the  presence of pentose, and of 
m ethylfurfuraldehyde m ethylpentose, w hilst neither 
is evolved by hexoses. This reaction can be applied 
to  determ ine w hether the  pentose or m ethylpentose 
com ponent of a  disaccharide is responsible for its 
reducing action. Lactosephenylosazone exhibits 
m u taro ta tion  in  MeOH, w hilst the ro tation  of the 
phenylosazone of anhyd. lactose is constant, p- 
N itrobenzaldehyde can conveniently be substituted 
for PhCHO in the regeneration of sugars from their 
hydrazones, in view of the greater insolubility of its
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hydrazone. Fructosephenylm ethylosazone yields the 
corresponding phenylosazone on heating w ith  excess 
N H Ph-N H 2, w hilst w ith p-brom ophenylm ethylhydr- 
azone a  mixed osazone is obtained. The m u ta 
ro ta tion  of osazones is no t due to  tautom erism  
between the  dihydrazone and  azo-forms, as fructose
phenylmethylosazone, which does no t possess a 
labile H  atom , exhibits m utaro tation .

R . T r u sz k o w sk i. 
X-Ray examination of arabinose, xylose, and 

rhamnose. E . G. Cox (J.C.S., 1931, 2313—2323).— 
X -R ay exam ination, by which un it cells and space- 
groups have been determ ined, indicates th a t  fi-l- 
arabinose and a-d-xylose [the la tte r  described by 
W herry (A., 1919, i, 65) as monoclinic] are ortho- 
rhombic, bisphenoidal, space-group The space- 
group of d-rham nose hydra te  is C% Possible s truc
tures for arabinose and xylose are suggested and a 
ten tative suggestion as to  the configuration of the 
mois, in  the  cryst. s ta te  is p u t forward.

F. R. Siiaw. 
Alterations in the rotation and mutarotation 

of dextrose. I. Effect of concentrating [solu
tions]. H . N. N a u m a n n  (Biochem. Z., 1931, 239, 
434— 440).—W hen aq. solutions of pure dextrose 
a re  conc. (even slightly) a t  atm . pressure m u ta
ro tation  occurs and persists for 3—4  hr. Concen
tra tion  on the w ater-bath  docs no t cause reduction 
in the  final val. of the  rotation. Concentration 
under reduced pressure causes m utaro ta tion  similar 

■ to th a t  produced a t  atm . pressure. W hen evapor
a tion  is earned ou t under reduced pressure the tem p, 
should no t exceed 40° after the solution has become 
syrupy. W. McCa r t n e y .

Benzylideneglucose and its application to 
syntheses ; 1-benzoylglucose. L. Zer v a s  (Ber., 
1931, 64, [R], 2289—2296).—In teraction  of dextrose 
and PhCHO in presence of anhyd. ZnCl2 gives a 
m ixture from which 4 : 6-benzylidene-ct-d-glucose (I ; 
X = H )  m. p. 188° (corr.), [a]]? —4-0° in MeOH 

(equilibrium). I t  exhibits down- 
TT.p.nv ~l w ard m u taro ta tion  and reduces
H-T-OH A Fehling’s solution slowly when

nvr-O-TT i cold unless excess of alkali is
TT*r O __l present, rapidly when hot.
fi*Y u  | Q jjp h  According to  conditions i t  affords

I a phenylhydrazone, m. p. 181°
(corr.), or phenylosazone, decomp. 
210° (corr.). W ith  alkali and

H-Çh
H„-C*0-

(X)

glucose, m. p. 208° (corr.), [a]“  -4 4 -2 °  in COMe.,, 
cataly tically  hydrogenated to  l-benzoyl-$-glucose, 
m. p. 193° (corr.), [ajg -2 6 -8 °  in H 20  (ietra-acetate, 
m. p. 145° (corr.); [a]]) -2 6 -6 °  in  CHC13), which is 
hydrolysed by technical emulsin to  BzOH.

H . Wren .
Crystalline acetates of glucosone and the 

products of their transformation. K . M a u r e r  
and W. P etsch  (Ber., 1931, 64, [R], 2011—2017; cf. 
A., 1929, 428).—T reatm ent of oxyglucal te tra -ace ta te  
in anhyd. E t20  w ith Cl2 followed by agita tion  of 
the  product with N aH C 03 and a little  H 20  leads to  
the  separation of glucosone hydrate  te tra -ace ta te  (I), 
whilst th e  filtrate when preserved deposits glucosone 
hydrate triacetate (II), m. p. 76°, [«]g - f  104-2° to  
+84-2° in 40%  E tO H  in 14 days, which reduces cold 
Fehling’s solution and  yields glucosazone after tre a t
m ent w ith NaO H  and N H Ph-N H 2. I t  is transform ed 
by  P 20 5 a t  18° or in CHC13 a t  0° into glucosone 
triacetate (III), [a]]] - f  105° in 40%  E tO H .

I QH-OH
I OH-Ç-OAc 
O OAc-Ç-H 

H-Ç-OAc

CH2-OAc
(I.)

 ÇH-OH
ç :o ,h 2o

OAc-Ç-H
H-Ç-OAc

 ÇH
CH2-OAc

(II.)

1 mol. of Me2S 0 4 i t  gives benzylidenemethylglucoside, 
identical w ith th a t  derived from PhCHO and (3-methyl- 
glucoside. A cetylation of benzjdideneglucose yields a 
m ixture from which ^-benzylideneglucose triacetate, m .p. 
201° (corr.), [a]g —51-7° in CHC13, is isolated, converted 
by  catalytic hydrogenation into a glucose triacetate, 
which fu rther yields (¡-glucose penta-acetate. Benzyl
ideneglucose is sol. in aq. NaOH to a  Na derivative 
(I; X = N a ) , [a]D —19-1° (initial val.), which slowly 
decomposes in  aq. solution, bu t regenerates a-benzyl- 
ideneglucose if im m ediately acidified w ith AcOH. 
W ith Me2S 0 4 i t  affords benzylidenemethylglucoside 
and  w ith A c ,0  alm ost exclusively p-benzylidene- 
glucose triacetate. I t  is transform ed by BzCl in 
anhyd. CHCL into l-benzoyl-4: Q-benzylidene-[3-

OAc-i 
H-Q-OAc

 QH
CH,-OAc 

(III.)"

E xam ination of the  substances by Zerevitinov’s 
m ethod shows the  evolution of the  expected vol. of 
CH4 when s-tetrachloroethane is used as solvent, 
whereas high results are obtained in pyridine (in 
which the  ro ta tion  rapidly  sinks to  0°) owing to  the  
production of diacetylkojic a c id ; th e  change occurs 
also in aq. solution containing 1— 2%  of pyridine.

H . W r e n .
Unsaturated reduction products of sugars. 

XVII. Products of the dismutation of sugars.
M. B er g m a n n  and L. Z er v a s  (Ber., 1931, 64, [R], 
2032—2034; cf. th is vol., 939). Re-exam ination of

gH „ , Aieo  PlACAr'l0AaZ° ne, , Ci 8H 220 ,N t or
P h N ,‘0  " 20 3^4 \l°c■ Clt■) shows th a t  the
PhNCC O second form ula is correct and th a t  the  

H-C-OH I .substance is identical w ith the  osazone
j j .A   I obtained from the  product of the

u H  -OH acff°n °f bypobrom ite on styracitol.
2 The annexed form ula is therefore es

tablished and  also the  persistence of oxyglucal in  the  
product of the  hydrolysis of hydroxyglucal te tra 
acetate. pp W r e n .

Dicarbonyl sugars. II. New oxidation pro
duct of dextrose. B. H e l fe r ic h  and N. M. 
B ig elo w  (Z. physiol. Chem., 1931, 200, 263—276; 
cf. A., 1929, 1280).—T reatm ent of triacetyl-p-m ethyl- 
glucoseenide (I) w ith Pb(OAc)4 in  C6H 6 gives penta- 
acetyl-^-rnethylgluconoside (II), m. p. 146— 149° (de
comp.), [a]- —85-9°. (II) on shaking w ith H ,,0 yields 
tetra-acetylgluconose (III), m. p. 103— 106° (slow heat- 
ing), [“]§ -—39-8°. ( I l l)  is also formed as by-product 
in the  prep, of (I), w ith a substance, m. p." 88—90°. 
( I l l) , a fte r 10 min. hydrolysis w ith 0-2A7-NaOH, 
affords gluconose (a syrup) (bis-p-nitrophenylhydrazone. 
m. p. 121— 126°). C atalytic hydrogenation of (I) 
gives triacetyl-p-methyl-d-LSorhamnoside (IV) and a
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small am ount of a  product, [a]]? —49-0°. H ydrolysis 
of (IV) in CHClj w ith Na in MeOH yields (3-methyl- 
d-i'sorhamnoside, which when hydrolj'sed by 5%  
H 0SO4 affords taorhamnoso (V). A cetylation of (V) 
w ith AcoO and NaOAc gives $-tetra-acelyUsorhamnose
(VI), sinters a t  142°, m. p. 147°, [a]r? -J-21-3°. (VI) is 
also obtained by catalytic hydrogenation of [3-tetra- 
acatylglucoseen. ‘ J .  H . B ir k in s h a v .

Ring structure of di/sopropylidenegalactose. 
P. A. L e v e n e  and G. M. M e y e r  (J. Biol. Chem., 
1931, 92, 257—262).— Trimethyl-d-gahdose isopropyl- 
idene ether, b. p. 105°/0-3 mm., [a]j? —31-4° in MeOH, 
obtained by m éthylation of d-isopropylidenegalactose 
(A., 1925, i, 1043), is hydrolysed by  acid to  trimethyl- 
d-galaclose, [a]]? -4 -3 °  in  MeOH, which is oxidised 
by  B r and converted into trimethyl-S-galactonolacione, 
[à ]f  + 46-S 0 in  H 20  (Na salt, [ajj? +29-4° in  H 20). 
From  the dextroro tation  of the  lactone and  the ra te  
of its  form ation from  the  free acid, mono- and di-iso- 
propylidenegalactose possess a pyranose structure.

A. Co h e n .
Occurrence of true bydrazone structures in  

the sugar series. M. L. W olfrom  and C. C. 
Ch r istm a n  (J. Amer. Chem. Soc., 1931, 53, 3413— 
3419).— A cetylation of galactosephenylhydrazonc by 
H ofm ann’s m ethod (A., 1909, i, 519) gives aldehydo- 
galactosephenylhydrazone penta-acetate, m. p. 135— 
136°, [ocj'il +41-7° in  pyridine (cf. loc. cit.), also formed 
from aldchydo-galactose pen ta-acetate  or its  alcoholate 
(A., 1930, 1023) and  N H P h\N H 2. The a-phenyl-a- 
benzylhydrazone, m. p. 12S— 129°, [ocj'ff + 9 1 °  in 
pyridine, a-phenyl-a.-methy1hydrazone, m. p . 138— 139°, 
[a]jj +27-3° in  pyridine, and the  p -nitrophenyl- 
hydrazone, m . p. 194— 195° (corr. ; decomp.), [a]'j5 
+21-2° in CHC13, of «We/ii/do-galactose penta-acetate  
are also prepared bv both  m ethods. The hydrazones 
are assigned open-chain structures. H . B u r t o n .

Carbohydrates and polysaccharides. XXXVI. 
Structure of the lævan synthesised by the action 
of Ji. su b til is  on sucrose. H . H ib b e r t  and F. 
B r a u n s  (Canad. J .  Res., 1931, 4 , 596— 604).— The 
lævan obtained by the  action of B. subtilis on sucrose 
is identical w ith th a t  obtained using B. mesentericus 
(this vol., 827), its  physical properties and  those of 
the  lævulose obtained by  hydrolysis, of its  Me3 deriv
ative, of the  1 : 3 : 4-trim ethylfructofuranose obtained 
by  hydrolysis of the  la tte r, and  of lævan triace ta te  
being in  agreem ent w ith those recorded for th e  lævan 
obtained using the la tte r  culture. The necessity for 
the  use of an  ash-free lævan in  m éthylation  experi
m ents is emphasised, th e  presence of 0-5% of ash 
leading to  a m ethylated  product insol. in CHC13 or 
M el. J .  D. A. J o h n so n .

Strophanthin. XXIV. Isomeric hexahydro- 
dianhydrostrophanthidins and derivatives. W . A.
J a c o b s, R . C. E l d e r f ie l d , A. H o ffm a n n , and  T . B. 
G ra v e  (J. Biol. Chem., 1931, 93, 127— 138).—C ata
ly tic  reduction (Adams) of oxidodianhydrostrophan- 
th id in  e thy lal in  E tO H  gives m ainly a-hexahydro- 
oxidodianhydrostrophanthidin ethylal (I), m. p. 12S— 
129°, [a]'],’ + 2 1 °  in  95%  E tO H , hydrolysed by  dil. 
AcOH to a-hexahydrodianhydrostrophanthidin (II), 
m. p. 178— 1S0° a fte r softening a t  about 112°, [a]'g 
+ 4 1 °  in CHC13 (oxime, m . p. 25S— 260°, form ed only

w ith d ifficulty); (II) reacts in th e  aldehydic and  th e  
lactol forms. (I) is isomerised (not homogeneously) 
by HC1 in  E tO H . Clemmonsen reduction of (II) 
affords a  mixture, m. p. 196—202°, of octahydro- 
trianhydrostrophanthidins (cf. A., 1925, i, 566), whilst 
the  Bz derivative, m. p. 213—215° (oxime, m. p. 
242—243°), of (II) gives, similarly, indefinite products. 
Oxidation of (II) w ith Iviliani’s CrO.j solution in  AcOH 
yields m ainly a dilactone (III), C23H 320 4, m. p. 192—  
194°, [a]'g 4-19-4° in  CHC13, and  a  little  of th e  isomeric 
hexahydrodilactone (IV), m. p . 265—267°, previously 
described (A., 1926, 73); (III) is converted in to  (IV) 
b y  HC1 in AcOH. Re-investigation of th e  reduction 
of the  dianhydrodilactone, C23I I 2G0 4 (loc. cit.), shows 
th a t  (IV) and  an  isomeride, in. p. 196— 199° (from 
E tO H ), 204° (from E t20 ), [a]?; + 1 8 °  in  CHC13, are 
produced. Catalytic reduction (Adams) of anhydro- 
d ihydrbstrophanthidin  (Bz derivative, m. p. 190— 
192°) in E tO H  proceeds w ith  difficulty, giving dihydro- 
anhydrodihydroslrophanthidin, m. p. 217—219°, [a]]? 
+ 2 8 °  in  pyridine, converted by E tO H  containing 
5%  of HC1 in to  dihydro-oxidodianhydrodihydrostro- 
phanthidin ethylal, m. p. 174— 176°, [«]-(; —108° in 
CHCI3. This is hydrolysed to  dihydrodianhydrodi- 
hydrostrophantliidin, m. p. (indef.) 247° a fte r softening 
above 215°, and reduced cataly ticallv  (P t or Pd) to 
'¿-hexahydro-oxidodianhydrostrophanthidin ethylal, m. p. 
131— 132°, [a]'jj +13-4° in  E tO H . H ydrolysis of this 
affords $-hcxahydrodianhydrostrophanthidin (V), m. p. 
155— 156° a fte r softening, [a]]] + 2 0 °  in CHC13 [oxime, 
m . p. 262° a fte r softening; B z derivative, m. p. 
209—211° (oxime, m. p. 252°)], which also reacts in 
aldehydic and  lactol forms. Oxidation of (V) (as II) 
gives m ainly IV .

The results of W indaus et al. (A., 1926, 73) on the 
reduction of dianhydrostrophanthidin  could no t be 
confirmed. H. B u r t o n .

Structure of highly-polymerised compounds.
K . H . Me y e r  and  H . Mar k  (Bor., 1931, 64, [£], 
1999—2002).—The au thors and  Staudinger agree in 
th e  view th a t  highly-polymerised, n a tu ra l m aterials 
consist of long, chain-like mols. held together by 
norm al, chemical m ain valencies. The term  macro- 
mols. scarcely expresses th e  special form  of these 
structures. The length of the  m ain valency chains is 
controversial; S taudinger’s m ethod of determ ining 
mol. w t. by  extrapolition of viscosity m easurem ents 
does n o t find acceptance. In  solution the  arrange
m ents are very com plicated and, in general, neither 
homogeneous micelles nor isolated m ain  valency 
chains are present. I t  is beyond doub t th a t, owing 
to  the  m arked action of the  solvent, the  dissolved 
particles differ from th e  micelles in th e  solid s ta te  and 
th e  p ropriety  of speaking of “ dissolved micelles ’ is 
doubtful. Causes o ther th a n  cracking are operative 
in  causing dependence of viscosity of solutions 011 
tem p. S taudinger’s criticisms of changes in the 
au thors’ po in t of view and  his historical trea tm en t of 
th e  subject are discussed. H . W r e n .

Starch. XXV. Diam yloseandtetra-amylose; 
triamylose and hexa-amylose. H . P r in g s h e im , 
A. W e id in g e r , and H . S a l l e n t ie n  (Ber., 1931, 64, 
[J5], 2117— 2125).—Mainly a re-investigation of the 
substances in  consequence of the criticisms of Miekeley
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(A., 1930, 1414), in  agreem ent w ith  whom th e  val. 
[a]g +  148° in  H 20  for a-tetra-am yloso is accepted. 
The substance loses H 20  an d  E tO H  of crystallisation 
very slowly and  on desiccation yields a  product of ap 
prox. const, w t. w ith the composition C6H 10O6,0-5H2O. 
Diamylose has [a]'» +136° in  H 20 , the val. being u n 
changed by intensive desiccation. U nder like con
ditions, a-hexa-amylose has [a]D +136°. R epeated 
crystallisation of diamylose from I I 20  leads to  its con
version into tetra-am ylose. This effect is no t due to  
the heating in  H 20 . Tetra- and  di-amjdose when 
cryst. from aq. E tO H  re ta in  abou t 2%  of E tO H , the 
presence of which is no t betrayed by  cryoscopic deter
m inations of mol. w t . ; i t  m ust therefore be firmly 
combined in  the  mol. I t  is rem oved when aq. 
solutions of th e  carbohydrates are boiled or when the 
substances are intensely desiccated. Tetra-am ylose 
then rem ains as tetra-am ylose, whereas di- is con
verted into tetra-am ylose. Similarly, a-amylosan is 
stabilised by a slight E tO H  content. Miekeley’s p ro 
duction of two acetates from tetra-am ylose is due to  
degradation by either m ethod resulting in diamylose 
acetate, hydrolysed to  diamylose, which is converted 
by I I20  in to  tetra-am ylose. Re-exam ination of the 
difference between tri- and (3-hexa-amylose is rendered 
difficult by the  sparing solubility in  l l 20 , which is too 
small to  perm it d irect determ ination of mol. w t. A 
difference between [a]D for these compounds sim ilar 
to th a t  now established between di- and  tetra-am ylose 
has been noted. Triamylose acetate, [a]“  + 120° in 
CHClj, and ¡5-hexa-amyio.se acetate, [a]™ + 143° in 
CHCI3, differ d istinctly  in  solubility in  PhMe. The 
acetate of the  hexa-compound appears to  be present 
in AcOH and PliOH as th a t  of the  tri-substance. In  
CGH n hexa-amylose acetate  persists, whereas the  tr i 
amylose derivative gives uncertain vals. In  cam phor 
the triam ylose derivative behaves non-uniformly, 
whereas th e  hexa-amylose compound exhibits the 
corresponding mol. w t. In  C10H 8 and  dioxan the  
hexa- is transform ed in to  th e  tri-com pound. In  
CHBr3 the  triace ta te  passes into the  hexa-stagc or 

I further in  very  dil. solution, whereas the  hexa- 
acetate rem ains in  a  much greater s ta te  of aggregation. 
Hexa-amylose is alm ost tasteless and “  d ark ,” 
whereas triam ylose tastes sweet and  “ b righ t.” 
Tetra- and  di-amylose are alm ost equally sweet, bu t 
the former is “ brighter ” and  the  la tte r “ darker.”

H . W r e n .
S ta rc li . X X V I. N ew  p o ly a m y lo se s . H.

Pr in g s h e u i , A. W e id in g e r , and P. Oh l m e y e r  
(Ber., 1931, 64, [R], 2125—2130).— a-Tetra-amylose, 
dried over P 20 5 a t  78°, passes in  boiling formamide 
into <x-a\loamylosan, C6H 10O5, [a]fj +139° in H 20 ;  
jhalloawiyZosaa, [a]“  + 140° in  py rid ine-H 20  (7 : 3), 
is derived similarly from (3-hexa-amylose. The sub
stances show th e  typical polyamylose property  of 
giving w ith org. solvents, e.g., C2HC13, additive pro
ducts sparingly sol. in H 20 . The iodo-product of the  
a-series is depicted, whereas th a t  of the (¡-compound 
could no t be obtained homogeneous. W hen heated 
with H 20  bo th  compounds pass into th e  colloidal state, 
a-alloAmylosan acetate, [a]j? + 112 ° in  CHC13, and 
P-alloamy/osaa acetate, [a]g + 1 2 4 °  in  CHC13, both 
trimeric in dioxan, are described. [5-Hexa - amyl ose, 
dried until const, in  w t., has [a]“  + 159° in  H 20 ,

increased to  + 172° by  fu rther heating, and  sub
sequently remaining const. A fter crystallisation from 
H 20  or aq. E tO H , [oc]j? sinks to  + 1 5 9 ° and  cannot 
again be raised by fu rther heating. Similar observ
ations are recorded for a- and  [5-isoam ylosan, bu t no t 
for the amylosans. a-Amylosan is very  fain tly  sweet, 
alm ost tasteless, whereas (3-amylosan is decidedly 
sweet. a-Amylosan is transform ed by AcBr into 
acetobromomaltose, converted by  Ag2C 0 3 in E tO H  
into m altose hepta-acetate, m . p. 178— 179°, [a]f? +  
76° in  C2H 2C14; (3-amylosan behaves similarly, bu t 
yields the  biose aceta te  in  smaller am ount. The 
am ylosans and ¿soamylosans are  no t ferm ented by 
th e  a-glucosidase of yeast, the  (3-glucosidase of emulsin, 
or m alt am ylase; takadiastase  affects the  (3-com
pounds m uch more readily th an  those of th e  a-series.

H . W r e n .
Io d o m e tr ic  d e te rm in a tio n  of s ta rch , b y  P a lo -  

h e im o ’s  m e th o d . L. P aloh eim o  and  I . P alo h eim o  
(Biochem. Z., 1931, 238, 391—400).—The au th o rs’ 
m ethod (A., 1930,1167) has been im proved and  tested  
under various conditions. P . W. Cltjtterbuck .

U se  of th e  P u lf r ic h  p h o to m e te r  in  th e  io d o 
m e tr ic  d e te rm in a tio n  of s ta r c h . L. P alo h eim o  
and  I. A n t il a  (Biochem. Z., 1931, 238, 401— 407).—  
Com parative determ inations were carried out, using 
the simplified spectrophotom eter of Heilm eyer and 
K rebs (A., 1930,1201)and theau tho rs’dilu tionm ethod 
(ibid., 1167). The former is simpler in  th a t  standard  
solutions are no t used, b u t if a colour-filter is employed 
instead of th e  standard , th e  m ethods are equally 
simple. P . W. Cl u t t e r b u c k .

P la n t  co llo id s . X X X . P h o s p h o ru s -c o n ta in 
in g  d e g ra d a tio n  p ro d u c ts  of p o ta to - s ta rc h . 
M. S am ec  [with S. S k l i s k a r  and V. Z itk o ] (Kolloid- 
chem. Beih., 1931, 33, 449—459).— An exam ination 
of several m ethods of isolating derivatives of starch 
rich in  P  indicates th a t  th e  best yield is obtained by 
th e  procedure of N orthrop and  Nelson (A., 1916, i, 
373). Experim ents w ith ono of these derivatives 
showed its  mol. size and P  conten t to  lie between the  
vals. for a compound of H 3P 0 4 w ith  a di- and  a 
tri-saccharide. E lectrom etric and conductom etric 
titra tio n  gave tw o discontinuities in  th e  neutralisation 
curve, as w ith H 3P 0 4, and  the  sam e behaviour is 
shown by  potato-am ylopectin. E . S. H e d g e s .

G ly cogen . I I .  P r e p a r a t io n  of g ly co g en  f ro m  
y e a s t ,  a n d  id e n ti ty  of g ly co g en  f ro m  d if fe re n t 
so u rc e s . I I I .  N a tu re  of th e  c a rb o h y d ra te  co n 
s t i tu e n ts  of th e  ce ll m e m b ra n e  of y e a s t .  K . M.
D a o u d  and A. R. L in g  (J.S.C .I., 1931, 50, 365— 3 6 8 t , 
379— 3 8 2 t ) .—II. The m ethod of preparing glycogen 
from yeast is m uch the  same as th a t  described by 
Ling, N anji, and P a to n  (A., 1925, i, 1011) up  to  the  
stage a t  which the  m annan is precipitated  w ith 
Fehling’s solution. The filtrate from the  Cu cloth 
is then  rendered slightly acid w ith HC1 and  the  Cu 
rem oved b y  dialysis in  running H 20  for 6 days. The 
final product was a  white powder containing 1-59% 
of a sh ; [a]D (corrected for ash)+179°. The authors 
have com pared glycogen prepared from  yeast by 
H arden and Y oung’s m ethod (J.C.S., 1902, 81, 1224; 
1912, 101, 1928); prepared from yeast by  the ir own 
m ethod; prepared from liver, and prepared from
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horse-flesh. They conclude th a t  glycogen from 
different sources is identical, and  th a t  the  differences 
in  [a], opalescence of solutions, and  coloration w ith 
I  are probably to  be explained by differences in  the  
degree of esterification w ith H 3P 0 4 and  of polym eris
ation.

I I I .  R epeated extraction of dried yeast w ith boiling 
2%  NaO H  yielded an  insol. residue, having m oisture
12-95, ash 7-2, protein  13-6, carbohydrate (by differ
ence) 66-16%. The nitrogenous m atte r is of the 
nature  of p ro te in ; ch itin  is absent. The carbo
hydra te  constituents of yeast-cell m em brane are 
glycogen and m annan, p a rtly  esteriiicd w ith phos
phoric and  silicic acids and thus rendered insol. 
Glycogen and  m annan are probably the only reserve 
polysaccharides of the  plasm a, and th ey  are utilised 
in building up the  m em brane of the  yeast-cell, th is 
being in accordance w ith Becker’s observation on the  
thickening of the  yeast-cell m em brane in a highly 
conc. wort.

A c tio n  of G r ig n a rd  r e a g e n t  (m a g n e s iu m  m e th y l  
io d id e) o n  ce llu lo se . F . C. W o o d  (J.S.C.I., 1931, 
5 0 , 257— 2 5 8 t) .— Hydrocellulose dried over P 20 5 a t  
room tem p., or ordinary cotton cellulose dried a t  120°, 
does no t reac t w ith MgMel in E t20  a t  room tem p, or 
in NPhM e2 a t  120°. I t  is very difficult to  free the 
m aterial from  M g; as m uch as 15%  of MgO was found 
in one sample ashed. I f  any  compound be formed 
i t  is of th e  additive type  and  does no t involve the 
elim ination of gaseous hydrocarbon.

P ro d u c tio n  a n d  so lu b ili ty  of d if fe re n t h ig h ly  
h y d ro ly s e d  ce llu lo se  a c e ta te s . A. D e r ipa sk o  
(Cellulosechem., 1931, 12, 254—263).—Secondary 
cellulose acetate  sol. in COMe2 is obtained from the 
prim ary (sol. in  CHC13) m aterial b y  trea tm en t of the 
acetylation product w ith H 20  or dil. AcOH a t  const, 
tem p. This process is described as hydrolysis. 
W hen insufficient H 20  to  convert the  residual Ac20  
into AcOH is added, a  secondary acetate  richer in 
OAc th a n  th e  original prim ary aceta te  is obtained, 
bu t w ith larger am ounts of H 20  a  product poorer in 
OAc is formed. The OAc conten t also falls w ith 
increasing tim e of hydrolysis. H igh OAc content 
is accompanied by  low IRSO,, content and  vice versa, 
and  the higher OAc content is ascribed to  the  greater 
solubility or the  quicker decomp, of the  cellulose 
sulphuric ester present. The stab ility  of secondary 
acetates increases w ith decreasing H 2S 0 4 content. 
H ydro lysis w ith larger am ounts of H 20  gives 
products of high viscosity. W hen 7|-% instead of 
15% of H 2S 0 4 is used as cata lyst in preparing the 
prim ary acetate  the  effect of concentration of the  
hydrolysis m ix ture  on th e  viscosity of the  second
ary  aceta te  is th e  same, b u t the  ra te  of h j'd ro lysis 
is very slow and  m ust be accelerated by the  addition 
of more H 2S 0 4. Secondary acetates are sol. in COMe2 
when the y ield  of AcOH is between 60 and 49% . 
Technical cellulose acetates are m anufactured by 
nearly identical processes and have nearly the same 
chemical composition and  solubility. Factors govern
ing the solubility in different solvents (H2S 0 4 content, 
particle size, etc.) are discussed, and results of an 
investigation of solubility by titra tin g  COMe2 solutions 
of the  acetates w ith org. liquids th a t  have no solvent

power for the  acetate  show th a t  th is varies w ith the 
OAc content. B. P . R id g e .

L ig n in . I I I .  S u lp h o n a tio n  in  th e  h y d ro a ro m - 
a tic  s e r ie s . P r e p a r a t io n  of cycfohexano l-o -su l- 
p h o n ic  a c id . IV . R e a c tio n  of p h e n o lic  d e riv 
a tiv e s  w ith  a ce tic  a n h y d r id e -a c e tic  a c id -s u l
p h u r ic  a c id . H . F r ie s e .—See th is  vol., 1286, 1289.

L ig n in . A c tio n  of b ro m in e  o n  l ig n in  f ro m  pine 
w o o d . A. F r ie d r ic h  and  E . P e l ik a n  (Biochem. 
Z., 1931, 2 3 9 ,461—472; B., 1926, 151).—W hen pine- 
wood lignin is brom inated 30%  of its OMe content is 
lost, and since no elim ination of OMe takes place, 
i t  follows th a t  rearrangem ent occurs. The OMe 
groups which do no t undergo th is change m ust be 
in  a  different form of com bination from those which 
do. Four brom ination products can be isolated. Of 
these, two, which constitu te 90%  of the yield, are 
similar in composition b u t differ in the ir solubility 
in AcOH. The other two also contain B r and  OMe, 
b u t differ in  composition from the  chief products. Of 
th e  B r taken  up by lignin only 28%  is firmly bound; 
any  B r above this am ount is removed by alkylation, 
and when the  alkylated  lignin is again brominated 
the  am ount of B r taken  up  is less th an  th a t  originally 
absorbed. W . M cCa r t n e y .

P i n e - w o o d  l i g n i n .  B. R a sso w  and H . Gabriel 
(Cellulosechem., 1931, 1 2 , 249— 254; cf. this vol., 
1041).—Lignin is m ost probably  formed by the 
condensation of coniferyl alcohol and aldehyde, and 
is therefore arom atic. The presence of an  aromatic 
complex explains the  fac t th a t  lignin has a  higher 
C content th a n  has cellulose. On th is assumption, 
and from certain  analytical results, a  structural 
form ula for glycol-lignin is deduced (corresponding 
w ith C30H 34O10) which shows th a t  th is  substance 
should have 3 OMe groups, mol. w t. 554, and a OMe 
content of abou t 17%, and  the  experim entally deter
m ined values for the  C, H, 0 , and OMe contents of this 
substance are in agreem ent w ith the  calc. vals. 
E x trac tion  of the  wood w ith num erous solvents and 
exam ination of the ex trac ts and  residues by means 
of the  pliloroglucinol te s t show th a t  i t  is impossible to 
effect complete separation of the  substance sensitive 
to  th is reaction, and it  is therefore highly probable that 
lignin is identical w ith this substance. B y treatm ent 
of wood w ith cupram m onium  solution a product much 
richer in lignin can be obtained. Glycerol gives a red 
coloration w ith pliloroglucinol, b u t th is m ay be 
distinguished from th a t  given by lignin by its 
behaviour tow ards N aO H  and conc. H 2S 0 4.

B”. P . R id g e .
L ig n in , c o n ife ry l a lco h o l, a n d  sa lig e n in . K. 

F r e u d e n b e r g , F . S o h n s , W. D ü r r , and C. N ie 
m a n n  (Cellulosechem., 1931, 1 2 , 263—276).—The 
results of optical and X -ray  investigations of wood 
and  cellulose in connexion w ith the u ltim ate  structure 
and m orphology of wood fibres and lignin show th a t 
th e  earlier conceptions of the  structure  of lignin. are 
justified. In  the  form ation of lignin two stages are 
assumed, first condensation of (on the  average) 12 
mols. of hydrated  y-3 : 4 dihydroxyphenyl-aß-propyl- 
ene glycol to  form a  chain in which the free phenolic 
groups m ay be m ethylated, and, secondly, conversion 
of these chains into larger aggregates by  polymeris
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ation or condensation, which occurs as a  result of 
chemical action or of a post-mortem process. The 
assumed structure—especially its arom atic and per- 
mutoid character—is supported by the  results of 
investigations w ith coniferyl and salicylyl alcohols. 
The form ation of cellulose is also discussed.

B. P . R id g e .
A ctio n  of m a g n e s iu m  e th y l b ro m id e  on 

c h lo ro a c e td ie th y la m id e . S. P . T i (Compt. rend., 
1931, 192, 1462— 1466).—The reaction product of 
M gEtBr and CH2Cl*CO-NEt2 (this vol., 77) is diethyl- 
|}-hydroxy-(3-ethylbutylamine (obtained also from 
N H E t2 and  the  corresponding chlorohydrin) (acetate, 
b. p. 97—98°/13 m m .; phenylurethane, m. p. 78°; 
picrate, m. p. 130— 131°), dehydrated  by  S0C12, 
PC15, and 48%  H B r to  diethyl-y-methyl-kP-pentenyl- 
amine, b. p. 169° (picrate, m. p. 74°; chloroplatinate, 
m. p. 142— 143°; chloroaurate, m. p . 100— 102°), and 
'dietJiylr$-ethyl-&a-butenylamine decomposed a t  once 
to C H E t2-CHO and  N H E t2. G. D isc o jib e .

S y n th e s is  of m e th io n in e . G. B a r g e r  and 
T. E . W e ic h se l b a u ji (Biochem. J .,  1931, 25, 997— 
1000).—The product of interaction  of E t  sodio- 
phthalim idom alonate and  (3-chloro-a-methylthiol- 
ethane was hydrolysed w ith N aO H  to  the phthal- 
amidomalonic acid and  then  w ith  HC1 to  methionine. 
The yield was 58%  against 6% obtained by  S trecker’s 
method (A., 1929, 175). S. S. Zil v a .

R e so lu tio n  of s y n th e tic  m e th io n in e . W. W in- 
dus and  C. S. Ma r v e l  (J. Amer. Chem. Soc., 1931, 
53, 3490—3494).— The formyl derivative, m. p. 
99—100°, of dZ-methionine (A., 1930, 1026) (Bz 
derivative, m. p. 143— 145°) is resolved by  brucine 
into d-, [a]jj +  10-62+0-5° in  H 20  (brucine salt, ra. p. 
144— 145°), and 1 -formylmethionines, [a]]] —10-0+0-5° 
in H 20 . These are hydrolysed by 10% HC1 to d-, 
M S + 8 -1 2 —8-76+0-5° in  H 20 , and 1 -methionine, 
[« »  —7-5 to  - 8-11+0-5° in H 20  (p-tolylcarbimide 
derivative, m. p. 157— 158°). H. B u r t o n .

F u n g u s  p o iso n s . I .  M u sc a r in e . I . P . K ogl,
H. D u isb e r g , and H . E r x l e b e n  (Annalen, 1931, 
489, 156— 192).—A physiological m ethod of deter
mining muscarine, based on its  influence on the 
heart-beats of the frog, is described. W ith  its  aid 
pure m uscarine is isolated, now steps in the  purific
ation being the  rem oval of o ther bases by  filtration 
through perm utit, and precipitation and crystallis
ation of its  sa lt w ith th e  radical [(NH3)2Cr(SGN)4]', 
analysis of which indicates the  form ula [C8H 180 2N ]+ 
for the  muscarine ion. The chloroaurate is also 
described. Muscarine is unaffected by  O-liV-NaOH 
in N2, or by H 2 and P t0 2- P t  a t  room te m p .; i t  is 
stablo to  air a t  p a 9-8, b u t not a t Pn 4-0. I t  contains 
an OH group [benzoylmuscarine chloroplatinate, m. p. 
256— 257° (decomp.)], and gives the Schiff and Angeli- 
Rimini aldehyde reactions. Tho H ofm ann degrad
ation (Ag20  on the chloride) gives NMe3, an u n 
identified volatile substance, m. p. 70°, and d-a(3- 
dihydroxy-n-valeric acid, m . p. 72°, [a]]? +180-7° in 
RiO [p -phenylphenacyl ester, m. p. 207° ; identified 
by direct comparison (mixed m. p. and [a]D) w ith 
the Z-isomeride]. Muscarine is therefore considered 
to be OH-CHEt-CH(CHO)-NMe3-OH or 
CHO-CH(OH)-CHEt-NMe3-OH, probably the former

on account of its s tab ility  to  a lk a lis ; the  form ation 
of a carboxylic acid in the H ofm ann degradation is 
due to  the  oxidising action of the  Ag20 . dl-a|3- 
Dihydroxy-M-valeric acid(p -phenylpliendcyl ester, m .p . 
207°), obtained by oxidation of A°-pentenoic acid 
with AgC103- 0 s 0 4 (cf. A., 1930, 1271), was resolved 
by means of its  brucine salt, b u t only th e  l-acid, m. p. 
72° (brucine salt, [a]?) -2 6 0 -8 °  in CHC13; p -phenyl- 
phenacyl ester, m. p. 207°), was obtained optically 
pure. fi-Methyl-ufi-dihydroxybutyric acid, m. p. 94° 
(p-phenylphenacyl ester, m. p. 182°), was prepared 
by the  action of boiling 0-4AZ-KOH on E t  dim ethyl- 
glycidate (this vol., 604), and  ay-diliydroxybutane-(3- 
carboxylic acid, m. p. 167°, obtained by reduction 
of E t  hydroxym ethyleneacotoacetate w ith  N a and 
E tO H , were also synthesised for comparison.

H . A. P ig g o tt .
H y d ro ly s is  of c h itin  b y  h y d ro c h lo r ic  a c id . I. 

L. Zec h m e ister  and  G. T oth  (Ber., 1931, 64, [7i], 
2028—2032).—-When chitin is tre a te d  for 15 hr. a t  20° 
w ith aq. HC1 saturated  a t  0° th e  y ields are  approx. 
25%  of acetylglucosamine, 15% of m ateria l insol. 
in H ,0 , b u t sol. in dil. acids, and 60%  of interm ediate 
fractions of complex composition which im m ediately 
give horny, am orphous products. Mild acetylation 
of them  in pyridine yields a  m ixture of cryst. acetates 
of which th e  simplest m ember is a biose octa-acetate, 
C28H4p 0 17N 2, m. p. 305° (corr.), [a]D + 5 5 °  in  AcOH, 
probably identical w ith  th e  chitobiose octa-acetate 
of Bergm ann and others (this vol., 250) and  character
ised by  free solubility in  cold CHC13. More complex 
cryst. acetates sparingly sol. in cold CHC13 and  w ith 
lower [a]D have been isolated. H . W r e n .

F o rm a tio n  of g ly c in e  f ro m  s e r in e . B. H.
N ico let  (Science, 1931, 74, 250; cf. th is  vol., 638).— 
The mechanism is discussed. No glycine has been 
detected when cysteine is hydrolysed w ith alkali.

L . S. T h e o b a l d .
P h y s ic o -c h e m ic a l b e h a v io u r  of p o ly p e p tid e s  

d e r iv e d  f ro m  I (+ ) -a la n in e . E . A b d e r h a l d e n  
and W  G o h d e s  (Ber., 1931, 64, [B], 2070—2073).— 
Z(+)-Alanine polypeptides have been prepared from 
Z(+)-alanine and tZ(+)-a-bromopropionyl chloride. 
Compounds more complex th an  d-a-bromopropionyl- 
di-Z-alanyl-Z-alanine are extraordinarily  voluminous 
and gelatinous and, after desiccation, swell to  some 
ex ten t in  H 20 . The penta- and  hexa-peptides are 
obtained exclusively as strongly swollen, hydrated  
gels from H 20  or aq. N H 3; th is behaviour is not 
shown by  the  corresponding glycine peptides. They 
are m arkedly hygroscopic and  reta in  1H20  which 
cannot be removed by desiccation in high vac. w ith
out alteration  to  the polypeptide. M arked dim inution 
in  solubility is exhibited by the  te trap ep tid e ; the 
penta-com pound is sparingly sol. and  the  hexa- 
peptide completely' insol. in  H 20 . Decrease in 
solubility is accompanied by increase in  colloidal 
properties which predom inate in the case of the  
pentapeptide and are exclusive w ith the hexa-deriv- 
ative. The colloidal particles are negatively charged. 
The following vals. are recorded for [a]‘g in  2ZV-HC1; 
Z-alanine, + 14-5°; Z-alanyl-Z-alanine, -3 7 -6 ° ;  di- 
Z-alanyl-Z-alanine, -7 7 -5 ° ; tri-Z-alanyd-Z-alanine, 
— 115°; tetra-Z-alanyl-Z-alanine, —133°. H .W r e n .
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c is - tr a n s  Isom erism  in ethyl carbethoxythio- 
carbamate. Synthesis of four-, five-, six-, and 
seven-membered heterocyclic compounds from  
ethyl carbethoxythiocarbamate. P. C. G u h a  and 
N. C. D ut t  (Proc. XV Indian  Sci. Cong., 1928,157).— 
E t  carbethoxythiocarbam ate, m. p. 144°, is converted 
b y  boiling w ith  dil. aq. HC1 in to  a form, m. p. 44°; 
w ith  ethylenediam ine the  la tte r  gives

and  th e  form er gives

xt„^ C H 2-CH2-CO
'M X SH JIN -N H ' Ch em ical  A bst r a c t s .

Guanidine and nitrous acid. I .  W . D . B a n 
cr o ft  and B. C. B f.l d e n  (J. Physical Chem., 1931, 
35, 2684— 268S).—T rea tm en t of a  cold, acid solution 
of guanidine w ith  N 20 3 yields cyanam ide. The p ro 
du c t obtained a fte r a  73% conversion contained no 
carbam ide, cyanide, or dicyanodiam ide.

L. S. T h e o b a l d .
Extension of Michael’s reaction. P. C. G u iia  

and  M. X . C h a k la d a r  (Proc. X V  In d ian  Sci. Cong., 
1928,150).— Compounds, e.g., CS(NRNa);CH(C02E t)2, 
form ed from  thiocarbim ides and  N a derivatives of E t  
acotoacetate, m alonate, and  cyanoacetate are  easily 
decomposed by acids to  yield com pounds of the  general 
form ula NHR-CSMe, C 02, and alcohol. Carbimides 
afford com pounds NHR-COMe.

Ch em ical  A bst r a c t s .
Isom erism  of hydrocyanic acid. L. R e ic h e l  

an d  0 . S tr a sse r  (Ber., 1931, 64, [R], 1997— 1999).— 
Comparison of the  absorption spectra of fsoamyl 
cyanide and  -carbylam ino and  HCN in w-heptanc 
shows th a t  th e  acid exists m ainly in  the  n itrile  form.

H . W r e n .
Valency problem of boron. VI. Valency 

manifestations of boron in boron tri-p-anisyl, 
tri-ferf.-butyl, and tri-sec .-propyl. Possible 
existence of m ixed boron trialkyls. E . K r a u s e  
an d  P. N o b b e  (Ber., 1931, 64, [R], 2112—2116).— 
Boron tri-p-anisyl, m. p. 12S° (vac., corr.), from Mg, 
jo-bromoanisolc, and  B F 3 in  E t20 , form s an  additive 
product, C24H 240 3N B r, m. p. 191° (docomp.), w ith 
N H 3, combines w ith pyridine and  N a, and  is con
verted  by  a ir  in to  boron tri-p-anisyl oxide. B F 3 and 
Mg-ZerZ.-BuCl in  E t20  afford R  tr i- te r t.-butyl, b. p. 
71712 mm., readily  oxidised by  air, w hich does not 
un ite  w ith  Na and  gives a non-cryst. ammonate which 
loses N H 3 a t  about S5°/atm . I t  is transform ed by 
regulated  oxidation in to  te r t .-bulylboric acid, m . p. 
113° (corr.), stable to  light and air. R  tri-sec.-propyl, 
b. p. 33—35712 m m ,, resembles th e  Zcrt.-butyl deriv 
ative . BPhO  arid M gEtB r react vigorously and  the 
p roduct when distilled gives B E t3 and  B Ph3. The 
prep , of suitable m ixed B tria lky ls appears possible, 
bu t there  is a very  pronounced tendency tow ards the  
th e  production of sym m etrical compounds.

H . W r e n .
Applications of thallium compounds in organic 

chemistry. VI. Thallium and dialkylthallium  
derivatives of tetra-acetylethane and tetra- 
acetylpropane. R. C. M e n z ie s  and  E . R . W il t 
s h ir e  (J.C .S., 1931,2239— 2243).—Thallium, dimclhyl- 
thallium, and  dietky ¡thallium tetra-acetylethane decom 
pose when heated, are  sol. in H 20 , b u t no t in  organic

solvents, and  hence belong to  the  type of salts (cf. 
Sidgwick and  Brewer, A., 1926, 71), whereas thallium  
and  dimelhyUhallium telra-aeelylpropane, in. p. 98°, 
behave as chelate compounds. The decreased stability  
of the non-alkylated compound as com pared w ith the 
alky lated  one m ay be duo to  a d im inution of tho 
labile co-ordinating capacity  of the m etal in the  la tte r 
case. " F . R . S iia w .

Reaction between tin trimethyl hydroxide 
and methyl iodide. T. H a h a d a  (Bull. Chem. 
Soc. Jap an , 1931, 6 , 240—241).—The compound 
(SnMc3)30 I ,H 20 , previously obtained from SnMe30H  
and  SnMe3T (A., 1925, i, 1254; 1927, 6S5), is also 
form ed from SnMc-OH (2 mols.) and  M el (1 mol.) in 
E t20  (cf. A., 1930, 1565); conductiv ity  measurements 
indicate th a t  i t  is a salt. II. B u r t o n .

H y d ro c a rb o n s , b en zy lid en eey cfo h ex an e , and
1-b enzy l-A 1-e y e io h ex en e . D . KukSANOV (Ber,, 
1931, 64, [R ], 2297—2301).—PhCHO and Mg cyclo- 
hexyl brom ide afford phenylcycZohexylcarbinol Bath 
considerable am ounts of GH3Ph-OH. The K  deriv- 
-ative of the carbinol and  CS, afford I i  cyclohexylbenzyl 
xanthate, CGH 4-CH(CH2P h ) • 0  • CS2K  (corresponding Pb 
salt), transform ed by S lel in  C6H 6 in to  the  Me ester, 
m. p. 54— 55°. The last-nam ed com pound decom
poses a t  160— 175D/15 hub- in to  benzylidenecyclo- 
hexane, b. p. 117— 118-5°/10 m m ., tho structure  of 
which is confirmed by its  oxidation to  cycZoliexanoue 
and  BzOH. Tho hydrocarbon differs from  the  iso
meric product, b. p. 127-2— 128-4°/15 mm., derived 
from CH2Ph-OH and  cycZohexene, and  P 2Or„ which 
m ust therefore be regarded as bonzvl-A1-cycZohexene 
(cf. A., 1915, i, 789). * H . W r e n .

Catalytic hydrogenation of aromatic hydro
carbons under high pressure and high temper
ature. I . K a g e iiir a  (Bull. Chem. Soc. Japan, 1931, 
6 , 241—254).— H ydrogenation of arom atic hydro
carbons in  presence of 8% of th e ir w t. of reduced Ni 
is studied. C6H 6 a t  200°/76 atm . (all pressures quoted 
are the  in itia l pressures a t  0°) gives an  alm ost quant, 
yield of cycZohexane. Sim ilarly, P lia a t  200°/95 atm. 
affords dicycZoliexyl (I), b u t a t  250795 atm . plienyl- 
cycZoliexane is produced [by dehydrogenation of (I)]. 
C10H S a t 2Q0°/91 atm . yields tetrahydronaphthaleno, 
j-educed fu rth er a t  160°/91 atm . to  a  m ixture of 90% 
of cis- and  10%  of irans-decahydronaphthalenes. 
D ecahydroacenaphthene is obtained a t  200°/94 atm., 
bu t a t'270o/.102 atm> tetrahydroacenaphthene results. 
A nthracene a t 200°/97 a tm . gives a m ixture of octa- 
(1 p t r), solid (111. p. 60-5— 61 °) telradeca- (3 pts.), and 
liquid (b. p. 150— 155°/13m m .) tetradeca-hyjrq-deriv- 
atives (2 p ts.), w hilst phenantlirene (containing a 
trace  of a  S compound) a t  260°/83 atm . affords only 
6%  of tetrahydrophenanthrene. This is reduced at 
175°/87 atm . to  m ainly  octa- (II) and  a little  tetra- 
deca-hydrophenanthrene ( I I I ) ; (III)  is obtained from
(II) in 13% yield a t  160°/77 a tm . Pyrene is reduced 
a t  300°/S2 atm . to  hexahydropyrene, which a t  210^ 
92 a tm . gives decahydropyrene, converted a t  240 / 
107 atm . in to  a m ix ture  of isomeric hexadecahydro- 
pyrenes, m. p. S7— 88° and  b. p. 162— 166°/9-o nun.

H . B u r t o n .
Nitration of benzene. P. S. V a r m a  and Iv. A. 

J o s h i  (Proc. XV Indian Sci. Cong., 1928, 151).—The



O R G A N IC  c h e m i s t r y . 1 2 8 1

presence of Sn during n itra tio n  of C8H 6 by  H N 0 3 in 
absence of H 2S 0 4 slightly  increases the  yield of P h N 0 2.

Ch em ic a l  A b st r a c t s .
Diphenyl series. C. C o u r t o t  and C. C. L in  

(Bull. Soc. ehim., 1931, [iv], 49, 1047— 1065).—  
Sulphonation of 4 ; 4'-dibrom odiphenyl w ith  C1S03H  
in CHC13 affords 4 : 4 '-dibromodiphenxjlenc-2 : 2'-sid- 
phone, m. p. 315°, and  4 : 4!-dibromodiphenyl-3- 
sulphonic acid (Ca and  N a s a l ts ; chloride, m. p. 131°; 
amide, m. p. 200°); w ith C1S03H  alone a t  60°, 
42%  of 4 : 4'-dibromodiphenylenesulphone, 41-5% .of 
4 : 4'-dibromodiphenyl-3 : 3'-disulphonic acid (Na s a l t ; 
diamide, m. p. 332°), and 12-5% of 4 : 4 '-dibromodi- 
phenyl-3: 3'-disulphonyl chloride, m. p. 210°, are 
obtained. Sulphonation w ith i I 2S0,| a t 80° for 
4 hr. yields the  same disulphonic acid ; w ith 10% 
oleum, 2 1%  of 4 : 4'-dibromodiphenylenesulphone, 
21% of an  isomeric sulphone( ?), sinters about 450°, 
and  45%  of th e  3 : 3'-disulphonic a c id ; and w ith 
30%  oleum, 73%  of the  3 : 3'-disulphonic acid and
13-5% of a  4 : 4'-dibromodiphenylcnesulphonedisul- 
phonic acid ( ?3 : 6) (Na salt). 4 : 4'-Dibromodi- 
phenylenesulplione, m. p. 315°, is not identical w ith 
the product obtained by  brom ination of diphenylene 
sulphide and oxidation (A., 1928, 896), and since.witli 
22%  aq. N H 3 in presence of Cu2Cl2 a t  250° for 10 br. 
it is converted into 4 : 4/-diaminodiplienylenesulplione, 
m. p. 327— 328° (Ac2 derivative, in. p. 406—407°; 
B z2 derivative, m . p. 413— 414°), affording diphenylene- 
sulphone on diazotisation and decomp, w ith E tO H , the 
la tte r m ust be th e  3 : 3 '-B r2-derivative. 75%  yields 
of diphenyl are obtained by  Jo b  and R eich’s m ethod 
from P hB r and Mg in presence of EeCl3, and a  95% 
yield of 4 : 4 '-dibrom odiphenvl on aq. bromination.

The following are obtained from  tho corresponding 
benzidinesulphonic acids by th e  Sandm eyer reac tio n ; 
yields of 95—9S% for the  1-, 80—85%  for the  Br-, and
65—70%  for the  Cl-dcrivatives are obtained : 4 : 4 '-  
dichloro-acid (Na s a l t ; dicldoride, in . p. 148°; diamide, 
m. p. 308°), 4 : 4'-dibrome- (Na s a l t ; dichloride, m. p. 
190°; diamide, m. p . 296°), and 4 : 4'-di-iodo-diphenyl- 
2 : 2 '-disulphonic acid (dichloride, m. p. 232°; diamide, 
m. p. abovo 400°); 4 : 4 '-dichloro- (Na s a l t ; dichloride, 
m. p. 172°; diamide, m. p. 286—287°), 4 :4 '-  
dibromo-, and  4 : 4'-di-iodo-diphenyl-3 : 3'-disulphonic 
acid (Na sa lt; dichloride, m . p. 254°; diamide, m. p. 
316°); 4 : 4 (-dichloro- (Na sa lt; chloride, m. p. 104°; 
amide, m. p. 189°), 4 : 4'-dibromo-, and  4 : 4'-di-iodo- 
diphenyl-3-sulphonic acid (Na s a l t ; chloride, m. p. 157°; 
amide, m . p. 192°). R . B r ig h t m a n .

Action of aliphatic oxides on aromatic com
pounds. Preparation of substituted dibenzyls.
R . A. S m ith  and  S. N a t e l s o n  (J . Amer. Chem. Soc., 
1931, 53, 3476— 3479).—Addition of ethylene oxide 
(1 mol.) to  a m ixture of A1C13 (1 mol.) and C6H fi 
(6 mols.) gives dibenzyl (65%) and  p-phenylethyl 
alcohol (5%) (cf. A., 1925, i, 1278). 4 : 4'-Dibromo- 
dibenzyl is prepared sim ilarly from PliBr in 70%  
yield. Propylene oxide and C6H 6 afford a-methyl- 
dibenzyl (46%) and a-phenylisopropyl alcohol (8% ); 
with PhB r 32% of 4 :  i'-dibromo-a-methyldibenzyl, 
m - p. 95°, is produced. H . B u r to n .

■ Action of bromine on substituted ethylenes.
F. A r n d t  and  L . L o r e n z  (B er., 1931, 6 4 , [B], 2073—

2075; cf. th is  vol., 234).— A rep ly  to  Bergm am i (A., 
1930, 1569; th is vol., 949). H . W r e n .

Naphthalene model. N. N a k a t a  (Ber., 1931, 
64, [R], 2059—2069).—M easurements of the  dipole 
m om ents of a series of derivatives show th a t  only the 
a-positions in tho C]0H„ mol. are tru ly  arom atic. 
Substituents in the  (3-position are in  aliphatic or less 
m arkedly arom atic union, thus explaining the  
difference between 2 : 3-dihydroxy- and  other o-di- 
hydroxy-naplithalenes. Centrosym m etry, ascribed to  
the  C10H g mol., is exhibited b y  1 : 5-difluoro-, 1 : 4-di- 
chloro-, l-brom o-5-nitro-, and  1 : 7-dichloronaphth- 
alenes b u t the possession of a  sm all m om ent by 2 : 6- 
dichloronaphthalene is rem arkable. The following 
observation appear n e w : u-naphthalenediazonium
fluoborate, decomp. 110 °; B-iiaphtlialenediazoniiun 
fluoborate, decomp. 116°; 2-(luoronaphthalene, m. p. 
58°; 2 : 8-dichloronaphthalene, m. p. 134° (modified 
p re p .) ; 1 : 5-naphtlialenebisdiazonium fluoborate, de
comp. 190°, and 1 : 5-difluoronaphthalene, m . p. 70°; 
\-bromonaphthalene-2-diazonium fluoborate, docomp. 
98—99°, and l-bromo-2-fluoronaphthalene, m. p. 49°;
l-brom o-2-iodonaphthalene, m . p. 94°; 2-c/iZoro-l- 
bromonaphthalene.h. p. 1 1 0 7 2 1  mm., in . p. 60°.

The observation th a t  2 : 6-dichloronaphthaleno has 
a  finite dipole m om ent has led to  unsuccessful a ttem p ts  
to  resolve the  naphthoic acids and  naphthylam ines 
into optically active components, during which the 
following substances have been prepared : brucine 
a-naphthoate (-(-H20 ), m. p. 182° (decomp.), [cc]D 
—27-0° in  CHC13, and brucine $-naphthoate, m . p. 139° 
(decomp.), [a]D —13-7° in CHC13; quinine $-naphtho- 
ate, decomp. 130— 131°, [a]0 —152-9° in  CHC13 ; 
a -naphthylamine camphorsidphomle, m. p . 186°, [a]D 
+23-4° in  E tO H , and $-naphthylamine camplior- 
sulphonate, m. p. 200°, [a]D +29-2° in  E tO H ; a- 
naphthylamine bromocamphorsulphonatc, m. p . 219°, 
[a]D -(-60-6° in COMe, and 3-naphthylamine bromo- 
camphorsidphonate, m. p. 192°, [x]D +38-1° in  E tO H .

H . W r e n .
Dihydro-derivatives of 1- and 2-methylnaphth- 

alene. V. V e s e l y  and J . K app (Coll. Czech. Chem. 
Comm., 1931,3,448— 155).—R eduction of l-C10H7Me
(I) by  N a and  96% E tO H  is only partial. The pro
duct, when trea ted  w ith  B r in CHC13, gives a r-di- 
bromo-o : 6 : 7 : 3-tetrahydro-\-m°thylnaphthalene, m. p. 
86— 87°, and a liquid m ixture of dibromido and  un
changed (I). W hen th is m ixture is distilled in  steam , 
partia l rem oval of H B r occurs. The dibromide (? the 
cryst. portion), when trea ted  w ith  Zn in  boiling MeOH, 
followed by  MeOH satu ra ted  w ith  HC1, gives an  
autoxidisable m ixture (II) of ar-dihydro-l-m ethyl- 
naphthalenes, b. p. 116— 117°/11 mm. R eduction i3 
proved to  have affected th e  ar-nucleus because (II) 
gives hemimellitic acid on oxidation w ith IvM n04.
(II) contains 10% of 6 : 8-d ihydro-l-m ethylnaphth- 
alene, isolated as H g(0A c)2 compound, m. p. 160— 
162°, w hilst the rem ainder, being oxidised b y  H g(0A c )2 
to  liquid glycols, is either th e  5 : 6- or 7 : 8-dihydro- 
derivative. 2-C10H 7Me, however, affords more 5 : 8- 
d ihydro-derivative; by  similar trea tm en t a r-di- 
bromo-o ; 6 ; 7 : 3-letrahydro-2-methylnaphthalesie (III), 
m. p. 90—91°, was obtained, which gives a m ixture of 
ar-dihydro-2-m othylnaphthalenes, b. p. 107— 108°/
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14 mm., giving benzene-1 : 2 : 4-tricarboxylic acid on 
o x idation ; th is  m ixture contains 58%  of 6 : 8-di
hydro-derivative (IV), isolated as Hg(OAc)2 compound, 
m. p. 124— 126°. W hen regenerated from the la tte r 
by conc. HC1, (IV) provides (III) on brom ination.

2-M ethyl-a-naphthylam ine, when trea ted  w ith Na 
in am yl alcohol, gives 2-methyl-5 : 6 : 7 : 8-tetraliydro- 
a-naphthylamine, b. p. 158— i61° (hydrochloride; Ac 
derivative, m. p. 185— 186°), which, when diazotised 
and warmed in dil. H 2S 0 4, gives 2-methyl-5 : 6 : 7 : 8- 
tetrahydro-a-naphthol, m. p. 41— 42°, in  poor yield.

R . S. Ca h n .
1  ; 5 - a n d  1 : 8 -D im e th y ln a p h th a le n e . V.

Vesel$" and F . S tu r s o  (Coll. Czech. Chem. Comm., 
1931, 3, 430— 431).—Mg l-m ethyl-5-naphthyl brom 
ide (prepared from Mg activated  by Mel) w ith Me2S 0 4 
in presence of N 2 gives 1 : 5-dimethylnaphthalene, m. p.
77—78° (picrate, m. p. 137— 138°). 1 : S-Dimethyl-
naphthalene, an  oil (picrate, m. p. 141 142°), is sim i
larly prepared. R . S. Ca h n .

2  : 8 -D im e th y ln a p h th a le n e . V. V e s e l y  and A. 
Me d v e d e v a  (Coll. Czech. Chem. Comm., 1931, 3 , 
440— 447).— 7-M ethyl-a-naphthol could no t be con
verted into l-chloro-7-m ethylnaphthalene. W hen 2- 
m ethylnaphthalene-8-sulphonic acid is heated  w ith 
conc. H 2S 0 4 a t  100° for 1-5 hr., poured into H 20 , and 
trea ted  successively w ith N a N 0 2 and conc. H N 0 3, 
first a t  room tem p., and  then  a t  100°, 2 : 4-dinitro-l- 
methyl-o.-naplithol (I), m. p. 166— 166-5°, is obtained, 
which w ith p-toluenesulphonyl chloride in  NPhM e2 or 
N P liE t, a t  100° gives $-chloro-i> : 7-dinitro-2-methyl- 
naphlhalene, m. p. 155-5— 156°. This w ith  E t  
sodiomalonate in E t20  yields E t2 5 : 7-dinitro-2-methyl- 
naphthalene-8-malonate, m . p. 103— 106°, converted by 
H 2S 0 4 in A c20  in to  5 : 7 -dinilro-2-methylnaphthalene- 
8-acehc acid, m . p. 160— 176° (decomp.), which when 
heated in pyridine a t  40°, loses C 02 to  form 5 : 7 -  
dinitro-2 : 8-dimethyhiaphthalene, m. p. 163— 165-5°. 
R eduction of th is  by SnCl2 and  alcoholic HC1 a t 100° 
gives a poor yield of 5 : 7-diamino-2 : 8-dimethyl- 
naphthalene, m. p . 114— 116° (hydrochloride), which 
on diazotisation in  aq. E tO H  affords 2 : 8-dimethyl- 
naphthalene, m. p. S4—85° (picrate, m. p. 114— 117°).
(I) is p a rtly  reduced by SnCl2 (3 mols.) and alcoholic 
IIC1 a t  room tem p, to  3-nitro-i : G-dimethyl-a.-naphthyl- 
amine, m. p. 151— 153° (perchlorate; Ac derivative, 
m. p. 220—222°), and 4 -n itro - l: 7-dim ethyl-P-naphth- 
ylamino (not obtained pure). The form er amine, 
when diazotised and trea ted  w ith  E tO H , gives 2-nitro- 
1 : 7-dimethyhiaphthalene, m . p. 56-5— 58°, reduced 
by Fe and AcOH to 1 : 7-dimeihyl-$-naphthylamine, an  
oil (Ac derivative, m. p. 207—208°). The diazonium 
salt of th is  base, when trea ted  w ith  E tO H , gives a 
substance, m. p. 42— 43°, and, when decomposed by 
dil. H 2S 0 4, gives 1 : 7-dimethyl-$-naphthol, m. p. 138— 
140°. This does no t couple w ith diazotised p-nitro- 
an ilin e ; the  constitutions of this and the preceding 
substances are thus established.

[W ith M. J . P ac .] 7-M ethyl-a-naphthol, NaOAc, 
N H 4C1, and Ac20  a t  270° give 7-m ethyl-a-naphthyl- 
amine. R . S. Ca h n .

[P o ly n u c le a r , a ro m a tic  h y d ro c a rb o n s  a n d  
th e i r  d e r iv a tiv e s . IX . C o n s titu tio n  of a n th r a c 
en e .]  O. D ie l s  and  K . A l d e r  (Ber., 1931, 6 4 , [R ],

2116—2117 ; cf. Clar, th is  vol., 1044).—Tho authors 
have shown previously (this vol., 848) th a t  anthracene 
and 9 : 10-dibrom oanthracene add crotonic and 
maleic acids or the ir anhydrides etc. in  the  9 : 10- 
position and  have in terpreted  the  reaction with 
respect to  tho constitu tion of anthracene.

H . W r e n .
S y n th e s is  of a n th ra c e n e  h o m o lo g u e s . I I I . 

2 : 3 : 6 :  7 -T e tra m e th y la n th ra c e n e . G. T. M or
g an  and  E. A. Co ulso n  (J.C.S., 1931, 2323—2331).— 
2 : 3 : 6 :  7-Tetramethylanthracene (I), m. p. 308°, and 
-anthraquinone (II), m. p. 338°, have been synthesised 
by  independent m ethods, (a) 3 : 4 -Dimethylbenzoyl 
chloride, b. p. 188°/140 mm. (anilide, m. p. 108°), 
condenses alone by  Friedel-C rafts reaction to  form
(H) in sm all yield, and w ith fc u m e n e  to  give 
2 : 4 : 5 : 3 ':  4 '-pentamethylbenzopheiwne, m. p. 90°, 
which on pyrolysis affords 2 : 3 : 6 :  7-tetramethyl-9- 
anthrone, m . p. 271— 272° (when boiled w ith Ac20  
gives a  substance, m. p. 233—234°, a complex con
tain ing 1 mol. each of 2 : 3 : 6 : 7-tetram ethylanthrone 
and  2 : 3 : 6 :  7 -te tram ethylan thranyl acetate), readily 
oxidised to  give (II), and reduced by N a to  2 : 3 : 6 : 7- 
tetramethiyl-Q : 10-dihydroanthracene (III), m. p. 217— 
219°. (6) Condensation of 2>-benzoquinone with
Py-dimethyl-A°v-butadiene affords 2 : 3 : 6 : 1-tetra- 
methyl-A2:6-octahydroanthraquinone, m. p. 202— 203!, 
which can bo transform ed into an  isomcride, m. p. 307°, 
the constitu tion  of which is discussed. W hen 0 2 is 
passed through an  alcoholic suspension of th is  com
pound, (II) is formed. (II) is reduced by A1 powder to 
2 : 3 : 6 : 7 : 2' : 3 ' : 6' : 7'-octamethyl-10 : 10'-dihydro- 
anthranol, m. p. 319°, and by N a in  am yl alcohol to
(III), which is dehydrogenated w ith Se to  (I). (I) is 
contained in  tho heavy neutral oils of low-temp. ta r 
and can be oxidised to  (II). F . R . Sh a w .

A n th ra c e n e  s e r ie s . H a lo g e n a tio n  a n d  n i t r 
a tio n . P . S. V arm a  and  A. S u b r a m a n y a m  (Proc. 
X V  In d ian  Sci, Cong., 1928, 151).—Mono- and 
di-iodoanthraquinone are obtained by the action of 
N aN 0 2 and  fuming H 2S 0 4 on anthracene and  I.

Ch em ical  A bstr a c t s .
S y n th e s is  of 4 -m e th y lp h e n a n th re n e . C. B. 

R a d c l ie e e , I. R . S h e r w o o d , and  W. F . S hort 
(J.C.S., 1931, 2293—2297).— 4-M ethylphcnanthrene, 
prepared by  dehydrogenation w ith Se of the  product 
of the action of MgMel 011 4-keto-l : 2 : 3 : 4 -tetra- 
hydrophenanthrene (from (3-naphtliyl bromomethyl 
ketone and  E t  sodiom alonate), is identical with 
m cthanthrene obtained from  podocarpic acid either 
by d istillation w ith zinc dust (Oudemans, A., 1874, 
73) or by  dehydrogenation w ith  So. Each hydro
carbon is oxidised to  4-m ethylphenanthraquinone 
(quinoxaline derivative, m. p. 177°). F . R . S h a w .

P o ly n u c le a r  a ro m a tic  h y d ro c a rb o n s  a n d  th e ir  
d e r iv a tiv e s . X . N a p h th o -2 ' : 3 ' : 3 : 4 -phen- 
a n th re n e  a n d  i ts  q u in o n e s . E . Cla r  and H. D. 
W a l l e n st e in  (Ber., 1931, 64, [R ], 2076—20S2).—
l-Bromo-2 : 7-dimethylnaphthalene, m. p. 48°, is pre
pared from the  hydrocarbon and B r in CS2, whilst
l-ioc/o-2 : 7-dimethylnaphthalene, m. p. 62°, is obtained 
by  m eans of I  and  H IO s in  boiling AcOH. T reat
m ent of th e  compounds w ith  N a or Cu powder 
regenerates the  hydrocarbon w ith possibly a little
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te tram ethyldinaphthyl. Tho action of A1C13 on 2 : 7- 
C10H GMe2 or its  brom o-derivative yields fluorescent 
products from which a  perylcne derivative could no t 
be isolated. 2-C,0H 7Mo and  Cl2 a t  250—286° afford
2-Cj0H 7,CH2C1 (transform ed by N a into a(l-di-2- 
naplithylethane dohydrogonated by  P t-C  to  a[3-di-2- 
naphthylethylene) and m uch ta r ;  analogous results 

/x yv are  obtained w ith 2 : 7-CJ0H 0Me2.
Nr' y Y  \  D istillation of tho tars  w ith  Zn

I  d u s t . yields, respectively, 2 ' :  3 '-
N /  N /  y  \  naphtho-3'A-pheiumthrane(l', X =  

1  J H), m. p. 261° (dipicrate, m. p.
/j, y N ' 213°) and 7 ; 7'-dimethyl-2' : 3'-

l  J  naphtho-3:4-phenanthrcnc ( I ; X =
Y  Me), in. p. 228° (monopicratc), 

neither of which could bo do- 
liydrogonated according to Zelinski. The hydro
carbons are oxidised by C r0 3 in AcOH to m ixtures of 
mono- and  di-quiuones from which 3 : 4 -phlhalyl- 
j)hena?ithrene, m. p. 240—241° after darkening, and 
dimethyl-3 : 4-pldhrilylphenanthrene, m. p. 294° after 
darkening, are isolated. H. W r e n .

In flu en ce  of s u b s t i tu t io n  on  th e  o x id a tio n  of 
s id e -c h a in s  in  th e  b en zen e  n u c le u s . P . S. V arma 
and  P . B. P a n ic k e r  (Proc. X V  In d ian  Sci. Cong., 
1928, 150—151).—In  the  p-series (CGH 4MeX) the 
order of decreasing degree of oxidation by neu tral aq. 
K M n04 is : X = C 0 2H , NO,, Br, Cl, OMe, I, NHAc, 
and in  the  o-series.: N 0 2, C 0 2H, Br, Cl,'NHAc, I.

Chem ical  A b st r a c t s .
P r in c ip le  of in d u c e d  a l te rn a te  p o la r i ty  in  

re la t io n  to  th e  r e a c tio n s  of d e r iv a tiv e s  of p -d i-  
c h lo ro b en zen e  a n d  o th e r  c o m p o u n d s  w ith  so d 
iu m  m e th o x id e . T. d e  Cr a u w  (Rcc. trav . cliim., 
1931, 50, 753—792).—Num erous examples of th e  re 
placem ent of CL and  N O , in  chloronitro- and  nitro- 
benzenes under tho influence of NaOMe are discussed 
w ith reference to  th e  theory  of a lternate  polarities; 
the steric effect is discussed particularly . The effects 
of various groups on the replacem ent of Cl in numerous 
substitu ted  chlorobenzenes are also discussed.

p-C0H 4Cl2 and  BzCl in  presence of A1C13 a t  150— 
170° give 2 : 5 -dichlorobenzophcnone (I), m. p. 88° 
[oxime, m . p . 135° (rapid heating), 207° (slow heating), 
converted by  cone. H ,S 0 4 in to 2  : 5-dichlorobenzanilide, 
m. p. 122°]. 2 : 5-Dichloroacetophenone (II) has b. p. 
251°/756 mm., m . p. 14°, when regenerated from  its 
oxime, m. p. 130°. R eduction of 2 : 5-dichloronitro- 
benzene by Lapw orth and  Pearson’s m ethod (J.C.S., 
1921, 1 1 9 , 705) gives 2 : 5-dichlorophenylhydroxyl- 
amine (III), m. p . 93°, oxidised by K„Cr20 7 and dil. 
H 2S 0 4 to  2 : 5-dichloronitrosobenzene (IV), m. p. 101°.
2 : 5-Dichlorolhiophenol, m. p. 24° (Pb salt), prepared 
by the xan th a te  m ethod, is sim ilarly oxidised to  
2 : 5 : 2 ' :  o'-tetrachlorodiphenyl disulphide, m. p. 129°. 
Chlorination.of acet-o-toluidide by m ethods o ther th an  
Cliattaway and  O rton’s: gives a m ixture of 3- and
5-ehloro-derivatives; 3-chloro-o-toluidine (Ac deriv
ative, m. p . 110°) lias b. p. 252—254°/750 mm., m . p. 
9°. 2-Acetamidodiplienyl and  Cl2 in  AcOH give (after 
hydrolysis) 3-, m. p. 15° (Ac derivative, m. p. 97°), 
4'-, ni. p. 7 1 ° (Ac derivative, m. p. 122°), and  5-chloro-
2-aminodiphenyls, m . p. 54° (Ac derivative, m. p. 
125°), converted by  the usual m ethod into 2 : 3-, b. p.

4 p

172°/30 mm., 2 : 4 '-, b. p. 191°/30 m m ., a n d  2 : 5-di- 
chlorodiphenyls (V), b. p. 182°/3 mm. N H 2P1i and  (IV) 
in  AcOH afford 2 : 5 -dichloroazobenzehe, m . p . 64°, 
reduced by Zn d ust and  alkali to  2 : 5-dichlorohydrazo- 
benzene, m. p. 74°. This is converted in to  2 : 5-iZt- 
chlorobenzidine, ni. p. 95°, and  thence in to  (V).

The action of NaOMe on num erous 2 : 5-dichloro- 
bonzene derivatives* including the following, is 
described (the products form ed are given in  paren
theses) : I  (2 : 5-dichlorobenzhydrol, m. p. G6° ) ; I I  
(2 : 5-dichlorophenyhncthylcarbinol, b. p. 222°/757 mm., 
an d  a compound C1GH 120C14, m . p .  157°); I I I  
( 2 : 5 : 2 ' :  5 '-tetrachloroazoxy benzene and  a  little  
2 : 5 : 2 ' :  5'-tctrachlorohydrazobenzene, m. p. 124° [also 
form ed by reduction of the  tetrachloroazobcnzene, m. p. 
189°]); IV  (tetracliloroazoxybenzene); V (o-chloro-2- 
liydroxy-, m. p. 46°, and 2-chloro-o-hydroxy-diphcnyl, 
m. p . 63°); 2 : 5-dichlorobenzenesulphonic acid
(o-chlorophenol-2-sulphonic acid, decomp, about 150°);
2 : 5-dichlorobenzonitrile (o-chloro-2-methoxybenzo- 
nitrile, m. p. 10 1°); 2 : 5-dicIilorotoluene (mainly
6-chloro-m-cresol). The action of NaOMe on poly- 
halogenobenzcrios is reinvestigated. H . B u r t o n .

M e c h a n ism  of n i t r a t io n  w i th  n i t r a te s .  G.
B acharach  and W. B r b c k sto n e  (Ber., 1931, 6 4 , [B], 
2136; cf. Menke, A., 1925, i, 386, 655).—D iacetyl- 
orthonitrio acid, (OH)3N(OAc)2, b. p. 459/15 mm;, 
isolated by the  action of Ac20  on G u(N03),,3H 20  
whereby Cu(OAc)2 is also produced, is th e  active agent 
in  M enke’s n itra tion  process. The conversion of 
N H ,P h  in to  p- and o-nitroacetanilide is described.

H . W r e n .
D e riv a tiv e s  of a n ilin e su lp h o n y l c h lo r id e  a n d  

a m in o th io p h e n o l. J .  P o lla k , R . P o lla k , and  
E . R ie sz  (M onatsh., 1931, 5 8 , 118— 128).—Anilinedi- 
sulphonyl chloride, m. p. 94— 95° (dianilide, m. p. 280°), 
is obtained w ith difficulty from  sulphanilic acid or 
PhN H A c and  C1S03H  (Jai-sch and Nadel, Diss., 
Vienna, 1929).

[W ith A. E . WTt t e l s .] Chloroacetaniiide (I), 
when heated  w ith  C1S03H  (II) a t  60° for 2 hr., gives 
chloroacelanilidc-p-sidphonyl chloride (III), m. p. 112 ° 
(anilide, m. p. 187°), which w ith  N H 3 gas yields the 
sulplionamide, m. p. 216°, w ith liquid  or warm  conc. 
aq. N H 3 glycylanilide-p-suIphonamide, m. p. 259°.
( I l l) ,  when heated w ith  AcOH, Ac20 , NaOAc, and  
Zn dust, gives y-acetylm ercaptoacetanilide, and  w ith 
Zn dust and 10% HC1 a t 100° p-acetam idophenyl 
disulphide. When (I) and (II) aro heated  a t 150° for
3 hr., anilinetrisiflphonyl chloride is obtained, hydro
lysis accom panying sulphonation. The SH  group in 
acetylniercaptoacet-p-toluidide (IV) [obtained by 
reductive acetylation of acet-p-toluidide.sulphonyl 
chloride (amide, m. p. 242°)] is in  the  o-position, since 
th is  substance is also form ed by reductive acetylation  
of p-nitrotoluene-o-sulphonyl chloride.. Chloroacet-p- 
to lu id ide  (V), when heated w ith  (II) a t  60° for 2 hr., 
gives th e  o-sulphonyl chloride, m. p. 87° (amide, m. p. 
231°), which on reductive acetylation yields (IV). 
(V), when heated w ith (II) and  NaCl a t  150° for 3 hr., 
gives the  sam ep-toluidinedisulphonyl chloride (VI) as 
p-toluidine or acet-p-to luid ide; th is  chloride, on 
reductive acetylation, gives A-acetylmercapto-l : 5-di- 
methylbenzthiazole (VII), m. p. 86—87°, which, when
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warm ed w ith  Me2S 0 4 and  subsequently w ith  p-di- 
m ethylam inobenzaldeltyde an d  a  little  piperidine, 
gives 4 - acetijlmercapto - 1 - (p - dimethylaminostyryl) - 
2 : 5 -  dimethylbenzthiazolium methosulphate (V III), 
violet, m. p. 205—206°. The position of the  second 
S 0 3H  group in  (V) is confirmed by  the  transform ation  
of (V) in to  4-chlorotoluene-2 : 5-disulphonyl chloride.
(VII) was also prepared from  p-toluidinedisulphonyl 
chloride by trea tm en t first w ith Zn d ust and 20% HCI, 
and  then  w ith Ac20  or AcCl.

[W ith A. N a d e l .] o-Toluidine, when heated w ith
(II) and NaCI a t 120— 130° for 1 hr., gives th e  3 : o-di- 
sulphonyl chloride, m. p. 153° (anilide, m. p. 188°).

R . S. Ca h n .
P r e p a r a t io n  of p -c h lo ro a n ilin e . K . H . H a sa n  

(Proc. X V  In d ian  Sci. Cong., 1928, 158).— C liattaw ay 
and  O rton’s m ethod is criticised.

Chem ical  A b st r a c t s .
L a b ility  of f lu o rin e  in  4 -f lu o ro -3 -n itro a n ilin e . 

A  r e p la c e m e n t of f lu o rin e  b y  th e  e th o x y l g ro u p  
in  a c id  so lu tio n . H . H . H o d g so n  and  J . N ix o n  
(J.C.S., 1931, 2272—2274).—The mechanism of the 
above replacem ent is discussed. D iazotisation of
4-fluoro-3-nitroaniline gives 2-nitrobenzene-4-diazo-
I-oxide, decomp. 178° (ibid., 1915, 109, 645), 
brom inated to  Q-bromo-2-nitrobenzene-4:-diazo-l-oxide, 
decomp. 185°, w hich gives 4-chloro-6-bromo- arid 
4 : 6-dibromo-2-nitrophenol (also obtained by the  
action of C uS04 and K B r on 2-nitrobenzene-4-diazo-
1-oxide) by the  Sandm eyer reaction, 6-bromo-2- 
n itrophenol when heated w ith  K O H  in E tO H , and 
Q-bromo-4-iodo-2-nitrophenol, m. p. 85°, when heated  
w ith  K I  and  a little  C uS04. 4-Fluoro-3-nitroaniline 
diazotised in  E tO H  and H 2S 0 4 gives o-nitrophenetole, 
reduced to  o-phenetidine hydrochloride, which is 
oxidised by  Caro’s acid to  o-nitrosophenetole, m. p. 93°.

A. A. L e v i .
S u b s t i tu te d  q u a te rn a ry  a z o n iu m  io d id e s . V. 

M o le c u la r  s ta te  of p h e n y l-d im e th y l- , -m e th y l-  
e th y l- , -d ie th y l- , -m e th y lb e n z y l- , a n d  -p ro p y l-  
b e n z y l-a z o n iu m  io d id e s  in  so lu tio n . B. K . S in g h  
and  M. R . Sud  (Proc. X V  In d ian  Sci. Cong., 1928, 
14S).—For all except phenylethylazonium  iodide the 
degree of dissociation is greater in  E tO H  th a n  in 
H 20 . T h a t in  H 20 , b u t not in  E tO H , increases w ith 
increasing form ula w t . ; th e  degree of dissociation 
increases w ith  d ilu tion in bo th  solvents.

Ch em ical  A bstr a c t s .
C o n d e n sa tio n  of (3-n a p litb y la m in e  w ith  o x a ly l 

d e r iv a tiv e s . G. Galla s and  G. B e r m u d e z  (Anal. 
Fis. Quim., 1931, 29 ,464— 469).—W hen (3-naphthyl- 
am ine is heated  w ith (C 0 E t)2 a t 150—200° or refluxed 
w ith (C0C1)2 in CS2 derivatives of ¡3-naphthyloxamic 
acid are obtained. Aceto-S-naphthylam ide and 
(C0C1)2 w ith  A1C13 in CS2 yield (?)2-acetamidoace- 
naphthenequinone, m. p. 232° (base, m. p . 196°, yielding 
quinoxaline, m. p. above 250°, w ith  o-phenylenedi- 
amine), and  a substance, m. p. 181°.

R . K . Ca l lo w .
D ip h e n y l s e r ie s . X . B ro m in a t io n  of 4  -p - 

to lu e n e su lp h o n a m id o d ip b e n y l. F . B el l  (J.C.S., 
1931, 2338—2343; cf. A., 1930, 904).—B rom ination 
of 4-p-toluenesulphonam idodiphenyl in pyridine gives 
3 : 5-dibromo- (this vol., 629), and  in  CHC13 3 : 4'-di- 
bromo-4-p-toluenesulphonam idodiphenyl, converted

(a) by  H N 0 3 in  AcOH into 3 : 4 '-dibromo-6-nitro-4-p- 
toluenesulphonamidodiphenyl, m. p. 229°, hydrolysed 
to  th e  amino-compound, and (b) by B r in pyridine into 
3 : 5 : 4 ' -  tribromo - 4 - p - tolucnesulphonamidodiphenyl, 
m. p. 218°, which gives w ith p-toluonesulphonyl chlor
ide 3 : 5 :  4'- tribromo - 4 - di - p - toluenesulphonmnidodi - 
phenyl, m. p. 274°, also obtained from the tribromo- 
am inodiphenyl and p-toluenesulphonyl chloride. 
B rom ination of 3-nitro-4-p-toluenesulphonamidodi- 
phenyl in AcOH gives 5 : 4'-dibromo-3-nitro-4-amino- 
diphenyl, and in  pyridine gives 3-bromo-5-nitro-4-p- 
toluenesulphonamidodiphenyl, m. p. 191°, also obtained 
by n itra tion  of 3-bromo-4-p-toluenesulphonamidodi- 
phenyl, and hydrolysed to  3-bromo-5-nitro-4-amino- 
d iphenyl (A., 1928, 996). 4'-Nitro-4-aminodiphenyl 
gives i'-riitroA-p-loluenesulphonamidodiphenyl, m. p. 
144°, which w ith B r in  pyridine gives 3 : 5-dibromo- 
i'-nitro-i-p-toluenesulphonamidodiphenyl, m. p. 274°, 
and in  AcOH gives 3-bromo-4'-nitro-4-p-toluenesulphon- 
amidodiphenyl, m. p. 144°, converted by H N 0 3 in 
AcOH into 3-bromo-5 : 4 '-dinitro-4-p-toluenesulphon- 
amidodiphenyl, m. p. 250°. 2-p-Toluenesulphonamido- 
d iphenyl w ith B r in pyridine gives 3 : 5-dibromo-2-p- 
toluenesulphonamidodiphenyl, m. p. 118°, hydrolysed 
to  3 : 5-dibromo-2-aminodiphenyl (A., 1927, 236). 
4'- Bromo -4  - p  - toluenesulphonam idodiphcnyl with 
H N 0 3 in  AcOH gives 4'-bromo-3 : 5-dinitro-4-p-tolu- 
enesulphonamidodiphenyl, m. p . 233°. A. A. L e v i.

D ia z o tisa tio n  of d ifficu ltly  d ia z o tisa b le  am in es.
S. K r is h n a  and  R . L . B h a tia  (Proc. XV In d ian  Sci. 
Cong., 1928, 152).—Pyridine is u se d  as solvent.

Ch em ical  A b str a c t s .
O rg a n ic  s u lp h u r -n i t ro g e n  l in k in g . V I. E. 

R ie s z , R . P o llak , and R . Z if f e r e r  (M onatsh., 1931, 
58, 147— 169; cf. A., 1930, 1573).—The quinonoid 
form ula for the  products of oxidation of arylthiol- 
arylam ines (i.e., substances of th e  type A rS-N H A r') 
by C r0 3 is supported by  tho fact th a t  these products 
are form ed only when an  oxidisable substituen t is 
present in  th e  o- or p-position of tho A r' nucleus. A 
quinone has been obtained from a  substance no t con
tain ing a N 0 2 g ro u p ; hence th is  group does no t take 
p a r t in the  reaction, and, consequently, th e  valency 
of th e  S atom  is unchanged. In  a ttem p ts  to  elucidate 
the  m echanism of th e  oxidation in  cases in which 
unimol. quinonoid compounds are not formed, a 
num ber of substances were prepared and oxidised. 
If A r' is replaced by an  aliphatic radical, no oxidation 
takes place. I f  Ax-' is replaced by C lI2P h  (or a sub
stitu tion  product of this), oxidation gives th e  disulph
ide (ArS’)2 ; th is  reaction doubtless occurs by way 
of th e  arylidenethiolam ines, ArS-N.'CHAr', since sucli 
compounds have been found also to  oxidise to  form 
disulphides. No cases were found, when p-, or p- 
and  o-non-oxidisable constituents were present, in 
which oxidation takes a  simple course. Oxidation 
by P b 0 2 in E t20  or C6H fi takes place onty when 0 r 0 3 
is also effective, and is considered to  be due to  produc
tion  of free radicals w ith subsequent linking of two 
mols. in  two points of each. M any types of product 
are possible. A ttem pts to  cause th e  free radicals to 
reac t w ith  diazom ethane were unsuccessful. Two of 
th e  possible bimol. types were synthesised, bu t found 
to  differ from the  oxidation products.
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4-Ghl0i,o-2-jiitro-l'-chlorothiolbenzene (1 ) and 
p-am inodiphenylam ine in E t20  a t  0° give N-4-chloro-
2-nitrophenyUhiol-W-phenyl-p-phenylenediamine, red 
dish-brown, in. p. 104°, which with N a2Cr20 7 in AcOH 
yields N-4-chloro - 2 - nilroplienylthiol - N '- phenylbenzo - 
quinonedi-iminc, dark  red, m. p. 140— 150°. o-Amino- 
diphenylam ine and  (I) afford sim ilarly N-4-chloro-
2-nitrophehyUhiol-W-phenyl - o -plienylenediamine, red, 
m. p. 122°, and  N  - 4 - chloro - 2-nitrophcnylthiol-N'- 
phenyl-o-benzoquinonedi-inline, reddish-brow n, m ; p.
140— 142°. p-Aminobenzyl alcohol and  (I) give 
p-(4 - chloro - 2 - nitrophenylthiolamino)bcnzyl alcohol, 
reddish-yellow, m. p. 154°, which is decomposed by 
oxidation. N-p-Tolylthiolaniline and 30%  H 20 2 in 
hot AcOH yield a bimol., brown substance, 
<-'2G^24̂ 2®2> m - P- 187— 190°. p-Chlorothioltoluene 
and p-am inophenol in  d ry  E t20  form 4-N-p-tolyl thiol- 
aminophenol, red, m. p. 6S°, yielding on oxidation 
N-p-tolylthiolbenzoquinoneimine, red, m. p. 104°. 
Shaking (I) in E t20  w ith 40%  aq. N H 2Me gives
4-chloro-2-nitrophenylthiolnielhylamine, yellow, m. p. 
74°, stable to  H 20 2 and  C r03, even on warming. 
E thylenediam ine affords sim ilarly di-(4-chloro-2-nitro- 
phenylthioVjethylenediamine, yellow, m. p. 185— 186°, 
stable to  C r0 3 and  H 20 2. N itrophenylthiol-glycine 
and -dl-leucine esters, chloronitrophenylthiol-tfZ- 
leucine ester, and  chloronitrophenylthiol-leucylglycine 
and its  ester are also stable to  H 20 2 and N a2Cr20 7 in 
AcOH, even on warming. (I) and  CH2Pli-NH2 in 
E t20  yield 4-chloro-2-nitrophenylthiolbenzylamine, 
yellow, m. p. 104°, which is unchanged by H 20 2, bu t 
on long heating w ith C r03 in AcOH gives 4-chIoro-
2-nitrophenyl disulphide (III). Benzylidene-4-chloro-
2-nitrophenylthiolam ine is stable to  C r03 in cold 
AcOH, bu t when heated gives (III). 4-Chloro-2- 
nitroplienylthiolam ine (IV) and p-dim ethylam ino- 
benzaldehydc give the p-dimethylaminobenzylidene 
derivative, red, m. p. 157°, sim ilarly oxidised to  the 
disulphide. 5-Bromo-m-4-xylidine and (I) in  E t20  
give 5-bromo-N-4'-chloro-2'-niirophenyUhiol-va.-4-xyl- 
idine, yellow, m. p. 157°; th is  is oxidised by warm 
H 20 2 or C r03 in  AcOH, bu t no products were isolated. 
N  - 4' - Chloro - 2 ' -  nitroplienylthiolaminoacetophenone, 
yellowish-orange, has m. p. 196°. (IV) and  picryl 
chloride in E tO II (with or w ithout NaOAc) give di- 
(4-chloro-2-nitrophenylthiol)imide, yellow, m. p. 232° 
(cf. A., 1918, i, 537).

The following substances were prepared for com 
parison w ith tho bimol. oxidation products of 
4/-chloro-2'-nitrophenylthiolaniline and similar sub
stances. N N'- Di - (4'- chloro - 2'- nitrophenylthiol) - o - 
plienylenediamine and pyroeateehol, w ith or w ithout 
P2Os, a t  110° or 150° give a dark, insol. product w ith 
too low a C content. 2 : 2'-D initrodiphenyl disulph- 
oxide and  warm  N H 2P h  give a dark  product, which 
was different from  the  substance, C24H 180 4N4S2, bluish- 
violet, m. p. 190°, obtained by oxidation of p-nitro- 
phenylthiolaniline w ith C r03 in  AcOH.

o-Phenylenediamine, p-toluenesulphonyl chloride, 
and NaOAc in boiling E tO H  form p - toluenes idphonyl- 
o-phenylenediamine, m. p. 114°, which w ith H N 0 2 
affords 1-p-toluenesulphonylbenztriazole, m. p. 133°.

R . S. Ca h n .
cycioHexanonephenylcyciohexylthiosemicarb -

a z o n e . R . S t o l lA  and  E . H a n  u se  h  (B er., 1931, 64 ,

[B\, 1979— 1980; cf. A., 1930, 1427).—The by 
product, m. p. 157°, obtained during the  action of 
s-dicycZohexylhydrazino on phenylthiocarbim ido in 
E t20  (loc. cit.) is probably c.yc\ohexanonephenylcyc\o- 
hexylthiosemicarbazone, CfiH 10.‘N-N(C6H n )-C S 'N H P h; 
its production is ascribed to  the  partia l oxidation 
of the  hydrazine to  its  peroxide during the  change. 
I ts  prep, from cycZohexylhydrazino, cycZohexanono, 
and phenyltbiocarbim ide is described. H . W r e n .

B en zen e - a n d  n a p h th a le n e -a z o -o -c o u m a ric  
a c id s . D. C i ia k u a v a r t i  (J. Ind ian  Chem. Soc., 1931, 
8 , 391—396).—W hen a  dil. alkaline solution of a 
benzene- or naphthalene-azocoum arin is boiled w ith 
a little  HgO, the  first-form ed coum arinate undergoes 
inversion to  th e  coum arate (cf. A., 1930, 913); the  
following o-coumaric acids are  prepared : benzeneazo-
(I), decomp. 205°; o-, decomp. 223°, m-, decomp. 
213°, and p- (II), decomp. 236°, -nitrobenzeneazo-; 
naphthalene-a- (III), decomp. 198—200°, and  -p-azo-, 
decomp. 210°; benzeneazo-$ : 5-dimethyl-, decomp. 
186°. Diphenylbisazodicoumarin, no t m elted a t  
280° (from coum arin and  te trazo tised  benzidine in 
alkali), is sim ilarly converted in to  diphenylbisazodi- 
o-coumaric acid (IV), decomp. 315°. Naphthalene-a- 
and  -$-azocoumarins have m . p. 217° an d  271°, re 
spectively. (I), (II), (III), and  (IV) are  also prepared 
from  o-couraaric acid and  th e  requisite  Odiazonium  
sa lt in  alkali. Benzeneazocoum arin is reduced by  
SnCl2 and  HCI to  6-aminocoumarin. W ith  conc. 
acids th e  azo-o-coumaric acids become more deeply 
coloured, probably  owing to  the  form ation of a sa lt 
of the  quinonephenylhydrazone form.

II. B u r t o n .
N ew  a z o  d y es . E . J u s a  and  E. R ie sz  (M onatsh., 

1931, 5 8 ,1 3 7 — 146).—Azo dyes, having also the  p ro 
perties of v a t  dyes, and  isom erides of naphthol-AS 
have been prepared.

[W ith L. S t e i n i i a r d t .]  W hen 6-m ercaptocarb- 
ethoxy-p-naphthol is boiled w ith  aq. K O H  and 
CH2C1-C02K , fi-naphthol-G-thioglycollie acid, m . p. 
156°, is o b ta in e d ; th is  on prolonged trea tm en t 
w ith  C1S03H  a t  room tem p, gives a d a rk  substance, 
which, since i t  is sol. in H 20  and is reduced by N a2S20 4, 
appears to  contain  S 0 3H  groups and a th ionaphthene 
ring. This product dyes anim al fibres dark  brown 
shades (fast to  w ashing and boiling, b u t no t to  alkalis), 
gives a pp t. -with m etallic salts, and is oxidised by 
K 3Fe(CN )6 solution to  a  less sol. com pound, which 
dyes anim al fibres bluish-green. B oth  dyeings give 
ligh t reddish-brow n shades w hen coupled w ith 
diazotised p-nitroaniline. p-Naphthol-3-carboxyl 
chloride w ith  2-am inoanthraquinone in P h N 0 2 a t  
160° gives the  2-anthraquinonylamide, m. p. 275— 
280°, which dyes cotton yellowish-brown and  gives 
fa s t red  shades when trea ted  w ith diazotised p- 
nitroaniline. A nthraquinone - 2 - sulphonyl chloride 
w ith 2-am inoanthraquinone yields a substance, 
C28H 140 6N 2S, m. p. 335—338°, which dyes cotton  
fa s t dark  brown shades. Salicoyl-a- and  -P-naphthyl- 
am ides (the a-compound has m. p. 187°, lit. 182— 
183°), give azo dyes sensitive to  alkali. 4-p-Nitro- 
benzeneazosalicoyl-a.- and  -(3-naphthylamides h av em . p. 
264— 265° and  274— 275°, respectively. The N -Bz 
derivative of 3-amino-[3-naphthol, m. p. 231°, w ith
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diazotised y-n itroaniline gives a ligh t red  azo com 
pound fast to  chlorine when coupled on th e  fibre.
3-Benzam ido-p-naphthol has no affinity for cotton.

I t .  S. Ca h n .
A c tio n  of d ia z o n iu m  s a l t s ,  n i t r o u s  a c id , a n d  

h y p o c h lo ro u s  a c id  o n  O -a lk y lh y d ro x y la m in e s .
A. B. Boese, jun.', L. W. J ones, and  It. T. Major 
(J. Amer. Chem. Soc., 1931, 53, 3530— 3541).— 
T reatm en t of O -m cthylhydroxylam ine w ith  p-nitro- 
benzenediazonium chloride (I) gives MeOH, HCI, 
and p-nitrophenylazide. (I) converts OiY-dimetbyl- 
liydroxylam ine in to  N-p-niirobcnzeneazo-N-methoxi/- 
methylamine, m . p. 66°, hydrolysed by  conc. HCI 
a t  70° to  N 2,p-nitrophenol, and  OiV-dimethylhydroxyl- 
am m onium  chloride. N-p-Nitrobenzeneazo-N-ethoxy- 
ethylamine, m . p. 38°, -methoxyisopropylamine, m . p. 
67° (hydrolysed to  O-m ethyl-N-isopropylhydroxyl- 
am m onium  chloride), an d  -benzyloxybenziylamine, m. p. 
100°, a re  obtained from  (I) and  the  requisite  ON- 
dialkylhydroxylam ines. ZV-Methoxyamylamine and  
H N 0 2 give th e  N-m7roso-derivative, b. p . 83—S4°/15 
m m ., hydrolysed b y  conc. HCI to  diethylcarbinol 
(3 : 5-dinitrobenzoate, m. p. 97°), CH20 , and  N 2, and  
reduced eataly tically  (Adams) in  AcOH to  MeOH 
and  am ylam ine. The N -m iroso-dcrivatives of N- 
m cthoxym ethylam ine and  Ar-ethoxyethylam ine have 
b. p . 59—60°/30 m m . and  56—57°/15 m m ., respec
tiv e ly ; thpse behave sim ilarly  to  th e  above NO- 
derivative on hydrolysis and  reduction. C atalytic 
reduction  (Adams) of these N O -derivatives in  E tO H - 
HC1 gives th e  original A7'-alkoxyalkylam ine hydro- 
ohloride and  NIL,Cl. O-M ethylhydroxylamino and 
H N O , give MeOH and N o0 ; th e  changes a r e : 
N H 20~M e+H N 02 — > HO-NINOM e — ;» M eO H + 
N 20 . HOC1 converts A -ethoxyctliylam ine and N- 
m cthoxyam ylam inc in to  O-ethylacetaldoxim e and 
O -m ethyldiethyl ketoxim e, respectively. The p -nitro- 
phenylhydrazone of CO Et2 has m . p. 144.°

H . B u r t o n .
C a ta ly tic  r e a c tio n s  of cycfo h ex an o l a t  ac tiv e  

c h a rc o a l. T. B a h r  (Ber., 1931, 64, [B], 2258— 
2265).— A t 250—300° cycZohexanol is m ainly dehydr
a ted  by  active C (Baeyer) in  N , to  cycZohexene; 
some dehydrogenation to  cycZohexanone and a little  
to  PhO H  is observed so th a t  th e  issuing gas contains 
H 2. cycZoHexane appears to  be due to  secondary 
change, p robably  union of cycZohexane w ith  nascent
H . S light union of cycZohexene and  mol. H , is 
observed a t  C a t  300°. A t 350— 400° tho dehydro- 
genating effect of active C is m ore pronounced; 
production  of cycZohexene and  cycZohexane is dim in
ished, an d  the  form ation of cycZohexanone and  PhO H  
is increased, accom panied by  th a t  of a  larger propor
tio n  of p roducts of higher b. p ., including diphenylene 
oxide and  triphenylene. P h 20  and  diphenylene 
oxide are  ob tained  from PhO H  and  active C a t  300— 
400°. The resu lts  w ith  b irch G are  sim ilar to  those 
w ith  B aeyer C, b u t th e  la t te r  has th e  g reater ca taly tic  
ac tiv ity . CH „PlrO H  and  birch  C a t  300° afford 
PhCHO, PliMe, an d  H 20 . H . Wren .

H y d ro g e n a tio n  of p h e n o l. V. E . T isc h t sc h e n k o  
an d  M. A. B el o po lsk i (J. Appl. Chem., R ussia, 
1930, 3, 1159— 1173).— Liquid-phase hydrogenation 
of P hO H  to  cycZohexanol is best effected a t  155— 160°/

10—15 a tm ., a Ni ca ta ly s t obtained by  igniting Ni 
form ate being used. Ch em ic a l  A b st r a c t s .

L ig n in . I I I .  S u lp h o n a tio n  in  th e  h y d ro -  
a ro m a tic  s e r ie s . P r e p a r a t io n  of cycZohexanol -
2 -su lp h o n ic  ac id . H. E r ie s e  (Ber., 1931, 64, 
[B], 2103—210S).—cycZoHexene does n o t reac t w ith 
I I 2S 0 4 (mol. ra tio  1 :1 )  in  cold AcOH b u t addition  
of" Ac20  to  th e  m ix tu re  causes th e  production  of 
cyclohexanol-2-sulphonic acid (Ba  and  N a  salts). 
I t  is stab le  tow ards boiling H 20 , h u t converted by 
25%  H 2S 0 4 a t  150° in to  an  oil of high b. p. derived 
from  p rim ary  cycZohexanol (under sim ilar conditions, 
anisole-o-sulphonic acid affords unchanged m aterial, 
PhOMe, and  a little  PhO H ). The N a  sa lt an d  KCN 
yield a n itrile  incom pletely hydrolysed by  33%  HCI 
to  iexahydrosalicy lic  acid, m. p. 109— 111°. cyclo- 
H exene and  H 2S 0 4 in  A cO lI a t  100° (in absence of 
Ac20 ) yield cycZohexyl acetate, also derived from  the 
hydrocarbon and AcOH in absence of m ineral acid 
by heating  under pressure. cycZoHcxene and  H 2S 0 4 
reac t vigorously to  from  a dark  resin, insol. in  H 20 . 
Sulphonation therefore occurs only in  presence of all 
th ree  com ponents. cycZoHexanol can be sulphonated 
under sim ilar conditions, b u t the  reaction  is com
plicated  b y  th e  form ation of sulphoacetic acid; 
since cycZohexene is found as a  by-product, it  is 
probable th a t  th e  p rim ary  change is dehydration 
of th e  alcohol. cycZoHcxene oxide is converted by 
Ac20 -A c 0 H -H 2S 0 4 in to  th e  m onoacetate of o- 
cycZohexanc-1: 2 -diol, b. p . 238— 241°, hydrolysed to 
cis-cycZohcxanediol, m. p . 102— 104° ; sulphonation of 
th e  glycol does n o t occur. H . W r e n .

S te r ic  t r a n s fo rm a tio n  of a lk o x id e s . W . H üciiel  
and  H . N a a b  (Ber., 1931, 64, [B], 2 1 37-2141).—«'«- 
D ccahydro - a - naph tho l becomes isomerised when 
heated  in  th e  form  of its  N a derivative in  xylene to  
ZroHS-decahydro-a-naphthol, m. p . 63°, th e  change 
corresponding w ith  th e  racém isation of N a amyloxide 
by  heat. The second Zra?iS-decahydro-a-naphthol, 
m . p. 49°, is sim ilarly isom erised to  tho compound, 
m. p. 63°, whereas th e  la tte r  rem ains unchanged. 
Isom érisation  a t  the  po in t of junction  of the  rings 
does no t occur when th e  alcoholic OH is in  the  im
position to  the  C atom  9. The N a  derivatives of. 
th e  ci's-decahydro-p-naphthols, m . p. 105° and  17°, 
respectively, yield à  m ix ture  containing abou t 80% 
of the  N a  derivative of cZs-decaliydro-p-naphthol, 
m . p. 105°, and  abou t 20%  of th a t  of th e  substance 
m . p. 17° ; t rans - deca hydro - (3-naph tliol is n o t p ro 
duced. In  the  trans-(3-series th e  N a compounds of 
th e  isom eric decahydro-p-naphthols, m . p . 75° and 
53°, respectively, yield alm ost exclusively th a t  of the  
naphthol, m . p. 75° ; cZs-decahydro-p-naphthol is 
n o t produced. In  th e  a-series, th e  transform ation 
is invariab ly  accom panied by th e  form ation  of trans- 
a-ketodecahydronaphthalene in  am ount which varies, 
since th e  ketone is fu rth e r converted in to  acids and 
auto-condensation products. In  th e  (¡-series the 
secondary changes occur so m uch more rapidly  th a t 
th e  form ation  of ketone cannot be estab lished ; p re
added  ketone is destroyed in  less tim e th an  is necessary 
for th e  isom érisation. H . W r e n .

P h e n o ls  of co a l t a r .  O. K r u b e r  and  A. S chmitt 
(Ber.,1 9 3 1 ,64, [B], 2270—2277).—The initial m aterial
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is the  residue from  the  teohnical d istillation  of crude 
cresols. Isolation  of p-ethylphcnol is effected by 
sulphonation a t  100° of the  fraction of b. p. 215—218°, 
removal of xylenol, hydrolysis of the  sulphonio acid, 
and trea tm en t of the  phenols w ith N aO H  and 
CH2CbC02H . The N a p-ethylphenoxyaoetate is cryst. 
from  H 20  and  decomposed w ith aq. N aO H  a t 275°/ 
120 a tm . m -Ethylphenol is isolated a fte r fractional 
trea tm en t w ith aq. N aO H  of the  product of b. p. 
215—218°, through wi-ethylphenoxyacetic acid, m. p.
70—77°. Technical isolation of w-ethylphenol is 
effected through the  corresponding K  sulphonatc. 
p-E thylphenol is obtained by sulphonation a t  103°, 
fission of the  sulphonates w ith  superheated steam , 
and  collection of the  product volatile a t  110— 130°, 
followed by  re-sulphonation and purification of the  
N a sa lt of th e  sulphonic acid.

The residue, b. p. 227—230°, from  the  xylenol 
distillation contains 1 : 3 : 5 -  and 1 : 2 :  4-xylenol, iso- 
i/i-cuinenol [ 2 : 3 :  5-trim ethylphenol] an d  3-methyl-5- 
ethylphcnol. iso-q,-Cumcnol, m. p. 95—96°, b. p. 
233°/760 mm., gives a dibromo-compound, m. p . 152°, 
benzoate, m. p. 50°, phenylurethane, m. p. 174°, phen- 
oxyacetate, C ^H jiO g, m. p. 128°, and M e ether, 
b. p. 214—216°/755 m m . 3-iJ/ethyl-5-ethylphenol has 
m. p. 55°, b. p. 232-5—234-5°/760 mm. (benzoate, m. p. 
40°; phenylurethane, m. p . 152°; phenoxyacetate, 
m. p. 95°). The Me ether, b. p. 210°/762 mm., is 
oxidised by  K M n0 4 to  5-metJioxyisophthalic acid 
( + H 20 ), m. p . 270°, obtained also from 5-methoxy-m- 
xylene. 2 : 3 : 5 : 6-Tctram ethylphenol accompanies 
indole in  th e  fractions of b. p. above 240°. H . W r e n .

R e p la c e m e n t of b ro m in e  in  b ro m o p h e n o ls  b y  
th e  n i t ro -g ro u p . I .  2 : 4 :  6 -T r ib ro m o -3 -n itro -  
a n d  -3 -c h lo ro -p h e n o l. S o m e  c a se s  of g ro u p  
m ig ra t io n . H . H . H o d g so n  and  E. W . S m ith  
(J.C.S,, 1931, 2268—2272; cf. th is  vol., 958).— 
m-Nitrophenol by  an  im proved process gives 3 : 4-, 
and 2 ; 5-dinitrophenol, converted by B r respectively 
into 2 : 4-dibromo-3 : 6-dinitrophenol, m. p. 137°, and
2 : G-dibromo-3 : 4 -dinitrophenol, m. p. 142°, the 
la tte r being also obtained by the action of HNOs on 
2 : 4 :  6-tribrom o-3-nitrophenol. Action of H N 0 3 on
3-ehloro-2 : 4 : 6-tribromophenol, or of Br on 3- or 
on 5-chloro-2-nitrophenol, gives Z-cliloro-4 : 6-dibromo-
2-nitrophcnol, m . p. 90°, converted by reduction and 
diazotisation in to  (a) 2 : 3-dichloro-4 : 6-dibromophenol 
(A., 1930, 1033), and (b) in to  3-chloro-4 : 6-dibromo-
2-iodophenol, m. p. 105°, both also obtained by reduc
tion, diazotisation, and brom ination of 3-chloro-2- 
nitroplicnol. Sim ilarly 5-chloro-2-nitrophenol yields
3 : G-dichloro-2 : 4-dibromo-, m. p. 98°, and  3-cldoro- 
2 : 4-dibromo-G-iodophenol, m. p. 93°. 3-Chloro-2 : 6- 
dibromo-4-nitrophenol, when reduced to  3-chloro-2 : 6- 
dibromo-4-aminophenol, m. p . 168°, and diazotised 
gives 3-chloro-2 : 6 - di bromo-4 - iodophen ol, m. p. 102°, 
also obtained by reduction, diazotisation, and  brom in
ation of 3-cliloro-4-nitrophenol. A. A. Levi.

A n tip y re tic  a c tio n  of p -a c e ta m id o p h e n y l-  
u re th a n e s . R . E . B. Cox, C. R . E c k le r , and 
R. L. Sh r in e r  (J. Arncr. Chem. Soc., 1931, 53, 3498— 
3501).—Tho following alkyl p-acetam idophenylcarb- 
amates are prepared from  the p -N 0 2 derivatives (this 
vol., 709) by  catalytio  reduction (Adams) in AcOH

and  subsequent ace ty la tio n : Me, m. p. 193°; Et, 
m . p. 198°; Pr, m. p. 175°; Pr», m. p. 164°; Bu, 
in . p. 170-5°; Buß, m. p. 165°; sec.-Bu, m. p. 177°; 
soc .-amyl, m. p. 165°; n-hexyl, m . p . 158°; n -heptyl, 
m. p. 162°, and  sec .-octyl, m. p. 197-5°. None of 
these esters has an  an tipyretic  action as g rea t as th a t  
of N H PhA c or am inopyrin, and  none of them  possesses 
hypnotic activ ity . H . B u r t o n .

In te ra c tio n  of n i tro a m in o p h e n o ls  w ith  s u l 
p h o n y l c h lo r id e s . F . B ell  (J.C.S., 1931, 2343— 
2353; cf. this vol., 629).—Picram ic acid w ith  p- 
toluenesulphonyl chloride (1 mol.) in  pyridine gives 
tho  pyridine  sa lt of 2 : 4-dinitro-6-j3-toluenesulphon- 
amidophenol, m. p. 203° (Ac derivative, m . p. 190°), 
both  hydrolysed to  2 : 4-dinilro-G-p-toluenesulphon- 
amidophenol, m. p. 191° (Ac acetate, m. p . 174°), also 
obtained by n itra tion  of 2 -p-toluonesuiphonamido- 
phenol. Picram ic acid in  pyridine w ith  p-toluene- 
sulphonyl chloride (2 mol.) gives anhydro-2 : 4-dinitro- 
G-p-loluenesulphonamidophenylpyridinium hydroxide, 
m. p . 249° (decomp.), purified by  decomp, of the  
chloride, m. p. 174°, or nitrate, m. p. 161° (decomp.), 
w ith  boiling NaOAc. 2-p-Toluenesulphonamidophenyl 
p-toluenesulphonate by m ononitration gives th e  5 - 
?u'iro-derivative (I), m. p. 159°, hydrolysed to  5-nitro-
2-aminophenol, or its p-toluenesulphonate, m. p. 188° 
(Ac derivative, m. p. 189°, also obtained in  sm all 
yield by n itra tion  of 2 -acetam idophenyl p-toluene- 
sulphonate, and  hydrolysed by acid to  th e  nitro- 
am inophenyl p-toluenesulphonate, or by alkali to  the  
nitroam inophenol). The nitroam inophenol is recon
verted  in to  a m ixture of the  p-toluenesulphonate and
(I) by p-toluenesulphonyl chloride in  pyridine.
2-p-Toluenesulphonamidophenyl p-toluenesulphonato 
by  m ore intense n itra tion  gives the  3 : o-dinilro-deriv- 
ative, m. p. 188°, hydrolysed to  3 : 5-dinitro-2-amino- 
phenol, xn. ; p. 218° [p-toluenesulphonate (11), m. p. 
186°; A c p-toluenesulphonate (III), m. p. 205°; Ac 
acetate, m. p. ISO0]. The Ac acetate  gives 3 : 5-di- 
nitro-2-acelamidophenol, m. p. 171°, converted by 
p-toluenesulphonyl chloride in to  (III) , or by  ß-naphth- 
oyl chloride in to  3 : 5-dinitro-2-ft-naphthamidophenyl 
$-naphlhoate, m. p. 185°, hydrolysed to  3 : 5-dinilro-
2-fi-naphthamidopkenol, m. p. 200°. 3-Nitro-2-amino- 
phenol gives a  p-toluencsulphonale (IV), m. p. 136° 
[Ac derivative (V), m. p. 134°]. 3-Nitro-2-acetamido- 
phenol gives (a) a  p-toluenesulphonate, hydrolysed to
(IV), and  fu rther aeely lated  to  (V), and  (b) a  ß- 
naphthoate, m. p. 177°, which w ith  w arm  N aO H  gives
3-nitro-2-$-naphthamidophcnol, m. p . 140°. 4-Nitro-
2-aminophenol gives a  p -toluemsulphonyl p-loluene- 
sulphonaie, m. p . 132°, n itra ted  to  3(1) : 4-dinilro- 
2 - p  - loluenesulphonamidophenyl p  - toluenesvlphonale, 
m. p. 154° (pyridine sa lt, m. p. 124°, hydrolysed to  
the dinilro-2-aminophcnol, which gives a  mono-p- 
toluenesulphonyl derivative, m. p . 165°). 5-Nitro-2- 
acetam idophenol gives a $-naphthoyl $-naphthoale, 
m. p. 213°, hydrolysed to  a  m ix ture of the  original, 
and  ö-nilro-2-ß-naphlhamidophcnol, m. p. 282° (VI).
5-Nitro-2-acotamidophenol w ith  ß-naphthoyl chloride 
gives a  little  (VI), and  a {i-naphthoatc, m. p. 167°, 
which is converted into (VI) by trea tm en t w ith warm 
N aO H . 2 - p  - Toluenesulphonam idophenyl acetate  
gives a m ixture of (a) the  5-wiZro-derivaiive, m. p.
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178c, hydrolysed to  o-nitro-2-aminophenol, or to  
[)-nHro-2-p-loluenesulphonamidophenol, in. p. 188° (¡3- 
naphthoate, m. p. 188°, hydrolysed to  the  p-toluene- 
sulphonyl derivative), which gives (I) w ith  p-toluene- 
sulphonyl chloride; and (b) the  3-niZro-derivative, 
in. p. 122°, hydrolysed to  3-nitro-2-aminophenol.
3-p-Toluenesulphonamidophenyl p-toluenesulphonate 
is n itra ted  to the 4 : 6-diniZro-derivative, m. p. 15S°, 
hydrolysed to  4 : 6-dinitro-3-aminophenol, m. p. 227°, 
and converted by pyridine and subsequent trea tm en t 
of the  HCI solution of the  product w ith  boiling NaOAc 
into anhydro - 4 : 6 -  dinitro-3 - p  - toluenesulphonamido - 
jdienylpyridinium hydroxide, m. p. 263°, also obtained 
as follows. m-Chloroaniline and p-toluenesulphonyl 
chloride give p-toluenesidphon-3-chloroanilide, m. p. 
135°, n itra ted  to  a m ixture of l-chloroA-nilro-5-p- 
loluenesidphonamidobenzene, m. p. 135° (hydrolysed 
to  5-chloro-2-nitroaniline, m. p. 124°), and 1 -chloro- 
2 ■A-dinilro-o-p-toluenesulphonamidobenzene, m. p. 158°, 
hydrolysed to  5-chloro-2 : 4-dinitroaniline, m. p. 174°, 
and converted by pyridine and  boiling NaOAc in to  
the above anhydro-com pound. Lass energetic n itr 
ation  of 3-p-toluenesulphonam idophenyl p-toluenesul- 
phonate gives the 4-mZro-derivative, m. p. 114°, 
hydrolysed to  4-nitro-3-aminophenol. 4-Benzylidene- 
am inophenol on n itra tion  gives a sm all yield of 2 :4 - 
dinitro-4-aminophenol, which gives w ith p-toluene-. 
sulphonyl chloride in pyridine, and  trea tm en t of the  
product w ith  HCI, 2 : G-dinitro-i-p-toluenesidphou- 
amidophenylpyridinium chloride, m. p. 205°, converted 
by hot NaOAc into anhydro-'2 : o-dinitroA-p-toluene- 
sidphonamidophenylpiyridinium hydroxide, m. p. 243°.

A. A. L e v i .
S e p a ra tio n  of c re so ls  : p ro p e r t ie s  of p u re

m -c re s o l.  G. D a r z e n s  (Compt. rend., 1931, 192, 
1657— 1659).—Separation of m ixtures of m- and 
p-cresol is effected by trea tm en t of the m ixture in an 
org. solvent w ith anhydrous NaOAc witli vigorous 
stirring, when only th e  m-cresol forms a  compound. 
The complex 2m-Cr>H 4Me-OH,5NaOAc is collected 
and  decomposed by H 20 , and  the  m-cresol recovered. 
p-Cresol is separated from  the filtrate by trea tm en t 
w ith powdered oxalic acid. F u rth e r purification of 
m-oresol is effected by  fractional crystallisation of the 
benzoate, followed by hydrolysis. P ure  m-cresol has 
m. p. 11-8°, b. p. 200°/752 mm., 98°/17 mm. (benzo
ate , m. p. 56°; acetate, m . p. 12°); Raschig n itra tion  
index 184%. G. D isc o m be .

A d d itio n  of p h e n o ls  to  th e  e th y len ic  lin k in g .
I I .  A c tio n  of p h e n o ls  o n  a lly l a lco h o l, a lly l 
a c e ta te , v in y l a c e ta te , a n d  a lly l e th e r s .  J .  B.
N ie d e r l , R. A. S m ith , and M. E . McGr e a l  (J. Amer. 
Chem. Soc., 1931, 53, 3390—3396).—m-Cresol and 
allyl alcohol in presence of conc. H 2S 0 4 (cf. th is vol., 
346) give 4-i‘sopropenyl-m-eresol, also formed sim i
larly from allyl acetate, E t  allyl ether, and diallyl 
ether, and when m-tolyl isopropenyl ether, b. p. 1S8— 
189° (from K  m-tolyloxide and  ¡sopropenyl bromide), is 
trea ted  w ith H 2S 0 4 in AcOH. o-isoPropenylphenol 
is obtained sim ilarly using PhO H  and the above allyl 
compounds, w hilst PhO H  and vinyl acetate  give 
o-vinylphenol. The reactions can be explained by the 
mechanism previously suggested (loc. cit.).

H . B u r t o n .

A lk y l a n d  a ry ls u lp h o n y l d e r iv a tiv e s  of o- 
a m in o p h e n o ls . L. C. R a if o r d  and  0 . G rosz (J. 
Amer. Chem. Soc., 1931, 53, 3420—3426).—3-Bromo- 
o-amino-p-cresol yields the  same N -carbethoxy-0 - 
benzoyl derivative, m. p. 142°, no m a tte r in which 
order the  groups are introduced. D iacylation gives 
isomeric derivatives when 1 of the  acyl groups is S 0 2R 
and  the  o ther contains CO or G 02R, depending on the 
order of introduction. No rearrangem ents occur 
during hydrolysis of these isomerides. I t  is considered 
th a t  the  repulsion energy of atom ic kernels (Latimer, 
A., 1930, 9) cannot be the  sole factor in the migration 
of acyl groups between N  and O in o-aminophenols.

The following derivatives of 3 - bromo - 5 - ami no -p - 
cresol are described : N-benzenesulphonyl, m. p. 157°; 
N- 3 - naph tha 1 e.nesulphon y l, m. p. 174-5°; N  -carb- 
ethoxy-, m. p. 83°; N -carbomethoxy-, m. p. 112— 112-5°; 
O N - B z 2 , m. p. 166°; ON-dibenzemsulphonyl, in. p. 
230°; N-Bz-O-benzenesulphonyl, m. p. 114°; O-Bz-N- 
benzenesulphonyl, m. p. 172°; N-Ac-O-benzenesul- 
phonyl, in. p. 116— 116-5°; O-Ac-N-benzenesulphonyl, 
m. p. 156— 157°; N-carbethoxy-Q-benzenesulphonyl, 
m. p. 115— 115-5°; O-carbethoxy-N-benzenesulphonyl, 
m. p. 144— 145°; ON-di-fi-naphthalencsidphonyl, m. p.
141— 142°; N-benzenesulphonyl-O-^-naphthalenesul-
phonyl, m. p. 123°; O-benzenesulphonyl-N-fi-naphth- 
alenesulphonyl, in. p. 126°; N-carbomethoxy-0-2- 
chhro-G-nitrobenzenesulphonyl, m. p. 151°: ON-di-2- 
chloro-5-nitrobenzenesidphonyl, m. p. 221°; ON-di- 
bntanesulphonyl, m. p. 78-5°; ON-di-2-nitro-p-toluene- 
sidphonyl, m. p. 175— 176°; ON-di-p-bromobenzene- 
sulphonyl, m. p. 130— 131°, and  ON-di-3 : 4-dichloro- 
benzenesulphonyl, m. p. 114°. E t  o-hydroxyphenyl- 
carbam ate gives a  benzenesulphonyl derivative, m. p.
78-5—79°, w hilst o-benzenesulphonamidophenol and 
ClC02E t afford an  oily product. H . B u r t o n .

S te re o c h e m ic a l s tu d ie s  o n  h y d ro n a p h th a le n e  
a n d  d e r iv a tiv e s . I .  C a ta ly tic  re d u c tio n  of S- 
n a p h th o l  u n d e r  h ig h  te m p e r a tu r e  a n d  p re s s u re .
I I .  C a ta ly tic  o x id a tio n - re d u c tio n  of h y d ro n a p h th 
a le n e s  a n d  s e s q u i te rp e n e s . S. K im u r a  (Mem. 
Coll. Sci. K yoto , 1931, A, 14, 173— 193; cf. A., 1928, 
285). I. (¡-Naphthol is reduced by H , in presence of 
Ni a t  130— 150°/63 atm . to  ac- (I) (59-3%) and ar- 
tetrahydro-fl-naphthol (II) (40-7%); the  am ount of
(II) is thus increased a t  high pressure (cf. A., 1923, 
i, 105). A t 160°/73 a tm ., th e  products are (I) (47-2%),
(II) (51-6%), and (¡-decalol (III) (1-2%), w hilst a t 
190°/57 atm ., (I) (41-5%), (II) (43-2%), (III) (8-4%), 
and  hydronaphthalenes (6-9%), are formed. Reduc
tion  of (II) a t lS0°/58 atm . gives a m ixture of liquid 
(A) (containing 85%  of cis and  15% of trans) and cis- 
cis-, m. p. 105°, -decahydro-p-naphthols, whilst (I) is 
reduced more difficultly a t  200—270°/65 atm . to  hydro
naphthalenes (37%) and liquid decahydro-p-naphthol 
(consisting of 24-2% of cis and  75-8% of trans). The 
results suggest th a t  th e  unsubstitu ted  ring in (i- 
naphthol is the  more activated  under high pressure 
and tem p. W hen A is kep t in presence of H 2 and Ni 
a t  240— 260°/100 atm . a  m ix ture of cis-lrans- and 
?w«.s-tra«.s-decahydro-p-naphthols is obtained together 
w ith a little  decahydronaphthalene ( c i s t rans ) .

II . W hen 1 : 2-dihydronaphthalene is passed over 
palladised asbestos a t 250— 300° in C 02, C10H 8 and
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1 : 2 : 3 :  4 -tetrahydronaphthalene (IV) are produced. 
Similarly cis -1  : 2 : 3 : 4 : 5 : 8 : 9 : 10 - octahydro- 
naphthalene a t  200—220° affords (IV) and trans- 
decahydronaphthalene (formed by rearrangem ent of 
the cw-form a t  high tem p.). These results indicate 
th a t a hydronaphthalene containing one double linking 
in each ring will yield Ci0H 8 and (IV), w hilst (IV) and 
decahydronaphthalene will he the  products when both 
double linkings are  in one ring. The form ation of 
cadalene and  decahydrocadalene from th e  sesquiter
pene from Japanese cedar oil, and  the  conversion of 
octa- into a m ix ture  of te tra - and deca-hydrocadalenes 
support the  structures previously assigned (J. Chem. 
Soc. Japan , 1930, 51, 518) to th e  sesquiterpene and 
the octahydrocadalene. H . B u r to n .

H y d r o x y -  a n d  a m in o - t h io p h e n o ls . R . P o l l a k ,  
E. R ie s z , and J . R iesz  (Monatsh., 1931, 58, 129—
136).— Chloroacetyl-p-thiocresol [prepared from p- 
thiocresol, aq. N a2C03, and CH2Cl-COCl (I)], when 
heated w ith cone. aq. N H 3 a t  50—55°, gives glycyl- 
p -thiocresol, m. p. 117°, and, when heated w ith  chlor- 
anil on the w ater-hath , gives tetra-p-tolylthiolbenzo- 
quinone, ra. p. 203°. 3 : 5-Dimercapto-o-cresol, when 

M r O boiled w ith  (I), gives 5-
t-, methyl-2-keto-7-{chloroacetyl-

fo 5 Y  sQH2 mercaplo)benzthioxin (II),
CH2ChCO*SlJ 8 Js , 3GO m. p. 195°, and w ith chlor-

, , ,  , n /  \ /  anil yields 3-chloro-9-mer-
caplo - 2 : 5 - diketo - 4 - (3' - 

methyl - 4 ' - hydroxy - 5' - mercaptophenyl) - 7 - methyl - 
phenoxthin (III), decomp, above 250°. o-Aminophenol 
and (I) give, when boiled, o-chloroacetamidophcnylchloro- 
acetate, m. p. 120°. 2 : 4-Dinitrothiophenol (prepared

by reduction of the 
disulphide w ith dex
trose and NaOH) is 
reduced by Zri dust 
and HC1 in warm 
AcOH to the d i
a m in o -c o m p o u n d , 

which, when trea ted  w ith chloranil in AcOH, yields 
a substance, C42H 170 8N GS3C16, giving a light yellow 
va t and dyeing wool grey. Zinc p-toluidine-2 : 5- 
dim ercaptide w ith chloranil in E tO H  gives a  substance, 
C45H 270 8N ,SG, reddish-violet. Of the  tw o last-m en
tioned products th e  former is considered to  consist 
of thiazine and  quinone rings joined by  N H  groups, 
whilst in the  la tte r  the  rings are joined by S and the 
CO groups are replaced by  OH. R . S. Ca h n .

B a c te r ic id a l  p ro p e r t ie s  of m o n o e th e rs  of d i-  
b y d ric  p h e n o ls . I . M o n o e th e rs  of re so rc in o l.
E. K la r m a n n , L. W. G a ty a s , and V. A. S h t e r n o v  
(J. Amer. Chem. Soc., 1931, 53, 3397— 3407).—The 
following resorcinol mono-alkyl and -aralkyl ethers 
are prepared from resorcinol and  the  appropriate 
bromide in presence of either xylene or alcoholic KOH 
(the figures in  parentheses are the  PhOH-coeff. deter
mined by R eddish’s m ethod w ith B. typhosus and 
Staph, aureus, respectively): Me (1-3, 1 -2 ); E t  (3-6,
3-0); P r  (6-9, 5-4); Bu, b. p. 130°/5 mm. (20, 18); 
n-amyl, b. p. 140°/5 mm. (38, 36); sec .-amyl, b. p. 
138°/5 mm. (26, 31); n -hexyl, b. p. 145°/5 mm. (46, 
125); cyclohexyl, b. p. 160°/6 mm. (18, 20): n -heptyl, 
b. p. 160°/5 m m . (21, 330); n -octyl, b. p. 170°/5 mm.

(2-3, 580); n -nonyl, b. p. 171°/4-5 mm. (3-4, 650); 
benzyl, b. p. 200°/5 mm., m. p. 69-2° (21, 16); p- 
chlorobcnzyl, b. p. 235°/13 m m ., m. p. 76° (61, 38); 
fi-phenylethyl, b. p. 202°/6 m m ., m. p. 44° (35, 39) ; 
y-phenylpropyl, b. p. 202°/5-5 m m . (34, 89). Resorcinol 
Ph ether, b. p. 150°/4-5 mm. (40, 37), is obtained by 
diazotisation of m-aminodiphenyl ether. The activ ity  
of the «-alkyl ethers tow ards B. typhosus reaches a 
max. a t  C6 and then  decreases, b u t w ith S. aureus i t  
increases with length of the  C chain. The sec.- have 
smaller activities th an  the  n-alkyl compounds (which 
are sim ilar to  nuclear substitu ted  resorcinols).

II. B u r t o n .
P re p a ra t io n  a n d  b a c te r io lo g ic a l s tu d y  of s y m .  

o rg a n ic  su lp h id e s . F . D u n n i n g , B. D u n n i n g , 
jun ., and  W. E. D r a k e  (J. Amer. Chem. Soc., 1931, 
53, 3466—3469).—Sulphides of the type  of 4 : 4'-di- 
hydroxydiphenyl sulphide are prepared (the m. p. are 
given in parentheses) from the following phenols and 
SC12 in  CCl,j or E taO ; resorcinol (165— 167°); ra-cresol 
(142-5°); p-chlorophcnol (173°); p-bromophenol 
(180°), and  thym ol (152-5— 153-5°). The sulphides 
(except th a t  from resorcinol) are approx. 10 tim es as 
toxic towards S. aureus as the  phenols from which they  
are derived. o-Substituted phenols and  m- and  p-  
substitu ted  phenols containing a »»-orienting sub
stitu en t would no t react w ith SC12. H . B u r t o n .

L ig n in . IV . R e a c tio n  of p h e n o lic  d e r iv a tiv e s  
w ith  a c e tic  a n h y d r id e -a c e tic  a c id - s u lp h u r ic  ac id .
H . F r ie s e  (Ber., 1931, 64, [£], 2109—2112).—Mono- 
and di-hydric phenols and th e ir ethers, like P liO Et, 
are quan tita tive ly  converted by A c0H -A c20 - H 2S 0 4 
in to  the  corresponding sulphonic acids. Sulphoacetic 
acid is produced when more H 2S 0 4 is presen t th a n  is 
necessary for 1 mol. of substance. Phloroglucinol 
yields triacety ltriketohexam ethylene, m. p. 156°. 
The presence of a CHO group alters the  na tu re  of the 
reaction. Piperonal affords a  bluish-violet condens
ation  product, free from  S, divisible into different 
fractions. Vanillin gives a  brownish-red compound, 
insol. in  H 20  and  containing n o t more th a n  traces of 
S. Cinnamaldéhyde yields p a rtly  a  resin free from S 
and  p a rtly  sulphonic acids of undeterm ined structure. 
Furfuraldéhyde or its diacetatc affords black, brittle  
products. ' H . W r e n .

C o m p o sitio n  of s i to s te ro l .  H. S a n d q v is t  and
E. B en g t sso n  (Ber., 1931, 64, [2?J, 2167— 2171).—  
Q uantitative hydrolysis of the  acetates of sitosterol and 
dihydrositosterol from Swedish “ tallol ” leads to  the 
formulæ C29H 49-OAc and C29H 51-OAc and hence to  
the  formulæ C29H 49-QH and" C29H 51-OH for the  non- 
acety lated  products, in contrast to  the generally 
accepted compositions, C27H 45*OH and C27H 47-OH. 
Experim ents with cholesteryl acetate  establish the 
validity  of the m ethod provided th a t  the requisite 
tim e is allowed for complete acétylation and hydrolysis. 
Since the  C27 form ula for sitosterol appears to  be 
based on analyses and  determ inations of mol. w t. and 
also on analogy to  cholesterol, a sterol from soya bean, 
rich in y-sitosterol and  free from stigm asteroi, and  a 
technical sterol have been similarly examined. Only 
the  dihydrositosterol (and cholesterol) appear 
absolutely uniform ; of the  others, only the 
y-sitosterol from soya bean can have a form ula
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simpler th an  C29 h u t scarcely as low as C27. N atu ra l 
dihydrositosterol and  sitosterol have the  formula) 
C29H 520  and  C29H 50O, respectively. H . W r e n .

S te re o c h e m ic a l s t r u c tu r e .  I I I .  G ly co ls  d e 
r iv e d  f ro m  d (—)-m an d e lic  ac id . R . R o g e r  and 
W . B. McK a y  (J.C.S., 1931, 2229—2238; cf. th is vol., 
487).-—a(+)-Tolylhydrobenzoins differ little  in  sp. 
ro ta tion  from (+)tripheny le thy lene  glycol. Various 
criteria indicate th a t  th e  substances arc sim ilar in  
stereochemical structure, although th e  tolylhydro- 
benzoins contain a new asym m etric C atom , which is 
therefore considered to  have a  weak ro ta to ry  power. 
r-Benzoin w ith  Mg o-tolyl bromide gives a-r-o-, m. p. 
154— 155°, and  w ith Mg wi-tolyl bromide, a-r-rn-tolyl- 
hydrobenzoin, m. p. 135— 137°. d (—)-Benzoin w ith th e  
appropriate Grignard reagent gives a -d (~ )-o -, m. p. 
113— 115° (and r-benzoin), a-d(-}-)-m-, m. p. 106-— 
108°, and  a-d(-\-\-Tp-tolylhydrobcnzoin, m . p . 120— 
121°. E t  r-m andelate sim ilarly gives a-phcnyl- 
$$-di-m-tolylethijlenc glycol, m. p . 132— 134°, w hilst 
E t  d(—)-mandelato gives d(-sr )-%-pheyiyl-^-di--p-lolyl- 
ethylene glycol, m. p. 149— 150°. A. A. L e v i.

C o n d e n sa tio n  of o lefin ic  a c id s  a n d  b en zen e  
r in g s .  E . Eo u r n e a u  and P . M. B a r a n g b r  (Bull. 
Soc. chim., 1931 [iv], 49, 1101— 1172).—W ith the 
object of obtaining esters of therapeutic  value in  
treating  leprosy, undecenoic and  hydnocarpic acid 
have been condensed w ith  CGH G and  some of its 
derivatives in  presence of A1CI3. None of the 
substances prepared had  any  therapeutic value. The 
esters of olefinic acids afford higher yields th a n  the 
free acids and the  yields increase w ith th e  distance 
between th e  double linking and  th e  C 02H  group. 
D erivatives of CBH 6 containing p-directing substi
tu en ts give b e tte r yields th an  CGH G itself. The follow
ing are described: co-phenylundecoic acid, b. p. 
225°/16 mm. {amide, m. pi.'57°; E t ester, b. p. 170— 
190°/14 mm.), depositing crystals, m. p. 19—20°, when 
k e p t a t  —10°, and  o-\-phenylundccoic acid, b. p. 
198°/15 mm. [amide, m . p . 79°; Et ester, b. p. 190— 
207°/14 m m .); the  esters are obtained in 50%  yield ; 
ethyl co-phenylnndecoate is also obtained from 
ethyl to - brom oundecoate; p  - mcthoxyphenylunde - 
cenoic a c id ,b. p. 220°/0-9 mm. {Et ester, yield 85% 
from anisole, b. p. 193°/l-7 m m.), converted by 
H I  {d 1-7) and AcOH in to  p -hydroxyphenylundecoic 
acid, b. p. 220°/l-5 m m ., a  weak d isin fec tan t; phenyl- 
dihydrohydnocarpic acid, in. p . 43—44° {Et ester, b. p. 
195°/l-5 m m .); p -methoxyphenyldihydrohydnocarpic 
acid, b. p. 220°/'l-5 mm. {Et ester, yield S0% from  
PhO E t, b. p. 220°/l-7 mm.).

The following dicarboxylic acids are obtained 
sim ila rly : p-mcthoxyplienylbutylmalonic acid, m. p.
144-5° (Et ester, b. p. 209°/20 mm., yield 30%  from  
E t  allylm alonate), converted a t  160— 170° into 
p-methoxyphenylvdleric acid, m. p. 65°; phenylene- 
diundecoic acid (El,, ester, b. p. 245°/2 m m .); Et 
4 - carboxymcthylphcMyhmdecoale, b. p . 220—230°/ 
2 mm. (yield 18% from  phenylacetic acid and e thy l 
undecenoate in  CS2), th e  Th sa lt of which on d istill
ation  a t  300— 500°/45 mm. affords th e  ketones,
CsH i< O R '2̂ C O  and CGH 4< ^ 2 f> C O  (semi-
carbazones, m. p. 226° and 205°, respectively). Stoll,

by distillation of the  Ce salt a t  10 ram., has obtained 
a  ketone, C15H 2G0 , b. p. 180— 195°/9 mm. (scmi- 
carbazone, m. p. 199—201°). E t  undecenoate and 
P-phenylpropionic acid in  CS2 in presence of A1C13 
similarity afford E t p-^-carboxyethylphcnylundecoale,
b. p. 270°/3 mm. Undecenyl acetate  and  CH 2Ph-CN 
in presence of A1C13 yield d-cyanomethylphenyl- 
undecyl acetate, m. p. 72°; 4 -cyanomethylphenyl- 
undecoic acid, m. p. 123— 124°, is sim ilarly obtained 
from undecenoic acid. A ttem pts to  hydrolyse the 
above nitriles failed. X -R ay  exam ination indicates 
th a t  the  mols. of th e  la s t acid are oriented parallel 
to  one ano ther in  reticu lar planes 10-82 A . ap art, and 
th e  mode of packing accounts for its  resistance to 
hydrolysis and  cyclisation. R . B r ig h tm a n .

O x id a tio n  of o rg a n ic  c o m p o u n d s  w ith  p e r 
ace tic  a n d  p e rb e n z o ic  a c id s . B. A. A rbtjsov (J. 
pr. Chem., 1931, [ii], 131, 357—372).—The view of 
Boeseken and  Schneider (this vol., 207) th a t  the 
mechanisms of oxidation of org. compounds by  A c0 2H  
and  B z0 2H  are essentially different is criticised, and 
i t  is suggested th a t  the  divergent results obtained 
are a consequence of the  conditions of reaction. The 
cause of the  form ation of P h I 0 2 from  P h i  and  B z 0 2H, 
and  of PhI(O A c)2 from  P h i and A c0 2H , lies in  the 
readier aoylation of PliIO  b y  A cO H ; alteration  of 
th e  reaction conditions, e.g., by use of 90%  A c02H 
in conc. E t20  solution, or in  absence of a solvent, or 
in  dil. aq. solution in  presence of N aH C 03, gives rise 
to  P h I 0 2 w ith A c02H  also. On th e  o ther hand, oxid
ation  of P h i  w ith B z0 2H  in E t20  sa tu ra ted  w ith  BzOH 
gives iodosobenzene dibenzoate, m. p. 159— 160°, which 
is also form ed by  action of BzOH on PhI(O A c)2 in 
E t20 . (CH2Ph)2S gives the  sulphoxide w ith 1 mol., 
and  the  sulphone w ith  tw o mols. of A c0 2H, thus 
behaving exactly  as w ith  BzO ,H . P h 2Se, however, 
resembles P h i  and  gives diphenyl selenoxide mono
acetate, P h 2Se(OH)-OAc, m . p. 82— 83°, w ith excess 
of AcOaH  in m uch E taO, b u t w ith  90%  AcOaH  in 
conc. solution, or w ith  B z0 2H , P h 2S e0 2 is formed. 
O xidation of P P h 3 w ith  AcO„H in E t20  gives PO Ph3 
in  93-8% yield. “ H.~A. P igg o tt .

A lly lic  r e a r r a n g e m e n t  in  r e a c t io n  b e tw een  
c in n a m y l c h lo r id e  a n d  m a g n e s iu m . H . Gilm a n  
and  S; A. H a r r is  (J. Amer. Chem. Soc., 1931, 53, 
3541— 3546).—The Grignard reagent (A) from  cinn
am yl chloride roacts m ainly as Mg a-phenylallyl 
chloride, since trea tm en t w ith  C 02 gives a-phenyl- 
A^-butenoic acid, m .p . 23-—24° (anilide, m. p. 97—98°, 
obtained from  A  and  phenylcarbim ide). This acid 
is converted b y  w arm ing w ith acid or alkali into 
m ethylatropic acid (cf. A., 1927, S75), and  is reduced 
cataly tically  (Adams) to  a-plienylbutyric acid. 
M ethylatropic acid is also form ed by hydrolysis of 
the  product from  A  and  GlC02E t. The form ation of 
A  is presum ed to  involve transform ation  of cinnam yl 
in to  a-phenylallyl radicals. H . B u r t o n .

E r le n m e y e r  sy n th e s is  of a m in o -a c id s . J .  Lamb  
and  W. R o b s o n  (Biochem. J . ,  1931, 25, 1231— 1236). 
— Glacial AcOH is substitu ted  for A c20  in  th e  reduc
tion  stage of the  synthesis by H I and  red  P  introduced 
by  H aring ton  and  M cCartney (A., 1927, 961). A 
drastic  reduction  of the  am ount of I I I  leads to  the 
reduction of the  u n sa tu ra tcd  conipound w ithout the
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loss of Bz radical from the  N H 2 group ; the  oxazolono 
yields the  benzam ido-acid by this trea tm en t. If  H I  
is present in sufficient quan tity  th e  reduction is also 
accompanied by  the rem oval of th e  Bz group, w ith  
the consequent production of the  a-am ino-acid and 
also of o ther groups if the  reaction is prolonged. 
Oxazolone can also be m ade to  yield the  a-N H 2- 
acid in  th is  w ay. Good yields have beon obtained 
by th is m ethod in th e  prep, of th e  following com 
pounds: benzoylphenylalanine, phenylalanine, ty ros
ine, a-benzam ido-p-m ethoxycinnam ic acid, benzoyl- 
p-m ethoxyphenylalanine. S. S. Z il v a .

C o n v e rs io n  of e th y l i-a -ch lo ro fo rm o x y p h en y l- 
a c e ta te  in to  lc ev o ro ta to ry  a n d  d e x tro ro ta to ry  
e th y l p h e n y lc h lo ro a c e ta te . J .  K e n y o n , A. G. 
L ipsc o m b e , and H . P h il l ip s  (J.C.S., 1931, 2275— 
22S2; cf. th is vol., 480).—Pyridine is w ithout influence 
on the sign of ro ta tio n  of the product of interaction of 
E t Z-mandelate and PC15 or PC13. E t  1-mandelate 
in quinoline w ith  C0C12 in PhMe gives E t  1 -a-chloro- 
fornioxyplienylaceldte, (I), b. p. 72—7 4 ° /< 0 -l m m ., 
and a  little  1-a-carbethoxybenzyl carbonate, b. p. 195— 
20 0 °/< 0 -l m m ., the  corresponding cZZ-compound, b. p. 
182— 1S 4°/< 0T  m m ., being obtained by interaction 
of E t  <ZZ-mandelate and  (I). (I) corresponds in s truc
ture w ith the  interm ediate pyridine compound 
assumed in  th e  in teraction of SOCl2 and E t  Z-mandelate 
in pyridine (loc.cil.), and, w ith  th e  products obtained 
from it, has the expected sign of ro tation . E t 
Z-mandelate w ith AcCl, BzCl, or p-toluenesulphinyl 
chloride gives E t 1-a-aceloxy-, b. p. 147°/13 m m ., 
Et \-a-benzoyloxy-, b. p. 134— 135°/< 0T  m m ., and 
Et\-v.-loluenesulphinoxy-plienylacelale, b. p. 136— 139°/ 
<0-1 m m ., respectively. The same substances are 
obtained w ith some racem isation from the  interaction 
of (I) and  the  N a salts of the  corresponding acids, some 
unchanged ester and some di-p-tolyldisulphoxido 
being also obtained w ith  N a p -toluenesulphinate. 
The toluenesulphinoxy-com pound also arises from  the 
interaction of E t  Z-mandelate and E t  p-toluenesul- 
phinate. W ith  pyridine (I) gives E t  iZ-phenylchloro- 
acetate, whilst when heated alone i t  gives the Z-com- 
pound. E t  cZZ-phonylchloroacetate and  N a p-toluenc- 
sulphinate give dl-a-carbethoxybenzyl-p-tolylsulphone, 
m. p. 112— 113°, hydrolysed to  dZ-a-carboxybenzyl- 
p-tolylsulphone, m. p. 169— 170° (decomp.), both 
being converted into benzyl-p-totylsulphone. E t 
rZ-phenylcliloroacetate gives sim ilarly cZ+dZ-a-carb- 
ethoxybenzyl-p-tolylsulphone, m . p . l l  1— 112°, E t 
Z-mandelate gives a  urethane, b. p. 165— 166°/< 0-l 
mm. The corresponding cZZ-compound has m . p. 
97° (cf. A., 1899, i, 52). A. A. L e v i .

H y d ro g e n  su lp h ite  c o m p o u n d s  of n a p h th a le n e  
d e r iv a tiv e s . A b n o rm a l re a c tio n  b e tw e e n  so d iu m  
h y d ro g e n  s u lp h ite  a n d  2  : 3 -h y d ro x y n a p h th o ic  
acid  d e r iv a tiv e s . R . L antz  an d  G. Mengasso n  
(Compt. rend., 1931 ,1 9 2 , 1664— 1666, and  Bull. Soc. 
chim., 1931, [iv], 4 9 , 1172— 11S0).— 1-Nitroso-p- 
naphthol-3-carboxylic acid and N aH S 0 3 yield a com 
pound which on acidification yields 1 -nitroso-P- 
naphthol-4-sulphonic acid, elim inating the CO,H 
group. In  a sim ilar m anner, trea tm en t of 1 -bcnzeneazo- 
fl-naphthol-3-carboxylic acid w ith  N aH S 0 3 causes 
loss of the  carboxyl group. A  hydrogen sulphite

com pound of I-nitroso-p-naphthol 3-carboxylanilide 
could no t be obtained as described by  B attegay  and 
others (A., 1924, i, 722) by the  action of N aH S 0 3 on 
th e  N a compound in  aq. solution, b u t by working in 
E tO H  a product was obtained apparen tly  containing 
1 mol. of NO-dorivative and 1 mol. of S 0 2. On 
acidification this gives tho original NO-derfvative 
w ithout loss of the  CO 'N H Ph group.

G. D isc o m b e .
F o rm a tio n  a n d  t r a n s fo rm a tio n  of cyclic  a c id  

im id e s . W. H u c k e l  and H . Mu l l e r  (Ber., 1931, 
64, [jB], 1981— 1990).— C ontrary to  Sircar (A., 1927, 
756) the therm al decomp, of tho N H 4 salts of cis- and 
¿rans-hexahydrophthalie acid yields W illstatter’s cis- 
liexahydrophthalim ide, m. p. l -37°, prepared by  hydro
genation of phthalim ide or tetrahydrophthalim ido. 
Tho props, are unchanged by distillation. Hydrolysis 
w ith cold alkali hydroxide gives homogeneous cis- 
hexahydrophthalic acid, whereas the  Zrons-acid is 
form ed a t  100°. The action of Ac20  or AcCl on cis- 
or Zraiis-hexahydrophthalamic acid yields tho cis-imide 
and  a  substance C^HoQOgNo, m . p . 167°, possibly 
identical w ith Sircar’s compound, m . p. 164°, and a 
small am ount of a  dye. The compound of m . p . 167? 
decomposes when distilled in  a vac., is hydrolysed by 
cold and  ho t alkali hydroxide to  cis- and  Zrans-hexa- 
hydrophthalic acid, decolorises K M n04 and  Br, bu t 
docs no t absorb H 2. D issolution in  N a2C 0 3 and 
precip itation w ith acid affords th e  monobasic acid, 
^10^? 220 4N 2, m . p. 210—2 12 °, cautiously hydrolysed 
to  ccs-hoxahydrophthalic acid. Me cis-hexahydro- 
phtlialamate and Me txans-hexahydrophthdlamatc havo 
m. p. 77° and  93—94°, respectively. Cis-Hexahydro- 
phthalic anliydride is converted by  N H 2P h  in  C„H6 
into c\s,-hexahydrophthalanilic acid, m. p" 170—171°, 
transform ed by AcCl in to  the cis-anil, m . p. 134°. 
tx&ns-JIexahydrophthalanilic acid, m . p. 223—224°, 
and  the  corresponding tra n s -anil, m. p. 193— 194°, 
are described. P ro trac ted  heating  caused isomeris- 
a tion  of the trans- to  th e  cis-anil. H ydrolysis of the 
Zrans-anil yields the Zran^-anilie acid, whereas th e  cis- 
anil w ith  aq. B a(O H )2 a t 90° yields a m ixture of cis- 
and Zm?w-anilic acid, the  la tte r  being the  sole product 
w ith conc. aq. or alcoholic N aO H . mesoDimethyl- 
succinic anhydride an d  N H 3 in  E t20  give mesocZZ- 
mcthylsuccinainic acid, m . p. 165— 167°, converted 
by  AcCl into a product, m . p . 70— 100°, whereas the 
imide, obtained by hydrogenation of dimothylmale- 
imide has m . p. 66—72°. r-Dimethylsuccinamic acid, 
in. p. 148— 149°, and  r-dim othylsuccinim ide, m. p. 
105— 106°, are described. Cautious hydrolysis of 
the amic acids or imides gives dicarboxylic acids of 
the  corresponding configuration. The following vals. 
for the hydrolysis consts. a t  0° and 259 are reco rded : 
succinimide 39-4, 248: r-dim ethylsucciuim ide, 30, 
204; cZs-hexahydrophthalimide, 79-9, 322; dim ethyl- 
maleimide, 5216, 19,550; tetrahydrophthalim ide, 
16,300, (38,000). ‘ H . W r e n .

S y n th e s is  of th e  d -  a n d  1-3 : 4 -d ih y d ro x y -  
p h e n y la la n in e s . C. R . H a r in g t o n  (Biochem. J ., 
1931, 2 5 , 1028— 1031).— ¡3-3 : 4-Diaoetoxyphenyl-a- 
acetam idoacrylic acid, obtained by  condensation of 
protocatechualdehyde w ith acetylglycino in  presence 
of A c20  and NaOAc, is reduced by PdCl4and  H 2. The
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brucine salts of the resulting 3-3 : 4-diacetoxyphenyl- 
a-acetamidopropionic acid are then  obtained, the
1-isomeride by crystallisation from E tO H  and the 
d-isomeride from the  mother-liquor.

S. S .  Z i l v a .
C o n d en sa tio n  of p -n a p h th o l w ith  p h th a lic  

a n h y d r id e . L. F . F ie s e r  (J. Amer. Chcm. Soc., 
1931, 53, 3546—3560).—Phthalic  anhydride and 
P-naphthol in presence of A1C13 a t 250° give a yellow 

compound (I) (probably w ith the 
annexed structure), C18H 10O3, m. p. 
198° (Et ether, m . p. 163°), and no t a 
hydroxynaphthanthraquinone (G .P.,
298,345); the structure  assigned to  (I) 
by  Rieche and Fruhw ald (this vol., 
1060) does no t explain m any of the  
reactions now described. (I) is con
verted  by  aq. NaO H  into a Na sa lt 

(0 4Na, by PC1S and  POCl3 in to  a  chloride 
C j8H 90 2Cl, m . p. 165°, and  by M gPhBr into a com
pound C24H 1G0 ;i, m. p. 247° (diacetate, m. p. 224°). 
Oxidation of (1) w ith alkaline K M n04 affords benz- 
hydrol-2 : 3 : 2 '-tricarboxylic acid 2'-lactone (Me.2 ester, 
m. p. 149°), which passes a t  214° in to  an  anhydride, 
m . p. 205°. The lactone is oxidised fu rther to  benzo- 
phenone-2 : 3 : 2'-tricarboxylic acid dilactone, m. p. 
230° (Me ester, m. p. 186-5°), decarboxylated in 
presence of 0-5% of Cu powder a t  300° to  the  dilactone 
of benzophenone-2 : 2'-dicarboxylic acid [Me2 ester, 
m. p. 82° (lit. 86°)], which is reduced u ltim ately  to 
diphenylm ethane-2 : 2'-dicarboxylic acid, m. p. 250° 
(lit. 254-5°).

Phthalic  anhydride and  p-naphthyl Me ether in 
presence of A1C13 and  C2H 2C14 a t  100° give o-2-hydroxy- 
1 -naphthoylbenzoic acid, in. p. 155° (Me ester, m. p. 
131°; Me ether, m. p . 196° (Me ester, m. p. 109°), is 
th e  m ain product when reaction is carried out a t 
room tem p.], the  lactone, m. p. 195°, of which is con
verted by A1C13 in hot C6H 8 in to  (I). Phenyl-2- 
hydroxy-1 -naphthylmethane-2 '-carboxylic acid (lactone, 
m. p. 147°; Me ether, m. p. 196°) has m. p. 187°. 
P-Naphthyl Me ether and BzCl in presence of A1C13 and 
C2H 2C14 a t 25° afford l-benzoyl-$-naphthol (53%), 
m. p. 142°, and its  M e ether (22%), m. p. 127°; the  
former is converted by A1C13 and  NaCl a t  200° into 
4-hydroxybenzanthrone. Me o-a-naphthoylbenzoate 
w ith A1C13 and  NaCl a t  130° yields 10% of the  com
pound, m. p. 177°, described in  B., 1930, 706. 
Phthalic  anhydride and leucoquinizarin in presence of 
AlCl3at250°give (probably) 5 : 7 : 12 : 14-tetrahydroxy- 
pentacene-6 : 13-quinone [tetra-acetate, m. p. 315° 
(decomp.)]. H . B u r t o n .

A c tio n  of o -p h th a lo y l c h lo r id e  on  p h e n y l a n d  
th io p h e n y l a c e ta te s . W . K n a p p  (Monatsh., 1931,58,
176— 182).—A ttem pts to  prepare thiophenolphthalein 
were unsuccessful. o-Plithaloyl chloride, PhSAc, 
and  A1C13 in  CS2 give as.-diphenyl dith iophthalate, 
m. p. 10 1°; th is constitution, previously considered 
im probable (A., 1927, 970), is favoured by the fact th a t  
K M n04 in  warm AcOH gives, not the s-disulphone, 
b u t two substances, m. p. 142— 144° and 105— 106°, 
respectively, both  decomposed by conc. H 2S 0 4, one of 
which is probably the  a-s.-disulphone. o-Phthaloyl 
chloride, PhOAc, and  A1C13 in CS2 give a little  phenol-

phthalein , s-diphenyl ph thala te , and  a gum. The 
form ation of both s- and  «.s-derivatives from 
phthaloyl chloride is difficult to  explain.

R. S. Caiin.
S y n th e s is  of d e r iv a tiv e s  of a ry la c e tic  an d  

p -a ry lp ro p io n ic  a c id s . J .  H och  (Compt. rend., 
1931, 1 9 2 , 1464— 1466).—Arylacetic acids are
obtained from benzyl halides through the  nitriles, the 
(3-arylpropiomc acids through benzylmalonic esters. 
2 : 4-Dim ethylbenzyl chloride and 2 : 4 :  6-trimethyl- 
benzyl chloride, m. p. 37°, b. p. 119°/15 mm., are 
obtained by th e  action of CH2Cl-OEt on m-xylene or 
mesitylene in presence of SnCl„ o-methylbenzyl 
bromide by the  action of H B r on o-methylbenzyl E t 
ether, and fi-p-tolylethyl bromide from  (h-p-tolyletliyl 
E t ether, b. p. 105°/14 m m ., prepared by  the action of 
C2H 4B r-O Et on Mg p-to ly l bromide.

m-i-Xylylacctonitrile, b. p. 146°/19 mm., mesityl- 
acelonitrile, m. p. 79°, b. p. 150— 155°/15 mm., 
P-2 : 4 : Q-trimethylphcnylpropionic acid, m. p. 113°; 
E t 2 : i-dimethylbenzylpialonaie, b. p. 186—-188°/13 
mm., Et o-xylylmalomte, b. p. ISO— 182°/15 mm., 
E t 2 : 4 : G-trimelkylbenzylnuilo?iate, m. p. 36°, b. p. 
195— 197°/15 mm., and E t $-p-tohjlethylmalonate, b. p. 
192— 194°/17 mm., are also described.

G. D is c o m b e .
P o ly n u c le a r , a ro m a tic  h y d ro c a rb o n s  and  

th e i r  d e r iv a tiv e s . X I. C o n s titu tio n  of a n th ra 
cene . E . Cla r  (Ber., 1931, 6 4 , [B], 2193—2200; cf. 
Diels and Alder, th is  vol., 848).—S tudy  of the 
reaction of anthracene and  its  derivatives w ith un
sa tu ra ted  acid anhydrides leads to  the  conclusion that 
th e  A rm strong-H insberg constitu tion  is inadequate 
to  explain the  changes, which can be in terpreted  by

the au tho r’s equi
librium formula
(I). 9 : 10-endo-
A nthracene - a,3 - 

.. succinic anhydr-
<L> X ido, m. p. 2 5 8 -

259°, from  the  com ponents in  boiling C6H 4Me2, 
dissociates in to  maleic anhydride and  anthracene a t
260—270°. 9 : lO-endo-2-Chloroanthracene-, m. p.
(indef.) 213—217°, and  -2 : 3 : 6 : 7-dibenzanthracene- 
a^-succinic anhydride, m. p. 298° (slight decomp.), are 
sim ilarly obtained. In  boiling PhN O ,, maleic an
hydride and  the  requisite derivative afford 9 :1 0 :1 ':  4'- 
endo-7 :T-dim ethyl-2 ' :  3 '-naphtha-! : 2-anthracenedi- 
aft-succinic anhydride, m . p. 308° (decomp.) after 
darkening a t  300°, and 9 : 10-endo-9 : 10-dichloro- 
anthracene-a$-succinic anhydride, m. p. 258—259°. 
The last-nam ed compound is converted by boiling 
quinoline in to  9 : 10-dichloroanthracene. In  i t  the 
Cl atom s have been rendered so mobile th a t  reaction 
occurs w ith A1C13 and CBH 6 or m-xylcne, leading to 
9 : 10-diphenylanthracene, m . p. 248°, and 9 : 10-tf*- 
m-xylylanthracene, m. p. 290°. In  the  form er action, 
a reddish-brown hydrocarbon, C26H 14, m. p. 335° after 
softening a t  330°, is occasionally produced, apparently  
an  isorubicene. H . W r e n .

B ic o lo u re d  p h th a le in s . A. T h ie l  (Z. physikal. 
Chem., Bodenstein Festband , 1931, 352-—356).—The 
a-naphtliolphthaleins and the  homologues of phenol- 
phthalein, bu t not phenolphthalein itself, exhibit two
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colour changes; th e  first results in  the production of 
the orange or yellow prim ary quinonoid anion and the 
second in th a t  of the deeply coloured meriquinonoid 
anion. The effect can usually be observed only in 
EtO H  solution, on account of the  slight solubility of 
the phthaleins. The a-naphtholphthaleins prepared 
according to  Scliulenburg and  Sorensen, respectively, 
differ in  their reactiv ity  w ith conc. alkali and  in their 
absorption sp e c tra ; the  form er substance is probably 
an oo'- and the  la tte r a pp'-com pound.

H . F . Gil l b e .
S y n th e s is  of 2 -h y d ro x y -4  : 5 -d im e th o x y b en zo ic  

acid . F . S. H . H e a d  and  A. R o be r t so n  (J.C.S., 
1931, 2432— 2433; cf. th is vol., 841).—2-Hydroxy- 
4 : 5-dim ethoxybenzaldehyde, m. p. 107° (this vol., 
73), gives an  acetate, m. p. 95°, which is oxidised by 
K M n04 in COMe2 to  2-acetoxy-‘i  : 5-dimethoxybenzoic 
acid, m. p. 166°, hydrolysed to  2-hydroxy-4 : 5-di
methoxybenzoic acid, m. p. 213—214° (decomp.).

A. A. L e v i .
O p ian ic  a c id . I I .  E s te r if ic a tio n  of o p ian ic  

ac id  a n d  in te rn a l  c o n d e n sa tio n  of c e r ta in  of i ts  
e s te rs . P . S o h o r ig in , V. I ssa g u l a n z , and  V. 
B elov  (Ber., 1931, 64, [B], 1931— 1935).—Anhydrous 
K  opianate is converted by  CH2PhCl in CBH B a t  100° 
into benzyl a-opianate, m. p. 82—83° in  60% yield.

Benzyl 4,-opianate, CRH ,(0M e)2< g Q (Q'CHsPh)> 0 ,
m. p. 94— 95°, is derived from  opianic acid and 
CH2Ph-OH a t  100— 110°. Analogously, anhydrous 
K opianate and  CH,ChC02E t in CBH B afford E t 
carbethoxymethyl a-opianate, m. p. 87—88°, tran s
formed by N aO E t in to  E t  ^-opianate, unaffected by 
anhyd. oxalic acid or pyridine, b u t transform ed by Na 
in xylene into 7 : 8-dimethoxyisocoumarin-3-carboxylic 
acid, m. p . 264— 265°, and E t  (¿-opianate. Benzyl 
a-opianate is converted by pyridine a t  160— 170° into 
7 : 8-diniethoxy-2 -phenylisocoumarin, m. p. 132— 133°, 
and a substance, m . p. 235— 238°, H . W r e n .

C o n d e n sa tio n  of m o n o c h lo ro m e th y l e th e r  w ith  
e th y l p h e n y lm a lo n a te . M. G. R ao and J . L.
Sim o n se n  (Proc. XV Ind ian  Sci. Cong., 1928, 149).— 
The product (C02E t)2CPh-CH2-0Me, when trea ted  
with 50%  K O H , affords atropic acid, or w ith 10% 
alcoholic K O H  it  affords m ethyltropic acid.

Ch em ical  A bstr a c t s .
A ctio n  of s u lp h u r ic  a c id  a n d  b ro m in e  on  e th y l 

b e n z y lid e n e d ia c e to a c e ta te . B. M. G upta  and 
S. C. R oy (Proc. XV Indian  Sci. Cong., 1928, 158).—  
E t a-brom o-aa'-diacetyl-p-phenylglutarate, m. p. 131°, 
was obtained. Ch em ical A bstra cts .

B ro m in a tio n  of d eh y d ro d eo x y ch o lic  ac id . T.
N oguchi (Z. physiol. Chem., 1931, 200, 48—50)—- 
Bromination gives a  bromo- (-f-lEtOAc), m. p. 172° 
(froths a t  100— 105°), and a  dibromo-dehydrodeoxy- 
cholic acid ( + p tO A c ) ,  m. p. 160—165° (decomp.) 
(froths a t  146— 147°). The dibromo-acid is debromin- 
ated by aq. B a(O H )2 to  hydroxydiketocholenic acid 
(+ IA cO H ), m. p. 248° (decomp.).

J .  H. B ir k in sh a w .
Bile acids. XXXI. M. Sc h e n c k  (Z. physiol. 

Chem., 1931, 200 , 41—47; cf. th is vol., 841).— 
Oxidation of isobilianic acid oxime lactone with 
alkaline K M n0 4 elim inates the NOH group yielding

the ketolactonetricarboxylic acid, deeomp. 245°. 
90% H 2S 0 4 a t  100° produces from  the  oximinoamino- 
acid an  inversion product, decomp. 258°, which has lost 
th e  NOH group. J .  II. B ir k in s h a w .

M a n u fa c tu re  of s u b s t i tu te d  sa licy lic  a c id s .
I. G. F a r b e n i n d . A.-G.—See B., 1931, 917.

M a n u fa c tu re  of 6 -h a lo g e n o -3 -a m in o d ip h en y l-  
m e th a n e - 2 '-c a rb o x y lic  a c id s  a n d  s u b s t i tu t io n  
p ro d u c ts  a n d  d e r iv a tiv e s . N ew po r t  Co.— See B., 
1931, 91S.

In h ib ito ry  a c tio n  of a n th ra c e n e  in  th e  a u to x id -  
a t io n  of b e n z a ld e h y d e . H . L. J .  B äckströ m  and
II. A. B e a t t y .—See th is vol., 1245.

A u to x id a tio n  of b en z a ld e h y d e . I I .  A c tio n  of 
c a ta ly s ts .  G. R a y m o n d ,— See th is vol., 1248.

E -P h e n y lp e n ta d ie n a l. V. Al e x a  (Ber., 1931, 
64, [B], 2250—2252).—e-Phenylpentadienal, con
veniently prepared by th e  fractionation of the  residues 
from  the  technical production of cinnam aldehyde, is 
converted into the corresponding azine, m. p. 228°, and 
into di-^-phenylhexatrienyl ketone, in. p. 189— 190°. 
z-Pentadienylideneindene, m. p. 182— 183°, and e-penta- 
dienylideneindan-l : 3-dione, in. p . 167—-168°, are 
described. H . W r e n .

A cid s  d e riv e d  f ro m  d ip h e n y l-4 -a ld e h y d e . D  H.
H e y  (J.C.S., 1931, 2476—2479; cf. A., 1921, i, 417).— 
Diphonyl-4-aldehyde (improved p re p .; cf. A., 1906, 
i, 5S9) is oxidised by K M n04 in N a2C 03 to  diphenyl - 
4-carboxylic acid, which by prolonged action with 
NaOAc and  Ac20  gives p-phenylbenzylidene diacetate, 

■m. p. 131° (also obtained from the  aldehyde w ith 
Ac2G and a  little  H 2S 0 4); and diphenylyl-i-acrylic acid, 
m. p. 223—224° (Et ester, m. p. 87°), also obtained 
during the prep, of, and by heating, p-phenylbenzyl- 
idenemalonic acid, m. p. 215° (dccomp.), obtained from 
diphenyl-4-aldehyde and  malonic acid. The above 
diphenylylacrylic acid gives aß - dibromo - ß - 4 - di - 
phenylylpropionic acid, 111. p. 196— 197° (decomp.), 
converted by prolonged action of K O H  in E tO H  into 
diphenylylA-propiolic acid, in. p. 175— 176°.

A. A. L e v i .
[P re p a ra t io n  of p h e n y lg ly o x a l.]  M. H e n z e  

(Z. physiol. Chem., 1931, 200, 232).— 1 mol. of 
CI12B z-O H requires theoretically 2 mols. of Cu(OAc)2 
and  produces 1 mol. of Cu20 , no t as previously sta ted  
(cf. th is  vol., 843). H eating facilitates the reaction.

J . II. B ir k in sh a w .
A ctio n  of p h e n y lg ly o x a l on  ac e to a ce tic  ac id . 

M. H en ze  and R . Mü l l e r  (Z. physiol. Chem., 1931, 
200, 101— 107 ; cf. th is vol., 843).—N a acetoacetate 
and  phenylglyoxal afford COPh-CH(OH)-CH2-COMe
(I), m. p. 59—60°, oxidised by FeCl3or Cu(OAc), to  the 
triketone (Cu salt, m. p. 206°), deep red with~FeCl3. 
Oxidation of (I) w ith alkaline K M n04 gives pyruvic 
and glyoxylic (p -nitrophenylhydrazone, m. p. 158°) 
acids. COMe• CH(OH)• CH2• COMe gives the correspond
ing triketone (Cu salt, sublimes a t  190° and decomposes 
a t  223°). O xidation of acetylacetone w ith alkaline 
K M n04 a t  low tem p, yields pyruvic acid.

J .  H. B ir k in s h a w .
W a n d e r in g  of g ro u p s  d u r in g  b ro m in a tio n . 

M. G. S. R ao , C. Sr ik a n t ia , and  M. S. I y e n g a r  
(Proc. X V  Ind ian  Sci. Cong., 1928, 158— 159).—W an-
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tiering of the  X 0 2 group on brom ination of 5-nitro-
4-m ethoxy-P-resorcylaldehyde is recorded.

Ch em ic a l  A b st r a c t s .
3-Acenaphthyl ethyl ketone (3-propionylace- 

naphthene). K . D z ie w o n sk i and  J .  M oszew  
(Bull. Acad. Polonaise, 1931, A, 158— 164).—Aee- 
naphthene and propionyl chloride in  presence of A1C13 
and  CSj give a  substance, m. p. 122— 123° (picrate, 
m . p. 129°), and  3-propionylacenaphlhene (I), m . p.
09— 70° (picrate, m. p. 109°; phenylhydrazonc, m. p. 
107°; 4-MO., derivative, in. p. 164— 165°; oxime, 
m. p . 185—-186°, converted by HC1 in AcOH and  
Ac20  in to  th e  propionyl derivative, m. p. 150— 151°, 
of 3-am inoacenaphthene). O xidation of (I) w ith 
N a2Cr20 7 in  AcOH affords 3 : 3 '-dipropicmyldiacen-
dione, |^EtCO-C10H 5< ^Q ~j , m. p. 286° (decomp.), and

(mainly) i-propionylnaphthalic anhydride, m. p . 152—  
153° (bisphenylhydrazone, m . p . 192— 193°). 4-Pro- 
pionyhiaphlhalimide has m. p . 221—222°.

H . B u r t o n .
Anthracene derivatives. VII. E . d e  B. B a r 

n e t t , N . P . G o o d w a y , and L. H . W . Sa v a g e  (Ber., 
1931, 64, [£ ], 21S5— 2194).—2-Chloro-lQ-p-dimelhyl- 
aminophenylanthrone, m. p. 128° according to  th e  ra te  
of heating, and  3-chloro-lQ-j>-dimethylaminojphenyl- 
anthrone, m. p . 190— 195° (decomp.), are derived from  
th e  respective chloro-10-brom oanthrones and  NPhM e2.
o - 3 ': 4'-Diehlorobenzoylbenzoic acid is reduced by Zn 
d u s t and  N H 3 to  o-3' : 4'-dichlorobenzylbenzoic acid, 
m . p . 146°, converted by  conc. H 2S 0 4 a t  room  tem p, 
in to  2 : 3-dichloroanthrone. Unlike 2- and  3-cliloro- 
o r  1 : 4- and  1 : 5-dichloro-anthrone, th e  2 : 3-com
pound is converted  by aq. K O H  and  CH2PhCl into 
benzyl 2 : 3-dichloro-10-benzylanthranylether, m. p. 165°. 
B r in  CS2 transform s 2 : 3-dichloroanthrone into 
2 :  3-dichloro-lO-bromoanthrone, in . p. 165° (decomp.), 
converted by NPhM e2in to  2 : 3-dichloro-10-p-dimethyl- 
aminophemjlanthrone, decomp, abou t 140°, and by 
piperidine in to  2 : 3 : 2 ' :  '■i'-tetrachlorodianlhraqumone, 
m . p. above 300°. T rea tm en t of 2 : 3-dichloro-10- 
brom oanthrone w ith  A1C13 in  C6H 6 affords 2 : 3-di- 
cMbro-10-phenylanthrone, m. p . (indef.) 155° (2 : 3 -di- 
chloro-lO-phenylanthranyl acetate, m . p . 177°); 1 A -di- 
chloro-10-phenylanihrone, m. p . 1S8°, and  1 : 4-dichloro-
10-phenylanthranyl acetate, m. p . 187°, are  sim ilarly 
prepared. 1: A-Dichloro-lO-phenyl-9-benzylidene-Q: 10- 
dihydroanthraeene has m. p. 163°. P h thalic  a n 
hydride, PhOMe, and  A1C13 afford o-p'-m ethoxy- 
benzoylbenzoic acid reduced by Zn d u s t and  N H 3 to
o-p'-m ethoxybenzyibenzoic acid, m . p . 117°, de
h y dra ted  by 90% H 2S 0 4 a t  room tem p, or b y  80% 
I I 2S 0 4 a t  50° to  2-methoxyanthrone, m . p. 100°. 
2-Methoxyanthranyl acetate, m . p . 157°, 10-6m??w-2- 
methoxyanthrone, decomp, abou t 120°, and  2 -methoxy- 
lO-p-dimethylaminophenylanthrone, m. p . (indef.) 123° 
(decomp.), a re  described. 2-M ethoxyanthraquinone, 
m l p . 196°, is prepared  by  oxidising th e  an thronc 
w ith  C r0 3 in  boiling AcOH. R eduction of 3-m ethoxy- 
an thraquinone w ith  Cu pow der a t  40° affords 3-meth- 
oxyanthrone, from  which lO-brcmo-3-methoxyanthrone, 
decomp. 107— 10S9, 3-nuthoxy-10-p-dimethylamino- 
phenylanihrone, m. p. 146— 148° (decomp.) a fte r black
ening a t  135°, and  3 : 3'-dimethoxydianthraquinone, 
m . p. 29S°, are  derived. P h thalic  anhydride and

veratro le  yield o-3' : 4 '-dim ethoxybenzoylbenzoic acid, 
whereas prolongation of th e  action leads to  o-4- 
hydroxy-3-methoxy- (or, less probably, o-3-hydroxy-i- 
methoxy-) -benzoylbenzoic acid, m. p. 207°, derived 
also from th e  dim ethoxybenzoylbenzoic acid and  A1C13 
in  CS2. 0-3 ' : i'-Dimethoxybenzylbenzoic acid, m. p. 
119°, is converted by 80%  H 2S 0 4 a t  50° in to  2 : 3-di
me th  oxyan t  hr one, m. p . 134° (2 :3-dim ethoxyanthranyl 
acetate, m. p . 172°). o-2' : o'-Dimethoxybenzylbenzoic 
acid, m. p. 124-5°, and  80% H 2S 0 4 a t  55° yield 
1 : i-diliydroxyantlirone, decomp. 1S5— 195° (corre
sponding triacetate, m . p . 203°, and  tri-p-hitrobenzoate, 
decomp, abou t 285°, b u t n o t com pletely m olten below 
300°). H . W r e n .

Dihydropyrocatechol or ei/ciohexane-1 :2- 
dione. E . U r io n  (Compt. rend., 1931, 192, 1662— 
1664).—D ivinyl glycol heated  w ith  reduced Cu at 
280° yields cyclohexane-1 : 2-dione (20% yield), m. p. 
104-5°, sublim es a t  97°/10 m m . (dihydrate, m. p. 78— 
79° ; dioxime, m . p . 148— 149° ; bisphenylhydrazone, 
m . p. 143°; dibromide, m. p . 153— 154°; monophenyl- 
urethane, m . p. 135°; quinoxaline, m. p . 73—73-5°; 
semicarbazone, m .p . 2S0°). I ts  production  from divinyl 
glycol is explained by  the  in term ediate  form ation of 
adipaldehyde, followed by  ring-closure and  dehydro- 
genation. In  aq. solution the  diketone is in  equi
librium  w ith  th e  enolic form ; a sodfo-derivative, 
C6H 80 2N a2,2C6H g0 2, is described. G. D isc o m be .

Mixed benzoins. VII. Maximal catalytic 
reduction. J .  S. B u c k  and  W . S. I d e  (J. Amer. 
Chem. Soe., 1931,53, 351(4—3513).— C atalytic  reduc
tion  (Adams) of benzoin, o-chlorobenzanisoin, and
o-chlorobenzveratroin in  E tO H  (sometimes containing 
HC1) a t  abou t 70° gives, in  each case, afi-din/cfo- 
hexylethane and  a compound ( ? txfi-dicyclohcxylcthylene 
glycol), C ,4H 2G0 2, m. p. 193— 194°, re-solidifying with 
m. p . 200 (Ac derivative, m. p. 133°). Sim ilar reduc
tion  of p-dim ethylam inobenzoin, p-dim ethylam ino- 
benzanisoin, and  O-, m-, and  j)-chloro-^'-dim ethyl- 
aminobenzoins affords, in  each case, 4-dimethylamino- 
xfi-dicyclohexylethane, b. p. 170°/9 m m . (picrate, m. p.
14S— Î50°). Anisoiii, benzanisoin, pipcroin, and o- 
chlorobenzpiperoin were reduced sim ilarly to  the 
corresponding hydrobenzoins. H . B u r t o n .

Oxidation of nitr obenzylamines. G. G allas, 
V . M. V iv a l d i , an d  P. M o ren o  (Anal. F is. Quim., 
1931, 29, 45S—463).—W hen p-nitrobenzylam ine is 
oxidised by  H 20 2 in  AcOH and  the  product distilled 
in  steam , there  separates from  th e  residue o-liydroxy- 
p '-nitrobenzildianil, m . p. 225°, which is hydrolysed 
by HC1 to  give p-hydroxy-p -nitrobcnzil, in. p. 172° 
[quinoxaline, m . p. 250° (darkens 210°), w ith  o-phcnyl- 
enediam ine; bisphenylhydrazone, m . p. 19S°J. Simi
larly , p-nitrobenzyl-p-toluidine yields p-hydroxy-p'- 
nitrobenzildi-p-iolil, ni. p . 232°. R . K . Ca l lo w .

Haloform reaction. HI. Tribalogenoacetyl 
derivatives of mesitylene, durene, and tsodurene.
A. R . Gr a y , J . T. "Wa l k e r , and  R . C. F u so n  (J- 
Amer. Chem. Soc., 1931, 53, 349F -349S  ; cf. A., 1930, 
1291).—The following are p repared  by  th e  action of 
N a liypohalite on th e  requisite  Ac com pound : di(lri- 
chloroacetyl)-, m . p . 95— 95-3° (all m. p. are  corr.), 
a n d di(tribromoacetyl)-, m. p. 160— 161-5°, -mesitylenes ;
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trichloroaceiyl- (I), b. p. 158-5— 159-5°/7 m m ., tri- 
bromoaceiyl-, m. p. 83-8— 84-3°, di(trichloroacctyl)-, 
m. p. 134-8— 135-2°, and  di(tribromoacetyl)- m. p. 
180-5° (decomp.), -isodurenes; trichloroacetyl- (II), 
m. p. 107— 107-5°, and  tribromoacctyl- (III), m. p. 
102— 102-5°, -durenes. These derivatives are gener
ally stable to  cold a lka li; (I), (II), and (III)  are not 
affected by  40%  N aO H  a t  95— 100°. H . B u r t o n .

Supposed exceptions to the rules for the sub
stitution of benzene derivatives. K . v o n  A u w e r s  
and E . R isse  (Ber., 1931, 64, [B \  2216—2222).— 
Contrary to  Simonis (A., 1927, 154), th e  product 
obtained by the  action of cinnam yl chloride on 
resorcinol Ë t2 other is 2 : 4-diethoxychalkono, m . p. 
90-5°, identical w ith the  substance derived from 
2 : 4-diethoxyacetophenone and PhCHO. I t  is 
hydrolysed b y  A1C13 to  2-hydroxy-4-ethoxychalkone, 
m. p. 104°, and oxidised b y  K M n04 in alkaline solution 
to 2 : 4-diethoxvbenzoic acid, m . p . 99°. Similarly, 
Simonis’ 2 : 6 -  is 2 : 4-dim ethoxychalkone, m. p. 
78—79°, identical w ith  th a t  derived from 2 :4 - 
dimothoxyacetophenone and PhCHO and converted 
by A1C13 in to  2-hydroxy-4-m ethoxychalkone, m. p. 
107— 107-5°. The product from  os-o-xylenyl Me 
ether and  cinnam yl chloride is identified as 2 -methoxy- 
4 : 5 -dimethylchalkonc, m . p . 78°, since i t  is oxidised 
to 2-imihoxyA : 5-dimeiJiylbenzoic acid, m. p . 142-5—.. 
143-5° (hydrolysed by  A1C13 to  4 : 5-dimethylsalicylic 
acid, m . p . abou t 199°), and  is also obtained from
2-methoxy-4 : 5-dim ethylacetophenone and  PhCHO. 
The condensation of resorcinol Me2 e ther w ith phenyl- 
propiolyl chloride affords sm all am ounts of a product, 
m. p. 135— 136°, which, in agreem ent w ith  Simonis, 
is no t identical w ith  7-methoxyflavone and  does no t 
give typical fiavone reactions.

Isom érisation of ra-tolvl propionate b j7 A1C13 a t  
130° affords 2-hydroxy-4-m ethylpropiophenone, m. p. 
41-5— 42-5° (p-nitrophenylhydrazone, m. p. 204— 205°).

H . W r e n .
Photochemistry of tetrabenzoylethylene. II.

H. v o n  H a l b a n  and  K . R ast (Z. physikal. Chem., 
Bodenstein F estband , 1931, 303—308).—The be
haviour of tetrabenzoylethylene when exposed to  
light is m uch more complex th a n  was postulated  by  
Andres (Diss., S trassburg, 1911). The yellow com
pound B  produced by  th e  action of light yields on 
further exposure a  colourless, very sparingly sol. 
compound D, m . p . 300° (decomp.), which yields 
a fluorescent solution and  contains 1 atom  of O more 
than B. In  acid solution, in  the  dark, B  is converted 
into a  colourless monohydrale G, b u t in  neutral solution 
a fain tly  yellow compound E, m . p. 155°, probably 
isomeric w ith  G, is formed. T reatm ent of C w ith 
XaOEt yields W o compounds’, one is isomeric w ith 
G and the  o ther is very  sim ilar to  D, b u t has m. p . 
230-5°, w hilst its  solution in  pyridine is extrem ely 
light-sensitive. W hen tetrabenzoylethylene is covered 
with CS2 th e  greater p a r t  dissolves, b u t w ithin a few 
min. the  solution sets to  a  je lly ; if the  solvent is 
removed by  suction a  soft white substance rem ains 
which is com pletely unchanged by sunlight, bu t 
appears to  be otherwise identical w ith the  original 
compound (m ixed m. p .). On heating a t  140°, or 
recrystallising from  any solvent other th an  CS2, the

original compound is obtained. The solubility  re 
lationships indicate a transition  tem p, between 20° 
and  78°. H . F . Gil l b e .

Isomeride of anhydrobisdiketohydrindene (di- 
indone). W . M .-Fisc h e r  and G. W a n a g  (Amialen, 
1931, 489, 97— 106).—isoDi-indone,

CBH 4< g g > C R - C < g ^ - > C O  (I ;  R = H ) ,  yellow,
m. p. 330° \N a  (dark green), and Ag  sa lts ; Br- 
(+CHC13), m. p. 285°, and  Br3- (unstable), m. p. 
287° (deeomp.), derivatives], is“ found am ong the  
products of the  self-condensation of 1 : 3-indandione 
by alkali (even of glass), and  of the  decomp, by  acid 
of E t  1 : 3-indandione-2-carboxylate. I t  is best 
obtained by  heating 1 : 3-indanchone w ith  pyridine 
a t  120°, or from the H a salt of the  -2-carboxylate 
and  AcOH, or, better, AcO H + A c20 . I t  Is converted 
in to  di-indone b j7 dll. aq. alkalis a t  the  b. p . In te r 
action of its  N a salt w-ith M el in MeOH gives a  Me 
derivative, m. p. 252°, w7hich, on account of its  
greenish-yellow colour and stab ility  to  alkaline 
hydrolysis, is regarded as a  (7-Me com pound (I; 
R = M e). The Ag sa lt gives w ith cold 2Ar-H X 0 3 or 
-H 2S 0 4 an  orange-yellow substance, m. p. 281°. A 
substance, C27H 140 4, m. p . 337°, p robably

CsH 4< g g > C : C < £ ^ > C - C H < g g > C cH 4, is also
form ed b y  action of pyridine on 1 : 3-indandione a t 
120° (cf. A., 1927, 669). H . A. P io o o t t .

Organic sulpbur-nitrogen linking. VII. R . 
P o l l a k ,  E . PviESZ, and  J .  R ie s z  (M onatsh., 1931, 
58, 170—175; cf. th is vol., 1284).—The quinonoid 
form ula for th e  unimol. oxidation products of aryl- 
th io lar37lam ines is confirmed by  synthesis of two 
typical examples. 4-Chloro-2-nitrothiolbenzene (I), 
quinonechloroimide, and  X a2C 03 in  cold aq. E tO H  
afford W -4-chloro-2-nitrophenylthiolbenzoquinone- 
imine. p-Thioltoluene and  3-thiolnaphthalone give 
sim ilarly the  corresponding p-tolyl- and  $-naphthyl- 
thiolbenzoquinoneimine, respectively, the  la tte r  (red) 
having m. p . 128°. The first two imines were identical 
w ith  oxidation products. A  sim ilar experim ent w-ith 
quinonedichlorodi-imine gave the  disulphide, which 
was also obtained on trea ting  (I) w ith  XaOCl. A7-l- 
A nthraquinonylthiolaniline (II), when oxidised w-ith 
X a2Cr20 7 in  AcOH, gives a  b lack  bimol. substance, 
040112404X 382, giving a non-oxidisable v a t. (II) 
itself gives a sim ilar v a t. 1-Brom othiolanthracene 
and as-dim ethyl-p-phenylenediam ine in  cold C6H 6 
give p - X - 1 -anthraquinonylthwlaminodimethylaniline, 
brow-n, m . p. 196°, which w ith  H X 0 3 in  AcOH 
gixe$'N-l-anthraqui?ionylthiol-'N'-7nethylbenzoquinonedi- 
imine methonitrate, red , m . p . 177°, which dyes wool 
and  co tton  m ordanted w ith  tan n in  brigh t red, b u t 
is destroyed by vatting . R . S. C ahn .

Stereochemistry of phenylquinones. Prepar
ation and resolution of 2-3'-bromo-2' : 4' : 6 -  
trimethylphenyl-5-methyl-p-benzoquinone-3 : 6- 
diacetic acid. X V ill. D. W . H e l l  and R . A d am s  
(J. Amer. Chem. Soc., 1931, 53, 3453— 3461).—• 
M esitylene and p-toluquinone in  presence of AlClg 
below- 5° give 2 -2 ':  4 ' :  6 '-trimethylphenyl-5-methyl- 
quinol (I), m . p . 134— 135° (all m . p . are  corr.) (d i
acetate, m. p. 13S— 139°), oxidised by  p-benzoquinone
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in  95%  E tO H  to 2-2' : 4 ' : S'Arimethylp^iyl-S- 
methyl-p-benzoquinone, m . p. 129°. (I) and B r in
CC14 afford . 3 : G-dibromo-2-3'-bromo-2' : 4 ' : G'-tri- 
inethylphenyl-5-methylqxiincl, m. p. 148— 149° (di- 
acetate,, m . p. 137— 138°), oxidised as above to  3 : 6- 
dibromo - 2 - 3 ' - bromo - 2 ' : 4 ' : 6' - trimethylphenyl - 5 - 
■metliyl-p-benzoquitione (II), m . p. 137— 138°. The 
5'-nj£ro-derivative, m . p. 205—206°, of (II) is reduced 
cataly tically  (Adams) to  3 : G-dibromo-2-Z'-bromo-S'- 
nilro-2' : 4 ' : 6 '-trimethylphenyl-5-tnelhylquinol, m. p. 
178— 179°, which is converted by  successive reduction 
(S n+ H C l) and  oxidation (as above) in to  3 : G-dibromo-
2 - 3 ' - bromo - S' - amino - 2 ' : 4 ' : 6'- trimethylphenyl - 5 - 
methyl-quhiol, m . p. 223°, and  -p-benzoquinone, 
decomp. 135— 140°. Stable salts could no t be p re 
pared from th is am inoquinone and  optically active 
acids. (II) is converted by N aO H  in aq. McOH 
into 3 : 6 -dihydroxy -2 -3 ' -bromo -2' : 4 ' : 6 trimethyl- 
phenyl-S-methyl-p-benzoquinone, m. p. 282° (decomp.) 
[brucine, m . p. 185— 190° (dccomp.), and  strychnine, 
m. p. 194:—200° (decomp.), salts], which could no t 
be resolved. E t  sodiocyanoacetate and  (IT) give 
E t 2-3 '-bromo-2' : 4 ' : G'- trimethylphenyl - 5 - methyl - p - 
be7izoquino7ie-3 : 6-dicyanoacelate, m. p. 205—206°, 
which on alkaline hydrolysis affords either the  cor
responding 3 : G-djmiaiotiic, m . p. 160— 165° (decomp.), 
or 3 : 6-diacetic acid, m. p. 220—223°. The diacetic 
acid is resolved by  m orphine into d-, m. p. 198—200°, 
[a]* -f-34-7° in MeOH, and  1 -forms, m. p. 205—207°, 
[oti'j? —18-S°inMeOH. This resolution is in accordance 
w ith the  prediction of X -ray  d a ta  (cf. A., 1930, 1588).
2 -3 '-Brom o-2 ' : 4 ' : G'-triincthylphenyl-5-methylquinol-
3 : 6-diacetic acid has m. p. 242—245° (decomp.).

H . B u r t o n .
Action of aldehydes on naphthaquinones. H .

R a u d n it z  and G. P u l u j  (Ber., 1931, 64, [/!], 2212— 
2216).—T reatm ent of a-naphthaquinone w ith iso- 
valeraldehydo and other aldehydes and  HC1 in AcOH 
a t  100° (cf. J.C .S., 1896, 69, 1356, 1363) yields small 
am ounts of intensely coloured substances containing 
Cl and sol. in  alkali carbonate. The hypothesis th a t  
their production is due to  reduction by  th e  aldehyde 
of the  quinone to  th e  quinol and subsequent con
densation is established by th e  observation th a t  they  
are formed in  good yield from 1 : 4-dihydroxynaphth- 
alene. The products are tetrahydroxydinaphthyl- 
alphyl- (or -aryl-)m ethyl chlorides, the  colour of 
which is explained on th e  basis of Pfeiffer’s theory. 
They dissolve in  alkali hydroxide to  intensely bluish- 
violet solutions, th e  colour of which gradually fad es ; 
acidification w ith dil. H ,S 0 4 ppts. th e  quinone 
hydrate. The following compounds are derived from 
1 : 4-dihydroxynaphthalene : w ith hsovaleraldehyde, 
C A lL sA C l; w ith heptaldehyde, C27H 270 4C1; w ith 
M-butaldehyde, C24H 210 4C1; w ith  propaldehyde, 
C23H ,90 4C1; w ith  crotonaldehyde, C24H 190 4C1; with 
PhCHO, C27H 190 4C1; w ith salicylaldehyde, 
C27H 190 5C1. [3-Naphthaquinone is reduced by iso- 
valer- or hept-aldehyde to  ¡3-dinaplithaquinol, isolated 
as th e  te tra-acetate , m. p. 185— 187°. 2-Hydroxy-a- 
naphthaquinone and isovaleraldehyde afford iso-$- 
lapachol (cf. loc. cit.). H . W r e n .

Anthraquinonesulphonic acids. H. E. F ierz- 
D avid  (J. pr. Chem., 1931, [ii], 131, 373—374).—A

criticism  of Lauer (B., 1931, 751). 1 : 6- and  1 : 7-Di-
sulphonic acids are formed as by-products during (3- 
m onosulphonation (cf. K rebser, Diss., Zurich, 1925, 9). 
The conversion of anthraquinonedisuiphonic acids into 
th e  corresponding dichloroanthraquinones by U11- 
m ann’s m ethod is quant, only a t  high dilutions.

H . A. P iggott.
A n th ra q u in o n e su lp h o n ic  a c id s . K . L a u e r  (J. 

pr. Chem., 1931, [ii], 131, 375).— A reply to  Fierz- 
D avid (preceding abstract) reaffirming th e  results 
already published. H . A. P iggott.

1 - M e t h y la n t h r a q u in o n e  s e r i e s .  F. M a y e r  and
O. S ta r k  (Ber., 1931, 64, [B], 2003—2010).—The 
prep, is described of 3-m ethylphthalic acid from 
o-toluidine th rough  o-oximinoacetotoluidide, 7-methyl-: 
isatin , 2-amino-m-toluic acid and its  Me ester, b. p. 
151°/18 m m ., and d ie  2-cyano-m-toluate, b. p. 284°, 
m. p . 68—70°. W ith C6H G and  A1C13, 3-methyl- 
phthalic anhydride yields a  m ix ture of 6- and  3-methyl-? 
o-benzoylbenzoic acids, transform ed by conc. H 2S04 
a t  100° into 1-m ethylanthraquinone, m. p. 171°. 
Similarly, w ith PliMo the  anhydride gives a  m ixture of
6- and 3-methyl-o-p'-toluylbenzoic acids, converted 
into a non-separable m ixture of 1 : 6 -  and  1 : 7-cli- 
m ethylanthraquinonc. 3- and  6-M ethyl-o-2 ': 5'-di- 
methylbenzoylbenzoic acid and  1 : 5 : 8-lrimethyl- 
anthraquinone, m. p. 146— 147° (reduced by Zn dust 
and  N H 3 to the  corresponding anthrone, in. p. 125° 
a fter softening a t  80°), are described. 3-Methyl- 
plithalic anhydride and quinol in presence of A1C13 
and  NaCl a t 160— 190° give 5 : S-dihydroxy-l-methyl- 
anthraquitione, m. p. 238— 238-5° (diacetate, m. p. 
224°); shortened heating leads to  3- or S-methyl-
0 - 2 ': b'-dihydroxybenzoylbenzoic acid, m. p. 230—231°. 
The anthraquinone derivative is converted by N a2S20 3 
and N H 3 a t 135— 140° into 5 : 8-diamino- l-niethyl- 
anthraquinone, m. p. 205°. 5 : S-Diloluidino-lm iethyl- 
anthraquinone has m. j i . 219— 220°. The following 
substances are obtained from 3-m ethylphthalic an
hydride and the requisite phenol : 5 : 8-dihydroxy- 
1 : 7(or 1 : 6)-dimethylanthraquinone, m. p. 171— 172° 
(diacetale, m. p. 234°); 5 : 6 : S(or 5 : 7 :  8)-trihydroxy-
1-7nethylanthraqui7ione, m. p. 272—274° (triacetate, 
m. p. 182— 184°), also derived from 5 : 8-dihydroxy-
1-m ethylanthraquinone and Pb(OAc)4 in AcOII and 
conversion of th e  diquinone into the  tr ia c e ta te ; 
5 : 7-dihydrozy-l-7nelhylanthraqui7i07ie, m. p. 285— 
286° (diacetate, m. p. 165— 166°); 5 : 6(or 7 : 8)- 
dihydroxy-\-77iethylanthraquinone, m. p. above 310° 
and  m. p. 206—207°. 4-M ethylphthalic anhydride and 
p-xylene yield 4-(or 5)-methyl-o-2' : 5 '-di7nethylbc7izoyl- 
benzoic acid, m. p . 151°, whence 1 : 4 :  6-trim-ethyl- 
anthraquiTume, m. p. 143°. O xidation of 6-diethyl- 
acet}rl-2 : 5-dimethylbenzoic acid with hypochlorite 
gives a product, C1GH S0 3C12, m. p. 215°, oxidised by 
H N 0 3to 4  : o-dichloro-3 : G-dimethylphthalic acid , m. p. 
207°, which w ith quinol affords 6 : 1-dichloro-l : 4- 
dihydroxy-5 : 8-di77iethyla7ithraqui7ione, m. p. 209— 
210° (diacetate, m. p. 221—222°). 3 : 6-Dimethyl- 
phthalic  acid and  PhMe give successively 2 : 5-di- 
methyl-G-p'-toluylbenzoic acid, m. p. 180°, and  1 : 4 : 6- 
trim ethylanthraquinone, m. p. 143°. 2 : 5-Dimethyl-
benzoic acid is converted through its  chloride by 
condensation w ith p-xylene in to  di-p-xylyl ketone,
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b. p. 1 9 7 7 19  mm., which passes by loss of H 20  into derivative and an anilide, decomp. 260°, and when
1 : 4 : 6-trim ethylanthracene, m. p. 227° ; on oxid- heated w ith Zn dust and NaO H  a t  100° yields orcinol
ation, the hydrocarbon gives a 1 : 4 : 6-trim ethyl- and 3 : 5-dihydroxy-p-toIualdehyde. R. S. Cahn .
anthraquinone, m. p. 227° (Elbs, m. p. 184°). One of
the above m ethods of prep, is therefore accompanied 
by wandering of a Me group. 4-M ethylphthalic an 
hydride and m-xylene give a m ixture of 3- and 5- 
m ethyl-o-2 ': 4'-dimethylbenzoylbenzoic acid, tran s
formed into 1 : 3 : 7-tnfnelhylanthraquinone, m. p. 
128-—129°, and 1 : 3 :  6-trim othylanthraquinone, m. p. 
192°. The following compounds are derived from 
3 : 6-dim ethylphthalic anhydride and the requisite 
phenol : 5 : 8-dihydroxy-l : 4-dimethylanthraquinone,
m. p. 252— 253° (diacetate, m. p. 181— 182°); 5 : 8 -  
dihydroxy-1 : 4 : 7-trimcthylanthraquinone, m. p. 218° 
(diacetate, m. p. 196— 198°); 5 : 7 :  8-triliydroxy-l : 4- 
dimethylanthraquinone, m. p. 227—228° (diacetate, 
m. p. 192°); 5 : 6 :  7-trihydroxy-l : 4-dimethylanthra
quinone, m. p. 243° (diacetate, 111. p. 203°).

H. W r e n .
Retene. I. Synthesis of retene derivatives.

M. T. B o gert  and T. H asselstrom  (J. Amer. Chem. 
Soc., 1931, 53, 3462— 3466).—R etene and  AcCl in 
presence of A1C13 and CS2 give acelylretene (I), m. p. 
99—99-5° (all m. p. are corr.) (picrate, m. p. 142—- 
143°; oxime, m. p. 167— 168°; phenylhydrazone, m. p. 
202°; dinitro-derivative, m. p. 215—216°), oxidised 
by C r03 in AcOH to acetylretenequinone, in.1 p. 213— 
214° (decomp.) (quinoxaline, m. p. 196— 197°, from
o-phenylenediamine). (I) condenses w ith benzalde- 
hyde and p-nitrobenzaldehyde in alcoholic N aO E t, 
forming cinnamoyl-, m. p. 154-5— 155-5°, and  p -nitro- 
cinnamoyl-, m. p. 18S—189°, -retene, respectively. 
Acetylretenesemicarbazone, m. p. 248-5— 249-5° (do- 
comp.), and N aO E t a t 190—200° give ethylretene, m. p. 
54—55° (picrate, m. p. 145— 146°), oxidised to  ethyl- 
retenequinone, m. p. 205-5—206-5°. H. B u r t o n .

Manufacture of 4-halogeno-l-amino-9-an- 
thrones and substitution products and deriv
atives. N e w po r t  Co.—See B., 1931, 918.

Manufacture of o-aminocarboxylic esters of 
the anthraquinone series. I. G. F a r b e n i n d . A.-G. 
—See B., 1931, 918.

Manufacture of 1-hydroxy- and 1-alkoxy- 
anthraquinone-3-carboxylic acids and deriv
atives. I. G. F a r b e n i n d . A.-G.— See B., 1931, 918.

Gantharidin from M yla b r is  p u s ta la ta .  B. H.
Iyer  and P . C. G u h a .— See B., 1931, 993.

Pinabietic acid in Canada balsam. J . R a n e d o  
and M. L. N avarro  (Anal. Fis. Quim., 1931, 29, 425— 
430).—The distillate from Canada balsam  collected 
a t 250—300°/55 nun. yields an  acid, m. p. 177— 178°, 
in 0-6% yield. I t  is not identical w ith any of the  
substances described by Tschirch and Bruning (A., 
1900, i, 679), b u t resembles pinabietic acid (Aschan, 
A., 1921, i, 669). I t  absorbs 2H 2 on cataly tic  hydrogen
ation, yielding a  compound, m. p. 161— 162°.

R. K. Callo w .
Physodalic acid. G. K oller  and K . L o cker  

(Monatsh., 1931, 58, 209—212).—Physodalic acid 
from Parmelia physodes is identical w ith eapraric acid 
(cf. A., 1899, i, 381), since it  has the  same formula, 
crystal form, and constituent groups, gives an Ac

Strophanthin. XXII. Correlation of stroph
anthidin and periplogenin with digitoxigenin and 
gitoxigenin. W. A. J acobs and R . C. E l d e r f ie l d . 
XXIII. Ring II of strophanthidin and of re
lated aglucones. W. A. J acobs and  E. L. G u s t u s  
(J. Biol. Chem., 1931, 92, 313—321, 323—344; cf. 
this vol., 827).—X X II. H eating Me tsoperiplogonate 
w ith MeOH containing HC1 gives M e anhydroisoperi- 
plogonate, m. p. 225—226°, whicli 011 ca taly tic  
hydrogenation yields two isomeric Me deoxyisoperi- 
pilogonates: I  (less sol.), m. p. 251—252°, [a]g —44°, 
and  I I  (more sol.), m. p. 192— 193-5°, [a]?) —40-5° 
(free acid, m. p. 206—208°). The free acid w ith 
aq. HC1 affords y-deoxyisoperiplogonic acid, m. p. 
225—226°, [ajj| + 7 0 ^ 2 °  (Me ester, m. p. 180— 181°). 
These derivatives of periplogenin a re  identical w ith 
those obtained from digitoxigenin.

X X III . An improved yield of Mc2 undephanthon- 
triacidate  (I) from Me2 anhydroisostrophanthonate 
was obtained by oxidation w ith 0 3. A b e tte r yield 
of duodephanthondiacid (II) was obtained by sub
stitu tin g  piperidine for 0-lAT-NaOH in its  prep. 
The Me2 ester of (II) when trea ted  w ith N 2H4 yields 
the  ketazine, 111. p . 184°. C atalytic reduction of (II) 
give3 the liydroxy-acid, C21H 30O7, m. p. 234°, or the 
chlactone, C21H 280 G, m. p. 253°. Reduction of the 
Me2 ester of (II) gives the dilactone monomethyl ester, 
m. p. 240°. (II) when heated w ith Ac20  and  AcCl 
gives’the  unsaturated  lactone anhydride (III), C21H 240 5, 
m. p. 242°. H ydrogenation of (III) affords a 
sa tu ra ted  deoxy-acid anhydride (IV), C21H 30O5, m. p. 
173°. (IV) gives a  sa tu ra ted  triacid, softens above 
120° (Me^ ester, m. p . 62°). H eating (I) -with Ac20  
and  AcCl a t  80° gives an  unsatu ra ted  lactone, C24H 30O8, 
m. p. 199°. O xidation of Me anhydroi sop e ri p 1 ogonate 
w ith 0 3 yields Me utideplogondiacidate (V), m. p. 
182— 184°, which w ith Ac20  and  AcCl a t  80° affords 
the  unsatu ra ted  lactone, CMH 30OG, m. p. 235—236°. 
Saponification of th e  sa tu ra ted  lactone Me2 ester, 
C25H 3G0 7 (previously described), w ith pyridine and 
aq. NaO H  gives the  sa tu ra ted  triacid, C^H.^Og (VI), 
effervesces a t  225° ( + |H 20 ) [Me3 ester (VII), m. p. 
199°], hydrolysis w ith aq. N aO H + E tO H , giving the  
dibasic lactone acid, fro ths a t  258°. O xidation of
(VII) w ith C r03 in AcOH affords the  keto-ester, ra. p. 
220° (oxime, m. p. 210°). Me2 (B-uwstrophanthate 
forms Me., p-isostrophanthonate (V III), m. p. 248— 
250° (oxime fro ths a t  190°, rem elts a t  215—217°).
(V III) forms an  anhydro-com pound identical w ith th a t 
from the  a-ester. The chief p roduct of hydrogen
ation  of Me2 anhydro-a-isostrophanthonate is the 
sparingly sol. Me2 deoxyw ostrophanthonate, revised 
[«]D + 8 ° . The o ther isomeride is oxidised by C r03 
in AcOH to th e  dibasic acid, C asH ^O ^, m. p. 191—  
193° (anhydride, m. p. 256°). Ring I I  of th e  cardiac 
aglucones m ust be a  substitu ted  q/c/ohexane ring.

J . H. B ir k in sh a w .
Constitution of alkannin. H . D ie t e r l e , A. 

S alom on , and  E . N o sseck  (Ber., 1931, 64, [B], 
20S6—2090; cf. this vol., 1063).—The isolation of 
cryst. alkannin, m. p . 120°, from alkanet ro o t is
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described. The composition C15H ,40 4 is confirmed 
by the analysis of a  diacetate, Cls l l 120 4Ac2, m. p. 
147°, and of dihydroalkannin tetra-acetatc, 0 15H 120 4Ac4, 
m. p. 120°. D istillation of alkannin w ith Zn dust 
yields 2-m ethylanthracene. Ozonisation in CHC13 
yields a  compound, C13H 80 8, m. p . 138— 139°, re 
garded as a dihydroxynaphthoquinonedicarboxylic 
acid (diacetate, m. p. above 300°), which loses C 02 
when heated above its  m. p. F u rth e r ozonisation 
gives an  aldehyde, Cn H 60 5, characterised by a 
plienylhydrazone, m. p. 168— 169°, w hilst subsequent 
ozonisation affords oxalic acid. The behaviour of 
alkannin tow ards 0 3 differs from th a t  of 5 : S-di
hydroxy-1-methyl-1 : 2 : 3 : 4 - tetrahydroanthraquinonc, 
m. p. 118° (prepared through th e  diacetate, m. p. 
120— 122°, derived from diacety lnaphthazarin  and 
piperylene a t  100°), which gives an  acid, CjsHgOg,' 
m. p. 211° (decomp.), and  5 : 8-dihydroxy-2 -7nethyl- 
1 : 2 : 3 : i-tetrahydroànthraquinone, m. p. 150° (from 
diacetylnaphthazarin  and isoprene). Sublim ation of 
the  1-Mo compound yields a substance, C13H s0 3, m. p. 
240°, whereas alkannin affords 5 : 8-dihydroxy- 
1 -m ethylanthraquinono, m. p. 237°, and  a substance, 
C12H ,0O3, m. p. 140°. T reatm ent of alkannin in 
AcOH w ith H 2 in  presence of P d -C  gives a  te tra - 
liydro-derivatiye from which 2H is removed by atm . 
oxidation giving dihydroalJcannin, in. p. 130°. A lkan
nin is considered to  be a 5 : 8-dihydroxy- 1-a-methyi- 
Aç-bùtenjl-1 : 4-naphthaquinone. H . W r e n .

Constitution of peucedanine and oreoselone.
E . S p a t h , K .  K l a g e r , and  C. S c h l ô s s e r  (Ber., 1931, 
64, [B], 2203—2211).—Peucedanine, C13H 140 4, is con
verted by HC1 in E tO H -H 20  into oreoselone, 
C14H 120 4, m. p. 177:—178°; both  are optically in 
active. In  alkaline solution in  presence of P d-C  
oreoselone absorbs 2H  giving dihydro-oreoselonic acid 
C14H 160 5, m . p. 173—174°, transform ed a t  200—220°/
0-04 m m . in to  dihydro-oreoselone, C141I140 4, m. p.
170— 171°. Me dihydro-oreoselonale, m. p. 95—-97°, 
is derived from  tho acid and  diazom ethane. Peuce- 
daninc suspended in MeOH absorbs 4H  in presenco 
of P d -C  yielding a product which foams when distilled 
in  vac., giving a  substance, C14H ,40 3, m. p. 126°, freo 
from  OMe. Oreoselone is no t dehydrogenated by P d  
a t  180°. Dihydro-oreoselonic acid is oxidised in  
fa in tly  alkaline solution by  K M n04 a t  room tem p, to  
m uch oxalic and  succinic acid. Succinic acid is also 
obtained by oxidation w ith HNQ3, whereas styphnic 
acid, readily derived from  oreoselone and  H N 0 3, is 
no t derived from  tho dihydro-acid. Oreoselone is 
oxidised by K M n04 in  alkaline solution to  a-hydroxy- 
tsobutyric acid, whereas when a sm aller proportion 
of the  oxidising agent is used the  product is 4 : G-di- 
hydroxybenzène-l : 3-dicarboxylic acid, identified as Me 
4 : G-dimethoxybenzene-1 : Z-dicarboxylate, m. p. 149— 
150°. To oreoselone and peucedanine the  constitu 
tions (I) and  (II) are respectively assigned.

ÇO
P i-S H C

C H  C H

X / X ç H  O M e -C — — / X / X C H

SS4X PXMX
(!•) (II.)

5-Nitro-2 : 4-dihydroxybenzoic acid is converted by

diazom ethane in MeOH into Me 5-nitro-2 : 4-dimeth- 
oxybenzoate, m. p. 147°, reduced by N a2S20 4 to  Me 
ô-amino-2 : 4 -dimellioxybenzoaie, m. p. S4°. This is 
diazotiscd and  transform ed into M e 5-cyano-2 :4-di- 
meihoxybcnzoale, m . p. 116—117°, hydrolysed to  4 : 6- 
dimethoxybenzene-\ : 3-dicarboxylic acid, m . p. 272° 
(decomp.) (Me ester, m. p. 147— 148°). Assuming 
th a t  n itra tion  of 0-resorcylic acid actually  occurs in 
the  5-position (cf. von H em m elm ayr, A., 1904, i, 
319) i t  follows th a t  the 2 : 4-dihydroxybenzone-l : 3- 
dicarboxylic acid of W aitz (A., 1911, i, 541) is the 
4 : 6-dihydroxy-acid. This is shown to  be the case ; 
von H em m clinayr’s acid is decarboxylated to  4-nitro- 
resorcinol, w hich is converted successively into its 
Me2 ether, 4-aminoresorcinol Me2 ether, and 4 -cyano-
1 : .i-dimethoxybcnzenc, m , p . 95—96°, hydrolysed to
2 : 4-dhnethoxybenzoic acid, m. p . 106°. Oxidation 
of the dibenzylidene derivative of 2 : 4-dim ethoxy-l : 5- 
diacetylbonzeno (Ey.kman and  othors, A., 1905, i, 
359) w ith  K M n04 affords 4 :  6-dimethoxybcnzcnc- 
1 : 3-dicarboxylie acid (Me ester, m . p. 150°),

H . W r e n .
D e g u e lin . I I I .  O r ie n ta t io n  of th e  m e th o x y - 

g ro u p s  in  d e g u e lin , te p liro s in , a n d  ro ten o n e .
E . P . C l a r k  (J. Amer. Chem. Soc., 1931, 53, 3431— 
3436).—Tho hydroxydim ethoxybenzoic acid pre
viously obtained (this vol., 841) by  oxidising de- 
hydrodeguelin is the  2-hydroxy-4 : 5-dimethoxy-acid, 

since when heated w ith  N.H2Ph it 
AT n / X / '  X  ëMes 3 : ±-dimetlioxyplienol, m. p. 
* . cn | | 79— S0° (3 : 5-dinitrobanzoate, m. p.
1 e \ / Y q /  158°), also prepared from 4-amino- 

veratrole. Since deguelin, teplirosin, 
and  rotenone are inter-related (this vol., 491, 1065), 
the;annexed grouping occurs in all these compounds.

H. B u r t o n .-
R o ten o n e . X IV . R e la tio n  of o p tic a l a c tiv ity  

of ro te n o n e  d e r iv a tiv e s  to  th e  s t r u c tu r e  of tu h a ic  
a c id . H . L. H a l l e r  and F. B. L a  F o r g e  (J. Amer. 
Chem. Soc., 1931,53, 3426— 3431).— Of the  tw o asym- 
motric centres in  rotenone, one disappears during the 
prep, of deliydro-derivatives, w hilst tho  other is lost 
during isom érisation to  ¿so-derivatives. The form
ation  of deoxy-acids (A., 1928, 1017) by fission of a 
lactone group during cataly tic  reduction also involves 
the disappearance of an  asym m etric centro, which, 
however, doe3 no t occur during hydrolytic fission. 
The above, (and other evidence) supports the view 
th a t  the  structure  proposed by Takei et al. (this vol., 
847) for tubaic acid is incorrect and  th a t  the tubaic 
acid structure  does no t occur in  rotenone.

W hen rotononic acid, m. p. 206°, [a]-(J + 4 5 °  (all 
ro ta tions are in  CHC13), is heated  w ith  E tO H -K O H , 
racém isation occurs’, d l-Rotenonic acid, m. p. 184 , 
is reduced cataly tically  (Adams) in  A cO Et to  the 
dihydro-derivative, m . p . 194° (also form ed from 
dihydrorotenonic acid, [ a ] “  + 6 7 °, and E tO H -K O H ), 
is oxidised by  alkaline H 20 2 to  hydroxyrotenonic 
acid, an d  isomerised by acid to  d l-$-dihydrorotenone, 
m. p. 171°. The last-nam ed is oxidised by alkaline 
K 3F c (C N )|5 to  dehydro-P-clihydrorotenone. Clemmen- 
sen reduction of rotenone and  worotenone gives de- 
oxyisorotenone, Co3H „ j 0 5, m. p. 165— 166°, [<*]§
-1 1 3 -2 ° . The following vais, of [a](° are also, 
recorded : rotenol, —77-3°; dehydrodihydrorotenol,
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—8 05°; dihydroderritol Me ether, —32-8°, and di- 
hydrorotenone, —123-2°. D ihydrorotenolic, dehydro- 
dihydrorotenolic, m ethylderritolic, and  dehydrodi- 
hydrorotenonic acids, p-dihydrorotenolone, and iso- 
derritol are optically inactive. H . B u r t o n .

R esin s  a n d  re s in  s u b s ta n c e s . V III . (3-Amyrin 
fro m  M a n ila  e le m i r e s in .  V. A.RoLLETT(Monatsh., 
1931, 58, 113— 117; cf. B., 1930, 623).— p-Amyrin (I) 
is probably unsaturated , because ozonoly'sis of i t  and 
its benzoate (II) yields substances which appear to  bo 
stable molozonides. Ozonolysis of (I) in CHC13 a t 
room tem p, gives am orphous Substances of progres
sively increasing 0  content. (11) gives sim ilarly an 
amorphous substance (III), C37H 540 G, m. p. 196— 215° 
(decomp.), and  a  cryst. substance. In  AcOH (II) 
gives unchanged m aterial, together w ith  a cryst. sub
stance, C37H 540 6, m . p. 225—235° after decomp, from 
140—160° [regarded as identical w ith (III)], which 
on hydrolysis gives much ( I ) .  11. S. C a i i n .

P h y to s te ro ls  a n d  a b ie tic  a c id  a s  p a re n ts  of th e  
op tica lly  ac tiv e  c o m p o n e n ts  of p e tro le u m . 
N. D. Z e l i n s k i  and  N. S. K o sl o v  (Ber., 1931, 64, 
[B], 2130—2135).—B etulin heated  w ith A1C13 yields 
about 66% of a  liquid condensate p a rtly  volatile w ith 
steam. The fractions of lower b. p. from the  volatile 
portion appear to  be sa tu ra ted  and free from arom atic 
hydrocarbons, whereas hydrogenation of the fractions 
of higher b. p. in  presence of P t-C  a t  200—220° 
indicates the  presence of unsatu ra ted  and  arom atic 
hydrocarbons. The product no t volatile w ith steam  
gives a dex tro ro tato ry  hydrocarbon fraction when 
distilled under diminished pressure. Similarly, abietic 
acid is converted by heating w ith A1C13 into hydro
carbons fractions of which are m arkedly dex tro 
rotatory, the  ac tiv ity  appearing to  be duo to  an 
unsaturated hydrocarbon. The products appear rich 
in arom atic hydrocarbons of varying b. p. American 
colophony and  A1C13 also yield hydrocarbons.

H . W r e n .
P la n t  c o lo u rin g  m a t te r s .  XXXV. C o n s titu 

tion  of (3-carotene a n d  (3 -d ihydrocaro tene . P.
K a r r e r  and  R . M o r e  (Helv. Chim. Acta, 1931, 1 4 ,  
1033— 1036).—Comparison of the  am ounts of geronic 
acid obtained by ozonolysis of |3-carotene (I) and 
(3-dihydrocarotene w ith the quan tity  obtained from 
(3-iononc under sim ilar conditions indicates th a t  each 
of the form er compounds contains two (3-ionone 
groups per mol. and supports the  sym . form ula (A., 
1930, 1422) for (I). The sp. ro tation  of a-carotene in 
C6H 6 varies considerably w ith the wave-length.

H . B u r t o n .
T a ra x a n th in ,  a  n ew  x a n th o p h y ll w ith  4  oxygen  

a to m s. R . K u h n  and E. L e d e r e r  (Z. physiol. 
Chem., 1931, 200, 108— 114).—Dandelion (Taraxa
cum officinale) blossoms yield a m ixture of xantho- 
phylls from which by  fractional adsorption on CaC03 
there was isolated taraxanthin, C40H 56O4, m. p. 184 ~
185-5° (corr.), 
168-5 mg.

[“I L  +204°, adsorption max. 501, 
J .  H. B ir k in s h a w .

A u to x id a tio n  of a |3 -u n sa tu ra ted  k e to n e s . I I .
W. T r e ib s  (Ber., 1931, 64, [B], 2178— 21S4; cf. th is 

94).—The hydroxy-acid Cj0H 18O3, m. p. 112— 
114°, obtained by  th e  autoxidation of piperitone (loc. 
c+ )  is prepared in  approx. the  same yield by the 

1 Q

action of H 20 2 in presence of K O H  and MeOH. 
Carvone is transform ed by H 20 2 in to  a diketone, 
C10H 14O2, sol. in alkali hydroxide, and  insol. products 
(see below). The diketone behaves as a monobasic 
acid and is no t precip itated  from alkaline solution by

o h / \ : o  o h / S ,  o h  o : / S o h

(I-) (III.)

(II.) -OMe

C 02. W ith  A c20  in presence and absence of cata lysts 
i t  affords a  monoacetate, C12H 1G0 3, b. p. 154— 156°/16 
mm. Benzoylation or m éthylation  could no t be 
effected. I t  yields a  m onosemicarbazonc. I t  is 
transform ed by EoC13, ZnCl2, or H 2S 0 4 into an  isomeric 
substance, C10H 14O2, m. p. 130— 132° (dibenzoate, m . p. 
80°; Me2 ether, b. p. 142°/20 m m.). Mild oxidising 
agents give a yellow pp t. w ith  its  a q . solutions and  it  
is very  readily autoxidised, particularly  in alkaline 
solution. The relationships of diketone (I) and di- 
liydroxy-isomeride (II) are shown. ' P articu larly  when 
the  oxidation of carvone is effected slowly, the  form 
ation  of the  diketone is accompanied by th a t  of (1) a 
viscous liquid, CjjIIjgOg, b. p. 150— 160°/17 m m .,d$  
1-067, which yields Mol and  resin under the  action 
of H I  and  im m ediately decolorises K M n04 and hence 
probably  has the  constitu tion (III)  and (2) a cryst. 
substance, (C10H 13O)2O or (C10H ,4O)2O, m. p. 154°, the  

j j j  | yield of which increases as
q - /  %  V / \ 0 H  th a t  of the  dikctone de-

1 ' creases; it  is therefore re 
garded as a secondary product 

(IV ) /A  from carvone and  th e  d i
ketone, although i t  could not 

be produced by condensation of these substances. 
Since i t  gives a  monoacetate, a monosemicarbazonc, 
m. p. 220° (decomp.), is u n sa tu ra ted  tow ards K M n04, 
and resinified by  H I, i t  probably has th e  constitu tion 
(IV). H . W r e n .

Is o m é r is a t io n  of lin a lo o l to  c a m p h o r  u n d e r  
th e  a c tio n  of a lu m in iu m . J . V . V in o g r a d o v a  
(Ber., 1931, 64, [B], 1991— 1997).—The action of A1 
powder in  the presence of a trace  of HgCl2 on linalool 
a t  160—200° gives a m ix ture of dipentene (30%), 
traces of myrcene or linaloolene, cam phor (about 2% ), 
borneol (0-8%), dim yrcene (22%), resin (15%), and 
H aO (8-5%). The products arc optically  inactive or 
of ac tiv ity  opposite to  th a t  of the  in itia l m aterial. 
U nder sim ilar conditions, geraniol affords dipentene 
and  camphorene, b u t no t cam phor or borneol.

H . W r e n .
M e c h a n ism  of m u ta ro ta t io n  of p r im a r y  a m in o -  

d e r iv a tiv e s  of d -m e th y le n e c a m p h o r . T. H a y a s h i  
(Sci. Papers In st. Phys. Chem. Res. Tokyo, 1931, 16, 
200— 203; cf. J.C .S., 1909, 95, 171).—The m u ta 
ro ta tion  of derivatives of aminomethy-lenecamplior 
(obtained from th e  am ine and hydroxym ethylene-

c 8h 14-

(i.)

c h :n r p t t  / v m
OH 8 x̂ G O

H-CH.'NR c :CH.NHR 
'-’8i l 14<<CO

(II.) (III.)

cam phor) is ascribed to  the  process : I  (enol) — > I I  
— >- I I I  (keto). In  tw o cases the  ro ta tion  passes 
through a m ax., w hilst in  others it  reaches a lower
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const, val. through tw o stages. F ractionation  of th e  
solute a fte r m u taro ta tion  gives form s corresponding 
w ith (I) and  (III) , th e  enolic form  giving by  ozonolysis 
a  peroxide, which yields cam phoric anhydride when 
heated, w hilst th e  ketonic forms give oximes, and are  
oxidised by 0 3 to  cam phorquinone. The following 
are recorded : enol-, m. p. 170-5— 171-5°, and  keto- 
anilino-, m. p. 108— 110°; enol-, m . p. 1S7— 188° (cf. 
A., 1895, i, 250), and  keto-p-toluidino-, m . p . 125— 126° ; 
enol-, m. p. 202—203°, an d  keto-fi-naphthylamino-, 
m . p. 171— 173°; enol-, m. p. 192— 193°, and  keto- 
p -nilroanilino-, m . p. 151— 152°; and  enol-, m . p.
186— 187°, and  kcto-carbazolacridonylamino-methylene- 
camphor, m . p. 235—236°, and  > 295° (geom etrical 
isomcrides). E t  p-am inobenzoate and  NH PhM e con
densed w ith  hydroxym ethylenecam phor give a  di- 
(carbethoxyanilino)-, m. p . 187— 188°, and  a  di- 
(jne t  hyl anilino ) - dérivât i ve; m. p. 124° (cf. loe. cit.), 
respectively. A. A. Leah.

C a m p h o r  b e t a in e s .  I .  H . R u b e  and W . F l a t t  
(Helv. Chim. A cta, 1931, 1 4 , 1007— 1033).— Di- 
m ethylam inocam phor (I) (convenient m ethod of prep, 
given) (perchlorate, m. p. 229—230°) heated  w ith  
CH2Cl-C02E t gives cam phoryltrim etliylam m onium  
chloride (II) [corresponding perchlorate, m . p. 233°, 
p repared  from HC104 and  (II) or th e  q u a te rn a ry  salts 
from  (I) and  M el or Me2S 0 4] and  Et N-camphoryl-±i\- 
melhylamvnoacetate (III), b. p. 163-5°/10 mm. (hydro
chloride, m . p . 159°) ; the  in itia l qu a te rn ary  sa lt reacts 
w ith  a fu rth e r mol. of (I) yielding (II) and  (III). 
M ethylam inocam phor and  CH2Cl-C'02E t  also give
(III), hydrolysed (in 1 case only) by aq. Ba(OH)2 to  
th e  Ba sa lt, m. p. 233—235°, of the  corresponding acid 
and  converted by H N 0 2 in to  th e  N O -derivative of E t  
jV-cam phorylam inoacetate (A., 1903, i, 44). MeBr 
and  (III)  a t  100° afford cam phoryltrim etliylam m onium  
brom ide and  CH2Br-C02E t. M e Td-camphoryl-'N- 
methylaminoacctate, b. p. 159°/11 m m . (hydrochloride, 
m . p. 155°), is prepared  from  CH2C IC 0 2Me and  (I) or 
m ethylam inocam phor. (I) and  CH2Br-C02E t a t  
room  tem p, give camphoryldimethylcarbethoxymelhyl- 
ammonium bromide (corresponding perchlorate, m . p. 
74°), converted by m oist Ag20  in to  th e  betaine,

C10H 16O-NMe./CH2-CO2, m . p . 198° (perchlorate, m. p. 
232°). (I) and  CH„Br-CH2*OH a t  100° afford cam- 
phoryldimethyl- [i-hy(Îroxyethylanimonium bromide, con- 
verted  by  AgOH in to  th e  corresponding hydroxide 
(chloroaurate, m . p. 117— 118°) and by successive t r e a t
m ent w ith  conc. HC1 and HC104 in to  camphoryldi- 
methylvinylammonium perchlorate, m . p. 237—238° 
(corresponding chloroaurate, m. p. 213—21S°) (also 
form ed by th e  action of AgOH on cam phoryldim ethyl- 
(3-bromoethylammonium bromide an d  subsequent 
trea tm en t w ith  HC104), and  a  trace  of a  substance 
(perchlorate, m . p. 130°). A m inocam phor and  
CII2C1-C0C1 in C6H g and  pyridine give chloroacet- 
amidocamphor (IV), b. p. 194°/13m m ., 114°/0-007 m m ., 
w hich w ith  NHM e, in  E tO H  affords dimethylamino- 
acetamidocamphor (perchlorate, m. p. 22S°). The 
qu a te rn a ry  brom ide (corresponding perchlorate, m. p. 
135°) from  th is  and  CH2Br*C02E t is converted by 
AgOH into the  betaine,

C10H 15O-NH-CO-CH2-N31e2-CH2-CO2, m. p. 248°

(crystallographic d a ta  given) (perchlorate, m. p. 
217°). (IV) and  NMe3 in E tO H  afford the  chloride, 
C10H 15O-NH-CO-CH2-NMe3Cl, m. p. 224° (correspond
ing percMoraie,m. p. I l0 ° , and chloroaurate, m. p. 175°), 
converted  b y  AgOH into  th e  corresponding hydroxide.

The sp. ro ta tions an d  dispersion of m any  of the 
above compounds are discussed. II . B u r t o n .

C a m p h o r  a n d  te rp e n e s . VII. R e p la c e m e n t 
of th e  2  : 6 - r e a r r a n g e m e n t  in  th e  c a m p h o r  se r ie s , 
[an d  in te r p r e ta t io n  of] ra c é m is a t io n  of o p tica lly  
ac tiv e  c a m p h e n e  d e r iv a tiv e s  a n d  c o n v e rs io n  of 
d -  in to  i-c a m p h o r  d e r iv a tiv e s  b y  th e  cam p h en e  
r e a r r a n g e m e n t  of ty p e  2 . J .  H o u b e n  and E. 
P fa n ic u c h  (Annalen, 1931, 489, 193— 224).—The 
action of HC1 on cZ-camphcne-1 -carboxylamide (I) 
(cf. th is vol., 558) gives 2-chlorocamphane-d-carboxyl- 
amide, [a]“  + 3 6 °  in E tO H  (V), converted by  aq. 
K 2C 03 into camphenc-^-carboxylamida (II), m. p. 
164— 165° [previously “ camphene-2-earboxylamide ” 
(A., 1926, 1252) ; the  corresponding acid, m. p. 158— 
159°, [œ]q —83-3°, is obtained from  “ ¿-6-hydroxy- 
camphane-2-carbox}dic acid ” (now 2-hydroxy- 
campliane-4-carboxylic acid) th rough th e  corre
sponding c/i/oro-derivative, m. p . 147— 148° ; a 
num ber of related substances previously described 
need correspondingly altered num eration]. Addition 
of HC1 to  (I) is quant, (this vol., 558), y e t 2-chloro- 
camphane-2-carboxylam ide cannot be isolated, and 
docs no t itself undergo rearrangem ent in  cresol to
(V), b u t slowly loses HC1 and  gives camphenc-l-carb- 
oxylamide. The Meerwein 2 : 6- change of the  Cl atom 
is therefore excluded, and  th e  following mechanism is 
suggested :

C H ,-Ç H  CMe2
(r-) +  HC1— > | “ CH„ | — >•

CH2-C(CO-NH2)-CMeCl 
(III .)  “

C H rÇ H ---------- CMeCl CH,~Ç(CONH.,)-CK,
J ÇH2 I - »  | ÇMe2 “ | - » ( I I . )
CH„-C(CO-NiL,)-CMe.> CH,-CMe CHC1

(IV .) " " (V.)

The change of (III) into (IV) is a norm al pinacone 
rearrangem ent w ithou t ring isom érisation (type 2) 
and is postu lated  to  occur w ithou t change of optical 
s tructure, although i t  m ay be accompanied by  a 
change of sign. I t  is responsible for the  racém isation 
of fsobornyl chloride (e.g., in  m-cresol) in  which the 
equivalence of the  1 : 4-positions m asks the structural 
change involved. The constitu tion of (II) is proved 
by  conversion of th e  corresponding dihydro-acid (A., 
1926, 1251) in to  its  chloride, m. p. 40°, b. p . 110— 
112°/19 mm., which is no t acted on by  PC15 a t 140°, 
and  therefore lacks an  a-H atom . I t  is confirmed by 
reduction of (V) w ith H 2 and  P d -B a S 0 4 to  the  dihydro- 
derivative, m. p. 126— 130°, which is degraded by 
NaOMe and B r in MeOH to  th e  (methxyl)urethane, m. p.
74—75°, of i-aminodihydrocamphcne (hydrochloride) 
(hydrolysis w ith K O H  in MeOH) ; the  N H 2 com
pound gives w ith  I IN 0 2 ‘t-hydroxydiliydrocamphene, 
m. p. 133— 134°, b. p . 105°/30 m m . {acetate, b. p. 
104— 105°/12 m m.), th e  te r tia ry  n a tu re  of which is 
proved by  i ts  s tab ility  to  oxidation b y  C r03-A c0H . 
4 -Aminocamphene, m. p . 135°, [a]1,] —90° in E tO H  
[hydrochloride, m. p. above 290°; methylurethane,
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m. p. 73—74°; Ac  derivative, m . p .  141° (7/2 deriv
ative, m. p. 153— 154°)], is sim ilarly prepared," b u t is 
not readily reduced. I ts  urethane and AoH2 deriv
atives are hydrolysed b y  acids to d-cam phor."

An example of tho optical inversion th a t  m ay 
accompany th is  rearrangem ent is the  successive con
version of Z-camphor-4-carboxylic aoid, m. p. 238— 
240° (best purified by means of its  amide, m. p. 207— 
208°), into l-i-aminocanyphor, m, p. 230—232° 
(C02Me, m. p. 117°, and Ac, m. p. 122— 123°, 
derivatives), lA-hydroxy camphor, m. p. 250° (oxime, 
in. p. 212°; semicarbazone, m. p. 236—238°; Ac  deriv
ative, b. p. 132°/11 mm.) [w ith an  u n sa tu ra ted  
acid, CJ0U lrp 2, m. p. 155— 158° (lactone, m. p. 142°)], 
and 1 -4 - (hydroxycamphene -1 -carboxylarnide (oxime and 
HNOa), m. p. 201—203° (decomp.) (//„derivative, m. p. 
138— 140°), which when evaporated w ith conc. HC1 
gives d-camphor-4-carboxylic acid. F urther, the 
rearrangem ent of cam phor dichloride (A., 1924, i, 
188) gives, no t 2 : 6-, b u t 2 : 4-diclilorocamphanc, for 
tho (4-)chlorocampheno obtained by  elim ination of 
IIC1 from the  product gives w ith C C lyC O Ji a t  60—70° 
d\A-chloro\soborneol, m. p. 235—236°, oxidised by 
CrOg-AcOH to dlA-chlorocamphor, m. p. 19S— 199° 
[oxhne, m. p. 158— 160°; semicarbazone, in. p. 260— 
264° (decomp.)], identified by its  prep, from 4-amino- 
camphor, and also by  conversion into its  3-oximino- 
derivative, m. p. 174— 175° (decomposed by PC1E in 
CHClg w ith form ation of HCN), and dl-4-c/doro- 
camphorquinotie, m. p. 219—220°, which w ith  H 20 2 in 
AcOH gives 3-chlorocamphoric anhydride, d-2- 
H ydroxycamphane-d-carboxylic acid, [a]“  +15-7°, is 
obtained by  no t too prolonged heating of d-camphene-
1-carboxylic acid w ith CC13-C02H  a t  60—70°. The 
•CO,AJc derivative, b. p. 136— 137°/16 mm. (hydro
chloride), of camphorimine is readily decomposed to 
cam phor by acids. H. A. P ig g o t t .

A ctio n  of h y d ra z in e  h y d ra te  on  c a m p h o r ic  
a n h y d r id e . V. A l e x a  ancl G . G h e o r g i i i u  (Bull. 
Soc. chim., 1931, [iv], 49, 1112— 1119).—W hen 
treated  w ith 2 mols. of N2H 4,H20  in E tO H  and heated 
a t 120° camphoric anhydride is converted into cam- 

, ■ 7.7 , . 7 CH2-CMe(CO-NH-NH2k  n ,r
phone dihydrazide, q h “—CH(CO,NH-]SrH2)^ > 2
[+ 1 1 ,0 , lost a t  100°, m. p. 126° (sinters a t  118°); 
anhyd., m. p. 158— 160°], yielding th e  corre
sponding dihydrazone, m. p. 273°, w ith PhCHO and 
converted by heating a t  150° into N -aminocamphor- 
imide, m. p. 156° [picrale, + H 20 , m. p. 128° (anhyd., 
m. p. 112— 115°); hydrochloride; picrolonate |, which 
with PhCHO and 3 : 4-dihydroxybenzaldehyde yields 
benzylidencAd-aminocamphorimide, m. p. 106°, and 
3 : i-dihydroxybenzylidene-lA-aminocamphorimide, m .p .
195— 197°. The basic properties of the amino- 
camphorimides in  contrast to  the  acidic hydrazides, 
•CONH-NH-CO-, and the  absence of analogy w ith the 
dihydroxyphthalazines in  the  absorption spectra of 
M-aminocamphorimide, establish the constitution of 
phthalhydrazido and  its  derivatives.

R . B r ig h t m a n .
S ilv e r c a m p h o rc a rb o x y la te . S ilv e r  o rg a n o 

so ls . M. P ic o n  (Compt. rend., 1931, 192, 1660— 
1662, and J .  Pharm . Chim., 1931, [vii], 14, 273—281).
;—Ag cam phorcarboxylate, precipitated in H 20  (Na

sa lt and A gN 03) and dried over P 2O0, is sol. in  C6H G, 
CHC13, and CS2, from which another form separates. 
This retains solvent tenaciously, and is sol. only in 
CHC13, from which, by evaporation, a solid sim ilar to 
the I120  p p t. is obtained. The aq. solution is con
verted  into a  colloidal solution by tho  action of traces 
of H.,S in  im pure H 2, the  la tte r  ahvays containing 
small quantities of 0 2 or S. G .' D is c o m b e .

P o ly te rp e n e s  a n d  p o ly te rp e n o id s . LV . A la n to -  
la c to n e . L . R t jz ic k a  and P .  P i e t h  (Helv. Chim. 
Acta, 1931, 14, 1090—1103; cf. th is  vol., 734);—The 
so-called j’soalantolamide is an  additive compound
(I), m. p. 233°, of N H 3 (1 mol.) and  woalantolactone 
(2 mols.). Therm al dccomp. of (I) regenerates only 
a small am ount of the  lactone (cf. th is  vol., 360). 
Technical “ helenin ” is separable by  repeated  
fractional crystallisation from E tO H  in to  alanto- 
lactone, isoalantolactone, and  dihydroisoalantolactone
(II), m. p. 167-5— 168°,. [a]?J + 7 2 °  in  E tO H  (also 
obtained by reduction of N a isoalantolate w ith  H a 
and  E tO H ). Hydrolysis of the ozonide of (II) gives 
the  keto-lactone (I lf) , C14H 20O3, in. p. 198— 199°, 
previously described (loc. cit., where the  m. p. is 
given as 203—205°), reduced (Clemmensen) to  a 
monocarboxylic acid, C)4H 240 2, b. p. 130— 133°/0-l 
mm., and  (mainly) 9-methyi-3-etliyl-cis-decahydro- 
naphthalene, [a]?,1 —2-64° (cf. th is vol. 1303) [dehydro
genated by be a t  380° to  2-ethylnaphthalene (cf. 
Hansen, th is  vol., 1065)]. T reatm ent of th e  glycol
(IV) obtained b y  reduction of tetrahydroalantolactono 
w ith  N a and  E tO H  or by cataly tic  reduction of the 
glycol, C15H 2G0 2 (loc. cit.), w ith  33% H B r in  AcOH, 
elim ination of HBr from th e  resulting dibromido 
w ith NPhM e2 a t  190°, and  ca taly tic  reduction of the  
unsatu ra ted  hydrocarbon (freed from  traces of B r 
by  N a and  K  a t  150°) gives a product, b. p. about 
135°/12 m m ., dehydrogenated by Se a t  295—330° 
to  a hydrocarbon, C15H 18 [a dime th y  h,sop ropyl- 
naphthalene (?)] (picrale, m . p. 114°, no t identical 
w ith  cadalene pierate). The same hydrocarbon is 
obtained when (IV) is reduced w ith  red P  and H I  
and  then  dehydrogenated. A lternative formulae for 
the  above lactones are discussed (cf. loc. cit. ; H ansen, 
loc. cit.).

[W ith (in p art) J .  A. v a n  M e l s e n .] H ydrolysis of 
the  ozonide of an  incom pletely hydrogenated im pure 
alantolactone and  oxidation of th e  product w ith 
K M n04 in  COMe2 gives m ainly a  monocarboxylic acid, 
C15H 220 5 (Me ester, b. p. 190—200°/0-4 m m .), and a 
little  (n i). H . B u r t o n .

P o ly te rp e n e s  a n d  p o ly te rp e n o id s . L V I. 
A zu len e . L V II. G u a io l. L. R u z ic k a  and  A. J .  
H a a o e n -S m it  (H elv . Chim. A cta, 1931, 1 4 , 1104—  
1122, 1122— 1132).—LVI. D ehydrogenation of
guaiono w ith S a t  ISO—240° (cf. A., 1926, 299) gives 
an  azulene (designated S-guaiazulene) (I), blue, b. p. 
167— 168°/12 mm. (picrale, m .p . 121— 122°; styphnate, 
m. p. 105-—106°), which differs from Se-guaiazulene
(II), bluish-violet, b. p. 170— 171°/13 m m . (pierate, 
m . p . 114— 115°; styphnate, m . p . 98—99°) (obtained 
b y  dehydrogenation of guaiene w ith Se). C atalytic 
reduction (Adams) of (I), w h ic h  is identical w ith 
kessazulene (A., 1928, 616), gives decahydro-S-guai- 
azulene, colourless, b. p. 132— 134°/12 m m ., dehydro-
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genated by Se to  (II), w hilst decahydro-Se-guaiazulene, 
b. p. 130— 13I°/13 m m ., is dehydrogenatod by S to 
a m ixture of products containing a little  (II). Elem- 
azulene (III), violet-blue (picrale, m. p. 110°; slyph- 
nate, m. p. about 87°), is obtained in 1% yield by 
dehydrogenating elemene w ith Se. Decahydrocham- 
azukne has b. p. 119—120°/I2 m m . The above 
decahydroazulenes have approx. tho same values 
for d f  and  ?$, indicating th a t  th ey  possess sim ilar 
ring system s. (I), (II), (III), and chamazulene (IV), 
when oxidised w ith 4%  K M n04 a t  room tem p., 
consumo 17— 19 0  per mol. and  all give AcOH and 
oxalic a c id ; COMe2 and isobutyric acid are produced 
from (I), (II), and  (III). W hen the  oxidation is 

U carried ou t a t  100° (bath), (I), (II), and
(III)  consume 26—27 O per mol. Ozon- 
olysis of (I) gives COMe2, AcOH, H C 0 2H , 
and isobutyric acid. The annexed struc- 

11 turo  is suggested as a  possible azulene
form ula. The absorption spectra of (I) 

and (IV) are no t identical.
[W ith H . A. B o e k e n o o o e n  and  H . W . H u y s e r .] 

The parachors of (I), (IX), (III), and (IV) are practically 
identical (dffo-Srkl'S).

L V II. The (a) neu tral and  (b) acidic hydrolysis 
products of tho ozonide of guaiol contain  (a) a  doubly - 
u nsatu ra tcd  oxide (V), C15H 220 , b. p. 140— 141°/15 
m m ., a  compound (VI), ^15^26^3’ P - > M o 
+7-16° in  AcOH (also obtained when guaiol is oxidised 
w ith  K M n04 in aq. COMe2), and  lactonic products, 
and  (6) lactonic and  acidic products corresponding 
w ith C15H 210 3 and C15H 20O4, respectively. (VI) 
contains 2 ter't.-OH groups and  when trea ted  w ith 
boiling E tO H -N aO H  or w ith  Zn dust and  AcOH 
a t  60—70° gives (V). C atalytic reduction (Pt- 
black) of (V) in A cO Et affords an  oxide, C1SH 2G0 , 
b. p. 138— 139°/12 m m . Guaiene is reduced catalytic- 
ally  (Adams) in cycZoliexane to  tetrahydroguaiene, 
b. p. 126— 128°/12 mm., w hilst guaiol yields sim ilarly 
dihydroguaiol, m. p. 79—80°, and a  m ixture of hydro
genated sesquiterpene and sesquiterpene alcohol.

H . B u r t o n .
P o ly te rp e n e s  a n d  p o ly te rp e n o id s . L V III. 

R e la tio n  b e tw e e n  e u d e sm o l a n d  se lin e n e . L X I. 
P ro o f  of id e n ti ty  of m a c h ilo l w ith  e u d e sm o l. L.
R u z ic k a , D . R . K o o lh a as , and  A. H . W in d  (Helv. 
Chim. Acta, 1931, 14, 1132— 1151, 1178— 1186).— 
L V III. Eudesmol (A), m. p. 82—83°, [a]D +31-3° 
in CHC13 (im pure bonzoate), is shown to consist of a 
m ixture of a- (I) and  p-eudesmol [to which form ula
(II) is now assigned (cf. A., 1927, 569)]. Selinenol 
(Semmler and Risse, A., 1913, i, 66) is (I), since 
dihydroselinenol and  dihydroeudesm ol are identical.

52°, [a]D —70° in CHC13, is now described. The 
alcohol, m. p . 78—79°, [a]D + 3 8 °  in  CHCI3, obtained 
from th is and  aq. Ca(OH)2 does no t depress the  m. p. 
of A  [the varia tion  in  physical d a ta  is ascribed to  
tho different ratios of (I) to  (II) in  the  alcohols], 
an d  is reduced cataly tically  (as is A ) to  dihydro
eudesmol, m. p. 85—86°, [a]D + 1 7 °  in  CHC13. 
C ontrary to  a previous sta tem ent (A., 1927, 569), a 
dihydrochloride could no t be obtained from the 
hydrocarbon prepared from  eudesmol (m. p. 79—80°) 
and  conc. H 2S 0 4 in E tO H . The neu tral hydrolysis 
products from  the ozonide of A  contain a hydr- 
oxyketoaldehyde, C15H 2G0 3 (probably I I I )  (serni- 
carbazone, m. p. about 145°), which is derived from 
(I), and  5-keto-9-methyl-3-$-hydroxy\sopropyldecaliydro- 
naphthalene, m . p. 119— 120°, which arises from  (II), 

w hilst the acidic products contain 
an  acid (III , where C H 0 = C 0 2H) 

k  A ttA (Et ester, b. p. about 167°/0-15 
)H  9 0  'lim ' dfihvdrfl.+«d hv tint, TTCO.H

(III.) Me

m m.), dehydrated  by ho t H C 02H 
to  tho corresponding tsopropylideno
derivative (Et ester, b. p. about

Eudesmeno and  selinene dihydrochlorides of m. p. 
74°, [a]D + 18° to  + 2 0 °  in CHC13 (cf. loc. cit.; A., 
1913, i, 885), are identical; eudesmene dihydro
chloride, m. p. 79—80°, is considered to  be a structu ral 
isomeride. A new selinene dihydrochloride, m. p.

125°/0-08 m m.). Ozonolysis of 3 dihydroeudesm cnes 
obtained (a) from  dihydroeudesmol and  M gPhBr, (b) 
from  dihydroeudesm yl chloride and  M eOH-KOH, 
and  (c) from dihydroeudesm yl chloride and  N H 2Ph 
gives 3-acetyl-o : 9-dimethyldccaliydronaphthalene (IV), 
b. p. 145— 147°/12 mm., [a]D + 5-2° (semicarbazone, 
m. p. 206—208°; picrate of am inoguanidine com
pound, m. p. 175— 176°), in  each case; 3-keto-5 : 9- 
dim ethyldeeahydronaphthalene (semicarbazone, m. p. 
215—217°; picrate of am inoguanidine compound, 
m . p. 207— 209°) is obtained from (c) (and from 
“ dihydroselinene ” prepared by m ethod c from 
dihydroselinenyl chloride), w hilst tho  acidic products 
consist of a  m ixture of ketom onocarboxylic and 

dicarboxylic acids. The results 
e show th a t  the  dihydroeudesmenes 

are m ixtures of isomerides. (IV) 
and  MgMel give dihydroeudesmol. 
Ozonolysis of selinene (V) gives 5- 

\ rirr keto-3-acet>/l-9-methyldecahydromph-
(V° G ll*thalene, b p. 123-125°/0-2  mm.

(disemicarbazone, m. p. 222°), the benzylidene deriv
ative, 111. p. 170°, of which is oxidised by successive 
trea tm en t w ith  0 3 and C r0 3 in AcOH to 5-keto-9- 
m ethyldecahydronaphthalene-3-carboxylic acid (Me 
ester, b. p. 153— 155°/0-25 mm.).

L X I. Machilol (A., 1921, i, 732) is shown by 
ozonolysis experim ents to  consist m ainly of (3-eudes- 
mol ; machilol and  eudesmol give the same derivatives.

H . B u r t o n .
P o ly te rp e n e s  a n d  p o ly te rp e n o id s . L IX . S y n 

th e s is  of a lk y la te d  f rn n s -d e c a h y d ro n a p h th a le n e s  
in  c o n n ex io n  w ith  th e  s te re o c h e m is try  of s e s q u i
te rp e n e s . L X . S p a tia l  c o n f ig u ra tio n  of th e  
d e c a h y d ro n a p h th a le n e  r in g  in  se sq u ite rp e n e s . 
L. R u z ic k a , D. R . K o o lh a as , and  A. H . W in d  
(Helv. Chim. A cta, 1931, 14, 1151— 1171, 1171— 
1178).— L IX . 2-MethylcycZohexanone and  E t  ¡3-iodo- 
propionate in  presence of N aN H 2 and  E t20  give a 
m ix ture of p roducts which, a fte r condensation with 
E t  oxalate in  presence of N a and  light petroleum , 
affords some Et 2 -methyl-2 -carbethoxyethylcyc\ohexan- 
one-Q-carboxylate, b. p. 153— 157°/0-3 mm. H ydrolysis
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of th is (whereby th e  6-C02H  group is eliminated) 
and  subsequent esterification gives Et 2-methylcyc\o- 
hexanone-2-$-propionate, b. p. abou t 150°/15 mm., 
whicli w ith  CH2B rC 0 2E t  and Zn yields Et 2-methyl-
2-carbethoxyethylcyc\ohexylideneacetate, b. p. 130— 
132°/0-3 mm. 2-Methylci/cZohexanone and  y-iodo- 
butyronitrile  in  presence of N aN H 2 and  E t20  afford 

(i, r  Ar a m ixture of products which
/  2\ |  a fte r hydrolysis, esterific-

CH2 (/>[CH2]3'C 0 2E t  ation, condensation w ith 
CH0 C— CH-COoEt E t  oxalate, fu rther hydro-

^ C H , " 'O ' ' (!•) lysis, re-esterification, and 
final condensation w ith 

CH2C l'C02E t  in  N aO E t affords the  ester (I), b. p. 
148— 150°/0-l mm.

Various Zrans-decahydronaphthalenes are prepared 
by the  Clemmensen reduction of their diketo-deriv- 
a tives, which are obtained usually by the  m ethod of 
K on and  Q udrat-i-K huda (A., 1927, 150).

[W ith H . A. B o ek e n o o g e n , J .  v a n  d e r  K ami1, and  
P. N e b b e l in g .] Liquid (a) and  solid (b) E t  1 : 3-di- 
ketodecahydronaphthalene - 4 - carboxylates are ob - 
ta ined  from  cycZohexenyl Me ketone and  E t  sodio
m alonate (cf. loc. cit.). These are hydrolysed by 
15% HC1 to m ixtures of products containing a  con
siderable am ount of a keto-acid, C10H I6O3 {semi- 
car bazone, m. p. 179°). R eduction of these hydrolysis 
products and  purification of the  resu ltan t hydro
carbons by heating  w ith K  and subsequent trea tm en t 
w ith K M n04, gives trans - decahydronaphthalcne 
(from b) and  a  m ixture of cis- and Zra?w-decahydro- 
naphthalenes (from a).

[W ith T. A u s e m s , A. B a a r t , and  H . J .  W ig .m a n .] 
The product from 2-methyl-A1-cycZohexenyl Me 
ketone and E t  sodiom alonate is hydrolysed, the  
acidic products [oxidised by N aO Br to  1-methyl-
l-carboxymethylcycZohexane-2-earboxylic acid (Me2 
ester, b. p. abou t 140°/12 mm.)] reduced, and  the  
resulting ti'a.ns-9-methyldecahydronaphthalcne, b. p. 
70—71°/12 m m ., purified as above.

[W ith H . J .  E d e l m a n n .] The carbinol, b. p . 112— 
113°/12 m m ., from  MgMeBr and <ra«s-fi-ketodeca- 
hydronaphthalene is dehydrated  w ith 95%  H C 02H  
and  th e  resulting product reduced cataly tically  
(Adams) in  cycZohexane to  trans - 2 - ?ne/hyldeca hydro - 
naphthalene,, b. p. 76°/12 mm.

[In  p a r t  w ith  H . G o e d h a r t .] E t 2-methylcycZo- 
hexanone-6-carboxylate, prepared from 2-methyl- 
cycZohexanone and  E t  oxalate in N aO E t, is m ethy l
ated  by MeBr and NaOMe to E t 2 : G-ditnethylcyclo- 
hexanone-6-carboxylate, b. p. 112— 118°/12 m m ., 
hydrolysed by m ineral acids to  2 : 6-dimethylcycZo- 
hexanone, b. p. 62°/12 mm. (semicarbazone, m. p. 
176°). This is reduced by N a and m oist E t20  to 
2 : 6-dimethylcyc\ohexanol, b. p. 172°/750 mm., 73°/ 
16 mm., dehydrated  by K H S 0 4 a t  180— 190° to 
1 : 3-dimethyl-&}-cyc\ohexene (II), b. p. 124— 126°, 
oxidised by  3%  K M n04 (= 3 0 ) to  an acid, C3H 140 3, 
b. p. 150— 155°/12 mm. O xidation of (II) w ith 1% 
KM n04 a t  0° gives a glycol (not characterised), con
verted by ho t 20%  H 2S 0 4 into a  stercoisomeric 2 : 6-di- 
methylcycZohexanonc (semicarbazone, m. p. 196°). 
AcCl and (II) in  presence of SnCl4 and CS2 afford 
(after trea tm en t of the  interm ediate product w ith 
N PhE t2) 2 : 6-dimethyl- A^cyclohexenyl Me ketone, b. p.

90—95°/14 mm. (semicarbazone, m . p. 215°), which 
a fte r condensation w ith E t  sodiom alonate and 
subsequent hydrolysis gives trans-5 : 1-diketo-i : 9-di- 
methyldecahydronaphthalene, m. p. 166°. This is 
reduced to  trans-4  : 9-rZimethyldecahydronaph thalene, 
b. p . 77—78°/12 mm.

[W ith J .  H. v a n  d e r  H u l s t .] 2-M ethyl-ùd-cyclo- 
hexenyl P r  ketone (from 1 -methyl-A1-cycZohexene and 
bu ty ry l chloride in presence of SnCl4 and  CS2) is 
converted by the  general m ethod in to  trans-9-weZ/fyZ- 
3 - ethyldecahydronaphlhalene, b. p. 97— 98°/12 mm.

[W ith J .  d e  L iv e r .] trans-5 : 6-Dimethyl-^-ethyl- 
decahydronaphthalene, b. p. 112— 113°/14 m m ., is 
prepared from 2 : 6 - dim ethyl - A1- cycZohexenyl P r  
ketone.

LX . Clemmensen reduction of the  various keto- 
decahydronaphthalenes obtained from cudesmol and 
its  derivatives (this vol., 1302) gives ct's-decahydro- 
naphthalenes ; th e  cis- and  Zroas-configurations 
(above) are assigned from physical d a ta , cis-4 : 9- 
Dimethyl-, b. p. about 85°/12 m m ., cis-5 : 9-dimethyl- 
3-ethyl-, b. p. abou t 115— 116°/12 m m ., and cis-9- 
methyl-3-ethyl-, b. p. about 102— 103°/12 m m ., -deca- 
hydronaphthalenes are thereby obtained from 3-keto- 
5 : 9-dim ethyl-, 3-acetyl-5 : 9-dim ethyl-, and 5-keto-
3 -ace ty l-9 -m ethyl-decahydronaphthalene (III) , r e 
spectively. The ketones are, therefore, all cts-deriv- 
atives. The glycol from (III)  and MgMel is de
hydrated  to  a hydrocarbon, C15II24, b. p. 128— 131°/I3 
mm ., reduced cataly tically  (Adams) to  its  tetrahydro- 
derivative (“ synthetic  tetrahydroselinene ” ), b. p. 
about 128— 130°/12 m m ., which, like te trah y d ro 
selinene, is also a cZs-derivative. The viscosities of 
th e  cZs-decahydronaphthalenes are invariably liigher 
th a n  those of the  isomeric Zraas-compounds.

H . B u r t o n .
S e s q u ite rp e n e s . I .  S e s q u ite rp e n e s  a n d  s e s 

q u ite rp e n e  a lco h o l f ro m  J a p a n e s e  c a m p h o r  o il.
S. K o m a tsu , H . F ujim o to , and S. T a n a k a .— See B., 
1931, 993.

H y d ro x y -c a rb o n y l d e r iv a tiv e s . TV. P r e p a r 
a tio n  of c o u m a r in s  a n d  1 : 4 -p y ro n e s  f ro m  
p h e n o l, p -c re s o l, q u in o l, a n d  a -n a p h th o l. A.
R o b e r t so n , W . S a n d r o c k , and  (in p art) C. B. 
H e n d r y  (J.C.S., 1931, 2426— 2432; cf. th is  vol., 
962).—The substances obtained when o-hydroxy- (I),
2-hydroxy-5-m ethyl- (II), and  2 : 5-dihydroxy-propio- 
phenone (III)  are trea ted  -with Ac20  and NaOAc are 
identical w ith  the  condensation" products of E t  
a-m ethylacetoacetatew ith  phenol,p-cresol, and quinol, 
respectively ; they  are, therefore, 1 : 4-pyrones (cf. A., 
1914, i, 424). This confirms th e  generalisation (this 
vol., 963) th a t  « -substitu ted  o-hydroxyacetophenones 
yield 1 : 4-pyrones on vigorous acétylation. However, 
th e  Simonis reaction, when applied to  a-naphthol (IV), 
gives th e  naphthacoum arin. o-Methoxybenzoyl 
chloride and E t sodio-a-m ethylacetoacetate in E t20 , 
or o-m ethoxybenzonitrile and MgMel in E t20 , give 
o-methoxypropiophenone (semicarbazone, m . p. 154°), 
which w ith A1C13 in boiling CGH 6 yields (I) (semi
carbazone, in. p. 213°); this, when heated w ith AcaO 
and  NaOAc a t  170— 180°, affords 2 : 3-dim ethyl- 
1 : 4 - benzopyrone. (II) (modified prep.) when 
heated w ith Ac20  and NaOAc a t  180—190° yields
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2 : 3 : 6 - trim e th y l-1 : 4-benzopyrone. p  -Cresol, E t 
m ethylacetoacetate, and  cold S0% H 2S 0 4 give 
3 : 4 : '  6-trimcthylcoumarm (non-fluorescent), m. p . 
165°. The Ac  derivative of 6-hydroxy-3 : 4-dim ethyl- 
coum arin (modified prep.) has m . p. 159— 161°. 
Quinol, EtCOCl, and  pyridine give (III) , obtained 
only in  traces by  th e  Nencki reaction. ( I l l ) ,  when 
heated  w ith  Ac20  and  NaOAc a t  170— 180°, yields
6 -acetoxy-2  : 3 -d im eth yl-I  : 4-pyrone, m . p . 139°, 
hydrolysed by  K O H  in  cold MeOH to  th e  correspond
ing hydroxyp\Tone, m . p. 247° a fte r sintering a t  241° 
(lit. 242°). 4-M ethyl-a-naphthacoum arin is obtained 
from  (IV) and  E t  acetoacetate w ith  either cold S4% 
H 2S 0 4, or P 2Os a t  100° (cf. A., 1910, i, 405); w ith  E t 
a - m ethylacetoacetate 3 : 4 -  dimethyl - a - naphtha - 
coumari'n, m. p . 203—204°, is obtained by  bo th  
m ethods. 2-Propionyl-a-naphthol, Ac20 , and  NaOAc, 
when heated a t  180— 190° give 2 : 3-dimeihyl-l : 4-
a.-naphthapyrone, m. p. 143— 144° (green fluorescence 
in  conc. H 2S04). R - S. Ca h n .

Synthesis of coumarins from phenols and 
p-ketonic esters using phosphorus pentoxide. 
II. Coumarins from polyhydric phenols and 
a-naphthol. D. C h a k r a v a r t i  (J. Ind ian  Chcm. 
Soc., 1931,8,407— 411; cf. th is vol., 902).—Coumarins 
are  prepared from  phenols and  th e  requisite E t  
acylacetates and a-cldoroacylacetates in  presence of 
P o 0 6 or conc. H 2S 0 4. The following are describ ed : 
(a) from  o rc inof: 5 - hydroxy - 4 : 7 -  dim ethyl- (Ac
derivative, m. p . 195°);" 3-chloro-5-hydroxy-4 : 7-di- 
m ethyl- (Ac derivative, m . p. 160°); 5-hydroxy- 
3 : 4 : 1 -trimethyl-, in . p. 250° (Ac derivative, m, p. 
135°), and  5 -h ydrpxy-i: l-dimethyl-3-ethyl-, m. p. 
206°, -coumarins; (b) from  pyrogallol : 7 : 8-di
hydroxy - 4 - m ethyl - ;  3 - chloro - 7 : 8 -  dihvdroxy - 4 - 
m ethyl- (Ac derivative, m. p. 197°); 7 : S-dihydroxy-
3 : i-dim ethyl-, m . p. 270°, and 7 : &-dihydroxy-4- 
mcthyl-3 -cthyl-, m . p. 218°, -coumarins-, (c) from 
phloroglucinol : 3 - chloro - 5 : 7 -  dihydroxy-4-m ethyl- 
coum arin ; (d) from  a -n a p h th o l: 4-m ethyl-, 3-chloro- 
4-m ethyl-, 3 : 4 -dimethyl-, in. p. 197— 199°, 4 -rnethyl-
3-propyl-, m. p. 118°, and 4-melhyl-3-\sopropyl-, m. p. 
1C5°, -1 : 2 -?.-naphthapyrones. H . B u r t o n .

Reduction of quercetin. T. M a l k i n  and M . 
N i e r e n s t e i n  (Ber., 1931, 64, [B], 1970; cf. A., 1930, 
118 9 ).—The investigations of A sahina and Inubuse 
(this vol., 940) emphasise th e  distinction between 
cyanidin chloride and 3 : 5 : 7 : 3 ' : 4 '-pentahydroxy- 
fiavylium  chloride. H . W r e n .

Synthesis of pyrylium salts of anthocyanidin 
type. Fisetinidin and luteolinidin chlorides. R . 
R o b in s o n  and  A. L e 6 n  (Anal. Fis. Quim., 1931, 29, 
415—425; cf. A., 1925, i, S25).—2 : 4-Dihydroxy- 
benzaldehyde yields w ith  B zC land aq .K O H  2-hydroxy-
4-benzoyloxybenzaldehyde, m. p. 103°, converted by 
M el in to  the  2-O il/e-derivative, m. p. S5— S6°, which 
yields 4-hydroxy-2-m ethoxybenzaldehyde on hydro
lysis. 2 : 4-D ihydroxybenzaldehyde condenses w ith 
w-3 ; 4-triacetoxyacetophenone in  d ry  EtOAc under 
th e  action  of HC1 to  give fisetinidin chloride. C atalytic 
reduction  of fisetinidin chloride yields an  am orphous 
m ateria l (Pb compound) w ith  th e  colour reactions 
of catechins. co-Chloro-3 : 4-dihydroxyacetophenone 
is  prepared  by heating pyrocateehol, C H X T C 02H,

and POCl3 in  PhMe. The Ac2 derivative is reduced 
in  E tO H  solution by F e and  H „S04, w ith  N a l as 
cata lyst, to  3 : 4-dihydroxyacetophenone. Condens
ation  of 3 : 4-diacetoxyacetophenone w ith the  Bz 
derivative of phloroglucinolaklehyde yields the  5-Bz 
derivative of luteolinidin chloride, decomp. 182°, 
which is hydrolysed and converted in to  luteolinidin 
chloride by  w ay of the  p icrate.

The colours of solutions of fisetinidin and lu teo
linidin chlorides a t  various pu vals. are described (cf. 
A., 1929, 477). Those of fisetinidin resem ble those 
given b y  cyanin ra th e r th a n  cyanidin, supporting 
th e  assum ption th a t  glucose is a ttach ed  to  the
5-OH group in  cyanin . R . K . Ca l l o w .

iso F la v o n e  a n d  sa p o n in  g lu c o s id e s  in  Soja  
h isp id a . E . W a l z  (Annalen, 1931, 4 8 9 ,  118— 155). 
— The glucosides described wero isolated from the 
soya bean a fte r rem oval of th e  ou ter skin, and  are 
found in  the  fraction  sol. both  in  90%  MeOH and in 
C0Me2. Genistin, m. p. 254—256°, [a];| —27-7° 
[Ac6, m. p. 188°, and B ze, m. p. 132°, derivatives; 
Mez ether (Mel and  K 2COs in  MeOH), m. p. 200—205° 
(decomp.)], is hydrolysed by HC1 in aq . MeOH to 
dextrose and genistein ( 5 : 7 :  4 '-trihydroxyisofiavone; 
cf. A., 1925, i, 1299; 1926, 1253), m. p . 296—29S° 
(decomp.) [Ac3, m. p. 200—202°, and  B z., m. p. 239°, 
d erivatives; M e, m*. p . 189— 191° (5 :7 -dihydroxy- 
‘i'-methoxyisoflavonel), and  Me2, m. p. 139— 140°, 
ethers], identified by  fission w ith  boiling 30%  aq. 
K O H  to  HCO,H, p-hydroxyphenylacetic acid, and 
phloroglucinol; w ith  5%  K O H  th e  interm ediate 
2 : 4 : 6-trihydroxyphenyl p-hydroxy benzyl ketone 
can be isolated. Acid hydrolysis of genistin  Me3 ether 
gives a new dimethylgenistein, m . p. 290—293? 
(7-hydroxy-5 : 4'-di meih oxyiso f la t one), which does n o t 
give a  coloration w ith FeCl3 and is therefore m ethy l
a t e d  in  position 5, and  is hydrolysed by boiling 30% 
K O H  to  H CO ,H  and  2 : 4-dihydroxy-6-methoxy- 
phenyl p-rnethoxybenzyl ketone (oxime, m. p. 178°); the 
last-nam ed is stab le  to  alkalis, b u t is oxidised by 
alkaline K M n04 to  anisic acid. T he glucose residue 
therefore occupies th e  7-position in genistin (I; 
R = O H ). Daidzin, m . p. 235°, [a]" —36-4° (Ac5,

m. p . 203°, Rzs, 
in. p. 145— 150°, 
d e riv a tiv e s ; Me 
ether, in. p. 206°), 
is separated  from 
genistin  by virtue 

of its  g rea te r solubility  in  aq. E tO H  and  ho t H 20 . 
I t  is hydrolysed to  dextrose and daidzein, m. p. 315— 
320° (d c 2 d erivative , m . p. 182°; Me.,, m. p. 154°, and 
Me, m. p. 251°, ethers) ; th e  la tte r  "is a di hydroxy- 
com pound, and  on fission w ith K O H  gives HCOsH 
and 2 : 4-dihydroxyphenyl p-hydroxybenzyl ketone, m."p. 
192° (oxime, m. p. 202—203°). Sim ilarly, methyl- 
daidzein gives 2 : 4-dihydroxyphenyl p-melhoxybenzyl 
ketone, m. p. 158° (oxime, m. p. 220°). The two ketones 
were identified by synthesis from p-hydroxy- and 
p-m ethoxy-phenylacetonitrile , respectively, by  con
densation w ith  resorcinol and  HC1 in  E t20 , and 
hydrolysis of th e  iminochlorides. D aidzin is therefore 
represented  by  form ula I  (R = H ). Three saponin- 
glucosides, C, m . p . 272° (aglucone, m. p . 235—236°),.
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Cv  m. p. 225° (aglucone, m. p. 243—245°), and C2, 
m. p. 280°, are  isolated  from  the  crude genistin  by 
extraction w ith  H 20 ; th ey  appear to  contain  both  
glucose and  pentose residues, and  th e  first is strongly 
lisemolytic. They are  accom panied by alkali-sol. 
flavone derivatives from  which, by  acid hydrolysis, 
aglucone D , C15H g0 4-0Me, m. p. 310°, and  aglucone E, 
m. p. 306° (decomp.), a re  iso la te d ; these are  converted 
by alkali in to  substances (probably PhC O C H JPh 
derivatives), m . p. 159° and  188°, respectively, and 
H C 0 ,H ; th e  form ation  of a  green coloration w ith 
FeClj by  th e  first is regarded as indicating an  o- 
dihydroxy-structure, and  consequently aglucone D  is 
probably a  hydroxym ethoxy-derivative of 8-hydroxy- 
isoflavone. " H . A. P ig g o t t . "

Plant colouring matters. XXXVI. Viola- 
xanthin. P. K a r r e r  and R .  M o r e  (Helv. Chim. 
Acta, 1931,14, 1044— 104G).—V iolaxanthin (I), in. p. 
207—20S° (corr.) (cf. th is vol., 491), and  its  perliydro- 
derivative bo th  contain  3 and  no t 4 OH groups 
(Zerevitinov). O xidation of (I) w ith  alkaline K M n04 
in presence of C6H 6 gives «5-dimethylsuccinic acid, 
indicating th e  presence of the  grouping 
m  ^C H (O H )-C H ^r .pTT.

2<'C JIe2— C M e= ^  H . B u r t o n .

Pyrenium salts. XIV. Oxidation of pyren- 
ium salts. P. Q u i n t  and  W . D il t h e y  (Ber., 1931, 
64, [B], 2082— 20S6).— Phenylxanthenium perchlorate 
suspended in  AcOH is oxidised by  H 20 2 to  2-o-hydroxy- 
phenoxybenzophenone, m . p. 104°, transform ed by 
distillation w ith  Zn dust into 9-phenylxanthen and a 
little  PhO H . I t  is converted by  K O H  and  Me2S 0 4 
\nto2-o-methoxyphenoxybenzophenone, m. p. 128— 129°, 
obtained also from  o-hydroxybenzoplienone, o-bromo- 
anisole, and  Cu powder. Sim ilar oxidation of 

p h e n y ld ib e n z o x a n th e n iu m  
perchlorate affords th e  ex
pected H  peroxide (I), m. p. 
167 — 168° (decomp.) (also 
+  1C6H 6, m. p . 167— 16S°; 
-j- lCOMe2, m. p. 167—168°;

• (I.) +  1CSH ,N , m. p. about 127°),
reconverted b y  HC104 in  AcOH into  phenyldibenzo
xanthenium  perchlorate. H . W r e n .

Synthetical experiments in the cliromone 
group. III. Diflavones. K . C. G u l a t i  and K. 
Ve n k a t a r a m a n  (J.C.S., 1931, 2376— 2381; cf. th is 
vol., 963).—Resorcinol d iacetate, when heated  w ith 
anhyd. FeCl3 in  an  atm . of C 02, gives a poor yield of 
4 : 6-diacetylresorcinol (I). W ith  FeCl3 in  AcOH, 
however, i t  yields resacetoplienone 2 -monoacetate, m. p.
119—120°, also obtained under certain  conditions w ith 
A1C13, and  transform ed by FeCl3 a t  180° into ( I ) ; under 
other conditions use of A1C13 led to  a  substance, m. p. 
83—S4°, w hilst w ith  ZnCl2 a t  130° resacetophenone 
was obtained. (I), Bz20 , and  NaOBz a t  180— 185° 
give difiavone and 7 -hydroxy-6-acetylflavone, m. p. 123°. 
Anisic anhydride and  N a anisate yield similar]}' 
4 ':  4"-dimethoxydiflavone, yellow, m. p. 192°, and
7-hydroxy-4'-methoxy-6-acetylflavone, m. p. 160— 161°; 
the form er flavone w ith  Ac20  and H I gives 4 ':  4"-di- 
hydrodijlavone, m. p. 317° (Ac2 derivative, m. p. 204—  
205°). U nder sim ilar conditions, however, trim ethyl-

gallic anhydride (modified prep.) and  N a trim ethyl- 
galla te  give very  little  3 ':  4 ' : 5 ':  3 "  : 4" : 5"-hexa- 
metlwxydijlavone, m. p . 134— 136° (decomp.), and 
m ostly  1-hydroxy-3': 4 ‘ : 5 '-trimethoxy-6-acetiylflavone, 
m. p. 224— 225° (Ac derivative, m . p . 156— 157°), 
w hilst in  the  vera try l series only 7-hydroxy-3 ' :  4 '-di- 
methoxy-6-acetylflavone, m. p. 182° (Ac derivative, m . p. 
141°), was obtained. (I), NaOAc, and  boiling A c ,0  
give 3 : 3'-diacetyl-2 : 2'-dimethyldichromone, m . p. 
261—264°, and 7-hydroxy-6-acctiyl-2-mcthylchromone, 
m . p. 134— 135°. Colour reactions are  described for 
th e  above substances. R . S. C a h n .

1 : 3 -B en zd io x in . F . D. C h a t t a w a y  and H. 
I r v in g  (J.C.S., 1931, 2492—2494).— 6-Acetamido- 
1 : 3-benzdioxin, prepared from  th e  N 0 2-derivative, 
N a, and Ac20  a t  100°, or from th e  N H 2-derivativc, 
A c 20 ,  and  a drop of H 2S 0 4, has m . p. 224° (decomp.). 
1 : 3-Benzdioxin (modified prep.), m. p . 12-5°, b. p.
210—2117754 mm., 100-5— 101-5°/20 m m ., w ith 
H N 0 3 (d 1-5) and a  little  carbam ide gives 6 : S-dinitro- 
1 : 3-benzdioxin (I), m. p. 135— 136°.

[W ith M. G o e p p .] (I) w ith  C r03 in  ho t AcOH 
yields 6 : S-dinitro-4-keto-l : 3-benzdioxin, m .p . 196-5—  
197-5°, w hich w ith boiling 10% N aO H  affords CHsO 
and  3 : 5-dinitrosalicylic acid, th u s  proving the  
constitu tion  of (I). R . S. Ca h n .

Dichromvlenes and the valency tautomerism  
of unsaturated system s. A. S c h o n b e r g  and  S. 
N ic k e l  (Ber., 1931, 64, [B], 2323—2327).—In  the  
search for analogues of dixanthylene (A., 192S, 526), 
i t  has been observed th a t  tetraphenyl-, tetra-p-anisyl-, 
and octam ethyltetra-p-am inotetraphenyl-ethylene are 
no t thermocliromic and  do no t suffer fission a t  th e  
central ethylenic linking when heated w ith S. The 
action of xanthion on diphenyldiazom ethane yields oo'-

oxidoletraphenykthylene sulphide, 0<Cq6{j4! > C < ^ g ,
m. p. indef. 185— 190° when rap id ly  heated, tran s
form ed by Cu-bronze in  boiling PhMe into 00'-oxido-
letraphenylcthylene, 0<%QG|^4]>C;CPh2, m. p. 195—
196°, a  colourless substance which is reddish-yellow 
when molten and yields ho t, reddish-yellow solutions.
4-Thio-2-phenylchromone is converted by diazo- 
m ethane in E t20 -C 6H 6 into di-y-2  : 2 '-diphenylchrom-
enyl-4 : 4'-dithiolmethylenc ether, Q]q.g^>CH2 ( I ; R =

ln .p tr
m - P- a^ 0,d  182— 1S3° (decomp.) after

3

softening, transform ed by  Li phenyl into 2 : 2 '-di-
phenylchromylene (II), j^C6H 4< ^ p .^ j^ 1j , m. p. 224°,
yellow crystals which become red when w arm ed or 
compressed and m elt to  a blood-red liquid which 
becomes yellow when cooled. a-Naphthaflavone is 
transform ed by P 2S5 in to  a.-naphtha-4-thioflavone, m. p.
171— 172°, converted b y  diazom ethane in to  the com- 

1 'n .p p ii
pound (I) (R = C 10H 7< q <j j j j  ), m. p. 165°, to  a
reddish-brown liquid after softening a t  164°.

H . W r e n .
Action of aliphatic diazo-compounds on 

pyrrole and its homologues. C. D. N e n it z e s c u
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an d  E. S o l o m o n ic a  (Ber., 1931, 6 4 ,  [B\, 1924— 1931). 
—The products of the  action of aliphatic diazo-com- 
pounds and ketens on pyrroles appear to  be invariably 
G derivatives. Pyrrole, Cu powder, and E t  diazo- 
acetate a t  100° afford Et pyrrole-2-,acetate, b. p. 129°/ 
15 m in., hydrolysed to  pyrrole-2-acetic acid, decomp. 
83—84°, which is decarboxylated to  2-m ethylpyrrole. 
Similarly, Et 2 : ‘i-dimethylpyrrole-5-acetate, b. p. 134°/ 
12 mm., yields successively non-cryst. 2 : 4-dimethyl- 
pyrrole-5-acetie acid and 2 : 4 : 5-trim ethylpyrrole. 
2 : 3 : 4 : 5-Tetram ethylpyrrole is derived from E t 
diazoacetate and 2 : 4 :  5-trim ethylpyrrole. Benzoyl- 
phenyldiazom ethane and  pyrrole a t  50—60° yield 
2 : o-bisdiphenylacctylpyrrolc., m. p. 225°. 5-Diphenyl-
acelyl-2 : 4-dimethylpyrrole, m. p. 169°, also prepared 
from CPh2lCO and  2 : 4-dimethyIpyrrole, is oxidised 
by C r0 3 in AcOH to benzoplienono; i t  is also obtained 
by the successive addition of dim ethylpyrrole and  
diphenylacetyl chloride to  M gEtB r in E t20 . 2 : 4-Di-
m ethylpyrrole and E t  diazoacetoacetate give 5-a-carb- 
ethoxypropionyl-2 : 4-dimethylpyrrole, m. p. 109°, tra n s
formed into 5-propionyl-2 : i-dimethylpyrrole, m. p. 
134°, also prepared from 2 : 4-dim ethylpyrrole,EtCOCl, 
and M gEtBr in E t.,0 . Et \-methylpyrrolc-2-acetate, 
b. p. 137°/26 mm., and \-mcthylpyrrolc-2-acetic acid, 
m. p. 112°, are described. W ith  a larger proportion 
of E t  diazoacetate, 1-methylpyrrolc gives 1 -melhyl- 
pyrrole-2 : o-diacetic acid, decomp, above 150° (Me 
ester, m. p. 56°). H . W r e n .

P y r id in e  d e r iv a tiv e s . XV. H y d ro g e n a tio n  of 
[2 -]p y rid o n e  a n d  i t s  AT-a lk y l d e r iv a tiv e s . C.
R a t h  (Annalen, 1931, 4 8 9 ,  107— 118).— 2-Pyridone 
and its Ar-alkyl derivatives are readily hydrogenated 
a t  ISO—220°/40 atm . in presence of Ni, Cu, or, best, 
N i-Cu, to  the corresponding tetrahydro-com pounds. 
By in teraction of K  2-pyridone, m. p. 274—276°, with 
the appropriate alkyl iodide 1-isojrropyl-, b .p . 145— 
150°/15 mm., 1-n-butyl-, b. p. 148°/10 mm., and 1-n- 
oclyl-, b. p. 1S9°/12 m m ., -2-pyridones are obtained. 
The following are obtained by reduction : 2-piperidono 
[hydrochloride, m. p. 182— 183° (lit. 155— 160°); 
C5H aO N ,IIgCl, J I20 ,  m. p. 187° (decom p.)]; Ar-methyl- 
[hydrochloride, m. p. 104°; -\-IIgCl2,H20 , m. p. 119— 
120°]; E-ethyl-, b. p. 109°/12 mm. (hydrochloride, 
m. p. 108°; -\-HgCl2,IlnO, m. p. 113°); 'E-propyl-, 
b. p. 121°/14 mm. (hydrochloride, m. p. 112°); N-iso- 
propyl-, b. p. 127— 12S°/15 mm. (hydrochloride, m. p.
11S°; +HgCL,, m. p. 140—141°); E-butyl-, b. p. 130— 
131°/11 m m .; N -n -octyl-, b. p. 172°/10 mm., and 
E-benzyl-, b. p. 193°/8 m m ., -2-piperidones. The 
alkylpiperidones are hydrolysed by acids or (very 
readily) by alkalis to  the  corresponding S-alkylamino- 
valerie acids, of which the following appear to  be 
n ew : 8-ethyl-, m. p. 115°; 8-propyl-, m. p. 118— 
119°; S-isopropyl-, m. p. 123— 124°; 8-butyl-, m. p. 
124°; S-n-octyl-, m. p. 139— 140°, and 8-benzyl-, m. p. 
120°, -aminovaleric acid hydrochlorides. H ydrogen
ation of 2-chloro-5-nitropyridine a t  150—200°/30 atm . 
gives the  corresponding N H 2-compound only, and  of
2-chloro-5-cyanopyridine gives (probably) di-(2-chloro- 
ri-pyridylmethrjl)amine, m . p . 104°. H . A. P ig g o t t .

S te re o c h e m is try  of AT-p h e n y lp y rro le s . X IX .
L. H. B ock and R . A d a m s  (J. Amer. Chem. Soc., 
1931,53,3519—3522; cf. th is  vol., 362).—E t acetonyl-

acetoacetate (I) and  p-aminobenzoic acid in E tO H  
give, a fter alkaline hydrolysis, N -p -carboxyphenyl- 
2 : 5-dimethylpyrrole-3-carboxylic acid, m. p. 277—280° 
(corr.) (brucine H  and  strychnine H  salts). N-m-Car6- 
oxyphenyl-, m. p. 229—233° (corr.) (brucine Id and 
strychnine II salts), N-o-tolyl-, m. p. 184-5— 185-5° 
(corr.), and E-3-methoxy-o-tolyl-, m. p. 198— 199° 
(corr.), -2 : b-dimethylpyrrole-3-carboxylic acids are pre
pared sim ilarly from (I) and ra-aminobenzoic acid, 
o-toluidine, and 3-methoxy-o-toluidine, respectively. 
A nthranilic acid and E t  a<x'-diacetylsuccinate afford 
E-o-carboxyphenyl-2 : 5 -dimethylpyrrole-3  : 4 -dicarb- 
oxylic acid, m. p. 237—238° (strychnine IE  and 
cinchonine U 2 salts). None of the  above pyrroles 
could be resolved. Optical isomerism in iV-phenyl- 
pyrroles probably resembles th a t  in  the  P h 2 series.

H . S u r to n .
S y n th e s is  of in d o le  d e r iv a tiv e s . R . H. F. M ansice 

(Canad. J .  Res., 1931, 4 ,  591— 595).— E t a-acetyl-
8-phenoxyvalerate (I) trea ted  in  aq. E tO H  alkaline 
solution w ith  PhN 2Cl gives E t  a-anilinoimino-
S-phcnoxyvalerate, converted by application of the 
Fischer indole synthesis into Et 3-$-phenoxyelhyl- 
indole-2-carboxylate, m. p. 135° (corr.), hydrolysed to 
the  corresponding acid, m . p. 166— 167° (corr.), which 
is decarboxylated to  3-fi-phe noxy ethyl indole, m. p. 99° 
(corr.). Hydrolysis of (I), followed by trea tm en t with 
P1iN2C1 in alkaline solution, leads to  the y-phonyl- 
hydrazone of rr phenoxy- Py-diketohexane, m. p. 
110° (corr.). Et 2-carbethoxy-l-methoxy-$-(3-indolyl)- 
propionate (from E t  cyc/opentanone car boxy late and 
diazotised o-anisidine), m. p. 95—96° (corr.), is hydro
lysed to  the  corresponding dibasic acid, m. p. 232° 
(loss of C 02), decarboxylated to  l-methoxy-$-(3- 
indolyl)propionic acid, m. p. 146° (corr.). The azide 
of indolylpropionic acid (II) is decomposed by hot 
H 20 , giving di-$-(3-indolylethyl)carbamide, m. p. 159° 
(corr.). W hen boiled w ith MeOH, (II) gives the 
corresponding urethane, m. p. 82° (corr.), and di- 
indolylpropionhydrazide, m. p. 237° (corr.), a  mixture 
of which (crude) heated a t 230° w ith phthalie acid or 
anhydride (A., 1929, 698) gives the  corresponding 
phthalim ide, converted into the free base byN 2H ,,H 20. 
By heating the m onophenylhydrazono of 1 : 2-diketo- 
cycZopentane w ith E tO H  and  HC1, 2-ketodihydropent- 
indole, m. p. 24S—249° (corr.), is formed.

J .  D. A. J o h n s o n .
H y d ro x y q riin o lin e  d e r iv a tiv e s  o b ta in e d  b y  the 

a c tio n  of so d iu m  h y d ro g e n  s u lp h ite . J . M. 
K o g a n  (Ber., 1931, 6 4 ,  [B], 2150—2156; cf. A., 1930, 
1445).— 6-H ydroxyquinoline is coupled w ith diazotised 
sulphanilic acid to  N a 6-hydroxyquinolinebenzeneazo- 
p-sulphonate, w hich, w ith NaHSOs a t >  60—70°, affords 
the  substance C ,5H 10O4N3SNa,NaHSO3, readily de
composed by NaO H , N a2C 03, or N aH C 03. T reatm ent 
of 6-hydroxyquinoline hydrochloride w ith N aN 02 
yields 5-nitroso-6-hydroxyquinolino, which with 
N aH S 0 3 gives the  compound C9H e0 2N 2,N aH S03, 
transform ed by aq. H 2S 0 4 into 5-amino-G-hydroxy- 
quinoline-3-sidphonic a c id ; the  last-nam ed substance 
is converted by conc. HC1 into the  product 
C9H 80 4N 2S,HC1. H . W r e n .

Q u in o lin e  d e r iv a tiv e s . X X V II. D eriv a tiv es  
of 2 -p h e n y l-3 -m e th y lq u in o lin e -4 -c a rb o x y lic  acid .
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X X V III. 4 -A m in o - a n d  4 -c h lo ro -2 -p h e n y l-
3 -m e th y lq u in o lin e . X X IX . 4 -A m in o -2 -p -to ly l-  
qu in o lin e  a n d  4 -a m m o -2 -p h e n y lq u in o lin e -4 - 
ca rb o x y lic  a c id . X X X . D e riv a tiv e s  of 2- 
p b en y lq u in o lin e -3 -ca rb o x y lic  ac id . H. J o h n  
[with H . Ott a w a ] (J. pr. Chem., 1931, ju j; 131, 301— 
308, 309—313, 314— 322, 323—330).—X X V II.
2-Phenyl-3-methylquinoline-4-carboxylic acid (this 
vol., 1107) is converted through its  acid chloride into 
M r, m. p. 76°; Et, m. p. 51°; (i-chloroethyl, m. p. 
81°; Pra (picrate, m. p. 1G3°); and  [i-dicthylamino- 
ethyl (picrate, in. p. 185°), esters : diethylamide, in. p. 
127° (hydrochloride ; sulphate; nitrate ; picrate); 
hydrazide, m. p. 141° (hydrochloride; sulphate; nitrate; 
picrate, m. p. 215°), converted in to  isopropylidene, 
m. p. 151°, and  p-amino-v.-methylbenzylidene, m. p. 
241°, derivatives, and  by H N O , into the  azide. This 
w ith boiling H 20  affords s-bis-(2-phenyl-4-quinolyl-
3-methyl)carbamide, m. p. 279° (hydrochloride, m. p. 
above 300°; picrate).

X X V III. N H 3 converts the  above acid chloride into 
the amide, m. p. 286° (hydrochloride; sulphate', 
nitrate-, picrate), which, w ith  K O B r, y ie ld sA-amino-2- 
phenyl-3-methylquinoline, m. p. 118° [Ac derivative, 
m. p. 162°; hydrochloride, m. p. above 300°; sulphate; 
nitrate; chloroplalinate), converted by HC1 and  K N 0 2 
into 4 -chloro-, m. p. 97° [hydrochloride, nv. p. 280° 
(decomp.); sulphate', nitrate', picrate), together w ith  a 
little 4-hydroxy-, m. p. 267°, -2-plienyl-3-methyl- 
quinoline.

X X IX . Sim ilarly, 2-p-tolylquinoline-4-carboxylic 
acid gives the  acid chloride (hydrochloride, m. p. 188°), 
Et, m. p. 54°; $-chloroethyl, m. p. 79°; and P r“, 
m. p. 32°, esters; amide, m. p. 20S° (hydrochloride; 
sulphate', nitrate, picrate), and hydrazide, m. p. 
232—233° (hydrochloride; sulphate, nitrate-, and 
picrate, m. p. above 300°), converted by CH2Ac-C02E t 
into (2-p-tolyl-4-quinolyl)-3-methyl-5-pyrazolone, m. p. 
305°, and  by  H N 0 2 into the  azide, decomp. 180°. The 
last-nam ed is converted by heating in dry  C6H„ into
2--p-lolyl-4-quinolylcarbimide, m. p. 206° (decomp.) 
(hydrolysed by K O H  in E tO H  to  4-amino-2-p-tolyl- 
quinoline), by  boiling H 20  into s-6is-(2-p-<oZy(-4- 
quinolyl)carbamide, m. p. 163° (hydrochloride; sulphate; 
nitrate; ¡Aerate), and  by hot E tO H  into 2-p-tolyl-4- 
quitiolylurethane, m. p. 98°, hydrolysed by hot HC1 
(d 1-19) to  4-amino-2-p-tolylquinoline, m. p. 159° (Ac 
derivative, m. p. 195— 196°; hydrochloride', sulphate, 
nitrate; picrate, m. p. 255°). Oxidation of 4-amino-
2-p-tolylquinolm ew ithM n02 or C r03 and H 2S 0 4 affords 
p-(4-amino-2-quinolyl)benzoic acid, m. p. above 300° 
(many salts).

X X X . By sim ilar m ethods the  acid chloride [hydro
chloride, m. p. 220° (decomp.)] of 2-phenylquinoline-
3-carboxylic acid is converted into its  '¿-chloroethyl, 
m. p. 55°, CEtMe2, m. p. 210°, fi-diethylaminoethyl 
(hydrochloride, m p. 102— 103°), and CH2Ph, m. p. 
137°, e s te rs ; amide, m. p. 216° (hydrochloride; sulphate; 
nitrate; picrate); ethylamide, m. p. 185° (hydro
chloride ; sulphate; nitrate ; picrate) ; diethylamide, 
p .  p. 114° (hydrochloride; sulphate; nitrate; picrate) ; 
isoamylamide, m . p. 86° (hydrochloride; sulphate; 
nitrate; picrate); (i-hydroxy ethylamide, m. p. 150°
(hydrochloride; sulphate; nitrate; picrate) ; and 
^•benzyloxyethylamide, m. p. 107°; urethane, m. p.

135° (hydrochloride; sulphate; nitrate; picrate);
2-phenyl-3-quinolyl-, m. p. 86° (hydrochloride; sulphate; 
nitrate; picrate), and  s-bis-(2 -phenyl-3-quinolyl)-, 
m . p. 236° (hydrochloride; sulphate; nitrate ; picrate), 
-carbamide; and  EE'-(2-phenyl-3-quinolyl)ethylene- 
diamine, m. p. 300° (hydrochloride; sulphate; nitrate; 
picrate). J . W . B a k e r .

Q u ino line  d e r iv a tiv e s . X X X I. 3 -A m in o -2 - 
p h e n y lq u in o lin e . X X X II. 3 -H a lo g en o -2 -p h en y l- 
q u in o lin e s . H. J o h n  (J. pr. Chem., 1931, [ii], 
131 ,346—353,354— 356).—X X X I [with H . Ott a w a ],
2-Phenylquinoline-3-carboxyhydrazide, m. p. 212°, 
prepared either from the  corresponding Me ester or 
acid chloride, condenses w ith CH2Ac-C02E t  w ith 
form ation of \-(2'-phenyl-3'-quinolyl)-3 -methyl-5- 
pyrazolone, m. p. 237°, and is converted by H N 0 2 into
2-phenylquinoline-3-carboxyazide. The azide is de
composed in boiling CGH 6 to  3-carbimido-2 -phenyl- 
quinoline, m. p. 262° (decomp.), and  on hydrolysis, and  
alcoholysis, respectively, gives s-di-(2 -phenyl-3 - 
quinolyl)carbamide, m. p. 268°, and  2-phenyl-3-quinolyl- 
urethane, m. p. 115°. 3-Amino-2-phenylquinoline 
[melhiodide, m. p. 238°; ethiodide, m. p. 212°; Ac, 
m. p. 124°, and Ac,, m. p. 173° (cf. A., 1923, i, 481), 
derivatives] is obtained by hydrolysis of the  ure thane  
w ith  conc. aq. HC1, or of the carbim ide w ith  30% K O H  
in  E tO H , or by the action of NaO Br on th e  carboxyl- 
amide.

X X X II. 3-Amino- is converted in to  3-hydroxy- 
(63%) and 3-chloro-, m. p. 92°, (37%) -2-plienyl- 
quinoline by diazotisation in  conc. HC1 a t  —14° to  
— 10°, and subsequent heating. 3-Bromo-2-phenyl- 
quinoline, m. p. 86°, is prepared by the G atterm ann 
reaction. Num erous salts are described.

H . A. P iggott.
S y n th e se s  in  th e  c a rb a z o le  s e r ie s . A lleg ed  

sy n th e s is  of 3 -n itro -V -e th y lc a rb a z o le . F . It. 
S to rr ie  and S. H. T u c k e r  (J.C.S., 1931, 2255—  
2263).— R eduction of 2 : 4-dim tro-N -ethyldiphenyl- 
amine (I) by (NH4)2S or Na trisu lph ide gives 2-nitro-
4-amino-AT-cthyldiphenylam inc (II) [hydrochloride, 
m. p. 183— 185° (decomp.)], and no t th e  4-nitro-
2-amino-compound (cf. A., 1904, i, 270). Hence the 
substance, m. p. 108°, obtained from th is  am ine (loc. 
cit.), is no t 3-nitro-Ar-ethylcarbazole (cf. J.C .S., 1923, 
123, 2143). The constitu tion  of (II) is proved by  con
version into 4-chloro-2-nitro-E-ethyldiphenyiamine
(III), which has been synthesised by independent 
m ethods. O ther reduction products of (I) are 
described. R eduction affects the  4 -N 02-group also 
of the  Ar-Me homologue. The anomalous behaviour 
of these substances is possibly due to  the  te rt. nature  
of the  N  atom . Syntheses of Ar-methyl- and  N-ethyl- 
carbazole are recorded.

(I) and N a2S in  aq. E tO H  give 2-nitroA-azoxy-E- 
ethyldiphenylamine (?), m. p. 152— 153°, or aminoazo- 
N  - e thy Id iphenylam ine (?),  m. p. 194°, according to  the 
experim ental conditions. The constitution of the 
form er product is rendered probable by its form ation 
from (I), benzoin, and N aO E t in ho t E tO H , bu t 
N isbet’s form ulation (A., 1927, 1063) of th is  reaction 
is criticised. The diazonium sulphate of (II) w ith 
Cu-bronze gives no identifiable substance, bu t the  
diazonium  chloride w ith Cu-bronze or CuCl gives (III),
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red, m. p. 81—S2°, also obtained (i) from 1 : 4-di- 
cliloro-2-nitrobenzene, N H P h E t, and  K 2C 0 3 a t  205—  
215°, and (ii) by adding E t2S 0 4 to  4-chforo-2-nitrodi- 
phenylam ine, and K O H  in  boiling COMe2. 2-Nitro-
4-amino-A7’-m ethyldiphenylam ine [hydrochloride, m . p.
177— 178° (decomp.)] and  4-chloro-2-nilro-E-methyl- 
d i phenylamine, orange-red, m. p. 71—72°, were p re
pared  in  th e  sam e w ay as th e  A7-E t homologues. 
o-Nitrodiphenylam ine, K O H , and Me2S 0 4 in  COMe2 
yield o-nitro-E-methyldiphenylamine, b. p. 205°/15 mm. 
(and under certa in  conditions a yellow substance, m. p. 
172°), which w ith  Sn and  HC1 in  E tO H  gives o-amino- 
E-methyldiphenylamine, b. p. 182— 184°/15 mm. (Ac 
derivative, m. p. 87— 89°; long heating  w ith  Ac20  
gives a  substance, m. p. 118°); th is, when diazotised 
and  subsequently  heated  w ith aq. N aO H , affords 
Ar-methylcarbazole. Ar-Ethylcarbazolc was sim ilarly 
prepared from  th e  corresponding Ar-E t compounds. 
Nitro; - 4 - carboxy - 4 ' - m ethyldiphenylam ine, when 
heated w ith  aq. K O H , gives p-toluidino and  3-nitro-
4-hydroxybenzoie acid. I t. S. Ca h n .

P h e n a n th r id in e  s e r ie s . I .  S y n th e s is  of p h e n -  
a n th r id in e  h o m o lo g u e s  a n d  d e r iv a tiv e s . G. T. 
Morgan  and L. P . W alls  (J.C.S., 1931, 2447— 
245C).— D ehydration of acyl-o-xenylamines by  P0C13 
affords sm oothly alkyl-, chloroalkyl-, phenyl-, and 
nitrophenyl-phenanthridines, bu t fails w ith forruyl- 
o-xenylamine. The nitrophenylplienantliridines arc 
sol. in fairly conc. acids. The corresponding N II2- 
compounds (which arc diazotisable) give no colour 
in  conc. or du . AcOII ; th e  o- and  p-, b u t no t the  m-, 
compounds give orange-red solutions in dil. m ineral 
acids, owing to  tautom érisation  to  an  imino-quinonoid 
structu re  ; addition of more acid destroys the  colour, 
addition  of a  proton to  the  !NH group suppressing 
the  tautom érisation. Acetyl-o-xenylamine (2-acet- 
am idodiphenyl), m. p. 120° [prepared from o-xenyl- 
amine (1) and warm  A c ,0  (cf. A., 1927, 230)], when 
gently boiled w ith P0C13 for 1 hr., affords 9-m ethyl- 
phonanthridine in  70%  yield. Propionyl-o-xenyl- 
amirie gives sim ilarly 9-ethylphenantliridine. (I) 
and CHoCbCOCl in E taO give chloroacetyl-o-xenyl- 
amine, m . p. 9S-5°, which w ith P0C13 yields 9-u- 
chloromethylphenanthridine, m. p. 134°. Benzoyl-o- 
xeriylamino (prepared by the Schotten-B aum ann 
m ethod) gives 9-phenylphenanthridine. (I) w ith 
o-, m-, and  p-nitrobenzoyl chloride and pyridine a t  
100° gives o-, m-, and p-nitrobenzoyl-o-xenylamine, 
m . p. 129— 131°, 134°, and 158-5°, respectively, 
which, when boiled w ith POCl3 for 2—3 hr., afford
9-0-, -m-, and -p-nitrophenylphenanthridine, m. p. 
122-5°, 172°, and  192°, respectively. These, when 
reduced w ith  Fe filings in  acidified dil. E tO H , give
9-0-, -m-, and  -p-aminophenyVphenanthridirte, yellow, 
m . p. 168-5°, 159— 161°, and 197— 199° [Ac deriv
atives, (+ 0-5C 6H c) m. p. anliyd. 185°, 237-5°, 
( +  ?EtOH) m. p. anliyd. 219°], respectively. The 
NHAc-derivatives, when trea ted  w ith  Me2S 0 4 in hot 
P liX 0 2, give th e  methosulphates, o-, m. p. abou t 225° 
(decomp.) after sintering and  decomp., m-, m. p. about 
209° (decomp.) after becoming yellow a t  170°, and 
p-, + P h N 0 2, which is lost on recrystallisation from 
E tO H , decomp. anhyd. 22S° after darkening a t  170°, 
respectively; when these are boiled for 1 hr. w ith

5IV-HC1 and the p n is subsequently brought to  5 by 
addition of aq .:N H 3, 9-0-, -in-, and -p-aminophenyl
10 -methylpyridinium chloride, m. p. 226° (decomp.) 
a fter decomp. from  170°, 222° (decomp.) after decomp. 
from 160°, and  247° (decomp.) after sintering, re
spectively, are obtained. R . S. Ca h n .

E . F is c h e r ’s  te tra m e th y lu re id in e .  H . B iltz 
and P. N a c h t w e y  (Ber., 1931, 64, [Ii], 1974— 1976).— 
Unsuccessful a ttem p ts  were m ade to  repeat Fischer’s 
prep, of tetram ethylureidine from tetram ethyluric 
acid (cf. Gatewood, A., 1925, i, 1189). I t  is con
cluded th a t  th e  compound does no t exist and th a t 
F ischer’s product was som ewhat im pure dimcthyl- 
liydantoylm ethylam idc. H . W r e n .

R e a c tio n s  of so m e  b a r b i tu r ic  a c id  d e r iv a tiv e s . 
J .  B o ug ault  and  J . G u il l o n  (Compt. rend., 1931, 
193, 463— 466).—The action of I  and  B r on un
sa tu ra ted  derivatives of barbituric acid in aq. N aH C 03 
is described. The former causes the  addition of 
H O I followed by  elim ination of H 20 , giving iodinated 
lactones. Using B r, allyl derivatives behave similarly, 
b u t w ith o ther substitu ted  barbituric acids com
pounds analogous to  chloroamides are obtained.

E . H . Sh a r b l e s .
C h an g es  in  u l tra -v io le t  a b s o rp t io n  s p e c tru m  

of u r a c i l  a n d  re la te d  c o m p o u n d s  u n d e r  the  
in flu en ce  of r a d ia t io n s .  F . F . H e y r o t h  and J . R. 
L oofbouro w  (J. Amer. Chem. Soc., 1931, 53, 3441— 
3453).—U ltra-violet absorption spectra are given 
for uracil, adenine sulphate, thym us nucleic acid, 
and  2 : 5-dichloro-4-methylpyrimidine in  H 20 . The 
spectra of these compounds during ultra-violet 
irradiation  show th a t  first of all increased absorption 
occurs in the low regions adjacent to the  absorption 
band, and  th en  selective absorption gradually dis
appears. The first change indicates an  alteration  in 
constitu tion  (which m ay be duo to  some type of 
intram olecular rearrangem ent producing an  unstable 
ring), w hilst the  la tte r shows th a t  the  compounds 
are either decomposed or polymerised.

H . B u r t o n .
M e th y lc a f ie id in e . H . B iltz  and  II . R a k e t t  

(Bor., 1931, 64, [RJ, 1970— 1974).—M etliylation of 
caffeidine w ith  Me2S 0 4 occurs slowly and incom
pletely (cf. A., 1928, 906), whereas the  compound 
is readily  transform ed by M el into methylcafieidine, 
m. p. 98—99°,and caffeidide hydriodide, m . p .247—249° 
(decom p.); m ethylcafieidine perchlorate, m. p. 173°, 
chloroaurate, and th e  complex salt, [Ag(C8H 140 N 4)]N 03, 
are described. Caffeidine chloroplatinate, chloro
aurate,fluoborate, m. p. 219° (decom p.),and thiocyanatet 
m. p. 197° [passing a t  160— 170° into 2-thiotheo- 
bromine, in. p . 298° (decomp.)], have been prepared.
The constitu tion ^v^C H  is assigned

to  methylcaffeidine, since w ith M el it  affords the 
hydriodide, C9H 180 2N4,H I, m. p. 153° (decomp.). 
Caffeidine is transform ed by m ethyl- or ethyl-carb- 
amido into theobrom ine, by s-dim ethylcarbam ide into 
caffeine, and by  s-diethylcarbam ide in to  1-ethyl- 
theobrom ine. H . W r e n .

C o lo u r of c o m p le x  d ia z o le s . I I I .  G. C. Ch a k - 
Ra v a r t i (Proc. XV Ind ian  Sci. Cong., 1928, 15S).— 
Since all known coloured condensed pyrrole- and
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pyridine-glyoxaline derivatives m ay be represented 
as containing a double quinonoid pyrrole or pyridine 
nucleus, th is s tructure  is regarded as the chromophore.

Ch em ical  A bstr a c t s .
T h io -o ro tic  a c id . M: B ac h stez  (Gazzetta, 1031, 

61, 520—527 ; cf. A., 1930, 781).— Condensation of 
thiocarbamide w ith  E t  oxalacetate gives an unstable 
ester which on rap id  saponification yields thio-orotic 
acid [blackens w ithout m elting a t  322° (corr.) ; 
decomp. 339° (corr.)] (Na, K , NH,V Ag, Ag2, Ag2, and 
Pb salts). Thio-orotic acid in MeOH w ith gaseous 
HC1 gives the  0 -Me derivative, m. p. 201° (corr., 
decomp.). M el and  th e  Ag sa lt give instead of the 
N-Me derivative of thio-orotic acid the  0-Me deriv
ative of orotic acid. The S atom  is no t a ttacked  by 
chloroacetic acid or by  HC1. E . E . J .  Ma r l e r .

S y n th e s is  of a  p y r id a z in e  d e r iv a tiv e . I t. E .
M e y e r  (Helv. Cliim. A cta, 1931, 14, 1187— 1189).— 
E t s-di(benzeneazo)aeetoncdicarboxylate, m. p. 125°, 
prepared from  E t  acetonedicarboxylate and an  excess 
of bonzenediazoniüm chloride, when heated  w ith 
E tO H  passes (by loss of E tO H  from the  hydrazone 
form) into E t 5 - benzeneazo - 4 : G - dilceto - 1 - phenyl - 
1 :4  : 5 : G-tetrahydropyridazine-3-carboxylate, m. p. 
164—165° (free acid, m. p. 260°). H . B u r to n .

D ecah y d ro  - 1  : 8 - n a p h th y r id in e  a n d  o th e r  
n a p h th y r id in e  d e r iv a tiv e s . G. R o ller  and  E. 
K a n d l e r  (Monatsh., 1931, 58, 213— 237).— R eduction 
of 2 : 4-dichloro-l : S-naphthyridine w ith  an  excess of 
Na and abs. E tO H  gives a  poor yield of decahydro- 
1 : 8-naphthyridine (I), m. p. 119— 121°, subliming 
from 68°/16 mm. (NO- and Bz derivatives, oils; 
mixed products obtained by trea tm en t w ith Mel, 
oils), together w ith a  substance, probably a  p artly  
reduced hydroxy- or m ethoxy-naphthyridine, which 
on repeated reduction yields more (I). The structure 
assigned to  (I), in preference to  th a t  of 2-amino-
3-M -propyltctrahydropyridine, is proved because the 

qjt base cannot bo reduced, and  because 
2 dehydrogenation by P d  affords a  base, 

]CH , C8H j0N 2, containing a sec. and a te r t. 
AH, N  atom , which m ust be (H). Methyl- 

N  N H  ation  of (I) gives two methiodides,
T both  of which on degradation vield 

(U,) NHMe2 and a base C10H 17N  ; th is last 
base yields NMe3 on degradation by Em de’s method, 
and m ust, therefore, be

CHMe:C(:CH,)-CH:CH-CH,-NMe, (III), 
CH,:CH-CH:C(CHo-NMe2)-CH:CHMe (IV), or 
CH2:CH-CH:C(CH2-NMe^)'CH2’CH:CH2 (V) ; 

alternative structures containing the grouping 
C!CH‘NMe2 are impossible, because of the stab ility  of 
the base to  acids. On catalytic reduction this base 
absorbs 3 mois, of H 2, and tho saturated  base thus 
obtained is shown by synthesis to  be $-n-propyl-n- 
amylamine (VI). The unsaturated  base m ust, there
fore, be (IV) or (V). M éthylation of (I), even in the 
cold, leads to  the  liberation of NMe3 and NHM e, ; 
possible mechanisms for this degradation are dis
cussed and considered to  favour form ula (V) ra ther 
than (IV).

(I) and finely-divided P d  a t  220° give N H 3 (isolated 
as wi-nitrobenzamide), tetrahydro-1 : 8-naphthyridine
(II), m. p. 68—70°, b. p. 140— 145°/12 mm. (picrate,

m. p. 231°; ATI-derivative, m. p . 79—81°), a  little  oil, 
b. p . approx. 80°/12 mm., and  an  oily residue. (I) 
gives a chloroaurate, m. p. 135°, passing in  w arm  HC1 
into the  monoacidic salt, m. p. 166—167°. (I) w ith
M el and K 2C 03 in  MeOH a t room  tem p, give the  
dimethiodide, m. p. 218°, of a m ethylated  compound 
derived from (I) by ring fission, and a  syrupy dimeth
iodide (?) ;  these salts, singly or mixed, when trea ted  
in  H 20  w ith AgaO and distilled, yield the  base (V) 
[or (IV)], b. p. 82— 8 3 ° /ll mm. (picrate, an  oil) (which 
reduces A u C13 and resinifies on keeping), together w ith  
NMo3 [chloroaurate, m. p. 257° (decomp.), no t as 
h itherto] and NHMe2. The am orphous mcthiodide of 
th is  base, on trea tm en t in H 20  w ith Ag20  or N a-H g , 
affords NMe3 and an  unsaturated  hydrocarbon (re
sembling acraldehyde in odour), which yields no cryst. 
derivatives. (V) [or (TV)] in  AcOH in presence of 
P t0 2 absorbs 3 mols. of H 2 to  give (VI), b. p . 77—  
80°/27 mm. (chloroaurate, m. p. 158— 160°; meth- 
iodide, dccomp. 212°). (3-Metliyl-n-amyl alcohol (pre
pared by  reduction and hydrolysis of E t  m ethyl-n- 
propylacetoacetato w ith N a and E tO H ) w ith red P  
and I , first cold and then  a t  100°, affords the iodide, 
b. p. 53—55°/12 mm., which w ith  E t  sodioaceto- 
acetato gives Et a.-acetyl-y-methyl-n-heptoate, b. p.
120—124°/12 mm. On reducing arid hydrolysing 
th is w ith N a and abs. E tO H , S-methyl-n-heptanol, 
b. p. 188—193°, and a lower-boiling fraction (possibly 
hydrocarbons) are obtained. The hoptanol w ith red 
P  and I  gives tho  iodide, b. p. 92—95°/13 mm., which 
w ith NHM e, in E tO H  a t  130— 135° forms dimethyl-S- 
methyl-n-heptylamine, b. p. 75°/29 mm. [chloroaurate, 
m. p. 47—49°; mcthiodide, m. p. 185° (decomp.), 
depressed by the  mcthiodide of (VI)]. P r“B r (pre
pared by  distilling P raOH w ith I12S 0 4 and K B r), b. p. 
71°, condenses w ith E t ,  disodiom alonate to  give E t, 
di-tt-propylm alonate, b. p. 248—249°, which on hydro
lysis and  loss of CO, gives a-?i-propyl-n-valeric acid,
b. p. 218°, the  E t ,  ester of which, when reduced w ith 
N a and abs. E tO H  a t  100°, affords (3-n-propyl-n- 
arnyl alcohol, b. p. 179°, liavjng an odour of pepper
m int. This alcohol w ith red P  and I  gives tho corre
sponding iodide, b. p. 90°/14 m m ., which w ith NHM e2 
in abs. E tO H  a t  130° yields (VI) [chloroaurate, m. p. 
160—161°; mcthiodide, decomp. 215°; ne ither m. p. 
is depressed by adm ixture w ith the  derivatives of
(VI) obtained from the base (V)].

W hen th e  mcthiodide, m. p. 212°, of 2 : 4-dimethoxy- 
1 : 8-naphthyridine is trea ted  w ith aq. K O H  and 
K 3Fe(CN)6, 2 : á-dimethoxy-8-methyl-l : 8-naphthyrid- 
one, m. p . 137— 138°, distilling a t  12 mm., is obtained.

R . S. Ca h n .
F o rm a tio n  of s e m i q u iñ o n e s  a s  in te rm e d ia ry  

re d u c tio n  p ro d u c ts  f ro m  p y o cy an in e  a n d  so m e  
o th e r  d y es . L . Mic h a e l is  (J. Biol. Chem., 1931, 
92, 211— 232).—Tho titra tio n  of pyocyanine (this 
vol., 684) has been applied to  a-hydroxyphenazine 
and rosinduline. In  acid solution (below p a 4 and  2, 
respectively) reduction of these dyes proceeds in two 
separate stages, in  each of which one I I  atom  is 
added. The colour changes are red-green-yellow  for 
a-hydroxyphenazine, and red-violet-yellow  for ros
induline, the  interm ediate colour corresponding w ith 
the form ation of semiquinones. The la tte r are not 
mol. compounds of the  oxidised and  reduced sta tes,
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b u t  t r u e  r e d u c t io n  p r o d u c t s ,  r e s e m b l in g  f r e e  r a d ic a l s  
i n  c o n s t i t u t io n .  A. C o h e x .

B a s ic  c o m p o n e n ts  of th e  s e c re tio n  of th e  s k in  
of th e  to a d . H . W i e l a n d , G. H e s s e , and  H . M i t - 
t a s c ii  (Ber., 1931, 64, [13], 2099—2103).—The 
secretion of Bufo vulgaris is freed from neutral and 
acidic substances, after which ex traction  of the  fain tly  
alkaline solution w ith E t20  yields a  non-cryst. base 
isolated as yellow and  red picrates, m. p. 17S°. A t 
about 140° the  red passes in to  the  yellow form. In  
solution the  picrates have the ir individual colours, 
so th a t  they  are no t dimorphous, b u t the colours 
gradually become identical, showing th a tanequ ilib rium  
has been a tta ined . Analyses of the  p icrate and 
methiodide, m. p. 209°, indicate the form ula C14H I80 2N 2 
for bufotenin, The quaternary  N H 4 base, prepared by 
Tl(OH)2 instead of AgaO on account of its  strong 
reducing properties, evolves NMe3 when heated, 
leaving an  acidic residue; its  picrate is identical w ith 
the salt of a base isolated by M ittasch from Chinese 
Senso, and  now nam ed bufotenidine. The la tte r sub
stance is isolated from th is source as the  flavianate, 
decomp. 200°, and  is also present in the  aq. ex tracts 
from Bufo vulgaris from which bufotenin has been 
rem oved ; i t  gives a picrate, m. p. 19S°. Bufotenin 
contains 2 Me groups a ttached  to  a te rt. N  atom . The 
analogy of bufotenin w ith hypaphorin (J.C.S., 1911, 
99,2068) leads to  the conclusion th a t  the  constitutions
N M e < 5 ^ > C - C H 2-CH(NMe2)-C02H  and

N M e< ^ « i^ > C -C H 2* C H < ^ ^ > 0  are possessed by
bufotenin and  bufotenidine, respectively. In  the 
red picrate, the  acid is a ttached  to  the indole-N, 
whereas in the  yellow compound it  is united to  th e  
te rt.-N  of the  N H 2-acid. H . W r e n .

C o m p le x  s a l t s  of 1 : 2 : 4 - tr ia z o le . M. B a j  and
I .  D e  P a o l i x i  (Gazzetta, 19 3 1 , 6 1 ,  5 5 7 — 5 6 0 ).— The 
following complex salts of the ty p e  
[M(C2H 2ArN3)2(H20 )2]S04 are describ ed : the Gu,
N i, and  Co salts of 1 -phenyl-1 : 2  : 4-triazole, the  Cu 
sa lt of 1-toLyl-l : 2 : 4-triazole, and the Cu sa lt of 
1 : 2 :  4-triazole. E . E . J .  Ma r l e r .

C o n d e n sa tio n  of u n s a tu r a te d  c o m p o u n d s  w ith  
d ia z o m e th a n e . I I I .  R .  R o t t e r  and  E . S c h a u d y  
(M onatsh., 1931, 58, 245—248; cf. A., 1927, 247).— 
Carbodi-a-naphthylim ide (modified prep.) w ith d i
azom ethane in  E t20  a t  0° during 5— 6 days forms 
\-<x.-naphthyl-d-ai-naplithylaminotriazole, m . p. 1S4°; 
carbodi-p-naphthylim ide, m . p. 144°, an d  not 145— 
146° (A., 1SS6, 1035), w ith  diazom ethane in dioxan 
and C6H G gave, a fte r a few hr., l-$-napfithyl-o-$- 
naphthylaminotriazole, m. p. 199°. R . S . C a h n .

3 -Q u in o ly l m e th y l  k e to n e . G. R o l l e r  and  H . 
R u p fe r s b e rg  (M onatsh., 1931, 58, 238—244).— 
The constitu tion  previously assigned to  3-acetj-l- 
quinoline (I) (A., 1929, 937) is correct, because th is 
substance yields an  o.ri»mm-derivative, decomp. 172°, 
and w ith o-am inobenzaldehyde and R O H  in abs. 
E tO H  forms 2 : 3-diquinolyl. W hen (I) is heated 
w ith PhCHO and  ZnCl2 in a  vac. a t  130— 140° for 
2 hr., i t  yields 3-quinolyl styryl ketone, red, m. p. 123°, 
which is oxidised by  R M n 0 4 to  BzOH and  quinolinc-

3-carboxylic acid. The colourless compound, 
previously (loc. cit.) given th is structure , m ust have 
ano ther constitu tion . W hen trea ted  w ith MgMel, (I) 
yields 3-quinolyldimethylcarbinol, m. p. 120— 121-5° 
(picrate, m. p. 191°), which can be distilled a t  12 mm., 
and  is stable to  R M n 0 4 in COMe2. The phenyl- 
hydrazone, m . p. 167° (decomp.), of E t  3-acetyl- 
quinoline-2-carboxylate, w hen heated a t  180—200° 
in  CO,, loses E tO H  to  form  ‘i-kcto-3-phenyl-l-mcthyl- 
3 : 4,-dihydro-2 : 3 : 5-naphthtriazine, yellow, m. p. 
244°. The compound C18H 170 6N, obtained from E t2 
acetonedioxalate and  o-aminobenzaldehyde (loc. cit.), 
m ust be Et y-(2-carbethoxy-3-quinolyl)-u.y-diketo- 
butyrate, since on hydrolysis w ith R O H  it  yields
3-acetylquinoline-2-carboxylic acid, which passes 
in to  (I) by loss of C 02 when sublim ed in  vac.

R. S. C a h n .
C h lo ro p h y ll s e r ie s .  V II . S t r u c tu r e  fro m  

m e a s u re m e n ts  of a b s o rp t io n  s p e c tr a .  J . B.
C o n a n t  and  S. E . R a m e r l in g  (J. Amer. Chem. Soc., 
1931, 53, 3522—3529).—A bsorption spectra of 7 
porphyrins, 14 chlorophyll derivatives, and  9 coloured 
com pounds have been determ ined a t  the  temp, of 
liquid air by the  m ethod previously described (A., 1930, 
1341); m icrophotom etric curves of several of the 
spectra  are given. The characteristic phenomenon 
of a  series of narrow  sharp  bands shown by the 
porphyrins is no t found for the  o ther substances. 
The chlorins occupy an interm ediate position between 
the  porphyrins and  coloured substances, being 
analogous to  cycZohcxadienc in  comparison with 
CgHG and  bu tad iene; th is is considered to  support 
th e  cldorin form ula previously proposed (this vol., 
1075). The changes in  th e  spectra of th e  porphyrins 
associated w ith changes in substituen ts are discussed.

H. B u r t o n .
C o n s titu tio n  a n d  s p e c t r a  of th e  p o rp h y r in s . 

I I .  S p e c tra l  p r o p e r t ie s  of p o rp h y r in s  w ith  
s u b s t i tu e n ts  in  th e  p o rp h in  r in g .  H . H e l l s t r o m  
(Z. physikal. Chem., 1931, B , 14, 9— 17 ; cf. th is vol., 
784).—The spectra of the  following substances have 
been ex am in ed : tetrachloro- and bromo-meso-
porphyrin, phylloporphyrin, rhodoporphyrin-y-carb- 
oxylic acid, chloroporphyrin e6, phylloerythrin, and 
phseoporphyrin a 5. The ring closure occurring in the 
last two compounds causes a considerable change in 
th e  frequency in terval and in tensity  of the bands. 
T he C 0 2H  group produces a  small sh ift towards the 
violet. “ J .  W. S m it h .

A tm o s p h e r ic  d e a lk y la tio n  of a q u e o u s  so lu tio n s 
of c re so l-b lu e . W . C. H o l m e s  and  A. R. P e t e r s o n  
(Stain Tech., 1931, 6, 79—82).—In  slightly alkaline 
solutions (e.g., a t  p H 7-68) some dealkylation occurs a t 
room  tem p, in  a  few weeks. A t p n 9 th e  change is 
detectable a fte r 1 day. H . W. D u d l e y .

A c tio n  of h y d ro x y la m in e  o n  m u s ta r d  o ils  ; 
fo rm a tio n  of d ia n ilin o -1  : 2 : 5 -o x a d ia z o le . P . C. 
G u h a  and  M. N . Ch a k l a d a r  (Proc. X V  Indian  Sci. 
Cong., 1928, 157).— U nstable hydroxythiocarbam ide 
derivatives, XHR-CS-NH-OH are decomposed even 
a t  room  tem p., affording 1 : 2 :  5-oxadiazoles with 
separation of S and  H 20 . Ch e m ic a l  A b s t r a c t s .

C o m p o u n d s  re s e m b lin g  p e p tid e s . X X X III. 
D e h y d ra tio n  of a m in o -a c id s  a n d  a  t r a n s i t io n  to
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the p y r r o le  s e r i e s .  M. B e r o m a n n , L. Z e r v a s , and
F. Le b r e c h t  (Ber., 1931, 64, [B], 2315—2322).— 
Chloroacetylphenylalanine is converted by pyridine 
at 100° in to  the  hydrochloride of the  betaine

(i. in. p. 205—206°
(corr.), transform ed hy Ac20  a t  80° in to  th e  pyrrole
derivative (II), N R < ^ ^ ^ H2P h)' ^ c  R  (R = A c),

m. p. 159— 160° (corr.), from which the  Ac group is 
removed by  iV-NaOH, yielding the  compound, ( I I ; 
R = H ), m. p. 183— 183-5° (corr.) a fte r softening a t  
177° (hydrochloride). T rea tm ent of the hydro
chloride of the  betaine (I) or of chloroacetylphenyl
alanine w ith Ac20  and pyrid ine a t  room tem p, yields 
the azlactone of a-acetam idocinnam ic acid, m. p.
152—153°. Chloroacetyl-Z-tyrosine under sim ilar 
conditions gives the  azlactone of p-hydroxyacetyl- 
a-acetamidocinnamic acid, m. p. 137° (corr.). Chloro- 
acetylglycine is converted by A c,0  and pyridine in to
the pyrrole derivative N R < q q L ^ '^ c  h  (III) (R =
Ac), m. p. 239—240° (corr.), which yields pyridine 
when heated a t  300°; i t  is transform ed by conc. HC1 
a t 100° into the  free base (III) (R = H ), m. p. 200—201° 
(corr., slight decomp.) [hydrochloride, m . p. 243—244° 
(corr.)]. W ith  pyridine a t  100° chloroacetylglycine

gives the  betaine, § g 2. c § ^ > N C 5H 5,HCl, m. p.
211—212° (corr.), transform ed by  Ac20  a t  90° into
(III) (R = H ). Oxidation of the  base (III) (R = H ) 
with H 20 2 in  presence of N H 3 yields JV7/4 oxalyl- 
aminoacetate, m. p. 196— 197° (corr.) a fter softening 
at 193° (corresponding Ag salt), hydrolysed to  H 2C20 4 
and glycine.

The compounds Cn H J0O3N 2, m. p. 255—256° (corr.) 
after softening a t  243° and partia l decomp, a t  249°, 
from chloroacetylglycine, pyridine, and Ac20 , and 
C12H 120 6N2, m. p. 180— 181° (corr.), from  a-bromo- 
propionylglycine, Ac20 , and pyridine, are incidentally 
described. H . W r e n .

Synthesis of substituted thiazines. S. K r is h n a  
and M. S. J a in  (Proc. X V  Indian  Sci. Cong., 192S,
153— 154).—6-Chloro-3-nitrobenzenesulphonic acid 
condenses w ith aniline to give 4-nitroacetanilide-
2-sulphonic acid. I f  the  blue solution in  H 2S 0 4 is 
immediately dilu ted  w ith H 20 , 3-nitrophenothiazine
S-oxide is p rec ip ita ted , b u t if dilution is delayed for 
30 min., 3-nitrophenothiazine is obtained and S 0 2 is 
evolved. 3-N itrophenothiazine is readily  reduced 
to the 3-NH2-compound, from which, via the 
diazo-compound, phenothiazine is obtained.

Ch em ical  A b str a c t s .
Volatility of nicotine. V. L. N ag y  (Biochem. Z., 

1931, 239, 324—328).—Nicotine evaporates appreci
ably when exposed to  air a t  room tem p, and is volatile 
in the vapours of E t ,0 ,  light petroleum , a m ixture 
thereof, or E tO H  (96%)- W . M cCa r t n e y .

Chelerythrine and sanguinarine. E. SPATHand 
F - . K u f f n e r  (Ber., 1931, 64, [B], 2034—2038; cf. 
this vol., 854).—Chelerythrine is reduced by Zn dust 
and dil. HC1 to dihydrochelerythrine, m. p. 166— 167°, 
converted by phloroglucinol and H 2S 0 4 and subse

OMe!

OMe
OMe

quently  with diazom ethane into tetramethoxy-N -methyl-
dihydro - a. - naphthaphenan - 
thridine (I), m. p. (vac.) 
182— 183°. The same pro 
duct is derived from hydro- 
sanguinarine, m. p. (vac.) 
188— 189°, obtained by re
ducing sanguinarine n itra te  
w ith Zn and HC1. The 

form ation of the same product from  chelerythrine 
and sanguinarine is proof of the  analogous structure  
of the quaternary  chelidonium bases and of the  sim ilar 
position of the 0  atom s attached  to  the  arom atic 
nuclei. The structure of homochelidonine is more 
firmly established.

Reply is made to  von Bruchhausen and Bersch 
(this vol., 750). H . W r e n .

C o n s t i tu t io n  o f c o r y d in e ,  i s o c o r y d in e ,  a n d  c o r y -  
tu b e r in e .  S y n t h e s is  o f  c o r y d in e .  E . S p a t h  and
F. B er g e r  (Ber., 1931, 64, [B], 2038—2048).—Cory- 
tuberine is converted by diazoethane into its  am or
phous Et2 ether, which is oxidised by K M n04 to
4-m ethoxy-3-ethoxyphthalic acid (identified as the 
ethylimide, m. p. 85°), thus showing th a t  the  free 
phenolic groups are not present in  the  same G(iH 0 
nucleus. If corytuberine is trea ted  w ith th a t  am ount 
of diazoethane required for the essential production 
of the two m onoethyl ethers and the product is 
energetically oxidised w ith  K M n04, 4-methoxy-3- 
ethoxyphthalie acid and 5-methoxy-4-ethoxybenzene- 
1 : 2 : 3-tricarboxylic acid (methylimide, m. p. 160—

iNMe NMe
(II.)

OMe
OMe

161°) are formed, thus establishing the constitu tion  (I) 
for the alkaloid. The synthesis of the tricarboxylic 
acid is effected as follows : opianic acid is converted 
by  fuming HC1 a t 100° into 2-aldehydo-6-hydroxy-
5-methoxybenzoic acid, m. p. 155— 156°, and thence 
by diazoethane into 2-aldehydo-G-methoxy-G-ethoxy- 
benzoic acid. 3-Nilro-2-aIdehydo- 5 - w ethoxy-G-ethoxy- 
benzoic acid, prepared by  means of fuming H N 0 3 in 
AcOH, is reduced by SnCl2 to  anhydro-G-aminoA- 
metkoxy-3-ethoxyphthalic acid, m. p. 162— 163° (de
comp.). 3-Nitro-2-aldehydo-5-methoxy-6-ethoxybenz- 
oic acid is oxidised by K M n04 in neutral solution 
to  6-nitro-4-m ethoxy-3-ethoxyphthalic acid (Me ester, 
m. p. 86—87°), whence successively Me G-aminoA- 
methoxy - 3 - ethoxyphthalate, m . p. 130— 131°, Me 
G-cyanoA-methoxy-3-ethoxyphthalale, m. p. 98—99°, 
and 5-methoxyA - ethoxybcnzene-l : 2 : 3-tricarboxylic 
anhydride, m. p. 150— 151° (corresponding methyl
imide, m. p. 160— 161°). ■i-Methoxy-3-ethoxyphlhal- 
methylimide has m. p. 136— 137°.

Rem oval of the  CH20 2I group from bulboeapnine 
Me ether w ith phloroglucinol and H 2S 0 4 affords the  
phenolic base (II) (-J-MeOH), m. p. 118— 120° w ith 
loss of MeOH, which is partly  m ethylated to  corydine, 
identified as the  free base and hydrochloride. Since 
the 2 OH groups of the  phenolic base m ust be situa ted
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in  the  nucleus (I) and  corydine is obtained by  partia l 
m éthylation of corytuberine, the constitu tion (III)

(III.)

NMe

OMe
OMe

(NMe
(IV.)

m ust be ascribed to  corydine. This is in agreem ent 
w ith the  observation th a t  3 : 4-dim ethoxyphthalic 
acid is form ed by  oxidation of corydine or its  E t  
ether. The establishm ent of the  constitution of 
corydine and  the  conversion of corytuberine by  
p artia l m éthylation  into isoeorydine enable the con
stitu tio n  (IV) to  be assigned to  the  last-nam ed 
alkaloid. H . W r e n .

S y n th e s is  of s in a c tin e . E . S p a t h  and  E . 
M o s e t t ig  (Ber., 1931, 64, [II], 2048—2050).— Crypto- 
pine is transform ed into r-totrahydroepiberberine 
(improved m ethod). The base cannot be resolved 
into its  optically  active com ponents by fZ-camphor- 
or cZ-bromoeamphor-suIphonic acid or by  ta rta ric  
acid in E tO H . Resolution is readily effected by 
a lternate  use of d- and Z-tartaric acid in  MeOH. The 
optically  active bases have m. p. (vac.) 178— 179°, 
[“ la + 302° in  CHC13. F or natu ral sinactine Goto 
and  others (A., 1930, 98, 935) record m . p. 175°, 
[ctju -3 1 2 ° . H . W r e n .

S tryc lu io s  a lk a lo id s . L X I. O x id a tio n  p r o 
d u c ts  of te tr a h y d ro - s try c h n in e  a n d  -b ru c in e  a n d  
th e i r  a c e ty l d e r iv a tiv e s . H . L e u c h s  and H . 
B e y e r  (Ber., 1931, 64, [£ ], 2156—2167 ; cf. th is 
vol., 242).—N -Aceiylstrychnic acid, decomp, about 
305° after darkening and  softening, [a]|? +  130-6°/rZ, 
obtained from the perchlorate (Zoc. cit.) and NaOH, 
is converted by 5AT-H2S 0 4 a t 100° into strychnine; 
th e  melhiodide, m. p. 247—249° (decomp.), and the 
El ester (as perchlorate) are described. I t  is reduced 
by H 2- P t 0 2 to  dihydroAA-acetylstrychnic acid, 111. p. 
245—248° (decomp.) a fte r softening a t  240°, [x]]J 
+ 9 5 -0 °/d, transform ed by 5A7-H2S 0 4 into dihydro- 
stryohnine. The N H 2-acid, C21H 220 4N 2, is con
verted  by IIC l-E tO H  into the  Et ester, 111. p. 178— 
180° after softening and darkening a t 173° [hydro
chloride ; (?) metliiodide, deeomp. 296° after darkening 
a t  220—290°] ; it  is hydrogenated to  the acid 
C2jH 240 4N 2, m. p. 280—285° (hydrochloride, [oc]]J 
-¡-30-6°; oxime hydrochloride ; Ac derivative).

Brucine is reduced a t  a P b  cathode to  brucidine 
(50% ) and tetrahydrobrucine (30%). Oxidation of 
the last-nam ed w ith C r03 and H 2S 0 4 gives the  base 
C17H 20O4N 2, m. p. 245—247° after softening (per
chlorate, [a]g +76-3°/rZ) (cf. Zoc. cit.), and  a tr i 
hydra ted  substance, C19H220 5N 2, m. p. 300— 305° 
(decomp.) after softening a t  285°, [xjf) +63-8°/cZ- in 
H 20  (perchlorate +  1I20 , [a]“  —j-38-8°/tZ increasing 
g reatly  when the sa lt is heated). The N H 2-aeid 
readily absorbs 4H, giving the  compound C19H 260  5N2, 
softening above 315°, [aji? +69-7°/eZ. The base 
C]TH] sO:iN2, also obtained by th e  oxidation of te tra 
hydrobrucine, has m. p. 298—300° after darkening 
and  softening, [a]fj + 2 9 7 °/d (perchlorate, [a]‘ft

+209-5°/cZ) ;; i t ’is hydrogenated to  2-ket.o-3-hydroxy- 
dihydronucidine. The base C17H 20O4N 2 has been 
converted in to  i ts  Ac derivative (perchlorate + H 20, 
[a]g +64-3°/cZ, passing a fte r p ro tracted  heating into 
the  sa lt of th e  base C17H la0 3N 2), its  metliiodide, 
m. p . 291—293° (deeomp.) a fte r darkening a t  285°, 
and  its  oxime hydrochloride, [a]]} +74-l°/cZ in H 20. 
I t  is reduced by  N a-H g  and  H 20  to  2 -keto-2 ' : 3'- 
dihydroxynucidine, m. p. 271—273° (decomp.), [a}9 
—33-S°fd in  H 20 , and  by  Z n-H g  and 6ZV-HÇ1 to
2-keto-3-hydroxynucidine, m. p. 254° (deeomp.), 
[a]]i —21-3°/fZ in H 20 . H ydrogenation in presence 
of P t 0 2 affords th e  substance C17H 240 4N 2, m. p. 
228—230° a fte r softening, [a]'g +43-4°/rZ in  H 20 
(perchlorate of corresponding Ac derivative). T etra
hydrobrucine is converted b y  Ac20  and  NaOAc into 
its  Ac2 derivative, m . p . 125—127° [hydrochloride, 
[ajg +95-4°/fZ; perchlorate + 2 H 20 , [a]g + 8 5 °/d; 
metliiodide, m. p. 285—290° (deeomp.)]. The Ae2 
substance is hydrolysed by  N aO H  to  N -monoacetyl- 
tetrahydrobrucine, 111. p. 130— 135° [hydrochloride, 
[a]'g+95-3°/(Z; perchlorate, [a]]',1 +  S7-2°/rZ ; melhiodide, 
m. p. 305° (deeomp.)]. H . W r e n .

T h re e  n e w  S tryc lu io s  a lk a lo id s  [a- a n d  (3- 
c o lu b r in e s , ^ -s try c h n in e ] . K . W a r n a t  (Helv. 
Chim; A cta, 1931, 14, 997— 1007).—-The mother - 
liquors from  th e  technical production  of strychnine 
contain 3 new alkaloids : y.-colubrinc (I), C 2oHo40 3Fo 
+ 4 H 20 , m . p. 184°, [«]]? -0 6 -4 ° , -7 6 -5 °  (H20-free) 
in  80%  E tO H  (hydrochloride + 3 H 20  ; sulphate 
+ 1 0 H 2O ); fi-colubrina (II), C22H 240 3N 2, m . p. 222°, 
[a]]? —107-7° in  80% EtO H  (hydrochloride + H 20 ;  
sulphate + 9 H 20 ) ; and 4,-strychnine (III), probably 
C21H 2,0 3N ,, m . p. 266—26S° (deeomp.), [«Jg --43-8° 
in  E tO H ,. -8 5 -9 °  in  CHC13 (hydrochloride + 2 H 20 ; 
nitrate', VO -derivative, m. p. 292—294°). Oxidation 
of (I) and  (II) w ith alkaline K M n04 (cf. A., 1926, 
1263 ; th is  vol., 242) and  estérification of the  acids 
form ed w ith diazoniethane gives J /e 2 xd-oxalyl-i-, 
m. p. 163°, and  N-oxalyl-5-methoxyanthranilatë, m. p. 
176 , respectively. These esters are synthesised

O from  the  requisite Me methoxy- 
C =  an tliran ila te  and  oxahc acid a t  120— 
N"—C== 130° w ith  subsequent estérification.

The s tructu re  (A) is present, therefore, 
in  (I) (where R = O M e and R '= H ),

(II) (R = H , R '—OMe), strychnine ( R = R '= H ) ,  and 
brucine (R = R '= O M e ).

D issolution of (III)  in  ho t MeOH and  E tO H  gives, 
on cooling, methyl-, m. p. 198—200°, [a]‘g —70-1° in 
CHClp, and  ethyl-iji-strycknine, m. p. 224— 225°, re
spectively ; 1 mol. of H 20  is replaced by  1 mol. of 
th e  alcohol, w hich cannot be rem oved a t  110°.

H . B u r t o n .
D e n ig è s -O liv e r  t e s t  fo r  m o rp h in e . F . Bam- 

f o r d  (Analyst, 1931, 56, 5S6—589).— B oth morphine 
and heroin give a  red  colour in  the Denigès-Oliver 
tes t. F o r ordinary  work the  m ethod of Denigès, 
using aq. C uS04, is more convenient, b u t in  the  case 
of ex trac ts  prepared from viscera etc. Oliver’s modific
ation  w ith  a  Cu wire gives m ore definite results. 
The red colour developed is an  interm ediate product 
and  is destroyed by an excess of H 20 2. F o r 1 mg- 
of alkaloid the m ax. colour is produced by dissolving



OR G A N IC  C H E M IST R Y . 1 3 1 3

in 5 c.e. of H 20 , adding 4 c.c. of H 20 2 (2/3 vol. 0), 
1 drop of 0-1 % CuSO.j, and  1— 4 drops of cone. aq. 
NEL, and  dilu ting  th e  whole to  10 c.c. F o r qual. 
work th is  is m atched against a  solution of Congo- 
red (1 in  10G), and  for quant, work a solution of heroin 
(1 in 10'1). Quinine, if present, m ay be salted  out 
by Na2S 0 4. I f  N a Iv ta r tr a te  is used to  sa lt out 
quinine, the  m orphine or heroin m ust be extracted  
by an immiscible solvent, since ta rta ric  acid interferes 
with th e  test. T . MoL a c h l a n .

A cid  r e a r r a n g e m e n t  of m o rp h in e  a lk a lo id s .
I I .  P r e p a r a t io n  of “ t r u e ”  th e b a in o n e , a n d
ac tio n  of c o n c e n tra te d  h y d ro c h lo r ic  a c id  on
th e b a in e . C. S c h o pf  and H . H ir sc h  (Annalen,
1931, 489, 224— 251).-—Thebainone (I) (+ 0 -5 H 2O),
m. p. 151— 152° [hydriodide, m. p . 258°; methiodide,
m. p. 223°; oxime (+ 0 -5 H 2O), m. p. 185— 186°
(hydrochloride, m . p . 290—291°)], is obtained by
the gradual addition of thebaine or codeinone to
SnCl2,2H20  in  conc. HC1 a t  room tem p., and  heating
for a sh o rt tim e a t  70°, or, in  m uch smaller yield,
by reduction of th e  red  halochromic solution of
thebaine in  conc. HC1 w ith SnCl2 a t  70°. T h a t i t
has the form ula assigned (I) is shown by  its reduction

w ith P d -H , to  dihydrotheb-
H 2 H  /  * ainone, and  by  degradation

—o\ ) of its  m ethiodide to  3 : 4 : 6- 
/ n  liS— I- ¡n triacetoxyphenantlirene, m. p. 

V  165— 167°, which is also 
-Q obtained by hydrolysis and 

dém éthylation of acetyltheb- 
aol w ith  H B r and acétyl

ation of th e  product. Thebainoneoxime also gives 
this acetoxyphenanthrene on reduction. Codeinone, 
which is stable to  cold conc. HC1, exists in  the  red 
solution of thebaine in HC1 to  the  ex ten t of about 
7%, and therefore can be responsible for only a small 
proportion of the  thebainone formed on reduction. 
From th e  general properties of th e  solution the 
existence in  i t  of th e  substances (II) and  (III) (in 
reversible equilibrium ?) is postu la ted ; these are 
converted in to  (I) and m etathebainone, respectively, 
on reduction. On the  assum ption th a t  (III) is

(IX.)

MeO
responsible for th e  haloehromism of th e  solution, 
these views are supported by approx. polarim etric 
determ inations. The conversion of m orphine into 
opomorphine and  of thebaine into thebenine is

NMe
H 2 H /  ',

4H
ICI (Hi.)

MeO OH
discussed in  th e  ligh t of these results. The reduction 
of thebaine w ith SnCl2-A cO H  gives methebenine in  
59% yield, th e  course of the  reaction being similar 
to th a t w ith HC1 (d 1-07) except th a t  the  OMe group

m igrates from C„ to C8 w ithout sim ultaneous hydro 
lysis, Avoidance of heating  in  th e  reduction of 
codeinone w ith SnCI2-H C l leads to  form ation of an 
alkali-insol. base, C1~8H 20_22O3N 2, m. p. 155— 158° 
(oxime, dccomp. slowly, ’305°). A compound, 
^ i8H 190 aN ,N H 20 H ,H 20 , m. p. 142— 144°, (anhyd.)
210—212° (decomp.) (hydrochloride, m. p. 204°), is 
formed from codeinone and  N H 2OH in  acid solution.

H . A. P ig g o tt .
C o m p o sitio n  of o x o n itin . E . S p a t h  and  F. 

Ga l in o v sk y  (Bcr., 1931, 64, [B], 2201—2202; cf. 
th is  vol., 243).—The OMe content of oxonitin pre
pared according to  Barger (J.C.S., 1915, 107, 231) is 
usually somewhat low and falls when the  substance 
is cryst. from CIICl3- E t20  or o ther agents. W hen 
precipitated by E t20  from CHCl3-M eOH const, vals. 
are obtained in good agreem ent w ith the  form ula 
C32H430 , 2N, which therefore, contrary  to  H enry  and 
Sharp (this vol., 636), is provisionally m aintained.

H . W r e n .
P h e n o lic  a lk a lo id s  of C occulus tr ilo b u s , D .C . I .

H . K ondo  and M. T omita (Arch. Pharm ., 1931, 269, 
433—442),—The to ta l alkaloids of C. trilobus consist 
of trilobino, homotrilobine, an  am orphous non-phenolic 
base, and two phenolic bases (a) trilobamine (I), 
C31 (or 32,H22 ,or 31,(-0-)2(OH)2(OMe)2(NMe)2, m. p. 195°, 
dccomp. 212°, [a]1,; +356-6° in  2%  AcOH [dihydr- 
todide, decomp. 264°; dimethiodide ( + H 20 ) ;  am or
phous Me» ether, m. p. 169° (sinters a t  130°), from (I) 
and diazomethano], and  (6) a  base (II),
0>o <or2i)H 15 (or ry 0 3(OMe)(NMe), m. p. 223°, [a]]f 
+190-3° in CHC13. The product from  (I) and Me2S 0 4 
is decomposed by 20%  NaO H  to  dimcthyltrilobaminc- 
methybnethine, amorphous, decomp. 105°, which after 
fu rther trea tm en t w ith Me2S 0 4 and decomp, by alkali 
gives NMe3 and a  N-free substance, m. p. 217—218°.
(I) and  Ac20  a t  70—80° give a non-basic A c deriv
ative, probably
0 27 (or 28)H2Q{22j0 2(OMe)2(OAc)2(]SrMeAc)2(:C'CH*OAc)2, 
am orphous, decomp. 210—213°, formed by fission of 
2 tetrahydroisoquinoline rings. O xidation of m ethyl- 
trilbaom ine w ith 1% K M n04 affords 2-m ethoxy- 
5 : 4 '-dicarboxydiphenyl ether. The absorption 
spectrum  and colour reactions of (I) are similar to 
those of oxyacanthine and berbamine, probably 
Oil (or.32)H22(or 24)(-0-)2(0H )(0M e)3(NMe)„ (this vol., 
242); the spectrum  of (II) resembles th a t of meni- 
sarine. H . B u r t o n .

A lk a lo id s  of p e re iro  b a r k .  I .  G e isso - 
s p e rm in e . A. B e r th o  and  G. v o n  S c h u c k m a n n  
(Ber., 1931, 64, [B], 2278—2286).—The finely-pow
dered bark  is ex tracted  w ith E tO H , the  solvent 
evaporated, and the  residue mixed w ith Ca(OH), and 
H 20  and dried. E x trac tion  of the  product w ith 
ligroin gives a m ixture of bases purified by dissolution 
in  AcOH and precipitation w ith N H 3. R ecrystallis
ation from aq. MeOH gives geissospermine sesqui- 
hydrate, C40H 4gO3N4,l-5H 2O, decomp. 145— 147° (corr.) 
after softening, [a]g —101-9° in 96%  EtO H . CVystal- 
lisation of th e  sesquihydrato from A cO Et or CcH s 
yields geissospermine dihydrate, m. p. 210—212° (corr., 
decomp.) after softening a t  about 160°, [a]D -1 0 8 -2 ° 
in 96%  E tO H . The alkaloid can be cryst. only in 
the  form  of its  hydrates. In  the d ihydrate the  H 20
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is so firmly combined th a t norm al mol. w t. is observed 
in freezing C6H G or CHBr3 ; when preserved, i t  passes 
slowly into the  sesquihydrate. B oth  hydrates are 
derived from the  same substance, since th ey  are 
capable of interconversion, can be cautiously de
hydrated  whereby 1H20  is shown to  be firmly and 
chemically retained in  the  mol., and yield the  same 
sulphate X ,H 2S 0 4,6H20  (X = C 40H 48O3N 4), decomp. 
226° (corr.) after incipient discoloration a t  180°, [a]™ 
—84-2° in  H 20 , oxalate, X ,(C 02H )2,5H20 , decomp. 
193° (corr.), and dimethiodide, X ,2M eI,4H20 , decomp.
261—262° (corr.) after becoming yellow a t  240°, [oc]?J 
—61-5° in  96%  E tO H . Geissospermine contains 
1 OMo and a labile, basic NMe group. I t  cannot be 
benzoylated or acetylated  and does no t reac t w ith 
ketonic reagents. The two rem aining 0  atom s are 
therefore present in bridges or in a m asked CO g ro u p ; 
the m arked heat of hydration indicates the  la tte r 
possibility. Losses during the recrystallisation of the 
substance and  its  sensitiveness tow ards acid indicate 
th a t  th e  th ird  0  atom  is probably  present in  a  very 
labile CO-N- group. H . W r e n .

P e re i r in e  o x id e . M. C. R o sa  (Ann. soc. pharm . 
Chirn. Sao Paulo, 1931, 2, 67— 84).—A ddition of 30%  
H 20 2 affords the  am ine oxide of pereirine; on suc
cessive crystallisation th e  peroxide action disappeared.

Ch em ical  A b st r a c t s .
S in o m e n in e  a n d  d is in o m e n in e . X X V III. H o f

m a n n  d e c o m p o s itio n  of d ih y d ro s in o m e n in e . K . 
G o t o  and  H . S h is h id o  (Bull. Chem. Soc. Jap an , 1931, 
6 , 229-—233).-—Dihydrosinom enine m ethiodide is con
verted  by  boiling 16-5% K O H  into dihydrosino- 

meninemethine (I), m . p. 173°
MeO.j ^  (sinters a t  160°), [a]g -8 4 -3 2 °  (all
HO'-!. X. ro ta tions are in  CHC13), the  m eth-

iodide (not characterised) of which
CH2 -A. y  sim ilarly gives 7-methoxydehydro-
QH, /  y \-thebenone (II), m. p. 118° (sinters 
NMe2 Ol J a t  113°), [aji? -2 6 8 °  [oxime, m. p.

OATa (decomp.)]. C atalytic reduc-
(I-) 1 ’ tion  (PdCl2-charcoal) of (I) in dil.

HC1 gives its  9 : lO-di'/w/dro-derivative, m. p. 133° (sin
ters a t  123°), [a]p +2-09°, the  m ethiodide of which is 
decomposed to  7-methoxy-\-thebenone (III), m. p. 128° 
(sinters a t  122— 123°), [a]]? —147-66° [oxime, m. p. 
168° (sinters a t  145°); on'm ino-derivative], also p re
pared by  cataly tic  reduction (as above) of (II). The 
step-wise inversion of ro ta tion  during th e  change 
sinomenine — >- (III) is explicable by th e  hypothesis 
previously suggested (this vol., 1172), which can only 
be applied to  the  simplest cases (i.e., thebenone and 
thebenane series). H . B u r t o n .

P r e c ip i ta t io n  of a lk a lo id s  in  g e ls . B . J o n s s o n  
(Svensk farm . T idskr., 1931, 35, 25—29, 45—49; 
Chem. Zentr., 1931, i, 2789).—If the alkaloid solution is 
allowed to  diffuse slowly in to  a gel containing the 
precipitant, well-formed crystals are obtained. The 
prep, of the  gels from  N a silicate, various nitrophenols, 
and  H 3P 0 4 is described. A. A. E l d r id g e .

B e n z y lo x y p h e n y la rs in ic  a c id s . I . E . B a l a b a n  
(J.C.S., 1931, 2473—2475).—A ttem pts to  prepare 
3 : 4-dihydroxyphenylarsinic acid failed. o-Hydroxy-, 
o-amino-, di- and  tri-am ino-phenylarsinic acids give 
an  olive-green colour w ith aq. FeCl3. 2 : 4-D initro-

chlorobenzene, CH2PhCl (I), and aq. K O H  a t  100° 
give 2 : 4-dinitroplienyl benzyl ether, m . p. 154° after 
softening (lit. 150°), reduced by  (NH4)2S in boiling 
E tO H  in poor yield to  4-nitro-2-am inophenyl benzyl 
ether, m . p. 92° (crude) [hydrochloride, in. p. 220° 
(decomp.)]. 4-H ydroxyphenylarsinic acid, (I), and 
N aO H  in aq. MeOH a t  100° give 4-benzyloxyphenyl- 
arsinic acid (II), m. p. above 300° (Ba salt). 3-Nitro-
4-hydroxyphenylarsinic acid yields sim ilarly 3 -nilro-
4-benzyloxyphenylarsinic acid (Ba salt) [not obtained 
by n itra tion  of (II)], which is reduced by Fe(OH)2 a t 
80—90° to  the  corresponding N H 2-acid, deoomp. 
about 220° (Ac d eriva tive); the N H 2 group could not 
be replaced by O H ; w ith  CH,Cl-CO-NH2 i t  gives
5-carbamylmethylaminoA-benzyloxypyhenylarsinic acid, 
m. p. 215° (decomp.), which did no t yield a  benz- 
isooxazine derivative. 2-Chloro-5-nitroplienol and 
CH2P h -0 H  in aq. K O H  a t 100° give a substance, 
C6H fi0 2NCl, m . p. 175° (possibly 2-chloro-5 liydroxyl- 
aminophenol), in  sm all yield. R . S. Ca h n .

B e n z a ld e h y d e -p -a rs in ic  a c id , a r s in ic  a c id  de
r iv a tiv e s  of acy lp h en y llce to n es a n d  th e i r  d e riv 
a t iv e s . C h e m o th e ra p e u tic  e x a m in a tio n  of these  
a n d  o th e r  a r s in ic  a c id s . C. S. G ib s o n  and  B. L ev in  
(J.C.S., 1931, 2388—2407).—Acetophenone-o-arsinic 
acid, m. p. 285—-286° (decomp.) [semicarbazone, m. p. 
234—235° (decom p.); tliiosemicarbazone, m. p. 181° 
(decomp.)], was prepared by tho B art-S chm id t reaction 
from o-aminoacetophenone, and  propiophenone-o- 
arsinic acid [semicarbazone, m . p. 206—207° (decomp.)] 
from o-aminopropiophenone. 5-Bromo-2-acetamido- 
acetophenone, m. p . 160° (modified prep.), gives on 
hydrolysis b-bromo-2 -aminoacetoplienone (I), m. p. 
86—88°, which by  the  B art-S chm id t reaction affords 
a  substance, C8H 70 2N 2Br, m . p. 278° (probably
5-bromo-2-nitrosoaminoacetophenone, bu t possibly 
o-broyno-2 -amino-oximinoaceloplienone), and  5-bromo- 
acetophenone-2 -arsinic acid, decomp, incipient at 
188° and  complete a t  291—293° (Na  salt). The 
constitu tion  of (I) was proved b y  conversion (Sand- 
meyer) in to  2 : 5-dibromoacetophenone, m. p. 41°, 
oxidised to  2 : 5-dibromobenzoic acid. D irections are 
given for the  prep, by analogous m ethods of aceto- 
phenone-m-arsinic acid, m. p. 156° (semicarbazone, not 
decomp, a t  305°), propiophenone-m -a-rsinic acid, m. p. 
212° (decomp.) (semicarbazone), and  2 -hydroxyaceto- 
j)henone-5-arsinic acid [from 5-amino-2-hydroxyaceto- 
phenone (modified prep.)], m . p. 189— 192° (semi
carbazone, decomp, abou t 245°). 4-Bromo-3-nitro- 
acetophenone, m. p. 120° (lit. 116-5°), is unaffected by 
N a3A s03 in  aq. MeOH and  is no t reduced to  the  N H 2- 
com pound by F e and  AcOH, or Sn and  HC1; with 
SnCl2 and  Ae20  i t  yields 4-bromo-3 -acetamidoacdo- 
phenone, m. p. 118°, hydrolysed to  th e  corresponding
3-X H 2-compound, m. p. 117° [hydrochloride, m. p. 
206° (decomp.) after darkening a t  198°]. This led to
4 -bromoacetophenone-%arsinic acid, m. p. 198° (de
comp.) (semicarbazone, m . p. above 300°). T reatm ent 
of wovalerophenone w itli H N 0 3 (d 1-5) below 0° gives 
m-aminoisovalerophenone, b. p. 179— 181°/14 mm. 
(di-p-ioluenesulphonyl derivative) (converted into 
m-bromoisovalerophenone, b. p. 153— 155°/19 mm., 
and  thence by oxidation into m-bromobenzoic acid), 
together w ith  some o- and  p-Ar/ / 2-derivatives (con
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verted in to  the m ixed B r compounds and thence into 
o- and p-brom obenzoic acid). Acetophenone-p- 
arsinio acid (II) [oxime, m. p . about 188° (lit. 157°, 
decomp.); semicarbazone, froths a t  210° w ithout 
chango of colour; tliiosemicarbazone, m. p . above 
290"; ketazine, m. p. above 290°; semioxamazone, 
decomp, abou t 217°; phenylhydrazone, yellow, m. p. 
225° (decom p.); p-bromophenylhydrazone, m . p. 227° 
(decomp.)] was prepared (a) from p-am inoaceto- 
pkenone (obtained from  N H A cPh, AcCl, and  A1CI3 in 
CS2), and  (b) from aq. N a3A s03 and p-brom oaeeto- 
phenone a t  160— 170°. The last-m entioned com
pound was prepared from  PhB r, AcCl, and  A1C13; an  
analogous reaction  w ith p-dibromobonzene afforded 
oily p-brom oacetophonone (semicarbazone, m . p. 201°). 
Acetophenone-p-dichloroarsine and  warm aq. NaO H  
give acetoplicnone-p-arsenious oxide, m . p. above 300°. 
ra-M trdanisoie (from m -nitrophenol, aq. ISTaOH, and 
Me3S 0 4) is reduced b y  Sn and  a  trace of graphite in 
HC1 (1 : .1) to  m-anisidine, the  Ac derivative of which 
with AcCl and  A1C13 in  CS2 affords 4 -acetamido-2 - 
hydroxyacetoplienone, m. p. 91° (yield variable, up to 
35%), hydrolysed by ho t 15% HC1 to  th e  correspond
ing 4-iY//2-compound (III), m . p. 122— 123°. A 
Friedel-Crafts reaction w ith acet-o-anisidide gave 
only a trace of cryst. m aterial. ( I l l )  gives, by the 
B art-Schm idt reaction, '2-hydroxyacetophenone-4- 
arsinic acid, m . p. 156°. p-Acetam idoaeetophenone 
and H N 0 3 (d 1-5) give the 3-A70 2-compound, m. p. 
137°, hydrolj'sed by boiling conc. HC1 to  Z-nitro-4- 
aminoacctophenone, m . p. 148— 149°, and  oxidised by 
K M n04 to  3-nitro-4-acetamidobenzoic acid. The
4-NH2-compound, b y  a  modified B art-S chm id t 
reaction, affords Z-nitroacetaphenone-4-arsinic acid
(IV), m. p. 22S—230°; th is  could not be obtained by 
n itration of acetoplienone-p-arsinic acid, which under 
certain conditions gives carboxyphenyl-p-arsinic acid. 
Reduction of (IV) by  Fe(OH)2 and  NaO H  gives
3-aminoacetophenone-4-arsinic acid, m . p. above 290° 
(lit. decomp. 230°), which could no t be prepared from
4-bromo-3-aminoacetophononc, N a3A s03, and Cu 
powder. 3-Bromo-4-aminoacetophenonc (prepared 
by hydrolysis of th e  NHAc-compound w ith  20% IIC1) 
gives, by  th e  B art-S chm id t reaction, 3-bromoaceto- 
plicnone-4-arsinic acid, m. p. 190—191° (decomp.) 
[semicarbazone (Na salt)]. 4-Acetyldiphenylamine-%'- 
arsinic acid, m . p. 205—208°, is obtained (a) from 
p-bromoacetophenone, o-aminophenylarsinic acid, 
Iv2C 03, and  a  trace  of Cu powder in  boiling amyl 
alcohol, and (b) sim ilarly from p-aminoacetophenone 
and o-bromophenylarsinic acid. Prop iophemne-p- 
arsinic acid, m . p. above 295° (semicarbazone), is 
obtained from p-aminopropioplienone. p-Acetamido- 
w-valeroplienone could not be obtained from N HAcPh, 
R-valeryl chloride or bromide, and A1C13 in CS2. 
n-Valeryl bromide, prepared from «-valeric acid and 
RBr3, has b. p. 64°/66 mm. «-Valeryl chloride, PhBr, 
and A1C13 in CS2 yield p-bromo-n-valeroptliowne, b. p. 
168—169°/20 m m ., m. p. 37—38°, which w ith 
Na3A s03 in aq. MeOH gives a small am ount of a sub
stance, m. p. 203°, containing As. The last ketone w ith 
H N 03 (d 1-5) and  conc. I I2S 0 4 a t  —5° gives 4 -bromo-
3-nitro-n-vaJerophenone, m. p. 196— 197°, which did 
not condense w ith N a3A s03 under the above con
ditions. B y a  modified B art-Schm idt reaction,

4 R

p-aminobenzaldehyde gives benzaldehyde-p-arsinic 
acid, m. p. above 280° [oxime, m. p. 157° (dccom p.); 
semicarbazone, m. p. above 300° (Na  s a l t) ; thiosemi- 
carbazone, m . p. above 300°; phenylhydrazone, m . p. 
186°; p-bromophenylhydrazone, m. p . 233° (decom p.); 
semioxamazone, m. p . above 300°].

Many of the above and  other arsinic and  arsazinic 
acids have been exam ined for ac tiv ity  against T. 
equiperdum in mice, b u t few show m arked curativo 
action. Those having the  A s03H 2 group in  the 
p-position to  another group are less toxic th an  their 
m- and o-isomoridcs; the  la tte r  are no t curative. 
Acetophenone- and benzaldehyde-p-arsinic acid are 
m oderately toxic and  slightly cu ra tive ; the ir semi- 
carbazones and thiosemicarbazones are less toxic and 
more curative, bu t the phenylhydrazones are not 
curative. R . S. C a h n .

P y r id in e  d e r iv a tiv e s . X V I. iV -S u b s titu ted  
p y r id o n e a r s in i t  a c id s . A. B in z ,  H . M a i e r - B o d e ,  
a n d  A .- R a s t  (Z. a n g e w . Chem., 1 9 3 1 , 4 4 ,  8 3 5 —8 4 0 ;  
c f . t h is  v o l . ,  1 0 7 1 ).— T h e  fo llo w in g  A7-s u b s t i tu te d
2-pyridone-5-arsinic acids were prepared by trea ting  
th e  unsubstitu ted  acid and appropria te  alkyl halide 
w ith K O H  in MeOH or H 20 ; all p roducts are  am or
phous : Bnfi-, m. p. abou t 213°; isoamyl-, m. p. about
154— 155°; carboxy methyl-, -f0 -5H 2O (I) (from 
CH2CbC02H) (Na2 salt), which on reduction by  S 0 2 
w ithou t isolation gives the  corresponding arsenious 
acid (II), decomp, about 191° [-arsenious oxide, m. p. 
230—234° (decomp.)], also obtained from (I) by boiling 
w ith  As, CuS04, and aq. K O H , and  oxidised to  (I) by 
H ,0 2; allyl- (III), m. p. about 154— 155° ; acetamido- 
(from CH2C1-C0-NH2), decomp, from  222°; CH2Ph-, 
m . p. 227— 228°; acetanilido- (from CH2Cl-CO-N H Ph), 
decomp, from  240°. The following N -substitu tcd  
derivatives (all amorphous) of 2-pyridonc-3-arsinic 
acid Were similarly! prepared  : carboxymethyl-, m. p. 
above 270° [prepared only by w ay of th e  arsenious 
oxide (from CH2ChC02H , followed by reduction by 
S 0 2), decomp. 231°]; Bua- (IV), m . p. 18S—189°; 
allyl-, m. p . abou t 178—179°; CII2Ph-, m . p. abou t 
237—238°, also obtained by  diazotisation etc. of
3-am ino-2-hydroxypyridine, and  b y  fusion of 2- 
pyridone w ith  H 3A s04 ; acetamido-, decomp, about
262—263°. 3-Amino-4-pyridono, when diazotised in  
HC1, trea ted  w ith  As in  N aOH, and  then  w ith  hot 
H 3P0.2 and H I, gives th e  arseno-com pound, which is 
oxidised by  H 20 2 to  4-pyridone-o-arsinic acid, cryst. 
[reduced by  w arm  H 3P 0 2 and  H I  to  4 : 4'-dihydroxy- 
5 : 5 '-arsenopyridine (dihydrochloride, cryst., hydro
lysed by H 20)], from  w hich th e  following cryst. 
N -substitu ted  derivatives were p re p a re d : Me-, 
decomp. 285° a fte r darkening a t  273°; Bua-, m. p. 
107— 108°; acetamido-, decomp, about 232°; C Ii2Ph-, 
m. p. abou t 221—222°. The following compounds were 
prepared by  reduction of the  corresponding arsinic acids 
by hot H 3P 0 2 and  I I I : NN'-di-n-butyl-5 : 5 '-arseno-
2 : 2'-pyridone, m. p. 250—251°, large colourless and  
sm all yellow crystals (giving cryst. X -ray  diagram ), tho  
form er bimol., the  la tte r  unimol. in cam phor (arseno- 
benzene is bimol. in  cam phor); N N ' - diaceiamido-
3 : 3'-arseno-2 :2 '-pyridone, decomp, abou t 267°, c ryst. 
(confirmed by  X -ray  diagram ); 1 :1  '-di(carboxymethyl)- 
5 : o'-arseno-2 : 2 '-pyridone, m. p. 210—215°. (I)
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w ith  thiophenol gives 1 -carboxymethyl 5-di(j)henyl- 
thiol)arse7io-2u-pyridorie, m. p. 176° (aq. solution of N a 
sa lt unstable). (II), when oxidised w ith  H 20 2 and  
trea ted  w ith  Br, gives 3 : o-dibromo- l-carboxymethyl-
2-pyridohe, m. p. 240—241°, an d  3-bromo-l-carboxy- 
methyl-2-pyridone-5-arsimc acid, +  0-5H2O, losing 
H 20  a t  125° and  decomp, a t  250° ; the  la tte r  was also 
obtained from 3 - brom o - 2 - pyridone - 5 - arsinic acid 
and CH2C1’C 02H . (I) w ith  w arm  cone. H 2S 0 4 and
fum ing H N 0 3 gives 3-nitrd-N-methyl-2-piyridone-5- 
arsinic acid, m. p. above 250°, which when warm ed 
in M eO H w itli 4%  N a-H g  and subsequently  acety la ted  
in the  cold, affords 3-acetamido-T$-methyU2-pyridone- 
5-arsinic acid, m. p. above 270°.

The toxic doses for m ost of the  above arsinic acids 
are recorded. Only (III)  and  (IV) are curative 
against trypanosom es. R .  S. G a t i n .

In tro d u c t io n  of a r s e n ic  in to  th e  c o u m a r in  
n u c le u s . I .  M. G o s w a m i and  H . N. D a s -G u p t a  (J. 
In d ian  Chcm. Soc., 1931, 8, 417— 422).—The B a rt 
reaction w ith  G-aminocoumarin gives Iricoumaryl- 
arsine oxide, m. p. 200° (slight dccom p.); th e  tox icity  
of its  N a sa lt is determ ined. 6-Chloromercuri- 
coum arin and  AsC13 give coum arin. I I . B u r t o n .

1 0 -C h lo ro -5  : 1 0 -d ih y d ro p h e n a rs a z in e  a n d  i t s  
d e r iv a t iv e s . X V . M o n o acy l d e r iv a tiv e s . L. A.
E l s o n  and  C. S. G ib s o n  (J.C.S., 1931, 2381— 2388 ; 
cf. th is  vol., 501).— 5 : 10 - D ihydrophenarsazine 
derivatives, prepared by  condensation of th e  sub
s titu ted  N H P h 2 w ith  A sC13 and by  reduction  of 
substitu ted  diphenylaminc-G '-arsinic acids in HC1, are 
homogeneous in  th e  cases h itherto  reported  and  when 
obtained by reduction  of 3-acetyl-, -propionyl-, and  
-butyryl-diphenylamme-Q’-arsinic acid (I), (II), and
(III) , respectively. m-Acetyldip>henylaminc (IV), how
ever, gives a m ix ture  of 1- and 3-substitu ted  iso- 
m erides; the  s tru c tu re  of th e  la tte r  is proved by 
synthesis from  N H 2P h and  3-bromoacetophenone-
4-arsinic acid (V). T he s tru c tu re  of the  o ther phen- 
arsazine derivatives described below follows by 
analogy and  because of sim ilar colour reactions. A 
num ber of o ther As com pounds were prepared.

m-Brom oacetophenone, o-am inophenylarsinic acid, 
anhyd. Iv2C 03, and  a trace of Cu pow der in  boiling 
am yl alcohol give (I), m. p. 154°, also obtained 
sim ilarly from m -am inoacetophenonc (VI) and 
o-brom ophenylarsinic acid. R eduction of (I) (S 02, 
I , E tO H , HC1) yields 10-cWoro-3(or l)-acetyl-5 : 10-di- 
hydrophenarsazine (V II), m . p. 268—270° (decomp.) 
[corresponding 10-Rr-compound, m. p. 269 °(decomp.)]. 
T he 10-Cl-compound w ith  “ chloram ine-T ” in cold 
aq. COMe2 yields 3(or l)-acetylphe7iarsazinic acid, not 
decomp, a t  290°. wj-Bromopropiophcnonc gives 
sim ilarly  (II), m. p. 160°, and  10-c7(Zoro-3(or I)-pro
pionyl-5 : IQ-dihydrophenarsazine, m. p . 227° a fte r 
sintering and  darkening, w hilst m -brom obutyroplien- 
one gives (III) , m . p. 125— 126°, and \0-chloro-3(or 
\)-butyryl-o : li)-dihydrophenarsaziiie, m. p . 210°.
(V), N H 2Ph, K 2C 03, and  a  trace  of Cu pow der in 
boiling am yl alcohol afford (V II). K  o-chloro- 
benzoate, (VI), and  a trace  of Cu pow der in  boiling 
am yl alcohol yield 3-acetyldiiphenylamine, m. p. 93°; 
th is  condenses w ith  AsC13, best in  PhCl, giving

\0-chloro-l-acelyl-5: 10 -dihydropKenarsazine, m. p. 
280°, and  a m ixture, probably  containing (VII).

A cetophenone-p-arsinic acid w ith S 0 2-H I-H C 1 gives 
p -acetylphc7i7yldichloroarsi7ie, m . p. 100°, b. p. 212— 
215°/30 m m ., unaffected by B r in  CC14 a t  100°. 
A ddition of phenylarsenious oxide and  N aO H  to 
diazotised p-am inoacetophenone and  warm ing affords 
p-acetyldiphe7i7jlarsi7iic acid, m . p. 182° [se7iiicarbazone, 
+  (?) H 20 , m. p. indefinite]. p-Acetylphenyl- 
arsenious oxide gives sim ilarly acetophenone-p- 
arsinic acid and  a little  4 : 4 '-diacelyldiphenylarsinic 
acid, m. p. 194°. Acetophenone-p-arsinic acid w ith 
B r (1 mol.) in  warm  CHC13 gives a Br derivative, m. p. 
187— 190°, and  w ith  an  excess of B r in boiling CC14 
gives an  im pure Br2 derivative, m. p. 196— 198°.

R . S. C a h n .
O rg a n ic  c o m p o u n d s  of g o ld . I I .  C o -o rd in 

a t io n  c o m p o u n d s . C. S. G i b s o n  and  W . M. C o l l e s  
(J.C.S., 1931,2407— 2416; cf. th is  vol., 78).—Analyses 
show th a t  the  m ateria l previously described as “ gold 
tribrom ide ” (loc. cit.) or “ auric bromide ” (this vol., 
1172) is HAuBr,„3H20  (I). Because of th e  facts 
m entioned below i t  is suggested th a t  A u+++ does not 
exist, th a t  Au always has a  co-ordination no. of 4, and 
th a t  gold tribrom ide is (AuBr3)„ (II), where n is at 
least 2. (II) is alm ost insol. in  d ry  E t20  w ith  or with
ou t anhyd. H B r, and  in  H aO, b u t sol. in  aq. solutions 
of inorg. bromides. A ddition of H 20  to  (II) in E t20  
containing anhyd. H B r gives a solution of (I) in  E t20.
(II) docs no t reac t w ith  G rignard reagents. The prep, 
of (I) from Au, for synthetic  purposes, is modified. 
The yield of gold d iethy l brom ide ( I I I ;  R = E t)  is 
highest (17-4%) if 6 mols. of M gEtB r are used, but 
some unchanged (I) and  Au are  also obtained. 
An ethylenediam ine brom ide w ith  aq. IIB r gives a 
quan t, yield of (III). Gold eth7jlenedia77ii7iedi- 
n-propyl bromide ( IV ; R = P r a) (prepared by the 
G rignard reagent) becomes v iolet about 130° and 
decomp, about 190°, and  w ith  aq. H B r gives gold 
di-n-propyl. The analogous di-n-butyl compound 
(IV ; R = B u °), decomp, abou t 190° (sim ilarly pre-

R „A <;B1 >AuR2 [  C6H4< 5 S 2> A uR21 Br 
(III.) B r ' L 2 (IV.) J

pared), gives sim ilarly  gold di-n-butyl bromide. 
The following com pounds were prepared  by  adding 
th e  appropria te  base to  aq. K A uB r4 : gold pyridi7ie 
tribroinide, C5H 5N ,A uB r3, scarlet, decomp. about 
150°, which, best w ith 3 mols. of M gE tB r in E t20  
an d  pyridine, gives (III), and  when recryst. from 
pyridine gives gold dipyridi7iodibro7no-bromide, 
[(C5H 5N)2A uBr2]Br, deep red ; gold pyridinetri- 
chloride, giving sim ilarly  gold dipyridinodichloro- 
chloride, which a t  135° loses pyrid ine and  gives a 
reddish-yellow su b stan ce ; gold quinoliTie tribromide, 
deep red, decomp. above 200°; gold isoquinoline 
tribromide, violet-red p lates or brick-red pow der; 
gold 2-aminopyridiM tribromide, black, decomp. about 
160° (probably co-ordinated by  the  pyridine-N ); 
gold di-2-pyridylamine tribromide, scarle t; gold di- 
ethylenediamine tribromide, [Au(NH2-C2H 4-N H ,)2]Br3, 
b righ t yellow, w hich w ith  aq. H B r gives H A uBr4; 
N H P h 2 gives a dark  green com pound containing
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2 mols. of base. The above co-ordination compounds 
are only slowly a ttacked  by aqua regia or aq. S 0 2.

R . S. Cah n .
O rg a n ic  le a d  c o m p o u n d s . I I .  O x id a tio n  r e 

ac tio n s . P . R . A u s t i n  (J. Amer. Chem. Soc., 1931, 
53. 3514—3518).— Oxidation of P b  tri-p-to lyl w ith 
KM n04 in  COMe2 gives Pb tri-p-tolyl acetate, m. p.
158—159° (AcOH is presum ably form ed by oxidation 
of COMe2 and  then  reacts w ith th e  interm ediate 
hydroxide), w hich w ith HC1 in E tO H  affords Pb 
tri-p-tolyl chloride, m. p. 140— 141° (from P b  tctra-p- 
tolyl and  HC1 in CHCI3). Sim ilar oxidation of Pb 
tri-o-tolyl furnishes a product which is converted by 
HC1 in to  Pb tri-o-tolyl chloride, m. p. 141— 142°, also 
obtained' from  P b  tetra-o-to lyl and  HC1. Mg allyl 
bromide and P b P h 3Cl give Pb trijihenylallyl (I), m. p.
70—77°, oxidised by K M n04 in COMe2 containing a 
little H 20  to  P b P h 3OH (m ain product) and Pb tri- 
j)henyl-^y-dihydroxypropyl (II), m. p. 124— 125°. (I) 
and 0 3 in ligh t petroleum  afford probably  P b  t r i 
phenyl oxide, since trea tm en t of th is  w ith  AcOH 
yields Pb triphenyl acetate, m. p. 206—207°. (I) and
(II) are converted by H B r in  E tO H  in to  P b P h 3Br. 
Definite products could no t bo obtained by oxidation 
of Pb triphenyl-p-tolyl, tri-o-tolyl chloride, and 
tetra-o- and  -p-tolyl; m uch unchanged m ateria l is 
recovered. Pb di-o-tolyl dichloride, m. p. 178— 179°, 
is obtained from  P b  tetra-o-tolyl and  excess of HC1 
or from P b  tri-o-to ly l and cone. HC1 in  CHC13.

H . B u r t o n .
B a s ic  a m in o -a c id s  of s i lk  f ib ro in . D e te rm in 

a tio n  of b a s ic  a m in o -a c id s  y ie ld e d  b y  p ro te in s .
H . B . V ic k e r y  and R . J .  B lo c k  (J. Biol. Chem., 
1931, 93, 105—112).—Ag2S 0 4 is unsuitable for the  
precipitation of arginine and  histidine from protein 
hydrolysates rich in  monoamino-acids owing to  the  
difficulty of m aintain ing a  [Ag‘] adequate for complete 
precipitation of arginine. Replacem ent by  A gN 03 
and th e  use of Ag2S 0 4 for subsequent re-precipitation 
and separation  of the  two bases is recommended. 
By th is  m ethod silk  fibroin yields 0-74% of arginine,
0-07% of histidine, and  0-25% of lysine (relative 
proportions approx. as in  wool). F . O. H o w it t .

B a s ic  a m in o -a c id s  of p ro te in s .  C h e m ic a l r e 
la tio n s h ip  b e tw e e n  th e  v a r io u s  k e ra t in s .  R . J .
B lo c k  and  H . B. V ic k e r y  (J. Biol. Chem., 1931, 93, 
113— 117).—T hearginine, histidine, lysine, and  cystine 
contents of keratins derived from hum an hair, sheep 
wool, goose feathers, snake epidermis, Plexaurella 
dichotoma, Gorgo7iia flabcllum, and  silk fibroin were 
determ ined (preceding abstract). The mol. ra tio  of 
the first 3 acids is approx. 1 : 4 : 12 for these k e ra tin s ; 
the cystine con ten t is variable. F . O. H o w it t .

Precipitation of proteins and of their degrad
ation products with tannin. H . L u n d in  and J . 
S c h r o d e r h e im  (Biochem. Z., 1931, 238, 1—23).— 
The effects of acidity , [H ‘], particu lar acid used, 
amount and  n a tu re  of p recip itan t, tem p., and  presence 
of EtO H , salts, or sugars on th e  precipitation  by  tann in  
of proteins and  p ro tein  degradation products as well 
as on th e  co-precipitation of substances not directly 
precipitable from  milk, blood, flesh hydrolysate, w ort, 
and beer have been studied and the  m ethods best 
adapted to  th e  varying conditions and m aterials have

been worked out. Tannin  produces no p p t. in  norm al 
urine. W . M cCa r t n e y .

E le c tro ly te -fre e  p ro te in s .  X . E le c tro c h e m i
c a l c o n s titu tiv e  c h a ra c te r is a t io n  of p ro te in s  b y  
th e  A g  a c tiv ity  of th e i r  s i lv e r  s a l t s .  E . G o ig n e r  
and W. P a u l i  (Biochem. Z., 1931, 235, 271— 302; 
cf. th is  vol., 856).—The electrochem ical differences in 
the  “  zw itterion ” forms of proteins and  in  th e  m ulti- 
valen t negative ions m ay be studied by  a  com parison 
of the  ac tiv ity  changes produced b y  addition  of A gN 03 
or of AgOH, respectively. In  serum -album in all the  
negative groups are engaged on addition  of 1-7 X 
10~3Ar-AgOH. Egg-album in shows strong inactivation  
of Ag. I t  is practically  complete a t  1 X 10~3Ar-AgNO3. 
Inactiva tion  by gelatin  is fa r behind th a t  of serum- 
album in (about 60%). Gelatose shows still w eaker 
inactivation  (40%), considerably below th a t  of the  
sim pler N H 2-acids (78%). The som ew hat unexpected 
behaviour of th e  N H 2-acids m ay be duo to  in ternal 
m etal-com plex sa lt form ation. J .  H . B ir k in s h a w .

P r o te in s .  I .  Im p o r ta n c e  of io n s  fo r  th e  in n e r  
s ta b i l i ty  of th e  p ro te in  m o le c u le  (c a se in o g e n ) .
G. E t t i s c h  and G. S c h u lz  (Biochem. Z., 1931, 239, 
48—73).—The behaviour of the  protein  mol. over a 
certa in  p n range is a  reversible function of its  electric 
charge, th e  space occupied by  th e  mol. increasing 
w ith the  charge, th e  process leading to  reversible 
fission of th e  mol. Increase of p a beyond th is  range 
causes irreversible d isintegration of th e  mol. (chemical 
action of OH'). The alkali-fixing power of caseinogen 
is duo to  th e  prim ary  ionic reaction and  a secondary 
irreversible slower reaction. The irreversible reaction 
is n o t b rought abou t by neu tra l salts. The viscosity 
under the  action of alkali increases a t  first and  then  
slowly decreases. The sp litting  of caseinogen by 
alkali can be inhibited  w ith  NaCl over a p u range of
7-4— 11 b u t n o t above th is p n (cf. th is  vol., 426, 427, 
503). P . W . Cl u t t e r b u c k .

S tr u c tu r e  of s im p le  n u c le ic  a c id . I I .  h- a n d
i-A d en y lic  a c id . H . STEUDELand R . W o h in z  (Z. 
physiol. Chem., 1931, 200, 82—86; cf. A., 1930, 
1307).—The plant-(ft-)nucleic acids (yeast-nucleic acid,
7i-guanylic acid, ft-adenylic acid, 7i-inosic acid) give 
60—75% of the theoretical yield of furfuraldehyde 
(from the pentose). Animal-(f-)inosic acid affords only
8— 11% of the  theoretical, b u t th e  Z-inosine obtained 
afte r hydrolysis and  its  Ae3 derivative give 63—70% . 
Probably  th e  different po in t of a ttach m en t of the  
H 3P 0 4 constitu tes th e  difference between h- and 
Z-adenylic acid. J .  H . B ir k in s h a w .

S y n th e s is  of th e  h is to n e  of th e  th y m u s  g la n d .
IV . K . F e l i x  and H . R a u c h  (Z. physiol. Chem., 
1931, 200, 27— 40; cf. A., 1930, 939).—Histone 
piorate from the  calf’s thym us gland was converted 
by means of HC1 in Me OH into the Me ester hydro
chloride, [a]]5 -9 5 -5 ° . Comparison w ith preps, p ro 
duced in  another way and  subsequently esterified 
by MeOH and HC1 or by Me2S 0 4 showed th a t  no 
change occurred in the mol. ap art from  a conversion 
of SH  into S-S groups. The mol. contains, per 100 
atom s of N, 7-5 free esterifiable C 02H , 5 preformed 
Me groups attached  to  N, and a  basicity of 20 equivs. 
(calc, from the Cl content of th e  ester hydrochloride).

J .  H . B ir k in sh a w .
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C h an g e  of r o ta to r y  p o w e r  of p u r if ie d  eg g - 
a lb u m in  a s  ev id en ce  of th e  m o d e  of c o m b in a tio n  
of a c id  a n d  a lk a li  w i th  p ro te in s .  H . J .  A l m q u i s t  
and  D. M. G r e e n b e r g  (J. Biol. Chem., 1931, 93, 
167— 170).—Purified egg-albumin (3-5% aq. solution) 
has a min. [ajg -3 0 -8  a t  p lt 5-04. This val. is no t 
changed by  addition of alkali to  p n 11-0, w hilst from
11-0 to  12-6 i t  increases to  a m ax. of —60-6°. W ith 
addition of acid the ro ta tion  rises sharply to  —35-1° 
a t  p u 3-15 and then  rem ains const, to  p u 1-72. The 
change on both sides of the  isoelectric p o in t is re 
versible. A t Pa 12-6 the  album in has a tta ined  its 
m ax. base com bination. On the acid side the  a tta in 
m ent of a  m ax. a t  p a 3-15 is no t in agreem ent -with 
th a t  of m ax. acid com bination, due to  a  complex 
change and no t to  simple ionisation of the protein.

F . 0 .  H o w it t .
D e te rm in a tio n  of p ro te in  b y  d if fe re n tia l  o p ac i-  

m e tr y .  P . M o u n t e r  (Bull. Biol. P harm ., 1931, 2 ,
196— 197).— The greater p a r t of th e  p ro tein  is p re
cip itated  by standard  K  iodom ercuratc. The residual 
protein in  the  centrifugate is precipitated by  a  solution 
of CClg-COoH and  the  opacity contrasted  w ith th a t  
produced by a known wt. of protein. C. C. N. V a s s .

D e te rm in a t io n  of s m a l l  q u a n t i t ie s  of a c e ty le n e . 
W . R ie s e  (Z. angew. Chem., 1931, 44 , 701—703).— 
An account of the  use of Ilo svay ’s reagent for the  
determ ination of traces of C2H 2; by a new m ethod 
of prop, of the  reagent, and  under th e  conditions 
described, 0-0005 vol.-%  m ay be determ ined.

H. F . G t l l b e .
D e te rm in a tio n  of w a te r .  J .  L i n d n e r .—See th is 

vol., 1257.
H a lo g e n  d e te rm in a t io n s .  K . H e l l e r  an d  o thers. 

— See th is  vol., 1257.
D e te rm in a t io n  of s m a l le s t  a m o u n ts  of e th y l 

a lc o h o l in  v e ry  d i lu te  s o lu t io n  b y  a  m o d if ie d  
m ic ro -Z ie s e l  m e th o d . J .  B . N ie d e r l  and B. 
W h it m a n  (Z. anal. Chem., 1931, 8 6 , 65— 68).— The 
modified procedure for th e  determ ination of E tO H  
as E t I  (or K I) is m ost satisfactory  for about 1 mg. of 
E tO H  a t  a  concentration of 0-02%, bu t can be con
ducted  w ith a 0-06 mg. sample in  0-001% aq. solution.

E . S. H e d g e s .
D e te rm in a tio n  of e th y l a lc o h o l. M. N ic l o u x . 

—See th is vol., 1327.
E le c tro m e tr ic  m ic ro -d e te rm in a t io n  of a m in o -  

n i t ro g e n . J .  R o ch e  and  (Mm e .) A. R o c h e  (Bull. 
Soc. Chim. biol., 1931, 13, 835—840).—B y electro
m etric titra tio n  to  a  definite pa  a  more accurate 
end-point is reached th an  is possible w ith  indicators. 
B y use of ex trapolation  m ethods 0-05 to  5 mg. of 
N H ,-N  can be determ ined w ith an  accuracy of 1—  
2% . C. C. N . V a s s .

M ic ro -m e th o d  fo r  d e te rm in a t io n  of n i t r o -  
g ro u p s  in  a r o m a t ic  c o m p o u n d s . S. M a r u y a m a  
(S ci. Papers In st. Phys. Chem. Res. Tokyo, 1931, 
16, 196— 199).—R eduction w ith  TiCl3 is employed. 
The following new com pounds are reco rd ed : 6-
nitro-2-chlorolepidine, m. p. 209—209-5°; 5-nitro-Q- 
methoxy-x-lcpidone, m . p. 295° (decom p.); P-(m-
nitroanilino)crotonyl-m-7iitroanilide, in. p. 155°; and  
4:-chloroqainaldine picrate, m. p. 176— 177°.

A. A. Levi.

D e te rm in a t io n  of 2 : 4 -d in itro p h e n o l. A.
S u c h i e r  (Z. anal. Chem., 1931, 85, 434— 435).—The 
solution is titra ted  a t  the  b. p. w ith 0-5A-NaOH in 
presence of phenolphtlialein, the  end-point being 
reached when the  orange colour becomes red. I t  is 
desirable to  t i tra te  to  a  standard  tin t.

R .  C u t h il l .
M ic ro -d e te rm in a tio n  of c h o le s te ro l.  M.

Y a s u d a  (J. Biol. Chem., 1931, 92, 303—312).— 
Okey’s m ethod (A., 1930, 1303) is modified in th a t 
lipins and  excess of digitonin are rem oved by  dis
solution in  COMe2, and th e  rem aining cholesterol 
digitonide is dissolved in ho t E tO H  and filtered from 
im purity ; The residue on evaporation of th e  E tO H  
solution is determ ined by  oxidation -with K 2Cr20 7. 
The results for a  num ber of tissue ex trac ts  are about 
15%  lower th a n  those given by  the  colorimetric 
m ethod. A . C o h e n .

A c tio n  of io d in e  m o n o c h lo r id e  on  c h o le s te ro l. 
D e te rm in a tio n  of th e  io d in e  v a lu e . H . W e r n e r  (Z. 
U nters. Lebensm., 1931, 61, 321— 337).—I  vals. 
of cholesterol have been determ ined by a  variety 
of m ethods, of which K aufm ann’s, employing an 
E tO H  solution of N aB r and B r (cf. B ., 1926, 447), 
was found to  be the  m ost suitable, the  nex t best 
being th a t  of Rosem nund and  K uhnlienn (cf. B., 
1923, 798a) employing pyridine sulphate dibromide, 
w ith  W inkler’s m ethod (cf. B., 1922, 473a) th ird  in 
order of m erit. M ethods involving th e  use of ICI 
or IB r (Hanus, H iibl, Wijs) were unsuitable owing 
to  sim ultaneous substitu tion. A ttem pts to  de
term ine the  relative proportions of substitu tion and 
addition by titra tin g  the  halogen acid form ed were 
unsuccessful. H . J .  D o w d e n .

C o lo u r re a c t io n  of a d re n a lin e . B. A z z o l in i  
(Boll, chim .-farm ., 1931, 70, 665—6 6 7 ).-- l—5 c.c. 
of a  neu tra l solution arc  acidified w ith 1 drop of HC1 
and  2—3 c.c. of E tO H  containing 4%  of aq. N H 3 are 
added. In  presence of adrenaline in  a limiting 
dilution of 1 : 500,000 a  rose-peach coloured ring is 
obtained, spreading through the  solution on shaking 
and  changing to  yellowish-brown. R . K . C a l l o w .

D e te c tio n  of o rg a n ic  c o m p o u n d s . IV . M ic ro - 
c h e m ic a l r e a c t io n s  of m e z c a lin e . L. R o s e n t h a l e r  
(Pharm . Z tg., 1931, 76, 653—654).—Several reactions 
of mezcaline (p-3 : 4 : 5-triinethoxyphenylethylam ine) 
are given and  the  crysta l form  of some of th e  ppts. 
is sketched.

D e te rm in a t io n  of s m a l l  a m o u n ts  of c a m p h o r .
M. L. N ic h o l s  and A. S t u b b l e f i e l d  (Z. anal. Chem., 
1931, 86, 30—34).— Camphor affects the  surface 
tension of a  m ixture of H 20  and  E tO H  ( 3 : 1  by 
weight) in  proportion to  its  concentration. Surface 
tension m easurem ents by th e  ring-tensiom eter method 
perm it th e  determ ination of th e  cam phor content 
of E tO H  solutions containing 0-05—13%  of camphor.

E. S. H e d g e s .
P o te n t io m e tr ic  d e te rm in a t io n  of s o m e  c o m 

p o u n d s  p re c ip i ta b le  b y  p o ta s s iu m  m e rc u r ic  
io d id e . L . M a r ic q  (Bull.Soc. chim. Belg., 1931, 40, 
361— 370).— Stovaine, novocaine, pyram idone, anti- 
pvrine, and  a tophan  can be determ ined potentio- 
m etrically  by m eans of an  acid solution of HgL, in  K I.
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The first three com pounds give complexes of th e  type 
HgI2,X ,H I and  th e  last two of th e  type  H gI2,2X ,H I. 
Antipyrine and pyram idone can be determ ined sim ul
taneously. E . S . H e d g e s .

U se of f e r r ic  s a l t s  fo r  th e  d e te c tio n  of m o rp h in e .
L. R ossi (Anal. Farm . Bioquim ., 1930, 1, 106— 110; 
Chem. Z entr., 1931, i, 2789).—Fe**" salts (in conc.

solution) give w ith m orphine sa lts (solid) a  bluo 
colour. A. A. E l d r i d g e .

M ic ro -c h e m is try  of s te re o is o m e r id e s .  L. 
R o s e n t h a l e r  (Z. anal. Chem., 1931, 86, 61—65).— 
Z-Ephedrine and ephetonine can be distinguished by 
microscopical exam ination of th e  products form ed 
w ith picrolonic acid, NaC104, KCNS, Reinecke’s salt, 
and  N a3Co(N02)G. E . S. H e d g e s .

B ioch em istry .
P ro d u c tio n  of m e th a e m o g lo b in  a n d  in c re a s e d  

re s p ir a t io n  b y  o rg a n ic  d y es . L. M i c h a e l i s  (Bio- 
chem. Z., 1931, 239, 186—188).—The au th o r’s paper 
(this vol., 857) is supplem ented.

P . W . C l t jt t e r b u c k .
R ole  of c o p p e r  in  h aem o g lo b in  re g e n e ra t io n  

an d  in  r e p ro d u c tio n . H . L. K e i l  and  V. E . N e l s o n  
(J. Biol. Chem., 1931, 93, 49—57).—In  ra ts  w ith 
anaemia, due to  a  d ie t of whole m ilk uncontam inated  
by contact w ith  m etals, haemoglobin regeneration is 
effected by add ition  of small am ounts of FeCl3 supple
m ented b y  CuSO.j, b u t n o t when supplem ented by 
salts of V, Ti, Mn, Ni, As, Ge, Zn, Cr, Co, Sn, or H g 
(cf. A., 1929, 206; th is vol., 247). The subnorm al 
reproduction of ra ts  on a  m ilk and F e d iet is corrected 
by addition  of Cu. F . 0 . H o w it t .

P r e p a r a t io n  of n i t r ic  o x id e -h aem o g lo b in . II. 
H a r t r id g e  (Analyst, 1931, 56, 571—572).—NO- 
hasmoglobin is m ost readily  prepared by  adding to  
blood a dil. solution of N aN O , and  (NH4)2S as a 
reducing agent. On heating a solution of CO-luemo- 
globin coagulation commences a t  about 65°, whereas 
NO-luemoglobin changes a t  50° to  mothcemoglobin, 
which then  coagulates. T. M cL a c h l a n .

P r e p a r a t io n  of s ta n d a r d  ac id -h a e m a tin  s o lu 
tio n s  f ro m  h m m in . C. A . E l v e h j e m  (J. Biol. Chem., 
1931, 93, 203—210).—Hsemin is prepared by  the  
action of conc. AcOH on defibrinatcd blood a t  90° and 
from i t  a  solution of acid-hcematin is obtained by 
dissolving in  dil. HC1 w ith  th e  addition of gelatin as 
protective agent. The haemoglobin equiv. of such a 
solution is given by  th e  Fe content, and  i t  m ay be 
used as a  standard  for the  colorimetric determ ination 
of haemoglobin or as a  means of calibration of the 
glass standards of the  Newcomer m ethod (A., 1919, 
ii, 179). F . 0 . H o w i t t .

D e te rm in a tio n  of v o la ti le  s u b s ta n c e s  in  b lo o d .
N. V. L a z a r e v , A. J . B r u s s il o v s k a j a , and J . N. 
L avrov (Biochem. Z., 1931, 240, 12—IS).—A m ethod 
for determ ination of CgH g in air depending on the  
conductom etrie titra tio n  of the  C 02 formed on burning 
it  in an  electric furnace is adapted  for determ ination 
of hydrocarbons, E taO, and COMe2 in blood.

P. W . C l u t t e r b t t c k .
R ela tiv e  c o m p o s itio n  of s e a -w a te r  a n d  of th e  

b lo o d  of L im u lu s  p o ly p h e m iis . M. E . D a i l e y , 
P. F r e m o n t -S m i t h , and M. P. Ca r r o l l  (J. Biol. 
Chem., 1931, 93, ’ 17—24).—The blood-serum of 
L. polyphemus is isotonic w ith  sea-water, the  iso
tonicity being m aintained even when the sea is 
diluted by  heavy rain . The distributions of CT and

Na* between sea-water and the  serum  agree w ith  the  
theoretical Donnan ratio . F . O. H o w i t t .

O c c u rre n ce  of p ro te o ly tic  e n z y m e s  in  s e r u m . 
J .  W o h l g e m u t h  (Biochem. Z., 1931, 239, 493— 
494).—The procedure of Fuchs and von Falken- 
hausen (this vol., 1080) was unsatisfactory . Their 
results and  their criticism of th e  work of Y okota (this 
vol., 641) m ust be rejected. W . M c Ca r t n e y .

P h y s ic o -c h e m ic a l p ro p e r t ie s  of th e  g lo b u lin  
f ra c t io n  of s e r u m  a n d  p la s m a  p re c ip i ta b le  
b y  a c e tic  a c id . A. R o c h e  (Bull. Soc. Chini. biol., 
1931, 13, 962—970).—A ddition of 10% AcOH to  
serum dilu ted  X 10 causes complete precipitation  of the 
globulins a t p n 7-0—7-2, as com pared w ith about p B 6-0 
in the case of plasm a. The globulins obtained in this 
way from serum contain no m ucoprotein and give no 
N H 2-carbohydrate on hydrotysis; the  isoelectric 
p o in t is p n 5-8— 6-0. P . G . M a r s h a l l .

D e te rm in a tio n  of th e  p ro te in  c o m p o s itio n  of 
b lo o d -s e ru m . J .  v o n  D a r a n y i  and B. v o n  G 8 z s y  
(Biochem. Z., 1931, 239, 110— 127).—The m ethod 
described uses 2 c.c. of serum  and  perm its the  deter
m ination  of 4 protein  fractions of 4 to  8 sera in  36— 
4S hr. The results com pare favourably w ith those 
by th e  gravim etric m ethod. P . W. Cl u t t e r b u c k .

R e f ra c to m e tr ic  in v e s t ig a tio n  of s e ru m -p ro -  
te in . V II . E ffe c t of d ilu tio n  a n d  of a m m o n iu m  
s u lp h a te  c o n c e n tra tio n  o n  th e  p ro te in  f ra c t io n s  
of h o r s e - s e ru m . D . v o n  D e s e o  (Biochem. Z., 
1931, 239, 329—349; cf. th is vol., 1176).—W hen 
serum -protein is precip itated  w ith (N H 4)2S 0 4 a  vol. 
contraction, probably  of the  same order as th a t  which 
occurs when such solutions are mixed with distilled 
H 20 , takes place and the  p p t. contains less (NH4)2S 0 4 
th a n  does the m other-liquor. The change in  the 
(NH4)2S 0 4 concentration of the  liquid which occurs 
a fte r the  precipitation is due to  th e  binding of H zO  
by  the  p p t. The am ount of the  protein  precip itated  
varies w ith  th e  d ilu tion  of the  serum  and  th e  con
centration  of the (NH4)2S 0 4 used. A t the  same tim e 
the  am ounts of eu- and pseudo-globulin especially are 
greatly  changed. W. M c Ca r t n e y .

P r e c u r s o r  of a m m o n ia  a r is in g  in  b lo o d  a n d  
m u s c le . J .  K . P a r n a s  (Biochem. Z., 1931, 239, 
18—20).— Criticism of the  results and  conclusions of 
F reund  and  Lustig  (this vol., 641).

P . W. C l u t t e r b u c k .
A p p ro x im a te  d e te rm in a tio n  of b lo o d -u re a  b y  

o p a c im e try . P . M o u n i e r  (Bull. Biol. Pharm ., 
1931, 2, 191— 192).— The opacity produced by  th e



1320 B R IT IS H  C H E M IC A L  A B S T R A C T S .— A .

p rec ip ita tion  o f th e  urea a s  d ixan th y lcarb am id e  from
1— 2 drops o f b lood  in  presence o f egg -w h ite  and  
glycero l is  com pared  w ith  th a t  prod uced  b y  a 0-02%  
so lu tio n  of urea. C. C. N. V a s s .

A cety lch o lin e  in  o x -b lo o d . I I I .  C. B is c h o f e , 
W . G r a b , and  J .  K a pfh a m m e r  (Z. physiol. Chem., 
1931, 200, 153— 165; cf. th is vol., 1080).—A cetyl
choline was isolated from  20 samples of fresh ox-blood 
by  precip itation as th e  Eeinecke salt, conversion into 
th e  Au salt, th en  in to  the  chloride. I t  was presen t in  
all sam ples exam ined, th e  average am ount being 27-4 
mg. per litre  of blood. In  11 cases the  physiological 
te s t on th e  blood showed little  or no acetylcholine 
present, although the  isolated chloride was physio
logically active. The acetylcholine con ten t of blood 
decreases on keeping according to  th e  m ethod of 
isolation. J .  II . B ir k in s iia w .

D e te rm in a tio n  of ch o lin e  in  b lo o d . 31. M a x im  
(Biochem. Z., 1931, 239, 138— 139).—A m ethod for 
separation  of blood-choline as periodide is described, 
titra tio n  of the  I  liberated therefrom  on trea tm en t w ith 
H N 0 3 giving a m easure of th e  choline content.

P . W . Cl u t t e r b u c k .
D is tr ib u t io n  of s e ru m -p h o s p h a tid e  a n d  of 

c h o le s te ro l in  th e  u l t r a - f i l t r a te s  o b ta in e d  b y  
f i l t r a t io n  th r o u g h  la rg e -p o re d  co llo d io n  f i l te r s .  
S. W e n t  an d  L. Go reczk y  (Biochem. Z., 1931,
239, 441— 448).—W hen horse-serum is ultra-filtered 
through collodion m em branes having large pores the  
P , phosphatide, cholesterol, lecithin, and p ro tein  (in 
its  various fractions) contents indicate th a t  in  serum 
th e  phosphatides and sterols exist in different types 
of com bination w ith proteins, since th e  lipin content 
of the  u ltra-filtra tes is dependent on th e  protein 
conten t and  the  concentration of cholesterol in  them  
decreases in  d irect proportion  as th e  protein content 
decreases. Also, as regards the ir phosphatide con
ten t, th e  u ltra-filtra tes can be divided in to  two groups 
sharply divided a t  the  po in t where th e  euglobulin 
conten t falls to  zero. In  th e  one group the  lecithin 
conten t equals th a t  of th e  original serum  and  th e  
protein  conten t exceeds 40—50%  of th e  to ta l p ro te in ; 
in  the  o ther, the  lecithin conten t is m uch lower and  
the  pro tein  conten t falls to  zero. U ltra-filtrates which 
are free from  pro te in  contain  E t20-sol. P  equiv. to  
30—40%  of th e  to ta l phosphatide b u t no cholesterol. 
The lipin con ten t of th e  u ltra-filtra tes is independent 
of the pressure used. W . McCa r t n e y .

T o ta l  n o n -p ro te in - s u lp h u r  in  w h o le  b lo o d , 
p la s m a ,  a n d  s e r u m , a n d  th e  g lu ia th io n e  c o n te n t 
of b lo o d . I . S. L o r a n t , N. H a j d u , and W . W e il  
(Z. physiol. Chem., 1931, 200, 121— 125).—The non- 
protein-S in plasm a or serum from th e  blood of 
healthy  persons after a 12-lir. fast is 2-5 mg. per 
100 c.c. Sinco the  non-protein-S in whole blood is
6-8 mg. the  val. for glutathione-S is 5-42— 4-30 mg. 
for men and  5-30— 4-30 mg. for women.

J . H . B ir k in s iia w .
D e te rm in a t io n  of to ta l  b a s e  in  s e r u m . 31. 

Ch a tr o n  (J. Pharm . Chim., 1931, [v iii] , 14, 236—
240, and Bull. Biol. P harm ., 1931, 3, 290—291).—  
Serum is heated w ith H 2S 0 4-H C103 m ixture and  the 
residue dissolved in H ,0 , neutralised to  bromo- 
thym ol-blue w ith 0-2A7-NaOH, and boiled, neutralising

w ith a  known vol. of 0-02iY-NaOH if necessary. 
S O / ' is determ ined by E iske’s m ethod. Phosphates 
are rem oved by the  m ethod of S tadie and Ross (A., 
1926, 100). C. C. N. V a s s .

D e te rm in a t io n  of re d u c in g  s u g a r s  in  b lo o d  
a n d  m ilk  b y  th e  F le u ry -B o u to t  m e th o d . L. 
B outot (Bull. Biol. Pharm ., 1931, 2, 177— 183).— 
Proteins are precipitated  by H gS 04 and after 
neutralisation  w ith NaO H  the filtrate is freed from 
excess of H g by addition of powdered Zn. An excess 
of B ertrand ’s alkaline Cu solution is added and the 
m ixture is w arm ed under definite conditions. The 
excess of the  Cu solution is m easured iodometrically 
and th e  difference between th is val. and  the  blank 
measures the  am ount of reducing sugars present.

C. C. N. V a s s .
D e te rm in a tio n  of d e x tro s e  in  b lo o d . G. R o d il- 

lo n  (Bull. Biol. Pharm ., 1931, 2, 216—219).—After 
precipitation  of proteins w ith CC13-C02H , the sugar is 
determ ined b y  titra tio n  w ith alkaline Cu.,Fe(CN)c.

C. C. N . V a s s .
C o m p e n sa tio n  d ia ly s is  in  v ivo  ; s ta te  and 

c h a r a c te r  of th e  b lo o d -s e ru m . C. H . Gr e e n e  and 
M. H . P o w er  (Proc. Staff 3Iayo Clinic, 1931, 6,123).— 
E xam ination of th e  protein-free dialysates of dog’s 
blood indicated the absence of “ la b ile ” dextrose. 
Only 1— 2 mg. of th e  reducing m aterial per 100 c.c. 
was non-ferm entable. Ch em ical  A bstra cts .

P re v e n tio n  of g ly c o ly s is  of b lo o d  b y  iodoacetic  
a c id . A. D. 3Ia r e n z i  and  W . A. 3 I u n d t  (Anal. 
Farm . Bioquim., 1931, 2, 100— 102).—Addition to 
dog’s blood of CH2I-C 02H  or its  N a salt in the pro- 
portion 1 : 2000 prevents glycolysis a t  37° for 24 hr. 
(cf. Lundsgaard, A., 1930, 954, 958). T. II. P o p e .

In flu e n c e  of a r s e n a te  o n  p h o s p h o ru s  ex ch an g e  
a n d  g ly c o ly s is  in  b lo o d . A. E . B r a u n s t e in  (Bio
chem. Z., 1931, 240, 68—93).—Addition of arsenate 
(0-00016— 0-005i¥) to  whole blood and erythrocyte 
suspensions containing dextrose causes a  rapid 
liberation of inorg. P 0 4" ' from the pyrophosphate and 
glycerophosphate fractions. The action of serum- 
phosphatase and the  liberation of P 0 4'"  in non- 
glycolysing erythrocytes are no t affected by  arsenate. 
A ddition of arsenate (0-0002—0-007ilf) increases the 
ra te  of disappearance of sugar and form ation of lactic 
acid in whole blood and  erythrocytes. P 0 4" ' 
exchange and  glycolysis are influenced by vanadate in 
the  same way as by arsenate. The hydrolysis of 
hexosediphosphate by the phosphatase, the formation 
of m ethylglyoxal by the apozymase of dried erythrocyte 
preps., and  the  ac tiv ity  of the glyoxalase of ery thro
cytes are no t influenced by  arsenate.

P. W. Cl u t t e r b u c k .
D e te rm in a t io n  of la c t ic  a c id  in  t is s u e  an d  

b lo o d . F . 3Ia t a k a s  (Biochem. Z., 1931, 239, 417— 
423).— In  the m ethod of Mendel and  Goldscheider (A., 
1926, 212), which is fairly satisfactory, the H P 0 3 can 
w ith advantage be replaced by 0-5V-H2SO4 and 
5%  NaPO., solution. Colorimetric are no t neces
sarily more accurate th an  titrim etric  processes, cir
cum stances determ ining which is preferable.

W . 3 !cCa r t n e y .
E n z y m e s  a n d  b lo o d  g ro u p s . I I .  F . S c h iff  

and G. W e i l e r  (Biochem. Z., 1931, 239, 489—492;



B IO C H E M IS T R Y . 1 3 2 1

cf. this vol., 1174).—The agent in hum an faces which 
inactivates the substance A , is no t affected in 20 hr. 
(in some cases also in m uch longer periods) by the 
following substances a t  the dilutions given or by 
CHC13- H 20  or glycerol : quinine hydrochloride,
0-5%, KCN 0-5%, 30% form alin 1%, thym ol 0-1%, 
atoxyl 0-1%, PliO H  0-1%. Consequently sterile 
suspensions of faces in which the ac tiv ity  of the agent 
remains undim inished can be prepared. The action 
of the agent on A 1 is not affected by 0-1% solutions of 
any of the following substances, bu t is inhibited by 
KCN (0-5%) or by salicylic acid (0-1%) : quinine, 
cocaine, atoxyl, sym patol (a-4-hydroxyplie ny 1- p - 
m ethylam inoethyl alcohol hydrochloride), PhOH. 
Probably the agent is a “ blood group ” enzyme.

W. McCa r t n e y .
S e ru m  a n a p h y la x is . C h e m ic a l n a tu r e  of th e  

a n a p h y la c t is in g s u b s ta n c e . D e s p l a n q u e s , S im o n - 
n e t , and V e r g e  (Ann. In st. Pasteur, 1931, 48 , 332— 
338).—Anaphylaxis of guinea-pigs by horse-serum is 
due to  the serum-globulin, serum -album in being 
inactive after precipitation of the  globulin.

A. Co h e n .
M in e ra l  c o n te n t of th e  d ev e lo p in g  a v ia n  

e m b ry o . W . R . M a n k i n  (Med. J .  A ustral., 1930, 2, 
41—48).—The N a and  K  contents of the  4-day 
embryo are much higher th a n  those of the  fully 
developed chick; for Ca the  reverse holds. About 
the 13th day  th e  Ca increases slightly and the  other 
constituents fall. The H 20  content is closely parallel 
with the  K  content. Ch em ical  A bstr a c t s .

P h o s p h a tid e s .  I I I .  F a t ty  a c id s  of th e  e th e r -  
so lu b le  p h o s p h a tid e s  a n d  of th e  p ro ta g o n  f r a c 
t io n  of b r a in .  E . K l e n k  (Z. physiol. Chem., 1931, 
200, 51— 08 ; cf. th is vol., 251).—The sa tu ra ted  fa tty  
acid fraction of the  E t20-sol. phosphatides was a 
m ixture of palm itic and stearic acids. The u n 
saturated  fa tty  acid fraction, on catalytic hydrogen
ation, yielded, in  addition to  stearic and behenic, small 
am ounts of palm itic and a-eicosoic acid. The last 
m ust have arisen from an unsaturated  C20 acid.

In  the protagon fraction the am ount of unsaturated  
fa tty  acid is small. The chief constituents are 
palm itic and  stearic together w ith a little nervonic 
acid. The portion in  amide-linking consists of the  
4 fa tty  acids of the C24 group : cerebronic, lignoceric, 
hydroxynervonic, and nervonic acids. Stearic acid 
was also present, and possibly an  acid of higher mol. 
wt. A part from th e  la tte r the acids present are those 
recognised as fission products of cerebrosides and 
sphingomyelins. The acids of the C18 and C24 series 
predom inate. J .  H. B ir k in sh a w .

Phosphorus in glycogen. T. C. T a y lo r  and 
J . J .  McB r id e  (J. Amer. Chem. Soc., 1931, 53, 3436— 
3440).—Glycogen isolated from rat-liver and sea 
scallop by Pfliiger’s m ethod and then subjected to  long 
dialysis contains 0-013—0-24% of P , which is a ttached  
to some nitrogenous residue of const, composition.

H . B u r t o n .
Iodine content of commercial desiccated an

terior pituitary preparations. K . Closs (J. 
Pharm. Exp. Ther., 1931, 43, 131—138).—The 
accurate determ ination of I  in org. m aterial is dis
cussed and a modification of the micro-method of von

Fellenberg (A., 1926, 1052) is given. All b u t one 
prep, (with 0-00198—0-00996%) of those examined 
contained 0-00008—0-00019% I. F . 0 . H o w itt .

P ro d u c tio n  of h o m o g e n e o u s  s k e le ta l  m a te r ia l  
fo r  a n a ly s is  of th e  w h o le  sk e le to n  a n d  th e  p r e s 
ence  in  i t  of s m a ll  a m o u n ts  of c a lc iu m  s o a p s .
F . F isc iile r , A. W il d , and II. K a u ssl e r  (Biochem. 
Z., 1931, 239, 213—223).—The bone m ateria l is p re 
pared by hydrolysis of the -whole anim al w ith  2%  
K O H  and the  ratios of Ca : P 0 4 : MgO show great 
constancy in composition. I t  contains 0-5—1-0% of 
Ca soaps. The ratios for teeth  show a higher P 0 4 and 
MgO val. P. W. Cl u t t e r b u c k .

O rg a n ic  c h lo r in e  c o m p o u n d s  in  a n im a l  
t i s s u e s .  W. H ogartz (Z. physiol. Chem., 1931, 200, 
119—120).—The org. Cl compounds are not removed 
from  tissue by simple E t20  extraction of the  powdered 
dried m aterial (cf. Amer. J .  Physiol., 1929, 90, 375).

J . II. B ir k in siia w .
C o p p e r c o n te n t of h u m a n  o rg a n s .  II . K l e i n - 

m a n n  and  J . K ltnre (Arch. path . A nat. Physiol., 
1930, 275, 422—435; Chem. Zcntr., 1931, i, 2777— 
2778).—The livers of prem aturely and  newly-born 
infants (up to 3 days old) contained up to  11 tim es as 
much Cu as the  norm al val. Perfusion experim ents 
also showed th a t the  Cu content of the  liver is high. 
P hB r was used instead of CHC13 in Schonheimer and 
Oshima’s m ethod for the  determ ination of Cu.

A. A. E l d r id g e .
L o ss  of w e ig h t  of th e  h u m a n  b o d y  d u r in g  th e  

s ix  h o u r s  fo llo w in g  d e a th . L. H é b e r t  (Bull. 
Biol. Pharm ., 1931, 2, 151— 152).—The loss is 
a ttrib u ted  to  loss of H 20  and  C 0 2 by the  oxidation of 
lactic acid produced in  th e  muscle after the  heart 
has ceased to  beat. C. C. N. Va s s .

F is s io n  of a rc a in e  b y  m ic ro -o rg a n is m s . F . 
L in n e w e ii  (Z. physiol. Chem., 1931, 200, 115— 118; 
cf. th is vol., 1178).—A mixed culture of saprophytic 
bacteria hydrolysed arcaine to  putreseine and urea.

J . H . B ir k in s h a w .
P ig m e n ts  of H a l io t i s  c a l i f o r n ie n s i s . R . L em 

b e r g  (Z. physiol. Chem., 1931, 200, 173— 178).—  
If. calif orniensis yields A , green in acid CIIC13 
solution, absorption m ax. a t  623 mg, weaker band a t 
498 mg, in  neutral solution bands a t 555 and 496 mg ; 
B, greenish-blue in  acid solution, band a t  622 mg.

J . H . B ir k in sh a w .
S a l ts  of h e a v y  m e ta ls  a s  f ix a tiv e s . J .  J . 

Sh e in in  and H . A. D a v en po r t  (Stain Tech., 1931, 6, 
131— 148).—H eavy m etal salts were used for tissue 
fixation and  the ir precipitating action on album in 
and gelatin solutions was studied. Precipitation of 
proteins is generally influenced by the a t. w t. of the  
cation of an  electrolyte. A relatively good protein 
precip itant is not necessarily" a good tissue-hardening 
agent, bu t the  reverse is true. H. W. D u d l e y .

In s e c t  w a x e s . IV . C o ccerin , th e  w a x  of th e  
c o c h in e a l in s e c t  (Coccus cac ti). M. B e c k e r  
(Biochem. Z., 1931, 239, 235—242).—Coccerin is a 
compound of 1 mol. of cocceryl alcohol, C32H 61(OH)2 
(monoacetate, m. p. 78—79°), w ith 1 mol. of coccerinic 
acid, C31H G2(0H )-C 02H  (Et ester, m. p. 72—73°). 
The second (JH group of the alcohol is very difficult to  
esterify (cf. this vol., 975). P . W. Cl u t t e r b u c k .
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Composition of the silk-worm  pupa. S. W a d a  
(Acta Schol. Med. K yoto, 1931, 1 3 , 201—210).—The 
m aterial contained 1I20  8-8; th e  d ry  substance con
tained protein 63-2, neu tra l fa ts  19-9, unsaponifiable 
substances 0-S, glycogen 1-2, ash  3-3%. The follow
ing N H 2-acids were iso la te d : glutam ic acid 4-17, 
glycine 1-01, leucine 2-47, alanine 0-7S, valine 0-95, 
j'soleucino 1-71, Z-proline 1-85, dZ-proline 0-4, phenyl
alanine 1-21, cZZ-aspartic acid 0-11, Z-aspartic acid 0-26, 
serine?, tyrosine 1-S4, cystine 0-19, tryp to p h an  1-2, 
histidine 0-07, arginine 0-15, lysine 0 02, guanine 0-03, 
adenine 0-03%, hypoxantliine ?, choline ?

Ch em ical  A bstr a c t s .
Effect of respiratory injury on biophysical 

properties of the body fluid and digestive fluid 
of silk-worm larvre. T. Gamó (J. Sci. Agrie. Soc. 
Jap an , 1928, 124— 149, 177— 187).—Changes in  p a 
and  electrical conductiv ity  are recorded.

Chem ical  A bstra cts.
“ Kaijo ” of cocoons and their sericin particles. 

H .  Iv a n e k o  (Bull. Sericult. Jap an , 1931, 4, 2— 6 ).—  
The physical properties of th e ir  sericin solutions are 
used to  characterise th e  “ kaijo ” of cocoons. A 
b e tte r “ kaijo ” gives a greater p R, and, in  an  electric 
field, greater cataphoretic velocity" and  b iuret colour- 
cliange in  the  anodic com partm ent. H . D a v s o n .

Distribution of various form s of nitrogen in 
wild silk, and in fibroin and sericin of true silk.
R . I n o u y e  and  K . S akamoto  (Bull. Sericult. Japan , 
1931, 4, 10— 12).—The N  of wild silks dissolved in 
conc. HC1 is less th a n  th a t  of true  silks, w hilst hum in 
and  am ide are the  same. More arginine, th an  histidine 
and  lysine is found in  each silk. N  d istribu tion  is 
sim ilar in  fibroin and  sericin, also in  Y am am ai and 
Tussah silks, and  different in  Atlacus cytithia and 
Caligula japónica. H . D a v so n .

Nature of the enzyme secreted by the hatching 
gland of plagiostom es (S cy llio rh in u s can ícu la ).
O. T . Y io  (Compt. rend., 1931 ,1 9 3 , 545—546).—The 
enzyme resembles trypsin  in  digesting m ixtures of 
glu ten  w ith  album in and  gelatin a t  p n 7-0—7-2. It is, 
however, active a t  a lower tem p. (13°). A. Co iie n .

Equilibrium between cerebrospinal fluid and 
blood-plasm a. VI. Distribution of sodium  be
tween cerebrospinal fluid and blood-serum. 
M. E . D a il e y  (J. Biol. Chem., 1931, 9 3 , 5— 15).— 
H um an serum -N a tends to  v a ry  d irectly  w ith  the 
seruin-Cl. The cerebrospinal fluid-Na is generally 
higher (1-03 : 1) th an  the  serum -Na, w hilst the  
average ra tio  of serum-Cl to  cerebrospinal fluid-Cl is 
0-82. M eningitis is associated w ith  a  decrease in  Cl 
con ten t and a  less m arked decrease in  N a content of 
b o th  serum  and  fluid. Acute changes in  the  serum  
by blood d ilu tion  are followed by corresponding 
changes in  the  cerebrospinal fluid, th e  change in  N a 
con ten t being proportional to  th a t  in  Cl.

E .  O. H o w it t .
Photometric determinations of different con

stituents of body-fluids. G. R o d il l o n  (Bull. Biol. 
Pharm ., 1931, 2 , 163— 175).—D etails for the  applic
a tion  of th e  photom etric m ethod for the  m icro
determ ination of urea, uric acid, dextrose, Cl', P 0 4" ', 
Ca, and phenols in  body-fluids are recorded.

C. C. N . V a s s .

Milk secretion. (A) Influence of inanition. 
(B) Influence of insulin and phloridzin. J .  W .
G o w e n  and  E . R . T o b e y  (J. Gen. Physiol., 1931, 15, 
45—66, 67— 85).— (A) Cows when s tarved  bu t sup
plied freely w ith  H „0  secrete m ilk w ith a high content 
of to ta l solids, especially of fa t and  ash, the  increase 
in  protein  being usually  small. The vol. of milk 
secreted and  th e  concentration of lactose are de
creased. A dm inistration of “ parathorm one ” (1000 
units) had  no significant effect on the  blood or the 
milk.

(B) Milk secretion is altered  by  a large dose of 
insulin sufficient to  lower th e  blood-sugar (500— 
1200 units) in  a m anner som ewhat sim ilar to  th a t 
observed during starvation , the  chief difference being 
th a t  the  m arked rise in to ta l solids, b u tte r-fa t, and 
ash and th e  fall in ra te  of secretion are more im m edi
ate. A dm inistration of phloridzin during inanition 
tem porarily  increases the  %  of to ta l solids and 
bu tter-fa t. The results are in  conform ity w ith  the 
view th a t  th e  lactose is derived from  th e  blood - 
dextrose and th a t  a balance is m aintained between 
th e  osmotic pressure of the  m ilk and  th a t  of the 
blood. W . 0 .  K e r m ac k .

Absorption spectrum of bilirubin in various 
solvents. II. P . M ü l l e r  and  L. E n g e l  (Z. 
physiol. Chem., 1931, 200, 145— 152; cf. th is vol., 
1082).—B ilirubin in  all solvents exam ined shows a 
sharply" defined absorption band, the  position of which 
varies for each solvent. W ith  increasing alkalin ity  of 
the solution the  absorption band  moves tow ards the 
violet, decreases in  strength , and  becomes less clearly 
defined. J .  H . B ir k in sh a w .

Bile salts in urine. P . M o u n ie r  (Bull. Biol. 
Pharm ., 1931, 2 ,153— 160).—Surface tension m easure
m ents afford th e  only m eans of determ ining m inute 
quantities of bile in  urine. A sta tistical val. for 
norm al urine has been dete rm in ed ; m ax. vals. of sur
face tension are  obtained in  urine acidified With 
0-05V-HC1. The presence of bile is shown by an 
increased surface tension; free org. acids also in 
crease the  surface tension, b u t to  a  m uch smaller 
ex ten t. Hay"’s te s t is  extrem ely sensitive, corre
sponding w ith  a concentration  of 0 05 g. of bile salts 
per litre. Difficulties m ay be m et in urine con
tain ing  ruin, concentrations of bile and m ax. con
centrations of keto-acids. C. C. N . V a s s .

Distinction between dextrose and lactose in 
urine. G. R o d il l o n  (Bull. Biol. Pharm ., 1931, 2, 
185— 187).—Lactose and  dextrose are differentiated 
b y  m eans o f the ir osazones. C. G. N . V a s s .

Diacetyl, acetylmethylcarbinol, and ßy-butyl- 
ene glycol in human urine. H . S c h m a l f u ss  and 
H . S ch aake  (Z. physiol. Chem., 1931, 200, 169— 172). 
— These substances occur in  sm all am ounts in  the 
urine of healthy  persons. J .  H . B ir k in sh a w .

Colorimetric determination of phenols in 
urine. A. D. M a r e n z i (Anal. F arm . Bioquim ., 1931. 
2, SI—90).-—A modification of Benedict and  Theis’ 
m ethod (A., 191S, ii, 461) serves for the  determ ination 
of free PhO H  and, after hydrolysis, of conjugated 
PhO H  in urine. Folin and  D enis’ (A., 1915, ii, S02)
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and GoiiTon and N epveux’ m ethods (A., 1924, ii, 
706) yield high results. T. H . P o p e .

Micro-determination of total urinary nitrogen.
G. R o dillo n  (Bull. Biol. Pharm ., 1931, 2, 192— 193). 
—1 c.c. of urine is heated w ith 1-5 c.c. of H 2S 0 4 in 
prescnco of K IIS 0 4 and  HC103. A fter dilution the 
solution is neutralised to  phenolphtlialein and tho 
concentration of N H 3 determ ined by formol titra tion .

C. C. N. Vass.
Determination of total nitrogen in  urine. 

M. W irb e l  (Bull. Biol. Pharm ., 1931, 3, 325).—Urine 
is heated w ith H 2S 0 4-HC103 m ixture, the  residue 
dissolved in  H 20 , and the N H 3-N determ ined by 
formol titra tion . C. C. N. Vass.

Photometric determination of total and in
organic phosphorus in urine. C. U R B A cn  (Bio
chem. Z., 1931, 239, 2S— 11).—The process depends 
on examining the  P-m olybdic acid complexes by 
means of th e  step  photom eter. The m ethod is 
superior to  the  colorimetric m ethod in accuracy and 
rapidity. P . W. C l u t t e r b u c k .

Determination of organic phosphorus in urine 
b y  means of the step photometer. C. U r b a c h  
(Biochem. Z., 1931, 239, 182—185).—The m ethod is 
described and claimed to  be superior to  others in 
accuracy, rap id ity , and in the avoidance of the  use of 
standards. P . W. Cl u t t e r b u c k .

Anaemias. I. Porphyria and red cell gener
ation. II. Anaemias and liver substance. R . 
D ue sbe r g  (Arch. exp. P ath . Pharm ., 1931, 162, 
249—279, 280—295).—I. Clinical and experim ental 
anaemias are divided into two classes. Those caused 
by distilled H 20  injection, phonylhydrazine, and 
jaundice are m arked by an increase in reticulocytes 
and 0 2 consum ption, w ithout an  increase in  porphyrin 
excretion. Pernicious, sulphonal, and  P b  anaemias 
do not show increased regeneration of blood-cells, 
whilst porphyrin in the  urine increases.

II. Liver preps, have no therapeutic action on 
anosmias due to  experim ental bleeding, distilled H 20 , 
loss of blood, N H Ph-N H 2, and  jaundice. Favourable 
reactions are observed in anaemias where blood-cell 
regeneration is inhibited, e.g., pernicious, sulphonal, 
and Pb anaemias. A. Co h e n .

Methsemoglobin formation by antianaemic 
organ extracts. R . D u e sb e r g  and W. K oll (Arch, 
exp. P ath . Pharm ., 1931, 162, 296—306).—Several 
liver preps, and  organ ex tracts of clinical therapeutic 
val. in anaemia convert haemoglobin into mcthiemo- 
globin in the  presence of 0 2 in vitro ; cyanohaemo- 
globin is formed by the addition of HCN. Fe, Cu, SH 
compounds, or disulphides are not responsible for the 
conversion. A. Co h e n .

Production of nutritional anaemia in rats. 
C. A. E lv eh jem  an d  A. R . K emmf.r e r  (J. Biol. Chem., 
1931,93,189— 195; cf. A., 1928,790).—In  ra ts  weaned 
at 17 days of age and  fed on whole cow’s milk ad libitum, 
blood-haemoglobin decreases to  a level of 2—3-5% 
within 2 w*eeks, w*hen, if no additions are made to tho 
diet, death ensues. On addition of Fe and Cu to  the 
Bulk fed to  such ra ts  th e  haemoglobin returns to  normal 
levels. Such anaemic ra ts  possess a low Mri storage 
(0-0026—0-0064 mg. per animal). F . 0 . H o w itt .

Ineffectiveness of purified glutamic acid as a 
supplement to iron in the correction of nutri
tional anaemia. C. A. E l v e h je m , H . S t e e n b o c k , 
and E . B. H art  [with E. v a n  D o n k ] (J. Biol. Chem., 
1931, 93, 197— 201).—C ontrary to  D rabkin  and  
Miller (cf. this vol., 247; also following abstract) the 
addition of pure glutam ic acid to  a d ie t of whole milk 
and Fe does no t correct nu tritional anaemia in  tho  ra t.

F. O. H o w it t .
Haemoglobin production. III. Relief of 

an aem ia , due to m ilk diet, by feeding amino- 
acids and related compounds. D. L. D r a b k in  
and H . K . M il l e r  (J. Biol. Chem., 1931, 93, 39— 4S; 
cf. th is vol., 247, 510).—R ats  develop anaemia on a 
d iet of e ither raw  or boiled milk. The onset of the  
disease is retarded by  adm inistration of 0-1S mg. Fe 
per r a t  per d ay ; th is am ount is ineffective, either 
alone or supplem ented w ith leucine, cystine, glycine, 
a-aminovaleric acid, or g lutaric acid, in curing the  
anaemia once produced. Fe and succinic acid or 
succinimide are p a rtly  effective. R a ts receiving m ilk 
supplem ented w ith N a glutam ate, b u t no t w ith Fe, are 
more resistan t to  anaemia th an  those receiving F e alone 
or Fe and alanine. Glutamic acid (70 mg. per r a t  per 
day) stim ulates haemoglobin form ation in  anaemic ra ts  
when adm inistered w ith as little  as 0-05 mg. of Fe.

F . O. H o w it t .
Blood studies in hsemorrhagic anaemia. H . S. 

Ma y e r so n  and  II. L a u r e n s  (J. N utrition , 1931, 3, 
453—463).—The effect of various diets on haemo
globin production in dogs is recorded.

Ch em ical  A b st r a c t s .
M etabolism of cancer tissue. G. H a r k e r  (J. 

Cancer Res. Comm. Sydney, 1931, 3, 114— 118).—A 
reviciv. * C. C. N. V a s s .

Tumour im m unity. Effects of eu- and pseudo
globulin fractions of anti-cancer sera on tissue 
cultures. T. L u m s d e n  (J. P a th . B act., 1931, 34, 
349—355).—Tho euglobulin contains all th e  antibodies 
which are specifically" toxic to  cancer cells and all the 
hoterotoxins which have escaped destruction during 
fractionation. Tho pseudoglobulin contains the  a n ti
species bodies. Ch em ical  A bst r a c t s .

Cancer-producing substances of Rous sar
coma. E . F r a n k e l  (Z. physiol. Chem., 1931, 200, 
126— 132).— Certain dyes of known constitution 
(Hansa-_yellow, lack-orange, and  thioindigo colours) 
adsorb the  cancer-producing agent. Except in the  
case of lack-orange tho oluatcs are activo.

J .  H . B irk insh aw *.
Non-enzymic nature of entity transmitting 

chicken sarcoma. W . N a k a h a r a  and H . Y aoi 
(Gann, 1930,24, 318—336).—R epeated freezing (—18° 
for 20 m in. or —75° for 10 min.) and  thaw ing (37° 
for 5—10 min.) of tissue reduces tho tum our-trans
m itting  action of tho saline extract, of Rous chicken 
sarcom a tissue or its  sediment. If an  enzyme-like 
substance is responsible for tho form ation of the 
sarcoma, ex tracts obtained from disrupted cells should 
be moro activo th an  those obtained from in tac t cells.

Chem ical  A bstr a c t s .
Capability of serum to dissolve carcinoma 

lipins. R . W il l h e im  and K . St e r n  (Biochem. Z., 
1931, 239, 473—483; cf. A., 1930, 1611).—The lipins
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which are derived from cancer colls are dissolved by 
norm al sera, w hilst cancer sera no t only lose this 
power, b u t even read ily  deposit tho lipins which they* 
contain. Lipins from  different tum ours exhibit con
siderable differences as regards solubility in  sera, 
whereas those from norm al cells or from the  whole 
carcinoma tissue do not. I t  is concluded th a t, since 
a ttem pts to  separate the  lipins in to  fractions fail, the  
differences are no t due to  differing contents of a 
chemical substance, b u t to  the com bination of various 
constituents to  form a physicochemical unit.

W . McCa r t n e y .
E x p e r im e n ta l ly  p ro d u c e d  c h a n g e s  in  th e  

b e h a v io u r  of s e r u m  to w a rd s  c a n c e r  ce lls . 
R . W ill h e im  and  K . S t e r n  (Biochem. Z., 1931, 239, 
484-—4S8; cf. A ., 1930,1611).—W hen hum an carcinom a 
cells or lipins ex tracted  from hum an tum ours are 
injected into rabbits and  curves of the  type previously 
described are drawn, these are of the  same typo as 
those obtained in  the  case of persons suffering from 
cancer. W . M cCa r t n e y .

E ffe c t of s o d iu m  f lu o r id e  o n  th e  m e ta b o l is m  
of tu m o u r s .  C. S e l l e i and  J .  J a n y  (Biochem. Z., 
1931, 239, 94— 99).—Glycolysis in kidney tissue is 
decreased and respiration bu t little  affected by" N aF. 
The respiration of carcinom a tissue w ith a  high con
centration of N aF  is sim ilarly effected, b u t w ith more 
dil. solutions (0-001—0-0001N) is increased and tho 
glycolysis decreased, the  hea t coeffs. W 'lfjW  and  
IFcJ./lFo, being sim ilar to  those of norm al tissue 
w ithout N aF . P . W. Cl u t t e r b u c k .

C a n c e r  c h e m o th e ra p y . X . E ffec t of th o r iu m , 
c e r iu m , e rb iu m , y t t r iu m ,  d id y m iu m , p r a s e o 
d y m iu m , m a n g a n e s e , a n d  le a d  o n  t r a n s p la n t 
a b le  r a t  tu m o u r s . L. C. Ma x w e l l  and  F . B isc h o ff  
[with E . M. Ot t e r y ] (J. P harm . E xp. Ther., 1931, 
43, 61—70).—The lethal dose and the  action on cancer 
tum ours of compounds of the  above m etals have 
been investigated in ra ts. All are essentially negative 
in  checking cancer growth. F . 0 .  H o w it t .

R e s p ir a to ry  q u o tie n t.  V a lu e  in  d ia g n o s is  of 
d ia b e tu s  m e l l i tu s .  M. W is h n o f s k y  and C. S. 
B y r o n  (Arch. In t. Med., 1931,48, 470—477).—Vais, 
for R.Q. less th an  0-88 after the  ingestion of dextrose 
are considered as indicative of diabetus mellitus. 
W here the  presence of gly"coSuria and  hyperglycaemia 
is inadequate owing to  other factors, such as high 
renal threshold, hypertension, nephritis, or hyper
thyroidism , the  R.Q. is the  u ltim ate  criterion in the 
diagnosis of diabetus mellitus. A. L a w so n .

In te rm e d ia te  f a t  m e ta b o l is m  in  d ia b e te s  a n d  
d is o r d e r s  of th e  l iv e r . L. Ca n n a v 6  (Biochem. Z., 
1931, 239, 100— 109).—Almost all aliphatic acids are 
acidogenic and  all acids having an even no. of C 
atom s are very  ketogonic. The acidosis caused by" 
acids having an  odd no. of C atom s is due to  acids 
(not keto-acids) form ed during m etabolism . Acidosis 
is accom panied by  increased urinary" N H 3. In  all 
the liver cases some ketonaamia and  ketonuria were 
observed. P . W. Cl u t t e r b u c k .

‘ ‘ P a r a th o r m o n e  ' '  d o sa g e  a n d  s e ru m -c a lc iu m  
a n d  -p h o s p h o ru s  in  e x p e r im e n ta l  c h ro n ic  h y p e r 
p a r a th y r o id is m  le a d in g  to  o s t i t is  f ib ro s a . A.

B o d a n sk y  and  H . L. J a f f e  (Proc. Soc. E xp. Biol. 
Med., 1930, 27, 797).— On a low Ca in take hyper- 
calcaunia tended to  disappear in  chronic hyperpara
thyroidism  on a  given dose of parathorm one; an 
increase of Ca in take or hormone dosage increased 
th e  serum-Ca. The senim -P  in chronic hyperpara
thyroidism  in y*oung puppies continued a t  or rose 
above the norm al high level. The effects of singlo 
doses and  of prolonged trea tm en t w ith parathormono 
are described. Ch em ical  A b str a c t s .

N a tiv e  c o m p le m e n t in  h y p e r th y ro id is m . N. 
N ovick  (Arch. In t. Med., 1931, 48, 462— 469).—A 
m ethod of determ ining tho com plem ent val. by luemo- 
lytic titra tio n  is described. In  disagreem ent with the 
results of H adjopoulos and  B urbank (J. Lab. Clin. 
Med., 1928, 14, 131), no increase of com plem ent val. 
in  hyperthyroidism  is found. No relationship is 
apparen t by* com paring the post-operative and pre
operative com plem ent vals. w ith the  basal metabolic 
ra tes. A. L a w so n .

S ig n ific a n c e  of th e  p o ta s s iu m -c a lc iu m  ra tio  
a n d  of th e  in o rg a n ic  p h o s p h o ru s  a n d  ch o les te ro l 
of th e  b lo o d -s e ru m  in  a r t e r i a l  h y p e rte n s io n . 
A. A. W e in s t e in  and S. W e iss  (Arch. In t. Med., 
1931, 48, 47S— 499).—Slight im provem ents in the 
F iske-Logan (unpublished) arid Taydor methods of 
determ ining Ca and  K  respectively are given, the 
form er being found to  give lower vals. than  the 
K ram cr-T isdall or Jansen  m ethods owing to the 
elim ination of org. acids, MgC20 4, and  excess C20 4H2. 
In  the  cases exam ined, the  a verage rise in K  is 245  mg. 
per 100 c.c. of serum, th is being m ost m arked in 
hypertension w ith  cardiac involvem ent. Allowing for 
factors other th an  hypertension, no appreciable rise 
in either Ca or cholesterol levels is found, a fact 
which does no t support the  hypothesis th a t  these are 
fundam ental in the  developm ent of arteria l hyper
tension. E levation of the K  and  cholesterol levels 
in one group of cases is considered as th e  resu lt rather 
th an  the cause of changes in the  cardiovascular 
system . A. L a w so n .

B lo o d -c h o le s te ro l in  a c u te  m a la r i a .  R . D ’Ales
sa n d r o  (Arch. Farm , sperim ., 1931, 52, 258—268).— 
A cute m alaria is generally accom panied by* hyper
cholesterolem ia, which is intensified during fever in 
benign te rtian  or q u a rtan  m alaria, b u t th e  reverse 
effect occurs in m align te rtia n  m alaria or mixed 
infections including th is  form. R . K . Callow .

S ig n ific a n c e  of c e re b ro s p in a l- f lu id  s u g a r .  E. F.
W a h l  (Arch. In t. Med., 1931, 48, 446— 461).—A 
high val. for th e  cerebrospinal-fluid sugar is no t diag
nostic of any  given disease, b u t decreasing vals. are 
obtained as tuberculous and  pu ru len t meningitis 
progress. A. L a w so n .

P a th o lo g ic a l  p h y s io lo g y  of p e l la g ra .  I—V. 
R; H . T u r n e r  (J. Clin. Invest., 1931, 10, 61—70).— 
Serum -album in tends to  be low owing to  digestive 
d istu rbance; serum-Ca is abnorm al. Plasm a-Cl' and 
to ta l acids are low. Ch em ical  A bstra cts.

C h e m ic a l c h a n g e s  in  th e  b lo o d  of th e  d o g  in  
e x p e r im e n ta l  b ile  p e r i to n i t i s .  A. M. Z ie g l e r  and 
T. G. Orr (J. Exp. Med., 1931, 53, 865— 868).—The 
changes are sim ilar to  those found in  experim ental
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peritonitis. The increase in blood-non-protoin- and 
-urea-N is probably  due to  increased tissue destruction, 
and the  fall in  Cl' to  vomiting.

Ch em ical  A bstr a c t s .
M e ta b o lism  in  p n e u m o n ia . I I .  M e c h a n ism  

of re te n t io n  of c h lo r id e . I I I .  E x c re tio n  of 
an ions a n d  to ta l  b a s e . I .  Gr e e n w a l d  (Arch. 
In t. Med., 1931, 48, 418—439, 4 4 0 ^ 4 5 ) .—II . Using 
dogs in jected [in tra tracheally  w ith Pneumococcus, 
increase of Cl' and  subsequent retention  in  the  urine 
is confirmed. A pprox. agreem ent is shown between 
the retained Cl' val. and  th a t  of tho estim ated increased 
body-fluid content.

I I I .  The fact th a t  there  is no m arked change in 
the an ion-cation  balance in  pneum onia is confirmed.

A. L a w so n .
A m m o n ia  c o n te n t  of th e  b lo o d  of w o m e n  

d u r in g  p re g n a n c y , la b o u r  a n d  d e liv e ry , a n d  
c h ild b ed . L. St a n o je v ic  (Biochem. Z., 1931, 239, 
257—272).—The N II3 conten t of the  blood of women 
rises ju s t perceptibly in the  8 th  and  9th m onths of 
pregnancy, b u t qu ite  d istinctly  during labour and 
delivery. D uring th e  first few days a fte r delivery 
the conten t re tu rns to  its norm al val. The p a r t  of 
the “ m other substance ” of th e  blood-N H , which 
gives up  its  N H 3 a t  room tem p, seems to  decrease 
during labour and  delivery. W. McCa r t n e y .

C o llo id a l b e n z o in  r e a c tio n  fo r  th e  d ia g n o s is  
of n e u ro s y p h ilis .  G. R o d il l o n  (Bull. Biol. Pharm ., 
1931, 3, 313—318).—The flocculation produced by 
decreasing am ounts of cerebrospinal fluid in  a colloidal 
benzoin solution varies w ith th e  natu re  of the  disease.

C. C. N . V a s s .
C a lc iu m  a n d  p h o s p h o ru s  m e ta b o lis m  in  a  ca se  

of n o n - tro p ic a l  s p ru e  w ith  a s s o c ia te d  te ta n y .
A. Ma r b l e  and  W. B a u e r  (Arch. In t. Med., 1931, 
48, 515—532).—Low serum-Ca and -P, the  osteo
porosis and  te tan y  in sprue are no t due to  parathyro id  
deficiency*, b u t to  the  inadequate absorption of Ca 
and P  from  th e  gastro in testinal tra c t because of 
existing diarrhoea. A very low val. of 124 mg. per 
100 c.c. for to ta l base in serum is reported.

A. L a w so n .
R e la tio n sh ip  of g u a n id in e  m e ta b o lis m  a n d  

the  a c tiv ity  of l iv e r -a rg in a s e  in  te ta n y  a f te r  
p a ra th y ro id e c to m y  in  d o g s . A. v o n  B e z n a k  
and K . S zeoke  (Biochem. Z., 1931, 239, 159— 162).— 
The ac tiv ity  of liver-arginase is the  same for norm al 
and parathy*roidectomised dogs and  the  accum ulation 
of guanidine in  te tan y  of this type cannot arise 
from arginine. I t  is probably formed from the 
choline group of lecithin. P . W. Cl u t t e r b u c k .

T h ro m b o -a n g ii t is  o b li te ra n s  (B u e rg e r) . V I. 
C h e m is try  of th e  b lo o d . M. F r ie d l a n d e r  and 
S. S il b e r t  (Arch. In t. Med., 1931, 48, 500—506).— 
The blood in  40 cases shows increases in to ta l ash, 
total protein, Ca, and  cholesterol content. Cl' and 
sugar conten t is norm al. A. L a w so n .

Chemical view of pathogenesis of tuberculosis.
E. R. Long (Amer. Rev. Tuberculosis, 1930, 22, 
467—490).—A discussion. C h e m ic a l A b s t r a c t s .

Plasma-protein, red-cell sedimentation, and 
serum lability of the blood in tuberculosis. L. R .

J o n es (Amer. Rev. Tuberculosis, 1931, 23, 325— 
332).—The plasm a-protein was n o rm a l; fibrin was 
increased in 19 and (of these) globulin in  7 of 20 cases. 
Albumin was norm al in 13 and  low in 7 cases. In  
tuberculosis the  average val. of the  p ro tein  quotien t 
was 1-47 (normal, 2-39). Ch em ic a l  A b st r a c t s .

A c c u m u la tio n  of i ro n  in  tu b e rc u lo u s  a r e a s .
V. Me n k in  and M. F . M e n k in  (J. E xp. Med., 1931, 
53, 919—927).—R epeated in travenous injection of 
FeCl3 is followed by* accum ulation of F e  in tuberculous 
areas of the lungs. Ch em ic a l  A b st r a c t s .

D iffe re n tia l q u a n ti ta t iv e  tu b e rc u lin  te s t .  J .  E .
B l a ir  and W. J . Gal la n d  (Amer. Rev. Tuberculosis, 
1931 ,23 , 1—2). Ch em ical  A b st r a c t s .

O x y g en  c o n s u m p tio n  of t is s u e s  f ro m  r a t s  fed  
w ith  a  d ie t  d e fic ien t in  c y s tin e . R . G e r sc h m a n n  
(Rev. soc. argentine biol., 1930, 6, 50—62).—A diet 
low in cystine diminishes 0 2 consum ption, glu tath ione, 
and oxidation-reduction  power of tissues.

Ch em ical  A b st r a c t s .
R ole of p h o s p h a te  in  b io lo g ic a l o x id a tio n s . 

M. B arm ore  and J . M. L uc k  (J. Gen. Phy*siol., 1931, 
15, 97— 105).—The ra te  of oxidation of glycer- 
aldehyde by methydene-blue, a-naphthol-2-sulphonate- 
indophenol, and  phenol-indophenol in presence of 
borate, phenylalanine, or carbonate a t  p B 7-9 is in 
creased by* the  addition  of phosphate, whereas a t 
Pn 4-77 in  presence of p litha la te  buffer no cataly tic  
effect of phosphate appears except in  th e  case of 
a-naphthol 2-sulphonate-indophenol. Q uant, observ
ations on th e  ra te  of oxidation of gly*ceraldehyde by* 
phenol-indophenol in presence of borate buffer over 
a  range of p K vals. are in agreem ent w ith  the  view 
th a t  the  P 0 4'"  ion is responsible for th e  catalysis of 
oxidation. W. O. K er m a c k .

C o n se rv a tio n  of r a in f a l l  a s  c a rb o h y d ra te s .
W. A. Osb o r n e  (N ature, 1931, 128, 378).—In  arid  
countries of high tem p, a  fraction  of the  rainfall is 
locked up in carbohydrate mols. and  becomes available 
for anim al life. L . S . T h e o b a l d .

R e g u la to ry  a c tio n  of y e a s t  in  d e fic ie n t n u t r i t io n  
of r a t s .  T. Os u k a  (Biochem. Z., 1931, 239, 163— 
171).—W hen glycogen u tilisation  is increased, e.g., 
in  bodily activity* and when th e  type of d ie t influences 
th e  form ation of gly*cogen unfavourably (in fa t  and 
in  p ro tein  diets) addition of y*east to  th e  d ie t increases 
th e  form ation of glycogen. Y east slightly decreases 
liver-glycogen of an  anim al on a m ixed diet, bu t 
increases i t  by  several tim es on a pure fa t or protein 
diet. The fa t conten ts of the  fresh liver of ra ts  on 
a mixed d ie t w ith or w ithout addition  of y*east are 
alm ost identical. On a pure protein d iet, y*east 
causes an  increase of body*-fat and  a sligh t decrease 
of liver-fat. On a  carbohydrate d iet the body*-fat 
is greatly  increased and the liver-fat slightly decreased.

P. W . Cl u t t e r b u c k .
R e la tio n  of g ly co g en  to  w a te r  s to ra g e  in  th e  

l iv e r . E . M. B r id g e  and E. M. B r id g e s  (J. Biol. 
Chem., 1931, 93, 181— 187).—The varia tion  in the 
gly'cogen content of the liver of rabb its induced by* 
modifications of d ie t is accom panied by* changes in 
one or more of the  o ther components, a high glycogen 
content being associated w ith a  low protein  and, to



I

1 3 2 6  B R IT IS H  C H E M IC A L  A B S T R A C T S .— A .

a  smaller ex ten t, fa t  and  H 20  concentration. Thus 
the  g lycogen : H 20  ra tio  is n o t even approx. const., 
although th e  liver-H 20  p er kg. body-w t. is fairly 
steady. H ence changes in  body-H 20  are  m ore likely 
due to  changes in  the  m etabolism  of fa ts  th a n  th a t  
of carbohydrates. F . 0 . H o w it t .

F a te  of h is t id in e  in  th e  a n im a l  o rg a n is m .
E . A b d e r h a l d e n  and  S. B u a d z e  (Z. physiol. Chem., 
1931, 2 0 0 , 87— 100).—A dm inistration of Z-histidine 
to  dogs causes an  increase in  th e  to ta l creatinine 
excreted in  th e  urine, although th e  N  m etabolism  
rem ains const. Only a  po rtion  of the  glyoxaline-N  
of Z- and  <Z-histidine reappears as such in  th e  w in e . 
Glycerol ex trac ts  of liver tissue a tta c k  Z- and  tZ- 
histidine. The enzyme lias a  broad optim um  p a
8—9. B y th e  usual m ethods for N H 3 determ ination, 
th e  N H 3 recovered does n o t correspond w ith com
plete deam ination. W ith  more conc. alkali a t  60° 
th e  am ount of N H 3 obtained indicates a  rem oval 
of N  from  th e  glyoxaline ring.

J .  H . B ir k in s h a w .
M e th y la m in e  a s  in te rm e d ia te  p ro d u c t  of 

g ly c in e  d e g ra d a t io n  in  th e  s u rv iv in g  liv e r .
R . K o h n  (Z. physiol. Chem., 1931, 2 0 0 , 191—208).— 
Glycine added to  blood used for perfusion of tho 
surviving liver of dogs gives rise to  N H 2Me, which is 
detected  by  th e  carbylam ine reaction, and  d e te r
m ined b y  distillation  after rem oval of N H 3 w ith  HgO. 
In  perfusion experim ents only abou t 1% of the  glycine 
yields N H 2Me. Considerable am ounts of N H 2Me are 
rap id ly  w ithdraw n from circulation by th e  liver. No 
increase in  N H 3 and  only a  sm all increase in  u rea  are 
observed. ” J .  H . B ir k in s h a w .

A b s o rp tio n  a n d  u t i l is a t io n  of th e  c a rb o h y d ra te  
of A rc tiu m  lappn  a s  sh o w n  b y  a  p ro te in - s p a r in g  
a c tio n  o n  th e  d ie t  of d o g s . J .  C. K r a n t z , jun ., 
an d  C. J .  C a r r  (J. P liarm . E xp. T her., 1931, 4 3 ,
187— 191).—The drop in  N  o u tp u t (7-0%) of dogs'fed 
a protein  d ie t when burdock (A . lappa) roo t is added 
indicates a  protein-sparing action  com parable w ith  
th a t  of pure  inulin  (cf. A., 1922, i, 82).

F . 0 .  H o w it t .
N itro g e n  m e ta b o l is m  in  in fa n ts  o n  g ra d e d  

in ta k e  of s o y a -b e a n  “ m i l k ”  p r o te in s .  E . Tso 
and  F . T . C hu (Chinese J .  Physiol., 1931, 5 , 287— 
294).—In  young infan ts fed on soya-bean “ m ilk  ” 
furnishing 120— 150 g .-cal. p er kg. body-w t., adequate 
N  re ten tion  is obtained when 18% of the  cals. is 
provided in  tho  form  of protein. On cow’s m ilk 
feeding, in  which 10— 14% of th e  cals. is furnished in 
th e  form  of protein , 38—42%  of th e  N  in take  was 
reta ined , w hilst on soya-bean “ m ilk ” in  which 8—  
18% of th e  cals. was provided as protein  14— 30% of 
th e  N  ingested was retained. A t different levels of 
in take  w ith  soya-bean “ m ilk ” tho  ra tio  of N  absorbed 
to  N  ingested is approx. const, a t  80% , th e  corre
sponding figure in  the  case of cow’s m ilk being 95% .

W . O. K er m a c k .
S a l ts  a n d  p ro te in  m e ta b o l is m . E . G er h a r t z  

(Biochem. Z., 1931, 2 3 9 , 404— 416).—A dm inistration  
of CaCl, or KC1 to  dogs favours or reduces excretion of 
N  according as there  are  or are  no t sufficient salts in  the  
food consumed. The N  balance is im paired by  
adm inistration  of P 0 4" '.  The unfavourable resu lts are

probably  due to  th e  interference w ith  th e  electrolyte 
equilibrium . In  case of CaCl2 adm in istra tion  corre
sponding changes tak e  place in  th e  u tilisation  of N, 
b u t d istinc t results are no t obtained w ith o ther salts.

W . M cCa r t n e y .
In flu en ce  of g ro w th  o n  a  n u m b e r  of co n 

s t i tu e n ts  of th e  w h ite  r a t .  A. Ch a n u t in  (J. Biol. 
Chem., 1931, 9 3 , 31— 37).—The varia tions in  the 
following constituen ts w ith  age of th e  anim al were 
stud ied  from  b ir th  in norm al ra ts , eviscerated before 
an a ly s is : to ta l solids, org. (i.e., dry , fa t- and  ash-free) 
tissue, org. an d  w et tissue-creatine, -N, and  ash  and 
th e  E t20 -ex trac tab lc  substances of th e  org. tissue. 
The grea test inorease in  all th e  constituen ts investig
ated  occurred during suckling. Creatine reached a 
m ax. in 30— 40 days and th e  fa t and  ash in 20 days, 
w hilst th e  N  concentration rem ained const, th rough
ou t life. F . O. H owhtt.

N o rm a l  r e te n t io n  of fo o d - iro n  d u r in g  g ro w th  
a n d  th e  u t i l i s a t io n  of th e  i ro n  of p r o te in  foods.
R . C. M il l e r  (Proc. Am er. Soc. Anim al Produc., 
1928, 21—25).—The F e conten t of ra ts  decreases very 
rap id ly  during suckling, rap id ly  rising to  a  const, val. 
when solid food is ingested. M eat d ie t leads to a 
high, and  m ilk pow der to  a  low, F e  content.

Ch em ical  A b st r a c t s .
S ig n ific a n c e  of m in e r a ls  in  th e  m ix e d  foods 

of d o m e s tic  a n im a ls .  N . H a n s s o n  (Bied. Zentr., 
1931, B, 3 , 137—173).—Analyses of num erous fodder 
and o ther crops show* th a t  th e  essential m ineral con
s titu en ts  of anim al ra tions m ay  be ensured by  the 
property  regulated  use of these feeding stuffs. Where 
insufficient grass or h ay  is available m ix tures of bone 
m eal, CaC03, N a phosphates, and  NaCl are  satis
fac to ry  supplem ents and  cod-liver oil m ay  be used in 
extrem e cases. A. G. P o lla r d .

P h o s p h a t ic  l im e s to n e  a n d  o th e r  ro c k  p ro d u c ts  
a s  m in e r a l  s u p p le m e n ts .  C. T olle  and  L. A. 
M a y n a r d  (Proc. Am er. Soc. A nim al Produc., 1928, 
15— 21).— P hosphatic lim estone (Ca phosphate 23, 
CaC03 70% ), bone meal, and  lim estone were equally 
effective as sources of Ca for bone developm ent in  rats, 
b u t rock phosphate was m uch less effective. The 
presence of F  causes changes in  to o th  stru c tu re .

Ch em ic a l  A bstr a c t s .
P h o s p h o ru s  m e ta b o l is m  in  e m b ry o n ic  life . I . 

In v e r te b ra te  e g g s . J .  N e e d h a m  and  D. M. N e e d 
h am  (J. E xp . Biol., 1930, 7, 317—347).— Considerable 
differences in  P  d istribu tion  are recorded.

Ch em ical  A b st r a c t s .
E ffe c t o n  a b n o r m a l  s k e le ta l  m in e r a l  m e ta 

b o l is m  of th e  C a M g  s a l t s  of in o s ito lp h o sp h o r ic  
a c id  to g e th e r  w ith  b io lo g ic a lly  a c tiv e  p la n t  
e x t r a c ts .  B . B l e y e r  and  F . F is c h l e r  (Biochem. 
Z., 1931, 2 3 9 ,  224— 231).— B y adm inistration  of 
McCollum’s d ie t to  ra ts , a  decrease of to ta l m ineral 
con ten t of th e  bones and an  abnorm al composition in 
individual bone constituen ts a re  obtained. N or
m ality  is com pletely restored  in  4  weeks b y  adm inis
tra tio n  of Ca Mg inositolphosphate.

P . W . Cl u t t e r b u c k .
C a lc iu m  c o n te n t  of th e  b o d y  in  r e la t io n  to  th a t  

of th e  fo o d . H . C. S h e r m a n  and  L. E . B o o h er  (J. 
Biol. Chem., 1931, 9 3 , 93— 103).— Ca determ inations
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were m ade on th e  ash of eviscerated ra ts  raised on 
diets of vary ing  Ca con ten t. W ith  full diets varying 
only in  Ca co n ten t th e  body-Ca varied  in  accordance 
with the  food-Ca. R a ts  on a Ca-poor d ie t increased 
very slowly in  body-w t. and  consequently had  a 
higher body-Ca th a n  those on a d ie t richer in  Ca. 
Hence w ith  a  Ca-poor d ie t th e  average norm al ad u lt 
body-Ca (1-09% for males and  1-23% for females) was 
attained a t  a la te  age. W ith  certa in  lower levels of 
Ca in take th e  appearance and  grow th were norm al 
but the bodies were poor in  Ca. F . 0 .  H o w it t .

C a lc iu m . V . B lo o d  a n d  u r in e  lev e ls  a f te r  
p e ro ra l  a n d  d eep  m u s c u la r  a d m in is t r a t io n  of 
c a lc iu m  g lu c o n a te  in  m a n . A . L . L ie b e r m a n  (J. 
Pharm . E xp. T her., 1931, 43, 139— 145).— W hilst 
there is no d irect quan t, correlation between the  blood- 
and urine-Ca th e  la tte r  can serve as a qual. index of 
the form er. Thus a  u rinary  Ca o u tp u t g reater th a n  
10 mg. per h r. indicates a rise of blood-Ca.

F . 0 . H o w it t . 
A b s o rp tio n  a n d  re te n t io n  of c a lc iu m  c h lo r id e  

an d  p h y tin .  J .  C. F o r b e s  and H . I r v in g  (J. 
Pharm . E xp . T her., 1931, 43, 79—83).—W hen CaCl2 
or p h y tin  was fed to  young ra ts  on a d ie t of known 
Ca content th e  re ten tion  of Ca was of the  same order 
for each sa lt. F . 0 .  H o w it t .

R e la tio n s h ip s  b e tw e e n  p a ra th y ro id s ,  c a lc iu m  
m e ta b o K sm , a n d  b o n e -g ro w th . E . B u l b r in g  
(Arch. exp. P a th . Pharm ., 1931, 162, 209—248).—In  
normal ra ts , serum-Ca and retention  of Ca are no t 
increased by  a  Ca-rich diet, and the  Ca : P  ratio  
varies w ith  the  diet-Ca. Parathyroidectom y causes 
a tem porary  increase in Ca and P  retention in the  
soft parts, a  fall in  serum-Ca which is intensified by 
a Ca-rich diet, and a fall in bone-Ca which is p re
vented by  Ca feeding. “ Parathorm one ” decreases 
Ca and P  reten tion  and Ca and P  content of bone, 
the effects being more m arked on Ca-rich, and modified 
or reversed by Ca-poor, diet. The increased serum-Ca 
caused by the  hormone is m ost pronounced on a 
Ca-rich diet. A. Co h e n .

M u sc le  s t r u c tu r e  a n d  a e ro b ic  c a rb o h y d ra te  
fo rm a tio n . A . H a h n , H . B el m o n t e , and H . N ie m e r  
(Z. Biol., 1931, 91, 491— 495).—Carbohydrate form 
ation by  the  frog sartorius muscle immersed in 
lactate-R inger solution and in presence of 0 2 is 
reduced to  33%  in isotonic and to  13% in hypertonic 
solution b y  transverse section of the  fibres, w hilst 
longitudinal section gives vals. agreeing w ith the  
intact muscle. Thus the non-formation of carbo
hydrate by  pulped muscle is explained (cf. this vol., 
258). The process of recovery is also probably 
dependent on the  structure. F . 0 . H o w itt .

F o rm a tio n  of la c tic  a c id  in  m u s c u la r  w o rk  
a fte r re m o v a l  of th e  s u p r a r e n a l  g la n d s . A. v o n
Ar n a y  and L. L e n g y e l  (Biochem. Z., 1931, 239, 
128—137).— The form ation of lactic acid in 67 muscles 
taken from adrenalectom ised ra ts  during rest, work, 
after tetanic stim ulation, and  in rigor is very greatly 
decreased. P . W. Clu tt er b u c k .

Phosphorylation and production of lactic acid 
in muscles and organs. B. T a n k 6  (Biochem. Z., 
1931, 239, 318—323; cf. A., 1929, 1106).— W hen

hum an striped muscle and  striped muscle from  tho 
pigeon, pig, ra t, and  guinea-pig are com pared as 
regards phosphorylation, i t  is found th a t  the  process 
takes place m ost strongly in pigeon breast-muscle, 
which also yields m ost lactic acid from glycogen. In  
hum an muscle (from the  leg) also phosphorylation 
usually proceeds ra th e r strongly w ith production of 
lactic acid, bu t in cases where th is is no t so addition 
of boiled muscle-juico containing co-enzyme stim u
lates the  process considerably. Phosphorylation and 
lactic acid production proceed strongly in fresh heart- 
muscle (dog) and even more strongly  in pig heart- 
musclc, whilst in pig liver the  process is less pro
nounced, although here also phosphorylation can be 
stim ulated by addition of boilod muscle-juice. Thus 
juice also causes phosphorylation and lactic acid pro
duction in pig abdominal muscle, kidneys, and brain, 
in which, otherwise, these processes do no t occur.

W. McCa r t n e y . 
In s u l in  a n d  p h o s p h o ry la tio n . J .  B o d n a r  and

B. T an k ô  (Biochem. Z., 1931, 239, 314— 317 ; cf. th is 
vol., 520).—Since i t  exerts no influence on phosphoryl
ation under physiological conditions (no glycogen or 
N aF  added, low phosphate concentration) in  fresh 
muscle pulp, muscle powder, or muscle powder poor 
in  co-enzyme and since phosphorylation proceeds 
briskly in the leg muscle of dogs from  which the  
pancreas has been removed, insulin cannot be regarded 
as a sp. ac tivator of muscle-phosphatase.

W. McCa r t n e y . 
F a te  of p -c h lo ro b e n z o ic  a c id  in  th e  a n im a l  

o rg a n is m . J .  W ü h r e r  (Arch. exp. P a th . Pharm ., 
1931, 161, 719—729).—N a p-chlorobenzoate adm inis
tered  to  dogs or rabbits is excreted in the urine 
p a rtly  unchanged and p a rtly  combined w ith glycine 
in  the  form of p-chlorohix>puric acid, m. p. 148°.

W. O. K erm ack . 
P o is o n in g  b y  a c e tic  a c id . R . W . B l a ir  (Analyst, 

1931, 56, 596—597).—The sym ptom s are described. 
To identify  AcOH the  stom ach and intestines are 
steam -distilled, tho distillate is m ade ju s t alkaline 
w ith N aO H  and  evaporated, and  the  AcOH is 
esterified w ith E tO H . T. McL a c h l a n .

B e h a v io u r  of b e e s  to w a rd s  h o n e y -d e w  co n 
ta in in g  m e le z ito se . F . E . N o ttboh m  and F . 
L u c iu s  (Z. U nters. Lebensm., 1931, 61, 314— 321).—
A destructive criticism of E lser’s sta tem ont (cf. ibid., 
1930, 60, 332) th a t  melezitose is non-injurious to  
bees (cf. B., 1929, 955). H . J .  D o w d e n .

P o iso n o u s  a c tio n  of in g e s te d  s a p o n in s . A. J .
E w ar t  (Counc. Sci. Ind. Res. A ustral., Bull. 1931, 
50, 28 pp.).—The toxic action of saponin and saponin- 
containing p lan t ex trac ts on guinea-pigs and  stock is 
described. Ingested saponin is hydrolysed in the  
alim entary canal and only a  small fraction is absorbed.
I t  acts indirectly on the central nervous system . The 
liver, in affording protection from the  toxic effects, 
undergoes fibrosis. Saponin-containing p lan ts are 
probably  responsible for certain stock diseases.

A. Co h e n .
E th y l  a lc o h o l. I . M ic ro -d e te rm in a tio n . I I .  

O x id a tio n  in  a  s m a l l  h o m e o th e rm  a n d  in  a  
p o ik i lo th e rm  a t  d if fe re n t t e m p e r a tu r e s .  M.
N iclo u x  (Bull. Soc. Chim. biol., 1931, 13, 857—918).
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—For complete oxidation of E tO H  to AcOH a  slight 
excess of standard  K 2Cr20 7 is added to  5 c.c. of the 
dil. E tO H  mixed w ith 0-5 vol. of 66%  H 2S 0 4, and 
the m ixture heated in a  stoppered bo ttle  a t  85° for 
1 hr. A fter cooling, a  slight known excess of 
Fe(N H 4)2(S 04)2 is added and the excess titra ted  w ith 
standard  K M n04.

II . W ith subcutaneous injection of sm all quantities 
of E tO H  in mice (1 c.c. per kg.), oxidation is rapid 
and only 3-7% is elim inated by  w ay of the  lungs and 
skin in 2 hr., as opposed to  10% in 8 hr. in the  case of 
larger quantities (about 7 c.c. per kg.). In  a frog 
24 hr. are required a t  30° to  effect complete oxidation 
of a q u an tity  of E tO H  which is oxidised in  2 hr. in a 
mouse, w hilst a t  12° only 31-3% is oxidised.

F. G. M a r s h a l l .
A n aesth e tic  a c tio n  of fu ra n .  J .  F . A. J o h n s t o n  

(J. Pharm . Exp. Ther., 1931, 4 3 ,  85—88).—Inhalation  
of fu ran  vapour in  cats induces an unsuitable type of 
anaesthesia. F . 0 . H o w it t .

A n aesth e tic  p o te n c y  in  th e  c i/c io -h y d ro c a rb o n  
s e r ie s .  V. E . H e n d e r s o n  and J .  F . A. J o h n s t o n  
( J .  P harm . E xp. Ther., 1931, 4 3 ,  89—92).—The anaes
thetic  potency of cyc/ohexane is 4-8 tim es th a t  of 
cyc/opropane for anaesthetic concentrations and  3-2 
tim es for fa ta l concentrations (cf. A., 1929, 1104; 
1930, 639). F . 0 . H o w i t t .

R e v e rs ib le  c o a g u la tio n  in  l iv in g  t i s s u e .  W . D. 
B a n c r o f t  and  J . E . R u t z l e r , jun. (Proc. N a t. Acad. 
Sci., 1931, 17, 482— 484).—The effect of anoesthetis- 
a tion  is a  reversible coagulation of proteins in  both  
p lan ts and  anim als. In  p lan ts  there  is a p relim inary  
stage of excitation  before anajsthetisation sets in. 
The sensitiv ity  of Mimosa jmdica  can bo increased by 
th e  addition  of peptising agents (e.g., NaCNS) and 
by  coagulating agents (e.g., N a citra te). B ernard ’s 
th eo ry  of anaesthesia is applicable to  p lan ts  as well as 
anim als. A. J .  M e e .

P h y s io lo g y  of p h e n o l. B. A. H o u s s a y  and
A. D. M a r e n z i  (Anal. F arm . B ioquim ., 1931, 2,
75— SO).—The disappearance of PhO H , a fte r in tra 
venous in jection in to  dogs, from the  blood is due to  the  
action of th e  kidneys and  its  conjugation (e.g., w ith  
H 2S 0 4) is a very  general action and proceeds rapidly  
in  the  sm all in testine. T. H . P o p e .

A c tio n  of r a r e f a c t io n  of a i r  o n  th e  haem o
g lo b in  a n d  re s is ta n c e  of th e  e ry th ro c y te s  in  
r a b b i t s  t r e a te d  w ith  “  p y r o d in ."  F . H e i m a n n  
(Arch. exp. P a th . Pharm ., 1931,161, 686—691).—The 
red  blood-corpuscles of norm al rab b its  w hich have 
been kep t in  a p a r tly  exhausted  cham ber have a m ax. 
resistance to  haemolysis by hypotonic NaCl solution 
m uch above norm al and an  approx. norm al min. 
resistance. The m ax. resistance increases fu rther 
a fte r adm in istra tion  of “ pyrodin .” The red blood- 
corpuscles of rabb its  w hich have been poisoned w ith 
“ pyrodin  ” have a low luemoglobin conten t and  a 
min. resistance above norm al. W hen these rabb its  
are kept in  a p a rtly  exhausted  cham ber, th e  min. 
resistance decreases and  the m ax. resistance rises.

W . O . K e r m a c k .
A n tip y re tic  a c t io n  of p - a c e ta m id o u re th a n e s . 

R . F . B. Cox, C. R . E c k l e r , and R . L. S h r i n e r .-— See 
th is vol., 1287.

In flu en ce  of c in c h o p h e n  d e r iv a tiv e s  o n  th e  
u r ic  a c id  e x c re tio n  in  th e  b ile  of r a b b i t s .  M.
Y a m a g a m i (Folia Pharm acol. Japon ., 1931, 1 2 ,  53—
66).—A fter subcutaneous in jection of erycon (0-2 g.) 
in to  rabb its  th e  bile-uric acid is considerably in 
creased, b u t the  q u an tity  of bile is practically  un
altered. The changes following splanclm ectom y and 
vagotom y are  reco rd ed ; there  is a close connexion 
betw een the  splanchnic and  vagus nerves and  uric 
acid excretion. C h e m ic a l  A b s t r a c t s .

D e te c tio n  a n d  s e p a ra t io n  of b a r b i tu r ic  ac id  
d e r iv a tiv e s  in  to x ic o lo g ic a l e x a m in a tio n . J .  J .  L.
Z w i k k e r  (Pharm . W eekblad, 1931, 6 8 ,  975— 983).— 
The deep blue complex B a Co com pound form ed when 
the  ex trac t is trea ted  in  McOH solution w ith  CoCl2 aud 
Ba(OMo)2 is sp. Q uant, separation  from E t20  
ex trac ts  of urine is effected by dissolving the  residue 
a fte r evaporation  of E t20  in  t l 20  containing pyrid
ine, precip itating  a Cu pyridine barb itu ra te , collecting, 
washing, and  trea tin g  w ith acid. S. I . L e v y .

S e n s itiv e n e s s  to  a lk a l i  a s  a  d is t in c t io n  be tw een  
ch o lin e  a n d  a c e ty lc h o lin e . K . V e l h a g e n  (Arch, 
exp. P a th . P harm ., 1931, 1 6 1 ,  697— 702).—Acetyl
choline is more sensitive to  dil. alkali th a n  is choline. 
This observation is of use in  th e  detection of acetyl
choline in  cell ex tracts. W . 0 . K e r m a c k .

P ro d u c t io n  of a  c o m p o u n d  w ith  h is ta m in e 
lik e  a c tio n  f ro m  h is t id in e  b y  c a th o d e  ray s .
F . E l l i n g e r  (Arch. exp. P a th . P harm ., 1931, 1 6 1 , 
703—712).— By irrad iation  of solutions of histamine 
hydrochloride or of th e  solid sa lt by cathode rays a 
com pound is form ed resem bling histam ine in its 
actions on th e  in testine  an d  the  u terus (cf. A., 1930, 
638, 1472). W . 0 .  K e r m a c k .

B lo o d -e le c tro ly te s  d u r in g  h is ta m in e  sh o c k  in 
d o g s . D. W . A t c h l e y , D. W . R i c h a r d s , jun ., and
E . M. B e n e d i c t  (J. Clin. Invest., 1931, 1 0 ,  1— 7).— 
C oncentration of blood, uncom pensated lactic acidosis 
w ith  increase in serum -to tal base and  decrease in 
serum -H C 03', increase in  serum -inorg. phosphate, 
and  decrease in  0 2-sa tu ra tion  are  observed.

Ch e m ic a l  A b s t r a c t s .
A n ta g o n is m  b e tw e e n  th e  a c t io n  of a tro p in e  

a n d  th a t  of a c e ty lc h o lin e , p i lo c a rp in e , and 
p h y s o s tig m in e  on  th e  is o la te d  r a b b i t ’s  u te ru s . 
M. T a k a h a s h i  (Folia Pharm acol. Japon ., 1931, 1 2 , 
no. 1, 102— 110).—The action  of acetylcholine is 
increased and  of pilocarpine decreased. W hen the 
action of physostigm ine is weak i t  is no t completely 
inhibited  by atropine. C h e m ic a l  A b s t r a c t s .

A c tio n  of p i lo c a rp in e  o n  th e  r a b b i t ’s  b lood- 
s u g a r .  G. C a r b o n a r o  and F . S a l a m o n e  (Arch. 
F arm , sperim ., 1931, 5 3 ,  1— 16).—Doses of 0-01— 
0-05 mg. of pilocarpine per kg. body-w t. exert a hypo- 
glyccemic effect w ithou t causing o ther apparen t dis
tu rb an ce ; 0-1 mg. per kg. has slight and  inconstant 
effects, whereas 5 mg. exhib it a biphasic effect, namely, 
prim ary  liyperglycsemia accom panied by  the m anifest
ations of general pilocarpine action, followed by hypo- 
glycsemia. F rom  th e  pharm acodynam ic viewpoint 
pilocarpine m ust, therefore, be regarded as having 
am photropic action. T. H . P o p e .
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B lo o d -su g a r  in  a n im a ls  a f te r  a d m in is t r a t io n  
of m o rp h in e  a n d  th e  th e o re tic a l  b a s is  of th e  
d e x tro se - in su lin  t r e a tm e n t  of m o rp h in is m . G.
A n to n  (Arch. exp. P a th . P harm ., 1931, 161, 646— 
668).—The rise in  blood-sugar which occurs in dogs 
after the  adm inistra tion  of m orphine runs parallel 
with increased blood acidity  and is no t inhibited  by 
p ituitary or ergotam ine, bu t m ay be reduced by the 
adm inistration of alkali. W. 0 . K e r m a c k .

In flu en ce  of th e  n e rv o u s  s y s te m  on  b lo o d - 
su g a r . I I .  A c tio n  of e rg o ta m in e  on  b lo o d - 
su g a r  lev e l a n d  a re c o lin e  h y p e rg ly c æ m ia . G.
Carbonaro  (Arch. Farm , sperim ., 1931, 52, 241— 
257).—Subcutaneous injection of ergotam ine into 
rabbits causes a considerable hypoglycæmia, due to 
its paralysing action on the  sym pathetic. The hyper
glycæmia produced by arecoline is prevented by first 
injecting ergotam ine, and the  effect of arecoline is, 
therefore, produced by action on the  sym pathetic.

R . K . Cal lo w .
T o x ic o lo g ic a l d e te c tio n  of c o n iin e . 0 .  K r a y e r  

(Arch. exp. P a th . Pharm ., 1931, 162, 342—372).—A 
forensic study . The sim ilarity  in properties of 
coniine and  bases present in  putrefied m aterial from a 
corpse is discussed. Coniine hydrochloride m ay be 
separated by  m icro-sublim ation. A. Co h e n .

C o n iin e-lik e  p ro p e r t ie s  of so m e  a m in e s . 0 .
K r a y e r  and  W. K oll (Arch. exp. P a th . Pharm ., 1931, 
162, 373—384).—Coniine cannot be distinguished 
chemically from a num ber of volatile basic p u tre 
faction products. The contracting effect on the 
abdominal muscle of the frog is also possessed by 
woamylamine, (3-phenylethylamine, and pyrrolidine.

A. Co h e n .
D is tr ib u tio n  a n d  e x c re tio n  of co n iin e  h y d ro 

ch lo rid e . S. T h a d d e a  (Arch. exp. P a th . Pharm ., 
1931,162, 385—394).—The d istribu tion  of coniine in  
guinea-pigs a t  varying tim es after adm inistration  has 
been determ ined quan tita tive ly  by micro-sublim ation 
of the  hydrochloride. The lethal subcutaneous and 
oral doses are 4 and  15 mg. per 100 g. body-wt., 
respectively. Subcutaneously, coniine is quickly and 
widely d istribu ted  in the  blood and organs, and 75% 
of coniine per os is absorbed from the  gastro-intestinal 
tract in 45 min. In  a few hr. 80—90% of tho alkaloid 
(by either route) is destroyed in  the body w hilst 10% 
is excreted in  the  urine in 24 hr. in quantities increasing 
in the first 4— 5 hr. Traces only are excreted in  the 
fæces. " A. Co h e n .

D e te rm in a tio n  of t r a c e s  of s try c h n in e . W. 
K o l l  (Arch. exp. P a th . Pharm ., 1931, 162, 307— 
319).—Strychnine is precip ita ted  in H 2S 0 4 solution by 
neutral phosphom olybdate. The p p t. gives a bluish- 
violet colour w ith  N H 4 vanadate in  conc. H 2S 0 4, 
changing to  orange, which serves for the colorimetric 
determ ination of the  alkaloid (± 3 % ). A. C oh en .

Detection o f strychnine in  organs. W . K o l l  
(Arch. exp. P a th . Pharm ., 1931, 162, 320—341).— 
EtOH extraction yields only 15—40% of the  strych 
nine content of organs, as shown by colorimetric de ter
mination (cf. preceding abstract). This is due to  
adsorption of the  alkaloid on protein and on filters 
used in m anipulation. A m ethod is described whereby

proteins are first digested w ith pepsin and  trypsin . 
S trychnine is then  ex trac ted  by dil. H 2S 0 4 and  HC1, 
and  from the la tte r  by CHC13. Of 2 mg. of strychnine 
added to  100 g. of tissue, 90% is recovered. An 
extraction apparatus for solvents heavier th a n  H 20  is 
described. A. Co h e n .

P o te n tia t io n  of to x ic ity  of s try c h n in e  b y  
q u in in e . R . I. Gr a n t h a m  and J .  C. M u n c h  (J. 
Assoc. Off. Agric. Chem., 1931, 14, 295— 296).—Mix- 
tures of strychnine and  quinine cannot be assayed by 
th e ir toxicity  to  ra ts, owing to  po ten tia tion  of toxicity . 
Tho lethal dose of m ixtures containing 83% or more of 
quinine, injected subcutaneously into w hite ra ts , is 
about 1-0 mg. of strychnine per kg. body-wrt., the  
lethal doses of strychnine arid quinine being 2-5 mg. 
and 1000 mg. respectively. W. J .  B o y d .

S p e rm ic id a l  p o w e rs  of c o n tra c e p tiv e s . I I .
J .  R . B a k e r  (J. Hyg., 1931, 31, 189—214).—The 
toxic effect of pure substances on guinea-pig sperm  was 
determ ined. The [H ‘J of acids is the determ ining 
factor. Substances wrhich reduce surface tension m ay 
be effective. Ch em ical  A b st r a c t s .

C a rb o n  m o n o x id e  p o iso n in g . I t s  d e te c tio n , 
a n d  th e  d e te rm in a tio n  of p e rc e n ta g e  s a tu r a t io n  
in  b lo o d , b y  m e a n s  of th e  H a r t r id g e  re v e rs io n  
sp e c tro sc o p e . R . C. F r e d e r ic k  (Analyst, 1931, 
56, 561—571).—For each instrum ent a curve m ust be 
p lo tted  connecting the span w ith %  sa tu ra tion . Tho 
span for CO-hscmoglobin is plus com pared w ith  oxy
hem oglobin and cannot be confused w ith  th a t  of 
N O -hem oglobin, which is negative.

T. McL a c h l a n .
In v e s tig a tio n  of c a rb o n  m o n o x id e  p o iso n in g . 

J .  S. H a l d a n e  (Analyst, 1931, 56, 571).—The use of 
a spectroscope for the  determ ination  of CO-poisoning 
is unnecessary. NO-poisoning m ay be detected  in 
blood sam ples taken  during life by  the  presence of 
mctliBcmoglobin, and  in tho cadaver by th e  colour of 
th e  clot on boiling. T. McL a c h l a n .

D e te c tio n  of h y d ro g e n  cy a n id e  a n d  i t s  a lk a li  
s a l t s  in  v is c e ra  a n d  o th e r  p ro d u c ts  b y  fo rm a tio n  
of P ru s s ia n -b lu e . G. Ma g n in  (J. Pharm . Chim., 
1931, [viii], 14, 233—236).—A ir is d raw n through the 
substance under investigation and passed over a strip  
of filter-paper m oistened w ith 5% K O H . The paper is 
then  trea ted  w ith a few drops of very  dil. aq. F eS 0 4 
and  a few drops of 10% HC1. The in tensity  of the 
blue colour is proportional to  the  am ount of HCN 
present. 1 p a rt HCN in 1,000,000 p a rts  can be detected 
by  th is m ethod. C. C. N. V a s s .

E ffec t of p ro lo n g e d  io d in e  fe e d in g  on  th e  
io d in e  c o n te n t of a n im a l  o rg a n s .  S. W e is e r  and
A. Zait sc h ek  (Bied. Zentr., 1931, B , 3, 275—297).—  
Prolonged feeding of K I (35— 125 mg. daily) increased 
the  I  content of all organs and  tissues (bu t no t bones) 
of goats and th e ir  suckling kids. Cessation of I  
adm in istra tion  decreased the I  content of the  thyro id  
gland, blood, milk, liver, bile, spleen, pancreas, and 
reproductive organs to  vals. which rem ained above 
norm al. In  o ther organs vals. re turned  to  normal. 
Skin, hair, and hoofs retained an  increased I  content. 
Changes in the I  contents of the  organs of suckling
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k id s  w e re  n o t  a lw a y s  o f  t h e  s a m e  o r d e r  a s  th o s e  o f  t h e i r  
d a m s .  A. G. P o l l a r d .

Io d in e  to le ra n c e  of g o a ts . S. W e i s e r  and  A. 
Z a it s c h e k  (Bied. Zentr., 1931, B , 3, 298—301; cf. A.,
1930, 495).—F or goats of all ages and  both  sexes the  
optim um  daily  dose of I  is 1 mg. per kg. live w t. 
A dm inistra tion  m ay bo continued indefinitely. F or 
milch goats 2 mg. p er kg. live w t. was used for 
several weeks w ithou t ill effects.

A. G. P o l l a r d .
P h a rm a c o lo g y  of io d in e . I .  A c tio n  of io d in e  

o n  c h o le s te ro l a n d  e rg o s te ro l  s c le ro s is .  H .
S e e l  a r id  G. C r e u z b e r c i  (Arch. e x p .  P a th . Pharm .,
1931, 161, 074— G85).—Sclerosis produced in  anim als 
by  adm inistra tion  of cholesterol or irrad ia ted  ergo
sterol is favourably  influenced by  I  e ither in  inorg. 
(Ivl) or in  org. (“ Iodotropin  ” ) form , the  effect being 
m ore m arked in  th e  case of cholesterol th a n  of 
irrad ia ted  ergosterol. W . 0 .  K e r m a c k .

D e to x ic a tio n  of p h o s p h o ru s  b y  s u g a r .  R . 
S c h o l l  (Biochem. Z., 1931, 240, 62—67).—The le thal 
dose of P  w hen subcutaneously injected in to  ra ts  is 
8 mg. per kg. b u t increases when inulin  is fed to  
12— 15 mg. per kg. The tox icity  of As derivatives is 
n o t sim ilarly influenced b y  a  rich  carbohydrate  diet.

P . W . C l u t t e r b u c k .
E ffe c t of in tr a v e n o u s  in je c tio n  of “  n o v a rse n o -  

b e n z o l ”  o n  b lo o d -n itro g e n , - s u g a r ,  a n d  -c h o le 
s te ro l .  A. L e u l i b r , J .  G a t e , and  P . L i n a r d  
(Compt. rend. Soc. Biol., 1930, 105, 12— 13; Chem. 
Z entr., 1931, i, 2780).—No changes were observed.

A. A. E l d r i d g e .
E ffe c ts  of v a ry in g  c a lc iu m  a n d  p h o s p h o ru s  

in ta k e  o n  th e  o e s tru s  cycle  a n d  r e p ro d u c t io n  in  
th e  r a t .  H . R .  G u i l b e r t  and  G . H .  H a r t  (Hil- 
gardia, 1930, 5, no. 5, 101— 118).—A  d iet containing 
0-22% P  and  Ca : P = 4 : 1 fed to  female ra ts  from 
weaning seriously in terfered w ith  grow th and  sexual 
m a tu rity . In  m atu re  ra ts  receiving a d ie t having
0-18—0-22% P  and  Ca : P = 4  : 1 up  to  100 days old, 
ovulation was irregular or ceased entirely . This 
proportion  of P , however, suffices to  m ain ta in  a 
norm al oestrus cycle a fte r 110 days of age. W ith  a 
d ie t containing Ca : P = 8  :1  ovulation  ceased in  
m atu re  ra ts . Lowering the  Ca conten t of the ra tion  
from  0 S 2  to  0-22% did  n o t lim it grow th or 
reproductive functions. A. G. P o l l a r d .

In flu e n c e  of i r r a d ia t io n  o n  th e  b e h a v io u r  of 
s i lv e r  in  th e  o rg a n is m . I I .  S ilv e r  in  th e  
o rg a n s  of fu ll-g ro w n  r a t s .  L . P i n c u s s e n  and 
W . R o m a n  (Biochem. Z., 1931,239, 374— 403; cf. th is 
vol., 652).—W hen Ag (as Ag2S 0 4) is injected in  6- or
12-mg. doses in to  full-grown m ale ra ts  th e  p ro 
portions of th e  three Ag fractions found in  the  blood, 
liver, kidneys, spleen, heart, lungs, skin, and  h a ir are 
independent of th e  size of the  dose, although th e  to ta l 
am ount of Ag found in  these organs is greater when the  
dose is 6 th an  when it  is 12 mg. The liver re ta ins 
m ost, the  blood least of th e  Ag. E xcep t in  th e  liver, 
w here m ost of the  Ag is re ta ined  as A g-protein com
pound, m ost of th e  m etal occurs as ionised Ag. 
Irrad ia tio n  of th e  ra ts  after adm inistra tion  of the  Ag 
decreases the am ount of th e  m etal recovered in the  
organs and alters the  proportions of the  various Ag

fractions in  them . The m agnitude of the  decrease 
depends on th e  in tensity , duration , and  type of 
rad iation . M oderate irrad iation  favours increase in 
th e  A g-protein  fraction, strong irrad iation  leads to 
increase in  th e  m etallic Ag fraction. Clipped rats 
are  m ore strongly  affected by irrad ia tio n  th an  are 
unclipped. W . M c Ca r t n e y .

A c tio n  of X -ra y s  o n  th e  m a te r i a l  of in n e r  
s e c re t io n  a n d  o rg a n  p o is o n s . B. T e r a t a  and 
R . Pro (Folia Pharm . Japon ., 1931, 12, no. 1, 67— 
73).—The effect of adrenaline on blood-pressure is 
increased by  “ m oderate ” X -rays b u t inhibited b y  
“ strong ” r a y s ; th a t  of p itu itr in  and  thyro id  extract 
is increased, w hilst th a t  of histam ine and peptone is 
decreased, b y  the  rays. C h e m ic a l  A b s t r a c t s .

M e ta b o lic  c h a n g e s  p ro d u c e d  b y  ir ra d ia t io n . 
V II I .  E ffe c t of i r r a d ia t io n  a n d  of in s u lin  on 
th e  s u b s ta n c e s  in  th e  o rg a n s  w h ic h  a ffec t the 
s u g a r  c o n te n t  of th e  b lo o d . L . P i n c u s s e n . IX. 
G lu ta th io n e  c o n te n t of th e  o rg a n s .  L. P in c u s s e n  
and  S. Y o k o t a  (Biochem. Z., 1931, 239, 290—302, 
303—309; cf. th is vol., S72).—V III. F rom  the 
pancreas, liver, hind-leg muscle, lungs, spleen, and 
skin of th e  trea ted  guinea-pigs (donors) extracts 
were m ade and  in jected  in to  o ther guinea-pigs (the 
receivers), in  which the  blood-sugar content was 
th e n  determ ined. All th e  ex trac ts  from  normal 
donors living in  diffused ligh t reduced th e  blood- 
sugar in  th e  receivers, th e  pancreas ex trac t having 
th e  grea test effect. The blood of the  donors also 
alw ays contained agents w hich altered  th e  blood- 
sugar in  th e  receivers. E x trac ts  from  th e  organs 
of donors k ep t in  th e  dark  increased th e  blood-sugar 
in th e  receivers. I n  donors (especially in  those kept 
in  th e  dark) to  which insulin was adm inistered the 
blood-sugar was reduced, b u t ex trac ts from these 
donors increased the  blood-sugar in  th e  receivers. 
V ery sim ilar effects were obtained w ith  donors 
irrad ia ted  w ith  a “ v ita lux  ” lam p. Irrad ia tion  of 
the  donors w ith  various types of ligh t and  w ith heat 
rays reduced the  sugar con ten t of the  blood except 
when th e  irrad iation  was by  a  quartz  lam p and was 
of sho rt duration . In  th e  la tte r  case the  blood-sugar 
was increased w hilst if the  irrad ia tion  lasted  longer 
i t  w as reduced. E x trac ts  from  the  organs of donors 
irrad ia ted  w ith th e  quartz  lam p increased or reduced 
th e  blood-sugar in  the  receivers according as the 
period of irrad iation  had  been short or long. Although 
in  th e  case of irrad ia tion  by  quartz  and  “ vitalux ” 
lam ps ex trac ts  from  all th e  organs of th e  donors 
ac ted  alike, in  th a t  of the  Ne and  N a lam ps and of 
th e  h ea t rays ex trac ts  of different organs had  different 
effects. I t  is concluded th a t  th e  effects produced 
m ay be a ttr ib u te d  to  th e  production  and  action of 
a substance sim ilar to  adrenaline which ac ts  antagon
istically  to  insulin, and  th e  sim ilarity  between the 
effects of insulin and  those of irrad iation  is emphasised.

IX . In  guinea-pigs irrad iation  w ith  a  Hg-vapour 
lam p appears to  cause increase in  th e  glutathione 
con ten t of th e  liver, lungs, and  muscle, b u t to  have 
no effect on th a t  of th e  spleen. In  w hite ra ts  the 
increases are very  d istinc t in  liver and  lungs, whilst 
there  is  no change in  th e  am ount of g lu tath ione in 
th e  muscle, b u t  a  slight decrease in  the  am ount in
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the spleen. In  general, the  stim ulating  effect of 
irradiation on the m etabolism  has been confirmed.

W. McCa r t n e y .
In fluence  of sw e e t m a te r ia l  o n  b io c a ta ly s is  

and m e ta b o lic  p ro c e s s e s . I I .  A c tio n  on  b lo o d - 
su g a r  a n d  liv e r-g ly c o g e n  in  r a b b i t s .  W. D ie- 
jiair and P . F isc h l e r  (Biochem. Z., 1931, 239, 232—  
234).—No d isturbance occurs in  the  carbohydrate 
metabolism of rabb its receiving large doses of sac
charin for a long tim e. P . W . Cl u t t e r b u c k .

A m y la se s  of m a l t  a n d  p o ta to . H . B o r c iia r d t  
and H. P r in g sh e im  (Biochem. Z., 1931, 239, 193— 
200).—The prep, of m altase-free am ylases and  the ir 
characterisation arc described.

P. W . Cl u t t e r b u c k .
V isc o s im e tr ic  m e th o d  of e s t im a t in g  en zy m e 

c o n c e n tra tio n , w ith  sp e c ia l re fe re n c e  to  a m y la se . 
W. R. T h o m pso n , C. E . J o h n so n , and R . H u s s e y  
(J. Gen. Physiol., 1931,15, 1— 7).—The viscosimetric 
method for th e  determ ination  of enzyme concentration 
has been im proved and  applied to  the  determ ination of 
amylase (cf., A., 1923, ii, 271). W . 0 . K er m ac k .

E ffect of r a d ia t io n s  f ro m  a  m e rc u ry  a r c  in  
q u a rtz  o n  e n z y m e s . I I .  E ffec t of u l tr a -v io le t  
ra d ia tio n  on  a m y la s e  in  so lu tio n . W . R . T h o m p
son and R . H u s s e y  (J. Gen. Physiol., 1931, 15, 9— 
13).—The ac tiv ity  of pancreatic  am ylase solutions 
decreases under the  influence of the rad iation  of a  
quartz-H g-vapour lam p exponentially w ith tim e 
(cf. A., 1926, 202). The sensitiveness to  irradiation  
is greater th a n  w ith pepsin solutions.

W . 0 . K er m ac k .
In flu en ce  of te m p e r a tu r e  on  th e  fo rm a tio n  

of r e d u c in g  m a te r ia l  in  th e  a u to s a c c h a rif ic a tio n  
of ry e  m e a l .  S. P r o n in  (Biochem. Z., 1931, 240, 
94:—97).—The m ax. autosaccharification, expressed 
as m altose %  of the  meal starch, is for two kinds 
of rye meal 46-34 and  52-24%. The process has an 
optimum tem p, zone a t  55—64°.

P. W . Cl u t t e r b u c k .
A m y lo sy n th e a se . S. N ish im u r a  and  T. M i n a - 

gawa (Proc. Im p. Acad. Tokyo, 1931, 7 ,258—260).— 
A 1 % solution of achroodextrin  a t  p a 6-2 was trea ted  
in the presence of CHC13 w ith  a  filtrate from autolysed 
yeast. A fter keeping a t  25—26°, a  p p t., which 
formed in  84%  yield, was collected, washed w ith 
EtOH and  E t20 , and  d r ie d ; i t  gave a  bluish colour 
with I. A m ylosynthease is destroyed a t  60°. I t  is 
present in  wine, press, and  distiller’s yeasts, and in 
3aecharomyces Biwa  and  Mycoderma.

C. C. N . V a s s .
^Disaccharide fission b y  a-glucosidase. R . 

We id e n h a g e n  (Z. physiol. Chem., 1931, 200, 279).-— 
A neutral phosphate ex trac t of the  dry prep, of
B. coli I. used by  Myrbiick (this vol., 983) was in 
active b u t a  PhM e "autolysate hydrolysed weakly 
both m altose and sucrose. J .  H . B ir k in sh a w .

Contraction constants of enzyme-substrate 
reactions. M. S r e e n iv a s a y a  and H . B. S r e e r a n - 
g a ch a r  (N ature, 1931, 128, 5 8 5 ) .— The contraction 
per g.-mol. of sub stra te  is a const, for each enzym e- 
substrate sy s tem ; for u rea-urease the const, is 24, 
and for sucrose-invertase, 6. L. S. T h e o b a ld .

4 s

R o le  of p e c ta se  in  th e  fe rm e n ta t io n  of coffee.
A P e r r ie r  (Compt. rend., 1931, 193, 547— 549).—  
The spontaneous elim ination of th e  undesirable 
mucilaginous layer on coffee seeds is n o t due to  
direct microbic action. I t  is solubilised by  the  
digestion of its pectins, by  pectase under favourable 
temp, conditions arising from sim ultaneous ferm ent
ation occurring in  the  seed. A. Co h e n .

A n im a l p h o s p h a ta s e  a n d  s u lp h a ta s e .  C. H om- 
m er ber g  (Z. physiol. Chem., 1931, 200, 69— 81).— 
Enzym e m aterial from different organs shows the 
same ratio  between phosphatase and  sulphatase 
activ ity . B rain preps, of the  pig, calf, and rab b it 
show no greater ac tiv ity  th a n  those of p ig’s kidney. 
Phosphatase bu t no t sulphatase was found in  au to lys
ates or eluates. Shaking d ry  preps, of p ig’s kidney 
w ith H ,0  or dil. aq. N H 3 increases th e ir activ ity . 
The washed prep, contains less P  th a n  th e  o rig inal; 
when the  original P  is restored, inhibition is observed. 
Addition of MgCl, to  the  dry  prep, ac tivates phos
phatase and inhibits sulphatase. The inhibition  
m ay be due to  the form ation of MgC03 since CaC03 
is present as sulphate acceptor.

J .  H . B ir k in s h a w .
G lu c o -su lp h a ta se . T. S o d a  and  C. H atto ri 

(Proc. Im p. Acad. Tokyo, 1931, 7, 269—270).—In  
the autolysates of some Japanese snails (Eidota spp.) 
is an enzyme which exerts a  sp. hydrolysis of dextrose- 
m onosulphate, optim um  j)a 7. C. C. N. V a s s .

P re s e n c e  of a  g e la tin - liq u e fy in g  en zy m e  in  
c ru d e  p e p s in  p re p a r a t io n s .  J .  H . NoRTHROr (J. 
Gen. Physiol., 1931, 15, 29— 43).—An amorphous 
fraction isolated from crude pepsin preps, shows high 
gelatinase activ ity , being 400 tim es as active in 
liquefying gelatin as is cryst. pepsin. The initial val. 
of the  ra tio  (decrease in viscosity) /(increase in “ formol- 
N ” ) is much greater in the  case of gelatinase th an  in 
the  case of cryst. pepsin. I ts  action on caseinogen, 
edestin, and ovalbum in is relatively weak. I t  is more 
stable to  alkali th an  is cryst. pepsin, being inactivated 
a t  pK 11— 12 and p a rtly  reactivated  when its  solution 
is brought back to  p R 6. W . O. K er m ac k .

A c tio n  of t r y p s in  o n  so lu tio n s  of m o n o a m in o -  
a c id s , a lo n e  o r  in  m ix tu r e s .  A. B l a n c h e t ie r e  
(Compt. rend., 1931, 193, 549—550; cf. this vol., 
1090).—Under the influence of trypsin  a t  p n 8-0,NH2-N 
slowly decreases in solutions of glycine, alanine, and 
a m ixture of both, alanine showing the greatest loss 
(10%). The form ation of diketopiperazines is dem on
stra ted  by the  Abderhalden and K am m  reaction.

A. Co h e n .
E ffec t of t e m p e r a tu r e  o n  th e  d e g ra d a tio n  of 

c o lla g e n  b y  p a n c re a t in .  F . S t a t h e r  and H. 
Machon  (Biochem. Z., 1931, 239, 430—433).—The 
action of pancreatin  in an enzyme m ixture from fish 
viscera on collagen in  the  presence of boratc-H C l 
buffer exhibits a  m ax. a t  about 50°. In  the  absence 
of the  buffer the  action also reaches a m ax. which is 
shifted towards high tem p, as the concentration of 
the  enzyme is increased. W . McCa r t n e y .

In flu e n c e  of h ea v y  m e ta ls  a n d  m e ta l  c o m p le x e s  
o n  p ro te o ly tic  p ro c e s s e s . L. Mic h a e l is  and K . G. 
St e r n  (Biochem. Z., 1931, 240, 192—217).—F u rth er
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work (cf. this vol., S74) is described on the effect of 
heavy m etals (varying am ounts of H g11 salts, com
plexes containing Zn, Co, Fe, etc.) on the degradation 
of dissolved organ proteins b y  tissue proteinase 
(cathepsin), the  process being followed nephelometric- 
ally. Certain complex compounds, especially Zn and 
Fe dipyridyl complexes, accelerate the  early stages of 
degradation more strongly th a n  the  same m etal in 
the  ionic form. W ith  FeTI and  F em compounds of 
varying complex types every effect is obtained from 
activation  to  complete inactivation , the  valency of 
the Fe no t playing any  decisive role. The degrad
ation  of gelatin by  trypsin  is studied in term s of the  
N H 2-groups liberated. A t p B 8, Z11, H g, and Mn 
salts inhibited the  enzyme b u t FcSO., ac tivated  it.

P . W . Cl u t t e r b u c k .
E ffe c t o f o x y g e n ,  c a r b o n  d io x id e ,  a n d  c y s t e in e  

o n  a r g in a s e .  S. S al  a s k i n  and  L. S o lo viev  (Z. 
physiol. Chem., 1931, 200, 259—260).— C 02 inactiv
ates arginase slightly, 0 2 more strongly. Cysteine 
reactivates th e  arginase after passage of 0 2 or C 02, 
b u t subsequent 0 2 trea tm en t again inactivates. 
Cysteine has no effect. Probably  th e  0 2 oxidises 
cysteine to  cystino, thus destroying the activating  
effect. J .  H . B ir k in s h a w .

E n z y m e s  a n d  l ig h t .  X V II. T y ro s in a s e .  L.
P in c u s s e n  and T. H am m ericii (Biochem. Z., 1931, 
239, 273—2S9).—A modification of R aper’s m ethod 
(A., 1926, 977) for the prep, of tyrosinase and  of 
R aper and  W ormaH’s m ethod (A., 1923, i, 1146) for 
its  (m icro-)determ ination are described. M ethods are 
also given for the volum etric determ ination of 3 :4 - 
dihydroxyphenylalanine, of th is compound and  ty ros
ine together, and of the  red  interm ediate product 
(colorimetrically) produced by the  action of tyrosinase 
on these two substances. The ac tiv ity  of tyrosinase 
and  the production of th e  red substance are greatly  
reduced by  irradiation, which also decomposes both 
compounds, tyrosine particu larly  in  the  acid region 
and dihydroxyphenylalanino particu larly  in the  alkal
ine. The form ation of m elanin from the  compounds 
is favoured by  the presence of Fe. In  a m ixture of 
th e  tw o acids containing tyrosinase the  dihydroxy - 
phenylalanine content increases a t  first as a result of 
th e  oxidation of the  tyrosine and  th e  oxidation of 
th e  la tte r is favoured by  the  presence of the  former. 
I t  follows th a t  th e  production of m elanin from  
tyrosine or sim ilar substances in the  skin is no t due 
to  th e  effect of ultra-vio let light on tyrosinase.

W . McCa r t n e y .
M ito g e n e tic  s p e c t ru m  a n a ly s is .  I I I .  D e

ta i le d  g ly c o ly tic  s p e c tru m . J .  P o n o m a r e v a  (Bio
chem. Z., 1931, 239, 424—429; cf. th is vol., 1083).-r- 
The technique of m itogenetic spectrum  analysis is 
described. R esults are tabu la ted  for B. acidi lad. 
from w hey; rab b it blood; rab b its ’ eyes; and  an 
E tO H  solution of an active wine yeast from beer 
wort. In  each case five prom inent bands comprise 
the  glycolytic spectrum  occurring a t  1900— 1910, 
1910— 1920, 1940— 1950, 1960— 1970, and  2170— 
21S0 A. w . R, A n g u s .

A c tio n  of y e a s t  o n  fu m a r ic  a c id . K . P . J a c o b - 
so h n  (Biochem. Z., 1931, 239, 449— 455).—W hen 
yeast acts on fum aric acid the am ounts of C 0 2 evolved

and lactic acid produced are so sm all and  so slowly 
form ed th a t there is no ground for supposing th a t 
the  decarboxylation is o ther th a n  a very  secondary 
process. The conclusions of Ju n g  and Miiller (A., 
1922, i, 486) m ust be rejected. Possibly the ir yeast 
was infected. W. M cCa r t n e y .

M e c h a n is m  of th e  p h o s p h o ry la t io n  of s u g a rs  
b y  y e a s t .  C h a n g e s  d u r in g  th e  p e r io d  of to ta l 
p h o s p h o ry la t io n . S. V e ib e l  (Biochem. Z., 1931, 
239, 350—373).—W hen fresh bottom  yeast acts on 
dextrose, N aH 2P 0 4, and N aH C 03 in presence of PhMe, 
hexosemono-, fíexosedi-, and trehalosemono-phosphate 
are produced and  can be isolated. A t first the  ratio 
of di- to  m ono-phosphate is less th an  1, b u t rises in 
about 2 hr. to  1 and in 4 hr. to its  m ax., 1*5. The 
tim e a t  which th e  ratio  reaches its m ax. coincides 
w ith the  m ax. binding of P 0 4" '.  Between the 4th 
and th e  14th hr. th e  am ount of the  diphosphate 
decreases and th a t  of m onophosphate increases, so 
th a t  after about 8 hr. the  ra tio  is again 1 and elimin
a tion  of inorg. P 0 4'"  becomes appreciable. After 14 
hr. the  am ount of m onophosphate reaches its  max. 
and  the ratio  falls to  0-5—0-7, a t  which val. i t  remains 
for th e  rem ainder of th e  experim ent. A fter 32 hr. 
half of the  phosphate used is again in  inorg. com
bination. No trehalosem onophosphate can be de
tected during the first 4 hr., b u t appreciable amounts 
are present after 8 hr. and theso increase up to the 
end (32 hr.). The m onophosphate fraction consists 
chiefly of Robison’s ester after 4 hr., b u t after 8 hr. 
chiefly of N euberg’s ester. Trehalosemonophosphate 
crystallises w ith 7H aO which are lost a t  110° and 
15 mm. The bearing of the  results on the  theories 
of phosphorylation is discussed. W . M cCa r t n e y .

P h y t o c h e m ic a l  p r o d u c t io n  o f  S e -o c ta n ed io l 
f r o m  b u t y r o in .  S. V e ib e l  (Biochem. Z., 1931, 239, 
456—460; cf. N euberg and Kobel, A., 1926, 96).— 
Ss-Octanediol can be obtained in  43%  yield from 
butyroin by the  action of bo ttom  yeast. The pro
d u c t is a  m ixture of th e  »ieso-form (m. p. 123— 124°) 
and the  d-form ([a]g —f-32° a t  least) (cf. Bouveault 
and Locquin, A., 1906, i, 783). D uring the process 
practically  all th e  bu tyro in  disappears.

W. McCa r t n e y .
F u n c tio n  of m a g n e s iu m  in  e n z y m ic  c a rb o 

h y d r a te  d e g ra d a t io n . H . v o n  E u l e r , R . N il ss o n , 
an d  E. A u h a g e n  (Z. physiol. Chem., 1931, 200.
1—26).—Mg is essential in  th e  y east ferm entation of 
dextrose, lcevulose, and  sucrose, the  optim um  con
cen tra tion  being abou t 10~2 mols. of MgCl2. For 
varying am ounts of co-zymase added to  Mg-free 
apozymase, the  ra te  of ferm entation  a t  optim um  Mg 
activa tion  is proportional to  th e  am ount of Mg re
quired. Mg is also essential for th e  production of 
hexosephosphoric acid. R eduction of methylene- 
blue occurs in  absence of Mg, b u t is ac tiva ted  by i t ; 
reduction  of MeCHO proceeds w ithou t Mg and 
its  add ition  has little  effect. Inh ib ition  of ferm ent
ation  by F ' is no t due to  the  w ithdraw al of Mg. 
MeCHO reduction is stim ulated  b y  N aF  in  a yeast 
containing Mg, b u t is inhibited  in  a Mg-free yeast. I t  
is definitely ac tiva ted  by  M gF2. The la tte r  produces 
a slight ac tiva tion  of ferm entation  by  Mg-free yeast.

M ethylene-blue reduction  is s tim u la ted  by muscle-
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adenylic acid in  presence of hexosediphosphoric acid, 
but no t in  absence of th e  la tte r  or of co-zymase. 
Adenylic acid ac tivates th e  ferm entation  of hexose- 
phosphates b u t no t th a t  of dextrose.

J .  H . B ir k in sh a w .
N o m e n c la tu re  of th e  c a ta ly s ts  of a lco h o lic  

fe rm e n ta tio n . C. N e u b e r g  and H . v o n  E u l e r  
(Biochem. Z., 1931, 240, 245).—The term  liolozymase 
(panzymasc) is used for the  whole system  concerned 
in alcoholic fe rm en ta tio n ; zymase is restricted  to  the 
purely enzymic constituen ts, and  opozymase to  the 
liolozymase freed from co-zymase, apozymase thus 
still containing Mg. P . W. Cl u t t e r b u c k .

E ffec t of s e a -w a te r  i r r a d ia te d  w ith  u l tr a -v io le t  
l ig h t on  th e  v e lo c ity  of a lco h o lic  f e rm e n ta t io n  of 
d e x tro se  s o lu t io n s . L. S anzo  and  E . P lrro ne  (A tti 
R. Accad. Lincei, 1931, [id], 13, 613—617).—This 
ferm entation is activa ted  by  sea-w ater only if ex
posure of the  la tte r  is lim ited, under the  conditions 
employed, to  3 hr. The ac tiv ity  depends p a rtly  on 
the sea-water, considered as a sa lt solution, and  p a rtly  
on an  unknow n factor which loses its effect if the  
irradiated  sea-w ater is e ither boiled for 20 min. or 
evaporated to  dryness and m ade up to  its original vol. 
with sterile , distilled H 20  (cf. th is  vol., 1091).

T. H . P o pe .
A ctio n  of im in e -p ro d u c in g  s u b s ta n c e s  o n  th e  

d e c o m p o s itio n  of s u g a r  b y  y e a s t .  A c tio n  of 
co -zy m ase . I .  F . Z u c k e r k a n d l  and  L. Me s - 
sin e r -ICl e b e r m a ss  (Biochem. Z., 1931, 239, 172—  
181).—Y east ferm entation  inhibited by  C iI2I ,C 02H  or 
N aF  can be reactivated  by addition of NH-form ing 
amines, e.g., p-phenylenediam ine hydrochloride, 
NH2Ph hydrochloride, tyrosine. E tO H  and glycerol 
are formed. I t  is considered th a t  the  action  is 
analogous to  th a t  of the N H -groups of adenine in the 
adenine nucleotide of co-zymase.

P . W. Cl u t t e r b u c k .
A ctio n  of h a lo g e n  d e r iv a tiv e s  o n  a lco h o lic  

fe rm e n ta t io n . P . Ca y r o l  (Compt. rend., 1931,193, 
446— 447).— The sp. inhibition  of th e  alcoholic fer
m entation of yeast by CH,Br*C02H  is com pared w ith  
th a t of o ther halogenated fa tty  acids. Bromides, 
bromates, and  some halogen-containing hypnotics are 
inactive. Inh ib ition  is confined to  a-halogenated 
monocarboxylic acids. A. Co h e n .

V ita l p r o p e r t ie s  of y e a s t  p la s m a  : p r e p a ra t io n  
an d  b io c h e m ic a l im p o r ta n c e  of so m e  n e w  y e a s ts .
V. J ona§ (Biochem. Z., 1931, 239, 140— 158).—The 
culture and  properties of some new yeasts are de
scribed and  i t  is claim ed th a t  the life of the  organism 
is bound, no t w ith  the cell, b u t w ith the plasm a.

P. W. Cl u t t e r b u c k .
Y east f a t .  I .  J .  W e ic h h e r z  and  R . M e r l a n d e r  

(Biochem. Z., 1931, 239, 21—27).—The presence of 
valeric acid an d  probably  also of decoic acid is 
detected. ' P . W. Cl u t t e r b u c k .

G lycogen  f ro m  y e a s t .  C ell m e m b ra n e  of 
y eas t. K . M. D a o u d  and  A. R . L in g .— See this vol., 
1277.

A lk a lo id  c o n te n t  of C laviceps p u rp u rea  g ro w n  
on a r t if ic ia l  m e d ia .  H . K r e itm a ir  and  W . 
K u s sn e r  (Biochem. Z., 1931, 239, 189— 192).—The

presence of alkaloids of ergot in cultures of C. purpurea 
grown on artificial m edia is detected  b y  chemical and  
biological m ethods. P . W. Cl u t t e r b u c k .

In s e n s itiv ity  of P a ra m e c iu m  to  c y a n id e  a n d  
effec ts  of i ro n  on  r e s p i r a t io n .  C. S. S h o u p  and 
J . T. B o y k in  (J. Gen. Physiol., 1931 ,15 ,107— 118).— 
The rate  of respiration of P. caudatum is n o t depressed 
by KCN a t  from N /200 to  iV/10,000, b u t a slight 
stim ulating  action is usually  observed. This effect 
is no t related  to  the p a of the  m edium , which, w ith in  
lim its, does not sensibly influence the  ra te  of resp ir
ation. Fe111 and  Fe11 salts are usually  toxic to  
Paramecium  even a t  low concentrations and  in no case 
stim ulate  respiration. Paramecium  p robably  does 
no t contain a resp ira to ry  ca ta ly st containing Fe 
sensitive to  CN'. W. O. K er m a c k .

Im p o r ta n c e  of i ro n  fo r  th e  g ro w th  of fu n g i.
B. B. Mu n d k u r  (Proc. X V  In d ian  Sci. Cong., 1928, 
230).—Fe stim ulates the  grow th of Fusarium vasin- 
fectum, A tkinson. Ch em ical  A b st r a c t s .

D ep en d en ce  of th e  n i t ro g e n  a s s im i la t io n  of 
so m e  fu n g i on  [H 'j. K . R ip p e l  (Arch. M ikrobiol., 
1931, 2, 72— 135).— The N -assim ilation of fungi was a 
function of the  p R of th e  nu trien t, b u t the  Robbins 
effect was no t sim ilarly applicable to  all fungi. No 
selective power of assim ilation was observed. N H 2- 
acids are no t preferentially  assim ilated. The posi
tio n  of the grow th optim a of th e  fungi exam ined was 
to  the left of the isoelectric points. A. G. P o l l a r d .

D e c o m p o s itio n  of th e  v a r io u s  c h e m ic a l co n 
s t i tu e n ts  of c o m p le x  p la n t  m a te r ia l s  b y  p u re  
c u l tu re s  of fu n g i a n d  b a c te r ia .  S. A. W a k s m a n  
(Arch. Mikrobiol., 1931,2, 136— 154).—C ertain classes 
of organism s ac t on the  H 20-sol. substances, hemi- 
celluloses, and  N-complcxes of p lan t tissues, others 
decompose cellulose, and  a  few a tta c k  lignin. The 
decomp, of proteins is accom panied by a synthesis of 
new m aterials and  the  ex ten t of decomp, cannot be 
judged by  w t. losses alone. A. G. P o l l a r d .

F o rm a tio n  of c i tr ic  a c id  b y  m o u ld s . V. 
F o rm a tio n  of c i tr ic  f ro m  a c e tic  a c id . K . B e r n - 
iia u e r  and H. S ie b e n a u g e r  (Biochem. Z., 1931, 240, 
232—244).—The power to  form  citric acid from acet
ates (especially NaOAc) is a general one for all strains 
of Aspergillus niger used, in  several cases the  yield 
being up to  16% on the  AcOH disappearing. E tO H , 
fum aric, malic, and  glycollic acids are all converted 
in to  citric acid. * P . W . Clu t t e r b u c k .

R e la tio n  b e tw e e n  p a a n d  c i tr ic  a c id  fo rm a tio n  
b y  A sp e rg illu s  n ig er  a n d  C itro tn yces  g la b er .
A. F r e y  (Arch. M ikrobiol., 1931,2, 272—309).—Citric 
acid production  by  G. glaber is favoured by the  buffer 
action of Ca c itra te  and b y  p a 3— 4. A ddition of acid 
to  produce p n 2 inhibits the ac tiv ity  of the  organism. 
F o r A . niger the  optim um  p a is 2-0. Inorg. N  aids citric 
acid form ation and  the addition of CaC03 to  produce 
j)a 6 favours the  production of gluconic acid. Max. 
yields of citric acid are obtained by p a rtia l neu tralis
ation  of the  acid w ith CaC03, while m aintaining the 
p a < 3 .  The tem porary  reduction of [H 'j during th e  
first 12— 24 hr. of grow th is ascribed to  the  transition  
of inorg. to  org. P . A. G. P o l l a r d .
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M e c h a n is m  of th e  s y n th e s is  of fa ts  f ro m  Ferm entation  of gtycerol by  certain  organism s of the
c a rb o h y d ra te s .  P . R . B o h n  (Compt. rend., 1931, 
193, 441—442).—Tho fat- con ten t of cells of Asper
gillus niger increases m arkedly when th e  lfevulose in  
th e  m edium  is increased from  3 to  40% . A lthough 
th e  N  con ten t decreases, th e  efficiency of th e  fa t 
synthesis is of the  same order as is observed w ith 
dextrose (A., 1927, 797). A. C o h e n .

P ro d u c tio n  of a  g ro w th  r e g u la to r  b y  A sp e r 
g illu s  n ig er . P . B o y s e n - J e n s e n  (Biochem. Z., 
1931, 239, 243—249; cf. th is  vol., 1091).— A . niger 
produces considerable am ounts of th e  regulator in  
bo th  solid and liquid n u trien t m edia, of which 
peptone and  haemoglobin solutions are am ongst the  
best. No regulator is produced by  peptic digestion of 
fibrin, haemoglobin, or caseinogen, or by  A . niger 
when th e  only N  available is inorg. or when 
solutions of m a lt ex trac t and  ovalbum in form  the  
m edium . W . M c C a r t n e y .

O lig o d y n a m ic  a c tio n  of c o p p e r . W .  S c h w a r t z  

and  H . S t e i n h a r t  (Arch. M ikrobiol., 1931, 2, 261— 
271).—D uring its  grow th Aspergillus niger takes up 
Cu from  n u trien t solutions. The absorption curve 
is largely independent of the  initial concentration of 
Cu in  th e  n u trien t. The m ax. in take  of Cu is reached 
during th e  first d ay ’s grow th and  w ith  subsequent 
grow th the  Cu con ten t of th e  mycelium declines.

A. G. P o l l a r d .
In flu e n c e  of c a lc iu m  a n d  s t r o n t iu m  o n  th e  

c a ta ly s is  of n i t ro g e n  f ix a tio n  b y  A zo to b a c te r .
D. B u r k  and  H . L i n e  w e  a v e r  (Arch. M ikrobiol., 
1931, 2 , 155— 1S6).— The fixation of N  by  Azotobacter 
dem ands 25—50 p .p.m . of Ca or Sr in  th e  medium. 
The su itab ility  of num erous Ca an d  Sr salts for this 
purpose is exam ined. No o ther elem ents can 
replace Ca or Sr. F o r th e  grow th of Azotobacter in  
fixed N  Ca and  Sr are no t required provided there  is 
a sufficiency of o ther elem ents (e.g., Mg, Ba, Be). 
The ra te  of grow th of th e  organism  in  free N 2 depends 
on th e  concentration of th e  organism  present. In  
th is  respect the  ra tio  concentration of organism  : con
cen tration  of Ca is im portan t, bu t p lays no p a r t  
when th e  organism grows in  fixed N. The action of 
Ca and  Sr is exerted  w ithin th e  cell, b u t th e  greater 
p a r t  of the  Ca required is p robably  concerned in 
m etabolic processes and no t actually  in  N  fixation. 
In  th e  la tte r  process Ca m ay have a ca ta ly tic  action.

A. G. P o l l a r d .
O x id a tio n - re d u c tio n  p o te n t ia ls  in  c u l tu re s  of 

E s. co li. E. M. Boyd and G. B. Reed (Canad. J. 
Res., 1931, 4 , 605—613; cf. th is vol., 527).— In  
anaerobic buffered b ro th  cultures free from  dextrose 
th e  beginning of th e  logarithm ic grow th period 
coincides w ith  a  sudden fall in  oxidation-reduction  
poten tia l. In  presence of dextrose the  fall in  po ten tia l 
to  the  lim iting negative val. is more rap id  and  s ta rts  
a t  th e  same tim e as th e  evolution of gas, which 
suggests th a t  the  p rim ary  aerobic m etabolism  
gradually  becomes anaerobic w hen dextrose is present. 
There is also present in  th e  cultures a non-gaseous 
reversible oxidation-reduction  system .

R . C u t h i l l .
B a c te r ia  p ro d u c in g  tr im e th y le n e  g ly c o l . C. H .

W e r k m a n  a n d  G . G i l l e n  (J . B a c t . ,  1 9 3 1 , 2 1 ,  6— 7 ).—

Coli-aerogenes croup yielded 30%  of trim ethylene 
glycol. A. G. P o l l a r d .

O x id a tio n  of a lc o h o ls  b y  a c e tic  b a c te r ia  a s  a 
f o rm  of c e l lu la r  r e s p i r a t io n .  H . Q u e r I : (Compt. 
rend., 1931, 193, 445—446).—The 0 2 consum ption of 
a ty p e  of B. acetigenum increases from  zero in  mineral 
or dextrose m edia to  vals. in  alcoholic m edia which 
are inversely proportional to  the  mol. w t. of the 
alcohol. The acid ferm entation  is inhibited by 
O-OOOlli-IvCN b u t no t by  0-01d/-CH2B r-C 02H. 
T he m echanism  of alcohol oxidation is therefore 
sim ilar to  th a t  of respiration. A. C o h e n .

F a c to r s  in f lu e n c in g  th e  f re e  a c id ity  a n d  p a of 
th e  m e d iu m  of a  la c t ic -a c e tic  f e rm e n ta tio n .
V. B o l c a t o  (Giorn. Chim. ind. appl., 1931 ,13 , 405— 
408).—The acid ity  and  p a developed in  a  medium 
undergoing ferm entation  by  th e  ordinary  Lacto
bacillus depend on the  conten ts of buffer salts, 
colloids, and  electrolytes. Buffer salts increase 
m arkedly th e  free acid ity  and  lower th e  final p n. 
Org. com pounds having a buffering action  and 
capable of form ing colloidal solutions ac t sim ilarly to 
salts, b u t exert also a pro tective action  against the 
depressing influence of th e  acids on th e  organisms. 
A ddition of an  electrolyte such as NaCl almost 
suppresses th is  pro tective effect of colloids. I t  is 
thus no t possible to  establish a priori th e  lim its of 
resistance of a micro-organism  to  acids w ithou t a 
knowledge of th e  defensive elem ents—buffer salts and 
colloids—present in  th e  m edium . T. H . P o p e .

R e d u c in g  s u b s ta n c e s  in  m i lk  d e te rm in e  the 
p r e d o m in a t in g  d e v e lo p m e n t of la c t ic  f e rm e n t
a t io n  in  m ilk .  P . M a z £  and  P . J .  M a z e , jun . (Compt. 
rend. Soc. Biol., 1930, 105, 518.—519; Chem. Zentr., 
1931, i, 2777).—If  a  gelose tes t-tu b e  is inoculated with 
a  young cu lture  rich in  lactic acid bacteria , cultures 
separated  by  a  sterile layer (0-5— 1 mm. thick) are 
obtained. On addition of 2—3 drops of 1% 
m ethylene-blue solution th e  layer becomes thicker 
and  nearer to  th e  surface. A. A. E l d r i d g e .

A c tio n  of fre e  o x y g en  on  a n a e ro b ic  la c t ic  ac id  
b a c te r ia .  P . M a z e  and  P . J .  M a z £ ,  jun . (Compt. 
rend. Soc. Biol., 1930, 105, 519—520; Chem. Zentr., 
1931, i, 2777).—The sterile lay er (preceding abstract) 
is due to  th e  anaerobic m etabolic products becoming 
converted b y  th e  action  of 0 2 in to  an  antiseptic 
substance, p robably  derivatives of lactic acid.

A. A. E l d r i d g e .

B io lo g ic a l a n d  c h e m ic a l s tu d ie s  of th e  L acto
bacillu s  g e n u s  w ith  s p e c ia l  re fe re n c e  to  xy lose  
f e rm e n ta t io n . L. W e i n s t e i n  and  L . F . R e t t g e r  

(J. B act., 1931, 21, 4— 5).— In  th e  ferm entation of 
pentoses by  stra ins of L. pentoaceticus from  various 
sources, m ax. acid production  occurred a t  33°, the 
addition  of CaC03 being necessary. 90—95%  of the 
xylose was destroyed in  14— 16 days and  th e  yield of 
acids was equiv. to  85— 92%  of th e  carbohydrate.

A. G. P o l l a r d .

R h a m n o s e - fe rm e n tin g  b a c il lu s . A. C a s t e l -  

l a n i  (Ann. In st. P asteu r, 1931, 48, 297—305).— 
“  Bacillus rhamnosifermentans,’’ isolated from  c e r t a i n  
pathological hum an faces, ferm ents rham nose w ith
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evolution of gas. I t  has no action on several o ther 
carbohydrates and  glucosides, and  is suggested as a 
means of identifying rham nose. A. C o h e n .

G aseo u s  fe rm e n ta t io n  of e ry th r i to l  b y  s y m 
b io tic  b a c te r ia .  A. C a s t e l l a n i  and  D. M a c k e n 
z ie  (Ann. In st. P asteur, 1931, 48, 306—310).—Mixed 
cultures of B. Jcandiensis and  B. morgani ferm ent 
erythritol w ith  production of gas containing CH4 b u t 
no C 02. A. C o i i e n .

B io lo g ica l f i l t r a t io n  of d ilu te  s u c ro s e  so lu tio n s . 
N. W. B a r r it t  (Biochem. J ., 1931,25,1419— 1446).—  
The determ ination  of carbohydrate in  term s of 0 2 
absoiption is v itia ted  by the  fac t th a t  org. synthesis 
takes placo in  the  process. The natu re  of the  
inoculum also affects the relative am ounts of oxid
ation and synthesis. The org. acids form ed during 
the decomp, of sugar are rapidly destroyed by an 
efficient filter-bed. Lactic and acetic acids are more 
rapidly oxidised th an  sucrose. The form ation of 
oxidised N  in  presence of org. m a tte r prom otes the  
dehydrogenation of lactic acid and  probably of o ther 
compounds. The film form ed accounts for 15% of 
the sucrose supplied. A eration is the  dom inant factor 
in biological filtration. The ra te  of flow is the  best 
means of controlling the  tim e of contact and  purific
ation. The grow th efficiency of film depends on the 
C/N and C /P20 5 ratios. N  fixation occurs in  the 
filter-bed, b u t results in  the grow th of film of low N  
content an d  low purification. A low C/N ra tio  and  
a high concentration of org. m a tte r prom ote the  rap id  
developm ent of the  film and  a tta in m en t of high 
purification. B oth  stages of nitrification occur in  the  
filter-bed and  are subject to  considerable fluctuations 
not correlated w ith th e  supply of N  in  solution.

S. S. Zilva.
C h an g es  in  b lo o d -s u g a r  a n d  -p h o sp h o ru s  in  

ra b b i ts  fo llo w in g  in je c tio n  of su s p e n s io n s  of
B . d e r try c k e .  M. E . D e l a f i e l d  (J. P a th . Bact., 
1931, 34, 177— 194).—Hyperglycamiia is followed by 
fatal hypoglycaemia. Inorg. P  a t  first diminishes and 
then increases. Org. acid-sol. blood-P often tends to  
increase during hyperglycoamia and decreases during 
hypoglycaemia. T reatm en t of the  bacterial substances 
with E tO H , COMe2, or by steam ing or autoclaving 
does no t a lte r the  type  of chemical response, although 
the enzyme ac tiv ity  is reduced.

C h e m ic a l  A b s t r a c t s .
P o ss ib le  ro le  of m ic ro -o rg a n is m s  in  th e  p r e 

c ip ita tio n  of c a lc iu m  c a rb o n a te  in  tro p ic a l  se a s .
C. B. L ip m a n  (Science, 1931, 74, 151).—A criticism 
(cf. th is  vol., 930). L. S. T h e o b a ld .

M e ta b o lis m  of S  a n d  R  fo rm s  of p n e u m o 
coccus. P . F i n k l e  (J. E xp. Med., 1931, 53,. 661— 
676).—A stu d y  of the  respiration an d  glycolytic m eta
bolism of various types of pneumococcus.

C h e m ic a l  A b s t r a c t s .
S pecific  a n d  n o n -sp ec if ic  p o ly sa c c h a r id e s  of 

type IV  p n e u m o c o c c u s . M. H b i d e l b e r g e r  and 
P- E. K e n d a l l  (J. E xp . Med., 1931, 53, 625— 639).—  
Autolysed cultures afford three N-containing poly
saccharides : a type-sp. carbohydrate (I), a chemically 
similar carbohydrate (II) w ithout sp. function, and  
the (7-substance (III) . (I) had [oc]D + 1 7 -0 °  to  35-0°, 
N 4-7—5-9% , acid equiv. 1250— 3330 ; (II) had  [a]D

+  10°, N  5-9%, acid equiv. 4540 ; (III)  had  [a% + 4 2 °, 
N  6-1%, acid equiv. 1050; the hydrolytic products in  
each case are AcOH and an am ino-sugar derivative, 
and  also glucosamine from (II) and H 3P 0 4 from  (III).

C h e m ic a l  A b s t r a c t s .
C o m b in a tio n  of b a c te r ia l  p o ly s a c c h a r id e s  a n d  

co llo d io n  p a r t ic le s  a s  a n tig e n s .  J .  Z o z a y a  
(Science, 1931, 74, 270—271).—A nth rax  polysac
charide adsorbed on collodion particles is antigenic.

L. S. T h e o b a l d .
C a rb o h y d ra te s  in  b io lo g ic a l p ro c e s s e s . F r a c 

tio n s  of th e  tu b e rc le  b a c il lu s . T. B. J o h n s o n  and 
A._G. R e n f r e w  (Amer. Rev. Tuberculosis, 1930, 22, 
655—663).—Sugars probably^ form  one of the m ost 
im portan t classes of bacterial cell co n s titu en ts ; th ey  
function in  all the fractions which have been separated .

C h e m ic a l  A b s t r a c t s .
C a rb o h y d ra te s  p ro d u c e d  b y  tu b e rc le  b a c ill i . 

M. D o r s e t  and R . R . H e n l e y  (J. Amer. V et. Assoc., 
1930, 29, 696—699).—Tuberculin prepared from cul
tures of hum an type on a sugar-free synthetic  m edium  
contains a polysaccharide which gives Molisch’s te s t 
and pentose reactions, b u t fails to  give the  naphtho- 
rcsorcinol te s t for glycuronic acid." The b iuret te s t 
is usually  positive. The tuberculin  potency is de
creased by a ttem p ts  to  remove protein. H ydrolysis 
w ith  HC1 affords arabinose and mannose. These 
sugars were also found in  tuberculins of the  bovine 
and  av ian  types. C h e m ic a l  A b s t r a c t s .

C a rb o h y d ra te s  a s s o c ia te d  w ith  th e  e th e r -  
so lu b le  lip in s  of tu b e rc le  b a c ill i .  R . J .  A n d e r s o n  
and  E. G. R o b e r t s  (Amer. Rev. Tuberculosis, 1930, 
22, 664— 668).—The carbohydrates in  the  phosphatide 
fraction  from avian  and  bovine tubercle bacilli are 
described. Tho E t20-sol. constituen ts of th e  lipins 
consist of palm itic acid, oleic acid, and  phthioic acid, 
liquid, sa tu ra ted , and  of high mol. w t. The H 20-sol. 
constituents consist of glycerophosphoric acid, m an
nose, inositol, invert sugar, d-arabinose, glucosamine, 
and  unidentified carbohydrates.

C h e m ic a l  A b s t r a c t s .
B a c te r ia l  d e r iv a tiv e s . X II . P r e p a r a t io n  of 

h u m a n  tu b e rc le  b a c illu s  p o ly sa c c h a r id e  M B - 
200 a n d  so m e  of i t s  b io lo g ic a l p ro p e r t ie s .  P. 
M a s u c c i , K . L. M cAl p i n e , an d  J .  T. G l e n n . X III . 
O c c u rre n c e  of m a n n o s e  a n d  d -a ra b in o s e  in  th e  
p o ly sa c c h a r id e . X IV . P r e p a r a t io n  a n d  c o m 
p o s itio n  of t im o th y  b a c illu s  p o ly sa c c h a r id e  
M B -200 . P. M a s u c c i  and K . L. M cA l p i n e  (Amer. 
Rev. Tuberculosis. 1930, 22, 669—677, 678—681. 
682— 684).— X II, X II I .—The gum, [a] + 67°, con
tains 30% of pentose; th e  sol. sp. N-free substance 
appears to  contain un its of mannose, d-arabinose, 
and  a sugar acid.

X IV . The polysaccharide, when hydrolysed, affords 
mannose and  d-arabinose; it  is com parable w ith  th a t 
isolated from tubercle bacillus cultures.

C h e m ic a l  A b s t r a c t s .
A tte m p t  to  in flu en ce  th e  g ro w th  of tu b e rc le  

b a c illu s  in  th e  a n im a l  b o d y  b y  m o d ify in g  th e  
c o n c e n tra tio n  of a  g ro w th -p ro m o tin g  s u b s ta n c e  
(g lycero l) in  th e  t is s u e s .  E . R . L o n g  and  A. J .  
V o r w a l d  (Amer. R ev. Tuberculosis, 1930, 22, 636—  
654).— Glycerol (fed or injected) enhanced th e  grow th
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of tubercle bacilli in  lesions in  r a t s ; on adm inistra tion  
of palm itic acid th e  ex ten t of tuberculosis was in 
general decreased, although th e  fa tty  acid was 
deleterious to  general health .

Ch em ical  A b st r a c t s .
A m m o n iu m  m a la te  a s  s o u rc e  of n i t r o g e n  fo r  

tu b e rc le  b a c il l i  in  c u l tu r e s .  R . R . H e n l e y  and 
P. W . L e  D u e (Amer. R ev. Tuberculosis, 1930, 22, 
568— 570).—X H 4 m alate  can replace asparag ine; a 
m edium  having p a 7 is specified.

Ch em ic a l  A b st r a c t s .
C o m p o s itio n  of th e  a c tiv e  p r in c ip le  of t u b e r 

c u lin . X IV . A n a ly s is  of th e  c o llo id a l c o m 
p o n e n ts  of tu b e rc u l in  w ith  sp e c ia l  re fe re n c e  to  
th e  r e la t io n  of p ro te in  a n d  c a rb o h y d ra te .  F . B. 
S e ib e r t  and  B. H u n d a y  (Amer. R ev. Tuberculosis, 
1931, 23, 23— 40).— The tuberculin  action of tu b e r
culin pro te in  appears to  be due to  a  sp. portion  of 
th e  p ro tein  mol. p resen t only in  th e  first hydrolytic  
cleavage product. Polysaccharide is chemically asso
ciated  chiefly w ith  these early  cleavage products, and  
cannot be rem oved by  washing, b u t is released a t

4-S. A very  p o ten t H 20-sol. tubercu lin  has been 
p rep ared ; th e  N  con ten t is 16% and  the  poly
saccharide con ten t < 2 -7 % . Ch em ic a l  A b st r a c t s .

P re c ip i ta t io n  of d ip h th e r ia  to x o id  b y  p o ta s h  
a lu m . A. T. Gl e n n y  and  M . B a r r  (J. P a th . B act., 
1931, 34, 131— 138).—The am ount of sp. toxoid 
precip ita ted  varied  w ith  th e  q u an tity  of alum  in 
rela tion  to  th e  vol. of a given toxoid. A t certa in  alum  
concentrations th e  p p t. is re la tively  pure, b u t becomes 
associated w ith  non-sp. m aterial when kept. The 
q u an tity  of alum  required differs for different toxoids.

Ch em ic a l  A b st r a c t s .
A b ility  of a lu m in iu m  h y d ro x id e  B  to  a d s o rb  

d ip h th e r ia  to x in . E . M a s c h m a n n , E . K ü s t e r , and  
W . F isc h e r  (Ber., 1931, 64, [£ ], 2174—2178).— 
D iphtheria  tox in  is readily adsorbed by  Al(OH)3 
A , B, and C, b u t prep. B  has the  m ost m arked select
ive action. The b est resu lts are obtained from dil., 
fa in tly  acid solutions. W ith  increasing age of 
Al(OH)3 B  preserved under H ,0 , th e  adsorptive pow er 
decreases greatly , sinking to  less th a n  42%  after 4 
m onths. The phenom enon is ascribed, no t only to  
a ltera tion  in  size of th e  particles, b u t also to  th e  con
version of th e  prep, in to  ano ther individual of different 
chemical constitu tion. This assum ption is in  agree
m en t w ith  th e  gradual transform ation  of dialum inium  
hydroxide in to  bayerite  (this vol., 1020). H . W r e n .

C o m b in e d  a c tio n  of s i lv e r  n i t r a t e  a n d  f o rm 
a ld e h y d e  o n  p ro te in s  a n d  m ic ro -o rg a n is m s .  M.
D e g a n e l l o  (Arch. Farm , sperim ., 1931, 52, 269— 
282; cf. ibid., 1929,4 7 , 177).—A ddition  of A gN 03 and  
CH20  to  serum  causes slow coagulation of th e  protein, 
but"only in  th e  lig h t and  concurrently  w ith  reduction 
of th e  Ag sa lt. A gN 03 and  CH20  also increase the  
viscosity of serum  and  exert bactericidal action on 
Staphylococcus pyogenes aureus. In  all these cases the 
effects produced by  A gX 03 an d  CH20  together are 
g rea ter th a n  the  sum s of th e  effects produced by  each 
separately. R . K . C a l lo w .

B a c te r ic id a l  e ffic iency  of c e r ta in  o rg a n ic  p e r 
o x id e s . B. E . P roctor  and  X. A. M il a s  (J. B act., 
1931. 21 , 55).—The germ icidal pow er of org. p er

oxides varied  som ew hat according to  th e  chemical 
n a tu re  of the  p a ren t substances. A. G. P o lla r d .

B a c te r ic id a l  p ro p e r t ie s  of m o n o e th e r s  of 
d ih y d r ic p h e n o ls .  I .  M o n o e th e rs  of re so rc in o l.
E . K l a r m a n n , L. W . G u t y a s , and  V . A. S h t e r n o v .—  
See th is  vol., 1289.

P r e p a r a t io n  a n d  b a c te r io lo g ic a l  s tu d y  of sy m .  
o rg a n ic  s u lp h id e s . F . D u n n i n g , B. D u n n i n g , 
jun ., and  W . S. D r a k e .—See th is vol., 1289.

E ffe c t of a d re n a lin e  o n  so m e  p h o s p h o ru s  
c o m p o u n d s  of m u s c le . S. I. V in o k u r o v  and 
S. F . E p s t e in  (Arch. exp. P a th . P harm ., 1931, 161, 
669—673).—In  the  presence, b u t no t in  th e  absence, 
of dextrose, muscle perfused w ith R inger’s solution 
containing adrenaline shows a  decrease of to ta l inorg. 
P  associated w ith  a  rise of H 4P 20 7, th e  acid-sol. P 
rem aining approx. const. W . O. K e r m ac k .

O rig in  of d e x tro s e  l ib e ra te d  b y  a d re n a lin e  in  
d e p a n c re a tis e d  a n im a ls .  J .  L. B o llm a n , F. C. 
Ma n n , and  C. M. W il h e l m j  (J. Biol. Chem., 1931, 93, 
S3— 91).—D epancreatised dogs were m aintained in 
good condition b y  large doses of insulin  an d  an  appro
p ria te  d ie t including pancreas. The insulin  was then 
■withdrawn and  after 4 days th e  liver, muscle, and 
blood before and  after continuous adm inistration  of 
adrenaline for 12 h r. were exam ined for dextrose and 
glycogen, w hilst th e  D : N  ra tio  of th e  urine was deter
m ined during th e  experim ental period. L ittle  change 
occurred in  the  liver-dextrose and  -glycogen or in  the 
blood- and  m uscle-dextrose, w hilst th e  increase in 
glycosuria due to  th e  adrenaline could no t be ac
counted for by  conversion of p ro tein  or fa t  into 
dextrose. A m arked decrease in  th e  muscle-glycogen 
corresponded w ith , an d  hence was responsible for, 
th e  e x tra  dextrose appearing in  th e  urine during 
adrenaline adm inistration. F . 0 .  H o w itt .

E ffe c t of u l t r a -v io le t  r a y s  o n  a d re n a l in e  and  
r e la te d  p ro d u c ts .  P . L . E w in g , P. B l ic k e n s d o r - 
e e r , an d  H . A. M cGu ig a n  (J. P harm . E xp. Ther., 
1931, 43, 125— 129).—A drenaline suffers a decrease 
in  pressor ac tiv ity , “ synephrin ” (p-hydroxyphenyl- 
m ethvlam inoethanol) an  increase when irrad ia ted  as 
th e  ta r tra te , c itra te , oxalate, or succinate, b u t no t as 
th e  base (when i t  is unchanged), ephedrine a reversal 
to  depressor ac tiv ity , w hilst ^-ephedrine, its  sulphate, 
and  Z-methylcphedrine hydrochloride are unchanged. 
Such changes are probably  due to  oxidation and  may 
be effected b y  H 20 2. F . O. H o w it t .

In flu e n c e  of e le c tro ly te s  on  th e  p e rm e a b ili ty  
of t i s s u e s  to  c ry s ta l l in e  in s u l in .  R . J .  H am
b u r g e r  (J. Pharm . Exp. Ther., 1931, 43, 233—243).— 
A frog.’s in testina l loop was filled w ith  sa lt solution 
containing insulin and  th e  vessels of th e  m esentery and 
in testina l walls were perfused by  a  solution which was 
subsequently  exam ined b y  its  action  on the  blood- 
sugar of th e  rabb it. Insu lin  dissolved in  R inger’s 
solution is absorbed, th e  absorption  being decreased by 
an increase of KC1 concentration to  0-1% and  nearly 
inhibited  by  increase of Ca to  0-1% CaCl2,2H20 . R e
placem ent of R inger’s by  NaCl solution indicates th a t 
th e  perm eab ility  of th e  in testina l m ucosa to  insulin is 
increased by  K ' and  decreased by  Ca” .

F . 0 .  H o w it t .
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Action of thyroxine. K . Ob e r d is s e  (Arch. exp. 
Path. Pharm ., 1931, 162. 150— 168).— I n  ra ts  which 
have had  the  dorsal cord cu t thyroxnie causes the 
same increase in  C 02 production as in norm al 
rats. Thyroxine does no t act, therefore, th rough the  
central nervous system , b u t directly  on the  cell. 
There is a  quan t, relationship between dosage of 
thyroxine and its  effect on m etabolism . A. Co h e n .

Influence of intravenous injection of thyroxine 
on the blood-iodine level and on the urinary 
iodine excretion in man. J .  Bob and A. W.
E lmer (Biochem. Z ., 1931, 2 4 0 , 187— 191).— After 
intravenous injections of thyroxine (2 mg.) in  man, 
the blood-I increases, the increase being lim ited to  the  
EtOH-insol. com ponents, b u t re tu rns to  norm al in 
2 hr. A bout of the  I  is excreted in  the urine, the 
excretion being ended after 24 hr.

P . W. Cl u t t e r b u c k .
Detection of thyroid hormone in the blood in 

pregnancy. K . J .  A n s e l m in o  and  F. H o f f m a n n  
(Arch. Gynakol., 1931, 145, 95— 103; Cliem. Zentr., 
1931, i, 2779).—The increase, in ra ts , of the  blood- 
C0Me2 substances a fte r injection of serum  of preg
nancy is due to  the  presence of thyroxine, the  concen
tration  of which is m ax. a t  th e  end of pregnancy and 
falls rapidly  a fte r partu rition . Thyroxine was not 
detected in  fœ tal blood. A. A. E l d r id g e .

Detection of thyroid hormone in the blood of 
pregnancy. F . H o f f m a n n  and K . J .  A n se l m in o  
(Arch. Gynakol., 1931,145, 104— 113; Chem. Zentr., 
1931, i, 2779).—The residue of ultra-filtered serum  of 
pregnancy, when injected in to  ra ts , caused a 30% 
increase in  basal m etabolism . The active substance 
(thyroxine) appears in  the  th ird  or fourth  m onth.

A. A. E l d r id g e .
Detection of thyroid hormone in the blood of 

pregnancy, and the effect of increased thyroid 
activity on the m etabolism , course, and nervous 
irritability of pregnancy. K . J . A n se l m in o  and
F. H o ffm a n n  (Arch. Gynakol., 1931, 145, 114— 131; 
Chem. Z entr., 1931, i, 2779).

Properties and stability of a powder prepared 
from anterior pituitary lobe. A. L o ese r  (Arch, 
exp. P a th . Pharm ., 1931, 161, 730—731).—An 
active pow der prepared from th e  anterior lobe of 
the p itu ita ry  showed no deterioration when kep t for 
18 m onths. ” W . O. K er m ac k .

Action of the hormone of the anterior lobe of 
the pituitary on the oxygen utilisation of guinea- 
pigs. F. V er zI r  and  V. W a h l  (Biochem. Z., 1931, 
240, 37— 49).—The horm one increases the  m etabolism  
of guinea-pigs (especially of male) by  causing in 
creased secretions of the  thyroid. The effect is no t 
obtained w ith  thyroidectom ised anim als but is re 
placed by a  decrease of m etabolism. “ P ro lan ” does 
not produce th e  effect. P . W. Cl u t t e r b u c k .

Gonad-stimulating substances of the anterior 
lobe of the pituitary body and of pregnancy- 
urine. Z. W a l l e n -L a w r e n c e  and H . B. v a n  D y k e  
(J- Pharm . E xp. Ther., 1931, 43, 93— 123).—The 
term “ hebin ” is proposed for the  gonad-stim ulating 
principle of th e  an terior p itu ita ry  lobe. A m ethod

of assay of hebin based on th e  increase in  w t. of the  
seminal vesicles in th e  m ale r a t  or of the  ovaries in  
the  female is described. E x trac tion  of the  desiccated 
gland by M/7-5 aceta te  buffer a t  pa 4-5 and  tr e a t
m ent of the  ex trac t w ith 90% E tO H  gives an  active 
pp t. with fresh ra t, sheep, or pig p itu ita ry  glands, 
bu t no t w ith fresh ox or r a t  glands frozen for 9— 36 
days. The active principle, which in itia tes follicular 
m aturation, corpus luteum  form ation, u terine hyper
trophy, and oestrus in the  hypopliysectom ised ra t, 
does no t dialyse th rough  parchm ent or collodion 
and is heat-stable. H ebin prepared from urine of 
pregnancy by precip itation w ith  E tO H  following 
acidification to  p u 4-5 by  AcOH is also non-dialysable, 
bu t deteriorates on boiling in  aq. solution. I ts  
stim ulating action on th e  testis is equal to, whereas 
th a t  of p itu ita ry  hebin is less than , th e  effect on the  
ovary, indicating a extra-hypophyseal origin for 
the gonad-stim ulating principle of urine of pregnancy.

F . O. H o w it t ."
Increase of metabolisrn by ovarian hormone.

F . V er za r  and A. v o n  X r v a y  (Biochem. Z., 1931, 
240, 2S—36).—The basal m etabolism  of female ra ts  
is increased by 10—20%  on injection of either of 
the  ovarian horm one preps, m enoformon or theelin. 
Ovarian hormone does no t increase th e  basal m etabol
ism of norm al or castra ted  male ra ts . The increase 
of m etabolism  is obtained a fte r ex tirpation  of the  
ovaries and  the  thyroid , bu t disappears if th e  genital 
organs are rem oved. P . W . Cl u t t e r b u c k .

Crystalline follicular hormone (ovarian or 
oestrus hormone). A. B u t e n a n d t  and  G. F . 
Ma r r ia n  (Z. physiol. Chem., 1931, 200, 277—278).— 
The new trio l (“ theolol ” ) of Doisy and  his co-workers 
(this vol., 879) has already been characterised by the  
au thors (A., 1930, 1320). J .  H . B ir k in sh a w .

CEstrus-producing hormones. G. F . Ma r r ia n  
and  A. B u t e n a n d t  (N ature, 1931, 128, 305).— 
The view of D oisy and co-workers (cf. th is  vol., S79) 
th a t  th e  substance previously described (A., 1930, 
1320) is a  m ixture of both  the  active substances 
found in urine of pregnancy is untenable.

L . S. T h e o b a l d .
Action of ovarian hormone on plants. W . 

S ch o eller  and H . Go e b e l  (Biochem. Z., 1931, 
240, 1—-11).—H yacinths grown in H 20  to  which 
was added 200 mouse units of horm one per week 
showed developm ent of bloom considerably earlier 
th an  th e  controls. A ddition of 100 units per week 
had  no effect, b u t of 300 u n its  caused in ju ry  to  roots 
and  general developm ent. This in ju ry  was due, how
ever, to  lipoidal im purities in  the  prep. Similar 
experim ents w ith onions and  maize are described.

P. W . Cl u t t e r b u c k .
Absorption spectrum characteristic of vita

m in-/!. J .  W . W o o d ro w  and  H . L . C u n n in g h a m  
(Physical R ev., 1930, [ii], 35, 125).— Fresh cod-liver 
oil and  spinach juice give prom inent absorption 
bands w ith  m ax. a t  310 and 326 mu, and m inor 
bands a t  320, 330, and 337 mu. E x trac tion  w ith 
E t20  shifts th e  bands l>3r 3 mu tow ards the  shorter 
wave-lengths. Egg-yolk and b u tte r  also give these 
bands. Exposure of cod-liver oil to  a q u artz -H g  
arc for 20 m in. or trea tm en t w ith a cu rren t of a ir
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a t  90° for 1 hr. caused th e  bands a t  310, 320, 326, 
an d  330 mu. to  disappear. L. S. T h e o b a l d .

V itam in-JB ,. I .  C o n c e n tra tio n  of v i ta m in -B x 
f ro m  r ic e -p o lis h in g s . I . A. S im pso n  (Bull. In st. 
Med. Res. Fed. M alay States, 1931, no. 2, 1— 10).— 
A ctive acid clay prepared according to  Jan sen  and  
Donath had  a  pigeon-curative day-dose of 14 mg. 
F u rth e r  concentration by  the  sam e au th o rs’ m ethods 
yielded a Pt. com pound from  which a  semi-cryst. 
m aterial was obtained w ith  a curative day-dose of 
0 01 mg. R . K . Ca l lo w .

D e te rm in a t io n  of v i ta m in -B 1. E . F . Ch a se  and
H. C. Sh e r m a n  (J. Amer. Chem. Soc., 1931, 53, 
3506—3510).—The ra te  of grow th of ra ts  is d e te r
mined during 4—8 weeks on a  vitam in-B -free d iet 
supplem ented by  autoclaved yeast (for v itam in-B 2) 
and  th e  m aterial under investigation. H . B u r t o n .

C h e m ic a l n a tu r e  of v ita m in -B ]  f ro m  ev id en ce  
a f fo rd e d  b y  i t s  e le c tr ic a l  tra n s fe re n c e . T. W . 
B irc h  and  B. C. G u h a  (Biochem. J . ,  1931, 25, 1391— 
1396).—Crude and purified ex trac ts  of vitam in-B ] 
behave as a base even a t  pn 8-5 w hen electrodialysecl 
a t  different [H 'j. V itam in-B] can be cono. in app re
ciable quan tities free from v itam in-B 2 a t  the cathode 
by electrolysing crude yeast ex tracts. S. S. Z il v a .

P h y s io lo g ic a l fu n c tio n  of v i ta m in -B  r  B. C.
G u h a  (Biochem. J . ,  1931, 25 , 1367— 1384).—The 
requirem ent of v itam in-B ] for young growing ra ts  
receiving a sub-optim um  dose is independent of the  
p ro tein /carbohydrate  ra tio  of the  d iet and  of the  
n a tu re  of th e  carbohydrate. W ith  galactose and 
lactose as sole sources of carbohydrate  in  th e  d iet 
th e  anim als decline in  w t. Palm -kernel oil and  olive 
oil have little  sparing action on vitam in-B ], w hilst la rd  
has a definite effect. The ingestion of N a lac ta te  does 
n o t hasten  the  appearance of sym ptom s of vitam in- 
Bj-deficiency in  ra ts , and raises th e  p a of the  urine 
of anim als on a vitam in-B -free d iet. The lethal 
dose of injected N a lac ta te  is lower for deficient 
th an  for norm al anim als. The cytochrom e con ten t 
of th e  liver, kidney, brain, and  heart-m uscle tissues 
of ra ts  is no t dim inished in  vitam in-B j deficiency. 
Lactic acid is oxidised fairly efficiently by  th e  liver 
and  brain  tissues of deficient ra ts . S. S. Z il v a .

G a la c to se  a s  d ie ta ry  c a rb o h y d ra te .  B. C.
G u h a  (Biochem. J . ,  1931, 25, 1385— 1390).— W hen 
galactose is th e  sole carbohydrate of th e  d iet, mice 
and ra ts  decline in  w t. and die. The anim als develop 
typical “ beriberi ” sym ptom s although receiving 
am ple quantities of the  v itam in-B  complex.

S. S. Z il v a .
B io c h e m ic a l le s io n s  in  v i ta m in -B  defic ien cy .

N. Ga v r il e sc u  and  R . A. P e t e r s  (Biochem. J ., 1931, 
25, 1397— 1409).— B rain tissue from  polyneuritic 
pigeons shows in vitro  a  lowered power of 0 2 uptake  
in  the  presence of dextrose as substra te . This is the  
case, when sym ptom s are prolonged, in  all p a rts  of 
the bra in  except the  cerebellum. The phenom enon is 
an  expression of v itam in-B ] deficiency. The sym p
tom s of opisthotonus are  associated w ith chemical 
changes in  certain  p a rts  of th e  brain. S. S. Z il v a .

C a rb o h y d ra te  m e ta b o l is m  in  b i r d s .  I I I .  
E ffe c ts  of r e s t  a n d  e x e rc is e  o n  la c t ic  a c id  c o n te n t

of th e  o rg a n s  of n o r m a l  a n d  r ic e -fe d  p ig e o n s .
R . B. F is h e r  (Biochem. J .,  1931, 25, 1410— 1418).— 
There are  m arked differences betw een th e  norm al and 
th e  polyneuritic pigeon in  th e  responses of the lactic 
acid contents of th e  heart, liver, and  muscle to 
exercise and  rest. These are probably  due to  the 
fac t th a t  in  norm al birds lactic acid form ed in exercise 
is rem oved m uch m ore rapidly  from  th e  tissues than  
in polyneuritic birds. S. S. Zil v a .

D e te rm in a tio n  of v i ta m in -O  (B2). A. B o u r - 
q u in  and H . C. S h e r m a n  (J. Amer. Chem. Soc., 1931, 
53, 3501— 3505).—The ra te  of grow th of ra ts  is deter
m ined during 4-—8 weeks on a vitam in-B -free diet to 
which is added th e  residue from  an  80%  EtO H  
ex trac t of ground whole w heat (i.e., vitam in-B ]) and 
the  m ateria l under investigation. H . B u r t o n .

B io lo g ic a l a s s a y  of w a te r - s o lu b le  a n tin e u r it ic  
a n d  a n t ip e l la g r ic  v i ta m in s .  H . T. Gr a b e r  and 
R . A. Co w les  (J. Amer. Pharm . Assoc., 1931, 20, 
876—881).—A review of p resen t m ethods. A uto
claved yeast and  E tO H  ex trac t of whole w heat are 
favoured for an tineuritic  and antipellagric concen
tra tes, respectively. H . D a v so n .

V ita m in -C  c o n te n t  of J a p a n  g re e n  te a .  H. S.
M itc h e ll  (J. Amer. D ietet. Assoc., 1929, 5, no. 1,
28—31).—No dem onstrable am ount is present.

Ch em ical  A b str a c t s .
A n tis c o rb u tic  v i ta m in  of a p p le s . IV . M. B. 

Cr a n e  and  S. S. Z il v a  (J. Pomology, 1931, 9, 228— 
231; cf. th is  vol., 531).—The antiscorbutic potency 
of Belle de Boskoop equals th a t  of B ram ley’s Seedling, 
w hilst th a t  of Blenheim Orange and  of L ane’s Prince 
A lbert is a  little  lower. The first th ree  varieties are 
“ trip lo id ,” and  a connexion between high vitamin-C 
con ten t and  high chromosome no. is possible.

R . K . Callo w .
A n tis c o rb u tic  f r a c t io n s  of c a b b a g e  a n d  th e ir  

b io lo g ic a l v a lu e . N. B e z sso n o fe  (Bull. Soc. Chim. 
biol., 1931, 13, 950— 961).—A ddition of neutral 
P b(0A c)2 to  cabbage juice pp ts. the im purities and 
leaves the  vitam in-65 conten t unim paired. On making 
the  filtra te  alkaline the  v itam in  itself is precipitated, 
b u t its properties, a fte r rem oval of P b , are  modified 
so th a t  i t  cannot preserve the  original w t. of a guinea- 
pig for 80 days, during which tim e i t  is free from 
scurvy. This is additional evidence of the  existence 
of a  C2 factor. P . G. Ma r sh a l l .

S ta n d a rd is a t io n  of v i ta m in -B  p re p a ra t io n s .
J . W . R . E v e r se  and  J . v a n  N iekeric  (Nederl. 
T ijdschr. Geneeskunde, 1931, 75, I , 1101— 1107; 
Chem. Zentr., 1931, i, 2781).—A  graphic m ethod of 
com parison of th e  absorption spectrum  w ith the  an ti
rachitic ac tiv ity  is described. A. A. E l d r id g e .

R e la tio n  of c a lc iu m  a n d  p h o s p h o ru s  in ta k e  to  
th e  h y p e rc a lc ae m ia  a n d  h y p e r p h o s p h a te m ia  
in d u c e d  b y  i r r a d ia te d  e rg o s te ro l .  J .  H . J o n e s  
and M. R a po po rt  (J. Biol. Chem., 1931, 93, 153— 
166).—N orm al or thyroparathyroidectom ised dogs 
fed on Ca-poor d iet experience an  increase in blood-Ca 
on adm inistration  of irrad ia ted  ergosterol (4500 D 
u n its  per kg. bodv-wt.). A dm inistration  of Ca 
gluconate by  stom ach tube  results in a slight rise of 
serum-Ca and  occasionally in serum -P. Simultaneous
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adm inistration of v itam in-D  results in a  more p ro 
nounced increase in  the  Ca, w hilst the  P  level is 
unchanged. Sim ilarly, adm inistration of N a2H P 0 4 
produces a  slightly  g rea ter degree of hyperphosphat- 
æmia a fte r th a n  before adm inistration of irrad iated  
ergosterol, the  serum-Ca decreasing in both  cases. 
Aq. suspensions of C aH P 0 4 norm ally induce a slight 
fall in the  blood-Ca and p ractically  no change in  the 
P. whereas a fte r v itam in-D  adm inistration there  is 
no change in  th e  P , b u t an  increase in  th e  Ca. 
Vitamin-D appears to  function by increasing absorp
tion of Ca and  possibly of P  from  th e  in testinal 
tract. F . 0 . H o w it t .

A v ita m in o s is . XV. B a s a l  m e ta b o l is m  of r a t s  
in  /¿ -a v ita m in o s is  w ith  a n d  w ith o u t a d m in is 
t r a t io n  of th e  h o rm o n e  of th e  a n te r io r  lo b e  of 
the  p i tu i ta r y .  F . V er zâ r , A. v o n  Â r v a y , and
E. v o n  K o kas (Biochem. Z., 1931, 240, 19—27).— 
Changes of the  tex tu re  of th e  h a ir of male ra ts  occur 
when th ey  receive a  d ie t free from  vitam in-D , and  
complete recovery is obtained either when the  v itam in 
is adm inistered or when th e  horm one of th e  anterior 
lobe of th e  p itu ita ry  is injected. The basal m e ta 
bolism of ra ts  on a  vitam in-D -free d iet and  of cas
tra ted  anim als is 18% below norm al and  in  both  
cases is restored to  norm al by  injection of the  p itu ita ry  
hormone. F orm ation  of th e  horm one norm ally occurs 
only when vitam in-D  is presen t in  th e  diet.

P . W. Cl u t t e r b u c k . 
T e m p e ra tu re  c h a ra c te r is t ic s  fo r  th e  p ro d u c 

tio n  of c a rb o n  d io x id e  b y  g e r m in a t in g  se e d s  of 
Lupinus a lb u s  a n d  Z ea M a ys. P . T a n g  (J. Gen. 
Physiol., 1931,15, 87— 95).—The ra tes of production 
of C 02 by  germ inating seeds of L. albus a t  various 
temp, below 20° lie on a sm ooth curve corresponding 
with a tem p, characteristic of 16,100 g.-cal. ; th e  rates 
above 20° lie on another curve and give a tem p, 
characteristic of 24,000 g.-cal. W ith  germ inating 
seeds of Zeei M ays there  is no po in t a t  which dis
continuity occurs, the  tem p, characteristic in th is 
case being 20,750 g.-cal. over th e  range of tem p, 
employed (12-5—25°). W . O. K e r m ac k .

E ffec t of c e r ta in  h y d ro c a rb o n  o ils  on  th e  t r a n s 
p ira tio n  r a te  of so m e  d e c id u o u s  t r e e  f r u i ts .
V. W. K e l l e y  (Illinois Agric. E xp. Sta. Bull., 1930, 
no. 353, 581— 600).—Petroleum  oils, w hether refined 
or not, reduced transp iration  ra tes of all trees 
examined. The effect is confined to  the under sur
face of th e  leaves and  is greater in  old th a n  in  young 
leaves. A. G. P o lla r d .

L ig n in  fo rm a tio n  in  p la n ts  d u r in g  lig n if ic 
a tion . K . S is id o  (Sci. Papers In st. Phys. Chem. 
Res. Tokyo, 1931, 1 6 ,  136— 139).—Bamboo lignin 
is similar to  lignin from  wood. The OMe content 
of bamboo lignin increases w ith age. The pectin 
and hemicelluiose show sim ilar behaviour.

A. A. L e v i .
D is tr ib u tio n  of l ig n in  in  th e  ce ll w a ll  of w o o d .

H- E. D a d s w e l l  (J. Counc. Sci. Ind . Res. A ustralia, 
1931, 4 ,  185— 186).— Sections of ja rrah  wood after 
destruction of th e  cellulose w ith  72% H 2S 0 4 showed 
the lignin from  cell walls to  be arranged in  numerous 
fine radial lines. Chemical com bination of lignin 
and cellulose in the  cell is unlikely. A. G. P o l l a r d .

C h em ica l s tu d y  of c r a n b e r r ie s .  F . W . M o rse  
(M assachusetts Agric. E xp. S ta . Bull., 1930, no. 
265, 102 pp.).— During th e  ripening of cranberries 
on the vines there is an  increase in to ta l sugar content, 
w ithout appreciable change in  th e  to ta l acid present. 
During cold storage there is a  decrease in  sugar by 
respiration and a sm aller decrease in  to ta l acid 
content. A. G. P o l l a r d .

D is tr ib u tio n  of th e  n i tro g e n o u s  a n d  m in e r a l  
c o n s titu e n ts  in  th e  o a t  p la n t  a t  d if fe re n t  s ta g e s  
of g ro w th . T. W. F a g a n  and  J .  E . W a t k in  (Welsh 
J . Agric., 1931, 7, 229—246).— W ith advancing 
grow th th e  dry  m atte r conten t of the  whole oa t 
p lan t rises steadily to  th e  “ under-ripe ” stage and 
subsequently increases more rapidly. There is a 
progressive decrease in to ta l ash, K , CaO, and Cl 
contents, w hilst the  P 0 4'"  content rem ains practically  
unchanged. The N  conten t falls steadily to  a  min. a t  
the  “ milky-ripe ’ ’ stage, rising again to  the  “ under-ripe ’ ’ 
stage, and  finally decreasing som ewhat to  m atu rity . 
In  the  leaf the  % of to ta l ash, P , and  N  decrease 
w ith grow th, w hilst th a t  of Fe increases slightly. 
In  comparison w ith o ther constituents, th e  proportion 
of th e  to ta l CaO of the  p lan t present in  the  leaf is 
high and th a t  of P 0 4 low. In  the  stem  there  is a 
continuous decrease in  th e  P  and N  contents from 
the  first appearance of the  panicle to  th e  ripe stage. 
D ry  m a tte r and  K  rise to  a  m ax. a t  the  “  m ilky ” 
stage and subsequently decline, w hilst the  ash and Fe 
rem ain practically  const, throughout. A high p ro 
portion of the  to ta l Cl of the  p lan t exists in  the  leaf 
a t  all stages of growth. In  the  spikelet th e  %  P  
and N  rem ain  const, throughout, b u t there  is a 
decrease in K , Cl, and  CaO w ith  m atu rity . The 
m igration  of N  and  P  from  the  straw  to  the  spikelet 
is m uch m ore com plete th a n  th a t  of th e  o ther con
stituen ts. The ra tio  N : P  in  th e  spikelet rem ains 
const, th roughout grow th, b u t in  the  straw  the  ra tio  
decreases w ith  m aturity . In  th e  spikelet th e  ratios 
N  : CaO and H 3P 0 4 : CaO increase during the  ripening 
stages, b u t in  th e  straw  these ratios decrease from 
th e  beginning of panicle form ation to  the  “ milky- 
ripe ” stage. A. G. P o l l a r d .

S o m e  c a rb o h y d ra te  a n d  n i t ro g e n  c o n s ti tu e n ts  
of a l te rn a te -b e a r in g  s u g a r  p ru n e s  a s so c ia te d  
w ith  f ru i t -b u d  fo rm a tio n . L. D. D a v i s  (H ilgardia, 
1931, 5 ,  no. 6,119— 154).— In  a  comparison of bearing 
and  disbudded trees th e  form er were characterised 
by a  higher content of reducing substances from about 
mid-season onward and  a lower starch  content. The 
roots of bearing trees had  a low, and  of disbudded 
trees a high, proportion of starch . In  the  aerial 
portions the  starch and  m oisture contents showed 
an  inverse relationship. The proportion of reducing 
substances per flower or fru it increased throughout 
the  season, the  sugar conten t rising very  rapidly  
during the 3 weeks prior to  m atu rity .

A. G. P o lla r d .
In flu en ce  of so il m o is tu r e  o n  p la n t  g ro w th . 

K . T su k u n a g a  (Agric. Exp. S ta. S. M anchuria R ly. 
Co. Bull., 1930,no. 1, 31—44).—Soya bean and  w heat 
grew best a t  80%  H 20-absorbing capacity  of the  
soil, bu t the  seed yield was best a t  70% . The H 20
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requirem ent for the  production of 1 g. of d ry  m atte r 
is 1 kg. for soya beans and  0-7 kg. for w heat.

Ch em ical  A b st r a c t s .
E ffe c t of th e  p n of th e  r e s e r v o i r  o n  th e  a c id -b a s e  

b a la n c e  of p e a t .  I .  A. S m o r o d in c e v  and  A. N. 
A do va  (Bull. Soc. Chim. biol., 1931 ,13 , 943—949).— 
If  sufficient N a2C 03 is added to  a suspension of pea t 
(pu 7-29) to  change th e  p B im m ediately to  10• 91, 
a  fixation of alkali rapidly  occurs which reduces the 
p a to  9-71. P enetra tion  varies w ith  th e  am ount of 
alkali added. A dditions of NaCl, CaCl2, or IIC1 
(0-003A) have scarcely any  effect on th e  acid-base 
balance of peat. P . G. Ma r sh a l l .

E ffe c ts  of S h iv e ’s th r e e - s a l t  n u t r ie n ts  o n  r ic e  
s e e d lin g s . S. Iv. Mit r a  and  L. P h u k a n  (Proc. X V  
In d ian  Sci. Cong., 1928, 167).—Max. roo t develop
m en t was associated w ith  a  culture in  which 0-5 of 
the  to ta l osmotic concentration  was due to  K H 2P 0 4, 
0-2 to  M gS04, and  0-3 to  C a(N 03)2, and min. root 
developm ent w ith 0-3, 0-2, and  0-5, respectively.

Ch em ical  A b st r a c t s .
In je c tio n  e x p e r im e n ts  w i th  s p e c ia l  re fe re n c e  

to  th e  p ro d u c tio n  of a lk a lo id s  e tc . a n d  g e n e ra l  
m e ta b o l is m  in  p la n ts .  S. K r i s h n a  and  H. 
Ch a u d h u r i  (Proc. XV In d ian  Sci. Cong., 1928,224).—  
In jection  of colloidal Fe in to  th e  opium poppy 
dim inished th e  berberine conten t, b u t produced 
berberine when in jected in to  th e  red  poppy.

Ch em ical  A bst r a c t s .
B io c h e m is try  a n d  p h y s io lo g y  of o rg a n ic  p h o s 

p h o ru s  c o m p o u n d s  in  p la n ts  a n d  a n im a ls .  
V . In flu e n c e  of l ig h t  a n d  te m p e r a tu r e  on  th e  
o c c u rre n c e  of w a te r - s o lu b le  p h o s p h a tid e s  in  
p la n ts .  V I. In flu e n c e  of s a l t s ,  a c id s , a n d  a lk a lis  
o n  th e  o c c u rre n c e  of w a te r - s o lu b le  p h o s p h a tid e  
in  p la n ts .  H . M a g ist r is  and  P . S c h a f e r  (Beitr. 
Biol. Pflanz., 1930, 18, 116— 140, 141— 160; Bied. 
Zentr., 1931, [ii], 1A, 367, 368).—I. The ex ten t 
of exosmosis of phosphates is a  d irect m easure of 
the  perm eability  of the  ou ter cell-walls. The la tte r  
is increased by  exposure to  light, either before or 
during dialysis, th e  shorter waves being particu larly  
effective. Changes in  perm eability  so induced are 
due to  chemical changes in  labile mols. ra th e r  th an  
to  a ltered  physical conditions in th e  cell-wall. The 
elim ination of H 20-sol. phosphatides and  of phos
phates and  carbohydrates is increased by rising 
tem p. These changes are reversible.

I I .  The elim ination of phosphatides is increased 
by  th e  presence of the  alkali m etal and  Mg ions, is 
arrested  by  th e  alkaline earths, and reduced by 
m etallic salts. Acids and  alkalis increase perm eability  
in  proportion  to  th e  concentrations used. C 02 and 
H 2S increase exosmosis, the  effect being reversible. 
In  the ir effect on P  osmosis cations are arranged  in 
th e  series, K  (greatest), N a, N H 4, . . .  Sr.

A. G. P o l l a r d .
Im p o r ta n c e  of s u lp h u r  a n d  p h o s p h o ru s  in  

p la n t  n u t r i t io n .  G. B e r t r a n d  and  L. S il b e r s t e in  
(Ann. sci. agric. frang., 1930, 47, 324; Bied. Zentr., 
1931, [ii], 1A , 370).—The ra tio  of S : P  in  num erous 
types of p lan ts  varied betw een 0-3 and  1-7, and was 
g reater in  leaves th a n  in  roots. D uring flowering 
th e  ra tio  ranged from  0-44 to  1-56. In  num erous

soils th e  proportion of S in  an  assim ilable form is 
insufficient for th e  norm al grow th of plants.

A. G. P o lla r d .
A n a to m ic a l  a n d  p h y s io lo g ic a l c h a n g e s  in  

c i t r u s  p ro d u c e d  b y  b o ro n  defic ien cy . A. R. C. 
H aa s  and  L. J .  K lotz (Hilgardia, 1931, 5, no. 8,175— 
197).—B is essential for cell division in the  mcristem- 
atic tissue of th e  growing points of citrus. B- 
deficiency is m arked by a  gradual reduction in the 
size of buds, a disintegration of the cam bium  and 
portions of the  phloem, gum form ation, and an  abnor
m al accum ulation of carbohydrate in the  leaves.

A. G. P o lla rd .
F o rm a tio n  of c h lo ro p h y ll  a n d  y e llo w  p lan t 

p ig m e n ts .  K . S jo b e r g  (Biochem. Z., 1931, 240, 
156— 186).—The form ation of chlorophyll and 
carotenoids by  Vicia faba and  Tropccolum majits was 
investigated under n a tu ra l conditions in Ju ly —Sept. 
The am ounts of these pigm ents vary  only within 
narrow  lim its and  th e  variations can be correlated 
w ith  changes in  daylight. E lectric light in addition 
to  daylight in  F eb ruary  and  March causes an  increase 
in the  chlorophyll content of the  leaves of Phaseolus 
vulgaris. Short-w ave light (Hg lam p) increased the 
chlorophyll content of young p lan ts in  February 
more th an  d id  long-wave light (W lamp). The 
chlorophyll and  carotenoid contents of Rubus idceus 
leaves decrease in au tum n  b u t m ay be brought back 
alm ost to  the  sum m er vals. by  irradiation  with 
electric light. W ith  leaves of Brassica rapa, irradi
a tion  w ith light of feebler in tensity  for a  longer time 
caused quicker and  greater pigm ent form ation than 
irrad iation  for a  shorter tim e and  greater intensity. 
B oth  carotene and xantliophyll, b u t no t chlorophyll, 
are present in  the leaves of p lants grown in the 
dark . P . W . Cl u t t e r b u c k .

E ffe c t of c h lo ra te s  on  th e  c a ta la s e  a c tiv ity  of 
th e  ro o ts  of b in d w e e d . J .  R . N e l l e r  (J. Agric. 
Res., 1931, 43, 183— 189).—Spraying w ith  NaCIO, 
solution reduced the  catalase ac tiv ity  of bindweed 
roots, the  depth  of root affected increasing w ith the 
concentration  of sp ray  used, F o r the eradication of the 
p lant, th e  spray  streng th  m ust be sufficient to  lower 
the catalase ac tiv ity  of the roots to  2 ft. Apparatus 
for determ ining catalase ac tiv ity  is described.

A. G. P o lla rd .
C h e m ic a l in v e s t ig a tio n s  of th e  to b a c c o  p la n t.

I .  T h e  n o n -v o la tile  o rg a n ic  a c id s  of tobacco  
le a v e s . I I .  C h a n g e s  w h ic h  o c c u r  d u r in g  the 
c u r in g  of C o n n e c tic u t s h a d e -g ro w n  tobacco . 
H . B. V ic k e r y  and  G. W . P u c h e r  (Connecticut 
Agric. E xp. S ta . Bulls., 1931, nos. 323—324, 155— 
202, 207— 240).—I. The org. acids of tobacco leaves 
are precip ita ted  by  Ba(OH)2 in presence of EtOH, 
and  subsequently esterified and  fractionated. Malic 
acid predom inates and  there is a considerable pro
portion  of citric and  small quantities of fumaric, 
succinic, oxalic, and  other acids. Citric is the principal 
acid of the  seed, and  malic and  fum aric acids occur 
in  sm all am ounts. The H 2C20 4 content decreases 
b u t does no t entirely  disappear w ith  the  development 
of th e  p lan t. Malic acid reaches its  m ax. concentration 
in  the  young plant and  the  proportion does no t change 
appreciably in  the  m atu re  leaf. Citric acid decreases
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in m aturing green leaf b u t increases again during 
curing.

II . D uring the  curing of tobacco the  loss in org. 
solids falls m ainly on the  protein  and  the  originally 
insol. carbohydrate of the  leaf. Considerable am ounts 
of these constituents are probably  transform ed in to  a 
sol. condition and  on subsequent decomp, yield 
C02, H 20 , N H 3, and other volatile substances. About 
22% of the  nicotine evaporates from the  tissues 
and more th a n  80%  of the  sol. carbohydrates of the 
fresh leaf disappear as such. The crude fibre of the 
leaves rem ains unchanged. Much of the  leaf protein 
is hydrolysed to  N H 2-acids, which are subsequently 
involved in  the  production of amides and N H 3. 
There is a loss of 14% of the  to ta l N, of which only 
a small proportion is represented by nicotine evapor
ation. Amides less sol. th an  asparagine (e.g., those 
of glutam ic or hydroxyaspartic acids) probably 
exist in curing tobacco. The n itra te-N  is not affected 
by curing. A. G. P o l l a r d .

R e s is ta n c e  to  p o iso n s  of E lodca  le av es  of 
d iffe re n t a g e s . W. A. C o l l in s  (Protoplasm a, 1931, 
12, 549—553).—The injurious effects of solutions of 
E tO H , HjCoO.i, BaCl,, M gS04, and  A gN 03 of sim ilar 
concentrations, acting for sim ilar times, were greater 
on old leaves th an  on young. A. G . P o l l a r d .

E d ib le  c e llu lo se . I .  R eco v e ry  of c ru d e  f ib re  
f ro m  r a w  a n d  co o k ed  p o ta to  ce llu lo se . S. W o o d 
r u f f  and E. F . M i l l e r  (J. Amer. D ictet. Assoc., 
1929, 5, no. 1, 23—27).—Crude fibre was recovered 
in fieces of ra ts  in  greater am ounts when uncooked 
than  when cooked po ta to  was fed.

C h e m ic a l  A b s t r a c t s . 
O c c u rre n c e  of d u lc ito l in  a  r e d  seaw eed . P. 

H a a s  and  T . G. H i l l  (Nature, 1931, 128, 37S).— 
Dulcitol has been isolated from Boslryschia scorpioides.

L. S. T h e o b a l d . 
C h an g e  in  c o m p o s itio n  of so y a -b e a n s  a n d  

io d ine  v a lu e s  of th e  o il d u r in g  p e r io d s  of m a tu r i ty .  
K . T s u k u n a g a  and  T . N is h in o  (Agric. Exp. S ta.
S. M anchuria R ailw ay Co., Res. Bull., 1931, no. 2,
21— 48).—The N-free ex tract, crude fibre, and  ash 
contents decrease, w hilst the  crude p ro tein  and E t20  
ex trac t increase, as m a tu rity  is approached. The 
I  val. of th e  oil is m ax. a t  53—54 days after blooming. 
Oil from soya-beans grown in arid  regions or kep t 
long in storage had  low I  vals.

C h e m ic a l  A b s t r a c t s . 
R e la tio n  b e tw e e n  c o m p o s itio n  of M a n c h u r ia n  

so y a -b ean s  a n d  c o lo u rs  of se e d -c o a t a n d  h ilu m . 
K . T s u k u n a g a , H . O h a r a , and  T. N is h in o  (Agric. 
Exp. S ta. S. M anchuria Railw ay Co., Res. Bull., 
1931, no 2, 1—20).—The relation of the  colours to 
the crude protein, N-free ex tract, crude fibre, and 
ash contents is recorded. Ch e m ic a l  A b s t r a c t s .

T ea-seed  o il. A. H e i d u s c h k a  and C. Shu- 
Sh e n g  (Arch. Pharm ., 1931, 269, 456—468).—H ydro
lysis of the  oil obtained either by  expressing or 
extracting the  air-dried seeds (containing H ,0  5-49%, 
saponin 2-73%, and oil 46-89%) gives 95-86% of its 
wt, of fa tty  acids. The sa tu ra ted  acids (5-69% of 
oil) are m ainly palm itic and stearic, whilst the un
saturated acids (88-79% of oil) consist of oleic (96— 
98%) and linoleic (2— 4% ). Fractional crystallisation

of the oil from light petroleum  or E t ,0  a t —20° to  
—25° affords palm itostearo-olein, m. "p. 30-5°; the  
liquid glycerides present are m ainly triolein. The 
uasaponifiable m atte r (0-72% of oil) contains 19-7% 
of phytosterol. Numerous colour reactions of th e  oil 
are given. H . B u r t o n .

U n sa p o n if ia b le  lip  in s  of le t tu c e . I I .  F r a c 
t io n a tio n . I I I .  A n tio x id a n t . H . S . O l c o t t  and 
H. A. M a t t il l  (J. Biol. Chem., 1931, 93, 59—64, 
65—70).—II. The unsaponifiable fraction of the 
E tO H  ex trac t of dried lettuce leaves was fractionated  
by the use of org. solvents. Alcohols of high mol. 
w t. (COMe2-insol. fraction), resins and  a  substance 
of m. p. 240—247° (potrol-sol. fraction), carotene 
and a m ixture of sterols (MeOH-insol. fraction), 
vitam in-D  and an  an tiox idant concentrate (92% 
MeOH-sol. fraction) were isolated. Thus the a n ti
oxidant and vitam in-D  are two distinct entities.

I I I .  F ractional d istillation of the  an tiox idant 
concentrate yields a  fraction, b. p. 165— 185°/0-1— 
0-2 mm., which contains the  greatest am ount of 
activ ity . From  th is separate active crystals, m. p. 
143° (corr.), of probable form ula C13H 140 5 and 
yielding an Ac derivative, m . p. 72°, possessing no 
activity . F . O. I I o w it t .

N o n -n itro g e n o u s  c o n s t i tu e n ts  of c o rn -s ilk .
Iv. T s u k u n a g a  (Agric. Exp. S ta. S. M anchuria 
Railw ay Co., Res. Bull., 1931, no. 2, 59—68).—D ry 
corn-silk contained 52-09% of N-free ex trac t (E t20  
ex trac t 2-20, to ta l N  3-24, non-protcin-N  0-66, c ru je  
fibre 20-26, ash 0-41%). The carbohydrato is chiefly 
dextrose, xylan, and  galactan. Tho E t20  ex trac t 
contains phytosterol. C h e m ic a l  A b s t r a c t s .

C o n s titu e n ts  of th e  d r ie d  r in d  of th e  f r u i t  of 
G arcin ia  G a m b o g ia . K . I. K u r i y a n  and  K . C. 
P a n d y a  (J. Ind ian  Chem. Soc., 1931, 8, 469— 470).—  
Tho aq. ex trac t of tho dried rind (“ K adum puli ” ) 
contains ta rta ric  acid (10— 13-6% of rind), H 3P 0 4 
(1-52%), reducing sugars (as dextrose) (7-4%), c itra te , 
Fe, Ca, Mg, Na, and  K . H . B u r t o n .

B io c h e m is try  of S a lix . IV . C o n s titu tio n  of 
s a lip u rp o s id e . C. C h a r a u x  and  J . R a b a t é  (Bull. 
Soc. Chim. biol., 1931, 13, 814—820).—Hydrolysis of 
salipurposide yields dextrose and salipurpol, which 
when trea ted  w ith B a(O H ), or dil. K O H  gives 
pldoroglucinol and p-coumaric acid. Salipurposide 
lias a m arked glycosurie action. C. C. N. V a s s .

C o m p a r iso n  of p ro te in s  f ro m  re p re s e n ta t iv e s  
of th e  fa m ily  M alvaccce. A. N. B e l o z e r s k i  (Bull. 
Univ. Asie Centr., 1929, no. IS, 1— 4).—An album in 
and  two globulins were obtained from the seeds of 
Hibiscus cannabinus, H. esculentus, Abutilón avicennce, 
and  Altlicea nudijlora. A nalytical results for histidine-, 
arginine-, tyrosine-, lvsine-N, to ta l N, and  S are 
recorded. ' C h e m ic a l  A b s t r a c t s .

P o ta s s iu m  a tr a c ty la te .  H . W u n s c h e n d o r f f  
and P. B r a n d e l  (Bull. Soc. Chim. biol., 1931, 13, 
758—763, 764— 770).—The aq. ex trac t of the ground 
root of Atractylis gummifera, L., is neutralised, w ith 
CaC03, kept a t  60° for 20 min., filtered, and left 
for 24" hr., when inulin is precipitated. The inulin is 
dissolved in H 20  a t 0° and mixed w ith  the  super
n a tan t fluid. The solution is trea ted  w ith CO, and
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filtered. The filtrate is evaporated under reduced 
pressure to  a  brown solid which is ex tracted  w ith 
85%  E tO H . The alcoholic ex tract, on evaporation 
under reduced pressure, yields a syrup which is freed 
from  fa ts  and  colouring m a tte r and crystallises on 
keeping under E t ,0 .  K  atrac ty la te, C25H 50OlsS2K 2, 
m. p . 172°, [x]D —64-39°, sol. in  ho t E tO H  and  f i„ 0  
giving an acid solution, is a non-reducing glucoside 
which on acid hydrolysis yields 1 mol. of dextrose, 2 
mois, of KHSOj, 1 mol. of valeric acid, and a resin, 
C19H 31Oc. C. C . X. V a s s .

Ipomcein, a globulin from sweet potatoes, 
Ip o m œ a  b a ta ta s . Secondary protein derived 
from ipomcein by enzymic action. D. B. J o n e s  
and  C. E . F . G e r s d o r f f  (J. Biol. Chem., 1931, 93, 
119— 126).—Sweet potatoes were ex tracted  by 5%  
aq. XaCl and the ex trac t was trea ted  w ith  AcOH, 
w elding a p p t. which was dissolved in X aO H  and 
salted ou t by (NH4)2S 0 4. Tho crude globulin was 
purified b y  re-precipitation and heat-coagulation a t  
82°. Storage of sweet po tatoes a t  room tem p, or 
th e  action  of proteolytic enzymes on ipomcein results 
in  form ation of a secondary protein  which was isolated 
by rem oval of the  ipomcein by  acidification and  heating 
th e  filtra te  to  6S°. The percentage of X H ,-acids 
and  th e  X -distribution of the  protein and  its  fission 
product are given and  comparecí w ith  those of tuberin .

F . 0 . H o w i t t .
Change of barley protein in storage and ger

mination. E. T a k a h a s h i  and K . S h ir a h a m a  (J. 
Fac. Agric. Hokkaido Im p. Univ., 1931, 30, I I , 119— 
161).—Storage for 1 year increased the  70%  E tO H - 
sol. and  decreased the  -insol. and  H ,0-so l. X  ; storage 
for 2—3 years increased the 0-2% NaOH-sol. and  
decreased th e  -insol. and  H ,0-so l. X. Germ ination 
for 72 hr. increased the  H 20-sol. and  -insol. ancl 
decreased the  NaOH- and EtOH-sol. N ; th a t  for 
120 hr. increased th e  XaOH-sol. and decreased the 
-insol. and H ,0-sol. N. Xo change in  10% XaCl-sol. 
protein  was observed. I t  appears th a t the EtOH-sol. 
and  XaOH-sol. and -insol. proteins are synthesised 
from  the H 20-sol. and XaCl-sol. proteins. Bynin is 
an  EtOH-sol., denatured  hordein.

C h e m ic a l  A b s t r a c t s .
Characteristic chemical reactions of C annabis  

in d ica . L. H é b e r t  (Bull.' Biol. Pharm ., 1931, 2,
1S9— 190).—Froehde’s reaction, which consists of 
th e  production of a  red  coloration when an am yl 
alcohol ex trac t of C. indica is trea ted  w ith  a drop 
of 0-01% X aW o04 in H 2S 0 4, w hilst n o t sp., is given 
w ith  all the preps, of the  drug, whereas B eam ’s 
reaction, in which the  residue of a petroleum  ex trac t 
is trea ted  w ith 5%  E tO H  solution of K O H  to give 
a violet coloration, is no t sp., and  is given only by 
fresh props, of the  drug. Tcherski’s reaction is 
unsuitable. C. C. X. V a s s .

Enzymes of G ib b erc lla  S a u b in e tii. G. S p i t z e r  
and M. M. Diehm (J. Agric. Res., 1931, 43, 223— 
229).—The presence of glucosidase, invertase, 
catalase, lipase, trypsin, and erepsin is indicated.

A. G. P o l l a r d .
H y d r o c y a n i c  a c i d  i n  s o r g h u m .  K .  T s u k u n a g a  

(Agric. E xp. S ta . S. M anchuria R ailw ay Co., Res. 
Bull., 1931, no. 2, 49—5S).—Leaves of Andropogon

----------------------

sorglmm, B ro th ., contain 0-035S—0-1066 (dry) % 
HCN. V ariations associated w ith  differences in 
seed colour an d  consistency are recorded. Kafir 
and  Sudan grass contain m uch less HCX.

C h e m ic a l  A b s t r a c t s .
Concentration of potassium  isotopes in plants. 

Iv. H e l l e r  and  C. L . W a g n e r  [with K . L a n g e r ] (Z. 
anorg. Chem., 1931, 200, 105— 112).—Xo concen
tra tion  of K 41 could be detected  in  th e  crude potash 
from  sugar-beet vinasse or leaves. 0 .  J .  W a l k e r .

Sap analysis. I. Carbohydrates. M. S r e e n i - 
v a s a y a  and  H . X. S a s t r y  (Proc. X V  Ind ian  Sci. 
Cong., 1G2S, 163— 164).—The dextrins and  the  greater 
p a r t of the  proteins are rem oved by add itio r of 10 vols. 
of 95%  E tO H  containing a littio N H 3. The alcoholic 
filtrate is concentrated, t..nnins e tc  "e elim inated 
w ith dialyscd Fe, and  the  clear filtrau  . used for the 
determ ination of sugar. A lternatively, the  sap can be 
absorbed on fat-freo filter-paper and  ext- .cted  w ith 
alcoholic N H 3. C h e m ic a l  A r >t r a c t s .

Biochemical determination of starch in plants.
C. B o u r d o u il  (Bull. Soc. Chim. biol., 1931,13, 809— 
813).—A fter extraction w ith  E tO H , tV finely pow
dered residue is hydrolysed by  pow derf' ¡pancreas at 
40° for 4 days and the  q u an tity  of reducing sugars 
determ ined. The error does no t exceed 2% .

C. C. X. V a s s .
Water hemlock, C icuta v iro sa . I. Determin

ation of cicutoxin. J . Z. S c h n e i d e r  ;Chem. Obzor, 
1931, 6, 90—94).—Svagr’s spectroscopic method is 
invalid. Ch e m ic a l  A b s t r a c t s .

Determination of calcium by alkalimetric 
titration. II. Precipitation of calcium. C. H. 
F is k h  and  M. A. L o g a n  (J. Biol. Chem., 1931, 93,
211—226).—Tho separation of Ca m  presence of 
large am ounts of P 0 4" ',  S 0 4" , and  Mg“ is effected by 
precip itation by 1%  H 2C20 4 a t  p e  5 when the  con
cen tration  of Ca is 0-001^-0-003% and the  solution 
is 0-5xY in N H 4C1 or N H 4N 0 3, which increase the 
solubility of MgC20 4. Tho ppt. is washed, dissolved 
in  H N 0 3, reconverted in to  CaC20  and  ignited, the 
residue being dissolved in excoss of 0-02A-HC1 and 
titra te d  w ith 0-02A-XaOH: The application  of the 
m ethod to  various types of urine is described.

F . O. H o w it t .
Application of the uranyl zinc acetate method 

for determination of sodium  in biological 
m aterial. A. M. B u t l e r  an d  E . T u t h i l l  (J. Biol. 
Chem., 1931. 93, 171— ISO).—Tho m ethod of Barber 
and K olthoff (A., 1928, 859; 1930, 52) is modified 
and  adapted  for analysis of tissue, urine, and  fieces. 
W ith  urine (6 c.c.) P 0 4" ' is rem oved by powdered 
Ca(OH)2 and  proteins by solid HgCl2, X a then  being 
precip itated  by the U  Zn acetate  reagent, tho ppt. 
washed w ith E tO H , dried, and  weighed. Fceces 
and tissue are ashed and ex tracted  w ith HC1 whilst 
serum  is digested w ith  H 2S 0 4- H N 0 3 and H 20 2 to  
rem ove org. m atte r. F . O. H o w i t t .

F.-p. determination of sm all quantities of 
solutions with a thermocouple. T. M in o s im a  
(Pfliiger’s Archiv, 1931, 226, 794—798; Chem. 
Zentr., 1931, i, 2789).—The m ethod, employing
0-5— 1 c.c. of biological fluids (e.g., to a d ’s blood), is 
subject to  an  error of 2% . A. A. E l d r i d g e .


