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G eneral, Physical, and
N ew  b a n d s  in  th e  se c o n d a ry  s p e c tru m  of 

hydrogen . D. S. J o g  (Phil. Mag., 1931, [vii], 41, 
761—7S6; cf. Richardson, A., 1930, 387).—The 
known electronic levels of hydrogen are sum m ar
ised, and  are in terpreted  on H u n d ’s theory  of axial 
quantisation ; the  m ethod is applied to  the  calculation 
of the electronic term s of the  hydrogen molecule.

N . M. B l ig h .
F in e  s t r u c tu r e  in  h y d ro g e n  b a n d  lin e s . 0 .  W . 

R ic h a r d s o n  and W . E. W i l l i a m s  (Nature, 1931, 
127, 481).—An exam ination of the spectrum  of 
hydrogen in  a  large Hilger quartz spectrograph 
crossed by a reflexion echelon establishes the  corre
lation between the spectrum  of molecular hydrogen 
and atomic helium. L. S. T h e o b a l d .

G aseo u s d is c h a rg e s . I. C h a ra c te r is tic s  of 
the d is c h a rg e s  in  h y d ro g e n  a n d  n itro g e n  a t  
reduced  p re s s u re s  w ith  a n  in c a n d e sc e n t ca th o d e .
II. In flu en ce  of th e  th e r m a l  t r e a tm e n t  of th e  
e lec trode  on  th e  g lo w  d isc h a rg e . I I I .  In flu en ce  
of g a s - lo a d in g  of th e  c a th o d e  on  th e  ig n itio n  
po ten tia l of th e  g lo w  d isc h a rg e  in  h y d ro g e n .
E. B a d a r e u  (Bull. Fac. S tiinte Cernauti, 1929, 3, 
221—236, 304—306, 1—8; Chem. Zentr., 1930, ii, 
1043). L. S. T h e o b a l d .

Cold e m is s io n  f ro m  u n c o n d itio n e d  su rfa c e s .
W. H. B e n n e t t  (Physical Rev.,' 1931, [ii], 37, 582— 
590).—Emission from unconditioned m etals in high 
electric fields and the effect on the em itting surfaces 
of discharges through hydrogen were investigated. 
Loose fine particles have a greater influence on the  
quantity' of emission th an  nature and conditioning of 
cathode. N. M. B l ig h .

C lean-up p h e n o m e n o n  in  h y d ro g e n . E .  H i e d e - 
mann (Ann. Physik, 1931, 8 , [v], 456—474).—The 
clean-up phenom enon in  hydrogen follows a  norm al 
(in essentials similar to  th a t  described by  Johnson) 
or an abnorm al (observed by' Mierdel) course depend
ing on the  trea tm en t to  which the discharge tube has 
Lcen previously' subjected. The norm al clean-up is 
characterised by adsorption of hydrogen, whilst the 
abnormal appeal's to  be the result of condensation of 
a mixture of silicon hydrides. W. G o o d .

Visible s p e c tru m  of h e liu m . J . S. T o w n s e n d  
and F. L. J o n e s  (Phil. Mag., 1931, [vii], 11, 679— 
685; cf. A., 1930, 973).—The relation between the 
% h | em itted by a  discharge in  a gas and the energy' 
o£ the electrons causing ionisation by collision w ith 
the gas molecules was investigated by observations
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on the  change in  in tensity  of the light due to  changes 
of pressure in helium over the range 20— 2 mm., and 
electron energies 3— 4 volts. B ohr’s model of the 
helium atom , requiring a  m inim um  of 20 volts for 
radiation emission, is no t supported.

N. M. B l ig h .
H y p erfin e  s t ru c tu re  of L i+. I I . P . G ü t - 

t i n g e r  and W. P a u l i  (Z. Physik, 1931, 67, 743— 
765).—Theoretical (cf. A., 1930, 1487). Hyperfine 
separations in the L i1- lines, 3Fo.i,2'“ 3‘8ij are com par
able w ith fine structure separations.

A. B. D. C a s s i e .
V acu u m  s p a r k  s p e c tra  to  40 Á. : s p e c tra  of 

B e  I I I ,  B e IV , B  IV , B  v , a n d  C v . B. E d lé x  
(Nature, 1931, 127, 405— 406).—The hydrogen- and 
helium-like spectra previously traced to  Be rv (A., 
1930, 263) have been completed with B rv- B v, and 
C v, and the lim it of optical spectra has been brought 
down to  40-28 Á. W ave-lengths of the  series 1W — 
n~P and 12,S'—32P , and 11S —n1P  are tabulated . The 
calculated quantum  defect from the series of Be in  
is n —n * = —0-013±0-001. L. S. T h e o b a l d .

In te n s ity  m e a s u re m e n ts  in  th e  a tm o s p h e r ic  
o x y g en  b a n d  a t  7600 Á. W . H. J .  C h i l d s  and 
R . M e c k e  (Z. Physik, 1931, 6 8 , 344—361).—The 
intensity  of absorption due to  the A-group of oxy-gen 
near 7600 A. was determ ined by Frerichs’ m ethod 
(ibid., 1925, 31, 305), using a dispersion of 2-6 Á. per 
mm., and columns of air 14, 33, and 62 m etres long. 
Deviations from L am bert’s law  were investigated 
and a I lowed for, and the statistical weights of the  
rotational levels were determined.

A. B. D. C a s s i e .
S ta r t in g  p o te n tia ls  of th e  c o ro n a  d is c h a rg e  in  

neo n . F . M. P e n n i n g  (Phil. Mag., 1931, [vii], 11, 
961—980),—Contrary to  the results of Huxley' (cf. 
A., 1928, 567), the starting  potential of a positive 
discharge in  pure neon was found to  be higher than  
th a t  of a negative discharge. The former could, 
however, be decreased below the la tte r by the addition 
of traces of argon. N. M. B l ig h .

P h o to m e try  of th e  n eo n  la m p . M. J . D r u y v e s - 
t e y n  and N. W a r m o l t z  (Z. Physik:, 1931, 68 , 378—  
394).—Light em itted norm ally to  the  cathode of a 
neon lam p was investigated visually by  means of a  
ro ta ting  sector photom eter. F ifteen international 
candles are em itted  per am p, passing through the  
lam p; th is intensity' is proportional to  the  current 
and independent of cathode fall and gas pressure. 
A study  of the influence of helium and argon suggests
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th a t excitation is due to  slow electrons of 25 volts 
energy. A. B. D. Ca s s ie .

N ew  re so n a n c e  se r ie s  of s u lp h u r  v a p o u r . I I I . 
J .  G e n a r d  (Bull. Acad. roy. Belg., 1931, [v], 17, 
184— 190).—The ex ten t of the excitation region of 
the resonance spectrum  of S2 was investigated. Con
ditions used were other than  those giving the optimum 
fluorescence; excitation was by means of magnesium 
spark. The lower lim it of the excitation spectrum 
is between 2890 and 2850 A. A. J . M ee.

R o ta tio n a l a n a ly s is  of th e  S 2 b a n d s . S. M.
N a h dć  and A. Ch r ist y  (Physical Rev., 1931, [ii], 3 7 , 
490—506; cf. Rosen, A., 1927, 608).—The emission 
spectrum  of S2 was obtained by means of a  Geissler 
tube, and the bands 9— 1 (X 2857-36), 7— 0 (X 2860-13),
8—1 (X 2887-84), 9— 1 (X 2917-38), and  7— 1 (X 2920-28) 
were investigated. Each band consists of three R  
and three P  branches; the structure  is similar to  
th a t  of the Schum ann-R unge bands of oxygen. 
W ave num bers and intervals for the lines of each 
band are tabulated , and the rotational analysis is 
obtained. N. M. B lig h .

S p a rk  s p e c tra  of ch lo rin e . K  M urak aw a  
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1931, 
15, 105— 109; cf. this vol., 276).—The spectrum  of 
Cl i i i  was excited by increasing the spark gap and 
current in a Geissler tube w ith tungsten electrodes, 
one containing a little  sodium chloride. Intensities, 
wave-lengths, and term  combinations are tabulated  
for 29 newly-classified lines. The classification of 
Cl i i  lines is extended. N. M. B l ig h .

B a n d  s p e c tr a  of s c a n d iu m , y t t r iu m , a n d  
la n th a n u m  m o n o x id e s . W. F . M e g g e r s  and 
J . A. W h e e l e r  (Bur. S tand. J .  Res., 1931, 6, 239— 
275).—The band spectrum  of scandium oxide con
tains 139 band heads, all degraded towards the red. 
They are divided into five systems, the  0-0  tra n 
sitions having heads a t 4857-79 and 4858-09, 6017-07, 
6036-17, 6064-31, 6079-30 A. Y ttrium  oxide gives 
120 band heads degraded tow ards the red, the  five
0-0  transitions being 4817-38 and 4818-20, 5939-08, 
5972-04, 6096-78, 6132-06 A, Lanthanum  monoxide 
gives 300 band heads, divided into nine systems, 
seven of which include all bands shaded towards the 
red, and the o ther tw o of groups of weaker bands 
shaded away from the red. C. W. G ib b y .

In te n s i ty  m e a s u re m e n ts  in  th e  s p e c tru m  of 
m a n g a n e se . R . S. S ew a r d  (Physical Rev., 1931, 
[ii], 37, 344—361; cf. McLennan, A., 1926, 766; 
Duffendack, A., 1929, 966).—R elative intensity  
m easurem ents were made, and full da ta  tabulated  
for 150 lines of 23 m ultiplets of Mn i, and 3 of Mn i i .

N. M. B lig h .
F lu o re sc e n c e  of z in c  v a p o u r . W. K a p u ś c iń sk i  

(Bull. Acad. Polonaise, 1930, A, 453— 459).—The 
fluorescence spectrum  of zinc vapour extends from 
2130 to  4900 A., and consists of lines and bands. 
The trip lets originate in levels not directly excited 
from the ground level. A. B. D. C a ssie .

O p tic a l e x c ita tio n  fu n c tio n s  of c a d m iu m  a n d  
z in c  lin e s . K . L arch ć  (Physikal. Z., 1931, 3 2 , 
180— 181).—A lecture. W. G o o d .

C ritic a l p o te n tia ls  of th e  s p a r k  s p e c tru m  of 
c a d m iu m . D. Co lso n  (Proc. Iow a Acad. Sci., 1929, 
36, 307).—Excitation  by electron im pact (8-8—200 
volts) was employed. Chem ical  A bstra cts .

S eco n d  s p e c tru m  of x en o n . C. J .  H u m p h r e y s , 
T. L. d e  B r u in , and W. F . M eg g ers (Bur. Stand. J . 
Res., 1931, 6. 287—293).—A partia l list of identified 
term s and their combinations is given.

C. W. Gib b y .
P ro b a b il i t ie s  of re c o m b in a tio n  in to  th e  12S 

s ta te  of cæ s iu m . C. B o e c k n e r  (Bur. Stand. J .  Res., 
1931, 6, 277—285).—The in tensity  d istribution in 
the Y2S  series of cæsium has been m easured between 
3184 and 2750 A. From  this and the velocity dis
tribution  of the  discharge electrons the  relative prob
ability  of recom bination of free electrons into the 
l 2tS sta te  is shown to fall nearly as the inverse 
fourth power of the velocity for energies greater 
th an  0-15 volt. C. W. G ibby.

M e a su re m e n ts  in  th e  a rc  s p e c tru m  of rh en iu m .
W. M e id in g e r  (Z. Physik, 1931, 68, 331—343).— 
A num ber of lines between 2600 and  3500 A. and 
between 4040 and 5300 A. were m easured w ith ail 
accuracy of ¿ 0 -1  A. in the  arc spectrum  of rhenium.

A. B. D. Ca s s ie .
A b so rp tio n  s p e c tru m  of d isso lv e d  m ercu ry .

H . R e ic h a r d t  and  K . F . B o n h o e f f e r  (Z. Physik, 
1931, 67, 780—789).—A  furnace containing a quartz 
absorption vessel which could contain liquids a t  200 
atm . and 250° is described. A double m ercury 2537 
A. line, displaced towards the red, appeared a t  120s 
when the  m ercury was dissolved in  water, a t  50° 
when in m ethyl alcohol, and a t  15° when in  hexane. 
Doubling is a S tark  effect due to  the  electric field 
w ithin the solution. The doublet separation dimin
ishes with rise of tem perature or decreasing density 
of the solvent. An absorption edge a t  2200 A. is 
ascribed to  ionisation of dissolved m ercury atoms.

A. B. D. Ca s s ie .
F lu o rescen ce  of m e rc u ry  v a p o u r  u n d e r  a tom ic  

a n d  m o le c u la r  a b so rp tio n . H . N ie w o d n ic z a ń sk i 
(Nature, 1931, 127, 406).—The view th a t the fluor
escence of m ercury vapour is due m ainly to  atomic 
absorption is supported by the  au th o r’s work on the 
influence of a m agnetic field on fluorescence (A., 
1929, 979; cf. Rayleigh, this vol., 137).

L. S. T h e o b a l d .
S p a rk  s p e c tra  of m e rc u ry . B. R ic a r d  (Compt. 

rend., 1931, 192, 618—620).—W ith the electrodeless 
discharge new lines have been m easured belonging 
to  the  H g II, H g m , and  Hg itv spectra from 4000 to 
2700 A. C. A . SlLBERRAD.

F in e  s t r u c tu r e  in  th e  m e r c u r y  s in g le t  te rm s . 
S. T o la n sk y  (Proc. Roy. Soc., 1931, A, 130, 55S— 
578).—By the  use of a  low-pressure high-frequency 
electrodeless discharge in  pure m ercury vapour, which 
increases the relative and intrinsic intensities of the 
singlet and inter-com bination lines involving upper 
singlet levels, numerous structure  have been ex
amined. An explanation, based on the conception of 
nuclear spin, is suggested for the origin of the  fine 
structures. This accounts for m ost of the  difficulties 
and explains the apparent m ultiplicity of the 7lS0 
level. L. L. B ir c u m sh a w .
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Resonance line of mercury on addition of rare 
gases. P. K u n z e  (Ann. Physik, 1931, 8, [v], 
500—520).—The effect of helium, neon, and argon 
on the emission and absorption of the  resonance line 
of mercury (2537) has been experim entally investig
ated. A quan tita tive  discussion of the results is 
given. W. Go o d .

Hyperfine structure of tbe mercury resonance 
line 2537 A. I. S. Mro zo w sk i (Bull. Acad. 
Polonaise, 1930, A, 464—503).—The Zeeman effect 
in absorption was studied for the  m ercury 2537 A. 
line w ith fields up to  8 kilogauss. Anomalies ob
served by McNair (A., 1928, 807) between 1 and 
3-5 kilogauss in  emission appear in  absorption. 
This hyperfine structure  and Zeeman effect cannot 
be explained by ordinary hypotheses.

A. B. D. Ca s s ie .
Hyperfine structure of certain mercury lines.

B. V e n k a t e s a c h a r  and L. S ib a iy a  (Mysore Univ. 
J., 1930, 4, 145— 148).—Analyses of the m ercury 
lines 6716, 6123, 6072, and of 4916 A. are given.

C. W. Gib b y .
Intensity of mercury lines excited by positive 

ions. D. F r is o h e  (Proc. Iowa Acad. Sei., 1929, 36, 
307—308).—The results were com pared w ith those 
of investigation of the electron spectrum.

Chem ical  A bstr a c t s .
Life of the excited state and the fine structure 

of the mercury arc spectrum. S. Mro zo w sk i (Z. 
Physik, 1931, 68, 278—283).—I t  is shown th a t  the 
times of life of different levels which take p a r t in  
the production of a m ultiplet are nearly equal to 
each other so far as transitions to  other levels belong
ing to  the same term  system are concerned.

A . J . Me e .
Thallium-inert gas bands. H. K r e fft  and 

R. R om pe  (Naturwiss., 1931, 1 9 , 269).—M ixtures of 
thallium vapour w ith inert gases give absorption 
bands in the neighbourhood of the  strongest thallium  
lines (5350 and 3776 A.). Probably these arise from 
a thallium -inert gas molecule. The separation of 
the band heads varies w ith the inert gas.

W. R . A n g u s .
Influence of ion density on the arc spectrum of 

thallium. H. K r e f f t  (Naturwiss., 1931, 19 , 269— 
270).—Spectrograms are given showing the influence 
of different current strengths on the absorption 
spectrum obtained from a  discharge in m ixtures of 
thallium with inert gases. The observed phenomena 
are discussed. W . R . A n g u s .

Determination of energy of dissociation from  
predissociation spectra. L. A. T u r n e r  (Z. 
Physik, 1931, 68, 178— 183).—An explanation of the 
existence of two types of predissociation spectrum  is 
given. In  the one the disappearance of fine structure 
18 sharp, in  the o ther gradual. A. J . Me e .

R eduction  of in te n s i ty  of s p e c tra l  l in e s  in  
strong  e le c tr ic  fie ld s. C. L anczos (Z. Physik, 
1931, 68, 204—232).—The reduction of the  in tensity  
°1 the emission lines of the hydrogen atom  is dis
cussed quantita tively  on the basis of wave mechanics, 
and ascribed to  “ pre-ionisation.” The electric field 
sets the atom  in a sta te  of spontaneous ionisation, so 
that radioactive disintegration can take place. In

the higher excited states th is disintegration takes 
place in a tim e which is less th an  the  life of the  
excited atom , and as radiation transition  cannot 
take place the emission line disappears.

A. J .  Me e .
Zeeman effect of forced radiation transitions 

produced by inner electric fields. G. P. I t t m a n n  
and H . C. B r in k m a n  (Naturwiss., 1931, 1 9 , 292).—• 
The occurrence of a forbidden line in  absorption or 
emission spectra m ay be due to  two causes, which 
can be distinguished by a study  of the  Zeeman effect. 
The Zeeman effect for transitions which are forced 
by electric fields by no means agrees w ith th a t 
produced for perm itted  transitions. A. J .  Me e .

After-glow and its life in discharge tubes.
D . B. D e o d h a r  (Nature, 1931, 1 2 7 , 485).—A strong 
after-glow persisting for 45 min. has been observed 
in silica tubes filled with gases a t  low pressures and 
excited for 2 min. by induction coils giving an  outpu t 
of 400 volts. The ra te  of decay is extrem ely slow. 
The flash phenomenon recorded by Braddick (this 
vol., 1) is seen in these after-glows. L. S. T h e o b a l d .

Sensitivity of photographic plates in tbe 
region between ultra-soft X-rays and tbe ultra
violet. M. S o d e r m a n  (Z. Physik, 1931, 6 7 , 790— 
793).—Schum ann plates are best suited to  photo
graphing spectra between 50 and 500 A.

A. B. D. Ca s s ie .
Sources of illumination for ultra-violet m icro

scopy. B. K . J o h n so n  (Proc. Physical Soc., 1931, 
4 3 , 127— 137).—Q uantitative m easurem ents have 
been made of the relative intrinsic brightness of 
spectrum  lines given by  various sources of radiation. 
Spark discharge between cadmium electrodes is the 
m ost suitable source of radiation for quartz rnono- 
chrom at microscope objectives com puted for a  wave
length in  the  neighbourhood of 0-275 p. A special 
transform er and condenser is described.

W . E. D o w n e y .
Influence of the crystal-orientation of the 

cathode on that of an electrodeposited layer. 
W . A. W ood (Proc. Physical Soc., 1931, 4 3 , 138— 
141).—A'-Ray exam ination shows th a t  the orientation 
of a  copper deposit for small currents is the  same as 
th a t  of the cathode. Nickel a t  low current densities 
assumes a d istinct orientation. As the curren t is 
increased there is a  region of no orientation, bu t a t  
still higher currents the orientation is the  same as 
th a t  of the cathode surface. W. E . D o w n e y .

Intensity of X-rays reflected from platinum, 
silver, and glass. H . W. E d w a r d s  (Physical Rev., 
1931, [ii], 3 7 , 339—343).—The in tensity  of a mono
chrom atic beam of X -rays of wave-length 0-69 A., 
obtained by reflexion from ealcite, was m easured on 
reflexion from platinum , silver, and glass mirrors for 
angles of incidence varying from 0-75 to  1-25 times 
the critical angle. N . M. B l ig h .

Frequencies of characteristic X-radiation for 
the elements 1 1  Na to 1 7  Cl, calculated more 
accurately than at present with hypotheses 
extending the classical theory. S. B jo rck  (Z. 
Physik, 1931, 68, 133— 144).—Theoretical.

A. B. D. Ca s s ie .
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M a ss  a b s o rp tio n  coeffic ien t of th e  I i  sh e ll 
a c c o rd in g  to  th e  D ira c  r e la t iv is t ic  th e o ry  of th e  
e lec tro n . L. C. R o ess (Physical Rev., 1931, [ii], 
37, 532—555).—M athem atical. W ith  a model atom  
containing tw o non-interacting electrons and a fixed 
nucleus the  mass absorption coefficient is calculated 
w ith the  help of the Dirac relativistic equation. 
Results for lead, tin , zinc, and aluminium are tab u l
ated  and graphed for comparison w ith experim ental 
da ta , and w ith values calculated on a non-rclativistic 
basis (cf. Stobbe, th is vol., 138). N . M. B l ig h .

D is tr ib u tio n  of e le c tr ic ity  in  th e  l i th iu m  a to m .
B. A rakatzu  and  P. S ch er reh  (Helv. ph ys. A cta ,
1930, 3, 428— 135 ; Chem. Zentr., 1931, i,“ 13—14). 
—The scattering of X -rays by  lithium  has been 
examined by the  powder ruothod, and the electronic 
d istribution  is discussed. A. A. E l d r id g e .

T h e  io n is a tio n  fo rm u la  a n d  th e  n ew  s ta t is t ic s .
W . A n d e r so n  (Phil. Mag., 1931, [vii], 11, 685— 686). 
—Rem arks on a paper by Chandrasekhar (A., 1930, 
833). N . M. B l ig h .

Io n is a tio n  of a rg o n , neo n , a n d  h e liu m  by  
v a r io u s  a lk a li  io n s . R . M. S u t t o n  and  J . C. 
M ouzo n  (Physical Rev., 1931, [ii], 37, 379—382; 
cf. A., 1930, 656).—Cæsium, rubidium , potassium, 
and  sodium positive ions from K unsm an catalyst 
sources and lithium  ions from spodumene were used 
to  produce ionisation in helium, neon, and  argon. 
M aximum ionisation was produced in  each gas by 
the alkali ion nearest to  it in  atom ic num ber (cf. 
Beeck, A., 1930, 1494). N. M. B l ig h .

T h e o ry  of th e  p h o to -e le c tr ic  effect in  m e ta ls .
I . T amm  and  S. S chubln (Z. Phvsik, 1931, 68, 97— 
113).—Theoretical. Photo-emission is related  to  the 
potential barrier a t  the m etal surface (surface effect) 
and to the  energy of binding of conduction electrons 
(volume effect). The influence of surface layers is
discussed. A. B. D. Ca s s ie .

P h o to -e le c tr ic  effect a n d  re flex io n  of e le c tro n s  
a t  h y d ro g e n ise d  p o ta s s iu m  su rfa c e s . W. K lu g e  
and E. Rupp (Physikal. Z., 1931, 32, 163—172).— 
A n experim ental arrangem ent is described w ith 
which parallel investigations of the structure  and 
photo-electric emission of potassium  surfaces were 
carried out. The results support the view th a t the 
selective photo-electric effect exhibited by the 
potassium  surface after a glow discharge in  hydrogen 
a t  low pressure is due to  interspersion of potassium  
in potassium  hydride. The investigations of surface 
structure  by electron reflexion lead to  the values 
7-3 volts for the mean inner potential of potassium  
and  5-4 A. ¿0-1 for the lattice constant of potassium 
hydride (cubic lattice). W . Go o d .

Q u a n tu m  d y n a m ic s  of th e  e le c tro n . E. S c h r ô -  
d i n g e r  (Sitzungsber. Prouss. Akad. Wiss., Berlin,
1931, 12 pp .).—M athem atical.

D ire c tio n s  of e m is s io n  of p h o to -e le c tro n s .
P . A u g e r  and (Ml l e .) T. Me y e r  (Compt. rend., 
1931, 192, 672—673).

E la s t ic  s c a t te r in g  of s lo w  e le c tro n s  in  a rg o n .
E . C. B ul la r d  and H . S. W . Ma s se y  (Proc. Roy. 
Soe., 1931, A, 130, 579—590; cf. R am sauer and

K ollath, A., 1930, 269, 1495).—W ith the  object of 
obtaining fu rther insight into the Ram sauer effect, 
experim ents have been carried ou t in which the 
angular d istribution of slow electrons (velocities from 
4 to  40 volts) scattered elastically in  argon have been 
measured over th e  angular range 15—125°. S catter
ing curves are obtained showing pronounced maxima 
and  minima. L . L. B iro um sh aw .

D iffra c tio n  of e le c tro n s  in  m e rc u ry  v a p o u r.
F . L. A rn o t  (Proc. Roy. Soc., 1931, A, 130, 655— 
667; cf. preceding abstract).—By m eans of the 
apparatus previously described (A., 1930, 6), the 
angular distributions of electrons of 15 different 
velocities (8-6—800 volts) scattered in  m ercury vapour 
have been measured over an  angular range of IS— 
126°. L. L. B iro u m sh a w .

S c a tte r in g  of h ig h -v e lo c ity  e le c tro n s  in  h y d ro 
g e n  a s  a  te s t  of th e  in te ra c tio n  e n e rg y  of tw o  
e le c tro n s . H . C. W olfe (Physical Rev., 1931, 
[ii], 37, 591—601).—M athem atical. N . M. B l ig h .

A b so rp tio n  coeffic ien t fo r  s lo w  e le c tro n s  in  
th a l l iu m  v a p o u r . R . B. B r o d e  (Physical Rev., 
1931, [ii], 37, 570—573; cf. A., 1930, 657).—The 
absorption coefficient was obtained by sending a 
beam of electrons through thallium  vapour and  
measuring the decrease in  in tensity  of the beam as a 
function of the vapour pressure; p lo tted  against the 
velocity of the  electrons there is a minimum a t  1-4 
and a m axim um  a t  4-5 volts. IST. M. B l ig h .

L ib e ra tio n  of e le c tro n s  b y  c o llis io n  w ith  
p o s itiv e  io n s a t  lo w  g a s  p re s s u re s .  I I . S ilv e r , 
a lu m in iu m , p o ta s s iu m , so d iu m , a n d  m e rc u ry  in  
h y d ro g e n , n itro g e n , m e rc u ry  v a p o u r , a n d  r a r e  
g a se s . A. Gü n t h e r -Sc h u l ze  and F . K el le r  (Z. 
Physik, 1931, 68, 162— 173).—The yield of electrons 
due to  collision in  hydrogen and nitrogen increases 
w ith the  am ount of gas, b u t in the rare gases is inde
pendent of th is factor. I t  increases w ith  the energy 
of collision, b u t above 1000 volts the increase is 
small. In  general the  num ber of electrons set free 
is greater the smaller is the mass of the  ion colliding.

A. J . Me e .
P y ro m e try  a n d  th e  ra d ia t io n  p ro p e r t ie s  of 

h e a te d  m e ta ls .  R . H a se  (Proc. Physical Soc., 1931, 
43, 212—216).—I t  is experim entally shown th a t the 
m axim um  of the energy em itted b y  a radiating  m etal 
is proportional to  the square root of the specific 
resistance a t  zero and  to  the six th  power of the 
absolute tem perature, instead of to  the  fifth power 
as in the case of a  black body. The results are in 
good agreem ent w ith theoretical predictions, based 
on Maxwell’s theory. W. E. D o w n e y .

D ire c t m e a s u re m e n t  of m o le c u la r  v e lo c ities .
I. F . Zar tm a n  (Physical Rev., 1931, [ii], 37, 383— 
391; cf. E ldridge, A., 1928, 108; Lam m ert, A., 
1929, 970).—A m ethod is described in which mole
cules condense on a glass p late fastened to  a rapidly 
revolving cylinder. A stream  of bism uth molecules 
having velocities of 168—673 m. per sec. was spread 
over a  band 3 cm. w ide; th e  vapour was found to con
sist of 40%  Bi and 60%  Bi2 a t  851°. N . M. B l ig ii.

P o s itiv e  io n  e m is s io n  f ro m  th in  p la t in u m  
f ilm s  on  g la s s . R . A. N el so n  (Rev. Sei. Instr.,
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1931, [ii], 2, 173—179; cf. th is vol., 26).—A n apjjar- 
atus for the production of N a + or K + ions from an 
equipotential surface of controlled thermionic activ ity  
is described. The positive ion curren t from 
platinised glass was greater th a n  th a t  from  u n 
platinised glass a t  the  same tem perature. A new 
effect, the  existence of a  m axim um  and m inimum in 
the positive therm ionic current-electrolysis potential 
curves, was more pronounced w ith the  equipotential 
em itter. N. M. B l i g h .

In te rc h a n g e  of tra n s la t io n a l ,  ro ta t io n a l , a n d  
v ib ra tio n a l e n e rg y  in  m o le c u la r  co llis io n s . C. 
Z e n e r  (Physical Rev., 1931, [ii], 37, 556— 569).— 
M athematical. The change in  in ternal energy of 
molecules on collisions is investigated. The in te r
change of vibrational and translational energy for a 
collision in  line of an  atom  and  diatom ic molecule, 
and the interchange of rotational and  translational 
energy for the collision in  a plane of an atom  and a 
rigid sym m etrical molecule are examined.

N . M . B l i g h .
A t. w t. of oxygen . R e la tiv e  a m o u n ts  of th e  

th re e  iso to p e s . R .  M e c ic e  and W . H . J . C h i l d s  
(Z. Physik, 1931, 68, 362—377).—The intensities of 
absorption of the A 0 160 1G band due to  a few m etres 
of air and  of the  A 'O 10O18 band due to  the e a rth ’s 
atmosphere were compared, and  the isotope ratio  
0 16: 0 17: 0 1S was found to  be G30±20 : 0-2 :1 . The 
at. w t. of oxygen is accordingly 16-0035±00003, 
and the  m ass spectrographic w t. of an  elem ent is
1-00022 times its  chemical a t. wt.

A. B. D . C a s s i e .
A t. w t. of iod ine . A n a ly s is  of io d in e  p en to x id e .

G. P .  B a x t e r  and  A. Q. B u t l e r  (J. Amer. Chem. 
Soc., 1931, 53, 968—977).—Therm al decomposition 
of iodine pentoxide produced by  dehydration of iodic 
acid affords the iodine : oxygen ratio  3-17262, com 
pared w ith 3-17330 deduced from  accepted a t. wt. 
The discrepancy is a ttr ib u ted  to  abnorm al composition 
of the pentoxide. J .  G. A. G r i f f i t h s .

C hlo rine  iso to p e  of n u c le a r  m a s s  39. G. 
H e t t n e r  and  J .  B ö h m e  (N aturwiss., 1931, 19, 252). 
—An exam ination of the  ro tation-v ib ra tion  lines of 
hydrogen cliloride in the  vicinity of 1-7 g has dem on
strated the existence of a  chlorine isotope w ith the 
nuclear mass 39 (cf. Becker, A., 1930, 393).

R .  C u t h i l l .
C onnexion  b e tw e e n  re la tiv e  p ro p o r t io n s  of 

iso topes a n d  c o re  m o m e n ts  of c e r ta in  e le m e n ts .
H. S c h ü l e r  and J .  E . K e y s t o n  (Z. Physik, 1931, 
68, 174— 177).—A quan tita tive  relation between the 
relative proportions of the isotopes of certain  elements 
«an be found if the  isotopes arc considered as even 
and odd. This classification is related to  the nuclear 
Moment for a  given atom , and in  consequence the 
relative proportions of isotopes are also related  to 
this quan tity . A. J .  M e e ,

R ad io ac tiv e  d e c o m p o s itio n  a p p e a ra n c e s  in  
fluorite. L. G o e b e l  (Z. K rist., 1931, 76, 457—4 5 S ; 
«f- Leitmeier, A., 1926, 367).—The coloration of 
fluorite is duo to  radioactive action liberating fluorine 
which escapes/leaving free calcium in  colloidal form. 
When the particles of calcium are smallest, a  green

colour resu lts; blue, violet, or colourless m aterial 
arises from progressively larger particles. Changes in 
size of the particles, and consequently in colour, can 
be effected by heat, pressure, or radiation, and  the 
changes cap be followed by the  ultramicroscope. 
This change m ay, however, be due to  the liberated 
calcium atom s forming a  definite lattice, a  view 
supported by  the  detection in  an  X -ray photograph 
of fa in t indications of a line corresponding w ith the 
calcium lattice. C. A. S i l b e r r a d .

A b so rp tio n  cf (3-rays b y  m a t te r .  G . F o u r n i e r  
and M. G u il l o t  (Compt. rend., 1931, 192, 555— 
557).—B y a slight modification of the  m ethod prev
iously described (cf. A., 1926, 8S0) the  following mass 
absorption coefficients (¡i/p) for [3-rays from radium - 
D -\-li have been determ ined : boron 16-4; phos
phorus, white (solid or liquid) 20-9, red 20-2; vanad
ium  19-7; arsenic 20-9; bromine 23-0; sodium 16-8.

C. A. S i l b e r r a d .
N u m b e r  a n d  in te rn a l  a b s o rp tio n  of y -ra y s  

f ro m  rad iu m -7 ). E . S t a h e l  (Z. Physik, 1931, 
68, 1— 11; cf. this vol.,,2Sl).—The num ber of (3-rays 
em itted  b j' in ternal conversion of the- 263 X  units 
y-radiation from disintegration of 100 radium -D  
nuclei was determ ined by means of a  Geiger counter. 
Assuming an  in ternal conversion coefficient corre
sponding w ith 97 % absorption, th is gives an  emission 
of ono y-quantum  by each disintegrating nucleus.

A. B. D . Ca s s i e .
In i t ia l  c h a rg e  of th e  re c o il a to m s  p ro d u c e d  

d u r in g  th e  d is in te g ra t io n  of ra d o n . W . M u n d , 
P . C a p r o n , and  J .  J o d o g n e  (Bull. Soc. chirn. Belg., 
1931, 40, 35—74).—The initial charge on the recoil 
atom s of radon is positive and  approxim ates to  2e, 
corresponding w ith the loss of two electrons. The 
charge originates in  the  prim ary  disintegration, and 
is no t a result of subsequent collisions w ith other 
particles. H . F . G i l l b e .

E le c tro n ic  e n e rg y  lev e ls  of th e  e l e m e n t s : 
s iz e s  a n d  e le c tro n ic  s ta te s  of a to m s  in  m e ta ll ic  
c ry s ta ls .  W . H u m e - R o t h e r y  (Phil. Mag., 1931, 
[vii], 11, 649—678; cf. A., 1930, 1233).—Theoretical. 
If  Z  is the atom ic num ber the interatom ic distances 
in  the  crystals vary  as 1/Z, l /Z 2, l /Z 3, and l /Z 5 for 
elements a t  the beginning of the  first, second, th ird , 
and fourth  periods, respectively, w hilst the  electronic 
energy levels vary  linearly as Zfi, Z i , Z 6, and  Z 10 
for th e  N 1 electrons of the outerm ost group of electrons 
of the  atom ic core or ion. This correspondence is 
exam ined in detail and p lo tted  for the groups con
cerned, and is applied to  a  discussion of the  in ter
atom ic distances in the crystals of the  transitional 
elements of the  long periods, and a  m ethod is sug
gested for determ ining the electronic sta tes of the 
atom s in  the  solid crystals. I t  is concluded th a t the 
transition  process begins in  the solid crystals a t  
group V I, and in the  free atom s a t  group I I I .  For 
th e  valency electrons i t  is shown th a t  in groups 0, 
Ia , and I I a  a  linear relation exists between nrV  and 
Z 23 for the members of any one group, where V is 
the  ionisation potential and n the  electron quantum  
num ber. In  group 0 the interatom ic distances agree 
w ith the  law of the sub-groups d /n —{l/aZ )x, prev
iously deduced. N . M. B l i g h .
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Statistics of nuclei. P. E h r e n f e s t  and J . R.
"OpSe n h e im e r  (Physical Rev., 1931, [ii], 3 7 , 333— 

338)%pMatheniatical. N. M. B ltgh.
Statistics of complex system s according to 

the new quantum mechanics. J . W i g h e r  (Math. 
Naturwiss. Anz. Ungar. Akad. Wiss., 1929, 46, 576— 
582: Chem. Zentr., 1930, ii, 3502—3503).

Arrangement of protons and electrons in the 
atomic nucleus. W . M. L atim er  (J . Amer. Chem. 
Soc., 1931, 5 3 , 981—990).—Theoretical. From  a 
consideration of the relative abundance of elements 
and of the num ber of protons and electrons in  atomic 
species the a t. wts. of which are approxim ately 
integral m ultiples of 4, an arrangem ent of electrons 
and protons in a geometrical space lattice in the  
atom ic nuclei consistent with the num bers of “ ex tra  ” 
electrons in the heavier elements is suggested. 
Each a-particle is situated  a t  the corner of a te tra 
hedron, and com bination of such tetrahedra leads 
to  a face-centred cubic lattice of a-particles. Since 
an a-particle is represented as a  te trahedral arrange
m ent of 4 protons abou t an electron pair, the  insertion 
of an  electron pair a t  each poin t about which four 
spin vectors converge, as in the a-particle, leads to  a 
diam ond-type lattice of electron pairs.

J .  G. A. Gr if f it h s .
Band spectrum of tin oxide. I. Analysis of 

the vibration system s of the bluish-violet bands. 
P. C. Ma h a n t i (Z. Physik, 1931, 68, 114—125).— 
The wave-lengths of the  heads of bands due to  tin  
oxide between 3200 and 4600 A. were determ ined by 
a concave grating, 6—18 A. per mm. Most of the 
bands were fitted to three systems. The hea t of 
dissociation for the ground sta te  is 3-66J;0-l volts.

A. B . I) . Ca s s ie .
Simple relations between molecular spectra 

and structure. H . D e s l a n d r e s  (Compt. rend., 
1931, 192, 521-4525; cf. this vol., 2S3).—Further 
examples of relations between the frequencies of 
certain  lines or bands, the  “ fundam ental frequency ” 
(1062-5), and atom ic num ber are given in  conformity 
w ith the form ula previously deduced.

C .  A .  S lL B E R R A D .
Absorption spectra of aqueous solutions of 

the coloured ions Cu, Cr, and Co. 51. K a h a n o - 
wicz and P. Orecc h io ni (Z. Physik, 1931, 68, 126— 
132).—The extinction coefficients for infinitely dilute 
electrolytic solutions containing nickel, copper, chrom 
ium, and cobalt were determ ined throughout the 
visible spectrum . The photom etric curves show 
three phases of absorption which can be ascribed to 
molecules, free ions, and complex ions, respectively.

A. B . D . Ca s s ie .
Absorption of light and constitution. II. 

Heteropolar organic compounds. A, B u r a w o y  
(Ber., 1931, 64, [B], 462— 492; cf. this vol., 144).— 
The absorption of light by onium salts depends on 
conjugated systems. These, like those of homopolar 
compounds (loc. cit.), have polar construction and 
their absorption of light increases with their length 
and degree of polarity. Positively-charged atom s 
function as negative term inal atom s of the con
jugated systems in  cations. In  harm ony, the batho- 
chromic action increases in  the sequence X R 2< 0 - R <

S-R, hence no t w ith the positive, b u t ivith the negative 
character. In  homopolar compounds and in  cations, 
and in  contrast to the  positively-charged groups, 
fu rther uncharged groups have increased batho- 
chromic action in the sequence 0 -R < S -R < N R 2 when 
they  are in conjunction w ith the conjugated system 
causing absorption, th a t is, when they  are terminal 
members of the  chromophore group and consequently 
increase the polarity. If  they  are no t terminal 
members of the  chromophoro group, their hypso- 
chromic effect is strong in case of direct substitution 
b u t weak in union to  arom atic substituents. The 
complete spectrum  of a  compound is regarded as 
th e  resu ltan t of the absorption bands of different 
chromophoric groups and  isolated bands as a  conse
quence of particularly favoured chromophors. These 
different chromophors are no t formed in  the  same 
molecule, bu t in different “ electron-isomeric ” mole
cules. Small persistence is not a  specific property 
of R  bands, bu t is to  be a ttrib u ted  to  th e  presence 
of only a  very small am ount of radical-like molecules 
in a  compound.

Addition of acid causes p rin c ip a l^  a change in 
the degree of polarity  of the conjugated system  in so 
far as i t  alters only the ncgativo term inal group.

The groups C!NH2, C!OH, C!SH arise from the groups 
C:NH, CIO, C.'S. Positively-charged atom s have a 
more strongly bathochromic action and  are therefore 
more negative th an  the corresponding uncharged 
atom s. In  the  conjugated system  of a  cation, the 
m ost positive atom  invariably gives the  electron to 
the anion, and is therefore the  negative terminal 
atom . A ddition of an  acid molecule to  an R  chromo- 
phor annihilates the  corresponding bands; conse
quently  R  bands do no t occur in  the spectra of 
cations.

The absorption of light of aci-salts or the ir anions 
is a ttrib u ted  to  conjugated systems and subsidiarily 
to  R  chromophors. In  this connexion, negatively- 
charged atom s behave as positive groups (atoms); 
in particular, the  negatively-charged oxygen atom 
comports itself as the nitrogen of an  amino-group. 
I t  is bathochrom ic only when i t  is the term inal atom 
of a chromophor. In  anions in branchings of a con
jugated  system,- the  positive groups O-R, S-R, NIL 
have a hypsochromic effect.

A chromophor is an atom  or a  group which is 
necessary for the  occurrence of an  absorption band, 
independently of possible substituents which merely 
cause displacement of the bands. The absorption 
of light by organic compounds is a ttribu tab le  (1) to 
unsaturated  individual atom s characteristic for the 
free radicals (R chromophors) and (2) to  conjugated 
systems, therefore groups of atom s (K  chromophors).

I t  is proposed to  replace the conception of “ auxo- 
chromic groups ” by “ auxochromic atom s.” The 
la tte r  are the term inal atom s of the chromophoric 
groups. The atom s 0 , S, N  of the groups O-R, S-R, 
N R 2 and all negatively-charged atom s in  anions are 
positive auxochromic atom s; the atom s N , O, S of 
the groups CIN, CIO, CIS, NiN, NIOj together w ith all 
positively-charged atom s in cations, are negatively 
auxochromic atom s, whereas the uncharged carbon 
atom  is am photeric. H . W r e n .
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A b so rp tio n  of sy n th e tic  sp in e ls  c o lo u red  b y  
m a n g a n e se  a n d  c h ro m iu m . K . S c h l o s s m a c h e r  
(Z. K rist., 1930, 75, 399—409; Chern. Zentr., 1931, 
i, 438).

C o lo u rs  of in o rg a n ic  s a l ts .  M. N. S a h a  and 
S. C. D e b  (Nature, 1931, 1 2 7 , 485; cf. A., 1930, 
272).—Absorption spectra of chromic and ferrous 
chlorides obtained in  a vacuum  furnace a t 1000— 
1400° show bands a t  4100 and  4350 Â., respectively. 
These bands are ascribed to  Cr+~~ and I 'V  and 
are due to  m agnetic transitions in the  d3 and d6 
shells. Continuous absorption from 3000 to 2200 A., 
the lim it of the  apparatus used, is also observed and 
is ascribed to  the CT ion. L. S. T h e o b a l d .

O p tic a l co n n ex io n  b e tw een  th e  p h o s p h o r
escence of a lk a li  h a lid e s  a n d  so lu tio n s  of co m p le x  
h a lid es  of le a d  a n d  th a ll iu m . H. F r o m h e r z  (Z. 
Physik, 1931, 68, 233—243).—An extension to  the  
heavy m etals of earlier work on the complex halides 
of copper and silver (cf. A., 1929, 626).

A. J .  M e e .
C o lo u rin g  a n d  lu m in e sc e n c e  b y  B e c q u e re l 

ra d ia tio n . I I I .  K . P r z i b r a m  (Z. Physik, 1931, 
68, 403—422 ; cf. A., 1924, ii, 85; 1927, 393).— 
Work on the  colouring of rock salt is summarised. 
Colouring is due to  two large classes of centres : 
neutralised cations, and neutral atom s in  irregular 
surroundings. M any different centres are d istin 
guished, and como under one of these two classes. 
Pressure favours disturbance of the crystal lattice, 
and so increases the  ra te  of colouring of a crystal. 
Radioluminescence and the action of Becquerel 
radiation were studied ; m any natu ral minerals owe 
their colour to  Becquerel radiation.

A . B .  D . C a s s i e .
E x a c t so lu tio n  of th e  H a r r ie s -H e r tz  co llis io n  

p ro b lem , a n d  i t s  a p p lic a tio n  to  e x p e r im e n ta l  
a rra n g e m e n t in  R a m a n  effec t e x p e r im e n ts .
H. B a r t e l s  and C. H . N o r d s t r o m  (Z. Physik, 1931, 
68, 42—63).—Theoretical. The num ber of collisions 
suffered by an electron in traversing a  given th ick
ness of gas is redeterm ined by B artels’ m ethod (A., 
1930, 1336) instead of the original diffusion method. 
The earlier m ethod fails a t  low densities of scattering 
material, when the num ber of collisions depends on 
the direction of incidence of the  electrons. The 
results are applied to  scattering of light by turbid  
media, and i t  is concluded th a t  tu rb id  media give no 
greater in tensity  of R am an radiation than  do clear 
media. A. B. D. Ca s s i e .

T ra n s itio n  p ro b a b il i ty  in  th e  R a m a n  effect. 
L. S. Or n s t e i n  and J .  R e k v e l d  (Z. Physik, 1931, 
68, 257—259).—A form ula is developed for the 
relation between the intensities of Stokes and anti- 
Stokes lines. There is some ground for a general 
formula for the probability of a transition.

A. J .  M e e .
R am an  s p e c tru m  of h y d ro g e n  p e ro x id e . S.

Venka tesw ar an  (Nature, 1 9 3 1 ,1 2 7 ,4 0 6 ) .—A  R am an 
frequency of 875 accompanied by a weak component 
at 903 cm r1 has been observed in  the R am an spectrum  
of an aqueous solution of Merck’s perhydrol. O ther 
diffuse bands have been obtained.

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

M odified  s c a t te r in g  b y  h y d ro g e n  h a lid e s .
E . 0 . S a l a n t  and  A. S a n d o w  (Physical Rev., 1931, 
[ii], 37, 373—378; cf. Wood, A., 1930, 978).— 
R am an lines of gaseous hydrogen chloride, bromide, 
and iodide, and liquid hydrogen chloride and bromide 
were measured. The shifts of the  first two gases 
agree w ith the infra-red bands; th a t  of hydrogen 
iodide does no t agree, and is considered the more 
accurate determ ination of the (0,1) H I  vibrational 
transition. Intensities of scattering are in the reverse 
order of those of absorption, in agreem ent w ith the 
H ill-K em ble theory of scattering by diatom ic gas 
molecules (cf. A., 1929, 865). The lines scattered by 
the liquids differ in appearance from, and show 
smaller shifts than , those of the gases; the differences 
in  the shifts are too large to be a ttribu ted  to  a  L oren tz- 
Lorenz force, and are evidence of quantum -m echanical 
molecular interactions (cf. B reit and Salant, A., 1930, 
1496). N. M. B l i g h .

R a m a n  effect in  w a te r  a n d  in  so m e  so lu tio n s .
R . B r t t n e t t i and Z. Ol l a n s  (A tti R . Accad. Lincei,
1930, [vi], 12, 522—529).—The effect was studied 
w ith water, w ith solutions of nitric acid, of nitrates 
of sodium, ammonium, potassium, barium , alum in
ium, lanthanum , cerium, and thorium , of hydro
chloric acid, and  cerium chloride. The effect of the  
n itra te  ion is to  cause depolymerisation of the water, 
which, however, does no t become homogeneous.

E. G. T r y h o r n .
R a m a n  effect a n d  p ro b le m s  of c o n s titu tio n . 

II . C y an o -co m p o u n d s. A. D a d i e u  (Ber., 1931, 
64, [B], 358—361; cf. A., 1930, 1162).—Measure
m ents of the R am an spectra of the  following com
pounds are reco rd ed : acetonitrile, o-toluonitrile,
hydrogen and potassium  cyanide, m ethyl- and ethyl- 
carbylamine, phenyl- and  a-naphthyl-carbim ide, ethyl 
thiocyanate, ethyl-, fsobutyl-, phenyl-, and p-tolyl- 
thiocarbim ide. The presence of a treble linking is 
established in the thiocarbim ides, to  which the con
stitu tion  R\NT<̂ !? is therefore ascribed, thus indicating
a structural difference from the carbimides, R-NICIO. 
The d a ta  for the carbylamines do not accord w ith either 
of the classical structures, bu t are in terpreted  by the 
formula R -N = C ; an  analogous constitution appears 
appropriate to  carbon monoxide, fulminic acid, and all 
other compounds containing “ bivalent ” carbon. In  
hydrocyanic acid the iso-form is calculated to  be 
present to  the ex ten t of about 0-5%. H . W r e n .

R a m a n  s p e c tr a  of so m e  o rg a n ic  h a lid e s .
C. E. C l e e t o n  and R. T. D u f f o r d  (Physical Rev.,
1931, [ii], 37, 362—372).—R am an spectra obtained 
by  helium excitation (cf. Wood, A., 1929, 741) were 
photographed, and  results tabu lated  and discussed 
for 19 simple organic halides no t previously reported, 
including magnesium m ethyl bromide and iodide and 
ethylidene chloride and iodide. I t  is shown th a t  in 
m any cases the observed frequencies can be expressed 
in  term s of four assumed fundam entals (five in the 
cyclic compounds), two of which are no t observed. 
The application of available theory is discussed.

N . M. B l i g h .
R a m a n  lin e s  of c i/c /op ropane a n d  v a len cy  p ro 

p e r t ie s  of so m e  o rg a n ic  co m p o u n d s . R . C. Y a t e s
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(Physical R ev., 1931, [ii], 37, 616—618; cf. A., 
1930,. 1349).—M athematical. Three fundam ental
wave-numbers for cyclopropane are  calculated from 
the  equations of m otion of a system  of three particles 
vibrating  in  a  plane. The character of a single 
linking acting adjacent to  a  double linking in  acet- 
aldehyde and to  a triple linking in  acetonitrile is 
studied. N . M. B l i g h .

Mass spectra of glasses, salts, and metals and 
construction of a circular mass-spectrograph..
H . M itraw kxn '  (Ann. Physik, 1931, 8, [v], 353— 432; 
cf. this vol., 407).—The m ethod of investigating mass 
spectra is described. A strong emission of sodium, 
potassium , magnesium, calcium, a  considerable emis
sion of silicon and oxygen, and  an  irregular weak 
emission of heavy7 m etals from Lindem ann, Jena, 
Thüringen, lead, uranium , and silver glass, alundum  
cem ent, and  combustion glass have been investigated 
mass-spectrographically7 in the tem perature range 
900— 1600° Abs. The mechanism of the  emission 
appears to  be due both to  electrolysis and to  ionisation 
by im pact. Mass spectrograms of alum inium  phos
phate, K unsm an’s m ixture, tungsten, platinum , and 
copper were also studied. W . G o o d .

Transparency of glasses to ultra-violet rays. 
P. G i l a r d , P. S w in g s , and A. H a u t o t  (Bull. Acad, 
roy. Belg., 1931, [v], 17, 235—248).—The effect of 
differing concentrations of constituents of glasses on 
their ultra-violet transm ission is examined. T rans
parency increases w ith silica content, b u t there is an  
optim um  concentration, depending on the other 
substances present. The concentration of lime has 
little  effect on the  transparency. Increase in barium  
oxide or alum ina is favourable; increase in potassium  
is more favourable th an  a corresponding increase in 
sodium concentration. The addition of boron trioxide 
extends the transparency. A. J .  M ee.

Electrolytic valve action. I. Tantalum oxide 
layer. A. G ü n t h e r -S c h u l z e  and  H. B e t z  (Z. 
Physik, 1931, 68, 145— 161).—E xperim ent shows 
th a t the layer responsible for valve action in  the  case 
of tan ta lum  consists of a com pact non-porous layer 
of T a20 5. The active layer has the  same dielectric 
constant when in  the electrolyte as when in the  dry7 
s ta te , and this value is known. This fact m ay be 
utilised to  determ ine the thickness of the layer, and 
it  is found th a t this am ounts to  82 mg when the  
layer is produced by a  voltage of 100.

A. J .  M e e .
Electric conductivity of liquid hydrocarbons 

in thin layers. L. B r ü n in g iia u s  (J. Phys. Radium . 
1931, [vii], 2, 69—85).-—A more detailed account of 
work already noted (this vol., 285).

Mechanism of the “ electr ic” discharge in 
solid insulators. I. II. A. v o n  H i p f e l  (Z. 
Physik, 1931, 67, 707—724; 68, 309—324).—The 
pa th s  of electrons in  crystals during electrical dis
charges were studied. Results suggest th a t the  
potential variations giving mechanical strength  to  
a  crystal also determ ine its  electrical resistance.

A. B .  D . C a s s i e .
Reciprocal relations in irreversible processes.

I. L. O n s a g k r  (Physical Rev., 1931, [ii], 37, 405—

426).—M athematical. Thermoelectric phenomena, 
transference phenom ena in  electrolytes, and heat 
conduction in  an  anisotropic medium  are considered 
as examples of coupled irreversible processes, and a 
general class of reciprocal relations is deduced by a 
new theoretical trea tm en t from the  principle of 
microscopic reversibility. N. M. B l ig h .

E.M .F. of dielectrics. K. L a r k -H o r o v it z  
(Nature, 1931, 127, 440).—Previous work by7 the 
au thor is discussed. L. S. T h e o b a l d .

Dielectric constant and electric moment of 
some amines. P. N. G h o s h  and T. P. C h a t t e r j e e  
(Physical Rev., 1931, [ii], 37, 427— 429).—Using a 
heterodyne null-beat m ethod (cf. M ahanti, A., 1930, 
841) the  dipole m om ent x lO 18 for m ethyl-, dimethyl-, 
trim ethyl-, ethyl-, diethyl-, and  triethyl-am ines gave 
th e  values 0-99, 0-90, 0-82, 0-99, 0-90, and 0-82 e.s.u., 
respectively. Values of the dielectric constan t are 
also given, and, except in  th e  case of methylamine, 
increase w ith the b. p. of the  compound. The polar 
groups N H ,, N H , and N  in the  respective amines are 
mainly7 responsible for the developm ent of the  dipole 
moment of the  molecule. N. M. B l ig h .

Dielectric constant of water as determined 
by a resonance method. E .  P. L in t o n  and  0. 
M a a s s  (J. Amer. Chem. Soc., 1931, 53, 957— 964).— 
Sources of error in  the  m ethod of Cuthbertson and 
Maass (A., 1930, 523) have been investigated. With 
liquids of high dielectric constant, results are best 
obtained w ith a  liigh-power oscillating circuit per
m itting  the determ ination of the resonance point 
by means of the harmonic instead of the fundamental. 
Provided the  conductivity of the medium is less than 
a certain value (4 x  10~° ohm-1 in  the case of water), 
the  resonance point is independent of the  conductivity. 
The dielectric constants a t  25° are : e ther 4-255, 
ethylene dichloride 10-38, w ater 79-2, and  hydrogen 
peroxide a t  0° 93-5 (cf. loc. cit.).

J . G. A . Greffiths.
Dependence of the molecular polarisation of 

gaseous aß-dichloroethane on temperature. R- 
S ä n g e r  (Helv. phys. A cta, 1930, 3, 461—463; Chem. 
Zentr., 1931, i, 229).—A lecture (cf. this vol., 147).

A. A. E l d r i d g e .
Variations with temperature and frequency of 

dielectric loss in a viscous mineral insulating oil.
H . H . R a c e  (Physical Rev., 1931, [ii], 37, 430— 
446).—From  measurem ents of dielectric loss using 
an  open quartz insulated cell over a  wide range of 
frequency and  tem perature, Debye’s theory  of polar 
molecules has been extended to  give simple expres
sions for conditions of m axim um  loss per cycle.

N. M. B l i g h .
Theory of dielectrics. J . II . J .  P o o l e  (Phil- 

Mag., 1931, [vii], 11, 995—996).
Mol. volume and density at the absolute zero.

G. L, C h a b o r s k i  (Bui. Chim. pura  appl., Bukarest, 
1929, 31, 53—66; Chem. Zentr., 1930, ii, 1046).— 
By7 the use of Longinescu and Chaborski’s “ molar 
concentration ” Cm—1000djM  equations are derived 
for evaluating the mol. volume and  density  a t 0° 
A b s.: F 0=  1000[Cth0 ; d0= M C m 0[1000; Cm0= C m f  
1000(v—b)/b-, where v—b is the  covolume and b is
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van der WaalsM correction. Values for 47 organic 
compounds have been com puted. T raube’s (A ., 
1902, ii, 551) values for b a t  0° for ¿sopentane, water, 
and m ethyl alcohol are criticised, and new values 
computed. A . A . E l d r id g e .

R efrac tiv e  in d ice s  cf m ix e d  c ry s ta ls  of m a g n e s 
iu m  a n d  z in c  s u lp h a te s . M. W. P orter  (Z. K rist., 
1930, 75, 288—300; Chem. Zentr., 1930, ii, 3500).— 
The pure salts, X S 0 4,7 H ,0 , have na 1-4321, 1-4567; 
ne 1-4551, 1-4800; ny  1-4605, 1-4840; ¿  1-679, 1-968, 
respectively. Values for nine mixed crystals are 
recorded. A. A. E l d r id g e .

P ro d u c tio n  of r e s id u a l  d o u b le  r e f ra c tio n  b y  
p re s s u re  in  c e r ta in  g la s s e s  a t  a tm o s p h e r ic  
te m p e ra tu re . E. C. H ar ris (Phil. Mag., 1931, [vii], 
11, 745—748).—The residual double refraction pro
duced in specimens of glass by  cooling under pressure 
having been found to  decrease after keeping for 4 
years, specimens of different composition were sub
jected to  high pressures for long periods a t  a tm o
spheric tem perature, and  observations were m ade in 
sodium light by  a  B abinet compensator.

N. M. Bligh.
M a g n e tic  r o ta to ry  p o w e r  of so m e  h ig h e r  fa tty  

acids. C. S a l c e a n u  (Compt. rend.,. 1931, 1 9 2 ,  
675—677).—The specific m agnetic ro ta to ry  powers, 
p/d [d density), for >,=578 mg, of decoic, lauric, 
myristic, palm itic, and  stearic acids are respectively
1-509, 1-545, 1-577, 1-596, and 1-612 XlOA P erk in’s 
law regarding th e  molecular m agnetic ro ta to ry  power 
of members of a  homologous series is only approxim 
ately followed. G. A. S il b e r r a d .

M o le c u la r  a sso c ia tio n . G. G. L o n g in e s c u  (Bui. 
Chim. Soc. Rom ane Stiin., 1930, 31, 21—76).—A 
review.

A p p lica tio n  of sp a c e -e n e rg y  to  th e  c a lc u la tio n  
of ch em ica l, e le c tr ic a l, a n d  g a s -k in e tic  t r a n s 
fo rm a tio n s  of e n e rg y , m a t te r ,  a n d  fo rm . R . v o n
D a l lw itz -W e g e n e r  (Z. Elektrochem ., 1931, 37, 
25—33).—A sum m ary and an  extension of previous 
publications (cf. A., 1929, 885). The calculation of 
the energy changes involved in  chemical reactions 
and galvanic cells from cohesion pressures is de
scribed. The modifications necessitated in  the second 
law of therm odynam ics by  the introduction of the 
concept of space-energy are discussed; i t  is asserted 
that the possibility of a perpetual m otion of the 
second kind m ust be conceded. R . C u t h i l l .

V ariab le  va lency , e sp e c ia lly  in  c o m p o u n d s  of 
su lp h u r a n d  te l lu r iu m . T. M. L o w ry  (Bull. Soc. 
chim. Belg., 1931, 4 0 , 91— 104).—A survey.

H . E. G il l b e .
C o -o rd in a tio n . I I I .  E n e rg y  of c o -o rd in a tio n .

E. J . Garrick  (Phil. Mag., 1931, [vii], 11, 741— 744; 
cf. A ., 1930, 1096).—The consistency of the  electro
static theory of co-ordination and values of the 
energy of co-ordination w ith general theories and 
established energy quantities is examined. Erom 
the lattice energy and heat of form ation of some of 
the group of hexammine chlorides isomorphous w-ith 
[Ni(NH3)6]Cl2 the cycle lattice energy of the  chloride 
of the central cation (zinc, iron, and m anganese)— 
lattice energy of the  am m ine-f heat of form ation of

ammine, gives th e . energy of co-ordination in  good 
agreem ent -with the theoretical value. A possible 
extension of the m ethod to  the  energies of co-ordin
ation of hydrates is considered. N. M. B l ig h .

Q u a n tu m  th e o ry  of c h e m ic a l b in d in g  in  p o ly 
a to m ic  m o lecu le s . W . H e it l e r  and G. R um er  
(Z. Physik, 1931, 68, 12— 41).—H eitler and London’s 
theory  of chemical binding in  diatomic molecules 
(Physikal. Z., 1930, 31, 185) is extended to  poly
atom ic molecules. A form ula is deduced for the  
exchange energy due to  interaction of pairs of atom s 
in the molecule, assuming only one atom  no t in  an 
S  s ta te . In  general, molecular sta tes of least m ulti
plicity  give binding and  greatest m ultiplicity repulsion 
of th e  com ponent atoms. Exam ples discussed are 
hydrogen cyanide, which theory  predicts as H-G-N, 
cyanic acid, OiClN-H, molecules of the type  (H-A)2, 
which are stable provided A has a  valency greater 
th an  two, hydrazine, and dicyanogen. NHyNH,, and 
CN-CN are unstable for large separations of the 
components N H 2 and CN, respectively, b u t activation 
m ay overcome this potential barrier, and binding 
result for smaller separations. A. B. D. Ca s s ie .

M a g n e tis m  a n d  m o le c u la r  s t ru c tu re .  I I .  I n 
fluence  of p o s itio n  is o m e r is m  o n  d ia m a g n e tic  
s u sc e p tib ilitie s . S. S. B h a t n a g a r  and  R . N. 
Ma t h u r  (Phil, Mag., 1931, [vii], 11, 914—926).— 
Using the apparatus previously described (cf. A.,
1930, 1096), magnetic susceptibility determ inations 
were extended to  n- and  iso-propyl and n- and tert.- 
bu ty l alcohols a t  tem peratures up to  50°; o-, m-, 
and  p-tolyl m ethyl ether, o- and m-toluidine, o- and  
p-phenetidine, and  n- and iso-butyric acid a t  40°, 
and n- and iso-butyl bromide a t 20°. For the  benz
ene derivatives the  influence of th e  size of the substi
tu e n t groups on the difference between th e  sus
ceptibilities was studied. Results for the  alcohols 
cannot be explained by differences in the  degrees of 
molecular association. An explanation on the basis 
of the  electronic significance of valency linkings is 
given. N. M. B lig h .

S ig n ifican ce  of m a g n e tic  m e a s u re m e n ts  fo r  
c h e m ic a l p ro b le m s . W. K l e m m  (Z. angew. Chem.,
1931, 44, 250— 259).— A  su rvey  of th e  th eory  of  
m agn etism  in  it s  chem ical asp ects, w ith  d eta ils  of 
som e particular cases and  an  accou n t of m eth od s o f 
m easurem ent. H . F . G il l b e .

C h an g e  in  th e  re la tiv e  c o n c e n tra tio n  of p a r a 
m a g n e tic  2n 3,2 a n d  d ia m a g n e tic  2n 1/2 m o lecu le s  
in  n i t r ic  ox ide. E . B r o d y ,  T. M i l l n e r ,  and R. 
S ch m id  (Z. Physik, 1931, 6 8 , 395—402).—The 
ground sta te  of nitric oxide is a 2II term , the  levels 
being separated by 343 g.-cal. per mol. A t the  ordinary 
tem perature the  two forms are present in almost 
equal num bers, bu t a t  lower tem peratures the d ia
m agnetic 2n i/2 predom inates. This was shown by 
dim inution in the  in tensity  of absorption bands 
arising in  the  2n 3/2 level relative to  those arising in  
the  2n i;2 level. A t the tem perature of liquid air the 
param agnetic form  alm ost disappeared.

A. B. D. C a s s i e .
S u g g e s tio n s  fo r  ra t io n a l  sy m b o lis a tio n  of 

o rg a n ic  a n d  in o rg a n ic  c o m p o u n d s  a n d  th e i r
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a p p lic a b ility  to  th e  d isc u ss io n  of th e  p ro p e r t ie s  
of co m p o u n d s . W. Ma d e l u n g  (Z. Elektrochem ., 
1931, 37, 197—218).— Old and new methods of repre
senting molecular structure  are described and dis
cussed in the  light of modern electronic conceptions. 
I t  is suggested th a t electronic formulae could be 
simplified by indicating w hether an  atom  has its 
complete octet or is 1 or 2 electrons short by the 
use of symbols in  different type or by the use of an 
index num ber. E . S. H e d g e s .

D ire c te d  va len cy  in  p o ly a to m ic  m o le c u le s .
J .  C. S later  (Physical Rev., 1931, [ii], 37, 4S1—  
489: cf. A., 1930, 675).—Theoretical. The in te r
actions of atoms in polyatom ic molecules and the 
directional effects of valencies are described and dis
cussed q u a lita tive ly ; illustrations from the  structure 
of m etals and of organic and inorganic compounds 
are given. N. M. B l ig h .

O rb ita l  valency . J .  H . B ar tlett , jun. (Physical 
Rev., 1931, [ii], 37, 507—531).—-Mathematical. The 
interaction of two atom s, each w ith one 2p  electron, 
is studied w ith the help of an atomic wave function 
(cf. Kemble and Zener, A., 1929, 623). The views of 
H eitler on orbital valency and of Slater on directed 
valency are supported. N. M. B l ig h .

A '-Ray s p e c tro g ra p h  fo r  w a v e -le n g th  d e te rm in 
a tio n s  in  a ir .  S. Z e id e n f e l d  (Rev. Sci. In str., 
1931, [ii], 2, 153— 163).—A Bragg type spectrograph 
with a ro tating crystal was designed for the  accurate 
recording and m easurem ent of wave-lengths which 
could be investigated in  air. The approxim ate range 
is 0-5—2-0 A. A special tyTpe of double crystal 
holder is described. N . M. B lig h .

N ew  m e th o d s  of in te rp re t in g  p h o to g ra p h s  
w ith  c o n v e rg e n t X -ray s . C. K r a t k y  (Z. K rist., 
1931, 76, 517—524; cf. this vol., 413).

C . A . SlLBERRAD.
X -R ay  d e te rm in a tio n  of th e  fo rm  a n d  b o u n d a ry  

su rfa c e s  of su b m ic ro sc o p ic  c ry s ta ls . R . B rill  
(Z. K rist., 1930, 75, 217—227; Chem. Zentr., 1930, 
ii, 3699).—A discussion. The m ethod has been 
applied to  the  exam ination of highly disperse electro
lytic nickel. A. A. E l d r id g e .

H y d ro c h lo ric  a c id  a s  a n  e tc h in g  a g e n t fo r  
g a len a . E. Stoicoyic (Z. K rist., 1931, 76, 310—
314).—Aqueous hydrochloric acid containing about 
17% HC1 is satisfactory. C. A. S il b e r r a d .

L a ttic e  e n e rg y  of w u r tz ite . B. G r o s s  (Z. K rist., 
1931, 76, 562—568).—The molecular lattice energy 
is —10-71 erjd, where e is the electronic charge and 
d, the shorter side of the  un it cell, is 3-84 A. This 
gives as the  molar lattice energy —919 kg.-cal.

C. A. S il b e r r a d .
D ep en d en ce  of la ttic e  d im e n s io n s  on c ry s ta l  

size . J .  E . L e n n a r d -J o n e s  (Z. K rist., 1930, 75, 
215—216; Chem. Zentr., 1930, ii, 3505).—M athe
m atical. A. A. E l d r id g e .

S tru c tu re  of f ilm s . I. T ra n s fo rm a tio n s  of 
th e  la ttic e  of ce llu lo se  n i t r a te  f ilm . I I . S t r u c 
tu r e  of n i t r a te d  a n d  a c e ty la te d  co tto n . J .  J .
T r i l l a t  (J. Phys. Radium , 1931, [vii], 2, 65—68). 
—I. A dried film of cellulose trin itra te  from acetone

was compared by X -ray exam ination w ith th a t of 
the  original product. New fines were observed in 
the  spectrogram  of the film and  it  seems th a t whilst 
some of the trin itra te  in the film is in its original 
form a portion of it  is in a new crystalline form. 
The dried film retains tenaciously about 1 % of acetone. 
N itra ted  cotton containing less th an  12% N  gives rise 
to  films which are alm ost entirely amorphous.

II . The “ amorphous ” films of cellulose nitrate 
and  acetate consist p a rtly  of truly' amorphous 
m aterial and partly' of crystallites having no definite 
orientation. The greater is the  degree of nitration of 
cotton, the  more complete is the orientation of the 
crystallites. E . S. H e d g e s .

C ry s ta l s t r u c tu r e  of s p u tte re d  d e p o s its . (Miss) 
Z. D ę b iń sk a  (Bull. Acad. Polonaise, 1930, A , 460— 
463).—Deposits several mg thick show no crystal 
structure until heated beyond a  critical tem perature : 
platinum  250—300°, gold 150—200°.

A. B. D. Ca s s ie .
N o m e n c la tu re  of sp a c e -g ro u p s . C. Ma u g u in  

(Z. K rist., 1931, 76, 542— 558).—A complete system 
of nomenclature for space-groups is given based on 
th a t  used by the au thor and th a t  of H erm ann (cf. 
A., 1930, 21). C. A. S il b e r r a d .

M a u g u in ’s  n o m e n c la tu re . C. H e r m a n n  (Z. 
K rist., 1931, 76, 559—561; cf. preceding abstract). 
—A criticism. C. A. S il b e r r a d .

T a b u la r  sy n o p s is  of th e  d is tr ib u tio n  of c ry s ta l  
ty p e s  of th e  e le m e n ts  a r r a n g e d  a c c o rd in g  to  long 
p e r io d s . H . P erlitz  (Z. K rist., 1931, 76, 473— 
474).—The elements are arranged in long periods 
w ith graphs of types of crystal structure exhibited 
by' each. Various relations betw een such structures 
and the position in the table are brought out.

C. A. S il b e r r a d .
S tru c tu re  of p la s t ic  su lp h u r . J .  J .  T rillat  and 

J . F o r estier  (Compt. rend., 1931, 192, 559—561). 
—A thread of plastic sulphur, draw n out rapidly 
immediately' after form ation, can be extended to 
eight or ten times its initial length. Such a  thread 
is flexible a t first, b u t after a  few day's becomes 
brittle. X -R ay exam ination shows th a t the sulphur 
is not amorphous, bu t possesses a structure analogous 
to  th a t of m etal wire or cellulose thread w ith a
9-35 A. The change of ordinary plastic sulphur to 
rhombic is greatly accelerated by' exposure to  X-ray's.

C. A. S il b e r r a d .
S tru c tu re  of so lid  N 20 4 a t  th e  te m p e ra tu re  of 

liq u id  a ir .  L. V e g a r d ”(Z. Physik, 1931, 68, 184— 
203).—A new apparatus for determ ining the structure 
of a solidified gas is described. In  the case of nitrogen 
peroxide the elem entary cube contains twelve N 0 2 
molecules. Each of these is symmetrical, and  they 
form three m utually perpendicular chains.

A. J .  Me e .
D im e n s io n s  of th e  C 104 g ro u p  in  p e rc h lo ra te s .

C. A. Sc h u ster iu s  (Z. K rist., 1931, 76, 455).—The 
irregularity of the te trahedra  defined by the oxygen 
atom s in the C104 group is confirmed by ionisation 
measurements on ammonium and potassium  per
chlorates (cf. Zachariasen, A., 1930, 1351).

C. A. S il b e r r a d .
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C ubic h ig h - te m p e ra tu re  s t ru c tu re  of p e r 
ch lo ra tes . H . B r a e k k e n  and L. H ar an g  (Z. 
Krist., 1930, 75, 538—549; Chera. Zentr., ,1931, i, 
214).—The tem perature, lattice constant (A.), and 
r̂aic. (assuming 4 mois, per un it cell) are, respectively : 

sodium perchlorate 314°, 7-0S i0-02 , 2-26; potassium 
perchlorate 310°, 7 - 5 0 Î 0-02, 2-15; rubidium  per
chlorate 300°, 7-70±0-01, 2-66; cæsium perchlorate 
230°, 7-98±0'02, 3-00; ammonium perchlorate 243°, 
7-67J; 0-02, 1-71; silver perchlorate 160°, 7-00±0-01,
3-96 ; thallium  perchlorate 280°, 7-70Î0-01 , 4-37. 
The lattice is face-centred ; space-group T 2 or T;,.

A. A. E l d r id g e .
S tru c tu re  of s a l ts  of th e  ty p e  R 'P F „ . H. 

Seife r t  (Z. K rist., 1931, 7 6 , 455— 456).—Potassium , 
ammonium, and  cæsium hexafluorophosphates 
crystallise in the cubic system  w ith face-centred 
lattice. The un it cells contain 4 mois., and  have 
respectively a 7-76, 7-92, and  8-19 A. The great 
similarity in chemical behaviour exhibited by hexa- 
fluorophosphoric and sim ilar acids w ith perchloric 
acid indicates te trahed ra  of fluorine around each 
phosphorus atom , -with the  rem aining fluorine atom s 
elsewhere, and  no t a P F 0' complex.

C. A. SlLBERRAD .
S y m m e try  of c ry s ta ls  of p o ta s s iu m  d ic h ro m a te .

A. S c h ü b n ik o w  (Z. K rist., 1931, 76, 469—472).— 
Photographs support the  conclusion (cf. A., 1912, ii, 
155) th a t potassium  dichrom ate crystallises in  the  - 
asymmetric class of the  triclinic system  (cf. Terpstra, 
etc., A., 1929, 18; this vol., 27).

C. A. SlLBERRAD .
C ry s ta l s t r u c tu r e  of so m e  f lu o rid e s  of th e  

eighth  g ro u p . F . E be r t  (Z. anorg. Chem., 1931, 
196, 395—402; cf. A., 1929, 1254).—The crystal 
structure of iron, cobalt, rhodium , and palladium  
trifluorides is of trigonal rhombohedric sym m etry, 
with 1 mol. in the  un it cell; 3-56, 3-89, 5-64, and
5-15 A., respectively, and distances between the 
anions and cations 2-05, 2-02, 1-98, and 2-06 A., 
respectively. Palladium  difluoride possesses a 
tetragonal structure, with 2 mois, in the  un it cell; 
a 4-93, c 3-38 k . , d ^  5-8, and distance between cations 
and anions 2-15 A. H . F . G il l b e .

P re c is io n  m e a s u re m e n ts  of th e  la ttic e  c o n s ta n t 
of c u p ro u s  ox ide. M. C. N ettburger (Z. Physik, 
1931, 67, 845—850).—This constan t redeterm ined by 
the powder crystal m ethod is 4-252 ~b 0-002 A.

A. B . D . Ca s s ie .
C ry sta l fo rm  of n ic k e l ox ides. O. G. B e n n e t t ,  

R. W. C a ir n s , and  E. O t t  (J. Amer. Chem. Soc., 1931, 
53, 1179— 1180).—Nickelous oxide, subjected to  
temperatures not greater than  110°, compared with the 
oxide outgassed a t  285°, is a  be tte r adsorbent of carbon 
dioxide a t  56°. X -R ay d a ta  show th a t  the  Iow- 
temperature oxide is a new cubic modification of which 
the edge of un it cube is 4-64 A., d  is 4-8, and  un it cell 
contains 4 mois. The crystal is no t of the face-centred 
cubic type. J .  G. A. G r i f f i t h s .

C ry sta l s t ru c tu re  of d ih y d ro d e c a b o ra n e ,B 10H 14.
H. H oller  (Z. K rist., 1931, 76, 500—516).—The 
substance has a un it cell w ith a 14-46, b 20-85, c
5-69 A. containing 8 B ioH 14; space-group Vf', with 
rhombic lattice r o'. The 8 mois, are arranged in  four

pairs. If the boron atom s are in a  chain this m ust be 
m uch folded or bent, bu t a double-ring, naphthalene
like structure  is equally probable.

C. A. SlLBERRA D .
S p a c e -g ro u p  of a rse n ic  tr i- io d id e . D . H e y - 

w o rth  (Z. K rist., 1930, 75, 574; Chem. Zentr., 1931, 
i, 214). H . B r a e k k e n  (Z. K rist., 1930, 75, 574; 
Chem. Zentr., 1931, i, 214).

C ry s ta l  s t r u c tu r e  of th e  tr i- io d id e s  of a rse n ic , 
a n tim o n y , a n d  b is m u th . H . B r a e k k e n  (Z. 
K rist., 1930, 74, 67—72; Chem. Zentr., 1930, ii, 
1033).—Bism uth iodide shows di-trigonal sym m etry, 
b u t arsenic and antim ony iodides are only trigonal. 
For arsenic tri-iodide, antim ony tri-iodide, and 
bism uth tri-iodide the values for a and c are 7-187 
and 21-39, 7-466 and 20-892, and  7-498 and 20-676 A., 
respectively ; 6 mols. per un it cell.

L. S. T h e o b a l d .
G ra d u a l tr a n s i t io n  of c ry s ta ll in e  so d iu m  

n i t r a te .  F . C. K r a c e k  and  E . P o s n ja k  (J. Amer. 
Chem. Soc., 1931, 53, 1183— 1184).—The properties 
change over a range of tem peratures ra ther than  
suddenly a t  a  definite transition  point. The coefficient 
of expansion above 150° increases to  a maxim um  a t 
275° and then  decreases rapidly  to  a  norm al value 
beyond 280°; the  absorption of heat during rise of 
tem perature is maximal a t  275-5°, and w ith fall of 
tem perature evolution of heat commences a t  278°. 
The crystals are uniaxial to  the m. p . ; small changes 
occur in X -ray patterns and in the  solubility curve in 
the  transition  region. J .  G. A. G r if f it h s .

C ry s ta l s t ru c tu re  of cu b ic  c a rb o ru n d u m .
H . B r a e k k e n  (Z. K rist., 1930, 75, 572—573; Chem. 
Zentr., 1931, i, 213—214).—The face-centred cube has 
a 4-348 ±  0-005 A. A. A. E l d r id g e .

C ry s ta l s t r u c tu r e  of iro n  s ilic id e , F eS i. F .
W e v e r  and H. M öller  (Z. K rist., 1930, 75, 362— 
365; Chem. Zentr., 1930, ii, 3505).—The substance 
has a 4-467 bb 0-001 A., w ith 4 mols. in the u n it ce ll; 
space-group T 4. A. A. E l d r id g e .

C ry s ta l s t r u c tu r e  of m a g n e s iu m  n itr id e . G.
H ägg (Z. K rist., 1930, 74, 95—99; Chem. Zentr., 
1930, ii, 1033).—Powder photographs indicate a 
cubic structure  w ith a 9-93 A. The translation group 
is space-centred w ith 12 mols. in the  un it cell. All 
36 magnesium atom s cannot be equivalent.

L. S. T h e o b a l d .
C ry s ta l  s t r u c tu r e  of h a m b e rg ite , B e 2B O a(O H ). 

W . H . Z ac h a r ia sen  (Z. K rist., 1931, 76, 289—302).— 
The un it cell contains 8 mols., and has a 9-73, b 121-8, 
c 4-42 A .; space-group F *5. Each beryllium atom  
is a t  the  centre of a  nearly  regular tetrahedron  of three 
oxygens and one hydroxyl, average distances B e -0  
(or OH) 1-74 A., 0 - 0  (or OH) 2-80 A. Each boron 
is a t  the  centre of a  nearly equilateral triangle of 
oxygens, B -0  (average) 1-35 A., 0 - 0  2-35 A. The 
te trahedra  and triangles share corners only. Each 
oxygen is linked to  two berylliums and one boron, 
each hydroxyl to  two berylliums only.

C. A. SlLBERRAD .
C ry s ta l  s t r u c tu r e  of k o p p ite . E . B r a n d e n - 

b e r g e r  (Z. K rist., 1931, 76, 322—334).—Analysis of 
koppite gav e ; CaO 15-88, MnO 0-01, MgO 0-27,
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Fe20 3 9-73. Ce2Os S-15, La,O s 1-68, T i0 2 0-75, ZrO,
0-61, m 20 5 56-43. T a.,05 0:15, X a„0 2-89, K .,0 1-64“ 
H ,0 *  1-09, HaO - 6-OQ,~F2 1-53; to ta l 100-81%. leas O 
for F  0-65; d 4-56. I t  crystallises in  the  cubic sy stem ; 
th e  u n it cell contains 32 metallic and  56 anionic 
atom s, and has a  10-37 A. G. A. S il b e r r a d .

C ry s ta l s t r u c tu r e  of e u ly tite . G. M e n z e r  (Z. 
F o ist., 1931, 7 6 , 454).— Euly tite , Bi4(SiO)3, space- 
group T], has a body-centred la t t ic e ; the  u n it cell 
contains 4 mols., a 10-272 A. The silicon is situated  
at- th e  centres of te trahed ra  of oxygen atom s, 0 - 0
2-65 A., each oxygen belonging to  two te trahedra. 
Each silicon is equ id istan t from 8 bism uths, S i-B i
3-55 A., B i-B i 3-80 A .; each bism uth is equidistant 
from 6 silicons. C. A. S il b e r r a d .

Formula of tourmaline. F. M a c h a t s k i  (Z. 
K rist., 1931, 7 6 , 475—476).—Niggli’s form ula for 
tourm aline (cf. ibid., 1930, 7 5 , 502) is criticised and 
MggAlgjBiBOgjBgbCaMglOiFF)^ or more generally 
Y s[SiC0 27B3],XY(OH,F)4, suggested.

C. A. S il b e r r a d .
Molecular unit of pyrosmalite. B. G o ssn e r  and

F . -Mu s s g n c c  (Z. K rist., 1931, 7 6 , 525—528).—The 
form ula (MnFe)Si30-,3(M nFe)(0H ,Cl)2 is deduced for 
pyrosm alite. I t  has a u n it cell w ith a  13-44, c 7-20 A., 
containing 4 such mols. Space-group Dh, a : c— 
1 : 0-536. C. A. S i lb e r r a d ,

Structure of hardystonite, Ca2ZnSi„07. B. E .
W a r r e n  and O. B. T ra ctz  (Z. K rist., 1930, 7 5 , 
525—528; Chem. Zentr., 1931, i, 248).—H ardystonite 
has a 7-83, c 4-99 A .; space-group Dl„ The arrange
m ent of the  atom s is similar to  th a t  in  melilite.

A. A. E l d r id g e .
Structure of apatite, (CaFJCa^POjb. S. 

N ar a y -Sza b6 (Z. K rist., 1930, 7 5 , 387—398; Chem. 
Z entr., 1931, i, 247).—A patite  has a 9-37 ±0-01, c
6-88r r 0-01 A., space-group C%„ w ith 2 mols. in  the 
u n it cell. A. A. E l d r id g e .

S tru c tu re  of apatite. I. M. M ejim el  (Z. K rist., 
1930, 75, 323—331; Chem. Zentr., 1930, ii, 3530).— 
Ju m illa  a p a tite  h as a  9-36, b 6-85, c 6-85 (±0-02) A., 
with 2 mols. of CaFCa4(P 0 4)3 in the un it cell; space- 
group a . .  A. A. E l d r id g e .

Structure of anthophyllite, H.JVtg7(S i0 3)8.
B . E . W a r r e n  and I ) . I . Mo dell  (Z. K rist., 1930, 7 5 ,  
161— 178; Chem. Zentr., 1930, ii, 3730—3731).—  
A -B ay m vestigation supports the  formula 
H 2Mg7(SiOj)g instead of M gSi03. A nthophyllite has 
a 18-5, 6 17-9, c 5-27 A., w ith 4 mols. in the  un it cell; 
space-group F . A. A. E l d r id g e .

Structure of analcime, NaAlSi20 6,H„0. W. H.
T a y lo r  (Z. K rist., 1930, 74, 1— 19; Chem. Zentr., 
1930, ii, 1054—1055).—No indications of a sym m etry 
lower than  pseudo-cubic have been ob ta ined ; space- 
group O'?. I t  is lienee assumed th a t the basis of 
structu re  is a linking of oxygen te trah ed ra ; the  atom s 
of silicon and  alum inium , which are here assum ed to  
be equivalent, are in  the centre of the tetrahedron, 
the  water mols. occupy the [ ¿ , | ,  | ]  positions, w hilst 
the  16 sodium atom s are d istributed over [0, ¿]. In
agreem ent w ith  optical properties, this arrangem ent 
perm its a tetragonal sym m etry for the  un it cell.

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

S p a c e  la tt ic e  of n a tro li te . F . H a l l  a  an d  E. 
M e h l  (Z. K rist., 1930, 75, 421—429; Chem. Zentr., 
1931, i, 438).—N atrolite  has a 18-384;h0-004, b 
18-715±0-027, c 6-632±0-008 A. The face-centred 
un it cell contains 8 mols. of N a2Al2Si3O10>2H2O ; 
space-group V f  (holohedral), Ci® or F 7 (hemihedral).

A. A. E l d r i d g e .

C ry s ta llo g ra p h ic  re la t io n s h ip s  of croco ite , 
la u ta r i te ,  a n d  d ie tz ite . B. G o s s n e r  and F. 
Mh s s g n h g  (Z. Ivrist., 1930, 75, 410— 420; Chem. 
Zentr., 1931, i, 437—438).—Crocoite has a 6-28, b
7-48, c 7-16 A . ; p 102° 33'. The u n it cell contains 
4 mols. of PbC r04 : (Zcalc, 6-0, space-group Ck- 
L au tarite  has a 7-1S, b 11-38, c 7-34 A ., p 106° 22'. 
The un it cell contains 4 mols. of C al20 6; dca\c. 4-59, 
space-group Civ Dietzite has a  10-16, b 7-30, c 
14-03 A., p 106° 32 '; since i t  has d  3-617 the  formula 
7CaI20 6,CaCr04 cannot be correct. The form ula is 
CaI2O0,CaCrO4 w ith a lim ited possibility of mutual 
replacement. A. A. E l d r i d g e .

S c a tte r in g  of A '-rays a n d  th e  s t r u c tu r e  of 
v itre o u s  so lid s . J .  T. R a n d a l l , H. P . R o o k s b y , 
and B. S. C o o p e r  (Z. K rist., 1930, 75, 196—214; 
Chem. Zentr., 1930, ii, 3506).—X -R ay  investigation 
of quartz, wollastonite, borax, potassium  and sodium 
felspars, a  borosilicato glass, sodium silicate, boron 
trioxide, potassium  borate, and dextroso indicates 
th a t glasses are composed of small crystallites (10~6 to
10-7 cm.). Tho connexion between crystal size and 
la ttice  dimensions is discussed. A. A. E l d r i d g e .

[C ry s ta l]  s t r u c tu r e  of c a rb a m id e . R . W . G.
W y c k o f f  (Z. K rist., 1930, 75, 529—537; Chem. 
Zentr., 1931, i, 214—215).—Carbamide has a 5-670, 
c 4-726 A. (powder m ethod). A. A. E l d r i d g e .

C ry s ta l s t r u c tu r e  of g u a n id o n iu m  ch loride.
W . T h e i l a c k e r  (Z. K rist., 1931, 76, 303— 309).— 
Contrary to  previous statem ents (cf. Delitsch, A., 
1874, 576) guanidonium chloride is very hygroscopic 
and crystallises in  the rhombic system , a : b : c=
0-842 :1 :1 -4 1 6 . Tho u n it cell contains 8 mols., a
7-76, b 9-22, c 13-06 A .; space-group Fj,5. The lattice 
is ionic [C(NH2)3]+C1-, and  the  guanidonium  ion 
exhibits no sym m etry. C. A. S i l b e r r a d .

C ry s ta l s t r u c tu r e  of p -n itro s ti lb e n o . E. H e r -  
t e l  and G. H . R o e m e k  (Z. K rist., 1931, 76, 467— 
469).—p-Nitrostilbene, d 1-293, crystallises in the 
rhombic system . The u n it cell contains 8 mols., 
a 7-94, b 28-3, c 10-22 A. Space-group Cl, or F*1. 
The length of 2 mols. is 28-3 A . (for stilbene 
24-84 A.). C. A. S i l b e r r a d .

T ra n s la t io n s  in  so m e  a r t if ic ia l  c ry s ta ls . 0 .
M u g g e  (Z. K rist., 1931, 76, 359—369).—Pinol 
glycol, C10H 16O(OH)„ monoclinic, a  : b : c= 0 -8400 : 
1 :0-7692, p 89° 03", 2 E = 4 0 ° 4 0 '; pinocamphor- 
oxime, C j 0H 16:N O H , monoclinic, a : b : c—1-5042 :1  :
1-2326, p 87° 5 4 '; pinonic acid oxime, C10H 16O2INOH, 
rhombic holohedral, a : b : c=0-900 : 1 : 1-063; 
r-propionylm enthvlam ine, monoclinic halohedral, 
a : b : 1-0492 :1  : 0-5760, p 89° 24'. O ther d a ta  on 
optical and cohesion properties, cleavage, trans
lations, etc. arc given for the  foregoing and for 
hexagonal silver iodide, horneol, acet-2 : 4-dichloro-
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anilide, p-xylylene dichloride, 2 : 4 : 6-tribromotol- 
uene, Mobenzil, i-sobrerol, and methylarsonic acid.

C . A . SlLBERRAD.

P o ly m e risa tio n  in  th e  c ry s ta l  la ttic e . C ry s ta l  
s tru c tu re  of t r in i tro re s o rc in o l  a n d  tr in i t ro p h lo ro -  
g lucinol. E . H er te l  and K. S c h n e id e r  (Z. 
physikal. Chem., 1931, B , 12, 139— 150).—The 
principal periods of iden tity  of the crystals of 2 : 4 : 6 -  
trinitro-resorcinol and -phoroglucinol are practically 
identical, and th e  space-groups are alm ost certainly 
the same, probably C%. In  each case the  lattice is 
built up of groups of molecules in threes, •with the 
symmetry C'3. Nevertheless, the equilibrium diagram  
for the binary system  shows the absence of complete 
miscibility in  the  solid state. R . Ctrt h il l .

A m in o -ac id s . IV. G. T a k a h a s i ,  T. T a g in u m a , 
and K . H a y a k a w a  (Proc. Im p. Acad. Tokyo, 1931, 
7, 57—60).— Optical and  crystallographic measure
ments have given the  following results : Z-leucine, 
M S +15-51°, eZ-leucine, [a]jj —11-16°, rhombic, 
a :b  : c =  1-5139 : 1 : 1-0025, negative double refrac
tion, ?ia 1-5331, np 1-5361, nY 1-5514; Z-norleucine, 
[cc]g5 -2 1 -5 ° , d-norleucine, [a]“ 5 +18*3°, rhombic, 
a : b : c =  1-3929 : 1 : 2-8662, positive double refraction, 
»«1-5074, rip 1-5104, nY 1-5400; histam ine picrate, m. p. 
232—233°, monoclinic, a : b : c= l-2216  : 1 : 1-2266, 
positive double refraction, nu 1-6922, n$ 1-7135, 
Vy 1-7535. E. S. H e d g e s .

d- a n d  Z -R ham nito l t r ih y d ra te s .  R . N o v a t ek  
(Z. Ivrist., 1931, 76, 569—571; cf. Valentin, th is vol., 
62).—d- and Z-Rhamnitol tvihydrates are rhombic 
bisphenoidal, a : b : c=0-9947 :1 :1-1759; 2 52° 30',
nj 1-442, 1-492, y— a. 0 06. C. A. S i lb e r r a d .

C ry s ta llo g ra p h y  of so m e  a -h y d ro x y im in o - 
su lp h o n ates  a n d  a -h y d ro x y a m id e s . J .  T h o r e a u  
and J .  V e r h u l st  (Bull. Soc. chim. Belg., 1931, 40, 
18—34).—The crystallographic constants of a  num ber 
of the compounds have been determ ined.

H. E . Gil l b e .
C ry sta l s t r u c tu r e  of d ip h en y lp o ly en es. J . 

H e n g s te n b e r g  and R . K u h n  (Z. K rist., 1930, 75, 
301—310; Chem. Zentr., 1930, ii, 3505—3506).— 
CHPhiCH-CHiCHPh, a 7-71, b 11-70 A ., p 97° ; num ber 
of mols. in un it cell (j) 4 ; space-group CL. 
Ph-[CH:CH']gPh, a  6-33, b 7-43, c 14-43 A .; 2 2 ; Cl,,. 
Ph-tCHICH-^Ph, a  6-25, b 7-44, c 16-03 A. - , 2 2 ;  Cl*. 
The molecules of hexatriene and octatetraene are thus 
constructed very similarly. Ph-[CHiCH-]5P h, a 10-25, 
67-66, c 21-2 A . ; z 4 ; probably F +  Ph-[CH:CH-]ePh, 
a 10-20, b 7-60, c 23-5S A . ; s 4. Ph-[CH:CH-]7Ph, 
a 10-2, b 7-57, c 25-95 A . ; 2 4. A. A. E ld r id g e .

C rysta lline  fo rm  of a  n e w  m o d ific a tio n  of 
2 : 4 -d in itro an iso le . M. H. W e r t h e r  and J .  A. 
Baak (Z. Ivrist., 1930, 73 , 572; Chem. Zentr., 1930, 
u> 1070— 1071).—The monoclinic, prism atic crystals, 
m- p. 94-55°, of the  modification described by Alphen 
(A., 1930, 337) have a : b : c=0-6920 : 1 ;  1-3158, P 
113° 14', cZ15 1-546. L. S. Th e o b a l d .

C ry sta l s t r u c tu r e  of p e n ta e ry th r i ty l  t e t r a -  
fo rm ate . M. A. B r e d ig  (Z. Ivrist., 1930, 74, 49— 
65; Chem. Zentr., 1930, ii, 1034).— The compound 
crystallises diSerently from the te tra-aceta te  and 
n itrate; i t  has a 19-80, b 9-90, and c 11-70 A .; space-

group F is. The crystal struc tu re  shows racem ate 
bimolecules of C9H 120 8 as micro-units in  agreem ent 
w ith W eiszenberg’s hypothesis. L . S. T h e o b a l d .

C ry s ta l  s t r u c tu r e  of n -a m y la m m o n iu m  c h lo r 
ide . S. B. H e n d r ic k s  (Z. K rist., 1930, 74, 29— 40; 
Chem. Zentr., 1930, ii, 1033).—The carbon atom s in 
the hydrocarbon chain are arranged rectilinearly.

L. S. T h e o b a l d .
R ö n tg e n  d a ta  of m o n o a lk y la m m o n iu m  io d id es . 

R . W. G. W y c k o ff  (Z. Ivrist., 1930, 74, 25—28; 
Chem. Zentr., 1930, ii, 1033— 1034; cf. preceding 
abstract).—Photographs of crystals of members w ith 
C4 to  C12 give for the  tetragonal un it cell th e  constant 
value a  5-18 A. The height of th e  cell is about
2-10 A. larger for each carbon atom . The deter
m ination of atom ic positions is no t y e t  possible, since 
the  arrangem ent of adjacent carbon atom s about a 
vortical axis is no t in  agreem ent w ith th a t  of o ther 
compounds. L. S. Th e o b a l d .

A'-Ray d ia g ra m  of co llag en  (fib re -p e rio d ).
R . 0 .  H erzog and W . J a n c k e  (Z. phvsikal. Chem., 
1931, B , 12 ,228—229; cf. A., 1927,69)“—The reasons 
for believing in the existence of a period of iden tity  of 
about 20 A. along the  fibre-axis of collagen are 
detailed (cf. H errm ann, Gerngross, and  Abitz, th is 
vol., 27). R . Cu t h il l .

T h e o ry  of th e  m a g n e tis a t io n  cu rv e  of s u g a r  
c ry s ta ls .  N. S. A k u lo v  (Z. Physik, 1931, 67, 
794—807).—M ainly theoretical. The m easurem ents 
of the  m agnetisation curves for the  sym m etrical axes 
of single iron crystals are in formal agreement w ith 
those of Honda, Masumoto, and Ivaya (A., 1928, S23).

J .  E a r q u h a r so n .
F e r ro m a g n e tis m . N. T u n a z ijia  (Z. Physik, 

1931, 67, 817—825).—Theoretical. The connexion 
of the  theories of Weiss and  Heisenberg and of Ewing, 
H onda, and Okubo is dem onstrated. The formula of 
Steinhaus and Gumlich is derived as a special case.

J .  F a r q u h a r so n .
D ia m a g n e tism , fie ld  s tr e n g th , a n d  c ry s ta l  

s t ru c tu re .  W. J .  d e  H aas (N ature, 1931, 127, 
335—336).—The diam agnetic susceptibility of pure 
crystals of bism uth has been m easured as a function 
of field strength  a t 14° and 20° Abs.

L. S. T h e o b a l d .
C h a rg e  d is t r ib u t io n  a n d  d ia m a g n e tic  su s c e p t

ib il i ty  of a to m s  a n d  io n s. G. W. B r in d l e y  (Phil. 
Mag., 1931, [vii], 11, 786—792).—Slater’s m ethod of 
calculating charge distributions (cf. A., 1930, 1234) 
leads to  susceptibility values in  closer agreem ent w ith 
experim ent th an  those calculated by  Pauling (cf. A., 
1927, 394). N. M. B l ig h .

M a g n e tic  p ro p e r t ie s  of th in ,  e le c tro ly tic a lly  
d e p o s ite d  c o b a lt f ilm s . E . P . T. T y n d a l l  and 
W . W . W er tz ba u g h er  (Proc. Iow a Acad. Sei., 1929, 
36 , 297).—In  general the  films behave like iron films, 
b u t th e  specific properties depend largely on the  
acidity  of the electrolyte. Chem ical  A bstra cts.

S tr a in  a n d  d ia m a g n e tic  su sc e p tib ility . H . E .
B an ta  (Physical Rev., 1931, [iii], 37 , 634—637).— 
The m agnetic susceptibility of copper and silver, 
m easured by  th e  Gouy m ethod, was found to  be 
increased up“ to  20%  and 3% , respectively, by anneal
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ing a t  red hea t for 15 min. in carbon dioxide; the 
increase is probably due to  release of occluded gases 
or to  oxidation or recombination of im purities. The 
effect reported by B itte r (cf. A., 1930, 1505) duo to 
straining beyond the  elastic lim it was no t found.

N. M. B l i g h .
A lte ra tio n  in  th e  e le c tr ic a l r e s is ta n c e  of p u r e s t  

e le c tro ly tic  i r o n  in  t r a n s v e rs e  m a g n e tic  fie ld s . 
0 . S t ie r st a d t  (Z. Physik, 1931, 67, 725—742).—The 
change in resistance of electrolyte iron is considerably 
less th an  th a t of o ther samples of iron containing 
im purity . J .  F a r q u h a r so n .

D ependence  of th e  re s is ta n c e  of fe r ro m a g n e tic  
m e ta ls  on  te m p e ra tu re . G. B o r e l iu s  (Ann. 
Physik, 1931, [v], 8, 261—266).—I t  is shown th a t the 
electrical resLstance of ferromagnetic m etals can be 
regarded as the  sum of a resistance which is dependent 
on tem perature in  the  normal way, and a  resistance 
the  m agnitude of which depends on the dem agnetis
ation. W. G o o d .

C h an g e  of r e s is ta n c e  in  m a g n e tic  fie ld s . H.
B e t h e  (Nature, 1931,127, 336— 337).— Theoretical.

L. S. T h e o b a l d .
C h an g e  of r e s is ta n c e  in  a  m a g n e tic  fie ld  of 

s in g le  c ry s ta ls  of b is m u th . R. A. N el so n  and
G. R. W atso n  (Proc. Iowa Acad. Sci., 1929, 36, 304).

Chem ical  A bstr a c t s .
R e sis ta n c e  of b is m u th  in  a l te rn a tin g  m a g n e tic  

fie ld s . W. W. Mac alpine  (Physical Rev., 1931, 
[ii], 37, 624— 633).—The production w ith a 50-w att 
tube of a field of 100 gauss a t  106 cycles, and a 
potentiom eter m ethod of measuring the  behaviour 
in i t  of a bism uth wire a t  liquid air tem perature are 
described. The resistance of the  bism uth was found 
to  follow the instantaneous values of the field.

N. M. B l ig h .
S tre n g th  of w e tte d  s a l t  c ry s ta ls . A. S m e k a l  

(Physikal. Z., 1931, 32, 187— 192).—Experim ents are 
described which show th a t  by dissolving away the 
surface of loaded salt crystals i t  is impossible in the 
statical sense to  realise ideal lattice tenacity.

W . Go o d .
C ry s ta llo g ra p h ic  in v e s tig a tio n  of so m e  m e c h 

an ic a l p ro p e r t ie s  of m e ta ls . I I I .  D a m p in g  of 
la te r a l  v ib ra tio n  of a lu m in iu m  c ry s ta l  p la te s .
IV. In te rn a l  s lip  of m e ta ls . Y. K i d a n i  (J. 
Fac. Eng. Tokyo, 1931, 19, 107— 113, 115— 129; cf. 
A., 1930, 1101).—The logarithmic decrem ent of 
lateral vibration of aluminium crystals depends on 
the crystallographic orientation.

IV . Mechanical properties of m etals are discussed 
from the  point of view th a t as the individual grains 
are variously oriented, they  will slip by different 
am ounts under the  influence of an external load.

C. W . G i b b y .
N a tu r e  o f  s o l id i t y .  M. P 6 l a n y i  (Metallwirt.,

1930, 9, 553—558; Chem. Zentr., 1930, ii, 1031).— 
Starting  from the  different d istribution of atom s in 
liquids and solids, the different plastic behaviour of 
amorphous and crystalline substances is discussed.

L. S. T h e o b a l d .
P e c u lia r i ty  of sy lv ite . X . J o h n s e n  (Z. K rist.,

1931, 76, 456— 157).—W hen sodium chlorate
crystallises on a  cleavage face of sylvite a  preponder

ance of lsevorotatory crystals is obtained, supporting 
the  view th a t  sylvite displays enantiomorphous 
hem ihedry (0). ~C. A. S il b e r r a d .

P h y s ic o -c h e m ic a l s tu d ie s  of o rg a n o -m e ta llic  
co m p o u n d s . H . G il m a n , L. L . H e c k , and J . A. 
L ee r m a k er s  (Proc. Iowa Acad. Sci., 1929, 36, 270).— 
A study  of mol. w t., conductivity, absorption spectra, 
and reaction towards oxygen, nitrous oxide, and 
hydrogen (in presence of platinum ).

Chem ical  A bstra cts.
P e lt ie r  e ffec t in  s in g le  c ry s ta ls  of b ism u th .

H . E . F ag an  (Proc. Iowa Acad. Sci., 1929, 36, 300— 
301). Ch em ical  A b str a c t s .

T h e rm o -e le c tr ic  p ro p e r t ie s  of M o n e l m e ta l.
E . Mesch ter  (Science, 1931, 73, 132— 133).—The 
curves dJJjdt against t show m axim a a t  100° and 87° 
for two rods of Monel m etal. L . S. Th e o b a l d .

E le c tr ic a l r e s is ta n c e  of t i ta n iu m , z irco n iu m , 
a n d  th e ir  m ix e d  c ry s ta ls .  J . H . d e  B oer  and P. 
Cla u sin g  (Physica, 1930, 10, 267—269; Chem. 
Zentr., 1931, i, 28).—The specific resistance of titanium 
a t  0° is about 0-475; the  tem perature coefficient is 
approx. 0-00425. A. A. E l d r id g e .

E x te n s io n  of R a m s a y  a n d  Y o u n g 's  b .-p . ru le .
T. S. W h e e l e r  (Phil. Mag., 1931, [vii], 11, 441— 
449).—For any  system  in equilibrium there is a 
linear relation between the reciprocals of the temper
atures (Abs.) a t  which two given powers of a variable 
or pair of variables are in a constan t ra tio  corre
sponding with the equation log (v a r ia b le )= « + 6 /i’, 
where T  is the tem perature and a and b are constants. 
I t  is found empirically th a t  th e  following rule, of which 
Diihring’s rule is a  special case, holds fairly accurately 
over tem perature ranges of about 100° : the tem per
atures (Abs.) for which the vapour pressures of a 
liquid or of a pair of liquids are in  a constant ratio 
satisfy a linear equation. R . Cu t h il l .

H e a t c a p a c itie s  a t  low  te m p e ra tu re s  of m a n g 
an ese  su lp h id e , f e r ro u s  su lp h id e , a n d  ca lc ium  
su lp h id e . C. T. A n d e r s o n  (J. Amer. Chem. Soc., 
1931, 53, 476— 483).—The heat capacities have been 
determ ined between 58° and 297° Abs. The heat 
capacity curve of manganese sulphide exhibits a 
double cusped m axim um  between 135° and 150° Abs. 
E xtrapolation  of the  heat capacity  curves to  0° Abs. 
is effected by means of Debye and Einstein functions 
and the entropy, S2as, of manganese, ferrous, and 
calcium sulphides is com puted to  be 18-7, 16-1, and
13-5 entropy units, respectively. These values, in 
conjunction with existing data , yield the  correspond
ing free energies, A —64,000,  —23,600, and 
—109,800 g.-cal., respectively.

J .  G. A. Gr if f it h s .
A d d itiv e  c a lc u la tio n  of m o le c u la r  h e a ts  of 

g a se s . M. T r a u t z  (Ann. Physik, 1931, [v], 8, 
267—285)—I t  is shown how for a  compound of which 
the mol. w t., approxim ate critical tem perature, and 
approxim ate constitu tion  are known, C„ m ay be 
calculated empirically. W . Go o d .

M .-p . c u rv e s  of m o n o b a s ic  fa tty  ac id s . A. M-
K in g  and  W . E . Ga r n e r  (J.C.S., 1931, 578—580).— 
Theoretical. The m inim um  in the  m .-p. curves of the 
monobasic fa tty  acids can be accounted for on the
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basis of the probability  of a ttachm en t of the  molecule 
to the crystal surface. This factor also enters into 
the relationship between hea t of crystallisation and 
tem perature. The entropy change on crystallisation 
can be represented by  th e  relationship Q /T —
0-002698w—0-0061+0-00475 S ^ lo g 10 [» /(»—2)].

A. J . Me e .
E n tro p y , e la s tic  s t r a in ,  a n d  th e  seco n d  la w  of 

th e rm o d y n a m ic s  : th e  p r in c ip le s  of le a s t  w o rk  
an d  of m a x im u m  p ro b a b ili ty . W. S. K im ball 
(J. Physical Chem., 1931,35, 611—623).—Theoretical. 
A new mechanical aspect of entropy is presented.

L. S. T h e o b a l d .
Specific  h e a t  of e le c tr ic ity  in  fe r ro m a g n e tic s . 

E. C. St o n e r  (Proc. Leeds Phil. Soe., 1931, 2, 149— 
158; cf. A., 1930, 1101).—In  calculating the specific 
heat of electricity from therm oelectric d a ta  for m etals 
it is not in  general possible to  obtain agreem ent w ith 
the experim ental d a ta  if the free electrons alone are 
considered; it  is necessary to  tre a t a  m etal as an 
equilibrium distribution of neutral atom s, positive 
ions, and free electrons. The assum ption th a t  in a 
ferromagnetic m etal the  carriers are ions or atom s 
with fewer electrons th an  are required for a completed 
configuration leads to  the  relationship /Act,~ —ASa, 
where Aae is the change in the  specific hea t of electricity 
per electron a t  the  Curie point, ASa the  change in  the  
atomic heat, and /  the  num ber of electrons missing 
per a tom . This equation is in agreem ent w ith existing 
experimental data . R . Cu t h il l .

P h y s ic a l p ro p e r t ie s  of c o m p re s se d  g a se s . I. 
N itrogen . W. E. D e m in g  and (Miss) L. E . S h u p e  
(Physical Rev., 1931, [ii], 37, 638—654).—Theoretical. 
A graphical process is applied to  the  compressibility 
data obtained by B artle tt and others (cf. A., 1930, 
678,679) and from the ac c u ra tep —v —T  d a ta  obtained 
values of the  specific volume, density, fugacity, Cp, 
Cf! Cp—Cr, ¡x, and th e  coefficients (—p/v)(dvjdp)T 
and (T /v)(dv/dT)p are calculated, tabulated , and 
illustrated graphically for 14 pressures and 12 tem per
atures in  the  ranges 20—1200 a tm ., and —70° to  600°.

N. M. B l ig h .
P h y sica l c o n s ta n ts  of s ilico n  te tra f lu o r id e  an d  

tu n g sten  a n d  m o ly b d e n u m  h e x a flu o rid e s . O. 
R uff and E . A sc h e r  (Z. anorg. Chem., 1931, 196,
413—420).—The m. p., b. p ., heat of sublim ation in 
kg.-cal., la ten t heat of evaporation in kg.-cal., T routon 
constant, d^ p , and mol. vol. a t  m. p. of tungsten  
hexafluoride are 2-3° (420 mm.), 17-5°, 8-72, 6-25, 
21-5, 3-515, and  84-9, respectively, and  of molybdenum  
hexafluoride 17-5° (406-5 mm.), 35°, 8-30, 6-36, 20-6,
2-551, 82-4. Silicon tetrafluoride has b. p. —95-0°, 
and heat of sublim ation 6-19 kg.-cal. E quations for 
the sublim ation pressure and  vapour-pressure curves 
of silicon tetrachloride, tungsten  hexafluoride, and 
molybdenum hexafluoride are given. (See also Patnode 
and Papish, A., 1930, 1104.) H . F . Gil l b e .

Heat of formation of nitrogen trifluoride.
0. R u f f  and  H . W a l l a u e r  (Z. anorg. Chem., 1931, 
196, 421—428).—The hea t of form ation of nitrogen 
trifluoride, determ ined from the reaction w ith hydro
gen a t 6 atm ., is 2 6 + 2  kg.-cal. H . F . Gi l l b e .

Optical determination of the heat of dissoci
ation of salt vapours. A. T e r e n in  (Physica, 1929,

9, 283—286; Chem. Zentr., 1931, i, 238).—Polemical.
G. H. V is s e r  (ibid.).—A reply. A. A. E l d r id g e .

Absolute temperature scale. D. D. J a c o b u s  
(Abs. Theses Mass. In st. Tech., 1931, 7, 54—56).— 
An apparatus is described for the d irect comparison 
of the platinum  resistance and  gas scales of tem per
a tu re  between 0° and 500° w ith an  error of 0-001%, 
and for the determ ination of the therm odynam ic 
tem perature of the  m. p. of ice by m easurem ents with 
helium and  hydrogen. The helium d a ta  yield 
273-15g° Abs., and  th e  hydrogen d a ta  273-197° Abs., 
and  the  true  value is regarded as 273-16°+0-02° Abs.

H. F . Gi l l b e .
Determination of heat of vaporisation of ali

phatic alcohols using an adiabatic micro
calorimeter. E. B artoszew iczOw n a  (R ocz. Chem., 
1931, 11, 90—94).—The recorded heats of vaporis
ation a t  20° are : m ethyl 287-0, ethyl 224-3, propyl
180-1, isopropyl 175-8, bu ty l 149-5, and isobutyl 
alcohol 147-2 g.-cal. R . T r u sz k o w sk i.

Calculation of the volume correction in van der 
Waals’ equation. G. L. Ch a b o r sk i (Bui. Chim. 
pura  appl., B ukarest, 1929, 31, 119— 132; Chem. 
Zentr., 1930, ii, 1047).—The value of b for any tem per
a tu re  m ay be calculated from dt and F 0. Values of 
6 b.p. are com puted for 92 substances. To a  first 
approxim ation b is a linear function of tem perature.

A. A. E l d r id g e .
Velocity of sound in carbon dioxide. H. O. 

K u e s e r  (Physikal. Z., 1931, 32, 179).—The velocity 
of sound in gaseous carbon dioxide increases with 
increasing frequency between 0-5 and 3 x  105 sec.-1, 
thereafter a tta in ing  the constan t value 268-2+0-3 
m etres per sec. Assuming the increase in velocity is 
due to  a  change in y, a  value for the la tte r  equal to
1-40 is obtained. W . G o o d .

Calculations of velocity of sound in nitrogen 
tetroxide. F . V e r h o e k  and  F. D a n ie l s  (J. Amer. 
Chem. Soc., 1931, 53, 1186— 1187).—U npublished 
d a ta  for the dissociation of nitrogen tetroxide afford 
values for the  velocity of sound, calculated by means 
of E instein’s equation, 1-5—3-0 m etre sec.-1 less th an  
those observed by K istiakow sky and Richards (this 
vol., 314), suggesting a constan t error in theory  or 
experim ent . The heat of dissociation of the  oxide is 
13,960 g.-cal. per mol. a t  constan t volume.

J .  G. A. Gr if f it h s .
Classical thermodynamics and the chemical 

constant. A. A k o p ia n  (Z. Physik, 1931, 67, 851— 
859).—From  classical therm odynam ics, general 
expressions are derived for the constan t J a(= J i in 
the form ula for log p a{ and  for the  constan t J  found in 
the form ula for log K p, and the  relationship between 
J , Tii, and J ai is deduced. This does n o t lead to  the 
N ernst relation ,/= 2 n ,« /1-, b u t the  la tte r follows on 
introduction of the  N ernst hea t theorem .

J .  W. Sm it h .
Vapour-pressure diagram. G. Ca l in g a er t  

(Chim. e t Ind ., 1931, 25, 307—308).—If the logarithm  
of the  vapour pressure of a  liquid is p lo tted  against a 
modification of 1 jT  a stra igh t line is obtained. The 
lines for sim ilarly constitu ted  organic liquids, e.g., 
alkyl bromides, converge to  a  point.

D. K . M o o r e .
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E q u a tio n  of s ta te  of p ro p e lla n t  g a ses . A. 1). 
C row  and  W. E . G rim shaw  (Phil. T rans., 1931, A , 
230, 39—73).—A  m ethod has been developed for 
m easuring the pressure of the  gases resulting from the 
explosion of a  propellant, and  an expression has been 
established for the  energy losses due to  cooling of the 
gases by th e  walls of the explosion vessel. From  the 
experim ental results the equation of sta te  of the 
gaseous m ix ture is found to  b e p o=84-S0{(2 g.-mols.)/ 
g.}T0/(l/A —r,), where A is the density  and  r; the 
co-volum e; tj m ay be evaluated from  the  hard-kernel 
values of the  mol. radii, increased by 2-5%, of the 
constituen t gases, according to  the  equation •/]= 1-092 
X l0 25xS[(0-5<jJ3 . g], where 0-5ax is the  hard-kernel 
molecular radius and g the  num ber of g.-mol. per g. 
for each com ponent gas. U nder the conditions of the 
experim ent A is of the  order of 0-25—0 025,, and  the 
pressure and  tem perature a tta in  values of 3800 kg.

iier cm.2 and 4000° Abs., respectively. The m ean mo), 
leats of carbon dioxide, hydrogen, w ater, and carbon 

monoxide plus nitrogen a t tem peratures between 
2000° and  4000° have been calculated from the  equa
tion gr= 6+ (7 /15)(T /1000)+ (16/45)(T /1000)2+  . . ., 
where ct. is the m ean mol. heat between 0 and T° 
A b s .; th is  equation is more satisfactory than  th a t  of 
B jerrum  a t  tem peratures above 3000°: Abs. The 
equilibrium  constan t of the  reaction CO —H 20==^: 
C 02+ H 2 has been calculated a t  tem peratures between 
lOCH)® and  4200° Abs. by various formulae.

H. F . Gil l b e .
M o le c u la r  h e a ts  a n d  c r i t ic a l  d a ta . M. T ratttz 

(Ann. Physik, 1931, 8, [v], 433—455; cf. this vol., 
417).—B y exam ination of the  variation  of (C„— 
37?/2) — i l / - 3 w ith tem perature simple whole-number 
relationships connecting the values of Cv for different 
gases are found. The values of M a/T c2 are also found 
to  bear simple ratios to  each other, a being a simple 
whole num ber or a  fraction composed of small integers.

W. Good.
P re s s u re -v o lu m e - te m p e ra tu re  v a lu e s  fo r  

a m m o n ia  to  1000 a tm . f ro m  30° to  200°. F . G.
K e y e s  (J. Amer. Chem. Soc., 1931, 53, 965—967).— 
D ata  are tabulated . J .  G. A. Gr if f it h s .

C o n s ta n ts  of th e  B e a tt ie -B r id g e m a n  e q u a 
tio n  of s ta te  w ith  B a r t l e t t ’s  P -V -T  d a ta  on 
h y d ro g e n . W. E . Demin’g and (Miss) L. E. 
S ihtpe (J. Amer. Chem. Soc., 1931, 53, S43—849; 
cf. A ., 1930, 679; B artle tt and others, ibid., 678; 
A ., 192S, 698).—Pressures as high as 1000 atm ., 
w ithin the  range —70° to  300°, are reproduced w ith a 
m axim um  root m ean square deviation of 0-4% a t  
densities less th an  0-024 mol. per c.c., and with a 
m axim um  deviation of 2-1% a t  ¿=0-027 and  —.70°, 
by inserting th e  values i?=82-04S9, a = 5 6 -lS , .40=  
124,040, c = 2 0 x  106 (units : atm ., c.c., g.-mol.) in  the 
B eattie-B ridgem an equation of sta te  (A., 1927, 819): 
below the  critical density, 0-0154, 6 =  —7-22 and B 0— 
20-22, whilst above the critical density, b— —19-68 and 
B0— 17-50. The calculated pressures become m arkedly 
too low a t  very high densities. Evidence for the 
predom inance of repulsive forces between the  mole
cules a t d > 0  018 is adduced. J .  G. A. G r i f f i t h s .

E q u a tio n s  fo r  v a p o u r  p re s s u re  a n d  la te n t  h e a t, 
in c lu d in g  a p p ro x im a te  e q u a tio n s  fo r  so lid  c o m 

p o u n d s  c o n ta in in g  a  g a se o u s  c o m p o n e n t. L. J .
Gil l e sp ie  (Proc. Amer. Acad. A rts Sci., 1930, 66, 
153—165).—M athem atical. M ethods for applying 
the equations to experim ental d a ta  are described.

Ch em ical  A bstr a c t s.
A n o m a lo u s  v e lo c ity  d is t r ib u t io n  in  th in  la y e rs  

of lu b r ic a n t. H . U m sta tter  (Kolloid-Z., 1931, 
54, 220—226).—A m athem atical discussion of the 
valid ity  of the  Hagen-Poiseuille law and  relations 
between viscosity, mol. w t,, tem perature, and the 
form of tho molecules. E. S. H e d g e s .

C h a ra c te r is tic  e q u a tio n  fo r  m ix tu re s  of e th y l
ene a n d  a rg o n . P . Gl a n sd o r f f  (Bull. Acad. roy. 
Belg., 1931, [v], 17, 203—216).—The equation 
F = A r1F 1+A r2F 2-j-AT1Ar2^ 12, where Y 1 and F 2 are the 
molecular volumes of the  constituents and <j>l2 is a 
function of tem perature and pressure only, is suggested 
as a  characteristic equation for binary m ixtures. I t  
is applied to  m ixtures of ethylene and argon.

A. J .  Me e .
B e a tt ie -B r id g e m a n  e q u a tio n  of s ta te  a n d  B a r t 

l e t t 's  P -V -T  d a ta  fo r  a  3 :1  h y d ro g e n -n itro g e n  
m ix tu re . W . E . D em ing  and  (Miss) L. E. S h u pe  
(J. Amer. Chem. Soc., 1931, 53, 860— 869: cf. 
B artle tt and others, A., 1930, 678; 1928, 698).— 
Between —70° and 300°, pressures are reproduced 
w ith deviations of less th an  0-3% a t  densities less 
th an  0-0245 mol. per c.c., w hilst a t  ¿=0-027 the 
calculated pressure is 2-5% too low a t  —70°. At 
high densities, repidsive forces between the molecules 
predom inate. Constants for the m ixture derived by 
com bination of the constants of the constituents 
afford calculated pressures w ith  a root m ean square 
error of less than  1-17% a t  densities smaller than 
0-007. J .  G. A. Gr if f it h s .

In flu en ce  of lo w  te m p e ra tu re s  on  th e  th e rm a l 
d iffu sio n  effect. T. L. I b b s  and  K . E . Gr e w  (Proc. 
Physical Soc., 1931, 43, 142— 156).—-Measurements 
of therm al diffusion a t  tem peratures between 15° and 
— 190° have been made on m ixtures of neon with 
helium, hydrogen, and argon and of helium with 
argon and nitrogen. The ratio  A’„ of the coefficient 
of therm al diffusion to  th e  coefficient of ordinary 
diffusion generally decreases a t  low tem peratures. 
For helium -neon and  hvdrogen-neon m ixtures with 
low liquefying points, the  change in k, between 15® 
and —190° is small. The bearing on theory is 
discussed. W . E . D o w n e y .

R e fra c tiv ity  of a  b in a ry  m ix tu re  a n d  i ts  
r e la tio n  to  th e  m o le c u la r  size  of th e  co m p o n en ts . 
T. I sh ik a w a  (Chikashige Anniv. Vol., 1930, 275— 
294).—Formulie relating the refractive index to  the 
composition are critically reviewed and a theoretical 
equation is derived. The refractive indices of 
binary m ixtures of alcohols and of alcohols with 
benzene have been determ ined, and by application 
of the equation consistent values for the  molecular 
diam eters <r of the  alcohols are obtained. W hen 
applied to  known optical da ta  the equation yields for 
non-polar substances values of a which are concordant 
w ith the values derived from viscosity m easurements 
and  from the relation between van der W aals’ b and 
the volume of the  molecule; for polar molecules 
the agreement is less satisfactory. Contrary to  the
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Loren tz-Lorenz formula, the new equation indicates 
that the molecular dimensions of «-propyl and butyl 
alcohols are greater th an  those of the  iso-compounds, 
and th a t the  dimensions of a  single molecule in  a 
liquid, w hether associated or not, are the sam e as in 
the gaseous sta te  and m ay be calculated from optical 
data for a m ixture of the  liquid w ith another, 
chemically indifferent, liquid of known molecular 
diameter. H . F . Gil l b e .

Molar refraction of methyl alcohol. I. In
fluence of the concentration in a non-polar 
solvent. II. Influence of temperature on solu
tions in a non-polar solvent. M. V elasco  (Anal. 
Fis. Quirn., 1931, 29, 15—20, 171— 176).— I. The 
molecular refractiv ity  of solutions of m ethyl alcohol 
in benzene is a linear function of z, where z is the 
molar fraction of the alcohol. The concentration is 
therefore w ithout influence on the polarisation of the 
polar component, and the linking involved in the 
association of the  dipoles of the  alcohol does not 
influence the forces acting on the peripheral electrons.

II. The influence of tem perature on the molar 
refraction of benzene solutions of m ethyl alcohol has 
been investigated. The refractive indices of the  com
ponents and of the solutions are given by n = a Jr bT, 
where a  and b are 1-5142 and —0-0006S for benzene 
and 1-3386 and —0-00043 for m ethyl alcohol. The 
molar refraction of the  solutions increases slightly 
with rise of tem perature, and  the increase is greatest 
in the more concentrated solutions. The effect is 
due to  an  increase of electronic polarisation of the 
alcohol, caused probably by an  increase in the num ber 
of the molecules for which the  velocity is sufficiently 
large to  disturb  the  peripheral electrons of other 
molecules w ith which they  collide. H . F . G il l b e .

Electrochemical examination of the system  
aluininium chloride-sodium chloride. V. A.
Plotnikov  and P. T. K alita  (J. R uss. Phys. Chem. 
Soc., 1930, 62, 2195—2202).—Maximal conductivity 
of fused m ixtures containing 19-2—49 m ol.-%  NaCl 
is found a t  the  eutectic, w hilst for solid m ixtures 
the conductivity rises w ith sodium chloride content. 
The conductivity of solidified m elts is increased 
200-fold by the  addition of 1-7% of sodium sulphate. 
Aluminium is deposited on the  cathode and the 
current is conveyed chiefly by  sodium ions.

R . T r u szk o w sk i.
P h y s ic a l p ro p e r t ie s  of th e  te r n a r y  s y s te m  

p h e n o l-b e n z e n e-w a te r . S. H. W e id m a n  and L . E. 
Sw ea rin g en  (J. Physical Chem., 1931, 35, 836— 
843).—The densities, viscosities, surface tensions, 
and refractive indices have been measured a t  25° for 
homogeneous m ixtures over a wide range.

L. S. T h e o b a l d .
Influence of te m p e ra tu re  o n  th e  d ie le c tr ic  co n 

stants of so m e  g la s se s  in  th e  so ften in g  in te rv a l.
G. Tammann and W. Boehme (Z. anorg. Chem., 1931, 
197, 1—17).—The dielectric constants of salicin, 
brucine, selenium, phenolphthalein, and colophony 
increase linearly with rise of temperature until the sp. 
vol. and refractive index curves exhibit breaks; this 
temperature corresponds with that a t which the 
brittleness characteristic of the vitreous state appears. 
At higher temperatures the increase of the dielectric 

p p

constan t is linear, bu t is more rapid  since the  fraction 
of the  dielectric constant due to  molecular polaris
ation is zero for a m aterial in  the  vitreous form, b u t 
becomes evident when the m aterial passes into the 
condition of a  highly viscous liquid. The m agnitude 
of the  change of the  principal physical properties as 
the glass passes through the softening in terval is 
proportional to  the  appropriate tem perature co
efficient for the  vitreous condition. N either the 
Maxw-ell nor the Clausius-M osotti relation applies to  
salicin and brucine. The tem perature-log conduc
tiv ity  curves for selenium, salicin, and phenol
phthalein arc linear, b u t a  break occurs a t  the 
tem perature a t  which threads m ay be draw n  from the  
glass. The dielectric constants of some boron, lead, 
and barium  glasses have been measured up to  700°; 
the  increase w ith rise of tem perature is a t  first small 
and linear, bu t a t  200—300° the  dielectric constant 
commences to  increase rapidly and more th an  doubles 
by 600°. The form of the  various curves bears no 
simple relation to  the  composition of the  glass, b u t 
the  asym ptotic tem perature approxim ates closely 
to  the cohesion tem perature in several cases; when 
p lo tted  logarithmically, breaks occur in th e  neigh
bourhood of the  tem perature a t  which brittleness 
appears. H . F . G i l l b e .

Segregation in continuous series of mixed 
crystals. G. T a m m a n n  and A. R u p p e l t  (Z. anorg. 
Chem., 1931, 197, 65—89).—The mean tem perature 
of segregation in  mixed crystals of potassium  and 
sodium bromides and potassium  and sodium iodides 
has been determ ined by  observation of the tem per
atures a t  which opalescence appears and disappears. 
M oisture accelerates the  process of segregation. In  
mixed crystals of lithium  and sodium bromides 
segregation occurs between 20 and 60 mol.-%  of 
sodium bromide, the m axim um  effect being a t  200°. 
The tem peratures obtained for the system  potassium  
chloride-sodium chloride lie ra th e r below those 
derived from the cooling curves. M easurements have 
been made also w ith mixed crystals of potassium  
chloride and iodide, bromide and iodide, and chloride 
and brom ide; segregation does no t appear to  take 
place in the last-nam ed system. Microscopical 
investigation of sodium nitrate-potassium  n itra te  
m elts indicates th a t  a  continuous series of mixed 
crystals is formed, since no eutectic is visible and the 
crystallites increase in  size on heating to  200°. On 
cooling, the  large crystallites break down into 
numerous small crystals, as a  result of segregation; 
this process is reversible, and is catalysed by w ater a t 
the ordinary tem perature, although no t a t  100°. The 
system  sodium m etaphosphate-potassium  m eta
phosphate has been exam ined; the salts have only 
limited m utual solubility, and segregation of the 
m ixed crystals has been observed w ith m ixtures 
containing 90 m ol.-%  of the potassium  salt, a t  about 
370°. The opalescence shown by mixed crystals is 
discussed; a t  high tem peratures i t  m ay result from 
the aggregation of molecules of the  same kind, where
as a t  low tem peratures, when caused by the action of 
w'ater, i t  is due to  the appearance of a new, finely- 
dispersed phase. The form ation and breakdown of 
mixed crystals has been correlated w ith the differences
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Ao of th e  la ttice  param eters of the  com ponent s a lts ; 
for values of A a less th an  0-115 A. continuous series 
of mixed crystals are form ed; for A a 0-135—0-144 A. 
a  break occurs in  the  series, and a t  higher values the 
m iscibility in  the solid s ta te  is very lim ited. Segreg
a tion  occurs only when Aa exceeds about 0-05 A.

H . F . G il l b e .
T h e  S a n d  (3 t r a n s f o r m a t io n s  o f  b r a s s e s .  D . 

I it s u k a  (Chikashige Anniv. Vol., 1930, 305—309).— 
Observations on zinc-copper alloys containing 45— 
60%  Cu confirm the view th a t  double transform ations 
take  placo in  the (3 and y-f(3  alloys, and  also, con trary  
to  the  report of R uer and  K rem ers (A., 1930, 161), in 
the  a a l l o y s .  H . F . Gil l b e .

S o lid  so lu tio n s  of th e  c o p p e r -s i lv e r  sy s te m .
D. S to ck da le  (Inst. M etals, Mar., 1931, Advance 
copy, 14 pp.).—The m utual solubilities of copper and 
silver have been determ ined by  m eans of microscopic 
exam ination of quenched specimens and  a t  low tem 
peratures by  m easurem ent of the  electrical resistance 
of quenched wires. For th e  la tte r purpose a differ
ential m ethod, which shows up  small ab ru p t changes 
in  the  resistance of alloys, is described. The copper- 
rich solidus near th e  trip le po in t is lowered very 
suddenly by  the  addition of a few ten ths of 1 %  Ag. 
The solubility of silver in  copper a t  the eutectic 
tem perature is 8-2% by weight, 4-7% a t  700°, 0-7% a t 
400'’, and a t the ordinary- tem perature silver is alm ost 
insoluble in copper. The silver-rich solidus is nearly  a 
stra igh t line joining the m. p. of silver w ith the point
8-8% Cu and 778-5°. The solubility of copper in  silver 
a t  the  eutectic is S-8%, 5-8% ,a t  700°, 1-1% a t 400°, 
and  about 1 % a t  the  ordinary tem perature. “  S tan d 
ard  silver ” containing 7-5% Cu is a uniform  solid 
solution only between 750° and  S10°.

O. J .  W a l k e r .
X -R a y  s tu d y  of th e  c o p p e r  e n d  of th e  c o p p e r -  

s i lv e r  s y s te m . 11. W. D r ie r  (Ind. Eng. Chem., 
1931, 2 3 ,  404— 105).;—X -R ay spectrograpliic exam in
ation of samples of copper containing 0-003— 1-0% 
Ag shows th a t a t  the ordinary tem perature silver is 
no t soluble in  copper. There is evidence, however, 
th a t  copper is soluble in silver. E . S. H e d g e s .

C o n s titu tio n  of th e  c a d m iu m - r ic h  a lloys of 
th e  s y s te m  c a d m iu m -s ilv e r .  P . J .  D u r r a n t  
(Inst. Metals, Mar., 1931, Advance copy-, 15 pp.).— 
The constitution of the  alloys containing from 0 to  
40 w t.-%  Ag has been reinvestigated by therm al and 
micrographic m ethods. The liquidus consists of four 
sm ooth curves intersecting w ith three peritectic hori
zontals a t  343°, 592°, and 640°. The following solid 
solutions e x is t : I  0—6% , I I  IS—33-5%, and I I I  
36-2—39%  Ag. In  phase I I ,  which includes the solid 
solutions i and 8 described by- Petrenko and Federov 
(A., 1911, ii, 281, 800), the  solidus and liquidus are 
roughly parallel and do not intersect, as was previously- 
thought, a t  25 a t.-%  Ag. No transform ations below 
the solidus have been detected in  any  of the  solid 
solutions, b u t I I I  has n o t been exam ined below 400°.

O. J .  W a l k e r .
T h e  s i lv e r - r ic h  a lu m in iu m -s i lv e r  a llo y s  above 

600°. T . P . H oar  and R . K . R ovtxtree (Inst. 
M etals, Mar., 1931, Advance copy, 6 pp.).—Using 
alum inium  of high pu rity  the system  alum inium -

silver has been investigated above 600° up to  15 w t.-%  
Al, and  P etrenko’s diagram  (A., 1905, ii, 635) has 
been modified. The a/p and  |3/y peritectics are found 
to  be a t  779° and  729°, respectively, instead of a t 
770° and  723°, and the a /a + p  and a - f  P/P boundaries 
slope tow ards th e  axis w ith rise of tem perature and 
are no t vertical. The P-phase possibly consists of 
Ag4Al and no t Ag3Al. Tho resemblance between this 
sy-stem and  the alum inium -copper system  is pointed 
out. 0 . J .  W a l k e r .

E u te c tic  p o in t  in  th e  s y s te m  s ilic o n -a lu m in -  
iu m . H . K oto (Chikashige Anniv. Vol., 1930, 303— 
304).—The eutectic corresponds w ith 11-7%: Si and 
578°. H . F . Gil l b e .

E le c tr ic a l co n d u c tiv ity  of a llo y s  a t  lo w  te m 
p e ra tu re s .  J .  C. M c L e n n a n , J . F . A l l e n ,  and J . 0 . 
W ilh e lm  (Trans. Roy-. Soc. Canada, 1930, [iii], 2 4 ,  
I I I ,  25—32).—The resistances of lead-bism uth , lead- 
antimony-, and  bism uth-thallium  alloys have been 
measured down to  tem peratures of abou t 4-2° Abs. 
B ism uth tends to  increase th e  superconductivity 
transition  tem perature, w hilst the  presence of anti
mony- in  some cases causes a low-ering and  in  others a 
raising of th e  superconducting point. The lead- 
bism uth alloy show-s a  superconducting poin t 1-6° 
higher th an  any  previously obtained. W. G ood .

S u p e rc o n d u c tiv ity  of a llo y s. J .  C. M c L e n n a n , 
J .  F . A l l e n ,  and  J .  O. W ilh e lm  (Trans. Roy. Soc. 
Canada, 1930, [iii], 2 4 ,  I I I ,  53—64; cf. preceding 
abstract).—Alloys of m em bers of the  bism uth group 
w ith lead, tin , thallium , and gold show, w ith  the 
exception of lead-antim ony, a pronounced elevation 
of the  superconducting point, w hilst silver-thallium  
alone show-s a transition  tem perature higher than 
th a t  of the pure conductor alone. W . G ood .

T e rn a ry  s ilv e r  a llo y s. I I I .  S y s te m  A g -C u - 
A l. IV. M ech an ica l p ro p e r t ie s  of so m e  te rn a ry  
s ilv e r  a llo y s. S. U en o  (Chikashige Anniv. Vol., 
1930, 57—75, 77—83).—II I .  The system  has been 
studied by therm al analy-sis and  photomicrography. 
The a solid solution of the  system  Ag-AI dissolves 
copper to  form  a ternary- solid solution, and  the ¡3 
solid solution, composed of AlAg3 and AlAg2, dissolves 
copper and CuA12. The tem perature of the Cu-Ag 
eutectic is first raised from  776° to  796° and then 
lowered to  525° as a  result of the incidence of a 
reaction involving the production of CuA12. The 
complex reactions in  copper-rich A l-Cu system s dis
appear on addition of 5%  Ag, a  series of homogeneous 
solid solutions being formed. The tem perature  of 
the  CuAl2+ e  eutectic in  the A l-Cu system  is low-ered 
from 545° to  502° on addition of silver, and  th a t  of 
the AlAg2+ c  eutectic from 565° to  502° on addition 
of copper, on account of the  occurrence of an  invariant 
reaction a t  the  la tte r  tem perature.

IV . The Brinell hardness, m alleability, and  cor- 
rosion-resistance of th e  ternary- alloys A g-Cu-Zn, 
A g-A l-Zn, and  A g-Cu-A l have been investigated. 
The m axim um  hardness of the 10% Zn alloys in  the 
A g-A l-Z n system  occurs a t  10% Al, i.e., in  the 
te rn ary  [3 alloy-, and  of the 20%  Zn alloys a t  3%  Al

~(3). The hardness of the 30%  Zn alloys in  the 
A g-Cu-Zn system  increases to  a m axim um  on increase
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of the silver content up to  50% , whilst in  presence of 
10% Zn the m axim um  is a t  30%  Ag, i.e., in  the 
binary silver-copper eutectic. Two m axim a occur in 
the 5%  A1 alloys in the system  Ag-Cu-A l, viz., a t  
10% and 70%  Ag. The corrosion-resistance tow ards 
hydrochloric acid of A g-C u-Zn alloys containing 30%  
Zn diminishes on addition  of silver to  a m inimum a t 
the composition corresponding w ith the b inary  silver- 
copper eutectic ; increase of the  silver conten t greatly  
reduces the ra te  of corrosion of the  alloys by 0-5A7- 
ammonia solution. Increase of the alum inium  con
ten t beyond 10% very greatly  increases the  ra te  of 
corrosion of A g-A l-Zn alloys by acid or ammoniacal 
solutions. The m alleability of Ag-G u-Zn alloys con
taining 10% Zn is a  m inim um  a t  20—30% Ag, wliilst 
that of A g-A l-Zn alloys containing 20%  Zn falls 
rapidly as the  alum inium  content increases up to  3% .

H . F . G il l b e .
M e ta llo g ra p h ic  in v e s tig a tio n  of th e  i r o n -  

s ilic o n -c a rb o n  a llo y s. I . T ra n s fo rm a tio n s  of 
silicon s te e ls . T. S a tô  (Tech. R ep. Tôhoku, 1931, 
9, 53—103).—The equilibria in  the system  iron - 
carbon-silicon have been determ ined by micrograph- 
ical exam ination and by m agnetic and  dilatom etric 
analysis and the  results are shown by sectional 
diagrams for alloys containing 0-5-—8%  Si and  
0—0-8% C. W ith  increasing silicon conten t the  
magnitude of the  A1 and A3 transform ations decreases 
and the tem perature  of the  m agnetic 'bhange point 
decreases alm ost linearly, reaching 660° w ith 8%  Si ; 
the carbon conten t has no influence on the  m agnetic 
transformation. The austenite field in the stable 
system, iron-silicon-graphite, extends to  about 7%  
Si, but in the m etastable system  iron-silicon-Fe3C i t  
extends to  more th an  8%  Si. The solubility of carbon 
in the a and  S phases increases a t  tem peratures above 
the A1 po in t w ith increasing silicon content and  the 
separation of carbide from these solid solutions on 
cooling becomes more difficult to  suppress so th a t, even 
oil quenching, carbide readily  separates along the 
crystal boundaries. The peritecto-outectic reaction, S 
-f liqu id^= ^y+ graph ite , in  the stable system  takes 
place a t  1195° in  the alloy w ith 0-37% C and  6-5% Si.

A. R. P o w ell .
M eta llo g ra p h ic  in v e s tig a tio n  of th e  te r n a r y  

alloys of th e  i r o n - tu n g s te n -c a rb o n  sy s te m . I. 
C arbides in  tu n g s te n  s te e ls . I I . T r a n s f o r m 
ation a n d  c o n s titu tio n  of tu n g s te n  s te e ls . S. 
Takeda (Tech. Rep. Tôhoku, 1931, 9 , 21—52, 165— 
202).—I. The system  tungsten-carbon-iron contains 
threo carbide phases, namely, WC, a te rn ary  solid 
solution (y;) with a composition approxim ating to  
FeAVgC, and a  solid solution (0) of tungsten and iron 
in Fe3C. The 0-phase is ferromagnetic and the other 
two are non-magnctic. The /¡-phase is coloured by 
etching w ith an alkaline solution of potassium  ferro- 
cyanide and is unstable in alloys w ith a high carbon 
content, decomposing into iron and WC when the 
alloy is cooled slowly or annealed. The compound 
WC is a hard  grey constituent form ed in  high-carbon 
steels by decomposition of the  7]-phase or by  reaction 
between liquid and austenite. The m agnetic changes 
in alloys containing 0 usually take place in  tw o steps 
at tem peratures between 0° and 400°, depending on the 
composition and previous hea t trea tm ent of the  alloy ;

an excess of tungsten  lowers the  critical po in t below 
200° and an excess of iron raises i t  towards 400°.

I I .  The constitution of steels w ith up to  15% W  
and 1-5% C has been determ ined by dilatom etric, 
magnetic, and  microscopic analyses ; the  system 
contains a  m etastable equilibrium between iron, 6, 
and y), and  a stable equilibrium between iron, carbon, 
and WC. Im m ediately after solidification the  alloys 
consist entirely of m etastable phases, b u t after 
annealing the m etastable sta te  persists only in steels 
with a  low carbon content. The field of existence of 
the y-phasc decreases w ith increasing tungsten  con
te n t and  finally disappears w ith 12% W  ; addition 
of . carbon enlarges the  y-ficld up to  0-33% C, then  
diminishes i t  again. The (y-f-S) field disappears w ith 
0-33% and reaches its  maxim um  a t  0-2% C; w ith 
increasing tungsten content i t  gradually becomes 
smaller and finally ceases to  exist in  the  alloy w ith
14-5% W  ; the  homogeneous S-field exists only in 
alloys w ith less th an  0-2% C. A t 735° the peritecto- 
eutectoid reaction y-j-Y j^ia-j-O  takes place; the 
un ivarian t po in t of this reaction corresponds w ith the 
composition 1% W , 0-9% C, 98-1% Fe. The binary 
eutectoid tem perature for the  reaction y^^ra+Y ] rises 
w ith increasing tungsten content to  1335°, a t  wliich 
point the peritecto-eutectic reaction, liqu id-f S ̂ t y - j - '  
7], occurs; similarly, the  tem perature of the binary 
eutectoid reaction y^=S:0j-Y] rises to  1085°, a t  which 
poin t a te rnary  eutectic reaction, m elt^^y+O-j-Yi» 
takes place. In  low-carbon alloys a  binary  eutectoid 
reaction a ^ ^ Y j-f  e (Fe^Vg) occurs.

A. R . P o w ell .
S o lu b ility  of c a lc iu m  c a rb o n a te  in  w a te r  con

ta in in g  a n  a lk a li ch lo rid e . R . D u b r is a y  and R. 
F r ançois (Compt. rend., 1931, 1 9 2 , 741—743).— 
T h a t the reaction CaC03+2K Cl^=î=K 2C 03-l-CaCl2 is 
responsible for the  fixation of potassium  in agri
cultural soils is made probable by the  fact th a t  
solutions which are saturated  with calcium carbonate 
show increasing alkalin ity  and  increasing content of 
calcium w ith increasing concentration of potassium  
chloride. C. A. S il b e r r a d .

S o lu b ility  of n i tro g e n  in  w a te r  a t  h ig h  p r e s 
s u re s  a n d  te m p e ra tu re s .  J .  B. G o o d m a n  and 
N. W . K ra s e  (Ind. Eng. Chem., 1931, 2 3 , 401— 404), 
—A m ethod for determ ining the solubility of gases 
in liquids a t  ordinary and higher tem peratures and 
a t  pressures from  100 to  1000 atm . is described. 
The solubility of nitrogen in w ater has been m easured 
between 0° and  170° and  a t  pressures of 100, 125, 200, 
and 300 atm . and  curves are given showing the 
deviations from H enry’s law. The departures are 
a ttrib u ted  to  the solvent ra ther than  to  a peculiarity 
of nitrogen. These results and  the existence of a 
m inimum solubility a t  constant pressure are discussed 
in relation to  solvent density, viscosity, internal 
pressure, surface tension, association, compressibility, 
and therm al expansion, bu t no definite conclusion is 
reached. E. S. H e d g e s .

S o lu b ility  of U .S .P . c h em ica ls . W. S c h n e l l -  
b a c h  and  J .  R o s in  (J. Amer. P h an n . Assoc., 1931, 
2 0 ,227—233).—The following solubilities (g. in lOOg.of 
solvent) a t  25° are recorded : (a) in  w ater : sodium d i
hydrogen phosphate (anhydrous), 48-69 g. ; methylene-
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blue, 2-3 g . ; emetine hydrochloride, 16-53 g . ;
(6) in ethyl a lcoho l: ferric chloride, 51-45 g . ; m ethyl
ene-blue, 1-47 g . ; sodium diethylbarbiturate, 0-313 g . ; 
sulphonal, 13-9 g . ; vanillin, 48-42 g . ; (c) in g lycero l: 
potassium  chlorate, 1-055 g . ; potassium  citrate, 
28-20 g. H . E . F . N o t t o n .

S o lu b ilitie s  of s a l ts  in  e th y len e  g lyco l a n d  i ts  
m ix tu re s  w ith  w a te r . H . M. T r i m b l e  (Ind. Eng. 
Chem., 1931, 23, 165— 167).—Metallic salts in general 
are less soluble in ethylene glycol than  in w ater, bu t 
the  sequence of the salts is the  same. Halides w ith a 
m arked tendency to  form hydrates are very soluble, 
and hydrated salts are more soluble th an  the  corre
sponding anhydrous salts. The effect of tem perature 
is not m arked except in the  case of magnesium 
ammonium chloride, bu t unstable solutions are 
tem porarily formed in the boiling solvent, from which 
the salt is soon precipitated in an  am orphous form. 
The ternary  systems formed by glycol and w ater 
in com bination with potassium  iodide, bromide, 
chloride, and sulphate, sodium chloride, and copper 
sulphate pentahydrate  have been examined a t  30°.

H. A. PlC.GOTT.
T h e o ry  of so lu b ility . P . A. B o n d  (Proc. Iowa 

Acad. Sci., 1929, 36, 262—263).—The theory postu l
ates two forces, (a) tending to  arrange substances in 
the lattice forms of the solid sta te , and (6), therm al, 
tending to  break up  such forms.

C h e m ic a l  A b s t r a c t s .
L a n g m u ir 's  a d s o rp tio n  is o th e rm . R .  S . B r a d 

l e y  (Phil. Mag., 1931, [vii], 11, 690—696).—M athe
m atical. The tem perature variation of the  constants 
in Langm uir’s equation is derived theoretically for the 
adsorption of gases on charcoal, and the results are 
found to  be in  accord w ith those of Zeise (cf. A., 1928, 
1182). N . M. B l i g h .

A d so rp tio n  of d i- s u b s t i tu te d  b en zen e  d e r iv 
a tiv e s . B. T a m a m u s h i  (Bull. Chem. Soc. Japan , 
1931, 6, 74—79).—The adsorption by charcoal of 
o-, *»-, and p-nitroplienols, -nitroanilines, and -dinitro- 
benzcnes in  benzene solution has been measured. The 
nitrophenols and nitroanilines are adsorbed in  the  
order p > v i> o ,  which is the  inverse order of their 
solubilities in  benzene. Similarly, m-dinitrobenzene 
is less adsorbed and  more soluble than  the o- and 
p-compounds, bu t o-dinitrobenzene is both more 
soluble and  more adsorbed th an  p-dinitrobenzene. I t  
is suggested th a t  the  dipole m om ent, which is much 
greater for o- th an  for p-dinitrobenzene, m ay affect 
th e  adsorption through electrostatic forces. The 
order of the  m. p. and  of the molecular association 
appears to  support this view. A. A. L e v i .

D isc o n tin u o u s  n a tu re  of th e  p ro c e s s  of s o rp tio n  
of g a se s  a n d  v a p o u rs  b y  p o ro u s  so lid s . A. J .
A l l m a n d  and L. J .  B u k r a g e  (Proc. Roy. Soc., 1931, 
A. 130, 610— 632).—Adsorption isotherm als for 
carbon dioxide, carbon tetrachloride, benzene, water, 
and am yl alcohol have been determ ined a t  25° by a 
sta tic  m ethod (Allmand and P u ttick , this vol., 160), 
using four different do-gassed charcoals, the  pressure 
range being 0-13— 19-2 mm. M easurements were also 
made w ith silica gel and benzene, water, and 
carbon tetrachloride, respectively. All these iso- 
therm als afford evidence of discontinuity, in some

cases very m arked and in others barely exceeding the 
lim its of experim ental error. These and previous 
results are discussed. The au thors’ views agree 
largely w ith those of Goldmann and Polanyi (A., 
1928, 579) and of Semenov (A., 1930, 851).

L. L .  B ir c u m s h a w .
H e a t of a d s o rp tio n  of c e r ta in  o rg a n ic  v a p o u rs  

b y  c h a rc o a l a t  25° a n d  50°. J .  N. P e a r c e  and
G. H . R e e d  (J. Physical Chem., 1931, 35, 905—914). 
—The heats of adsorption of m ethyl and methylene 
chlorides, chloroform, and carbon tetrachloride by a 
steam -activated, acid-washed coconut charcoal of 
0-28% ash content have been determ ined a t  25° and 
50° by the m ethod previously described (A., 1928, 
481). The heats of adsorption can be represented by 
the equation h—aX h, where a  and 6 are specific con
stan ts, and X  is the  num ber of c.c. adsorbed per g. of 
charcoal. The mol. heat of adsorption increases with 
the num ber of chlorine atom s in the  molecule. The 
tem perature coefficient is very small.

L. S. T h e o b a l d .
A d so rp tio n  of g a se s  b y  g la s s  w a lls . V III. 

H y d ro g e n  ch lo rid e . M. C r e s p i  and E . M o le s  
(Anal. Fis. Quim., 1931, 29, 146—157).—With 
hydrogen chloride, as w ith o ther gases, there is a  slow 
absorption and a  rapid  adsorption which occur 
simultaneously. The former predom inates, and the 
result of the  whole process accords with the Freundlick 
equation. The results of previous workers are 
reviewed and Scheuer’s values (A., 1909, ii, 991) shown 
to involve a considerable error. H . F . G i l l b e .

D e so rp tio n  of g a se s  f ro m  m o le c u la r ly  plane 
g la s s  su rfa c e s . J .  R . C u r r y  (J. Physical Chem., 
1931, 35, 859—873).—The desorption of air, carbon 
monoxide and dioxide, hydrogen, ammonia, ethylene, 
and toluene from molecularly plane surfaces a t  —78° 
and 25° has been determ ined. Except in  the case of 
carbon dioxide, desorption is complete a t  fairly low 
tem peratures (150—250°). Contact w ith water 
vapour causes a change in  the  surface of the glass and 
subsequent adsorption of tolueno and hydrogen is 
increased and desorption is retarded, bu t the glass 
surface tends to  become molecularly plane after 
repeated desorption experim ents. W ater vapour 
itself is strongly adsorbed and is expelled continuously 
as the  tem perature is raised. The surface of a 
fresh, unwashed tube of soft glass is rendered mole
cularly plane by  continued heating a t  a tem perature 
slightly below the  m. p. L. S. T h e o b a l d .

D ire c t m e a s u re m e n t  of th e  a d s o rp tio n  of so lu 
b le  s u b s ta n c e s  b y  th e  b u b b le  m e th o d . D. M.
G a n s  and W . D. H a r k i n s  (J. Physical Chem., 1931 
35, 722—739).—The adsorption of p-tolukline and of 
isoamyl alcohol in  the air-solution interface has been 
directly measured by the bubble m ethod. The 
results agree w ith those of McBain and Davies (A., 
1927, 1022) in th a t  adsorption increases with con
centration  until i t  reaches a constant value greater 
th an  th a t  which corresponds with a unimolecular 
film. In  general, however, the adsorption now 
m easured is less than  th a t obtained by  McBain and 
Davies (loc. t i t . ) .  The adsorption appears to  decrease 
as the  adsorbing bubbles decrease in size and may 
approach the value for each solute which is given by
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the u su a l a d so rp tio n  e q u a tio n  a n d  b y  e x p e rim en ts  
with in so lu b le  film s. L. S. T h e o b a l d .

A d so rp tio n  of io n s  a n d  so ls  b y  f re s h ly -p re 
p a red  p re c ip ita te s  a n d  i t s  in flu en ce  on  th e  
fo rm a tio n  of L ie se g a n g  r in g s .  I I . A. C. C h a t - 
t e r j i  and S. C. V a r m a  (Z. anorg. Chem., 1931, 196, 
247—256).—During the form ation of lead chrom ate 
by the in teraction of lead acetate and potassium  
chromate no chrom ate ions arc adsorbed by  the 
precipitate, b u t a  p a r t of the  lead chrom ate goes into 
the aqueous phase as a result of the  peptising action 
of the chrom ate ions. Freshly-precipitated and 
washed lead chrom ate does no t adsorb more th an  5%  
of chromate ions, and the am ount adsorbed decreases 
with increase in  the  concentration of the  potassium  
chromate. The freshly-prepared precipitate adsorbs 
a considerably greater am ount of lead chrom ate sol. 
The adsorption of a sol of lead chrom ate stabilised 
by gelatin decreases as the concentration of gelatin 
increases and a t  sufficiently high concentrations of 
gelatin the adsorption is reduced to  zero. This fact 
is believed to  explain the difficulty of obtaining 
periodic structures of lead chrom ate in  concentrated 
gelatin gels. The cause of the spaces between the 
bands of precipitate is traced to  adsorption of the 
peptised sol by each band of precipitate and not to 
adsorption of the reacting electrolyte as assumed by 
Bradford. ' E . S. H e d g e s .

A d so rp tio n  co m p o u n d s . E .  N e g r i  (Arch. 
Farm, sperim., 1931, 51, 193—215).—The precip it
ation of tricalcium  phosphate in  an  aqueous cod-liver 
oil emulsion by successive addition of phosphoric 
acid, calcium chloride, and ammonia results in  the 
formation of a stable compound which liberates fa t 
when treated  w ith hydrochloric acid. The proportion 
of fat thus adsorbed gradually increases if the quan tity  
of fat is kep t constan t while the adsorbing surface is 
increased. If, however, th is surface remains u n 
changed while the  am ount of oil is increased, the 
adsorbed fa t increases in  absolute am ount bu t 
diminishes relatively to  the to ta l am ount of oil present. 
These results are considered to  indicate the form ation 
of adsorption compounds. T. H . P o p e .

H eats  of w e tt in g  a n d  of a d s o rp tio n  on  zinc  
oxide. W . W . E w in g  (Ind. Eng. Chem., 1931, 23,
427— 129).—The heats of adsorption of gaseous 
carbon dioxide, sulphur dioxide, ammonia, water, 
benzene, xylene, and pyridine, and the heats of wetting 
of liquid water, benzene, xylene, pyridine, “ nujol,” 
linseed oil, and solutions of zinc oleate in benzene and 
in pyridine by zinc oxide have been measured. The 
effect of particle size of the  pigm ent has also been 
studied, using w ater vapour as the  adsorbed vapour. 
The heats of w etting or of adsorption vary  w ith the 
nature of the  liquid or gas, and the  tenacity  w ith 
which the adsorbed m aterial is held, as m easured by 
the speed of outgassing, also varies w ith the nature of 
the gas, b u t there seems to  be no direct relation 
between the two. Carbon dioxide and pyridine have 
about the same heats of adsorption, bu t the former is 
readily released and the  la tte r is not. The heat of 
adsorption of w ater is greater th an  its heat of wetting, 
perhaps indicating th a t  the  heat of adsorption is made 
up of the heat of w etting and the heat of condensation.

The heat of adsorption is directly proportional to  the  
surface of the  adsorbent and is independent of the 
size of the particles. E . S. H e d g e s .

S u rfa c e  te n s io n s  of a q u eo u s  so lu tio n s  of p - to lu -  
id in e . R .  C. B r o w n  (Phil. Mag., 1931, [vii], 11, 
686—690).—Values obtained by  different m ethods 
are in fair agreem ent w ith those of Gans and H arkins 
(cf. A., 1930, 991). N. M. B l ig h .

T h e rm o d y n a m ic  s tu d y  of su rfa c e  te n s io n , 
a ffin ity , a n d  r a te  of a d so rp tio n . IX . C hange
of v a r ia b le s . R . D e f a y  (Bull. Acad. roy. Belg.,
1931, [v], 16, 1425— 1441).—M athem atical (cf. A., 
1930, 686). C. W. G i b b y .

T h e rm o d y n a m ic  s tu d y  of su rfa c e  te n s io n , 
a ffin ity , a n d  r a te  of a d so rp tio n . X. R.
D e f a y  (Bull. Acad. roy. Belg., 1931, 17, 73— 89; cf. 
A., 1930, 1109).—M athem atical. Equations similar 
to  th a t  of Duhem and Margules are derived for 
processes of adsorption. J .  R . I. H e p b u r n .

T h e rm o d y n a m ic  s tu d y  of su rfa c e  te n s io n , 
a ffin ity , a n d  r a te  of a d so rp tio n . X I. R .
D e f a y  (Bull. Acad. roy. Belg., 1931, [v], 17, 217— 
234).—Theoretical. A. J .  M e e .

M o le c u la r  th e o ry  of su rfa c e  e n e rg y  : th e  s u r 
face e n e rg y  of th e  liq u e fied  in e r t  g a se s . R . S. 
B r a d l e y  (Phil. Mag., 1931, [vii], 11, 846— 849).— 
M athematical. The calculated surface energy for 
argon and  helium is in  satisfactory agreem ent w ith 
observed values. N. M. B l ig h .

P ro b le m s  of th e  b o u n d a ry  s ta te . (S i r ) W . 
H a r d y - (Phil. Trans., 1931, A, 2 3 0 ,1 —37).—Films are 
considered as a fourth  sta te  of m atter characterised by 
the sharing of the energy w ith the adjacent phases. 
The m ost promising view of the boundary sta te  in 
liquids is th a t i t  is due to the  form ation of chains of 
highly-polarised molecules stretching through the lubri
can t from one enclosing solid to  the  other. Each chain 
has little strength  in  shear, great strength  in tension, and 
in bo th  the strength decreases as the chain lengthens. 
The in tensity  of polarisation a t  any  level in a  chain is 
the sum of two term s of the .same sign contributed 
independently by the fields of a ttrac tion  a t  the ends. 
The influence of each field diminishes as the distance 
from the solid face increases, and  the least value of the 
sum of the two term s is a t  a m ean value surface or 
surfaces. In  the only instance in which the  position 
is known w ith certa in ty  the  m ean value surfaces for 
slip and for break coincide, bu t th is is after th e  jo in t 
has been frozen. The Leslie pressure is considered 
as the osmotic pressure of the lubricant. I f  the  
molecular chains help to  support the loading by their 
resistance in compression, in which case the expression 
for the Leslie pressure would include two terms, one 
representing the rigidity  of the structure, the  other 
representing the defect in  mobility, the Leslie pressure 
becomes strictly  analogous to  the swelling pressure 
of a gel. Difficulties in the acceptance of a Leslie 
pressure in air and the  presence of a complete air-gap 
are discussed. The to ta l strength  of all the chains of 
molecules in tension increases as the length of the 
molecules of which they are built increases, whilst 
the  to tal strength  of all the chains in shear decreases 
and, when allowance is made for perturbation  due to
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the  end groups of atom s, the  relation in both instances 
is always linear. W hen the  length of the molecules 
is great enough strength  in  shear vanishes. The 
strength  in tension m ust be due to  the  lateral fields of 
a ttrac tion  of the  molecules, a t  least as much as to  the 
fields a t  the ends. The decrease in  the strength  in 
shear m ay be due merely to  the increase in  the  m om ent 
of the applied force. E . S. H e d g e s .

O p tic a l in v e s tig a tio n  of th in  m e ta l l ic  f ilm s , 
e sp ec ia lly  of s ilv e r . W . R e in d e r s  and  L. H am 
b u r g e r  (Rec. trav . cliim., 1931, 5 0 , 351— 376).—  
The light absorption and ul tram ic rose op ic structure 
of th in  silver films formed in  a vacuum  liavo been 
investigated. Their s tructure  depends on their 
thickness, the tem perature of their form ation, and on 
the nature  of the under-surface. Silver films formed 
in a  high vacuum  a t  the ordinary tem perature and of 
average thickness of less than  two atom s are invisiblo 
in  the ultramicroscope, b u t slightly tliicker films show 
a mosaic p a tte rn  of ultram icrons. The invisible 
films of subatom ic thickness were developed in various 
ways, b u t no m ethod of carrying out this process gave 
a  trustw orthy  record of the  structure of the prim ary 
deposit. Using a solution of a silver salt as developer 
films as th in  as 10 '10 to  10 '11 cm. or 0-001 atom  average 
thickness could be developed, bu t developm ent w ith 
m etal vapours required considerably thicker films. 
The developed structure  of these th in  prim ary films 
shows no linked mosaic form, b u t only individual 
nuclei. This indicates th a t only a  few of the larger 
aggregates formed are capable of development. 
Aggregates of three atom s can be developed, bu t 
single atom s or tw o-atom  aggregates .cannot. The 
particle size of these th in  sublim ates shows a frequency 
distribution according to  a  probability  law. The 
mean nuclear size decreases w ith decreasing m obility 
of the atom s in the under-surface. J .  W. S m it h .

A n o m a lo u s  flow  of a  s t ro n g  so lu tio n  of l i th iu m  
ch lo rid e  th ro u g h  n a r ro w  g la s s  tu b e s . G. W . S.
B l a i r  and  R . K . S c h o f ie l d  (Phil. Mag., 1931, [vii], 
11, 890—896).—Flow-pressure curves for nearly 
saturated  solutions of lithium  chloride were obtained 
and compared w ith those for glycerol-w ater m ixtures 
of the same viscosity. The Poiscuille law is not 
obeyed. The curves arc linear, bu t give a small 
in tercept on the pressure axis, indicating th a t small 
strains are no t dissipated im m ediately during flow, 
probably due to  the tendency of the  ions to  m aintain 
a non-random distribution. Using tubes of different 
radius and length, i t  was found th a t th e  simple 
r 1 law (where r  is the  radius) is no t exactly obeyed, 
indicating anomalous flow close to  th e  wall of the  tube.

N . M. B l i g h .
E q u il ib r ia  in  o sm o tic  s y s te m s  in  w h ic h  fo rces  

ac t. I I . O sm o tic  s y s te m s  in  w h ic h  th e r e  is  a n  
ac tiv e  m e m b ra n e  p e rm e a b le  fo r  m o re  th a n  one 
su b s ta n c e . F . A. H . S c h r e i n e m a k e r s  (Proc. K . 
Akad. W etensch. A m sterdam , 1930, 33, 1133— 1139; 
cf. this vol., 163).—The previous theoretical t re a t
m ent is extended to  the case of an  active mem brane 
permeable for more than  one substance.

O. J .  W a l k e r .
H ig h ly -p o ly m e rise d  c o m p o u n d s . L . M o le 

c u la r  c o m p le x ity  of c o m p o u n d s  of h ig h  m o l. w t.

H . S t a u d i n g e r  (Z. physikal. Chem., 1931, 153, 
391— 424; cf. this vol., 465).—A sum m ary of previous 
work on the  determ ination of the  mol. w ts. of liighly- 
polymerised compounds. Viscosity data , in  particular, 
show th a t in  dilute solutions of such compounds the 
dispersed particles are no t micelles b u t single mole
cules of very high mol. w t., and there is good reason 
for believing th a t these large molecules persist in  the 
solid state. I t  is considered th a t  X -ray  analysis in 
itself is of little  value for the  determ ination of mole
cular complexity. R . C u t h i l l .

T e m p e ra tu re  of m a x im u m  d e n s ity  of aqueous 
so lu tio n s . D ev ia tio n s  f ro m  th e  la w  of D esp re tz .
N . G r e g g -W il s o n  and R. W r i g h t  (J. Physical Chem., 
1931, 35 , 624—628).—The lowering of the  tem 
perature of m axim um  density  of amine solutions 
shows th a t  the  law of Despretz does no t hold for the 
more concentrated solutions. The relative densities 
a t  5° and the coefficients of expansion between 12-5° 
and 15° are tabulated . L. S. T h e o b a l d .

F ic tiv e  v o lu m e s  of s o d iu m  s u lp h a te  in  aqueous 
so lu tio n s  of s u lp h u r ic  a c id  a n d  of io d in e  in  an 
aq u e o u s  so lu tio n  of p o ta s s iu m  io d id e . R . E.
G ib s o n  (J. Physical Chem., 1931, 35 , 690—699; 
cf. A., 1927, 508).—The specific volumes of solutions 
of sodium sulphate in  approxim ately 5%  and in  10% 
sulphuric acid a t  25° are used to  calculate the  fictive 
volume of sodium sulphate in these solutions. The 
curves connecting this w ith  concentration show 
peculiarities which are correlated w ith the  formation 
of sodium hydrogen sulphate in  solution. The specific 
volumes of iodine in a 49%  solution of potassium 
iodide a t  25° show th a t the  fictive volume of the 
iodine for solutions containing 10—50%  I  is 0-2390 
c.c. per g. A large am ount of in teraction between 
iodine and potassium  iodide is thus precluded.

L. S. T h e o b a l d .
V olu m e of e le c tro ly te  so lu tio n s . O. R e d l ic h  

(Naturwiss., 1931, 19, 251).—From  the Debye- 
Huckel theory  i t  is deduced th a t  the partia l molar 
volume of an electrolyte in dilute solution is a  linear 
function of the  square root of the concentration. 
This relation agrees w ith the  experim ental d a ta  and 
is of value for the  determ ination of the  p artia l molar 
volume a t  infinite dilution. R .  C u t h i l l .

V isco sity  of e le c tro ly te s . H. F a l k e n h a g e n  
(Nature, 1931 ,1 2 7 , 439-440).—A discussion.

L. S . T h e o b a l d .
D ie le c tr ic  c o n s ta n ts  of so lu tio n s  of e lec tro ly tes .

R. F u r t h  (Physikal. Z., 1931, 32, 184— 187).—The 
dielectric constant decreases rapidly with increasing 
concentation, passes through a minimum, and then 
increases continuously. The significance of this 
general observation is discussed. W. G o o d .

C ollo ids p re p a re d  b y  m o le c u la r  s t r e a m  con
d e n sa tio n  m e th o d s . I. O rg a n o so ls  of a lk a li 
m e ta ls . A. J .  R a b i n o y i t s c h , V. A. K a r g i n , and 
E . B. F o d u ia n  (KoUoid-Z., 1931, 54, 288—295).— 
An im provem ent on th e  m ethod of Roginsky and 
Schalnikov (A., 1927, 1137) for preparing organosols 
of th e  alkali m etals by the simultaneous condensation 
of th e  vapours of the  m etal and the  organic liquid is 
described and a m ethod developed for measuring the
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electrical conductivity  and cataphoretic m igration 
velocity of these sols in  a  vacuum . All the  organosols 
obtained were negatively charged. Sols of sodium 
in ethyl ether and ethylam ine, and sols of potassium  
in ethyl ether, ethylam ine, and  propylamine prepared 
by this means are fairly  s ta b le ; they  coagulate slowly 
in the dark  and rapidly in  the  light. A ttem pts to  
prepare pure potassium  sols in  benzene, toluene, and 
tripropylamine -were unsuccessful, the  solvent under
going decomposition. The sols m aj’- be purified by  a 
second condensation and  th ey  are then  more stable 
and have a  higher cataphoretic m igration velocity. 
After repeated purification sols of sodium and po tass
ium in e thy l e ther and sols of potassium  in propyl
amine and  ethylam ine precipitate to  form the com pact 
metal. The electrical evidence leads to  th e  view th a t  
the surface of the  particles is th e  seat of ionogenic 
groups, the alkali m etal cation being directed towards 
the dispersion medium. Both potassium  and sodium 
sols in ethylam ine contain th e  m etal p artly  in a  mole- 
cularly dispersed form. The molecular solutions are 
left when the colloidally dispersed particles coagulate.

E . S. H e d g e s .
C ollo idal s y n th e s is  of re a d ily  c ry s ta ll is a b le  

o rg an ic  su b s ta n c e s . N . v o n  W e i m a e n  (Kolloid- 
Z., 1931, 54, 296—306).—Cohoidal solutions of 
naphthalene, papaverine, camphor, salol, and  benzo- 
phenone are no t stable for more th a n  a few seconds 
at the ordinary tem perature, b u t m ay be kep t stable 
indefinitely a t  —80° in  the  form  of a  glass, the  dis
persion medium being 68% sucrose solution. A very  
stable sol of anthracene m ay be prepared by pouring 
a 0-025% alcoholic solution of anthracene into a  large 
volume of w ater, w ith vigorous stirring. Phen- 
anthrene sols can be prepared similarly, b u t are less 
stable in v irtue of the  greater solubility; th ey  are 
fairly stable a t  0° when the  dispersion medium con
tains sucrose. A nthraquinone sols prepared in  this 
way are more stable. A nthracene and phenanthrene 
sols are described as unidimensional colloids, the 
crystalline particles being of microscopic size in two 
directions and of colloidal thickness. A nthraquinono 
forms a two-dimensional colloid, the  length of the  
particles exceeding colloidal size. E . S. H e d g e s .

[R ela tio n s of] g u m  a ra b ic  to  c o llo id a l s ilv e r  
and g o ld . J .  V o ig t  (Kolloid-Z., 1931, 54, 307-
310).—Pure gum  arabic has no reducing action on 
silver oxide or chloroauric acid solutions either w ith 
or w ithout the  aid of ultra-violet radiation. The 

rotective effect of gum arabic, however, is reduced 
y irradiation w ith ultra-violet light and sim ultane

ously the viscosity of the  sol decreases. Arabic acid 
has a different absorption spectrum  after the  irradi
ation. The use of gum arabic sols as a vehicle for the 
injection of colloidal silver is discussed.

E. S. H e d g e s .
P h y sico -ch em ica l p ro p e r t ie s  of g u m  a ra b ic -  

w ater s y s te m s  a n d  th e i r  in te rp re ta t io n . R . 
T a ft and L. E. M a l m  (J. Physical Chem., 1931, 35, 
S74—892).—The viscosities, densities, f. p ., p n values, 
and conductivities of gum arab ic-w ater system s have 
been determined. In  agreem ent w ith Thomas and 
Murray (A., 1928, 706), m ost of the  properties are best 
explained by the assum ption th a t  purified gum  arabic

is a strong organic electrolyte of high equivalent 
weight and no t a distinct colloidal phase.

L. S. T h e o b a l d .
D iffu sio n  of co llo id  p a r t ic le s . I . A b n o rm a lly  

h ig h  d iffu s io n  v e lo c itie s  in  h y d ro p h ilic  so ls . I I . 
N ew  io n  e ffec t in  h y d ro p h ilic  so ls . H . R .  B e u i n s  
(Kolloid-Z., 1931, 54, 265—272, 272—278.—I. An 
apparatus previously described (this vol., 302) has 
been used to  determ ine the diffusion velocities of the  
particles of two lands of soluble starch and of gum 
arabic. In  each case exceptionally high values were 
obtained and the  diffusion constants were higher the  
more readily soluble were the colloids and  the  more 
stable the  sols. F rom  the  diffusion constan ts the  
values 1-9 and 1-4 mg were calculated for the  radii of 
the  particles of two different soluble starch sols, and 
0-85 mg for gum arabic particles. The values are thus 
n o t far removed from those obtained for tru e  mole
cular solutions and are scarcely consistent w ith 
viscosimetric and  dialysis da ta . The anomalies 
cannot be explained by the  presence of an equilibrium 
portion of the  colloid in  the  molecular s ta te  of solution,, 
nor by the  presence of electrolytes.

I I .  The diffusion constants of sols of soluble starch 
and of gum arabic are lowered very considerably by 
adding small quantities of electrolytes. The effect 
is relatively greatest a t  low concentrations (1 milli- 
equiv. per litre), and fu rther additions produce little  
more change. The m agnitude of the  decrease in 
diffusion velocity increases w ith the valency of the 
ion w ith an  opposite charge to  th a t  of the colloid; on 
the o ther hand, the  effect produced by  th e  ion of 
similar charge to  the colloid decreases w ith increasing 
valency of the ion and is in general less m arked.

E . S. H e d g e s .
D isp e rso id o lo g ic a l s tu d y  of s i lv e r  s a l t s  in  

aq u e o u s  a lco h o l, a ce to n e , a n d  d ie th y l k e to n e  
so lu tio n s . I .  S. I s h i i  (Bull. Chem. Soc. Japan , 
1931, 6, 53—60).—The solubility of highly purified 
silver iodide in solutions of potassium  iodide in  aqueous 
ethyl alcohol and aqueous acetone of varying com
position has been measured and the results are 
expressed graphical!}-. The decrease in  solubility 
when acetone is diluted w ith w ater corresponds w ith 
the  increase of dielectric constant of the  m ixture.

E . S. H e d g e s .
P o ly a to m ic  h y d ro x y -c o m p o u n d s  in  th e  s y n 

th e s is  of e le c tro n e g a tiv e  so ls . V II. F o rm a tio n  
of f e r r ic  h y d ro x id e  so ls  in  th e  p re se n c e  of p o ly 
m e r ic  c a rb o h y d ra te s . A. D u m a n s k i  and V. S. 
P u t s c h k o v s k i  (J. Russ. Phys. Chem. Soc., 1930, 62, 
2249—2259).—The system s ferric chloridc-sodium 
hydroxide or am m onia-polysaccharide are repre
sented graphically, using triangular co-ordinates. 
The diagram s obtained w ith inulin and dextrin  are the 
m ost similar to  those previously obtained for monoses. 
The peptising action of the various carbohydrates 
studied increases in  the ord er: inu lin> d ex trin > so lu b le  
s ta rch > g u m  arabic. The protective action of gum 
arabic is, however, greater th an  th a t of starch. The 
peptising action diminishes after a certain  point w ith 
increasing alkalinity, and  is greater a t  the same 
alkalin ity  using sodium hydroxide than  ammonia. The 
peptising action of polysaccharides is on th e  whole 
feebler than  th a t  of monoses. R . T b u s z k o w s k i .
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S pecific  in d u c tiv e  c a p a c ity  a n d  m o l. w t. of 
co llo id s. N. M a r in e s c o  (Compt. rend., 1931, 192, 
625— 628).—The mol. w t. of a  colloid can be deter
mined from the  equation M = \R T j'icr lv, where X is 
the wave-length of anomalous dispersion of the dis
solved colloid, R  the gas constant, T  the  absolute 
tem perature, c the velocity of light, yj the  viscosity, 
and v the  specific volume of the colloid in  solution. 
Calculated in  this way the mol. w t. of gelatin is 11,300.

C. A. SlLBERRAD.
D ie le c tr ic  c o n s ta n t of p ro te in  so lu tio n s . I. 

Z ein . J .  W ym an , jun. (J. Biol. Chem., 1931, 90, 
443— 476).—Two m ethods, based on resonance, are 
described for measuring the dielectric constant of 
solutions of zein in 70%  w-propyl alcohol. Anomalous 
dispersion is present, and the zein molecule is highly 
polar; a value of 6 0 X 10~18 e.s.u. is deduced for the 
perm anent electric m om ent. Gelation of zein solutions 
on keeping is not accompanied by a change in dielectric 
constant. A. C o h e n .

G ra p h ic a l m e th o d  fo r  c a lc u la tio n  of p a r t ia l  
spec ific  v o lu m e s  of p ro te in s . T. K a t s u r a i  
(Suppl. Sci. Papers In st. Phys. Chem. Res. Tokyo, 
1931,15, 7—8).—In  the  determ ination of the mol. wt. 
of proteins by the ultracentrifugal m ethod the partial 
specific volume of the protein is calculated from 
pyknom etric measurements. A graphic m ethod which 
enables the  specific volume to  be read directly from 
the density of the solution is described.

E. S. H e d g e s .
D ie le c tr ic  c o n s ta n t a n d  s t ru c tu re  of th ix o tro p ic  

so ls . S. S. K i s t l e r  (J. Physical Chem., 1931, 35, 
815—829).—The degree of hydration derived from 
the dielectric constants increases w ith the oscillation 
frequency. W ith a wave-length of 32-7 cm. dialysed 
sols of alum inium  and ferric oxides show little hydr
ation  until an  electrolyte is added. The first small 
addition of electrolyte produces the largest depression 
of the dielectric constant, which is very near to  th a t 
of water. No change of the dielectric constant of the 
thixotropic sols before and after gelation could be 
detected. The viscosity of the  interm icellar solution 
is practically the  same in  the gel and in the sol before 
gelation. Thixotropy is best explained by the 
assum ption th a t  some form  of oriented anisotropy 
of the  water, probably chains of w ater molecules, 
extends from the surface of each colloidal particle and 
tends to  link it  w ith those surrounding it.

L. S. T h e o b a l d .
C o llo id a l f e r r ic  o x ide  a n d  v a r io u s  fa c to rs  

w hich, in flu en ce  i ts  a b ility  to  c a ta ly se  th e  d e c o m 
p o s itio n  of h y d ro g e n  p e ro x id e . R . J .  K e p f e r  
and  J .  H . W a l t o n  (J. Physical Chem., 1931, 35, 
557—577).—Tho decomposition of aqueous solutions 
of hydrogen peroxide by  colloidal ferric oxide, p re
pared by the m ethod of Sorum (A., 1928, 703), has 
been investigated in the  dark  a t  30— 60°. The 
reaction is approxim ately unimolecular, bu t the values 
of k increase as the  reaction progresses. Between 30° 
and 60°, lc1+10/k, is approxim ately 2-33, indicating 
th a t the  decomposition is a true chemical reaction 
independent of a  process of diffusion. Doubling the 
concentration of catalyst between the limits 0-286 and
2-281 g. per litre increases the ra te  of decomposition

2-2 times. The effect of additions of sodium or 
barium  chloride, potassium  sulphate, sodium di
hydrogen phosphate, disodium hydrogen phosphate, 
hydrochloric acid, sodium hydroxide, and copper 
sulphate has also been determ ined. For the first 
three electrolytes, the  curves show (i) a marked 
decrease in  catalytic ac tiv ity  followed by a gradual 
decrease, both of which are due to  adsorption of 
chloride ions by the sol, (ii) a  second marked decrease 
due to  coagulation of the  sol, and (iii) a region of little 
change corresponding with .further adsorption of 
electrolyte by the coagulated sol. For the other 
electrolytes modified curves are obtained and these 
are explained by changes in the stab ility  of the 
solutions of hydrogen peroxide. A mechanism involv
ing the form ation of ferric acid or a  higher oxide of 
iron as an  interm ediate compound is suggested.

L. S. T h e o b a l d .
L iq u id  a m m o n ia  a s  a  ly o p h ilic  d isp e rs io n  

m e d iu m . I I .  A m m o n o -g e ls  of ce llu lo se  acet
a te . R . T a f t  and J . E . S t a r e c k  (J. Physical Chem., 
1931, 35, 57S—587; cf. th is vol., 164).—Cellulose 
acetate is readily dispersible in liquid am m onia, and 
sols containing 60 g. or more of tho acetate in 100 c.c. 
of the  medium have been obtained. Two types of 
gels, one heat-reversible and  th eo th cr heat-irreversible, 
have been o b ta in ed ; the  former results when a sol of 
10 g. of acetate in 100 c.c. of liquid am m onia is kept 
in  a bath  of boiling am m onia for several days, and  the 
la tte r when a  sol is allowed to  warm to the ordinary 
tem perature. The setting  points of the  reversible 
gels are lower th an  their m. p. Tho tim e required for 
gelation of the  irreversible gels depends on concen
tration , tem perature, and w ater content of the  dis
persion medium. The effect of w ater on dispersion 
in  liquid am m onia has also been determ ined. Small 
quantities of cellulose acetate can be dispersed in the 
presence of large am ounts of w ater, and as little as 
0-05 g. of acetate  in 100 c.c. of liquid am m onia may 
give rise to  a  gel. The gels form  more rapidly and are 
firmer in  structure  a t  an  optim um  concentration of 
w ater, bu t in  th e  absence of w ater precipitation takes 
place. L. S. T h e o b a l d .

D e te rm in a tio n  of th e  h y d ro g e n -io n  concen
t r a t io n  in  g o ld  so ls . T. R . B o l a m  and J .  Cr o w e  
(J. Physical Chem.; 1931, 35, 602—610).—The con
ditions affecting the  determ ination of hydrogen-ion 
concentration in gold sols by  means of the  hydrogen 
electrode have been investigated. This electrode 
gives satisfactory results w ith Nordenson sols or with 
sols prepared by Zsigmondy’s m ethod and  buffered 
w ith alkaline phosphate, or w ith Zsigmondy’s sols in 
which potassium  carbonate is replaced by sodium 
citra te . In  the unbuffered Zsigmondy sols the dis
placed E.M .F. is a ttrib u ted  to  the  rem oval of carbon 
dioxide by the hydrogen used. Curves showing the 
change in  p H of the gold sol w ith increasing concen
tra tion  of sodium (as hydroxide, phosphate, or citrate) 
are given. The unsatisfactory behaviour of the 
electrode reported by previous investigators is dis
cussed. “ L. S. T h e o b a l d .

O p tim u m  co n d itio n s  fo r  th e  fo rm a tio n  of 
s ilic a  g e l f ro m  a lk a li  s ilic a te  so lu tio n s . II.
R .  C. R a y  a n d  P . B. G a n g u l y  (J. Physical Chem.,
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1931, 35, 596—601; cf. A., 1930, 413).—Previous 
work has been extended to  solutions of sodium 
silicate in which the ra tio  N a20  : S i0 2 is 1 : 3-3 and 
1: 4-0. The curves enclosing the  area of gel form ation 
are similar to  th a t  obtained (loc. cit.) for the  ra tio  
1: 2-25. The presence of silica in  the  higher ra tio  
solutions either as colloidal aggregates or as definite 
complex silicate ions does no t affect the conditions of 
gel form ation to  any  extent. Provided th a t  dilution 
is sufficient to  prevent gel form ation, solutions of 
sodium silicate can be titra ted  against ferric chloride 
with potassium  ferrocyanide as indicator. The heats 
of reaction for ferric chloride and  sodium silicate 
decrease as the  ra tio  S i0 2 : N a20  increases; th is is 
taken to  indicate th a t  different ferric silicates are 
formed in  solution. L . S. T h e o b a l d .

Influence of heating on formation of ultra
microscopio particles in salt crystals. R. Ma t
thäi (Z. Physik, 1931, 68, 85—96).—D eterm inations 
of the num ber of ultramicroscopio particles in tran s
parent crystals show the  influence of im purities in 
quantities too small for detection chemically. The 
number of ultramicroscopio particles in  natural and 
artificial rock sa lt reaches a  definite value when the 
crystal is raised to  a  definite tem p era tu re ; i t  reaches 
a maximum a t  400°, and  vanishes ju s t  below the m. p. 
The increase m ay be a ttrib u ted  to  coagulation, and 
the dim inution to dissolution in  the  crystal. The 
impurity, therefore, is least dispersed a t  400°. This 
agrees w ith the m inim um  light absorption a t  this 
tem perature, assuming the im purity  to  be the  absorb
ing medium. A. B. D. Ca s s ie .

Temperature and stability of colloidal solu
tions. S. I. D ija t sc h k o v sk i (Kolloid-Z., 1931, 54, 
278—284).—The effect of low tem peratures on the 
stability of a large num ber of colloidal solutions has 
been studied in some cases by observation of the 
coagulation process and in others by measuring the 
electrical conductivity  of the  sol before and  after 
freezing. The general results show th a t  typical 
hydrophilic colloids, such as album in, haemoglobin, 
tungstic acid, etc., do no t coagulate a t  low tem 
peratures; semi-colloids of the type of soaps and 
starch coagulate incom pletely and  reversibly, the 
coagulum going in to  solution again on warming. 
Protected sols do no t coagulate. Non-dialysed silicic 
acid coagulates and  hydrophobic sols in  general 
coagulate. W ell-dialysed sols of ferric hydroxide 
give a “ sch lieren” effect after freezing due to  the 
production of an  ultram icrocystalline suspension. 
Non-dialysedsols of ferric hydroxide are no t coagulated 
by freezing, indicating th a t  the presence of electrolytes 
has a protective effect. The addition of alcohol also 
protects m ost colloids from  coagulation by freezing. 
Whether the colloid is coagulated or not, a  certain 
amount of i t  always rem ains in  the form of a  sol. 
by a step-wise lowering of tem perature or by freezing 
sols for different intervals of tim e fractional coagul
ation of the sol m ay be effected, th e  coarser particles 
suffering coagulation first. E . S. H e d g e s .

E ffect of s t i r r in g  on  th e  r a te  of c o a g u la tio n  of 
gold sol. E . J o nes (Trans. F araday  Soc., 1931, 27, 
51—58).—The coagulation of a  gold sol by electrolytes 
under controllable conditions of stirring has been

investigated. S tirring produces a  m arked acceler
ation  in  coagulation when the  concentration of 
electrolyte is sufficiently great to  cause rap id  coagul
ation. The form ation of a ir bubbles in the sol is 
p a rtly  effective in  causing th is acceleration. Coagul
ation  is retarded or inhibited by stirring when the 
electrolyte concentration is such as to  give rise to  
slow coagulation. This m ay be accounted for by a 
d isruption of the  incomplete outer layer of the  double 
layer on the particles, causing a  tem porary  increase of 
charge, and, in consequence, a  decrease in  coagulation 
velocity. F . G. T r y h o r n .

Mechanism of the mutual coagulation process.
H . B. W e is e r  and T. S. C hapm an (J. Physical Chem., 
1931, 35, 543—556).—The m utual coagulation of 
standard  sols of varied types has been studied. 
Complete m utual coagulation of tw o sols of opposite 
sign m ay take  place over a range of concentrations 
which m ay be either narrow or wide. F urther, for a 
given series of positive sols, the order of optim um  
concentration for m utual coagulation m ay vary  
widely w ith the natu re  of the  negative sols. These 
facts are explained on the view th a t  th e  precipitating 
power of positive for negative sols is no t determ ined 
solely by the charge on the particles. M utual 
adsorption of colloidal particles independent of charge, 
the presence of precipitating ions as im purities in  the 
sols, and in teraction between stabilising ions are all 
factors which affect the m utual coagulation process. 
Complete m utual coagulation is not, in  general, due to 
interaction  and  rem oval of the  stabilising electrolytes 
of the  oppositely charged sols, although th is factor 
m ay play an  im portan t p a rt in some cases.

L. S. T h e o b a l d .
Action of electrolytes on substantive dyes. L. 

M e u n ie r  and  M. L e s b r e  (Compt. rend., 1931, 192, 
S40—842).—The colour of a solution of Congo-red in 
pure w ater changes to  blue on the  gradual addition 
of an  electrolyte, and  coagulates w ith precipitation 
of blue particles consisting of larger blue and smaller 
red particles. In  small concentration an  electrolyte 
(e.g., OOOS.V-sodium chloride) has a protective effect on 
a 0-005% solution of the dye, although the  subsequent 
addition of a  large am ount of electrolyte (e.g., 0-2N  in 
sodium chloride) produces coagulation. A solution 
which exhibits protective action shows a  maxim um  
transm ission for light of 6100 A., and consequently 
m axim um  dispersion, which explains the  protective 
effect (cf. Boutaric, A., 1925, ii, 863). The concen
trations a t  which different electrolytes cause the  colour 
change in a 0-001 % solution of the dye are in agreem ent 
w ith the  Schulze-H ardy law. C. A. S i lb e r r a d .

Kinetic study of Liesegang rings. L . B u l l  
and  (Mlle.) S. Veil  (Compt. rend., 1931, 192, 682— 
683; cf. this vol., 301).—A further graphic study  of 
the form ation of Liesegang rings, an image of the drop 
of silver n itra te  on the dichrom ated gelatin being 
passed through a slit on to  a  moving photographic 
film. The velocity of diffusion varies inversely as 
the square roo t of the  time, and  the production of a 
principal ring causes a tem porary retardation  of the 
diffusion. C. A. S i lb e r r a d .

Periodicity and its basis. M. Co pisarov  (Kol
loid-Z., 1931, 54, 257—265).—A review is m ade of
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the  conditions for the  form ation of different types 
of periodic structures involving th e  operation of 
mechanical, physical, and chemical factors. An 
a tte m p t is m ade to  embrace the m ost diverse forms 
of periodic structures and chemical reactions from 
the po in t of view th a t  th ey  are forms of expression 
of a  periodic principle. Some experim ents on th e  
form ation of periodic structures by the  condensation 
of vapours aro also described. W hen carbon dioxide 
is released rapidly  from a  cylinder and  led through a 
long glass tu b e  cooled in ether, solid carbon dioxide 
appears in the  form of bands along tho sides of the 
tube. A sim ilar periodic struc tu re  appears in  tho 
sublim ato produced when am m onium  carbonate is 
heated in  a  long glass tube  closed a t  one e n d ; carb
am ide gives a  less m arked effect. W hen magnesium 
is ignited near the closed end of the  tube, bands of 
magnesium oxide are form ed along tho tube. In  
some cases a spiral s tructure  is obtained instead of 
discontinuous bands, and  an analogy w ith tho helical 
course of the  explosion wave in  gaseous m ixtures 
described by  Campbell and  Finch (A., 1928, 1099) 
is suggested. Bands of am monium carbam ate have 
been obtained in  the diffusion of d ry  am m onia and 
carbon dioxide tow ards each other in  a glass tube 
(cf. Hedges, A ., 1929, 1154). E . S. H e d g e s .

Influence of light on the osmotic pressure of 
certain colloidal solutions. I. S. H o riba  and  H. 
B a b a  (Chikashige Anniv. Vol., 1930, 245—2C0).— 
The osmotic pressure of colloidal solutions of carbon, 
silver, gold, ferric hydroxide, arsenious sulphide, 
Prussian-blue, Congo-red, and haemoglobin is increased 
by exposure to  visible ra d ia tio n ; no effect is observed 
w ith a gelatin  sol. In  m any cases th e  conductivity  
undergoes a parallel change. Possible causes of the  
phenom ena are discussed. H . F . Gil l b e .

Pectography. Study of solutions by progres
sive desiccation. P . B a b y  (J . Chim. phys., 1931, 
28, 1—13).—A  microscopical study  has been m ade of 
the washed dry  deposit form ed oil a slide placed in  an  
inclined position in  a small beaker containing tho 
solution to  be investigated, which is th en  allowed to  
evaporate slowly {e.g., a t  60° for aqueous solutions). 
The natu re  of the deposit is dependent on the  tem 
perature, the  vapour pressure of the  solvent, the 
ra te  of rem oval of the  vapour, and  on the natu re  of 
the solvent and solute, and  always falls into one of 
three classes, viz., crystalline, am orphous (points or 
small filaments), or continuous w ithout visible s tru c 
ture. The addition of hydrophilic colloids to  aqueous 
solutions of crystallisable substances modifies or 
suppresses the crystalline form, w hilst such colloids 
alone give scaly films. W ith simple suspensions a 
striped p a tte rn  results owing to  progressive coagul
ation on concentration. Pectographs of typical 
crystalloid and  colloidal solutions, including those of 
metallic oxides and sulphides, gums, tannins, colouring 
m atters, etc., are illustrated  and discussed. Pecto
graphs of colouring m atters  are dependent on the  
ra te  of evaporation and on the  chemical constitution, 
and  in  th e ir  stab lest forms the  deposits arc usually 
composed of gels or lyophobic granules. The bearing 
of the results on the production of periodic form ations 
is discussed and  i t  is shown th a t  simple colloidal

solutions m ay be differentiated from suspensions in 
th a t (1) they  tend  to  form gels, (2) the  Tyndall 
effect is absent, (3) they  show the Schwedov rigidity 
effect, (4) thoy obey an  exponential viscosity- 
concentration law instead of E inste in’s linear law.

J .  Gr a n t .
Hydroxide system s in ferric oxide colours.

H . W a g n e r  (Kolloid-Z., 1931, 54, 310—314).—A 
microscopical and  X -ray  spectrographic exam ination 
of technically im portan t ferric oxide products has 
been carried out. The accepted views of the  course 
of ageing of ferric hydroxide and  alum inium  silicate 
system s are applicable to  these substances. Mars- 
yellow has an  am orphous structure, w hilst ferric 
oxide-yellow and  ferrite-yellow have a  goethite space 
lattice. Mars-yellow usually gives a calcium carbon
a te  X -ray  diagram  and  sienna generally gives lines 
due to  hydrated  silica in addition  to  those of goethite. 
A m ethod for the characterisation of ochre by selective 
adsorption of dyes has been worked ou t and  affords 
a  distinction between the  German m aterial rich in 
am orphous hydrates and the French product which 
is aged and  contains kaolin. E . S. H e d g e s .

Electrophoretic velocities of gelatin and oval
bumin in different concentrations of their mix
tures and the effect of ultra-violet irradiation.
E . B. R . P r id e a u x  and  F . 0 .  H o w i t t  (Biochem. J., 
1 9 3 1 ,2 5 ,3 9 1 — 402).—The m ean velocities of albumin 
are higher th an  those of gelatin both  in  acid and in 
alkaline solutions. N either the  curve of gelatin nor 
th a t  of album in is symmetrical on the  acid and 
alkaline side of the  isoelectric point. On the acid 
side the velocities increase rapidly  w ith diminishing 
p H to  a  m axim um  and then  fall. On the alkaline 
side the  velocities increase up  to  p a 6—7, then  fall, 
and reach a  constant or nearly constan t value 
which is lower and more nearly constant in the  case 
of gelatin. M ixtures of gelatin and  album in behave 
anomalously. S. S. Z ilv a .

Mechanism of plastic flow. G. E . C u n n in g h a m  
(J. Physical Chem., 1931, 35, 796—814).—The water 
retained by clay suspensions centrifuged a t  different 
speeds varies w ith the  centrifugal force. The effect 
of external pressure on the  m obility of clay pastes 
has been quan tita tively  determ ined. W ith thick 
pastes, m obility decreases a t  low pressures, increases 
beyond its original value a t  interm ediate pressures, 
and  decreases again a t  higher pressures. Plasticity 
is due to  the ab ility  of the plastic m aterial to  experi
ence a  change in  m obility under the  influence of an 
applied pressure which m ay be independent of the 
shearing force. L. S. T h e o b a l d .

Thermodynamic equilibrium in a static Ein
stein universe. R . C. T o lm an  (Proc. N at. Acad. 
Sci„ 1931, 17, 153-160).

Graphic method of calculating equilibrium 
in the water gas reaction. P . M o n t a g n e  (Compt. 
rend., 1931, 192, 677—679).—An application of the 
graphic m ethod previously described (cf.A ., 1929,138).

Vapour pressure of liquids. H. Vapour pres
sure, Henry's constant, and osmotic pressure of 
concentrated solutions. K . W a t a n a b e  (Sci. Rep-. 
Tokyo B unrika D aigaku, 1931, A , 1, 67—84; cf.
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A., 1930, 1357).—Theoretical. A general equation is 
derived for the  vapour pressure of a  solution. This 
agrees w ith van  L aar’s equation for substances which 
satisfy the  van  der W aals relation. F u rther equa
tions are derived for H enry’s constan t and  for the  
osmotic pressure. H . F . Glllbe.

Spectroscopic investigation of the dissociation 
relations in aqueous solutions of lead and thall- 
ous halides. H . F r o m h e r z  and K . H . L m  (Z. 
physikal. Chem., 1931, 153, 321—375; cf. A., 1930, 
1234).—The extinction curves for aqueous solutions 
of lead perchlorate, chloride, bromide, and  iodide, of 
the corresponding thallous salts, and  for solutions 
containing the halides of these m etals and lithium  or 
potassium halides have been determ ined over a range 
of concentration extending from near satu ration  to 
high dilutions. The absorption curves of the lead 
and thallous salts in  dilute pure solution represent 
solely the  absorption of the  halogen ion and the 
simple h y d ra ted  m etal io n ; contrary  to  the  assum p
tion of Koch (A., 1929, 1364), there is no evidence 
of the  presence of undissociated molecules in  any 
appreciable q u an tity . In  solutions of lead halides 
of higher concentrations, however, complex ions of 
the type P b X ' are present. The dissociation con
stants of the  complex chloride, bromide, and iodide 
ions have been found to  be in  the  ratios 2-225:2-066 :1 , 
respectively. In  the case of thallous halides, ionic 
association is detectable only in  nearly  sa tu ra ted  
solutions. In  presence of alkali halides a t  concen
trations exceeding abou t 4A7, lead and  thallous halides 
are alm ost completely transform ed in to  complex ions, 
possibly P b X ,'' and  T1X3", respectively. As the 
alkali halide concentration falls, however, there is 
a continuous transition  from  these complex ions 
through indefinite m ixtures of ions of various com
positions to the  ions P b " , P b X ', and  X ' in  the case 
of lead halides, and to  the  simple m etal and halogen 
ions w ith the thallous halides. None of the  solutions 
affords evidence of undissociated molecules of lead or 
thallous salt. R .  C u t h l l l .

Behaviour of phosphate buffer mixtures with 
different cations. S. M. N e u s c h l o s z  and R . P. 
I b I n e z  (Biochem. Z., 1931, 232, 106—122).—The 
equations of Sorensen are modified. In  m ixtures of 
primary and  secondary ammonium phosphate, the 
Pa is always smaller th an  for the  corresponding 
potassium phosphate m ixtures, due partly  to  a  decrease 
in the ac tiv ity  of H P 0 4 ions in presence of N H 4 ions 
and partly  to  the  hydrolysis of the secondary am m on
ium phosphate. A buffer equation for ammonium 
phosphate m ixtures is developed, and agrees closely 
with the values obtained. The difference in  acidity  
of potassium and ammonium phosphate m ixtures 
increases as the  to ta l phosphate increases and  also 
when sodium chloride is added to  the m ixture. The 
osmotic and  conductivity  factors of diammonium 
hydrogen phosphate arc smaller th an  for dipotassium  
hydrogen phosphate of the  same concentration. The 
primary phosphates of the  two bases do no t show 
these differences. P . W . Cl u t t e r b u c k .

Apparent dissociation constants of phenyl
alanine and of dihydroxyphenylalanine and the 
apparent free energy and. entropy changes of

c e r t a in  a m in o - a c id s  d u e  t o  io n is a t io n .  S. M iy a 
m o to  and C. L. A. S c h m id t (J. Biol. Chem., 1931, 
90, 165—178).—The titra tio n  curves of phenylalanine 
and  dihydroxyphenylalanine have been exam ined and 
the apparen t dissociation constants of a num ber of 
amino-acids in  w ater a t  25° derived. The free energy 
changes and  the  entropy changes of a large num ber 
of natu rally  occurring amino-acids have been calcu
la ted  from the  apparen t dissociation constants. I t  
is shown th a t  no appreciable error results when con
centration  is used instead of ac tiv ity  in  calculating 
the  prim ary dissociation constan t of aspartic  acid and 
of glutam ic acid. The values of K a of aspartic and  
of glutam ic acid derived from f.-p. d a ta  are com pared 
w ith those calculated from a  com bination of elcctro- 
m etric and f.-p. data . W . O. K e r m a c k .

H y d r o l y s i s  m e a s u r e m e n t s  in  b e r y l l i u m  h a l id e  
s o lu t io n s .  M. P r y t z  (Z. anorg. Chem., 1931, 1 9 7 ,  
103—112).—The p n curves for 0-005—OTAI-beryllium 
bromide and  iodide when titra ted  w ith A/-sodium 
hydroxide have been determ ined, and  the  mechanism 
previously suggested for th e  hydrolysis of the  chloride 
and  sulphate (A., 1929, 883) has been confirmed. 
The hydrolytic constan t K 0 is for the  bromide 5-9 X 
10-7 and for the  iodide 4-4 X 10~7. As w ith the 
sulphate and  chloride, a  precipitate is form ed only 
when more th an  one equivalent of sodium hydroxide 
has been added, and  the  precip itate has th e  com
position Be20 3H 2. The solubility product 
[Be20 " ] [0 H ']2, calculated from  m easurem ents w ith 
the bromide,'is 2-7 X  lO“19, andfrom  the iodide m easure
m ents is 3-3 x lO -19. The final point of inflexion on 
the  titra tio n  curve coincides exactly  w ith the  addition 
of two equivalents of sodium hydroxide.

H . F . Oil l b e ,
H y d r o l y s i s  o f  z in c  s u l p h a t e  s o lu t io n s ,  s o l u 

b i l i t y  p r o d u c t  o f  h y d r o u s  z in c  o x id e ,  a n d  c o m 
p o s i t i o n  o f  t h e  l a t t e r  p r e c i p i t a t e d  f r o m  z in c  
s u lp h a t e  s o lu t io n s .  I . M. K o l t h o e f  and  T. 
K a m ed a  (J. Arner. Chem. Soc., 1931, 5 3 , 832— 842; 
cf. th is  vol., 585).—Identical values of p n are obtained 
for 0-01—OTilZ-zinc sulphate solutions a t  25° by  the 
use of the  hydrogen electrode and m ethyl-red. The 
hydrolysis constant, [aZnOH’][aH*]/[aZn” ], is  2-2  x  
1(H° and  thus zinc hydroxide is a  strong monoacid 
base. The second ionisation constan t is 4-4;{r 0 -4x
10-5 a t  25°. The p n (6-13—6-22) of 0-05A/-zinc 
sulphate a t  25° sa tu ra ted  w ith zinc oxide or hydroxide 
is independent of the  origin of the la tte r. T itra tion  
of 0-05Af-zinc sulphate w ith sodium hydroxide results 
in  th e  precipitation of hydrous zinc oxide a t  p a 6-17; 
the  solubility a t  25° is thus about 10*°Jf. The 
composition of tho  hydrous oxide is approxim ately 
constan t during the  entire precip itation and  corre
sponds w ith a  basic salt, 3Z n0,Z nS 04,a;H20 . This 
substance is stable a t  the  ordinary tem perature, bu t 
a t  80° i t  gradually  becomes more basic and  the  p a 
of the  supernatan t solution decreases.

J . G. A. Gr if f it h s .
D y n a m i c  a z e o t r o p i s m . I I .  ( M l le . )  G. S c h o h l s  

(Bull. Acad. roy. Belg., 1931, [v], 1 6 ,  1412-1424; c f. 
A., 1930, 2 9 2 )—M athem atical. C. W . G ib b y .

D y n am ic  a z e o tro p ism . I I I .  (Ml l e .) G. S c h o h l s  
(Bull. Acad. roy. Belg., 1931, [v], 17, 47—59; cf.
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A., 1930, 1106).—Theoretical. The Gibbs-Konowa- 
low and Duhem -M àrgules theorem s, previously derived 
for te rn ary  system s, arc extended to  system s with 
any  num ber of components. A new form  of the law 
of displacem ent of equilibrium  is derived.

J .  R . I .  H e p b u r n .
D y n a m ic  a z e o tro p ism . IV. (M l l e .)  G. 

S chottls (Bull. Acad. roy. Belg., 1931, [v], 17, 191— 
202).—Theoretical. The generalised Duhem -M ar- 
gules equation is applied first to  binary system s, and 
then  to  the  more general case of systems w ith several 
constituents. A. J .  M ee.

V a p o u r-p re s su re  d e p re s s io n s  of a q u e o u s  so lu 
tio n s  of p h o sp h a te  b u ffe r  m ix tu re s  a t  20-3°. A.
G r o l l m a n  (Biochem. J . ,  1931, 25, 166— 168).— D ata  
arc given for M [15 aqueous solutions of mono- 
potassium and of disodium phosphate, and for 
m ixtures of these salts. S. S. Z tlv a .

L o w e rin g  of v a p o u r  p re s s u re  of w a te r  b y  d is 
so lv ed  e le c tro ly te s . J .  J .  v a n  L a a r  (Proe. K. 
Akad. W otensch. Am sterdam , 1930, 33, 1140— 
1160).—The relative lowering of the vapour pressure 
of w ater has been derived from the  therm odynam ic 
potentials of the tw o components of a binary system  
w ithout introducing the conceptions of fugacity or 
ac tiv ity : (p0—p)IPffC=i—fx m + px—oar,;2-f- . . . For 
binary electrolytes i = 2  and  ÿ is approxim ately 5 a t  20°, 
and neither of these term s is affected by the sta te  of 
association of th e  water. The coefficients p, a, etc. 
depend on the m utual physical influence of the two 
components. The equation has been tested  by  means 
of the  d a ta  available in  the lite ra tu re  for solutions of 
the alkali halides and  of potassium  n itra te  for values 
of x (mol. fraction of solute) between 0-001 and  0-14,
1.e., up to  the  saturation  concentration in  some cases, 
and in  general good agreem ent is found between the 
experim ental and calculated values.

0 . J .  W a l k e r .
A ctiv ity  coeffic ien t of a  n o n -e le c tro ly te  in  

a q u eo u s  s a l t  so lu tio n s  f ro m  so lu b ility  m e a s u re 
m e n ts . J .  W . B e l t o n  (Proe. Leeds Phil. Soc., 1931,
2, 178— 182).-—From  m easurem ents of the  solubility 
of iV-chloroacetanilide in solutions of sodium chloride, 
barium  chloride, and  magnesium sulphate a t  25° its 
ac tiv ity  coefficient, / ,  has been calculated. F o r each 
salt solution log /= co n stan tX ix , provided th a t  ¡j l , 

the  ionic strength , does no t exceed 4. A t low salt 
concentrations slight deviations from this equation 
are, however, observed. R . Cu t h l l l .

S o lu b ility  of ac id s  in  so lu tio n s  of s a l ts .  V. 
T e m p e ra tu re  coeffic ien t of a c tiv ity  coeffic ien ts  
of b en zo ic  a c id  m o lecu le  in  so lu tio n s  of so d iu m  
c h lo rid e , p o ta s s iu m  c h lo rid e , a n d  so d iu m  b en zo 
a te . E . L a r s s o n  (Z. physikal. Chem., 1931, 153, 
466— 470 ; cf. th is vol., 431).—From  m easurem ents of 
the  solubility of benzoic acid in solutions of the 
chlorides a t  0-2° and  25° arid in solutions of the  
benzoate a t  0-2° the ac tiv ity  coefficients of the benzoic 
acid molecule in the various solutions have been 
calculated. The ac tiv ity  coefficient in  sodium chloride 
solutions does no t vary  w ith the  tem perature, and 
th a t  in  potassium chloride solutions increases only 
slightly as the tem perature rises. The activ ity

coefficients in  sodium benzoate solutions are, however, 
considerably greater a t  0-2° th an  a t  18°.

R . C u t h il l .
S o lu b ility  a n d  a c tiv ity  of s i lv e r  b e n z o a te  an d  

s ilv e r  n i t r a te  in  c o n c e n tra te d  s a l t  so lu tio n s . E.
L a r s s o n  and B. A d e l l  (Z. anorg. Chem., 1931, 1 9 6 , 
354—363).—The solubilities a t  1S° of silver benzoate 
and  acetate  in solutions of sodium, potassium , and 
barium  nitrates, and sodium acetate  have been 
m easured. The relation between the  calculated 
activ ity  coefficients and  the  ionic strengths of the 
solutions is in good agreem ent w ith the  D ebye- 
Htickel theory if suitable values are chosen in  each 
case for the  constants. The ac tiv ity  coefficients of 
the tw o silver salts in sodium and  potassium  nitra te  
solutions of the same ionic concentration are almost 
id e n tic a l; in  sodium acetate  solutions the  activity 
coefficients of both salts are strongly depressed.

H . F . G i l l b e .
V ap o u r p r e s s u r e  a n d  b e a t  of d ilu tio n . V II. 

V a p o u r p r e s s u re s  of a q u eo u s  so lu tio n s  of so d iu m  
h y d ro x id e  a n d  of a lco h o lic  so lu tio n s  of ca lc ium  
c h lo rid e . (Miss) A. M. H a y w a r d  and  E . P . P e r m a n  
(Trans. F araday  Soc., 1931, 27, 59—69).—-The air- 
bubbling m ethod has been used to  determ ine, over 
wide ranges of concentration, the  vapour pressures of 
aqueous solutions of sodium hydroxide a t  30°, 45°, 
60°, 70°, and 80°, and of alcoholic solutions of calcium 
chloride a t  20°, 30°, 40°, 50°, and 60°. From  these 
d a ta  the respective heats of dilution have been com
puted  by means of the Kirchhoff equation, and  of 
the P o rte r modification of this equation. The 
respective osmotic pressures were com puted by the 
use of the perfect gas law. F . G . T r y h o r n .

A c tiv ity  coeffic ien ts  a n d  a d s o rp tio n  of o rg an ic  
so lu te s . I . n -B u ty l a lco h o l in  aq u e o u s  so lu tion  
b y  th e  f.-p . m e th o d . W . D. H a r k i n s  and R . W. 
W a m p le r  (J. Amer. Chem. Soc., 1931, 5 3 , 850— 
859).—The depression of the f. p. of w ater by «-butyl 
alcohol a t  concentrations between 0-001 and  1-0.3/ 
has been determ ined to  w ith in  0-00001°. The activity 
coefficients of the  alcohol a t  1-0, 0-5, and  0-1 molal 
concentrations are 0-S227, 0-86S1, and 0-9433, 
respectively. The application of the  adsorption 
equation to  existing surface tension d a ta  indicates 
th a t  the  film of the  alcohol on its  aqueous solutions 
is unimolecular, each molecule occupying an area of 
23-7 sq. A . J .  G . A. G r i f f i t h s .

A c tiv ity  coeffic ien ts  of th e  le a d  h a lid e s  a n d  the  
n o rm a l  e le c tro d e  p o te n tia l  of le ad . H. F r o m - 
h e r z  (Z. physikal. Chem., 1931,1 5 3 , 376—390).—The 
ac tiv ity  coefficients of lead chloride in  aqueous 
solution obtained from solubility and E .M .F . data 
by assuming complete ionisation have been corrected 
for th e  presence in  the solutions of the  PbCT ion (cf. 
this vol., 565); a t  concentrations up  to  0-044/, the 
new values are identical w ith those for barium  chloride 
a t  corresponding concentrations. These new (lata 
have been used to  correct the solubility product, and 
by combining this w ith the potential of the electrode 
Pb|PbC l2(solid),KCl the value of 0-1274 volt is 
deduced for the normal electrode potential of lead a t 
25° referred to  the  hydrogen electrode. The same 
value is also derived from solubility and  E.M .F.
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data for lead bromide and iodide by  assuming th a t  
the activ ity  coefficients of these salts are equal to 
that of barium  chloride in a solution of the  same 
ionic strength. The equilibrium  constants and 
affinities of the  reactions P b d ‘=?=^Pb"-f-Cr, 
PbBr’^ ^ :P b " + B r ',  and P b I '^ = P b " + I '  have 
been calculated. R . Cu t h il l .

F ree  e n e rg y  of so m e  c o p p e r  co m p o u n d s . M . 
R a n d a l l , R . F .  N i e l s e n , and G. H . W e s t  (Ind. 
Eng. Chem., 1931, 23, 388—100).—A review of the 
available d a ta  relating to  copper, and the oxides, 
sulphates, and  sulphides of copper leads to  the  follow
ing values for the  free energies of substances which 
are im portan t in the  therm odynam ical study  of 
the m etallurgy of copper. Copper (vapour) +78,944, 
copper (liquid) +2282, copper (solid) 0, copper (in 
saturated amalgam) 0, copper (diatomic vapour) 
+82,565, cupric oxide (liquid) —19,469, cupric oxide 
(solid) —30,300, cupric hydroxide (solid) —113,766, 
cupric sulphide (solid) —11,755, cupric sulphate 
(anhydrous) —156,200, cupric sulphate m onohydrate 
—216,962, cupric sulphate trihydra te  —331,876, 
cupric sulphate pentahydrate  —446,310, cuprous 
oxide (liquid) —20,230, cuprous oxide (solid) —34,990, 
a-cuprous sulphide —19,155, a'-cuprous sulphide 
— 19,693, p-cuprous sulphide —19,243, cuprous 
sulphate (solid) — 1S6,570. E . S. H e d g e s .

F ree  e n e rg y  of fo rm a tio n  of th a l l iu m  a m a l
gam s. C. E . T e e t e r , jun. (J. Amer. Chem. Soc., 
1931, 53,1180— 1181).—A t 20°, th e  free energy atta ins 
a minimum a t  the  composition Tl2H g5, indicating 
the existence of th is compound in  solution.

J . G. A . G r if f i t h s .
H y d ro g en  cy an id e . I I I .  F . p . of h y d ro g e n  

c y a n id e -w a te r  m ix tu re s .  J .  E . C o a t e s  and N. H. 
K a r t s h o r n e  (J.C.S., 1931, 657—665).—The f.-p. 
diagram is of the simple eutectic type, w ith a eutectic 
point a t —23-4° and 74-5 m ols.%  HCN. Solutions of 
hydrogen cyanide in  w ater are ideal up to  concen
trations of 9-1 m ols.%  HCN and  of w ater in hydrogen 
cyanide up to  1 m ol.%  H 20 . The mol. wts. of the  
solutes are w ithin 2%  of the  norm al values. The w ater 
branch of the curve has a  m arked inflexion a t  —16-0° 
and about 35-5 m ols.%  H C N ; corresponding with 
this inflexion a m etastable system  characterised by 
two liquid phases has been discovered. The critical 
solution tem perature corresponds w ith — 24-0°+0-5° 
and about 35-5 m ols.%  HCN. Two m etastable solid 
phases have been recognised, one of which is thought 
to be hydrogen cyanide and  the o ther a compound of 
hydrogen cyanide and w ater. The lim ited miscibility 
of hydrogen cyanide and  w ater agrees w ith the  large 
positive deviation from ideality  shown by the partia l 
vapour pressures. ' F . J .  W i l k i n s .

O xide h y d ra te s . X X X V II. S y s te m  b a r iu m  
ox id e-w ater. G. F . H ü t t io  and A . A r b e s  [with 
Z. H e r r m a n n  and  C. S l o n im ] (Z . anorg. Chem., 
1931, 196, 403— 412).—D ehydration of m oist barium  
hydroxido a t  constan t (10 mm.) pressure takes place 
with decreasing velocity as the  w ater content falls. 
The Debye diagram s indicate th a t  tho mono- and 
octo-hydrates of barium  hydroxide possess charac
teristic structures, and th a t  no hydrates of in ter
mediate composition exist. The decomposition tem-

peratures of the octo- and m ono-hydrates a t  10 m m . 
pressure are 30° and 82—92°, respectively. The 
m ethod of preparation  has b u t little  influence on the 
form of the dehydration curve, except when the 
hydroxide is form ed in  absence of liquid w ater, e.g., 
by the action of w ater vapour on anhydrous barium  
o x id e ; the decomposition tem perature of the  product 
is then  about 60°. W hen prepared by precipitation 
of a barium  n itra te  solution w ith potassium  hydroxide 
solution a t 0°, barium  hydroxide contains only about 
0-3 mol. of w ater. H . F . G i l l b e .

F u s io n  d ia g ra m s  of h ig h ly - re f ra c to ry  o x id es .
I I I .  H . v o n  W a r t e n b e r g  and W. G u r r  (Z. anorg. 
Chem., 1931, 1 9 6 , 374—383; cf. A., 1930, 847).— 
Ferric oxide, contam inated w ith the lower oxide, 
m elts a t  abou t 1570°; the  resulting m ixture of oxides 
vaporises rapidly  a t  1800° and  forms a eutectic w ith 
zirconium dioxide a t  1520°. M anganomanganic oxide 
has m. p. 1705°, and  the m. p. of the eutectic m ixture 
w ith zirconium dioxide is 1620°. Zinc oxide and 
zirconium dioxide form a eutectic a t  1810°, bu t the 
form er volatilises completely w ithin a few m inutes. 
The in. p. of cerium dioxide is above 2600°, although 
it  vaporises m arkedly a t  2400°, b u t a t  2300° it  becomes 
black and evolves oxygen; a t  2500° about 33—50%  
of the dioxide is reduced to  sesquioxide, which is 
soluble in zirconium dioxide, forming a  eutectic a t  
2400°. Nickelous and cobaltous oxides have m. p. 
2090° and 1935°, respectively, and do no t volatilise 
appreciab ly ; the  eutectics w ith zirconium dioxide lie 
a t  2050° and  1850°. Above 1800° titan ium  dioxide 
evolves oxygen and  becomes bluish-black-; the 
resulting m ix ture of oxides has m . p. 1850°, is only 
slightly volatile, and  forms a  eutectic w ith zirconium 
dioxide a t  1750°. Stannic oxide commences to  
volatilise a t  1700°, its sublim ation tem perature being 
1800—1900°, b u t its  m. p. could no t be determ ined. 
Zirconium m etasilicate begins to  lose silica a t  1800°, 
and the process is rap id  a t 2000°; the compound is 
no t appreciably soluble in zirconium dioxide.

H . F . G i l l b e .
S y s te m s  c a rb a m id e -re s o rc in o l  a n d  c a rb -  

a m id e -p y ro c a te c h o l. J .  P . v a n  d e r  H a m m e n  
(Rec. tra v . chim., 1931, 5 0 , 347— 350; cf. Puschin 
and  König, Sitzungsber. Akad. Wiss. W ien, 1928, 
1 3 7 , IIB , 75).—In  the  first system  the 1 : 1 compound 
m elts a t  104-4° and  appears to  be dissociated in  the  
liquid sta te . The eutectic on th e  resorcinol side 
m elts a t  84-2° and  th a t on the  carbam ide side a t  91-1°. 
The second system  also shows a  1 : 1 compound, 
m. p . 71-3°. The eutectic on the pyrocatechol side 
melts a t  65-9°, w hilst the o ther m elts a t  67°. P a r t 
of the  m etastable m elt line could be followed a t  
concentrations between 35 and 45%  of carbamide.

J .  W . S m it h .
E q u il ib r iu m  in  th e  iro n -o x y g e n -h y d ro g e n  

s y s te m  a t  te m p e ra tu re s  above 1000°. W. E. 
J o m in y  and D. W . M u r ph y ' (Ind. Eng. Chem., 1931, 
2 3 , 384—387).—M ixtures of hydrogen and w ater 
vapour were passed over electrolytic iron a t high 
tem peratures for 30 min., after which the  iron was 
quenched in  w ater to  stop the reaction and the  sample 
was examined to  see whether oxidation had occurred. 
By suitably controlling the ratio  of hydrogen to  w ater
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vapour, th is m ethod provides a means of determ ining 
the equilibrium in the  system  iron-iron oxide- 
hydrogen-w ater vapour. The tests were made 
between 1097° and 1427". The equilibrium da ta  when 
plo tted  show a  break in  the curves a t 1357°, which 
m ay be taken  as the m. p. of ferrous oxide. The heat 
of fusion of ferrous oxide determ ined from these da ta  
is  -|-29,000±i>000g.-cal. perg.-m ol. E . S. H e d g e s .

R e d u c tio n  of m a n g a n e se  o x id es  b y  c a rb o n  
m o n o x id e . E . N isn iB O R i (Chikashigo Anniv. Vol., 
1930, 295—298).—The equilibria between carbon 
monoxide and manganese oxides a t 7S0° have been 
determ ined. The gas phase contains 100% C 02 un til 
the  composition of the  solid approaches th a t  of the  
monoxide, when the  carbon monoxide content 
increases rapidly. R eduction beyond this stage p ro 
ceeds very slowly, w ith about 7 % C 02 in  the gas phase, 
and a substance is produced which on dissolution in 
sulphuric acid p a rtly  reduces the acid to  hydrogen 
sulphide. The reaction in  the  reverse direction 
proceeds w ith  extrem e slowness. H . F . G i l l b e .

T e rn a ry  s y s te m s . IX . S o d iu m  io d a te , so d 
iu m  n i t r a te ,  a n d  w a te r .  A. E . H il l  and J .  E . 
D o n o v a n . X . M a g n e s iu m  io d a te , m a g n e s iu m  
n i t r a te ,  a n d  w a te r . A. E . H il l  and  S. M o s k o w it z  
(J. Amer. Chem. Soc.,1 931, 53, 934— 941, 941—946). 
—IX . Isotherm s have been determ ined a t  5°, 25°, 
and  50°. The double salt 2 N aI0 3,3N aN 03,15H20  
exists below 9-8°.

X . Tho transition  tem peratures corresponding 
w ith Mg(IO3)2,10H2O— ^M g(I03)2,4H20  and
^Ig(I03)2,4H20 —-VM g(I03)2 are 13-3° and 57-5°, 
respectively. The m etastability  of the  te trahydra te  
perm its of measurem ents of solubility beyond the 
transition  tem peratures. Isotherm s for the  ternary  
system  have been determ ined a t  5°, 25°, and  50°.

J .  G. A. G r if f i t h s .
Double decomposition in the absence of a  sol

vent. XIV. The irreversible mutual system  
AgoSC^-j-TLjCL,— >Tl2S 0 4+Ag,C l2. S. I. S o k o 
l o v  (J. Russ. Rhys. Chem. Soc.,~ 1930, 62, 2329— 
2335).—The m.-p. diagram  for the  system  Ag2S 0 4-  
Ag2Cl2 is of the  simple eutectic type, bu t shows a 
break a t  the  transition  point of silver su lp h a te ; solid 
solution and compound form ation are s im ila r^  absent 
in the  system  T12S 0 4-T12C12. The fusion diagram  
for Tl2S 0 4-A g2S 0 4 shows the  form ation of a com
pound, Tl2S 0 4,Ag2S 0 4, and of solid solutions. The 
system  Ag2S 0 4+ T l2Cla— ^A g2Gl2-fT l2S 0 4, con
structed  on the basis of the above, is an irreversibly 
m utual one, w ith complete solubility of the com
ponents, and w ithout singularity on the  chief diagonal 
section. R . T r u s z k o w s k i .

L o w e rin g  of th e  id e a l e u te c tic  te m p e ra tu re  in  
» -c o m p o n e n t s y s te m s . K . Iw a sI :  and  N . N a s h  
(Chikashigo Anniv. Vol., 1930, 223—227).—The 
eutectic tem perature of an  n-component system  is 
lower th a n  th a t of any  of the  possible (n—l)-com- 
ponent systems. H . F . G i l l b e .

G ra p h ic a l re p re s e n ta t io n  of m u lti-c o m p o n e n t 
s y s te m s  in  p h a s e - ru le  in v e s tig a tio n s . E .
J a n e c k e  (Z. anorg. Chem., 1931, 196, 337—353).— 
The usual graphical m ethods for the representation

of m ulticom ponent system s are summarised, and new 
m ethods, which employ th e  equivalents of the  com
ponents as the  units, are described. A tetrahedral 
C -H -O -N  diagram, showing the  relationships between 
th e  principal types of organic compounds, is repro
duced ; compounds of sim ilar type, such as the 
amines, nitriles, or amides, appear on stra igh t lines. 
In  system s of five elements in  which simple compounds 
are formed between all the  components there are two 
distinct series of four-component system s derived 
from the  ten  binary compounds ; one series m ay be 
represented by five different te trahed ra  and the other 
by ten triangular prisms. The complete represent
ation of all possible five-component system s would 
require an infinite series of te trahedra, vanishing to  a 
point, or an  infinite series of triangular prisms, which 
in  the  lim it become an equilateral triangle or a 
stra igh t fine. The prism  m ethod is illustrated  by 
reference to  such system s as C -H -S-O -N , 
H -O -B r-C l-N a, and S i0 2-M g0-A L,03-N a20 - B 20 3.

" H . F .'G il l b e .
H e a ts  of c o m b u s tio n  of so m e  h e te rocyc lic  

co m p o u n d s . M. M i l o n b  and S. A l l a v e n a  (Gaz- 
zetta , 1931, 61, 75—90).—A micro-bomb has been 
used to  determ ine the  heats of combustion of 18 
heterocyclic compounds of the  furazan, azoxime, and 
oxadiazole types. The heats of combustion are 
shown to  be constitutive, the  moduli assigned to the 
furazan, azoxime, and oxadiazole rings being respect
ively 18 7 ,15S, and 146 kg.-cal. F . G. T r y h o r n .

E le c tr ic a l co n d u c tiv ity  a t  h ig h  te m p e ra tu re s  
of so lu tio n s  of c o m m o n  s a l t  a n d  of c o n c e n tra ted  
su lp h u r ic  ac id . F . J .  S y m o n  (J. R oy. Tech. Coll. 
Glasgow, 1 9 3 1 , 2, 3 9 5 —4 0 1 ).—A pparatus is described 
for m easurem ents up to  2 3 0 °  and pressures rising to 
4 0 0  lb ./in .2 The tem perature coefficient of tho con
ductiv ity  is sim ilar for all the  solutions studied, e.g., 
k ioo 'Ik20' 3 '0 —3-04 , and k2qo'/'c20‘ 4 -9 2 — 5-14 . The 
values in  the Sm ithsonian Tables (No. 4 2 2 , 1920) 
appear to  be in  error by about 4 %  a t  1 00° and 17%  
a t 2 1 8 ° . Values for sulphuric acid (94— 9 9 % ) at 
15 — 5 0 °  are also recorded. For the  9 9 %  acid the 
m ean tem perature coefficient for the  range IS—50° 
is 0 -0 3 4 7 , the  coefficients for all solutions over the 
range 18—2 6 °  being slightly higher (0 -0 2 8 9—0-0297) 
th an  those of Kohlrausch. J .  G r a n t .

O rg a n ic  a c id s  a n d  b a s e s  in  n o n -a q u e o u s  so lu 
t io n s . V. E th y l sa lic y la te  a n d  a m in e s . F.
H olzl  (Monatsh,, 1931, 57, 375—382; cf. A., 1929, 
59).—The electrical conductivity  of m ixtures of ethyl 
salicylate w ith ammonia, diethylam ine, trim ethyl- 
amine, ethylenediamine, benzylainine, and p-phenyl- 
enediamine in absolute ethvl-alcoholic solution passes 
through a  m axim um  in each case a t  a mol. ratio  of 
1 :1 ,  indicating the form ation of a compound. Aniline 
and o- and »¿-phenylenediamine do no t combine with 
ethyl salicylate under these conditions. Tho results 
are discussed in relation to  tho compounds produced 
between phenol, pyroeatechol, and salicylic acid and 
th e  amino-compounds investigated.

E . S. R e d o e s .
A q u eo u s  so lu tio n s  of s o d iu m  a lu m in a te . I. 

E le c tr ic a l  co n d u c tiv ity . M. P r a s a d , S. M. M e h t a , 
and N. G. J o s h i  (J. Indian  Chem. Soc., 1931, 7, 973—



GENERAL, PHY SICA L, AND INORGANIC CHEMISTRY. 5 6 9

980).—The equivalent conductivity  of solutions of 
aluminium hydroxide in  sodium hydroxide of con
centration greater th an  0-25A7 is a t  a  m inimum when 
the mol. ra tio  N a20 /A l20 3 is 3, whence the existence 
of the com pound N a3A103 is inferred. W hen the  
sodium hydroxide used is more dilute the  m inim um  is 
masked in  consequence of hydrolysis.

F . L. U s h e r .
E le c tro ly s is  of s o d iu m  a m a lg a m s  a n d  c a lc u l

a tion  of t r a n s p o r t  n u m b e r s  of so d iu m , p o ta s s 
ium , l i th iu m , b a r iu m , a n d  b is m u th  in  th e i r  
a m a lg a m s. I t . K r e m a n n  (Monatsh., 1931, 57, 
323— 374).— The am algam  was placed in  a  long glass 
capillary tube, a t the  ends of which th e  electrodes 
were inserted. A fter electrolysis different portions 
of the am algam  were titra ted  w ith acid in  order to  
determine th e  d istribution of the  sodium. The effect 
of the length and diam eter of the  tube and th e  con
centration of amalgam was investigated. From  
measurements of the change in composition of the 
anode and  cathode regions transpo rt num bers for 
sodium, potassium , lithium , barium , and  bism uth 
in m ercury have been calculated. E . S. H e d g e s .

E le c tro ly s is  of te r n a r y  a llo y s. It . K r e m a n n  
(Monatsh., 1931, 57, 241—-252)1—The electrolysis of 
copper-tin alloys containing different am ounts of 
bismuth proceeds readily a t  1000° using a c. d. of
5—6 am p./m m .2 Cooled specimens after electrolysis 
showed an  increased copper content in  th e  cathode 
portion, w hilst the  anode portion was richer in  
bismuth. Changes in  the  m etallographic structure  
of the alloys are illustrated  by means of photom icro
graphs. Ternary alloys consisting of sodium amalgam 
containing 0-52— 4-79% of tin  were electrolysed in 
glass capillary tubes a t  240° for 20 hrs., using a c. d. of 
6 am p./m m .2 B oth tin  and  sodium accum ulate a t 
the cathode. E. S. H e d g e s .

Potential of the cadm ium  electrode. F. H.
Getman (J . Physical Chem., 1931, 3 5 , 588—595).— 
The E.M .F. of the  cell Cd|CdCl,|Hg.,Cl.,,Hg has been 
measured a t 25° w ith single crystals or massive 
crystalline aggregates of cadmium. Single crystals 
of cadmium give constan t and reproducible values 
which are always greater th a n  those given by the 
aggregates. The normal electrode potential of cad
mium calculated from the  E.M .F. of cells w ith 
electrodes of single crystals is 0-395 volt. The 
activity coefficients of cadm ium  chloride solutions 
now calculated are slightly less th an  those deduced by 
Lewis and R andall from the  experim ental d a ta  of 
Horsch. L. S. T h e o b a l d .

Effect of p r e s s u re s  u p  to  1 6 ,0 0 0  a tm . on  th e
E.M.F. of th e  W esto n  s ta n d a r d  ce ll. T. C. 
Poulter, C. R ic h e y , R . W il so n , and J .  F ulton  
(Proe. Iowa Acad. Sei., 1929, 3 6 , 304).—The shape of 
the curve showing increase of E .M .F. w ith pressure 
is affected by the m aterial of the  cell case.

Chem ical A bstr a c t s .
L iqu id  ju n c tio n  of d ilu te  e le c tro ly te s . M. 

Planck (Sitzungsber. Preuss. Akad. Wiss., 1931, 7 , 
10 pp.).—F urther m athem atical trea tm en t yields an 
equation which, although giving a value for the P.D. 
at the junction of a OTiY-potassium chloride solution 
with a OTJY-hydroohlorie acid solution which accords

w ith th e  experim ental value, nevertheless leads to  
paradoxical conclusions relating to  the  change of 
P.D . w ith tim e. H enderson’s assum ption cannot be 
upheld. I t  is shown th a t a  linear relationship holds 
only when U „ f U F2/F j  ; th is condition obtains for 
two solutions of a  single electrolyte which differ only 
in  concentration. W hen U2—U\ and  F2=  F, the 
relation becomes logarithmic. W ith the  aid of this 
relation i t  becomes possible to  calculate th e  variation 
of th e  P.D . w ith tim e as the boundary passes in to  the 
sta tionary  condition. For th is purpose an  equation 
has been derived which appears to  be satisfactory, bu t 
i t  is not possible to  decide w hether the  correct sign is 
obtained for the  difference between th e  P.D . in  the 
initial and  the  sta tionary  states. H . F . Gil l b e .

R e d u c tio n  p o te n tia ls  of so m e  h ig h e r  b en zo - 
lo g u e s  of th e  q u in o n es . L . F . F ie s e r  and E . M. 
D ie t z . See th is vol., 623.

R e a c tio n  of h y d ro g e n  p e ro x id e  w ith  so m e  
m e ta llic  io n s . I. P o te n tia l  of h y d ro g e n  p e r 
ox ide . I I .  A lleg ed  *1 re d u c tio n  coeffic ien t ’ ’ of 
a  re v e rs ib le  h y d ro g e n  p e ro x id e  e le c tro d e . I I I .  
E ffec ts  u p o n  th e  p o te n tia l  a n d  th e  p h o to g ra p h ic  
ac tio n  of h y d ro g e n  p e ro x id e  e x e r te d  b y  th e  p r e 
sen ce  of se v e ra l m e ta l l ic  a c id s  a n d  i t s  s ta b i l is e r  
a s  w e ll a s  b y  c h a n g e s  in  i t s  c o n c e n tra tio n . S. 
Hakomori (Tech. Rep. Tohoku, 1931, 9, 106—120, 
121— 144, 145—164).—I. The normal oxidation and 
reduction potentials, referred to  the  norm al hydrogen 
electrode, of hydrogen peroxide have been calculated 
theoretically as 1-7693 volts and 0-6819 volt, respect
ively. Palladium  electrodes give b etter reversible 
values in hydrogen peroxide solution th an  do platinum  
or gold electrodes.

I I .  The term  “ reduction coefficient ” is applied to  
the relation CjC0, where C is the concentration of the  
peroxide solution in  which the electrode is immersed 
and C0 th a t  of the  p a r t of the  solution in direct contact 
w ith  the  electrode. I t  is shown th a t, if C/Cq—G, 
then  log (?= (eF + iA F x l/lT S fiT -f-log  m, where e is 
the potential of the reversible electrode a t  1 atm . 
pressure w ith  reference to  the  normal hydrogen 
electrode, AF.j. is the  free energy of th e  reaction 
H o+ 0 .2= H ,0 2(aq.) after tim e T , and  m  is the  molar 
concentration of the  peroxide.

I I I .  The potential of hydrogen peroxide solutions 
against a norm al hydrogen electrode is increased by 
the  addition of various acidic oxides of m e ta ls ; for a 
1 : 1 ra tio  of m etal oxide to  peroxide th is increase is
0-0047 volt for uranium  trioxide, 0-0195 volt for 
titan ia , 0-1080 volt for molybdenum trioxide, 0-3107 
volt for vanadium  pentoxide, and  0-4802 volt for 
chromium trioxide. A. R . P o w e l l .

O x id a tio n -re d u c tio n  p o te n tia ls  of s u g a r  so lu 
tio n s . R . W u r m se r  and J . G kloso (Compt. rend., 
1931,1 9 2 , 680—682; cf. A., 1929, 1393; 1930, 42).— 
To ascertain the  system  determining the limiting 
potential of a  solution of dextrose, operations were 
carried ou t very slowly (e.g., w ith  p n 7 a t  20° 48 hrs. 
was allowed to  elapse after each addition of either 
oxidiser or reducer). In  th is way a  second system  of 
norm al potential —0-040 volt (pu 7, a t  20 ') designated 
as G1^ = ± B + 7iH 2, is found to  exist in  considerable 
q uan tity  The am ount of dye reduced by solutions
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of dextrose etc. can be deduced from the  titra tio n  
curves, given the  normal potential of the  dye.

C .  A .  S lL B E R R A D .
E le c tro -c a p illa ry  cu rv e  o f  m e rc u ry . K . B e n n e - 

w it z  and K . K u c h l e r  (Z. physikal. Chem., 1931, 
153, 443—450).—As asserted by  Frum kin and 
O brutscheva (A., 1929, 145), the potential of mercury 
dropping from a capillary beneath the surface of a 
liquid is not the same as th a t of mercury a t  rest in 
contact with the same liquid, and the determ ination 
of the electro-capillary curve of mercury previously 
reported (A., 1927, 316) has therefore been repeated 
with a suitably modified technique. The maximum 
on the curve in the neighbourhood of 0-5 volt observed 
when dropping into pure very dilute mercurous n itra te  
solution is still present. Such additions as potassium 
n itra te , and probably also potassium  hydroxide, cause 
considerable displacement of the  curve. I t  seems 
fairly certain  th a t there is a  change in direction of the 
current a t  the  maxim um  point, bu t in  the  absence of 
further evidence th e  maxim um  point cannot safely be 
regarded as corresponding with zero potential.

R . Cu t h il l .
P h a s e -b o u n d a ry  p o te n tia l  b e tw een  q u a r tz  a n d  

so lu tio n s  of e lec tro ly te s . B. v o n  L en c .y e l  (Z. 
physikal. Chem., 1931, 153, 425—442).—The phase- 
boundary potential between quartz glass and aqueous 
solutions of sodium hydroxide, alkali halides, and 
various acids has been measured. The potential set 
up apparently  depends solely on the adsorption of ions 
from the so lu tion ; no appreciable am ount of ions can 
come from the quartz  itself, and there is no evidence 
th a t a swollen surface layer on the  quartz plays a part. 
I t  m ust bo supposed th a t th e  quartz w ith its adsorbed 
ions behaves electrically like an  ordinary electrode, the 
electrolytic solution tension depending on the  concen
tra tion  of adsorbed ions. As a result of the  acid 
character of the  adsorbent, the tendency is to  take  up 
positive ions, and the  potential in solutions of acids 
is independent of the anion. In  very dilute solutions 
of alkali salts the  salt ions have little  effect on the 
potential, but as the  salt concentration increases the  
m etal ions are adsorbed in  greater and greater am ount 
until ultim ately the electrode becomes an  alkali m etal 
electrode instead of a  hydrogen electrode; here also 
the anion has little  influence on the potential. The 
potential in 0-01—OTiY-sodium hydroxide solutions 
seems to  be determ ined by the  sodium ions and not by 
the hydrogen ions. The potential in  an acid solution 
rises as sodium hydroxide is added, passes through a 
m aximum, and falls again, th is behaviour probably 
being a consequence of the progressive replacem ent 
of adsorbed hydrogen ions by sodium ions.

R . C u t h il l .
E le c tro k in e tic  p o te n tia ls . V III. Io n  a n ta g o n 

is m . H. B. B u l l  and R . A. G o r t n e r  (J. Physical 
Chem., 1931, 35, 700—721; cf. th is vol., 435).—The 
surface potential a t  a cellulose-solution interface has 
been determ ined for aqueous solutions of the chlorides 
of sodium, potassium , calcium, and  magnesium alone 
and  mixed in pairs w ith a to ta l cation norm ality equal 
to  S X  10_1. Except in the case of calcium and 
magnesium chlorides which shows a suggestion of ion 
antagonism , the results for the m ixtures are approxim 
ately  an  average of those obtained w ith the  individual

salts. Magnesium and calcium chlorides show no ion 
antagonism  in a diluted physiological salt solution 
which is 2 x  lO 'W , and there is no antagonism  which 
affects the electrokinetic potential between potassium 
chloride and sodium chloride (20: 1) or between 
sodium chloride and calcium chloride (100 : 1).

L. S. T h e o b a l d .
B e c q u e re l’s  “  e le c tro -c a p illa ry  p h e n o m e n o n ."  

J .  J .  B ik e r m a n  (Z. physikal. Chem., 1931,153, 451— 
465).—I t has been shown experim entally th a t the 
theories advanced by Ostwald (A., 1890, 1354) and by 
Girard and P la tard  (A., 1924, ii, 396) to  account for 
the effects observed when a  solution of a copper salt 
is separated from a sodium sulphide solution by a 
glass mem brane containing a crack are untenable, 
neither can the  effects be a ttrib u ted  to  diffusion or 
Donnan potentials. A satisfactory explanation is, 
however, obtained by supposing th a t  the  two solutions 
form, in conjunction w ith the copper sulphide de
posited in the crack, a cell. The circuit is completed 
through the pores of the  sulphide by the  solution of 
the sodium salt formed by  the  reaction and a con
tinuous current therefore circulates, as a  result of 
which copper is deposited on one side of the sulphide 
membrane, and  sulphide ions undergo the  reaction 
S " + N ’a2S = N a 2S2+ 2 e  a t  the  other. Indirect 
determ inations of the  P.D . across the  membrane 
show th is explanation to  be quan tita tive. If  the 
mem brane in  the  crack or the  solutions are of such a 
nature  th a t  a  current cannot circulate, no m etal is 
deposited. R . Cu t h il l .

E le c tro ly tic  d is so lu tio n  a n d  d e p o s itio n  of 
m e ta ls . J .  H o e k s t r a  (Rec. trav . chim., 1931, 50, 
339—342).—The current density-voltagc curve for 
electrolytes generally shows a  logarithmic form, the 
change in current w ith change of potential being almost 
zero a t zero voltage. W hen the  electrodes are scraped 
continuously, however, a  straigh t line is obtained. 
Metallic deposition during electrolysis has also been 
studied photomicrographically. For m ost metals 
deposition appears to  occur in  films of approximately 
1000 atom s thick. “ Active lines ” are seen on the 
surface of th e  crystals and these spread over the 
crystal face as deposition continues. The form and 
num ber of these active lines are modified by the applied 
voltage and by in terruption  of the current. Iron, 
nickel, and cobalt form exceptions to  th is rule, as they 
normally deposit in  relatively th ick  films in nodule
like form. The results obtained are in terpreted  as 
due to  adsorption phenomena. J .  W . S m it h .

R e la tio n  b e tw een  th e  h y d ro g e n  overvo ltage  
a n d  c o m p o s itio n  of b r a s s .  M. d e  K . T h o m p so n  
(Trans. Amer. Electrochem. Soc., 1931, 59, 65— 
69).—Hydrogen overvoltages for alloys ranging from 
pure zinc to  pure copper have been determ ined at 
various current densities in  AT-potassium hydroxide. 
The overvoltage varies linearly w ith the composi
tion, except in  the  e-brass region, where there is a 
m arked depression in  the curve. There is no apparent 
relation between th is curve and the f.-p. curve for the 
alloys. H . J .  T. E l l ix g h a m .

R e d u c tiv ity  of h y d ro g e n  a t  c e r ta in  m e ta l  s u r 
faces in  r e la t io n  to  th e  o v e rv o ltag e . G. R . H ood  
and F . C. K r a u s k o p f  (J. Physical Chem., 1931, 35,
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786—795).—The m easurem ent of cathodic potentials 
during electrolytic reduction w ithout contam ination 
of the electrolyte is described. The electrolytic 
reduction of an  aqueous solution of potassium  chlorate 
(0-493JJ/) using cathodes of iron, copper, silver, nickel, 
platinum, cadm ium , tin , or zinc has been studied. 
When the cathodic potential exceeds 1-5 volts electro
lytic reduction is negligible, bu t i t  increases rapidly 
as the potential falls below th is value. The results 
obtained by electrolytic reduction, cataly tic  reduction 
by hydrogen in  the  presence of platinum -black, and 
decomposition potential m easurem ents are discussed 
in connexion w ith the mechanism of overvoltage.

L. S . T h e o b a l d .
N ew  a b n o rm a li ty  in  th e  p ro p e r t ie s  of aq u eo u s  

so lu tio n s of c a d m iu m  s a l ts .  E . T e s c h e  and P. J .  
va n  R y s s e l b e r g iie  (Trans. Amer. Electrocliem. Soc., 
1931, 59, 71—75).—A pparent curren t efficiencies 
notably greater th an  100% in the electrodeposition 
of cadmium from its  aqueous iodide solutions are 
shown to  be due to  the adsorption of cadmium iodide 
on the m etal during deposition. Electrodeposited or 
even cast cadmium adsorbs notable am ounts of 
cadmium iodide when merely dipped into solutions of 
the salt, and  desorption occurs when the  m etal is 
transferred to  water. This effect is ascribed to  neutral 
molecules of the  salt and not to  complex ions, because 
the am ount of adsorption is somewhat increased when 
the m etal is being deposited from a methyl-alcoholic 
solution of cadmium iodide, bu t becomes practically 
zero When i t  is deposited from aqueous solutions of 
the complex salts K 2CdI4 and K CdIs. Adsorption 
also occurs, b u t to  a smaller extent, in the electro- 
deposition of cadm ium  from bromide solutions, and 
abnormally heavy deposits are obtained from n itra te  
solutions. From  the chloride and sulphate solutions, 
however, pure cadmium is deposited. A ten ta tive  
explanation of the difference in  behaviour of the  three 
halides is p u t forward. H . J .  T . E l l in g h a m .

P a ss iv ity  of c h ro m iu m . I I . E . M u l l e r  and 
K. S c h w a b e  (Z. E lektrochem ., 1931, 37, 185—197; 
cf. this vol., 173).—Experim ents on the  activation of 
chromium by cathodic polarisation in  acid solutions 
show th a t  each acid requires a definite activation 
potential. The negative potential a t which activ 
ation occurs in  norm al acid solutions increases in  the 
order hydrochloric <  hydrofluoric <hydrobrom ic <
sulphuric<perchloric<orthophosphoric; thus, activ 
ation is more easily effected the  smaller is the anion. 
The potentials for electrolytic and therm ite chromium 
are slightly different. W hen the activation is effected 
by grinding w ith an  em ery wheel there is again a 
definite activation potential, which depends on the 
anion of the  acid, and the  order is the  same as th a t 
given above. The experim ents lead to  the  following 
deductions concerning the  nature  of passivity. 
Chromium in the  passive sta te  is covered by a n e t
work of chromic oxide molecules, which are anchored 
to the units of the  chromium space lattice. Acids 
cannot dissolve the  oxide film except by penetrating 
between the molecules, and  the size of the anion is 
therefore all-im portant. As the cathodic polar
isation is increased the  small hydrogen ion is drawn 
through the oxide net-wrork and the electrostatically 
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bound anion can follow i t  and  dissolve the  oxide film, 
if the  anion is no t too largo. A t the  corners and  edges 
of the  m etal the  oxide net-work is looser and anions 
can readily penetrate  a t  such points, which therefore 
become active. A short-circuited cell is then  set up, 
and if the  potential reaches a higher negative value 
th an  the  activation potential for the  particu lar acid 
the whole m etal will become active and dissolve. 
In  th e  case of chromium a t  20° this s ta te  of affairs 
is realised in  hydrochloric acid only. The degree of 
polarisation m ay be increased also by mechanical 
grinding and by raising the tem perature, whereupon 
the  whole m etal becomes active. E. S. H e d g e s .

C ath o d ic  b e h a v io u r  of p y r i te s  a n d  ch a lco - 
p y r i te . A. M a t s u b a r a  and J .  T a k u b o  (Chikashige 
Anniv. Vol., 1930, 311—339).—Cathodic polarisation 
of iron pyrites in  dilute sulphuric acid causes the  
ionisation of one or both atom s of sulphur, which then  
combine w ith the  hydrogen ions present to  form 
hydrogen sulphide. If  the  m aterial is first m ade the  
anode, subsequent cathodic polarisation gives rise to  
an  abnorm al am ount of hydrogen and  certain  natu ral 
specimens behave similarly w ithout previous tre a t
m ent. The current yield is, in  general, smaller when 
much hydrogen is evolved. Copper pyrites in  dilute 
sulphuric acid is decomposed catliodically into 
hydrogen sulphide, cuprous sulphide, and  ferrous 
sulphate, and, u ltim ately, in to  metallic copper; 
prelim inary anodic polarisation produces the  reverse 
effect of th a t observed w ith iron pyrites. Copper 
pyrites which yields bu t little  hydrogen gives abnorm al 
quantities of decomposition products. I t  is suggested 
th a t  the  fraction of the  mineral which is dissolved 
directly by  th e  acid exists in the  solid in an  ionised 
condition, the  degree of ionisation in  various speci
mens of copper pyrites being 0-035—0-305.

H . F . G i l l b e .
S ta t is t ic a l  t r e a tm e n t  of re a c t io n  v e lo c ity  d a ta . 

I . C r it ic a l  re v ie w  of c u r r e n t  m e th o d s  of c o m 
p u ta tio n . L. J .  R e e d  and  E . J .  T h e r ia u l t  (J. 
Physical Chem., 1931, 35, 673—689).—The possibility 
of obtaining a consistent series for the  values of k 
should be discarded as a  te s t for the  unimolecular 
nature of a  reaction. Procedures involving least 
squares are inapplicable to  unimolecular da ta  and the 
proposed system s for th e  weighting of unimolecular 
constants cannot be used in the  presence of constant 
errors. L. S. T h e o b a l d .

In te rp re ta t io n  of th e  th e r m a l  d e c o m p o s itio n  
of n i t ro u s  ox ide . H. C. R a m s p e r g e r  and G. W a d - 
d in g t o n  (Proc. N at. Acad. Sci., 1931, 17, 103— 
105).—The theories of Rice and Ram sperger (A., 
1927, 833) and of Kassel (A., 1928, 372) have been 
applied to  the d a ta  obtained for the  therm al decom
position of nitrous oxide a t 665°. Only two squared 
term s (one classical oscillator) are required to  fit the 
data . The minimum value obtained for the  critical 
energy for breaking the  nitrogen-oxygen linking is
42,000 g.-cal. E . S. H e d g e s .

C o m b u stio n  of in f la m m a b le  g a se s  b y  e le c tr ic  
s p a rk s .  J .  D. M o r g a n  (Phil. Mag., 1931, [vii], 11, 
158—163).—The am ount of combination produced in 
the  flameless com bustion of very dilute coal gas-air 
m ixtures by a succession of high-tension sparks is
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closely proportional to  the  lieat energy of the  discharge 
when the gap between the  electrodes is kep t constant. 
W hen the  heat energy of the  discharge is m aintained 
constant tho am ount of combustion is proportional 
over a wide range to  the gap. The results are con
sistent w ith the  hypothesis th a t combustion depends 
on the  heating of the  gas by conduction.

F . G. T r y iio r n .
F la m e  te m p e ra tu re s  of h y d ro c a rb o n  g a se s .

G. W . J o n e s , B. L e w is , J .  B. F r ia iif , and G. St . J .  
P erkott (J. Amer. Chem. Soc., 1931, 5 3 , S69—883; 
cf. Loomis and Perro tt, B., 1928, 881).—The spectral 
line reversal m ethod (Griffiths and Awbery, A., 1929, 
534) has been applied to  m oist hydrocarbon-air 
m ixtures. In  qualitative agreem ent w ith calculations 
based on the dissociation of the  products a t th e  tem 
peratures of tho flames, m ixtures containing hydro
carbon slightly in  excess of th a t necessary to  consume 
all of the  oxygen afford tho observed m axim um  tem 
peratures : ethylene 1975°, propylene 1935°, butylene 
1930°, propane 1925°, isobutane 1900°, butane and 
ethane 1895°, P ittsburgh natu ra l gas (87% CH.,) 
1890°, and m ethane 18S0°. These values are about 
100° and 40—70° lower th an  those calculated for the 
unsaturated  and sa tu ra ted  hydrocarbons, respectively, 
and this discrepancy m ay be a ttribu ted  to  radiation 
losses. M ixtures affording m axim um  flame tem 
peratures contain less hydrocarbon th an  those afford
ing m axim um  speeds of uniform  movem ent of flame 
(cf. Wheeler, Coward, Paym an, and  others).

J .  G. A. G r if f i t h s .
O x id a tio n  of g a se o u s  a ce ta ld eh y d e  b y  oxygen  

a s  a  ty p ic a l e x a m p le  of th e  [slow ] c o m b u s tio n  of 
h y d ro c a rb o n s . M. B o d e n s t e in  (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1931, I I I ,  18 p p . ; cf. 
Backstrom , A., 1927, 787, 1151).—Acetaldehyde 
vapour reacts slowly w ith oxygen a t 55—90° and 
70 mm. pressure, and the reaction can be followed, 
except in the la te r stages, by measuring the dim inu
tion of pressure. The prim ary product is peracetic 
acid, which towards the end of the  reaction decomposes 
in an irregular manner, causing an increase of pressure. 
W ith a deficit of oxygen the pressure decreases 
linearly w ith tim e, and the reaction stops abruptly  
when all the oxygen has been used; w ith oxygen in 
excess the  velocity of reaction decreases w ith time. 
In  both cases a  period of induction is generally, bu t 
no t invariably, found. The course of the  m ain 
reaction is expressed by the form ula d[P]Jdt—
l-[.4]2/([0 2]+ 6 ) ,in  which P  denotes peracetic acid and 
A  acetaldehyde. The sequence of changes, which is 
considered to  occur generally in the  oxidation of 
hydrocarbons, consists essentially in  the  activation 
of an  aldehyde molecule, which combines w ith oxygen 
to  form an activated  molecule of peracetic acid. 
Normalty, tho energy of the la tte r is transferred to  
another oldehydo molecule, b u t in the  presence of 
certain  substances {e.g., diphenylamine) which ac t as 
negative catalysts, the  la tte r absorb the energy 
instead, and th e  reaction “ chain ” is then in terrupted. 
There is evidence th a t the  acetaldehyde reacts in a 
tautom eric form other th an  vinyl alcohol.

F. L . U s h e r .
M e c h a n ism  of o x id a tio n  of a ce ta ld eh y d e  a n d  

h y d ro c a rb o n s . i f .  B o d e n s t e in  (Z. physikal.

Chem., 1931, B , 12, 151— 164).—A mechanism is 
proposed for the slow reaction of gaseous acetaldehyde 
w ith oxygen, and shown to  be applicable w ithout 
essential modification to  tho slow com bustion of 
hydrocarbons, the  results of Spence and  Kistiakowsky 
for the  oxidation of acetylene (this vol., 313) being 
in  particularly  good agreem ent w ith th e  theory. In  
the  explosive oxidation of hydrocarbons the  series of 
reactions involved in slow oxidation appears to  be 
in itia ted  by  reaction chains in  which free atom s and 
radicals tak e  p art. R . C u t j i il l .

In f la m m a tio n  l im i ts  of fu e ls  c o n ta in in g  alco
h o l. Y a n n a q u is  (Ann. Office N at. Combust, liq., 
1930, 5 , 175— 178; Chem. Zentr., 1930, ii, 3878).— 
The dependence of the  lim its of inflam m ation of 
benzene-ethyl alcohol-m ethyl alcohol, benzene-ethyl 
alcohol-petrol, and ethyl alcohol-m ethyl alcohol 
m ixtures on the tem perature has been studied. 
Partia l substitution of alcohol by benzeno limits the 
inflam m ability region of the ethyl alcohol-methyl 
alcohol m ixture w ithout affecting the  tem perature 
coefficient. Substitu tion of m ethyl alcohol by  petrol 
has the  opposite effect in both  cases.

A. A. E l d r id g e .
R a te s  of in tr a m o le c u la r  c h an g e  b e tw e e n  a m 

m o n iu m  th io c y a n a te  a n d  th io c a rb a m id e . W. 
U r e  and T. B. E d w a r d s  (Trans. Roy. Soc. Canada, 
1930, [iii], 24, I I I ,  153— 159).—The velocity of the 
opposing reactions in the  system NH,CNS 
CS(NH2), has been investigated in solution over a 
range of concentrations and  tem peratures. Although 
the  presence of side reactions is indicated, the  results 
seem to show th a t  the  main process consists of two 
opposing unimolccular reactions. The reaction coeffi
cients are evaluated for two tem peratures.

W . G o od .
K in e tic s  of c h lo r in e  b le a c h in g . J .  J .  W e is s  (Z. 

angcw. Chem., 1931,44,102— 104).—Polemical against 
Kauffm ann (cf. B., 1930, 1062). R . C u T n iL L .

K in e tic s  of c h lo r in e  b le a c h in g  a n d  of [decom 
p o s itio n  of] h y p o c h lo r ite  so lu tio n s . J .  J .  W eiss 
(Z. Elektrochem ., 1931, 37, 20—25).—The velocity 
d a ta  of both Foerster (A., 1917, ii, 367) and Kauff
m ann (B., 1930, 1062) for the  decomposition of 
hypochlorite in alkaline solution can be accounted 
for by the theory th a t the  decomposition consists of 
two concurrent composite reactions, viz., 2C10'— > 
CKV +C1' followed by CIO./+ CIO'— >C10:i'+ C T , 
and” 2HC10— ^ 2 H ’+ 2 C l '+ 2 0  followed by 2C 10'+  
2H '==i2H C 10, tho first stage in each reaction 
determ ining the ra te  of the  reaction as a  whole (cf.
A., 1930, 1379). In  hypochlorite bleaching the active 
agent is not the complex ion HC10,C10' postulated 
by Kauffmann, bu t chlorine monoxide or undissociated 
liypochlorous acid. If  i t  is assumed th a t in  the 
bleaching of cellulose fibres the  a tta ck  on the  fibre 
itself runs parallel w ith the  degree of swelling and 
th a t  the la tte r is proportional to  th e  concentration 
of adsorbed hydroxyl ions, it  appears th a t  the  ra te  
of a tta ck  is m axim al for a certain p it and  falls rapidly 
w ith either increase or decrease of p n. The predicted 
relationship between ra te  of a ttack  on tho fibre and 
pit is, in fact, in  satisfactory agreem ent w ith  existing 
experim ental data . I t  thus appears possible th a t by
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su itab le a d ju s tm e n t  o f th e  j)„  th e  c o lo u r in g  m a tte r  
m ay b e  r a p id ly  d e s tr o y e d  w ith o u t  t h e  fibre b e in g  
ap p reciab ly  a t ta c k e d . R. C u t h i l l .

K inetics o f  ch lo rin e  b le a c h in g . H . K a u f f m a n n  
(Z. angew. Chem., 1931, 44, 104-105).—A reply to  
Weiss (cf. preceding abstract). R . C u t h i l l .

R eac tio n s  in v o lv in g  h y d ro g e n  p e ro x id e , iod in e , 
and  io d a te  ion . I I I .  R e d u c tio n  of io d a te  io n  by  
h y d ro g en  p e ro x id e . H . A. L i e b h a f s k y  (J. Amer, 
Chem. Soc., 1931, 53, 896—911; cf. th is vol., 324).— 
The rate  of the  reaction a t  50° in  the system  potassium  
iodate 0-0019—0-23.il/, hydrogen peroxide 0-002— 
2-531, and perchloric acid 0-007—0-14.3/ is given by 
the relation - d [ I 0 3]/d f= (i) 2-6 X 10-'1[H2O2][IO3/] +  
(ii) 1 2 9 x l0 -4[H2O2][IO3'][H-] (un its : mill., m o l,
litre), which is no longer valid when [Ii*] exceeds
0-141/. The first stages in the  reduction m ay be 
I0 3'+ H 20 2— x I 0 2'+ I l 20 + 0 2 and I 0 3'+ I I 20 2+ i r  
•— X H I02+ H 20 + 0 2. The catalytic decomposition 
of hydrogen peroxide is minimised by rem oval of 
iodine by means of carbon tetrachloride. The 
induction period is approxim ately independent of the 
concentration of hydrogen and iodate ions andinversely 
proportional to  the  concentration of hydrogen per
oxide. The relation between the induction period, 
the slow initial reaction, and the succeeding rapid 
reactions is discussed. From  the  tem perature coeffi
cient between 30° and 60°, the  energies of activation 
of (i) and (ii) are com puted to  be 27,500 and 23,500 g.- 
cal., respectively, and the  diam eter 10"® to  10-7 cm. is 
deduced for the entities H 20 2 and I 0 3'. I t  is con
cluded th a t the  num ber of ternary  collisions (ii) 
is insufficient to  afford the observed reaction velocity 
and hence some complex m ust be present. The 
relation between this reaction and the decomposition 
of hydrogen peroxide catalysed by the iodide-iodate 
couple is discussed. J .  G . A. G r if f i t h s .

C h em ica l k in e tic s  of io n ic  re a c tio n s . II . 
M ech an ism  of th e  re a c tio n  b e tw e e n  fe r r ic  an d  
iodine io n s . A. K iss (Magyar Chem. Fol., 1930, 36,
49—59; Chem. Zentr., 1930, ii, 1030; cf. A., 1930, 
1256).—The reaction between ferric and iodine ions 
is termolecular, being bimolecular w ith respect to  
iodine and unimolecular w ith respect to  ferric ions. 
Hydrolysed ferric ions do no t react w ith iodine ions. 
In dilute solution, the prim ary' salt effect follows 
Bronsted’s law of neutral salt action. The retarding 
effect of ferrous and sulphate ions m ust be regarded 
as a secondary sa lt effect. L. S. T heobald .

P e r io d  of in d u c tio n  of th e  re a c tio n  b e tw een  
am m o n iu m  su lp h id e  a n d  fo rm a ld e h y d e  so lu tio n s .
R. J . W. L e  F e v r e  and  (Miss) M. M a c l e o d  (J.C.S., 
1931, 474— 47S),—A m ixture of aqueous solutions of 
ammonium sulphide and formaldehyde deposits after 
a period of induction a white precipitate. The induc
tion period diminishes w ith rise of tem perature, 
vanishing a t  about 60°. F . J .  W i l k i n s .

R e la tio n sh ip  of s t r u c tu r e  of h y d ro c a rb o n  
ra d ic a l to  v e lo c ity  a n d  p o s itio n  of e q u il ib r iu m  in  
o rg an ic  re a c tio n s . W . H f.r o l d  and K . L. W o l f  
(Z. phyBikal. Chem., 1931, B , 12, 194— 205).—I t  is 
suggested th a t  in  reactions between organic dipole 
molecules the  effect of the radicals a ttached to  the

polar groups m ay be twofold : one radical m ay be of 
such dimensions as to  prevent the  close approach of 
the  other molecule to  the  attached polar group 
(“ steric hindrance ” ), and  fu rther the  probability  
th a t  the polar groups will come in contact in a collision 
will be diminished if either group is no t readily 
accessible from all sides (“ steric screening ” ). The 
degreo to  which the polar group is screened m ay, in 
the  case of a group w ith absorbent powor, bo deter- 
mined from the am ount of displacement of its  absorp
tion  bands under the  influence of o ther dipole mole
cules ; the  less is the screening the  greater will be the 
displacement. The relationships of the  velocity and 
position of equilibrium of reactions occurring in 
solution to  the nature of the reactan ts and  solvent are, 
in general, in  satisfactory agreem ent w ith the  theoiy.

R . C u t h il l .
O p tic a l in v e s tig a tio n s  in  th e  s y s te m  a ld e h y d e -  

a lco h o l. W . H e r o l d  and K . L. W o l f  (Z. physikal. 
Chem., 1931, B , 12, 165— 193).— Optical absorption 
measurements have been m ade w ith solutions of 
aliphatic aldehydes in water, heptane, and various 
alcohols. From  the results th e  ra te  of form ation of 
alcoholates and acetals from aldehydes in alcoholio 
solution and the position of equilibrium have been 
determ ined, the presence of free m ineral acid being 
found not to  be necessary for this reaction. In  dilute 
alcoholic solution a  large proportion of the  aldehyde 
is converted into the  semiacetal a t  equilibrium, but 
no detectable am ount of the acetal is formed. As 
the screening of the reacting polar groups increases, 
the ra te  of reaction and  the proportion of semiacetal 
formed a t equilibrium diminish (cf. preceding abstract). 
The form ation of a hydrate  when propaldehyde is dis
solved in w ater apparently' takes place instantaneously. 
The optical d a ta  show th a t  the  hydrates and alco
holates of the  simple aliphatic aldehydes are truo 
valency compounds and no t merely' loose molecular 
compounds. R . Cu t h il l .

S a lt  a n d  m e d iu m  effec ts  on  th e  te m p e ra tu re  
coeffic ien t of v e lo c ity  of d e c o m p o s itio n  of d i
a ce to n e  a lco h o l. G. M . M u r p h y  (J. Amer. Chem. 
Soc., 1931, 53, 977—981; cf. Akerlof, A., 1928, 
716, 485, 137).—The velocity of the  decomposition 
in  0-01—O-lflZ-sodium hydroxide, 0-05.il/-sodiuni 
hydroxide +  0— 1-OAT-sodium chloride, and 0-1.3/- 
sodium hydroxide in 0—60%  aqueous m ethyl alcohol 
lias been determ ined a t  20°, 25°, 30°, and  35°. The 
tem perature coefficient is independent of the  concen
tra tio n  of sodium hydroxide alone and  of th a t of the 
hy'droxide-chloride m ixtures. The energy of activ
ation is com puted to  be 18,000 g.-cal. The tem 
perature  coefficient increases w ith  increasing concen
tra tion  of m ethyl alcohol. J .  G. A. G r if f it h s .

In flu en ce  of so lv e n t o n  th e  d e c o m p o s itio n  of 
tr ic h lo ro a c e tic  a c id . J .  N . P e a r c e  and A. C. 
N e l s o n  (Proe. Iow a Acad. Sci., 1929, 36, 251—260). 
—The decomposition of trichloroacetic acid to  chloro
form and  carbon dioxide is unimolecular in water, 
aniline, and m ixtures of aniline w ith chloroform or 
toluene. M easurable decomposition does no t occur 
in  m ethyl alcohol, e thy l alcohol, chloroform, toluene, 
or pyridine. The reaction is accelerated byT light. 
Only- in aniline or in aniline (87-5 mol.-%) +  chloro
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form is the effect of light considered to  be photo- 
catalytic. The velocity coefficients calculated from 
the heats of activation  by the equations of B ushm an 
and of Lewis are no t in  accord with those determ ined.

Ch e m ic a l  A b s t r a c t s .
K in e tic  a n a ly s is  of a -b ro m o b u ty r ic  ac id . R .  

A h l b e r g  (Svensk Kem . Tidskr., 1931, 43, 69— 74).— 
A repetition of the  work of Senter and  others on the 
hydrolysis of a-brom obutyric acid (cf. J.C .S., 1909, 
95, 1831 ; A., 1918, i, 250). The ra te  of hydrolysis 
of an  aqueous solution of the barium  salt a t  25-2° 
has been studied. The results indicate th a t two 
different unimolecular reactions are involved, one of 
which proceeds 500 tim es as rapidly as the other ; in 
two series of experim ents 5%  and  9% , respectively, 
of the  acid was used in  the faster reaction. The 
acid employed was prepared from the ordinary butyric 
acid of ferm entation, and i t  is pointed out th a t  in 
contradistinction to  Fischer’s statem ent such an  acid 
is no t suitable for the preparation of a-brom obutyric 
acid where a perfectly pure product is required.

H . F. H a r w o o d .
N o n -en zy m ic  re d u c tio n  of m e th y le n e -b lu e . F . 

L i e b e n  and E . M o l n a r  (Biochem. Z., 1931, 232, 
209—217).—Glycine does no t reduce methylene-blue, 
bu t, like alanine, inhibits the deepening of the colour 
of the methylene-blue by dilute sodium hydroxide. 
The effect can be reproduced by use of an  inorganic 
buffer. The anaerobic reducing powers of a  num ber 
of carbam ide and guanidine derivatives are examined. 
The reducing power is often increased by a  CO and 
inhibited by a CH2 group ; cyclic substances reduce 
more quickly than  the corresponding open-chain 
substances, and  guanidine derivatives more quickly 
th a n  the corresponding carbam ide compounds.

P. W. Cl u t t e r b u c k .
F u rfu ra ld é h y d e  ; p ro p e r t ie s , p re p a ra t io n , a n d  

in d u s t r ia l  a p p lic a tio n s . B . G r o t h  (Svensk Kem. 
Tidskr., 1931, 43, 23—42).—A description is given 
of the chemical and physical properties of furfur
aldéhyde, and of its technical production and uses. 
In  the  production of furfuraldéhyde by heating acid 
solutions of pentoses, the yield obtained increases 
w ith the dilution of the original solution, and a t 
infinite dilution would coincide w ith the value calcu
lated theoretically on the assum ption th a t the  reaction 
is unimolecular. The maximum yield is nearly inde
pendent of the tem perature and pa  value of the 
liquid, b u t depends largely on the concentration of 
the pentose. The production of by-products appears 
to  be a bimolecular reaction, a  fairly satisfactory 
coefficient being obtained in this case for pentose 
solutions of widely different concentrations. The 
decomposition of furfuraldéhyde was investigated by 
heating i t  in an  autoclavo a t  150— 170° w ith buffered 
solutions. The ra te  of decomposition increases w ith 
the hydrogen-ion concentration in solutions of p „ < 2 , 
and with the hydroxyl-ion concentration where p n> 6  ; 
for the interm ediate values a  maximum is a tta ined  a t 
about pu 3-5. In  solutions of p „ < l- 5  the  reaction is 
unimolecular, provided th a t the solution does no t 
contain large quantities of neutral salts, sugar, etc., 
as these considerably accelerate the  ra te  of decom
position; in alkaline solution the reaction is possibly 
bimolecular. H . F . H a r w o o d .

In s ta b il i ty  of co llo id a l p o w d e rs . H . M u r a o u r  
(Bull. Soc. chim., 1931, [iv], 49, 276—279).—A dis
cussion between the au thor and de Bruin.

F . J .  W i l k i n s .
In flu en ce  of m o is tu re  on  th e  r a te  of co m b u s tio n  

of co llo id a l p o w d e rs . H . M u r a o u r  (Bull. Soc. 
chim., 1931, [iv], 49, 268—-274).—The presence of 
moisture decreases the ra te  of combustion of colloidal 
powders, ¡such as cellulose n itra te . I t  is suggested th a t 
th is effect is to  be a ttribu ted  to  the  comparatively 
large am ount of hea t required to  vaporise the moisture. 
This theory provides a satisfactory quantitative 
explanation of the  phenomenon. F . .J. W i l k i n s .

K in e tic s  of a  ty p e  of h e te ro g e n e o u s  re a c tio n s . 
M e c h a n ism  of c o m b u s tio n  of p u lv e r is e d  fuel.
S. P . B u r k e  and  T. E. W. S c h u m a n n  (Ind. Eng. 
Chem., 1931, 23, 406—413).—A m athem atical trea t
m ent is given of a highly exotherm ic reaction between 
a finely-divided reacting solid suspended in a  reacting 
fluid medium, the products of reaction being totally 
fluid. The theory  is applied to  the  combustion of 
pulverised solid fuel, employing only fundamental 
physical constants, such as coefficients of thermal 
conduction and diffusion, and the results are in agree
m ent -with published experim ental da ta . The theory 
involves the hypothesis of a stagnan t film of gas 
surrounding the burning particle, leading to  the con
clusion th a t com bustion takes place by diffusion only. 
The effects of pressure, tem perature, density, and 
size of the particle, ash content, form ation of carbon 
monoxide, reactiv ity  of carbon, content of volatile 
m atter, and  m otion of fuel particles during combustion 
are discussed in  the  light of the theory and the con
clusions reached are shown to  be in  agreem ent with 
experim ental results. The peculiar motions of the 
particles predicted by the theory  are confirmed by 
photographic records. E . S . H e d g e s .

T h e o ry  of c o rro s io n  [of m e ta ls ] .  E . M a a s s  and
E . L i e b r e i c h .—See B., 1931, 298.

P r in c ip le s  of c o rro s io n . G. M asing .—See B., 
1931, 298.

C o rro s io n  of m e ta ls . T. K u c z y ń s k i  and M. 
S m ia ł o w s k i  (Przemysł Chem., 1931, 15, 52—61, 
99— 104).—Duffek’s m ethod (Korrosion u. Metallsek. 
Beih., 1929, 32) whereby the resistance to  corrosion 
of a  m etal is m easured as a function of the  P.D. 
between the inetal and a m ercuiy electrode immersed 
in  the same solution, does no t yield good results. 
T ô d t’s m ethod (Korrosion u. Metallsch., 1929, 5,
169), depending on the m easurem ent of the  current 
flowing between the  m etal and a platinum  electrode, 
gives better results, which are not, however, entirely 
trustw orthy  in  every case. The m ost im portant 
factors in  the  corrosion of m etals immersed in  alkali 
chloride solution are the velocity of diffusion of oxygen 
to  the cathodic p arts  of the m etal surface, and  the 
catalytic properties of these surfaces, depending on 
their ability  to  activate oxygen; platinum  surfaces 
activated  oxygen to  a smaller ex ten t th an  other metals 
examined, w ith the  exception of tin . The quantity  
of current flowing between the m etal and the platinum  
electrode was unaffected by the presence of quinoline, 
brucine, m annitol, and sodium arsenite in  the solution, 
whilst 0-5% potassium  cyanide considerably reduced
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the current, acting probably as an  anticatalyst. 
Measurements of the  current flowing between a 
carbon cathode and a  m etal anode in  alkali chloride 
solution under various conditions show th a t  the 
deviations found from Ohm’s law  diminish w ith 
increasing density of current, and are ascribed to  the  
resistance due to  the  form ation of deposits on tho 
anode. The velocity of dissolution of m etals con
nected w ith a non-polarising cathode is expressed by 
I= /(E 'a—E a)IC-\-Xx, where I  represents density 
of current in  am p., x is the  conductivity of the  elec
trolyte, E'a and Ea are the  P.D . a t  the  anode during 
the passage of the  current and w ith the circuit open, 
X  is the additional resistance due to  the  deposit on 
the anode, and C is the  resistance capacity of the cell.

R . T r u s z k o w s k i .
M e c h a n ism  of r e ta r d a t io n  of c o rro s io n  [of 

iron] b y  co llo id s . W . B e c k  and F. v o n  H e s s e r t  
(Z. Elektrochem., 1931,37,11—20).—F riend’s observ
ation (J.C.S., 1921, 119, 932; 1922, 121, 466) th a t 
the rusting and corrosion of iron in  w ater and  aqueous 
solutions of acids are retarded by hydrophilic colloids 
has been confirmed, and i t  has been found th a t the 
protective action is a function of both  the  concentra
tion and nature  of the colloid. The retardation 
cannot, however, be explained by simple adsorption 
of the colloid on the m etal, bu t seems ra ther to  be 
the result of the deposition of a film of colloid on the 
metal by local coagulation brought about by iron ions. 
This view receives support from the observation th a t 
if the m etal is vigorously shaken in contact w ith the 
acid solution the protective action is small or even 
absent. R . Cu t h il l .

A ction  of oxy g en  on  th e  c o rro s io n  of i ro n  a n d  
steel in  aq u e o u s  so lu tio n . H . E n d o  a n d  S. 
Ka n a g a w a .— S e e  B . ,  19 3 1 , 351

R e sis ta n c e  to  c o rro s io n  of c h ro m iu m -n ic k e l-  
iron  a llo y s [w ith  re fe re n ce  to  T a m m a n n ’s 
theory  of l im i ts  of re s is ta n c e ] . E . W e l l m a n N 
(Z. Elektrochem ., 1931, 37, 142— 156; cf. Guertler 
and Ackermann, B., 1928, 753).—The corrOdibility of 
alloys of chromium, nickel, and iron has been studied 
in relation to  composition and tem perature, the  
attacking substances being sulphur dioxide, hydrogen 
sulphide, sodium hypochlorite, phenol, ta rtaric  acid, 
and citric acid. Sulphur dioxide causes oxidation 
with liberation of sulphur, the  effect being noticeable 
between 350° and 400° and increasing rapidly w ith 
rise of tem perature in  all except nickel-free alloys 
with 22% Cr, which are resistant below 600°. A d
mixture of air or steam  increases the  corrosion. All 
alloys are corroded by hydrogen sulphide above 300°, 
the presence of chromium affording some degree of 
protection a t  tem peratures below 500°. H ypo
chlorite w ith 1% of active chlorine is w ithout action, 
whilst th a t w ith 4%  attacks binary alloys of iron and 
chromium, the  chromium going into solution and 
the iron forming rust. Ternary alloys of the  type 
of “ VjA ” steels are completely unattacked  even 
when the hypochlorite contains iron. Aqueous phenol 
corrodes only binary chromium-free alloys. Chrom
ium acts as a protective against a ttack  by tartaric  or 
citric acid when present in greater proportion than  
12-5 at.-% . F . L . U s h e r .

K in e tic s  of th e  c o m b in a tio n  of h y d ro g e n  a n d  
o x y g en  ; in flu en ce  of iod in e . W. L. G a r s t a n g  
and  C. N. H in s h e l w o o d  (Proc. Roy. Soc., 1931, A, 
130, 640— 654).—The surface reaction  between 
hydrogen and  oxygen in porcelain and  silica vessels 
was accelerated by iodine, the  gas reaction was 
retarded a t  relatively high tem peratures and pressures, 
w hilst the  explosion which norm ally occurs between 
certain  lim its of pressure was inhibited. The quan
tities of iodine necessary are small. W ater vapour 
lowers the upper critical lim it of the  low' pressure 
explosion region, and, if present in  sufficient am ount, 
inhibits the  explosion altogether. The results of an 
investigation of the effect of pre-treatm ent of the 
vessel w ith hydrogen or oxygen agree, so far as the 
direction of the  effect is concerned, w ith the  experi
m ents of Alyea and H aber (A., 1930, 1255), bu t the 
m agnitude of the effect is much smaller. In  tho 
region of high tem perature and pressure where the 
inhibiting action of iodine is observed i t  is calculated 
th a t  the efficiency of collisions with iodine in breaking 
chains is less th an  about 10'4. Commercial hydrogen 
contains no inhibiting substances.

L. L. B ir c u m s h a w .
C a ta ly tic  a c tio n  of h y d ro g e n  on  th e  c a rb o n  

m o n o x id e  f lam e . W . E . G a r n e r , D. A. H a l l , and
F . E . H a r v e y  (J.C.S., 1931, 641—653).—The influence 
of dimensions of the explosion vessel, the  addition of 
inert gases, etc. has been studied on th e  position 
and m agnitude of the  step on the  curves showing the 
relation between the radiation from the flame and the 
percentage of hydrogen. The position of the  step is 
unaffected by the length or the diam eter of the  vessel 
or the  direction in which the radiation  is measured, 
which suggests th a t it  is due to  changes in the chemical 
phenom ena occurring in  the flame and  no t to  wave 
phenom ena set up by it. The addition of carbon 
monoxide or oxygen in excess to  the hydrogen-free 
flame does no t affect the  position of the step and, 
therefore, the hypothesis p u t forward previously th a t 
the position of the  step is determ ined by the relation, 
lc= p tl.pco is amended to  k —p aj)co, (cf. A., 1930, 
1379). F . J .  W i l k i n s .

D e te rm in a tio n  of c a ta ly tic  coeffic ien ts  f ro m  
iso c a ta ly tic  d a ta . H . M. D a w s o n  and  E. S p iv e y  
(Proc. Leeds Phil. Soc., 1931, 2, 174— 177).—The 
catalytic activ ity  of a m ixture of a  m oderately strong 
acid w ith one of its salts is, for a given acid concentra
tion, minimal for a certain salt concentration, and 
from the composition of this “ isocatalytic ” m ixture 
and  the corresponding velocity the catalytic coefficients 
of the  undissociated acid and its anion m ay be calcu
lated. Calculations of this kind have been made 
w ith d a ta  for the iodine-acetone reaction in presence of 
sodium acetate and acetic acid a t  25°. R . C u t h il l .

M e c h a n ism  of i ro n  c a ta ly s is  in  c e r ta in  o x id 
a tio n s . C. V. Smythe (J. Biol. Chem., 1931, 90, 
251—265).—The results of determ inations of the rate  
of oxidation of ferrous sulphate in  presence of pyro
phosphate and of m etaphosphate a t different hydrogen - 
ion concentrations confirm the  view th a t  the ferrous 
iron is oxidised in the  form of a  non-ionised complex, 
the effect of p a on the oxidation being exerted only 
indirectly through its  effect on the  stab ility  of the
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complex. The cataly tic effect of ferrous iron on tho 
oxidation of organic acids such as citric acid or ta r 
taric acid has been investigated and a  detailed 
mechanism for the reaction is proposed.

W . 0 .  K e r m a o k .
C a ta ly tic  d e c o m p o s itio n  of s o d iu m  h y p o 

c h lo r ite  so lu tio n s . I I I .  P r o m o te r  a c tio n  of 
h y d ra te d  m a g n e s iu m  o x ide  in  th e  h y d ra te d  co p 
p e r  o x id e  c a ta ly s is  of so d iu m  h y p o c h lo rite . 
J .  R . L e w is  (J. Physical Chem., 1931, 35, 915— 919; 
cf. A ., 1928, 376).—D ata showing tho prom oter action 
of hydrated  magnesium oxide oil the  hydra ted  copper 
oxide catalysis of tho decomposition of sodium hypo
chlorite are recorded. The m axim um  prom oter 
action occurs when the ra tio  copper : magnesium is 
1 : 3 or 4, b u t the  effect disappears when th is ra tio  
is 1 : 8. The prom oter preserves tho ac tiv ity  of tho 
catalyst by  preventing agglomeration of tho particles ; 
th is view is supported by the fact th a t  in  tho  catalyst 
m ost effectively prom oted tho colour of the  hydrated  
copper oxide rem ains unchanged, which is no t the 
ease when the prom oter is absent. L . S . T h e o b a l d .

A u to x id a tio n  of p h o sp h o ru s  d isso lv e d  in  
c a rb o n  te tra c h lo r id e . B. B l a s e r  (Bor., 1931, 6 4 ,  
[jB], 614—619).—Finely-divided phosphorus suspended 
in  carbon tetrachloride rapidly absorbs oxygen with 
strong phosphorescence and separation of a  voluminous 
pale yellow precipitate. The ra te  of reaction depends 
greatly  on the  tem perature and, apparently , on uncon
trollable cataly tic  influences. Independently  of the 
use of an  excess of phosphorus or oxygen, tho ratio  
P  : 0  is very nearly 2 : 3 and, since the  product differs 
completely from phosphorous oxide, the  structure  
(P20 3h  m ust be ascribed to  it. The compound 
inflames im m ediately when brought into con tact w ith 
water, b u t cautious decomposition of i t  suspended in 
carbon tetrachloride yields a strongly-reducing aque
ous solution which has an  odour of phosphine and 
slowly deposits a yellow precipitate of phosphorus 
suboxidc. I t  is relatively stable in  a  vacuum  a t  100° 
and  does n o t appear to  be affected by light.

H . W r e n .
Q u a n tu m  m e c h a n ic s  of a d s o rp tio n  c a ta ly s is . 

M. B o r n  and Y . W e is s k o p f  (Z. pliysikal. Chem., 
1931, B , 12, 206—227).—From  the  po in t of view of 
quantum  mechanics the funotion of a catalysing sur
face is to  keep the  reactan ts in  contact long enough 
for the probability  of their surm ounting the  energy 
hill lying between th e  initial and final sta tes to  reach 
a  m axim um . I f  the surface itself takes p a rt chemic
ally in the reaction, it  m ay be supposed th a t  there is 
an  energy hill between the adsorbed molecule and the 
atom  of adsorbent, which is surm ounted in the  course 
of the sojourn of the  molecule on the surface, a 
secondary reaction thus becoming possible. W hilst 
i t  is adm itted  th a t  these two processes m ay no t be 
essential in every case of adsorption catalysis, and 
th a t such factors as the  resolution of prim ary linkings 
under tho influence of adsorption forces m ay often be 
of prim e im portance, quantum  mechanical theory  has 
been used to  deduce tho  reaction velocity in  an 
adsorbed system  as a function of its mechanical 
properties and the properties of the  adsorbent (cf. 
this vol., 318). R . Cu t ih l l .

C o m b in a tio n  of c a rb o n  m o n o x id e  w ith  oxygen  
a t  m ix e d  o x ide  c a ta ly s ts . B . N e u m a n n , 0 .  
K rôcîer , and  R. I v a n o v s k i  (Z. E lektrochem ., 1931, 
37, 121— 128).—The effect of varying the  composition 
of m ixtures of manganese dioxide w ith  cobalt oxide, 
nickol oxide, and  silver oxide, and of silver per
m anganate w ith nickel oxide, on their catalytio 
activ ity  in  prom oting tho com bination of carbon mon
oxide w ith oxygen has been studied a t differont 
tem peratures. The relation between activ ity  and 
composition depends on the  tem perature ; e.g., addi
tion  of 33%  of cobalt oxide (Co30 4) to  manganese 
dioxide depresses the  ac tiv ity  of the la tte r  a t  50°, 
b u t increases i t  a t  60°. A t a  given tem perature the 
activities of the  individual oxides are in the  same 
order as th e ir  dissociation pressures. The function 
of tho oxides is chemical, and  the ir relative activities 
are no t determ ined by  th e  to ta l am ount of tho 
reacting gases adsorbed. . F . L. U s h e r .

R e a c tio n s  a t  th e  su rfa c e  of h o t  m e ta l l ic  fila 
m e n ts . V. R e a c tio n  H 2+ C 0 2— ^ C O + H jO  
a t  th e  su rfa c e  of p la t in u m , p ïa t in u m  c o a te d  w ith  
b a r iu m  o x ide , a n d  th o r ia te d  tu n g s te n . B. S. 
Seikantan  (Indian J .  Physics, 1930, 5, 685—698; 
cf. A., 1930,1531).—An apparatus for the  investigation 
of electron emission from prepared filaments is 
described; the m inimum tem perature of perceptible 
emission obtained by extrapolation is th a t  required 
to  s ta r t the  in teraction of carbon dioxide and  hydrogen 
on these surfaces, and fo r th e  activation of hydrogen. 
The effect of varying tho proportions of the  gases is 
considered. Carbon dioxide, on a barium  oxide- 
coated platinum  filament as more conducive to  adsorp
tion, is activated  a t  a low’er tem perature. The tem
perature of oxidation of m ethane a t  the  platinum 
surface was th a t  of m inimum electron emission. I t 
is concluded th a t  the  activation of gases a t  a  catalytic 
surface depends largely on the  ability  of the surface 
to  em it electrons a t  th a t  tem perature.

N . M. B l ig h .
C ata ly tic  c o n v e rs io n  of g a se s  co n ta in in g  

m e th a n e  in to  c a rb o n  m o n o x id e  a n d  hyd ro g en . 
K . K e l l e r  a n d  W . K l e m p t .— S ee  B., 1931, 325.

C o n v ers io n  of c a rb o n  m o n o x id e  b y  m e a n s  of 
s te a m  o r  a i r  in to  h y d ro g e n  o r  n i tro g e n -h y d ro g e n  
m ix tu re s .  K . K e l l e r  a n d  W . K l e m p t .—S e e  B., 
1931, 326.

C a ta ly tic  d e c o m p o s itio n  of c a rb o n  d isu lp h id e  
b y  s te a m . B. N e u m a n n  and  E . A l t m a n n  (Z. 
Elektrochem ., 1931, 37, 173— 185).—The reaction 
between carbon disulphide and steam  is catalysed by 
m any substances. Copper, gold, and  platinum  cata
lysts, chromic oxide, and  a m ixture of th e  oxides of 
copper, lead, and  chrom ium  in molecular proportions 
are m ost effective a t  about 600° and  the  maximum 
yield of hydrogen sulphide is abou t 65% . Oxides of 
barium , calcium, magnesium, and  alum inium  are most 
effective a t  about 450° and  the m axim um  yield of 
hydrogen sulphide is 77% . Thorium  dioxide and 
cerium dioxide are m ost active a t  about 300° and  the 
yields obtained are 81 and  87% , respectively. A 
m ixture of magnesium oxide w ith 10% of thorium  
dioxide is a  very  active catalyst, having an  optimal 
tem peraturo of about 350° and giving a 9S% yield.
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Active carbon gives a  78%  yield a t  600° and  the 
addition of oxides of magnesium, uranium , or iron 
does no t inereaso the  yield, b u t the addition of 
thorium dioxide increases the  yield to 87% a t  425°. 
The reaction probably takes th e  course (1) CS0+  
H20 = C 0 S + H 2S, (2) C 0 S + H 20 = C 0 2+ H 2S, and 
over the range 170—500° the products are as repre
sented by  (2). Below 170° the  ra te  of decomposition 
of the interm ediate carbon oxysulphide is greater than  
its ra te  of hydrolysis and  carbon monoxide and  free 
sulphur appear among th e  products. The action of 
the catalyst is probably to  form a sulphide w ith the 
carbon disulphide vapour, which is then  hydrolysed 
by the  steam . The form ation of sulphide occurs 
rapidly, b u t th e  subsequent hydrolysis is slow in  the 
case of th e  heavy m etals and more rap id  in  th e  case 
of the alkaline earths, particularly  w ith the  m ixture 
of magnesium oxide and. 10%  of thorium  dioxide.

E . S. H e d g e s .
B e h a v io u r of th e  c a ta ly s t  in  c a rb o n  m o n o x id e  

filte rs . G . S t a m p e  and E .  B a n g e r t .— S e e  B . ,  1931, 
368.

C ata ly tic  fo rm a tio n  of h y d ro g e n  cy an id e . V. 
C eriu m  d io x id e  a s  c a ta ly s t.  G. B r e d i g  and E. 
E l o d  [w ith W . K o n i o ]  (Z. E lektrochem ., 1931, 37, 
2—11; cf. th is vol., 176).—In  the  form ation of 
hydrogen cyanide from carbon monoxide and ammonia 
hi presence of cerium dioxide as ca ta ly st i t  is not 
possible to  detect the  presence of cerium nitride, 
hydride, or carbide as an interm ediate product, nor 
does any  change occur in  the  crystal s tructure  or 
lattice dimensions of the  catalyst as a result of the 
reaction. C ontrary to  the  observations of Lipski 
(A., 1909, ii, 478), no am m onia is produced by  the 
reaction of metallic cerium w ith nitrogen and  hydrogen 
unless oxygen is present, and even then  reaction 
ceases when all the  cerium has combined to  form 
cerium dioxide. The ac tiv ity  of cerium dioxide in 
catalysing the  form ation of hydrogen cyanide runs 
approxim ately parallel w ith its  adsorptive power for 
ammonia, carbon dioxide, and carbon monoxide, tlio 
adsorption of which on a  given catalyst decreases in 
this order. I t  is therefore suggested th a t  the  adsorbed 
ammonia is highly active, perhaps even partly  broken 
up into hydrogen and  the  N H  group, and  th a t  simi
larly the adsorbed carbon monoxide is readily resolved 
into carbon and carbon dioxide, the  form ation of 
hydrogen cyanide occurring by reaction between this 
free carbon and  the E H  group. R . C u t h i l l .

C ata ly tic  a d d itio n  of h y d ro g e n  c h lo r id e  to  
u n sa tu ra te d  h y d ro c a rb o n s . W . J .  P io tro w sk i 
and J . W in k l e r .—See B., 1931, 328.

C ata ly tic  re a c tio n s  of s u lp h u r  co m p o u n d s  
p resen t in  p e tro le u m . J .  C. E l g i n  and others.— 
See B., 1931, 327.

C a ta ly tic  s y n th e s is  of m e th y l  a lco h o l u n d e r  
p re ssu re . M . E l e u r y .— S e e  B., 1 9 3 1 , 3 8 5 .

T h e rm a l b e h a v io u r  of p h en o ls . I I I .  I n 
fluence of th e  t im e  of h e a tin g  a n d  th e  n a tu r e  of 
the a c c o m p a n y in g  g a s . A. H a g e m a n n  (Z. angew. 
Chem., 1931, 4 4 ,  221—224).—W hen phenol vapour 
is passed over a  heated  filament about 92%  is decom
posed; the eondensible fraction of the  product (63%)

contains about 34%  of cyc/opentadieno and 27%  of 
naphthalene and  polymerised cycZopentadienes, and 
th e  non-condensible fraction contains carbon monoxide
70-3% and  m ethane 5-9%. In  presence of nitrogen 
or hydrogen the  quan tity  of phenol decomposed is 
reduced, b u t the yield o f ci/cZopentadiene is increased, 
and  in  the  case of hydrogen a considerable quan tity  
of benzene is formed. m-Cresol yields cycZopentadieno 
2 - 1%, benzene 14-2%, and toluene 12-8%, calculated 
on the  cresol decomposed. A study  of the influence 
of the ra te  of flow of the  vapour shows th a t  the 
shorter is the period of heating the  higher lies the 
tem perature of initial decomposition. A t high fila
m ent tem peratures the  reactions involved are of a 
photochem ical ra ther th an  a therm al type. W ater 
vapour and, to  a smaller ex ten t, carbon dioxide 
favour the  cracking of th e  prim ary decomposition 
products of pyrocatecliol to  a  greater ex ten t th a n  do 
nitrogen and hydrogen. In  presence of w ater vapour 
a 67-5% yield of butadiene has been obtained from 
pyrocatecliol, whereas in presence of hydrogen or 
nitrogen the yield is only 30—33% . H i F . Gil lb e .

E ffec t of a d d in g  co llo id s  to  e le c tro ly tic  so lu 
tio n s  fo r  p re p a r in g  th e  a n o d ic  f i lm  on  a lu m in 
iu m . S. Setoh  and A. M iyata .—See B., 1931, 352.

E le c tro c h e m ic a l p r e p a ra t io n  of s o d iu m  a n d  
le a d  a r s e n a te s . W. A. P lotnikov and M. I vanenko  
(Z. Elektrochem ., 1931, 37, 88—91).—B y the  use of 
an anolyte containing 150 g. per litre of arsenious 
oxide as sodium arsenite and a  catholyte containing 
150 g. per litre  of sodium hydroxide, sodium arsenate  
m ay be prepared by  electrolysis w ith a curren t density  
of 3 am p. per dm .2 ; the  current efficiency is 100%. 
The process m ay be rendered continuous by  circulating 
the  anolyte and  removing the  precip itated  arsenate. 
Iron  or nickel electrodes are satisfactory, and the 
diaphragm  should be of asbestos cement"; although 
nickel electrodes yield a purer product, iron has the 
advantage of hindering the form ation of arsine. Pure 
lead arsenate cannot be obtained by  sim ultaneous 
oxidation of sodium arsenite and  anodic dissolution 
of lead, as the  oxidation potential of arsenious oxide 
and  the solution potential of lead differ only slightly. 
B y using an  anolyte containing 20 g. of sodium 
arsenite and 70 g. of sodium n itra te  per litre  and 
sufficient acetic acid for neutralisation, and as the  
catholyte a 30%  solution of sodium n itra te , an 
alm ost theoretical yield of lead arsenate m ay be 
obtained. The anode should be of lead and  the 
cathode of iron, and the curren t density  5-5—6 amp. 
per dm .2 H . F . Gillbe .

E le c tro ly tic  o x id a tio n  of so lu tio n s  of m a n g a n -  
o u s s a l ts  in  h y d ro f lu o r ic  ac id . L. v o n  P utno k y  
and  B . v o n  B o b e s t  (Z. Elektrochem ., 19 3 1 , 3 7 ,  1 5 6 —  
1 6 3 ) .—Solutions of manganous sulphate in hydro
fluoric acid (4—8% ), electrolysed a t  an  anode current 
density  of 0-01—0-04 am p. per cm.2, become a t first 
dark  brown owing to  the form ation of manganic 
fluoride, and are finally converted in to  permanganic 
acid, the yield of the  la tte r  reaching 80% . No per
m anganic acid is detectable in  the  anode liquid until 
all manganous ions have disappeared. Quadrivalent 
manganese cannot be detected a t  any  stage of the
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oxidation. Microscopic observation shows th a t  in 
the initial stage th e  prim ary  product a t  the  anode is 
perm anganic acid, which diffuses into the  solution 
and im m ediately reacts w ith any  manganous sa lt 
present to  give manganic fluoride. The la tte r  is 
finally directly  oxidised to  perm anganic acid.

F . L. U sh er .
A c tio n  of e le c tr ic a l d is c h a rg e  on g aseo u s  

h y d ro c a rb o n s . S. C. L i n d , B. M. Mark s , and G. 
Glockler (Trans. Amer. Electrochem. Soc., 1931, 
59, 33— 40).—D eterm inations have been m ade of the 
am ounts of hydrogen produced by the  decomposition 
of m ethane, ethane, propane, and butane under the 
influence of high-speed electrons (125—130 kilovolts) 
em itted from a Slack-Lenard cathode-ray tube. The 
num ber of hydrogen molecules liberated was always 
about ten  tim es the  num ber of electrons corresponding 
with the filam ent current. Assuming th a t  only 1% 
of these electrons actually  enter the reaction vessel, 
i t  is estim ated th a t the num ber of ion pairs produced 
in  the gas is of the same order of m agnitude as the 
num ber of molecules reacting.

H . J. T. E llingiiam .
E le c tro ly tic  re d u c tio n  of d ic a rb o x y lic  ac id s .

H . N a k a ta  (Chikashige Anniv. Vol., 1930, 49—55).— 
B y electrolysis of a  10% solution of oxalic acid in 
2Ar-sulphuric acid w ith a lead anode and  m ercury 
cathode, and  a curren t density of 8-3 amp. per dm .2, 
a t  5—7°, an  88-3% yield of glyoxylic acid is obtained 
after 6 hrs. The current efficiency is abou t 88%  d u r
ing the first 2 hrs., b u t falls to  about 37%  in the 
la te r stages of the  reduction. Form aldehyde does 
n o t appear among the reduction products, b u t di- 
hydroxytartaric  acid is probably formed. A t higher 
tem peratures (00°) the current efficiency diminishes, 
b u t the yield of glycollic acid, which is formed directly 
from the oxalic acid, is increased; the glyoxylic acid 
produced undergoes im m ediate reduction. In  6N- 
sulphuric acid solution a t  60° the glycollic acid yield 
is fu rther increased. Experim ents w ith various elec
trodes show th a t  a  m ercury cathode gives the  best 
yield of glyoxylic acid and  a  m ercury cathode the 
best yield of glycollic acid. The progress of the reduc
tion  in  hydrochloric acid solution is alm ost identical 
w ith th a t  in sulphuric acid. The curren t and m aterial 
yield may' both be raised to  nearly  100% by em ploy
ing a  current density  of 4-15 am p. per dm .2 Malonic 
and  succinic acids are no t cathodically reduced in 
sulphuric acid solution. II . F . GrLLBE.

S tu d y  of c h e m ic a l r e a c tio n s  f ro m  p o te n tia l  
e n e rg y  d ia g ra m s . A . R .  O ls o n  (T ra n s . F araday  
Soc., 1931, 27, 69—76).—Potentia l energy diagram s 
have been employed to  discussthe m olecularrearrange- 
m ent of dichloroethylcne. On this basis the  effects 
of tem perature, pressure, solvents, and  light frequency 
are considered. F . G. T ryhorn .

F u n c tio n  of B r 3' a n d  I 3' io n s  a n d  in flu en ce  of 
ch lo rin e  io n s  in  o x id a tio n  re a c tio n s  in  lig h t.
R . M. P crkayastita (J. Ind ian  Chem, Soc., 1931, 7, 
991—996; cf. A., 1930,718).—The velocity coefficients 
of the ra tes of photochemical reaction of mandelic 
acid and of lactic acid w ith bromine in the  presence 
of potassium  bromide a t  30°, are zero-molecular. 
W hilst the  oxidation of hydroxy-aeids by bromine is

accelerated by chlorine ions in the  dark, i t  is retarded 
in  the  light. The light reactions are zero-molecular, 
b u t the oxidation of phenyl-lactic acid appears uni- 
molecular on account of the  preponderance of the 
dark  reaction. The function of I 3' ions in  photo
chemical oxidations by iodine is discussed.

F . L. U sh er .
P h o to c h e m ic a l re a c tio n  b e tw e e n  io d in e  an d  

h y d ro g e n . N. Sasak i and K . N akam ura  (Chika
shige Amiiv. Vol., 1930, 299—-302).—No hydrogen 
iodide is produced when an  equimolecular m ixture of 
hydrogen and  iodine a t  1 atm . pressure and  270° is 
irrad iated  by  m ercury arc ligh t from which radiation 
of wave-length shorter th an  3500 A. has been removed. 
U nder the action of ultra-violet radiation , using a 
stream ing m ethod, atom ic hydrogen is produced in 
th e  m ixture, probably by th e  action of excited iodine 
molecules on th e  hydrogen molecules, and  hydrogen 
iodide is then  form ed by  com bination of atomic 
hydrogen with molecular iodine. H . F . Gillbe .

P h o to -re a c tio n  b e tw e e n  h y d ro g e n  a n d  iod ine 
m o n o c h lo rid e . G. K . R ollefson and F. E . Li n d 
quist (J. Amer. Chem. Soc., 1931, 53, 1184— 1185).— 
The results of Mellor and Iredale (this vol., ISO) are 
no t inconsistent with those of the  au thors (A., 1930, 
1135). J .  G. A. Griffith s.

P h o to se n s itis e d  d e c o m p o s itio n  of n itro g e n  
t r ic h lo r id e . I . T. G. A. Griffith s and R . G. W. 
N orrish (Proc. Roy. Soc., 1931, A, 130, 591—609; 
cf. this vol., 179).—The decomposition of nitrogen 
trichloride (up to  3 mm.) in chlorine is photosensitised 
by chlorine, and is a  zero-molecular order reaction 
until decomposition is alm ost complete, when a  semi
explosive react ion occurs. The velocity of the reaction 
is directly proportional to  the light flux absorbed by 
the chlorine. The quantum  efficiency (y) in  homo
geneous blue (436 mp) and ultra-vio let (365 mu.) is less 
th an  2° a t  low pressures of chlorine and  decreases 
w ith increase of chlorine pressure to  the  lim iting value
2-0 (approx.). The equation y = l/0 -0 0 3 S P Ci,-f 2'5 
expresses the  results quantita tively . No decompos
ition is produced by the  wave-lengths 579 or 546 mu.

L. L. B ircumshaw .
P h o to c h e m ic a l d e c o m p o s itio n  of n i t ro u s  acid . 

K .  S . M u r t y  a n d  N . R .  D h a r  ( J .  Ind ian  Chem. Soc., 
1931, 7, 985—990; cf. A., 1925, ii, 691).—The 
unimolecular velocity coefficients of the  decomposition 
of nitrous acid by  light of wave-lengths 4725, 5650, 
7304, and S500 A . decrease in the  order given. The 
tem perature  coefficient of the  dark  reaction increases 
from 1-58 (20—30°) to  2-21 (30—40°), w hilst th a t  of 
the  light reaction falls below unity  in  the range 30— 
50°. B oth  these effects are explained by the  reversi
b ility  of the decomposition. The velocity coefficient 
is proportional to  the  cube roo t of the  in tensity  of 
the  incident light. The reaction does no t obey the 
law  of photochemical equivalence. Q uantum  yields 
for different tem peratures and wave-lengths are given.

F . L. U sh er .
P h o to c h e m ic a l d e c o m p o s itio n  of c a rb o n y l 

c h lo r id e  v a p o u r  b y  u l tra -v io le t  r a d ia t io n  of 
d if fe re n t w a v e -le n g th s . F . Almasy and  T. W ag- 
n e r -Jauregg (Naturwiss., 1931, 19, 270).—Under 
sim ilar conditions, a t  20° the am ount of photochemical
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decomposition of highly purified carbonyl chloride a t 
300 mm. produced by light of 2750—3041 Â. was 
1/4-2—1/8-7 th a t  produced by the full radiation of the  
mercuryarc lamp. A tl60°noincreasein  decomposition 
was obtained using the narrower spectral region, where
as there was an  increase of 1-8% in decomposition due 
to the full radiation. The decomposition, therefore, 
is caused principally by light of shorter wave-lengths 
(cf. Henri and Howell, A., 1930, 1088).

W . R . A n g u s .
D eco m p o sitio n  of p o ta s s iu m  c o b a ltio x a la te  

and so d iu m  c o b a lt in i tr i te  b y  lig h t. W . V. 
Bhagwat and  N. I t . D iiar  (Z. anorg. Chem., 1931, 
197, 18—28).—The tem perature coefficient of the  
decomposition of potassium  cobaltioxalate is 1-13 in 
sunlight, 1-85 in  tungsten  lam p radiation, and  3-7 in  
the dark, and th a t  of sodium cobaltin itrite  is 1-56 in 
sunlight and 2-7 in  tungsten  lam p radiation. B oth 
reactions are strongly accelerated by short wave
length radiation. In  sunlight the decomposition of 
potassium cobaltioxalate is a reaction of zero order, 
and the velocity is proportional to  the square roo t of 
the intensity of th e  radiation, b u t in  tungsten  lam p 
radiation th e  linear relationship holds; the velocity 
coefficient in  sunlight increases witli increase of con
centration of the solution. The quantum  yield in 
unity in  sunlight, b u t is less in  tungsten  lam p rad i
ation; i t  increases w ith rise of tem perature. The 
decomposition of sodium cobaltinitrite in  sunlight is 
a semimolecular reaction, and the velocity is inde
pendent of the concentration; E instein’s law is 
invalid. B oth reactions are unimolecular in tungsten  
lamp radiation. The following general equation has 
been derived for the velocity of a  photochemical 
reaction : d x /d t= K S n~1I 0n( 1 — e-'«“-*1") /I, where S  is 
the surface area exposed to  rad iation  of in tensity  I 0, 
n is the order of the  reaction, i is the  molecular 
absorption coefficient, and  A  is a constant. I t  is 
shown theoretically th a t, in  accordance w ith observ
ation, n m ay vary  from 0 to  1 and  is related  inversely 
to the quan tity  of light absorbed.

When prepared by Sorensen’s m ethod potassium  
cobaltioxalate contains 10 mois, of w ater, and  no t 
3 mois, as reported  by  Sorensen. The absorption 
spectrum of the com pound exliibits pronounced 
maxima a t  6050 and 4250 Â. H. F. Gillbe .

C hem ical o r ig in  of th e  c o lo u r  c h a n g e s  of siH cate  
and q u a rtz  g la s s e s  u n d e r  th e  in flu en ce  of r a d iu m  
radiation. J .  H offmann  (Z. anorg. Chem., 1931, 
197, 29—51).— The production of a  grey coloration 
when various types of glass are subjected to  the  
action of radium  radiation  is a complex process and 
is due to  both atom ic and ionic changes. A blue 
colour is produced in  silicate glasses only when te r 
raient manganese is p resen t; contrary  to  previous 
reports, sodium atom s cannot cause the  effect.
. dium or u ltra-vio let rad iation  thus affords a sensi
tive reagent for the  m anganic ion, although the  blue 
colour fades after a tim e to  a  stable am ethyst colour, 
the occurrence of m ulti-coloured parallel lines in 
¡eradiated glasses is ascribed to  phase segregation, 
the brown coloration of glasses ascribed by Salaquada 
to iron and m anganese can be caused only by m an- 
ganous ions. The violet coloration of quartz  glass is

produced by  ferrous and  ferric ions in  presence of 
titan ium . H . F . Gil lb e .

R e la tio n  b e tw e e n  d e n s ity , s i lv e r  c o n te n t, 
c o v e rin g  p o w e r, g r a in  d is tr ib u tio n , a n d  g ra in  
size  of deve loped  p h o to g ra p h ic  f ilm s . H . Ar e n s , 
J .  E ggert, and E . H eisenberg  (Z. wiss. P hot., 1931, 
28 , 356—366).—The relation s = — x log (1— ya) is 
theoretically deduced (cf. N utting , Phil. Mag., 1913, 
26, 423), where s= d en s ity , a ;= th e  num ber of grain 
layers, y ==the num ber of grains per .cm.2 of a one- 
grain layer, and a = th o  m ean projection of a grain, 
in  cm.2 The form ula is experim entally proved for a 
one-grain layer. For m any layers [e.g., 20) in  a film, 
the  approxim ation s —za/2-3 is obtained, where z = th e  
num ber of grains per cm.2 of the  whole film. The 
relation S=fc(//di )g- i  is calculated, where 8=covering 
power, d = th e  density  of a grain, ¡j.=the weight of a  
grain, and /  is a factor dependent on the shape of 
the grain. Experim ental results are com pared ; silver 
grains by physical developm ent (d 10-5) give /  2-6, 
corresponding w ith crystalline leaflets, b u t by chemical 
developm ent are probably spongy colloidal masses.

J .  Lewkowitsch .
S e p a ra te  [p ro cesse s  in ]  r ip e n in g . Lüppo- 

Cramer (Z. wiss. P hot., 1931, 2 8 , 350—356).—By 
using 50%  excess of bromide a t  emulsification, and 
no ripening, an  emulsion m ay be prepared having 
large grains, bu t w ith small conten t of sensitive 
nuclei; its  characteristic curve is very flat. D ^ ^  is 
small and does no t increase w ith exposure. I f  plates 
are trea ted  w ith Capri-blue solution, they  are sensitised 
and  give com paratively norm al curves. The ripened 
emulsion is norm al. The grain size of the  unripened 
emulsion is unaltered by  increase of the  am ount of 
gelatin presen t a t  emulsification (the final gelatin 
addition being reduced in  proportion). The properties 
of fine-grain emulsions are compared. Grain growth 
and the form ation of sensitive nuclei m ay be considered 
separately in  relation to  ripening processes.

J .  Lewkowitsch.
P h o to n e g a tiv e  effect on  [ th e  co n d u c tiv ity  of] 

s i lv e r  b ro m id e . E . A. Kirillov  (Z. wiss. Phot., 
1931, 28, 367-373 ; cf. A., 1929, 276).—A fter illum in
ation (430 m¡r) of silver bromide, its conductivity, 
m easured in the dark , shows a t  first a decrease, super
seded by an  increase, which, in  course of time, again 
slowly decreases. The prim ary negative effect is 
enhanced by previous trea tm en t w ith sodium n itrite  
(photographic sensitiser), and inhibited by  picric acid 
(desensitiser) which causes an  im m ediate increase of 
conductivity  on illum ination of the silver bromide. 
Hence photonegative sensitivity is com parable to  
photographic sensitivity. M easurements of the  resist
ance of silver bromide, by  a m ethod elim inating the 
influence of polarisation, show th a t i t  increases 
m arkedly after illum ination. J .  Lewkowitsch.

D iffe re n t fo rm s  of s i lv e r  b ro m id e . A. R eych- 
ler  (Bull. Soc. chim. Belg., 1931, 40, 12— 17).—By 
placing a glass p late  in  a solution of silver n itra te  
rendered fain tly  tu rb id  w ith potassium  bromide solu
tion an  adherent deposit of silver bromide is formed 
w ithin 15—20 hrs., and the  p late behaves normally 
as regards exposure to  light and development. By 
immersing a  filter-paper in  a  similar tu rb id  solution
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i t  is readily  sensitised; the  tim e required for exposure 
to  ligh t is very short, and  the resulting im age/ after 
developm ent, is clear and  m ay be viewed from  either 
side of the  paper. The tu rb id  solution is reduced 
im m ediately by ail ordinary photographic developer, 
w ithout previous exposure to  light, on account of the  
fineness and  reactiv ity  of the silver bromide pa rtic le s ; 
th is ac tiv ity  diminishes as the suspension ages, e.g., 
during deposition on the  plato or paper, and  i t  is 
suggested th a t  th e  action of light is to  arrest this 
ageing process' or to  restore the  initial condition of 
the  halide. Experim ents on the  addition of gelatin 
to  a  silver bromido suspension dem onstrate the  m utual 
affinity of the  halide and  the  gelatin, and indicate 
th a t a fter the micelles are formed the  bromide 
associates to  produce th e  form which is no t reduced 
by a developer w ithout exposure to  light.

H . F . Gil lb e .
D e te rm in a tio n s  on  th e  s iz e -fre q u en c y  d i s t r i 

b u tio n  of r e s id u a l  (undevelopab le) g r a in s  of a  
p h o to g ra p h ic  e m u ls io n . E . C. J e n s e n  and A. P . H. 
Trivelli (J. Franklin  In st., 1931, 211, 4S9— 494).— 
An a ttem p t to  correlate exposure w ith  the  sizo- 
frequency distribution of residual grains has been 
unsuccessful,. Tho log log frequency-size curves 
resemble parabolas, b u t the shape varies and  shifts 
w ith the exposure in such a way as to  preclude tho 
existence of any  simple relation.

J .  LEW KOW ITSCn.
S e c o n d a ry  re a c tio n s  in  la te n t  im a g e  fo rm a tio n . 

In flu en ce  of free  a lk a li  h a lid e . T. S. P rice.—See
B., 1931, 3C7.

H y d ro ly s is  of ace to n e  in  u ltra -v io le t  l ig h t. M.
Quresh i and  N. A. Ta b e r  (N ature, 1931,127,522).— 
In  th e  hydrolysis of acetone in  u ltra-vio let light the  
velocity of reaction is directly proportional to  the 
in tensity  of the  incident light. Form aldehyde is also 
formed when an aqueous solution of acetone is exposed 
to  the fight of a quartz m ercury lam p (cf. Bowen and  
W atts, A., 192G, 808). L. S. Theo bald .

In flu en ce  of w a v e -le n g th  in  th e  i r r a d ia t io n  of 
e rg o s te ro l. E . K is c h  and T. R e i t e r  (Deut. med. 
Woch., 1930, 2034—2036; Chem. Zentr., 1931, i, 
479).—Tho form ation of malodorous products in  the 
irradiation of milk and of inconstant products in  th a t 
of ergosterol is avoided by using radiation  of wave
length greater th an  2800 A. A. A. E ld r id g e .

E ffec t of ra d ia t io n  e n e rg y  on  th e  p ro te in  m o le 
cu le . J .  P . Mischtschenko  (Strahlenther., 1928, 
30, 707—719; Chem. Zentr., 1930, ii, 37S7).—Sun
ligh t decomposes protein of low mol. w t . ; eventually  
B ach’s n itra te  reaction for fission products fails. P ep 
tone, nutrose, and horse serum are unaffected. Cer
ta in  proteins suffer change in  the  d a rk ; the  change is 
much m ore rap id  in  sunlight. P ro tein  of high mol. 
w t. is no t decomposed by  X -  or radium  rays in the  
doses em ployed; large doses cause in  fresh solutions 
of proteins of low mol. w t. im m ediate dim inution, in  
aged solutions alm ost always a dim inution, of fission 
products, whilst small doses cause in fresh solutions 
an  increase in  fission products. Experim ents on 
ex tracts of organs showed th a t  the  tissues can bo 
grouped according to  the ir content of protein fission 
products. A. A. E ldridg e .

P h o to c h e m ic a l d e c o m p o s itio n  of n ic o tin e  sa lts .
I .  P lotnikov and  K . W e b e r  (Chem.-Ztg., 1931, 55, 
237—239).—The decomposition of nicotine and nico
tine salicylate, ta rtra te , and  m alonate solutions under 
the  influence of prolonged exposure (up to  1 year) to 
sunlight, w ith or w ithout catalysts (photo-active sub
stances), has been studied. The best catalysts wore 
dichrom ates, gold chloride, ferric n itra te , iodine, and 
chlorophyll; up  to  85%  decomposition was found. 
Experim ents on tobaccos exposed to  an  arc lamp up 
to  8 days give lower and  fluctuating resu lts; the 
catalysts are difficult to  apply in  these cases.

J .  Lenvkowitsch.
R a d io c h e m ic a l e q u il ib r iu m  in  m ix tu re s  of 

a m m o n ia , n itro g e n , a n d  h y d ro g e n . J .  F. 
D ’Olieslager and J .  C. J hngers (Bull. S oc. chim. 
Bolg., 1931, 40, 75—84).—The velocity of formation 
and decomposition of am m onia under the  influence of 
a-rays a t  24° has been investigated as a  function of 
th e  pressure. The equilibrium  m ixture contains 4-7 
vol.-%  N H 3 when the  other gases are present in 
stoicheiometric proportions. A t constan t pressure 
(500 mm.) tho velocity of tho reaction increases at 
first rapidly, thon more slowly, and finally a t  an 
increasing ra te  as the  concentration of tho  ammonia 
increases beyond the equilibrium  point. Tho low 
value of tho equilibrium  concentration, compared 
w ith th a t  calculated theoretically, is probably con
nected w ith tho abnorm al concentration of ammonia 
in  th e  neighbourhood of each ion, due to  the  high 
dipole m om ent of ammonia. H . F . Gillbe .

S o lid  p o ly io d id es  of p o ta s s iu m . N. S. Grace 
(J.C.S., 1931, 594—609).—-The effect of moisture on 
the m. p. of iodine-potassium  iodide m ixtures has been 
studied. The results suggested th a t  potassium  tri- 
iodido prepared from aqueous solution contained 
chemically combined water, and, moreover, th a t  only 
the hydra ted  form was stable. This suggestion was 
confirmed by  an  investigation of th e  m ore concen
tra ted  solutions of th e  system  iodine-potassium 
iodide-w ater which showed th a t  a t  25° the  solid 
hydrated iodides K I3,H20  and  K I7,H 30  e x is t; no 
anhydrous polyiodide can be form ed a t  th is temper
atu re . A study  of the  system  iodine-potassium 
iodide-benzene indicated th e  form ation of the  solvated 
hepta-iodide, K I„2 C 6H 6. F . J .  W ilkins .

H y p o th e tic a l p o ta s s iu m  p o ly io d id es . W. D. 
B ancroft, G. A. Scherer , and  L. P . Gould (J- 
Physical Chem., 1931, 35, 764—7S5).—M ainly a  dis
cussion. Solid potassium  tri-iodide does no t occur as 
a stable phase a t  25°; potassium  iodide and iodino 
are the only solid phases which can bo stable at 
this tem perature. X -R ay  m easurem ents [by H. M. 
S outhworth] afford no evidence for th e  existence 
of potassium  tri-iodide. L . S. Theobald .

C h em ica l r e a c tiv ity  of th e  fu se d  b a se s . I. 
A c tio n  of a lk a li  a m id e s  on  e le c tro p o s itiv e  m e ta ls . 
W . C. F e r n e u u s  and  F . W . B ergstrom (J. Physical 
Chem., 1931, 35 , 740—755).—The reactions of the 
electropositive elements w ith fused potassam ide at 
375— 400° are, in  general, similar to  the  same reactions 
in liquid am m onia a t  the  ordinary tem perature. 
Magnesium, calcium, and alum inium  form initially the 
free alkali m etal which colours the  fused mass blue.
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Magnesium, beryllium, zinc, and calcium dissolve in the 
amide to  give compounds of the type J i" (N H K )2,2NH3 
or jyT’oNK,2NH3 ; aluminium gives a  white or grey 
mass insoluble in the  fused mass and of indefinite 
composition, w hilst germanium appears to  be con
verted into a m ixture of tho compounds NGe-NHK 
and Ge!NK,NH3. M ercury itself is apparently  u n 
attacked, bu t dissolves in  the  potassium  which results 
from the  slow decomposition of the  amide in to  its 
elements. Cerium, thorium , cadm ium  (very slight), 
and manganese aro only slightly attacked, and copper, 
thallium, titanium , zirconium (powder), tan talum , 
chromium, nickel, platinum , and iridium  are not 
attacked after fusion for several hours. A t 400° in 
fused sodium hydroxide, sodium dissolves to  a slight 
extent, giving a  blue colour to  the fused mass, magnes
ium gives a  blue colour around the strips of m etal 
and then dissolves in a  short time, w hilst calcium, in 
an atmosphere of nitrogen, reacts to  form a  blue mass 
and ultim ately a white precipitate, insoluble in  the 
fused mass. Aluminium wire is apparen tly  u n 
attached during 5 Hi'S.’ treatm ent.

L. S. Theobald .
A ction of s u lp h u r ic  a c id  on co p p er. F . de

Chaves (Anal. Fis. Quim., 1931, 29, 177— 181).—By 
tho action of concentrated sulphuric acid a t  55° on 
copper there result, after 6 days, anhydrous cupric 
sulphate, free sulphur, sulphur dioxide, and a black 
deposit which contains Cu 69-73%, S 8-5% ; the black 
substance yields sulphate ion on dissolution in hydro
chloric acid. I ts  composition differs m arkedly from 
that of any  natu ral or artificial substance previously 
reported, and  i t  appears to  be a  more highly basic 
cupric sulphate th an  has been hitherto  described.

H . F. Gillbe .
C arb o n y ls  of c o p p e r  h a lid e s . 0 .  H . W agner  

(Z. anorg. Chem., 1931, 196, 364— 373).—B y the 
action of carbon monoxide on cuprous cliloride and 
bromide a t  pressures up  to  100— 150 atm . the exist
ence of Cu2Cl2,2CO and  Cu2B r2,2C0 lias been estab
lished ; the analogous iodide probably exists, b u t its 
formation takes place very slowly. Although the 
presence of w ater is no t essential, i t  appears to  have 
some catalytic influence on the progress of the  reaction. 
Cuprous oxide or cyanide, or m ixtures of copper and 
cupric sulphate, do n o t react w ith carbon monoxide. 
Vapour-pressure m easurements show th a t equilibrium 
is established only very slow ly; the  vapour pressure 
of Cu2Cl2,2CO atta ins 760 mm. a t  about 40° and th a t 
of Cu2Br2,2CO a t about 10°. The log p - l  ¡T  curve is 
linear a t tem peratures above —20°, and the calculated 
mean heats of dissociation of the chloride and bromide 
complexes are 9-8 and  8-2 kg.-cal., respectively. The 
stability of these halide compounds follows the same 
order as th a t of the copper, silver, and gold ammoniates. 
Analogous silver complexes could no t be prepared.

H . F . Gillbe .
H y d ro x y lam in e  a s  a  p re c ip ita t io n  a g e n t. II. 

J- C. R oldan (Anal. Fis. Quim., 1931, 29 , 158— 
161).—Tho precipitate resulting from the  action of 
hydroxylamine on a  solution of a  cupric salt (A., 1930, 
1547) is converted into the  w hite form more rapidly 
in presence of an  excess of copper, and is redissolved 
to a colourless solution by an  excess of the  reagent. 
Copper ferrocyanide is not formed in  presence of

hydroxylam ine, bu t a  white colloidal compound is 
slowly precipitated and the solution becomes orange- 
yellow and fluorescent; ammonia destroys the 
fluorescence. These results vary w ith tho quantities 
and order of addition of the  reagents. H ydroxylam ine 
inhibits the precipitation of uranium  ferroejmnide 
w ithin certain concentration limits. H . F . Gillbe .

T h e rm a l  d e c o m p o s itio n  of s i lv e r  su b flu o rid e .
B . Scholder and K . Traulsen  (Z. anorg. Chem., 
1931, 197 , 57—64).—Contrary to  the report of H et- 
tich  (A., 1927, 1155), fluorine is no t evolved when 
silver subfluoridc is licated. The prim ary decompos
ition, which takes place a t  100— 150° is A g ,F =  
AgF-j-Ag, and in presence of m oisture this is followed 
b y  4AgF-f-2H20 = 4 A g -f  4HF-{-02. W hen silver sub
fluoride is heated in  dry  nitrogen or oxygen a t  700°, 
there is a slow and progressive loss of weight, am ount
ing to  about 5%  after 66 hrs., which is ascribed to  
volatilisation of silver fluoride. The subfluoride is 
partly  re-formed when the m ass is cooled. Silver sub- 
fiuoride is slightly light-sensitive. H . F . Gilt.b e .

C o m p o sitio n  of th e  cy an id e  co m p le x  ra d ic a l  
of m e ta ls . II. C a d m iu m  cy an id e  co m p lex . 
K . Masaki (Bull. Chem. Soc. Jap an , 1931, 6, 60— 
64).—A simple titra tion  m ethod for the determ ination 
of tho ratio  of combined cyanide to  cadmium in the 
complex ion has shown th a t  the ion is probably 
Cd(CN)3' a t  all concentrations. The constan t K — 
[Cd(CN)3,]/[Cd"][CN/]3 is evaluated as 5-4 x lO 17.

E. S. H e dg es.
P r in c ip le s  of g e n e tic  fo rm a tio n  of s u b s ta n c e s . 

V. C h e m is try  a n d  m o rp h o lo g y  of a lu m in iu m  
h y d ro x id e . II, III. V. KoHLScnuTTER [with W . 
B e u t le r ]  (Helv. Chim. Acta, 1931, 1 4 , 305— 330, 
330—354; cf. this vol., 444).—II . Three forms of 
aluminium hydroxide, a, f), and  y, have been recog
nised among the products of reaction of aluminium 
amalgam w ith water. None of these forms has a 
measurable solubility in  conductivity  w ater and  the 
hydrogen-ion concentration of tho liquid does no t 
change during the  reaction. The slight developm ent 
of alkalinity which is observed when alum inium 
amalgam reacts w ith sodium chloride solution is due 
to  an exchange reaction between th e  hydroxide and 
sodium chloride. Aluminium is also rendered active 
tow ards w ater by cathodic polarisation. Tho prim ary 
product of reaction of an  aluminium cathode w ith 
w ater is a-aluminium hydroxide, which undergoes 
fu rther transform ation into the  [i- and y-forms, 
depending largely on the  nature of th e  foreign sub
stances present, and the  continuance of th e  reaction 
is due to  the electrostatic repulsion of the  negatively- 
charged hydroxide from the  cathode. No evidence 
was obtained th a t  th e  activation is due to  an  increase 
in  the concentration of electrons in  the m etal, accord
ing to  the  theory of Smits. Experim ents are described 
on the precipitation of aluminium hydroxide by mix- 
ing solutions of aluminium cliloride or potassium  or 
ammonium alum  w ith solutions of sodium hydroxide 
o r ammonia in  such concentrations th a t suspensions 
containing about 0-1 g. of aluminium hydroxide per 
100 c.c. were obtained. W hen equivalent quantities 
of the reagents were mixed the suspension always had  
an  alkaline reaction, due to  exchange adsorption.
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The forms of aluminium hydroxide and basic salts 
produced in  each case are described; increasing con
centrations of am m onia solution accelerate the 
a-p  transform ation. W hen aluminium hydroxide was 
precipitated in  the  presence of alkali chlorides the 
precipitate had  different properties in  each case, bu t 
no simple correlation with the  lyotropic series of 
cations was apparen t; the  greatest difference was 
produced by the presence of lithium  chloride and  the 
precipitate apparently  contained lithium  alum inate 
and basic salts. Aluminium hydroxide precipitated 
from more concentrated solutions of the  reagents was 
less reactive. The properties of alum inium  hydroxide 
prepared by the action of am m onia solution on crystals 
of ammonium alum  are described. X -R ay spectro- 
graphic exam ination has established the presence of 
bauxite lines in  the spectrum  from  th e  P-pseudomorph, 
w hilst tho y-pseudomorph gives a  bayeritc spec tru m ; 
electrolytically prepared alum inium  hydroxide gives 
an am orphous spectrum . The forms of alum inium  
hydroxide precip itated  from alum inate solutions by 
ageing and  by the  addition of reagents are described.

I I I .  Independently  of the  m ethod of preparation, 
y-alum inium  hydroxide is always observed under the 
microscope to  be in a  som atoid form. X -R ay  exam in
ation  shows these to  consist p a rtly  of am orphous 
m aterial and  p a rtly  of crystalline m ateria l giving a 
spectrum  containing the  lines of bayerite. The pro
cesses of gelation and syneresis enter in to  the form ation 
of these structures. The results of a  microscopical 
study  of their forms of aggregation are described.

E. S. H edg es .
P re p a ra t io n  of ac tiv e  a lu m in iu m  ch lo rid e . 

K . B o dendorf (J. pr. Chem., 1931, [ii], 129 , 340).— 
H ighly activated  alum inium  chloride for F riedel- 
Crafts reactions m ay be prepared in situ  by passing 
dry  hydrogen chloride into a  boiling suspension of 
5 g. of alum inium  powder in  100 c.c. of benzene, 
toluene, or xylene, containing 1 g. of mercuric chloride 
and 0-5 g. of iodine as catalysts. J .  W. B ak er .

S ig n ifican ce  of th e  c ry s ta llo g ra p h ic  t r a n s f o r m 
a tio n s  of s ilic a  fo r  i ts  re a c tiv i ty  in  th e  so lid  s ta te .
I. F e r r ic  o x ide  w ith  q u a r tz , t r id y m ite , o r  c r is to -  
b a lite . J .  A. H e d v a l l  and P. Sjóman (Z. Elektro- 
chem., 1931, 37, 130— 142; cf. A., 1930, 1503).— 
M ixtures of finely-powdered quartz  and ferric oxide, 
both of a high degree of purity , were heated a t  tem per
atures from 550° to  1350°, and  the  products exam ined 
by chemical and by X -ray  analysis. No action occurs 
below575°,the transition  tem perature of 0- to  a-quartz, 
a t  and above which tem perature one or more com 
pounds are formed. A similar change takes place 
more rapidly  in  th e  neighbourhood of 950°, corre
sponding w ith the conversion of a-quartz in to  cristo- 
balite. A t the  higher tem perature there is also 
formed a  solid solution of ferric oxide in cristobalite, 
whereby the  length of the un it cell is increased from
6-99 to  7-02 A. N either cristobalite nor tridym ite 
reacts per se w ith ferric oxide, and tho observed 
changes m ust therefore occur during the actual tran s
ition from one crystallographic form to  another.

F . L. U sh er .
V o la tility  of s ilic a  in  w a te r  v a p o u r . C. J .  van  

NTeuw enburg  and H. B. B lvm endal  (Rec. trav .

chirn., 1931,50 , 338).—The sta tem ent m ade previously 
(A., 1930, 1262) th a t tridym ite  passes in to  cristo
balite a t  395° and  300 atm . is now corrected. A 
small am ount of cristobalite was always form ed under 
these conditions, bu t the  am ount was independent of 
the duration  of the  experim ent and m ay have been 
form ed as the initial m etastablo product from the 
vapour on cooling. J .  W . Smith.

C e riu m  su lp h id e . P icon  (Compt. rend., 1931, 
192 , 684—686).—Pure cerous sulphide is prepared by 
passing hydrogen sulphide over eerie oxide contained 
in  a graphite boat for 1 hr. a t  1000— 1200°, and then 
for 30 min. a t  1550—1600°. I t  is thus obtained as 
an  apparen tly  fused, cinnabar-red solid devoid of real 
crystal structure, 5-1S4. W hen heated in  a vacuum 
i t  sinters a t  2000°, and  melts a t  2200° w ith slow 
volatilisation and slight decomposition, which becomes 
rapid a t  2300°. In  hydrogen volatilisation and 
decomposition are slow even a t  2400°. Chlorine at 
250° converts it  into cerous chloride. Oxygen above 
400° and sulphur dioxide a t  600° form cerous sulphate, 
accompanied by much eerie oxide. W ater and 
hydrogen chloride separately have little  action below 
300° ; together they  a ttack  i t  rapidly  a t  the ordinary 
tem perature, as also does m oist bromine. Carbon 
dioxide a t  S00° reacts as follows : Ce2S3+ 4 C 0 2=3S-f- 
4C O + 2C e02. D ilute (but no t concentrated) sulphuric 
acid a ttacks i t  rapidly, and concentrated nitric acid 
forms the n itra te  w ith no separation of sulphur. 
Hydrogen peroxide and  potassium  perm anganate in 
tho cold give cerous sulphate w ith some eerie oxide. 
I t  is unattacked  up to  1000° by nitrogen, carbon 
monoxide, magnesium, sodium chloride, potassium 
cyanide, or the sulphides of lead, antim ony, or bis
m uth. C. A. Silberrad .

M e c h a n ism  of p re c ip ita t io n  p ro c e sse s . IV. 
P ro c e s s e s  in  w h ic h  c o m p o u n d s  of c h lo r in e  w ith 
le a d  a re  fo rm e d . Z. K araoglanov [with D. 
Tschavdarov] (Z. anorg. Chem., 1931, 19 6 , 384— 
394).—The precipitation of lead acetate  solutions by 
the chloride ion lias been investigated ; the phenomena 
observed resemble those which occur w ith the bromide 
ion (A., 1930, 438). Lead chloride, lead hydroxy- 
chloride, or m ixtures of the two, are formed, the 
mechanism of the  process being probably Pb(OAc)'-f- 
C l'^=iPb(O A c)Cl followed by Pb(O A c)C l+H 20=^= 
Pb(O H )Cl-fH O A c. Experim ents w ith lead nitrate 
solutions show th a t  addition of potassium  acetate to 
a solution from which the chloride is norm ally pre
cip itated  causes the production of the basic salt, 
probably as a resu lt of the  interm ediate form ation of 
the  acetatochloride from PbCl" and  acetate ions. This 
view is confirmed by the  precipitation of Pb(OH)Cl 
when potassium  acetate solution is added to  a sa tu r
a ted  lead chloride solution. The hydroxychloride 
m ay also be obtained by addition of potassium 
chloride solution to  a  dilute solution of lead per
chlorate. Lead hydroxychloride is only slightly 
hydrolysed by  w ater, and  its  solubility (0-1—0-2 g. 
per litre) is m arkedly increased by the  presenco of 
carbon dioxide ; unlike the  corresponding bromine 
compound, i t  is n o t light-sensitive. A ttem pts to 
prepare pure lead acetatochloride were unsuccessful. 
Mixed halides of indefinite composition have been
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prepared by the  in teraction of lead chloride and 
potassium bromide, potassium  iodide, or lead bromide.

H . F . Gillbe .
In fluence  of p a o n  fo rm a tio n  a n d  d e c o m p o s i

tion of c h lo ro -d e r iv a tiv e s  of a m m o n ia . R . M. 
Chapin (J. Amer. Chem. Soc., 1931, 53 , 912—920; 
cf. A., 1929, 1026).—A n in terpretation  of the  stab ility  
of nitrogen trichloride towards 4—7iV-sulphuric acid 
and the instab ility  tow ards 2—5A7-hydrochloric acid 
indicates th a t  chlorine reacts w ith am m onium  ion 
only after conversion into hypochlorous acid. H ydro
gen ions, especially below a specific p n, afford, by 
reaction w ith the  chloro-derivatives, ammonium ions 
and hypochlorous acid which yields more highly- 
ehlorinated derivatives. A t p a about 9, the  principal 
reactions are 2NHC12+ 4 0 H '— > 3C 1 '+ C 10 '+ 3H 20  +  
N2; 2NC13+ 6 0 H '— >3G 1'+3C 10 '+3H 20 4 -N 2. W ith 
increasing dilution, and  depending on the p H, nitrous 
oxide, n itrite , and n itra te  m ay be produced. Contrary 
to previous statem ents, oxygen is no t liberated by 
passing chlorine into ammonia solutions.

J . G. A. Gr iffith s .
D eco m p o sitio n  of n i t r a te s  a n d  n i t r i te s  of 

m etals of d if fe re n t v a len c ies . I . F e r ro u s  
n itra te . C. Montem artini and E . V ernazza (In 
dustria Chirn., 1930, 5, 1260— 1266; Chem. Zentr., 
1931, i, 435).—The dehydration of ferrous n itra te  
hexahydrate a t  the  ordinary tem perature in an  a tm o 
sphere of carbon dioxide is accompanied by evolution 
of nitric oxide : 3Fe(N 03)2-f7 H 20 — >-3Fe(OH)3+  
5HN03-f-N0. Decomposition in boiling aqueous 
solution in  an  atm osphere of carbon dioxide is a t 
first slow w ith form ation of a  reddish p rec ip ita te ; it  
then suddenly becomes violent and continues to  com
pletion according to  the  above scheme. The p re 
liminary period is shorter for more concentrated solu
tions or on addition of nitric or nitrous acid, b u t no 
definite relation between concentration and  the  form 
ation of nitrogen dioxide, nitrous oxide, ammonia, 
etc. was found. The solid product is the  hydrate 
Te20 3,H 20 . A. A. E ldridg e .

Loss of m a te r ia l  a n d  c o rro s io n  of a p p a ra tu s  
during th e  e v a p o ra tio n  of so lu tio n s  of a m m o n 
ium n it r a te .  L. W asilew ski and  W. B a d z y n sk i. 
—SeeB., 1931, 347.

P h o sp h o n ia tes . I I . A ctio n  of p h o sp h in e  on 
a lum in ium  a n d  b e ry ll iu m  h a lid e s . R . H o l t j e  and
F. Meyer  (Z. anorg. Chem., 1931, 197 , 93— 102).— 
Phosphine reacts w ith alum inium  chloride if the la tte r 
be heated a t  50—70°, yielding a w hite crystalline 
compound A1C13,PH 3, m. p. 81—83°; when heated 
m a vacuum i t  sublimes and  a t  higher tem peratures 
tfie phosphine molecule is evolved. A t 34-1° the 
pfiosphine pressure is about 38 m m ., and a t  71°, 
193 mm. A t pressures up to  15 atm . no fu rther 
compounds are formed. Aluminium bromide reacts 
readily w ith phosphine; the compound AlBr3,PH 3 
sublimes w ithout decomposition a t  60—70°, and has
oi- p. 114—118°. The to ta l vapour pressure a t  63-4° 
18 1-6 mm., and a t  83°, 8-5 mm. Aluminium bromide 
and its phosphoniate are .m utually soluble. Alumin- 
nun iodide reacts only a t  tem peratures above 100°; 
jhe sole product is the compound A1I3,PH 3, which 
has m. p. 145— 150° and sublimes read ily ; the phos-

phine pressure a t  81-7° is 4-9 m m ., and a t  115-1°,
30-6 mm. The stab ility  of the  phosphoniates is 
greater than  th a t of the analogous thiohydrates, and 
increases in the  order chloride, bromide, iodide. 
Beryllium halides do not. combine w ith phosphine 
oven a t  high tem peratures and pressures. Theoretical 
considerations are discussed. H . F . Gil lb e .

C o m p o sitio n  of h y d ro g e n  su lp h id e  h y d ra te .
(Ml le .) A. K orvezee and F. E . C. S cheffer  (Rec. 
trav . chirn., 1931, 50 , 256—260).—B y applying the 
relation between the  slopes dP fdT  of the  curves and 
the  compositions of the  various phases a t  an  invarian t 
po in t (cf. this vol., 430) to  the quadruple point 
hydrate-ice-liqu id-gas of the  system  hydrogen sul- 
phide-w ater the  form ula H 2S,6H20  is obtained for 
the  hydrate. ~ O. J .  W alk er .

P re p a ra t io n  a n d  s t ru c tu re  of lo w e r o x id es  of 
tu n g s te n . J .  A. M. van  L iempt (Rec. trav . chirn., 
1931, 50, 343—346).—The reduction of tungstic oxide 
by m ixtures of carbon monoxide and  carbon dioxide, 
and of hydrogen and w ater vapour, a t  various tem 
peratures has been investigated. Of the  lower oxides 
of tungsten  only the brown WO„ and th e  bluish- 
violet W4O n  are stable, the  so-called oxides of in te r
m ediate composition being either m ixtures or mixed 
crystals. The oxide W 20 5 does no t exist. The con
ditions for the preparation  of W 0 2 and  W4O n  are 
given. The heats of com bustion of the oxides to  
tungstic oxide are 64,520di0-5% g.-cal. and  61,380± 
4%  g.-cal., respectively. These values are n o t in 
disagreem ent w ith the  structu ra l formula! suggested 
by Spitzin and  K aschtanoff (A., 1927, 33).

J .  W . S m it h .
M a n g a n o u s  ac id . W . B iltz [with 0 . R a h l fs] 

(Nachr. Ges. Wiss. Gottingen, 1930,189— 194; Chem. 
Zentr., 1931, i, 46).—The fact th a t  n a tu ra l manganese 
dioxide always contains basic oxide points to  its 
acidic nature . T reatm ent of manganese dioxide con
taining w ater w ith liquid am m onia removes all the 
w ater except 1 mol. Moreover the  existence of the 
compounds (NH4)2M n03 and  N H 4H M n03 is indicated 
by the isotherm al decomposition of the  am m oniate.

A. A. E ldridg e .
R h e n iu m . I . N o ddack  and  W. N oddack  (Z. 

angew. Chem., 1931, 44, 215—220).—A survey of the 
chemical properties of rhenium  and  its  compounds 
and of the  detection of the  m etal by  chemical, spectro
scopic, and  A -ray  speetrographic m ethods. D etails 
are given of the determ ination of rhenium  in  an  alloy 
w ith tungsten  and osmium by fusion w ith sodium 
hydroxide and n itra te , rem oval of the osmium as 
tetroxide, precipitation of the sulphides, and removal 
of th e  rhenium  as heptoxide after oxidation w ith 
nitric  acid. In  per-rhenates the m etal is m ost sa tis
factorily  determ ined by isolation of the heptoxide, 
conversion into dioxide, and  reduction to  m etal in a 
cu rren t of hydrogen, and in  rhenium -m olybdenum  
concentrates by fusion w ith alkali, precipitation of 
the sulphides from the  solution of the mass, and 
isolation of the  heptoxide. The preparation of per- 
rhenie acid, rhenium  dioxide, and of derivatives of 
quadrivalent rhenium , and the  recovery of the m etal 
from residues and its  isolation from all o ther m etals 
are described in  detail. H- F. Gillbe .
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R e d u c tio n  of p o ta s s iu m  p e r - rh e n a te . H . V. A. 
B riscoe, P . L. R o binso n , and E . M. Stoddart 
(J.C.S., 1931, 666—669).—The reduction of potassium  
per-rhenate gives rise initially to  a  yellow colloidal 
suspension, probably  of the  hydra ted  dioxide 
R e 0 2,2H20 ; th is  suspension finally flocculates to  
precipitate the  hydrated  dioxide. This compound 
m ay be precipitated quan tita tively  and  dehydrated  
w ithout decomposition. No evidence of th e  form 
ation  of interm ediate products, such as rhenic acid, 
has been obtained. E. J .  W il k in s .

R e d u c tio n  of i r o n  o x id e  b y  c a rb o n . H . H .
M f.y e r  (M itt. K aiser W illi.-Inst. Eisenforsch., 1930, 
1 2 ,1 —5 ; Chem. Zentr., 1931, i, 435).—-The reduction 
takes place in  stages; there is a  considerable differ
ence in  the tem perature a t  which th e  reactions (in 
absence of oxygen) commence. The difference for 
ferric and ferrosofcrric oxides is 300—370° according 
to  the  form  of carbon used, and  th a t  for ferroso- 
ferric and  ferrous oxides 100°. The varia tion  in  the  
tem perature of commencement of reduction according 
as wood charcoal, sugar charcoal, or coke is used is 
abou t 150°. The reduction  of ferric to  ferrosoferric 
oxide is quan tita tive , and  m ay be used for the  deter
m ination of the  form er in  m ixtures of oxides.

A. A. E ldridg e .
In flu en ce  of p H o n  th e  o x id a tio n  of fe r ro u s  

su lp h a te . J .  Cornog and A. H ershberger  (Proc. 
Iow a Acad. Sci., 1929, 36, 264— 265).—L ittle  ferrous 
sulphate was oxidised a t  p n less th an  5 ; in solutions 
buffered to  p a 5 th e  degree of oxidation increased with 
increasing iron concentration, bu t a tp „  10 i t  decreased 
w ith increasing iron concentration. The percentage, 
x, of iron oxidised by aeration  of a  solution of p„ 5 
in  T  hrs. is given by  7’=0-032.r—0-01.

Chemical A bstracts.
R e a c tio n s  of iro n , m a n g a n e se , a n d  c a lc iu m  

sulphides, w ith  th e  o x id es  of iro n . E . D iepschlag 
and E. H orn (Arch. E isenhiittenw ., 1930— 1931, 4, 
375—382; S tahl u. Eisen, 1931, 51 , 329—330).— 
In teraction  of ferrous sulphide and  ferric oxide accord
ing to  the  equation F eS -f 10Fe2O3= 7 F e 3O4-)-SO2 
commences a t  550° and  is complete a t  800—850°. 
Between 850 and 1100° no reaction occurs between 
ferrosoferric oxide and  ferrous sulphide, bu t a t  higher 
tem peratures the reaction F eS + 3 F e3O4==10FeO-fSO2 
takes place, 77-5% of the  iron being converted into 
ferrous oxide a t  1220°; above 1300° a small am ount of 
free sulphur is formed and the solid product contains 
traces of metallic iron. Similar reactions occur when 
m anganous sulphide replaces ferrous sulphide, b u t in  
th is  case ferrous oxide is found am ong the  reaction 
products a t  tem peratures above 975°, and  a t  1250°
95-5% of the iron is converted in to  ferrous oxide. 
W ith  calcium sulphide the reaction C aS + 3F e20 3=  
CaO-fOFeO+SOo commences a t  720°, b u t the lime 
form ed combines w ith the excess of ferric oxide to  form 
ferrites. The following ferrites have been prepared : 
2C a0,Fe20 3, 5C a0,3Fe20 3, and  C a0,Fe20 3, and  their 
reactions witli ferrous and  calcium sulphides s tu d ied ; 
in  all cases reduction of the ferrite proceeded directly 
to  ferrous oxide w ithout the interm ediate form ation 
of ferrosoferric oxide and commenced a t 800° in  a 
stream  of nitrogen. The m ixture 3C a0,Fe„03 reacts

w ith calcium sulphide a t  S00°, b u t n o t w ith ferrous 
sulphide below 1150°; i t  is suggested th a t  th is is due 
to  the  decomposition of the ferrite 3C a0,Fc20 3 into 
2C a0,Fe20 3 and  free lime below 800°. Ferrous 
sulphide is oxidised by sulphur dioxide a t  800° thus, 
3 F e S + 2 S 0 2—Fe30 4+ 5 S . A. R . P owell.

I ro n  t i ta n a te s . B. P e s c e  (Gazzetta, 1931, 61, 
107— 111).—By heating together a t  900° in  appro
p riate  proportions titan ium  dioxide and  ferrous oxal
ate , ilm enite and  ferrous ortho titanato  have been 
prepared. Ferric o rtho titana te  was obtained by  heat
ing a t 1000° a  m ixture of titan ium  dioxide and  ferric 
oxalate. A ttem pts to  obtain  m eta titanates were 
unsuccessful. The chemical individuality  of the  above 
compounds was confirmed by an  A -ray  analysis.

F . G. Tryiiorn .
N ew  m e th o d s  in  a n a ly tic a l c h e m is try . J. 

D ick (Z. anal. Chem., 1931, 83, 105—107).—Polemi
cal. A reply to  the criticism of Moser and von 
Zombory (cf. A., 1930, 1149). A. R. P owell.

R a d io a c tiv ity  m e th o d  fo r  in v e s t ig a tin g  pow
d e re d  su b s ta n c e s . F . B e h o u n e k  (Z. Physik, 1931, 
68, 284-285).—A criticism of Scbcsta's paper (this 
vol., 449). A. J .  M e e .

U se of W o o d ’s l ig h t  fo r  th e  in v e s tig a tio n  of 
m in e ra ls .  F . V. L u t a t i  (Industrie  Chim., 1930, 5, 
1222—1225; Chem. Zentr., 1931, i, 490).—Fluores
cence reactions on illum ination w ith light of the 
hydrogen discharge are described.

A. A. E ldridge .
N e p h e lo m e tr ic  t i t r a t io n s .  I I .  S ta n d a rd  solu

t io n  e n d -p o in t. C. R . J o h nso n  (J. Physical Chem., 
1931,35 , 830—835; cf. this vol., 456).—An end-point, 
term ed the standard  solution end-point, is proposed 
as an  alternative to  the usual end-point employed in 
nephelometric a t. w t. titra tions. The chief advantages 
are th a t  system s which are practically identical in 
composition are compared and th a t  absolute instead 
of relative am ounts of silver and halide ions are 
measured. L. S. T heobald.

M ic ro -a c id im e tr ic  s tu d ie s . I. J .  M ik a  (Mikro- 
chem., 1931, 9, 143—164).—Sources of error in micro- 
titra tions are discussed and the  theory of acid-alkali 
titra tio n  is examined from the microchemical point of 
view. For micro-chemical purposes strong acids 
should be titra ted  to  p s  4-8, thus giving a  red colour to 
m ethyl-orange. The m ost favourable conditions of 
concentration and range of availability  for the 
application of m ethyl-red, bromothymol-blue, phenol- 
red, phcnolplithalein, thym olphthalein, and alizariii- 
vellow R  as indicators for m icro-titrations are given.

E . S. H edges.
A cid ity  in  n o n -a q u e o u s  so lv e n ts . C onducti- 

m e tr ic  a n d  e le c tro m e tr ic  t i t r a t io n s  of ac id s  an d  
b a s e s  in  b en zen e . V. K . L a  M er and H . G. D ow n es  
(J. Amer. Chem. Soc., 1931, 53, 8S8—896; cf. Walden 
and  Gloy, A.. 1930, 37).— Equivalence points in  the 
conductimetric titra tio n  of diethylam ine with tr i
chloroacetic acid in benzene correspond w ith regions 
of m i n i m u m  conductivity. Electrom etrio titration  
curves obtained w ith cells of the  type  Pt|quinliydrone, 
tetraisoam ylam m onium  iodide (sat.), trichloroacetic 
acid (0-16531), diethylam ine (0-04133/)|tetrat,seamyl-
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ammonium iodide (sat.), trichloroacetic acid fO-lGoiY), 
diethylamine (x), quinhydrone|P t, where x  is increased 
by titration , are similar to  those observed in  strong 
acid-base titra tions in  aqueous solution. I t  is 
unlikely th a t  the  results are a ttribu tab le  to  traces of 
water in  the  benzene. J .  G. A . Gr if f it h s .

Use of th e  a n tim o n y -a n tim o n o u s  o x id e  e lec
trode in  th e  d e te rm in a tio n  of th e  c o n c e n tra tio n  
of h y d ro g e n  io n s  a n d  in  p o te n tio m e tr ic  t i t r a t io n s .  
The P r id e a u x -W a rd  u n iv e rs a l  b u ffe r  m ix tu r e .
H. T. S. B ritto n  and  R. A. R obtnson (J.C.S., 1931, 
45S—473).—The scope of the  antim ony electrode as a 
titrimetric indicator and the ex ten t to  which the 
E.M.F. m ay be converted into accurate p a values 
have been investigated. The values of the  P rideaux- 
Ward universal buffer m ixture have been confirmed 
and measured a t  a larger num ber of stages in  the 
neutralisation, and then  used to  calibrate this electrode. 
A number of acids and bases have been titra ted  
potentiometrieally w ith th is electrode and the  p K 
values calculated. The electrode has been employed 
successfully in  the  titra tio n  of hydrocyanic, sulphur
ous; selenious, solenic, and telluric acids which it  has 
hitherto been impossible to  titra te  against the standard  
electrodes. The results obtained indicate th a t  the 
electrode is capable of extended use in  the  determ in
ation of p a values rapidly and w ith a m oderately high 
degree of accuracy. F . J . W il k in s .

M e a su re m e n t of h y d ro g e n -io n  c o n c e n tra tio n  
in u n b u ffe red  so lu tio n s . I I .  A p p lic a tio n  of th e  
hydrogen e lec tro d e . I I I .  C o lo r im e tr ic  m e th o d .
I. M. K o l t iio ít  and T. K a m e d a  (J. Amer. Chem. 
Soc., 1931, 53, 821—824 ; 825—832).—II . No adsorp
tion of cation or anion is observed when the  previous 
experiments w ith platinised p latinum  (A., 1929, 1410) 
are repeated in an  atm osphere of nitrogen. The 
preparation of a  platinum  electrode covered w ith  a 
bright layer of the  m etal is described. Acids adsorbed 
by the electrode in  presence of air are removed by 
water in an  atm osphere of hydrogen. The electrode 
13 easily poisoned, bu t gives reproducible results in  
unbuffered or slight!v buffered solutions (cf. Beans and 
Hannnett, A., 1925, ii, 694).

III. Pure indicators m ust be used. Conducti- 
metric titra tio n  with sodium hydroxide affords 
evidence of their pu rity . The technique and  correc
tions involved in the  colorimetric determ ination of p a 
are detailed (cf. Aeree and Faw cett, A., 1930, 560). 
the pH of pure w ater a t  25° is 7-00—7-05, determ ined 
by means of isohydric bromothymol-bluo and phenol- 
red, whilst the pa  of very dilute sodium hydroxide 
solutions have been determ ined to  W ithin 0-1 un it by 
®eans of isohydric thym ol-blue and phenolphthalein.

be pn of 0-05A/-potassium chloride, determ ined by 
means of brom othym ol-blue and phenol-red, accords 
with the value derived by  the hydrogen electrode.

J .  G. A . Gr if f it h s .
B uffer m ix tu re s  f ro m  se c o n d a ry  so d iu m  p h o s 

phate a n d  c i t r ic  ac id . K . H. S l o t t a  and W. 
Ranke (Ber., 1931, 64, [7?J, 452—454).— D eterm in

ations of the p tl values of solutions of these substances 
ure recorded. Between the  acid limits 4-0 and 7-0, 
he data differ by as much as 0-19 un it from those 

recorded previously. H . W r e n .

U se  of d ic h ro ic  in d ic a to rs  fo r  th e  p h o to m e tr ic  
d e te rm in a tio n  of h y d ro g e n -io n  c o n c e n tra tio n .
H . L in s e r  (Biochem. Z., 1931, 230, 285—289).— 
Dichroic indicators are no t as suitable for these 
determ inations as indicators giving a  colour-colourless 
change. P. W. Cl u t t e r b u c k .

D e te rm in a tio n  of c o n c e n tra tio n  of h y d ro g e n  
io n s  w ith  th e  H e llig e  c o m p a ra to r . J .  G u il l a u m e  
(Bull. Assoc. Chun. Suer., 1930, 47, 450— 454).—Tlie 
liquid to  be tested, contained in  a glass cell and  trea ted  
w ith  an  indicator of appropriate p ,t range in  prescribed 
am ount, is m atched against a series of coloured glasses 
m ounted on a ro tatable disc viewed through a second 
glass cell containuig the liquid w ithout indicator. 
The series of glasses on the disc correspond w ith  p H 
values differing by  0-2 un it over the useful range of 
the indicator, so th a t p n values can be determ ined to  
0-1 un it w ith liquids, no t too dark. Discs w ith 
coloured glasses are supplied for a varie ty  of indicators 
covering different p l{ ranges. The m atching of the  
colours is facilitated by a prism  which brings the 
fields of view into close juxtaposition.

J .  H . L a n e .
D e te rm in a tio n  of h y d ro g e n  in  g a se o u s  m ix 

tu re s .  G. N. S c h u t o v .— See B., 1931, 348.
E b u llio sco p ic  m e th o d  of d e te rm in in g  w a te r  

c o n te n t of s u b s ta n c e s . S. B a k o w sk i (Rocz. 
Chem., 1931, 11, 49—64).—A  known weight of 
substance is placed in  an  ebullioscope flask containing 
a known quan tity  of m ethyl alcohol or acetone, and 
the rise in  b. p . of the solvent is determ ined; the  
w ater content of the  azeotropie m ixture in the flask 
is a function of the b. p. R . T r u szk o w sk i.

D e te rm in a tio n  of h y d ro ch lo ric , a c id  in  p re se n c e  
of h y d ro b ro m ic  a n d  h y d rio d ic  ac id s . G. G.
L o n o in e sc u  and T. J .  P ir t e a  (Bui. Chim. Soc. 
R om aneStiin ., 1928, 31, 77—87).—In  F ield’s m ethod 
for the  determ ination of chlorine, bromine, and 
iodine in  m ixtures of the  tliree incomplete conversion 
of th e  silver salts into bromide or iodide often occurs 
and leads to  errors. Bromide and chloride m ay  be 
determ ined in  m ixtures by precipitating the  halogens 
as silver salts from two equal volumes of the  solution, 
determ ining graviraetrically the to ta l halogen in one 
precipitate, and converting the  other precipitate 
wholly in to  bromide by digesting the precip itate w ith 
50 e.c. of 7%  ammonia solution, adding dilute 
potassium  bromide or hydrobromic acid solution, 
acidifying the solution w ith nitric acid, and weighing 
the  washed and dried precipitate. The difference 
in weight of the  precip itate of mixed silver salts and 
th a t  of the converted precipitate multiplied by
3-22402 gives the  weight of silver chloride in  the mixed 
halogen precipitate. Chloride and iodide m ay be 
determ ined by a sim ilar m ethod in which the potassium 
bromide or hydrobromic acid is replaced by potassium 
iodide; the  difference in  weight of the two precipi
tates, m ultiplied by  1-56724, gives the am ount of 
silver chloride in  th e  mixed precipitate. A corre
sponding m ethod is applied to  m ixtures of bromide 
and iodide in  solution. A combination of the  three 
m ethods m ay be applied for the determ ination of 
chloride, bromide, and iodide in  a  solution. The 
factors used are calculated irom  the  theoretical
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increase in  w eigh t resu ltin g  from  conversion  of silver  
chloride in to  brom ide or iod ide and  o f silver  brom ide  
in to  iod ide. A. H . E d v a r d s .

M ic ro -d e te rm in a tio n  of io d ide  in  c o m m o n  
s a l t .  H . W e r n e r .— See B., 1931, 391.

T h e r m a l  re d u c tio n  of s u lp h u r  in  a  h y d ro g e n  
a tm o s p h e re  ap p lied  to  th e  a n a ly s is  of i ro n  a n d  
s tee l. Y . Y am a u c h i (Chikashige Anniv. Vol., 1930, 
111— 118).—Free sulphur covered w ith a  layer of 
electrolytic iron is completely reduced to  hydrogen 
sulphide by  hydrogen a t  600°. Barium  sulphate 
(at 800°) and ferrous and nickelous sulphates also give 
quantita tive  yields of hydrogen sulphide if free iron is 
p re sen t; in  absence of iron p a rt of the  sulphur escapes 
as sulphur dioxide. Manganous sulphate retains p a rt 
of its  sulphur as sulphide. Sulphur m ay be deter
mined in  iron and steel by  reduction w ith hydrogen, 
passage of the gas through cadmium sulphate solution, 
and treatm en t of the  residue w ith acid in  a current 
of hydrogen in case any of the sulphur has been 
retained, as, e g., with manganese steels. The m ethod 
is com paratively rapid  and gives trustw orthy  results.

H . F . Gil l b e ,
D e te rm in a tio n  of s m a ll  a m o u n ts  of h y d ro g e n  

su lp h id e . W. V. H a r sh m a n , D. A. McP h e r s o n , 
and F . H . E d h is t e r  (J. E lisha Mitchell Sci. Soc.,
1930, 46, 54—61).—A com parative study. Hydrogen 
sulphide produced by  micro-organisms cannot y e t be 
determ ined accurately. Chem ical  A bstr a c t s .

D e te rm in a tio n  of h y d ro g e n  su lp h id e , m e th a n e , 
a n d  h y d ro c a rb o n  v a p o u rs  in  a ir .  E . P o sn e r  and 
I t. A. Mel ik o v a  (J. Appl. Chem., Russia, 1930, 3, 
965—977).—H ydrogen sulphide is absorbed in  sodium 
hydroxide solution ; hydrocarbon vapours (other than  
m ethane, which is determ ined by combustion) are 
adsorbed on activated  charcoal.

Ch e mical A bstr a c t s .
N e p h e lo m e tr ic  m ic ro -d e te rm in a tio n  of s u l

p h a te s  a s  b a r iu m  su lp h a te . Ch a t r o n  (J. Pharm . 
Chim., 1931, [viii], 13, 321— 327; cf. Denis and 
Reed, A., 1927, 167).—The solution {pa 2-8) for 
titra tio n  (5 c.c., containing 0-0025—0-03 mg. S) is 
troated  with 1 c.c. of a solution containing 100 c.c. of 
5%  aqueous gelatin, 5 g. of barium  chloride, and 1 c.c. 
of AT-hydrocliloric acid per litre. A fter the  first 
15 min. the  optical density  rem ains constant for 24 
hrs. and is proportional over a  wide range to  the 
sulphur content. I t  is no t affected by the presence 
of sodium chloride, or of larger am ounts of gelatin, 
bu t i t  increases slightlv in more acid solutions.

H . E . F . N o t t o n .

V o lu m e tr ic  d e te rm in a tio n  of s u lp h a te s  b y  th e  
b e n z id in e  m e th o d . Ch a t r o n  (J. Pharm . Chim.,
1931, [viii], 13, 244—253).—A reaction of p a 2-8, the  
presenco of acetone, and the use of the  benzidine 
hydrochloride solution of Fiske (A., 1921, ii, 556) are 
recommended for the precipitation of sulphate with 
benzidine. The technique includes filtration through 
sintered glass filters, washing the  precipitate w ith 
95%  acetone, and  titra tio n  a t  th e  b. p. following 
hydrolysis. An error of less th an  4%  is claimed,

F . 0 .  H o v it t .
V o lu m e tr ic  d e te rm in a tio n  of v e ry  s m a ll  q u a n 

ti t ie s  of a m m o n ia , e sp ec ia lly  in  se a - a n d  f r e s h 

w a te r . S. K . H a g e n  (Z. anal. Chem., 1931, 83,
164— 175).—The w ater (250—350 c.c.) is distilled 
with magnesia or sodium hydroxide from a pyrex 
glass flask and  the  vapours are passed through a 
quartz condenser, the distillate (90— 100 c.c.) being 
collected in  5 c.c. of N/140-hydroehloric acid and 
0-5 c.c. of 96% alcohol containing 0-01% of methyl- 
red and 0-04% of bromothymol-blue. The solution is 
trea ted  writh  a  current of pure nitrogen for 1 hr. and 
then  titra ted  w ith AT/140-sodium hydroxide free from 
carbonate until the indicator becomes orange-yellowy 
treated  w ith nitrogen for a further 20 min., and  again 
titra ted  un til the indicator becomes blue. The 
correct end-point is obtained by comparison -with the 
colour of a buffer solution of p n 6-8 to  w'hich is added 
0-5 c.c. of indicator. An allowance of 0-09 c.c, is 
made for the indicator and a fu rther correction, 
varying from 0-6 to  3-6 ¡xg. of nitrogen for a  total 
q uan tity  of 5—500 gg., is deducted to  compensate for 
hydrolysis errors. A. R . P o w ell .

U se of a c r id in e  d yes fo r  th e  d e te rm in a tio n  of 
n i t r i te s .  W . M. R u b e l  (Z. U nters. Lebensm., 1930, 
60, 588—592).—The red colour produced on addition 
of 0-5 c.c. of a 0-1% solution of rivanol (2-ethoxy- 
6 :  9-diaminoacridine hydrochloride) to  10 c.c. of the 
te s t solution in the  presence of 0-5 c.c. of hydrochloric 
acid (d 1-06) is m atched against th a t developed in a 
graded series of standards containing 0-001—0-1 mg. 
N 20 3 in  10 c.c. The reaction, which is a  diazotisation, 
has a lim iting sensitiveness of 0-001 mg. N 20 3, and is 
unaffected by sodium chloride (10%), nitrates, 
dextrose, lactic acid, phenol, and am monium salts. 
Aldehydes and thym ol suppress the  colour, b u t to a 
smaller ex ten t th an  in  the  Griess reaction, and free 
iodine produces a greenish-blue shade. Free ammonia 
inhibits the  reaction by raising the p a value, and  should 
be neutralised. The reagent (solubility 1 in  260) is 
stable in  the dark, and should be tested  for colouring 
im purities by means of a nitrite-free control solution.

J . Gra nt .
D e te rm in a tio n  of n i t r i t e  a n d  s u lp h ite  in  p re 

sen ce  of one a n o th e r  in  s a l t  m ix tu re s .  E . S zab6. 
—See B., 1931, 391.

D e te rm in a tio n  of n i t r a te  in  d r in k in g  w ater.
K . Sc h e r in g a .—See B., 1931, 420.

Q u a n tita tiv e  a n a ly s is  of p h o sp h o r ic  acid . V. 
C o lo r im e tr ic  d e te rm in a tio n . M. I sh ibash i 
(Chikashige Anniv. Vol., 1930, 1—7; cf. A., 1929, 
783).—To the solution is added a small quan tity  of a 
10% solution of hydroxylam ine hydrochloride, and 
the  m ixture is treated  w ith an  excess of a  m ixture of 
manganous chloride (1 mol.) and ammonium chloride 
(100 m ols.); the  p a of the solution should be such that 
scarcely7 any precipitation results. The solution is 
heated to  th e  b. p . and ammonia solution is added 
slowly and with stirring until precipitation is com
p lete; the  m ixture is kep t for 5 hrs. a t  the ordinary 
tem perature in  order to  ensure conversion of the 
amorphous precipitate into crystalline manganous 
ammonium phosphate, which is removed and washed 
2—4 times w ith a  slightly alkaline jfef-solution of 
ammonium chloride containing 2 c.c. per litre of 10% 
hydroxylam ine hydroeliloride solution. The washed 
precipitate is trea ted  w ith 4AT-nitric acid and is
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oxidised to  perm anganate by  sodium bism uthate  a t  0°. 
The solution is removed by  centrifuging, 0-5jV-nitric 
acid being used for washing the residue, and  is diluted 
to a definite volume, the  perm anganate conten t being 
determined colorimetriealiy. The perm anganate con
centration should bo 0-001—0-00017V. In  presence 
of only small quantities of phosphoric acid th e  p re 
cipitate consists of the  norm al m anganous salt, and 
the double sa lt is produced only after prolonged contact 
with the solution ; i t  is therefore necessary to  ascertain 
that tho precipitate is of the  characteristic crystalline 
form before i t  is fu rther treated . If  the  analysis is 
continued w ith tho norm al salt the empirical factor 
0-3300 (theory 0-2997) should be used for calculation 
to P ,0 5. The error of the  m ethod is less th an  2%  
(P20 a). H . P . Gil l b e .

D e te rm in a tio n  of p h o sp h a te s  in  p re se n c e  of 
silica in  b o ile r  w a te r .  E . W. S carr itt .—See B., 
1931, 320.

P o ta s s iu m  p e rm a n g a n a te  a s  a  r e a g e n t  fo r  th e  
detection  of lo w e r  o x id es  in  p h o sp h o r ic  ac id .
J. W. S m ith  (J.C.S., 1931, 528—529).—:A  colorim etric  
m ethod for th o  determ in ation  of sm all q u a n tities  of 
phosphorous ox id e  in  phosphoric o x id e  is  su fficiently  
sensitive to  d e te c t  th e  presence of 2 p arts o f th e  low er 
oxide in  10°. F . J .  W il k in s .

R a p id  d e te rm in a tio n  of s m a ll  q u a n ti t ie s  of 
boric a c id  b y  th e  in te n s i ty  of th e  f la m e  c o lo r
ation. W . S ta h l  (Z. anal. Chem., 1931, 83, 340— 
344).—The substance is dissolved in  50 c.c. of a  m ix
ture of 100 vols. of m ethyl alcohol and  20 vols. of 
sulphuric acid (d 1-8); a current of air is passed 
through the  solution a t  a definite r a te  and then  into 
the non-luminous flame of a Bunsen. The colour so 
obtained is compared w ith th a t  given by a  solution 
containing a  known weight of boric a c id ; if necessary 
either the  standard  or the  test solution is diluted with 
more of the  above acid-alcohol m ixture un til the 
flame colours m atch. A. R. P o w ell .

Q u a n tita tiv e  in v e s tig a tio n  of th e  b o r ic  a c id -  
alcohol f la m e  re a c tio n . W . St a h l  (Z. anal. Chem., 
1931, 83, 268—289).—Air dried w ith  sulphuric acid 
is passed under sim ilar conditions through three 
solutions in  parallel, and through sim ilar capillary 
tubes into the a ir inlets of shielded micro-burners 
giving sim ilar flames. Tho solutions contain the 
sample and tw o suitable quantities (0-1—0 01 mg.) of 
a standard solution of boric acid, each in  15 c.c. of a 
mixture of m ethyl alcohol and sulphuric acid (5 :1 )  
at 60°. Curves from which these optim um  conditions 
were derived show the  relation between th e  colour 
mtensity of the flame, tho tem perature, and the 
water and sulphuric acid contents. The colour varies 
“nearly with tem perature (—30° to  80°), and rises to 
a maximum and then  falls w ith increasing am ounts 
of sulphuric acid. U nder the above conditions, using 
a small apparatus, and in the presence of less th an  
3% of w ater, the colours of the  flames m ay be m atched 
with a sensitiveness corresponding w ith 0-005 mg. of 
o20 3, *•«•, double th a t  obtained a t  the  ordinary 
temperature w ithout the  use of acid. W ith ethyl 
alcohol (optim um  acid concentration 1 :4 )  the 
sensitiveness is 0-02 mg., bu t decreases rapidly in  the

R R

p re se n ce  o f sm a ll a m o u n ts  o f  w a te r , w h ils t  w ith  
p r o p y l a lco h o l i t  is  a b o u t  0-05 m g . J .  G r a n t .

A n a ly s is  of fe rro s ilic o n . G. H . G o o d w in .—  
See B., 1931, 29S.

A n a ly s is  of g a se s  a n d  v a p o u rs  w h ic h  in flu en ce  
th e  r a te  of o x id a tio n  of p h o s p h o ru s . J .  T a u sz  
and  H . G o rlach er  (Z. anal. Chem., 1931, 83, 81— 
92).—B y measuring the pressure a t  which phosphorus 
s ta rts  to  glow in a  m ixture of air or oxygen and 
various hydrocarbons i t  is possible to  determ ine the 
am ount of hydrocarbon vapour in the m ixture by 
reference to  graphs or tables winch are given for the 
following substances: benzene, cycZohexane, acetyl
ene, methylcycZohexane, ethylene, propylene, cydo- 
hexene, isoprene, and  iron pentacarbonyl.

A. R . P o w ell .
V o lu m e tr ic  d e te rm in a tio n  of c a rb o n  d io x id e  

in  c a rb o n a te s . T. H eczk o .—See B., 1931, 293.
S y s te m a tic  p ro c e d u re  fo r  q u a lita tiv e  a n a ly s is  

w ith  s m a ll  q u a n ti t ie s  of c a tio n s . A. S c h e in k - 
m a n n  (Z. anal. Chem., 1931, 83, 176— 188).—D etails 
are given for the  detection of the usual common 
elem ents of the  five analytical groups using only
0-1—0-15 g. of m aterial and m aking the confirm atory 
tests for each elem ent w ith a  few drops of solution 
only. Tho original m ust be consulted for the  working 
directions, which comprise no novel proe.edures.

A. R . P o w e l l .
M icro sco p ic  d e te rm in a tio n  of m in e ra ls . 

M. B er ek  (Z. K rist., 1931, 76, 396—430).—Tho 
in tensity  of the  light reflected by anisotropic m aterials 
is calculated for both perpendicular and obliquo 
incidence. M ethods for determ ining the am ount of 
the  various m aterials in a  section depend on m easure
m ent of either the  degree of polarisation or the 
in tensity  of the reflected light.

C. A. S il b e r r a d .
L ith iu m  c h lo ro p la tin a te  a n d  s e p a ra t io n  of 

p o ta s s iu m  f ro m  s o d iu m  a n d  l i th iu m  b y  th e  u n 
m o d ified  o r ig in a l  F re s e n iu s  m e th o d . G. F .
S m ith  and  A. C. S h e a d  (J. Amer. Chem. Soc., 1931, 
53, 947—957; cf. Fresenius, A., 1877, ii, 220; 1882, 
ii, 1231).—Factors to  which the  empiricism of tho 
Fresenius m ethod for determ ining potassium  m ay be 
a ttrib u ted  (cf. Dupre, A., 1897, ii, 232) are considered. 
W hen, instead of chloroplatinic acid, the  reagent is a 
solution of lithium  chloroplatinate prepared by  con
version of lithium  carbonate (twice precipitated  from 
a solution of the  hydrogen carbonate by boiling) 
in to  the chloroplatinate by  m eans of chloroplatinic 
acid, the  precipitated  potassium  chloroplatinate has 
th e  theoretical composition and is stable a t  260°.

J .  G. A. Gr if f it h s .
N ick e l u ra n y l  a c e ta te  a s  a  q u a lita tiv e  re a g e n t  

fo r  so d iu m . P . F e l d s t e in  and A. M. W a r d  
(Analyst, 1931,56, 245—248).—This reagent compares 
favourably w ith zinc, magnesium, or cobalt uranyl 
acetates and  gives a pale green precipitate of sodium 
nickel uranyl acetate, consisting of microscopic 
octahedral crystals. Potassium  forms yellow needle- 
shaped crystals of potassium  uranyl acetate and, in 
excess, prevents the form ation of the  sodium salt. 
Magnesium and ammonium salts are w ithou t efiect, 
b u t lithium  gives crystals isomorphous w ith the triple
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sodium salt, and phosphate gives an  entirely different 
precipitate. H igh concentrations of sodium precipi
ta te  the  double sodium uranyl acetate  from either the 
nickel or zinc reagents. The triple sodium salt has 
the  form ula N aN i(U 02)3(0Ac)9,6( ? 6-5)H20 .

T. M cL a c h l a n .
T o x ico lo g ica l d e tec tio n  of s ilv e r . E . M e n e - 

g h e tti (Biochem. Terap. Sperim., 1930, 1 7 , 237— 
241; Chem. Zentr., 1931, i, 118— 119).—The m aterial 
is ignited with sodium carbonate and potassium  
n itra te , the  residue being trea ted  with nitric acid and 
evaporated to  diyncss. Silver is precip itated  from 
an aqueous solution w ith hydrogen sulphide; the  
silver sulphide is evaporated w ith nitric acid and the 
silver determ ined gravim etrically as chloride.

A. A. E l d r id g e .
M ic ro -d e te rm in a tio n  of c a lc iu m . L. V el lu z  

and  R. D e sc h a se a u x  (Compt. rend. Soc. Biol., 1930, 
104, 976 ; Chem. Zentr., 1931, i, 323—324).—The use 
of organic solvents for washing th e  calcium oxalate 
and oxidation in the  cold w ith N /150-perm anganate 
are proposed (cf. th is vol., 641).

A. A. E l d r id g e .
M ic ro -d e te rm in a tio n  of c a lc iu m  a n d  m a g 

n e s iu m  in  th e  p re se n c e  of ea c h  o th e r . K . L.
M aljar o v  (Mikrochem., 1931, 9 , 132— 135).—The 
m ethod described is specially suited for the  analysis 
of magnesite, dolomite, etc. A bout 10 mg. of the 
m aterial (in which calcium and magnesium are present 
only in  the form of carbonates, oxides, and  hydroxides 
and  alkali carbonates are either absent or present only 
in  traces) are ignited for 30 min. in a platinum  
crucible, cooled in a desiccator, and diluted w ith 60— 
80 c.c. of water, which is rapidly  boiled in order to  
dissolve all the calcium oxide. The solution is filtered 
and  calcium is determ ined in the filtrate by titra tio n  
w ith 0-05—0-2Ar-sulphuric acid, using methyl-orange. 
The precipitate of magnesium oxide is dissolved in  
excess of 0-05—0-2iV-sulphuric acid and  the  excess 
t itra ted  back w ith standard  sodium hydroxide 
solution. Iron  or alum inium  oxides, which m ay be 
present in  the  precipitate, are no t dissolved by 
sulphuric acid of this concentration. The presence of 
calcium oxide diminishes the solubility of magnesium 
oxide in  water. E . S. H e d g e s .

M ic ro -d e te rm in a tio n  of b a r iu m . R . R .
McL a u g h l in  (Biochem. J . ,  1931, 2 5 , 307— 309).—  
A gravim etric m ethod capable of dealing w ith 20 mg. 
of barium  sulphate w ith a loss of no t more th an  0-3% 
is described. S. S. Zil v a .

D e te rm in a tio n  of m a g n e s iu m  in  P o r t la n d  
c e m e n t a n d  s im i la r  m a te r ia ls  of th e  u se  of 
8 -h y d ro x y q u in o lin e . J .  C. R e d m o n d  and H. A. 
B r ig h t .—See B., 1931, 396.

E le c tro ly tic  d e te rm in a tio n  of le a d  a s  le a d  
d io x id e . W . T. S c h r e n k  and P . H. D e l a n o .— 
See B., 1931, 299.

E le c tro ly tic  s e p a ra t io n  of le a d  a n d  a n tim o n y  
a n d  i t s  a p p lic a tio n  to  th e  d e te rm in a tio n  of le a d  
in  t a r t a r  e m e tic . E . M. Co l l in  and  H . J .  S. S a n d  
(Analyst, 1931, 56, 90—93).—The m ethod depends on 
the fact th a t  lead free from  antim ony is deposited by 
in ternal or external electrolysis on a copper-plated

platinum  cathode from alkaline ta r tra te  solutions 
containing quinquevalent antim ony. For the  analysis 
of ta r ta r  emetic the  salt is dissolved in  w ater and the 
solution trea ted  w ith 3 g. of potassium  hydrogen 
carbonate, then  w ith a slight excess of iodine followed 
by 4 g. of potassium  hydroxide and  2—3 g. of tartaric  
a c id ; electrolysis is conducted w ith a ro ta ting  anode 
using an  external curren t of 3 am p. or w ith a  zinc 
anode immersed in 10% potassium  cyanide solution 
in the anode com partm ent of Sand’s in ternal electro
lysis apparatus. A. R . P o w ell .

D e te rm in a tio n  a n d  s e p a ra t io n  of le a d  a n d  b is 
m u th  b y  th e  f i l t r a t io n  m e th o d . H . T. B ucherer  
and F. W. Me ie r  (Z. anal. Chem., 1931, 8 3 , 351— 
361).—Good results for lead m ay be obtained by 
titra tin g  the hot, slightly acid solution, containing 
an  excess of sodium acetate, w ith potassium  di- 
chrom ate or w ith selenious acid and determ ining the 
end-point by the filtration m ethod (cf. B., 1930, 
1153). In  the second case the  lead is precipitated as 
white granular P bS e04, which settles and filters 
readily. The filtration m ethod m ay also be used for 
the  volumetric determ ination of bism uth in 0-05—
0-08iV-nitric acid a t  70°, using selenious acid as the 
prec ip itan t; lead does no t interfere and, if present, 
m ay be subsequently determ ined w ith  selenious acid 
after addition of sodium acetate to  the solution 
w ithout removing the bism uth selenite precipitate.

A. R. P o w ell .
S e p a ra tio n  cf b is m u th  f ro m  le a d  a s  oxy- 

c h lo rid e . W . H e r t e l  (Metali u. Erz, 1930, 27, 
557—560; Chem. Zentr., 1931, i, 489).—The oxy- 
chloride m ethod is more accurate th an  the sulphate 
m ethod, and applicable a t  any  bism uth content. A 
procedure for determ ining bism uth in lead in  presence 
or absence of antim ony is described.

A. A. E l d r id g e .
L u m in escen ce  a n a ly s is . I I . L um inescence 

of w h ite  p ig m e n ts . E . B e u t e l  and  A. K utzel- 
n ig g .— See B., 1931, 403.

C o b a lticy an id e  a n d  c h ro m ic y a n id e  an io n s  as 
p re c ip ita t in g  a g e n ts  in  p o te n tio m e tr ic  volu
m e tr ic  a n a ly s is . L. Cza po ro w sk i and J .  W ierciń
s k i  (Rocz. Chem., 1931, 1 1 , 95— 102).— Hydrocobalti- 
cyanic acid, H 3Co(CN)6,5H20 , decomp. 50°, is prepared 
by saturating saturated  aqueous potassium  cobalti
cyanide w ith hydrogen chloride, and extracting  the 
precipitate w ith alcohol, from which the  free acid 
crystallises. The acid and its sodium or lithium 
salts are suitable reagents for the potentiometric 
titra tion  of silver, cupric, and mercuric ions. Cupric 
sulphate should be titra ted  in presence of an equi
valent am ount of sodium acetate. Cobalt can be 
determ ined by conversion into cobalticyanide and 
titra tio n  w ith standard  silver or mercuric solutions ; 
th is m ethod is, however, not convenient. Chromi- 
cyanides are unsuitable for potentiom etric analysis, 
as the titra tio n  curve varies according to  the con
centration of cations. R . T r u szk o w sk i.

D e te rm in a tio n  of s m a l l  a m o u n ts  of m e rc u ry .
A. Stock and H . L u x  [with F. Cu c u e l  and F. Gerst- 
n e r ] (Z. angew. Chem., 1931, 4 4 , 200—206).— 
Methods of determ ining quantities of mercury of the
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order of 0-001 mg. by deposition on a  copper wire, 
followed by distillation, conversion into chloride, and 
colorimetric determ ination, are un trustw orthy  because 
of incomplete deposition on the copper, and sub
sequent loss by  evaporation. The m ercury is 
deposited from the chloride solution (10— 15 c.c.) on 
a copper wire, using a p latinum  anode, then  distilled 
and condensed in  a  small capillary. A fter washing 
with alcohol, the am ount is determ ined by  m icro
scopic m easurem ent. If  the m ercury is contained in 
a larger volume of solution th an  15 c.c. i t  is first 
concentrated by precipitation as sulphide in  the 
presence of a  copper salt, and reconversion into 
chloride by  the action of chlorine. A. K ey .

D e te rm in a tio n  of s m a ll  c o n c e n tra tio n s  of m e r 
cury  v a p o u r  in  a ir .  B. L. M o l d a v sk i (J. Appl. 
Cliem., Russia, 1930, 3 , 955—964).—The m ercury is 
combined w ith bromine vapour and the mercuric 
bromide dissolved in water.

Chem ical  A b str a c t s.
D e te rm in a tio n  of a lu m in iu m  in  f e r ro c h ro m iu m  

and c h ro m iu m . T. R-. Cu n n in g h a m .— See B., 
1931, 298.

D e te rm in a tio n  of a lu m in a  in  r e f ra c to ry  c lays. 
R. B iazzo .— S ee B ., 1931, 395.

R h en iu m . I I .  D e te rm in a tio n  of r h e n iu m  as 
th a lliu m  p e r - rh e n a te . F . K ratjss and H . S t e in - 
feld (Z. anorg. Chem., 1931, 1 9 7 , 52—56; cf. this 
vol., 53).—P ure tha llousper-rhenate  m ay b e  prepared 
by adding, w ith stirring, a  slight excess of thallous 
acetate or sulphate solution to  a  cold solution of 
potassium per-rhenate rendered slightly acid w ith 
acetic acid ; the  precipitate is collected, washed with 
glacial acetic acid, and dried a t  140°. The compound 
forms white, anisotropic, apparently  rhombic crystals. 
Its solubility is 0-085% a t  10° and 0-16% a t  26°, and is 
still lower in ethyl alcohol and dilute or concentrated 
acetic acid. For the  determ ination of rhenium  as 
thallous per-rhenate thesam ple (0-3—0-4 g.) is dissolved 
in 40 c.c. of hot w ater, 10 c.c. of glacial acetic acid are 
added, and  the rhenium  is precipitated by  a slight 
excess of a solution of thallous carbonate in  acetic 
acid. The solution is evaporated to  3—4  c.c. and 
after being cooled 10 c.c. of acetic acid are added and 
the precipitate is washed and dried. Halides m ust 
be absent. Results are somewhat low, probably as a 
result of volatilisation. H . F . G il l b e .

D e te rm in a tio n  of iro n  in  w a te r .  O. Ma y e r .— 
See B., 1931, 320.

S e p a ra tio n  of iro n , t i ta n iu m , a n d  a lu m in iu m  
in ta r ta r ic  a c id  so lu tio n . E . S. v o n  B er g k am pf  
(2. anal. Chem., 1931, 8 3 , 345— 350).—The acid 
tartrate solution of the m etals is trea ted  w ith hydrogen 
sulphide to  reduce ferric salts, and  then  w ith ammonia 
and hydrogen sulphide under pressure to  precipitate 
ferrous sulphide. The filtrate is acidified w ith sul
phuric acid and trea ted  cold w ith 6%  cupferron solution 
to remove the  titan ium  ; the filtrate is made am m onia
cal again, and the aluminium precipitated w ith 8- 
hydroxyquinoline a t  70°. Vanadium  interferes in 
the separation ; zirconium is precipitated w ith the 
titanium, and beryllium w ith the aluminium.

A. R. P o w ell .

In flu en ce  of c o -o rd in a te d  g ro u p s  o n  th e  c e n tra l  
i r o n  a to m  of c o m p le x  iro n  c y an id es . O. B au- 
disc h  (Biochem. Z., 1931, 2 3 2 , 35— 49).—Benzidine 
and guaiacol are oxidised both by ferric and by 
autoxidised pentacyanoaquoferroate ions. 5-Amino- 
uracil reacts only w ith the ferroate a t  3-8—8-0. 
Thioglycollic acid detects ferric and complex ferric 
ions, nitrosophenol detects ferrous ions. A reaction 
w ith dithio-oxamide is introduced for detection of 
pentacyanoaquoferroate ions. Ferroate is directly 
oxidised by 0-01Ar-hydrogen peroxide only in acid 
solutions. The reduction of fcrriate to  ferroate ions 
by a  large num ber of substances is investigated 
(A., 1930, 41, 75). P . W . Cl u t t e r b u c k .

G ra v im e tr ic  d e te rm in a tio n  of i ro n  in  o rg a n ic  
su b s ta n c e s . G. S v e d e n iu s  (Acta paediatr., 1929, 
9, 1—8; Chem. Zentr., 1931, i, 323).—The ash is 
dissolved in hydrochloric acid, the  solution nearly 
neutralised w ith ammonia, and the  iron precipitated 
from the filtrate by four additions a t  7—8 hr. intervals 
of 1-nitroso-p-naphthol, the  precipitate being dried 
and ignited in  a  platinum  crucible.

A. A. E l d r id g e .
D e te rm in a tio n  of tr a c e s  of c h ro m iu m  in  s tee l. 

W . J .  A g n e w .—See B., 1931, 297.
D e te rm in a tio n  of c h ro m iu m  a n d  v a n a d iu m  in  

o re s  a n d  a llo y s  a f te r  o x id a tio n  w ith  p e rc h lo r ic  
ac id . H . H . W il l a r d  and  R . C. Gib s o n .—See B., 
1931, 299.

D e te rm in a tio n  of m o ly b d e n u m . H . A. D o e r - 
n e r  (Metal Ind ., London, 1930, 3 7 , 444— 445; Chem. 
Zentr., 1931, i, 321).—The sample (1 g.) is fused w ith 
sodium carbonate and peroxide in an iron or nickel 
crucible; the  ho t aqueous ex trac t is boiled for 10 
min. w ith hydrogen peroxide and filtered. A fter 
acidification w ith hydrochloric acid and rem oval of 
carbon dioxide by  boiling an  alkali thiocyanate and 
zinc are added ; a  cherry-red colour appears in  pres
ence of m olybdenum. F o r determ ination, 0-5— 5 g. 
of finely pulverised m aterial are digested w ith nitric 
(40 c.c.) and sulphuric (7 c.c.) acids, the  soluble 
sulphates being dissolved by addition of w ater (50 
c.c.). T artaric acid (5 g.) is added and hydrogen 
sulphide passed; the  filtrate is acidified w ith dilute 
sulphuric acid and  the molybdenum  sulphide col
lected. This is dissolved in aqua reg ia ; the solution 
is neutralised w ith am m onia and heated w ith hydro
chloric acid (7 c.c.), ammonium acetate (10 g.), and 
w ater (300 c.c.), lead acetate  solution being added 
from a burette  un til a  drop te s t w ith freshly prepared 
tann in  solution gives no colour change. A slight 
excess is added, the lead m olybdate being collected 
a fte r heating for 30 min. and  weighed as PbM o04.

A. A. E l d r id g e .
C o lo r im e tr ic  d e te rm in a tio n  of m o ly b d e n u m  in  

s tee l. T. R . C u n n in g h a m  and  H . L. H a m n e b .— 
See B., 1931, 297.

C o lo r im e tr ic  d e te rm in a tio n  of tu n g s te n . G.
H e y n e  (Z. angew. Chem., 1931, 4 4 , 237-—238).— 
The diluted ammoniacal solution of tungstic acid is 
trea ted  w ith 0-5 c.c. of 10% potassium  hydroxide 
solution, evaporated, and heated to  fuming w ith
0-55 c.c. of sulphuric a e id ; if it is brown, potassium



590 B R IT IS H  C H E M IC A L  A B ST R A C T S.— A.

persulphate is added. The liquid is cooled in  a  
desiccator, trea ted  w ith 1 c.c. of a solution of 10 g. 
of quinol in  100 o.c. of sulphuric acid, and the colour 
is m atched ■with a  standard  solution of tungsten, for 
which 0-063 g. W 0 3 is dissolved in  25 c.c. of 10% 
potassium  hydroxide solution, evaporated to  dryness, 
and  dissolved in sulphuric acid to  m ake 50 c.c. (1 c.c.EE
0-001 g. W ) ; 0-02—0-10 o.o. of th is standard  solu
tion  is mixed with solution of potassium  sulphate in 
sulphuric acid and  1 c.c. of the  quinol su lphate un til 
th e  colours m atch. The determ ination is unaffected 
b y  small am ounts of alkalis, phosphates, or nickel, 
b u t is affected by  n itra tes, iron, titan ium , niobium, 
chrom ates, per-rbenates, and m olybdates. In  pres
ence of m olybdenum, the tungsten  should be deter
mined colorimetrically by  means of rhodam ine B.

D . W o o d r o f e e .
R ed u c tio n  of t in  a n d  a n tim o n y  p r io r  to  t i t r a 

tio n . B. S. E v a n s  (Analyst, 1931, 56, 171— 177).— 
Hypophosphorous acid m ay be employed for the  reduc
tion  of stannic salts if th e  operation is carried ou t in 
hydrochloric acid solution (1 : 1) a t  th e  b. p. in  an  
atm osphere of carbon dioxide, using mercuric chloride 
as a  ca ta ly st; starch, citric acid, and  potassium  
iodide a te  added before titra tin g  w ith 0-1N- or
0-OlA-iodinc solution. Antim ony is reduced more 
rapidly  and  no catalyst is required, bu t amm onia is 
added in excess before titra tion . Lead, if present, 
is precipitated  by  sulphuric acid before red u c tio n ; 
w ith tin , cadmium, and  bism uth, iodine is added to  
give a fa in t perm anent blue colour to  starch  before 
th e  citric acid. Arsenic is reduced to  the  metallic 
s ta te  and m ay be filtered off. T . McL a c h l a n .

L ead  re d u c tio n  m e th o d  fo r  th e  v o lu m e tr ic  
d e te rm in a tio n  of t in  a n d  th e  in te rfe re n c e  w ith  i t  
b y  c o p p e r  a n d  a n tim o n y . S. G. C la r k e  (Analyst, 
1931, 56, 82—89).—R eduction of stannic chloride 
solutions by sheet lead leads to  accurate results for 
tin  provided th a t the reduction, cooling, and  titra tio n  
are carried out while a  current of carbon dioxide is 
passed through the flask. An acid ity  of 50 c.c. of 
hydrochloric acid in a to ta l volume of 250 c.c. and 
a tim e of reduction of 1-5 hrs. are recommended (cf. 
Powell, J.S .C .I., 191S, 37, 2S5t). W hen the  solution 
contains copper boiling w ith lead results in the 
deposition of a  copper-tin  compound as a black, 
flocculent precipitate, and hence low results for tin  
are obtained in the titra tion . If the solution con
tains antim ony this is precipitated as a flocculent 
black precipitate by boiling w ith lead, and high 
results are obtained for tin  if titra tio n  is carried ou t 
w ithout filtra tion ; if, however, the  precip itate is 
removed and the filtrate again reduced and  titra ted  
th e  results for tin  are low, as p a r t  of the  tin  is p re
c ip itated  w ith the  antim ony. W hen both  copper and 
antim ony are present in the  same solution, boiling 
w ith lead precipitates an antim ony-copper com
pound in preference to  a tin-copper compound, b u t 
the  tin  results are still slightly low.

A. R . Ro w e l l .
S e le n io u s  a c id  m e th o d  fo r  d e te rm in a tio n , of 

z irc o n iu m . S. G. S im p s o n  [with W. C. S c h u m b ] 
(J. Anier. Chem. Soc., 1931, 53, 921—933; cf. Smith 
and Jam es, A., 1920, ii, 710).—Zirconium (0-12 g. of

Z r0 2) is precipitated quantita tive ly  as the basic 
selenite by excess (20 c.c.) of 10% selenious acid from 
ho t solutions (400 c.c.) containing no t more th an  the 
optim um  concentration, 0-6iV, of hydrochloric acid 
or a lower concentration of nitric acid. Sulphuric 
acid causes very slow- precipitation, affording the 
crystalline norm al selenite which is insoluble in  hot 
6iV-hydrochloric acid. N itra tes and  chlorides do not 
interfere, b u t more th an  0-5 g. of sodium sulphate 
prevents quan tita tive  precipitation unless the  acidity 
is diminished. The effect m ay be due to  the  form
ation of [Z r0 S 0 4,S 04]H 2. Of m any metallic ions 
investigated, only those of titanium , eerie cerium, 
and thorium  are precipitated w ith zirconium (and 
hafnium) under the  conditions adopted. 20 C.c. 
each of 12N-hydrocbloric acid and alcohol are added 
to  100 c.c. of the  nearly  neutral solution free from 
phosphate, sulphate, niobium, and tantalum . Tho 
liquid is boiled, diluted to  500 c.c. and the  selenites 
are precipitated. Tho precipitate is dissolved in 
15 c.c. of 12N-hydrochloric acid. Thus, adsorption 
of vanadium  and  uranyl compounds is eliminated. 
N ext, cerium and titan ium  are removed by  the 
addition of 20 c.c. of 3%  hydrogen peroxide followed 
by  v-arming, dilution, and precipitation of zirconium 
(and thorium ) selenite. Before the last process is 
repeated to  remove the  titan ium  completely, any 
thorium  is separated quantita tively  by double pre
cipitation as oxalate from  hydrochloric acid solution, 
sulphate being absent. The excess of oxalate is 
destroyed by evaporation w ith sulphuric acid, sulph
a te  being elim inated by  precipitation of thorium  and 
zirconium w ith amm onia solution.

A  rapid m ethod for decomposing zirconium ores 
by  fusion with sodium peroxide and  Sugar charcoal, 
aud  subsequent trea tm en t for rem oval of niobium, 
tantalum , and phosphate, is detailed.

J .  G . A . G r i f f i t h s .
D e te rm in a tio n  of z in c o n iu m  in  s tee l. T. R. 

C u n n in g h a m  and R . J .  P r ic e .—See B., 1931, 298.
D e tec tio n  of g o ld , p a lla d iu m , a n d  s i lv e r  w ith  

d im e th y la m in o b e n z y lid e n e rh o d a n in e . F . F eigl, 
P. K ritmholz, and E . R a jm a n n  (Mikrochem., 1931, 
9, 165— 173).— The tests described m ay bo carried 
ou t in a  test-tube, shaking w ith ether to  enrich the 
effect a t  th e  boundary, or by the  spot m ethod on 
filter-paper. One drop of a  silver solution w ith one 
drop of 10% potassium  cyanide and  one drop of 
alcoholic p-diinothylam inobenzylidenerhodanine acidi
fied w ith one drop of iV-iiitric acid produces a violet 
coloration. The te s t is sensitive a t  a  dilution of 1 in
500,000 and succeeds in  the  presence of 1000 times 
th e  am ount of m ercury, 4000 tim es the  am ount of 
gold, an d  300 tim es the  am ount of platinum  or 
palladium . In  the absence of potassium  cyanide, 
gold compounds even a t  a dilution of 1 in  500,000 
give a reddish-violet coloration w ith  the reagent. 
Palladium  gives a violet coloration a t  a  dilution of 
1 in  107 in neutral solution and 1 in 5 x  106 in 0-1Y- 
acid solution. Special directions are given for the 
detection of palladium  in the presence of platinum, 
iridium, silver, and  gold. E . S. H e d g e s .

P o te n tio m e tr ic  d e te rm in a tio n  of ir id iu m .
S. C. W oo and D. M. Y ost (J. Amer. Chem. Soc.,
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1931, 53, 88-1—888; cf. th is vol., 435; Del6pine, A., 
1917, ii, 537).—The chloroiridate in  hydrochloric 
acid solution is reduced to  the  chloroiridite by  
standard titanous chloride which m ust be added 
slowly as the electrom etric end-point is approached. 
The sharpness of the end-point is increased by  the  
presence of sodium chloride. The iridium  conten t of 
crystalline am m onium  hexachloroiridate determ ined 
by the above mothod, the  iodom etric m ethod in  which 
the iodine-thiosulphato end-point is determ ined by 
means of benzene, and th e  gravim etric m ethod 
accords, w ithin ± 0-3 %, -with tho  form ula (NH4)2IrC l6.

J .  G. A. G r if f it h s .
C o n d itio n s of p re c ip ita t io n  of p o lo n iu m ; 

som e of i ts  co m p lex  d e r iv a tiv e s . I . S tu d y , b y  
cen trifu g a tio n , of th e  p re c ip ita t io n  re a c tio n s  of 
various c o m p o u n d s  of p o lo n iu m  w ith o u t a d d i
tion of a n  e n tr a in in g  a g e n t. M. G uillo t  (J. Chim. 
phys., 1931, 28, 14— 41).—The chemical reactions 
of polonium are reviewed, w ith special reference to  
their analytical significance. In  the m ethod of de ter
mination used the precip itated  polonium  (or its  com
pound) was centrifuged a t  6000 revs, per m in. under 
standardised conditions, and th e  polonium  rem oved 
from the walls of tho tube in  ho t acid, and finally 
deposited on a  silver p late, the rad ioactiv ity  of which 
was then  determ ined b y  the  ionisation m ethod 
(1 e.s.u. =  l - 6 x  10~10 g. of polonium). The fixation 
of polonium on the walls of the  tube  and  the  form 
ation of a centrifugable precip itate are parallel phen
omena. Solutions in  AT-hydrochloric acid deposit 
polonium, by hydrolysis of the  chloride, to  a negligible 
extent, b u t hydrolysis begins w ith 0-lIV-solutions 
and is carried alm ost to  com pletion in  neu tral solu
tions. In  neu tral or 0-01AT-media the  curves relating 
the residual soluble polonium and  the  period of 
centrifuging appear to  correspond w ith norm al 
chemical precipitation. The properties of the hydro
lysis p roduct have been investigated, and indicate 
the form ula OiPofOH),. Sim ilar experim ents were 
earned ou t on th e  precipitation  of polonium sulphide 
in lY-hydrochloric acid, of polonium carbodithiodi- 
ethylamino in neutral solution, and  of polonium by 
reduction w ith  stannous chloride in  iV-hydrochloric 
acid. Satisfactory agreem ent exists between the 
results of these experim ents and  those h itherto  
studied in  which precipitation is assisted by en tra in 
ing agents, an  insoluble, com pletely precipitablo 
polonium derivative being form ed, o ther conditions 
being th e  same, w hether the  entraining agent is 
present or absent. E n tra inm en t m ay resu lt from 
true syncrystallisation, due to  isomorphism of tho 
participating molecules, (1) when the polonium is in 
a soluble form and  the  entraining agent is crystalline,
(2) when the polonium is insoluble and the  entrain- 
mg agent (a metallic compound) is insoluble in water, 
but soluble in and crystallisable from another neutral 
solvent. A compound of te rvalen t polonium m ay be 
totally entrained by the  corresponding compound of 
a bivalent m etal so long as both  are insoluble.

J .  G r a n t .
D ifficulty  of e n s u r in g  th e r m a l  in s u la t io n  w ith  

solid in s u la to r . P . V e r n o t t e  (Compt. rend., 1931, 
192, 340—341).—The quan tity  of hea t passing in 
4 sec. between th e  wall of the vessel in  a  calorim eter

in  which i t  is  evolved and the  insulating m edium , 
counting tim e from  tho beginning of the evolution, 
and assuming such evolution to  be sudden and  to  
raise the  tem perature by is Q = 2 V k c g t T g.- 
cal. per cm.2, where k  is the  conductiv ity  of the  
insulating medium, c its  specific heat, and  p the 
density. I f  tho medium  is asbestos Q in  30 sec. 
am ounts to  0-12T  g.-cal. per cm .2, w hilst the  norm al 
flow is only 0-02T. The best; insulator is air, and 
a m etal cushion is b e tte r th an  fe lt (cf. following 
abstract). C. A. S il b e r r a d .

S im p le  m e th o d  of m e a s u r in g  sp ec ific  h e a t  of a  
so lid  [b e ry lliu m ] a t  th e  o rd in a ry  te m p e ra tu re .  
P. V er n o t t e  and  A. J e u t r o y  (Compt. rend., 1931, 
192, 612—614; cf. preceding abstrac t).—Tho sub
stance is suspended together w ith a  therm om eter in 
a thick-w alled m etal box in  the  ac tu a l place of 
experim ent until i t  acquires th e  same tem peraturo. 
The tem peratures of th is  place and  of the  w ater in  
th e  calorim eter are such th a t  tho  la tte r, even after 
the  substance is dropped in , is well below th a t  of its 
surroundings. T he m ethod applied to  beryllium 
gives as the  specific hea t a t  13° 0-397 g.-cal. per g. 
per degree. C. A. S il b e r r a d .

T h e rm o s ta ts .  I I . E le c tr ic  r e la y  a n d  s p a r k  
in  th e rm o re g u la to r .  S. K a m b a ra  and M. M a ts tt i  
(J. Soc. Chem. Ind . Jap an , 1931, 3 4 , 94—99b ).— 
In  order to  p revent sparking the  curren t m ust no t 
exceed S milliamp. a t  100 volts and  20 milliamp. a t  
10 volts. A relay  operated  by smaller currents has 
been devised. E . S. H e d g e s .

T h e r m o s ta t  r e g u la to r .  E . Q. A da m s  (Rev. Sci. 
In s tr ., 1931, [ii], 2, 187— 188).—An in ert atm osphere 
is m aintained above the  m ake-and-break con tac t of 
an electrically heated therm o sta t by  means of a 
tungsten-m ercury  con tac t in  hydrogen perm anently  
enclosed in  glass. W ith  an  auxiliary heater a  tem 
peratu re  variation  less th a n  ¿0-001° was obtained.

N. M. B l ig h .
S im p le  th e r m o s ta t  fo r  20° w ith  te m p e ra tu re  

c o n tro l in d e p e n d e n t of th e  ro o m  te m p e ra tu re .  
V. C u p r (£, E lektrochem ., 1931, 3 7 , 129— 130).— 
The therm osta t b a th  is fed continuously from  th e  
w ater m ain, the  feed w ater passing over an  electrically 
heated  spiral operated b y  a  relay of special construc
tion . The tem peratu re  can bo m aintained w ithin
0-02° of tho desired point. D etails and diagram s are 
given. E. L. U s h e r .

Im p ro v e d  F u e s s n e r  ty p e  p o te n tio m e te r . M.
E p p l e y  and W . R . Gr a y  (Rev. Sci. In str., 1931, [ii], 
2, 242—249).

T h e rm io n ic  va lv e  v o ltm e te r . F . L. H a h n  
(Chem. Fabr., 1931, 121).—Tho circuit described 
is intended for microchemical titra tions, and differs 
from circuits previously described in th a t  the com
pensating rheosta t utilises the  full voltage of the 
filam ent b a tte ry  and  th a t  a  reduced voltage is applied 
to  the  filam ent in order to  improve the constancy of 
the  null po in t reading. H . F . G il l b e .

C a rb o ru n d u m  fra c tio n a tin g  c o lu m n s . E . C.
F a r n h a m  (J. Physical Chem., 1931, 3 5 , 844—858). 
Midgley’s results (A., 1929, 673) are confirmed. The
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nature , as well as the  physical structure, of the 
m aterial filling the column affects fractional dis
tillation  in  a  specific m anner. Thin plates are prefer
able to  needles. Carborundum  or micaceous haematite 
is b e tte r th a n  glass beads or silver-plated glass films 
for the  separation of benzene and  pyridine. Ferrous 
sulphide is also preferable to  glass beads, b u t needle 
ore, a form  of haematite, and  very finely-ground 
carborundum  are no t efficient. W ith  alcohol and 
w ater, glass is preferable to  micaceous haematite. 
Selective adsorption appears to  be an  im portan t 
factor determ ining the  efficiency of a fractionating 
column. L. S. T h e o b a l d .

L a b o ra to ry  d is t i l la t io n  a p p a ra tu s .  H . B u r st in  
and J .  W in k l e r  (Chem.-Ztg., 1931, 55, 212).—The 
appara tus described was designed for the continuous 
vacuum  distillation of oil residues, b u t is suitable 
also for tho trea tm en t of easily decomposable or 
foaming liquids, such as phenols and  sulphonic acids, 
and  for organic liquids containing w ater. I t  consists 
essentially of a  heating cham ber in which the  liquid 
is vaporised as i t  enters through a  needle valve, a 
dephlegm ator packed w ith  Raschig rings, and  a  con
denser; the  heating surface and vapour space are 
large com pared with th e  q u an tity  of m aterial heated, 
and  the  la tte r  is therefore m aintained a t  a  high 
tem perature for only a  short period.

H . F. Gil l b e .
S to ra g e  a n d  d e liv e ry  a p p a ra tu s  fo r  c o rro s iv e  

re a g e n ts .  G. M id d l e t o n  (Analyst, 1931, 56, 236— 
237).—A bo ttle  is fitted w ith tubes having ground- 
glass and in ternal jo in ts, so arranged th a t  reagents 
such as antim ony trichloride solution or bromine 
m ay be m easured accurately and  rapidly  w ithout 
coming in to  contact w ith the  air.

T . McL a c h l a n .
A p p a ra tu s  fo r  th e  m e a s u re m e n t  of u l t r a 

v io le t l ig h t . E . W e y d e  (Strahlenther., 1930, 38, 
378—390; Chem. Zcntr., 1931, i, 115).

F i l te r s  fo r  th e  r e p ro d u c tio n  of s u n lig h t  a n d  
d a y lig h t a n d  th e  d e te rm in a tio n  of c o lo u r  te m p e r 
a tu re .  R . D a v is  and K . S. Gib s o n  (U.S. Bur. 
S tand. Misc. Publ., 1931, No. 114, 165 pp:).—“ Mean 
sun,” i.e., m ean noon sunlight a t  W ashington, is 
adopted as a  white light s tandard  in  preference to  
5000° Abs., since i t  represents the n a tu ra l conditions 
of use of photographic m aterials and  is more easily 
obtained from  incandescence lights by  m eans of filters. 
A series of filters has been prepared for conversion of 
the ligh t of colour tem peratures between 1600° and 
20,000° Abs. into mean sun w ith accuracy both w ith 
regard to  spectral energy distribution  and colour 
m atch, over the  range of wave-length 360—720 mg. 
F ilters for conversion of one colour tem perature into 
another are also given. The filter consists of a  two- 
eom partm ent cell w ith  three borosilicate crown glass 
windows (each 2-5 mm. th ick , n D 1-51), each cell being 
10 mm. thick. The tw o cells contain respectively 
(A) a solution of equal weights of copper sulphate 
pentahydrate  and m annitol, and  30 c.c. of pyridine, 
in distilled w ater to  m ake 1000 c .c .; (B) a solution 
of copper sulphate, cobalt am monium sulphate 
(6H20 ), and 10 c.c. of sulphuric acid (d TS4), in  dis
tilled w ater to  m ake 1000 c.c. The unsta ted  am ounts

of the  constituents vary  w ith the purpose of the 
filters, which are standardised for use a t  25°. A 
series of charts is given showing the  composition of 
tho filter, and  the spectral energy d istribution  of the 
source w ith its  filter com pared w ith m ean sun and the 
source and  filter separately. The transmissions of 
the  filters vary  from 10 to  60% . Full investigations 
have been m ade of the  perm anence of the solutions 
and  the  variations due to  tem perature changes, 
im purity  of m aterials, and other factors.

J .  L ew k o w itso h .
L a b o ra to ry  a p p a ra tu s .  M. T ro m be  (Bull. Soc. 

chim., 1931, [iv], 49, 185—186).—A bubbler for 
washing a  gas and  a  w ater bellows which works a t 
high pressures are described. F . J .  W il k in s .

A e ro m e te r  fo r  th e  r a p id  d e te rm in a tio n  of the 
d e n s ity  of l iq u id s . G. B o rder  (Munch, med. 
W och., 1930, 77, 2019; Chem. Zentr., 1931, i, 113).

E x p a n s io n  h y d ro m e te r . E . H i e d e m a n n  (Physi- 
kal. Z., 1931, 32, 223—225).—An appara tus for the 
determ ination of the  coefficient of cubical expansion 
of liquids is described. A. J .  M ee.

H y d ro m e te r  fo r  d e te rm in in g  th e  d e n s ity  of 
h eav y  liq u id s . A. C. T e st e r  (Science. 1931, 73,
130—131).—An appara tus suitable for determining 
the density  of liquids (5 c.c.) between 2 and  5 is 
described. L. S. T h e o b a l d .

A u to m a tic  c o n s ta n t- le v e l dev ice  fo r  l iq u id  air.
R . B. S cott and  F . G. B r ic k iv e d d e  (Rev. Sci. Instr., 
1931, [ii], 2, 171— 172).—An electrically controlled 
appara tu s for autom atically  m aintaining a  constant 
level in  a  ba th  of liquefied gas is described, and 
applied to  a  cryostat, using liquid air as the refrigerant.

N. M. B lig h .
A p p a ra tu s  fo r  th e  e v a p o ra tio n  of v a rious 

m a te r ia ls  in  h ig h  v acu a . 0. H . Car tw r ig h t  and 
J .  S trong  (Rev. Sci. In str., 1931, [ii], 2, 189—193).— 
The substance to  be evaporated is heated  electrically 
in  an  evacuated bell-jar directly  connected to  a  char
coal container cooled by liquid air, and is directed 
as a molecular beam on to  th e  surface to  be coated. 
Most m etals and some non-m etals could bo deposited 
and the  thickness of the  film accurately  controlled.

N. M. B ligii.
G la ss  e x tra c t io n  a p p a ra tu s .  B. L. M a n j u n a t h  

(Mysore Univ. J . ,  1930, 4, 243—244).—The sub
stance to  be ex tracted  is contained in  a  Woulff’s 
bottle which has an  additional opening a t  tho bottom. 
Solvent enters as vapour through one of the upper 
openings, and  is prevented by  a condenser from 
escaping through the other. B y m eans of a two-way 
ta p  i t  can be caused either to  run  stra igh t back to  the 
still through the bottom  opening or to  accumulate 
until i t  reaches a  certain  height, when i t  autom atically 
siphons back. Most of the  jo in ts are ground, and 
the  use of rubber connexions is minimised.

C. W . Gi b b y .
A p p a ra tu s  fo r  c o n tin u o u s  e x tra c tio n  a t  ra ise d  

te m p e ra tu re s .  F . W r e d e  (Biochem. Z., 1931, 
231, 173— 174).—An apparatus in  which a t  least 
5 kg. of solid m aterial can be continuously extracted 
w ith solvents a t  any desired tem perature is described.

W. M cCa r t n e y .
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F ilte r in g  d isc s  of s in te re d  p y re x  g la s s . W . F . 
B ruce and  H . E . B e n t  (J. Amer. Chem. Soc., 1931, 
53, 990—992).—D etails for m aking discs and  sealing 
them to pyrex apparatus are given. A uniform 
layer, 1-5—2 mm. thick, of powdered pyrex glass of 
appropriate grain size is placed in  a  cylindrical 
nickel mould consisting of a piece of tube 1 cm. in  
diameter and  1 cm. high resting on a sheet of nickel 
(2-5 X 2-5 cm.). The covered mould is placed for about 
2 min. in  a muffle a t  a bright red heat.

J .  G. A. Gr if f it h s .
M e a s u re m e n t of p e rm e a b il i ty  of p o ro u s  

a lu n d u m  d isc s  fo r  w a te r  an d  o ils. H . G. B otset 
(Rev. Sci. In str., 1931, [ii], 2, 84—95).—The ra te  of 
flow of distilled w ater through a  porous alundum  
disc decreases w ith tim e if the  w ater has been kep t 
in contact w ith glass, on account of the  presence of 
silicic acid produced by hydrolysis of the  glass. 
Various petroleum  fractions and crude oils also show 
a change in  ra te  of flow w ith tim e, due to  the  oxid
ation of unsatu ra ted  hydrocarbons to  gum m y sub
stances. Perm eability  m easurem ents w ith oils con
taining unsatu ra ted  substances should be carried out 
in an inert atm osphere. C. W . Gi b b y .

E le c tr ic a lly  h e a te d  m u ffle  fu rn a c e . T. R . B all 
(J. Chem. Educ., 1931, 8, 355—357).—The top  of the 
rectangular crucible furnace m ay bo opened.

Ch em ical  A b st r a c t s .
D etec tion  of s l ig h tly  c lo u d y  liq u id s . F . W . 

Me ie r  (Chem.-Ztg., 1931, 55, 146).—A lam p which 
assists in  th e  exam ination of fine sedim ents and 
slightly cloudy liquids is described. E . D octor .

C o lo rim e te rs , s p e c tro p h o to m e te rs , a n d  
n ep h e lo m ete rs . C. D ig a u d  (Ann. Chim. anal., 
1931, [ii], 13, 1— 15, 33—54, 65—74).—A n account 
of the theory, and  an  extensive description of types of 
apparatus available, including details of commercial 
photo-electric cells, therm oelem ents, colorimeters, 
photometers, spectrophotom eters, nephelometers, 
opacimeters, and  diffusimeters. H . F . Gil l b e .

P la n e -p a ra lle l  p la te  r e f ra c to m e te r . A. H .
P f u n d  (J. Opt. Soc. Amer., 1931, 21, 182— 186).—  
A simple appara tus prim arily  for dem onstration 
purposes is described.

A b so rp tio n  a p p a ra tu s .  S. R e in e r  (Chem.- 
Ztg., 1931, 55, 203).—An appara tus suitable for the 
study of the adsorption of solvent vapour on active 
material consists of a vacuum -tight H -shaped con
tainer, in  the  legs of which are placed bottles of 
solvent and adsorbent, respectively, w ith means for 
removing and replacing their stoppers w ithout opening 
the vessel. H . E. F . N o tto n .

A p p lica tion  of th e  a d ia b a tic  m ic ro c a lo r im e te r  
to th e  m e a s u re m e n t  of h e a ts  of a d s o rp tio n  an d  
of v a p o r is a tio n . W . S w ie n t o sl a w sk i  and  E. 
Bartoszewicz6 w n a  (R ocz. Chem., 1931, 11, 78—  
89).—A microcalorim eter in which the galvanom eter 
and leads from the therm ocouple are placed w ithin a 
recess in  the  therm ostatic  w ater-jacket w ithin which 
the calorimeter vessel is suspended is described; in 
this way disturbances due to  possible variations in 
the tem perature of the  environm ent are largely 
excluded. The construction of a special micro-

calorim eter vessel for the determ ination of heats of 
vaporisation and adsorption of small quantities of 
liquid is described. R . T r u sz k o w sk i.

A d ia b a tic  m ic ro c a lo r im e te r  a d a p te d  to  th e  
d e te rm in a tio n  of th e  specific  h e a t  of so lid  a n d  
liq u id  s u b s ta n c e s . W . S w ie n t o sl a w sk i, S. 
R y b io k a , and W . S o lo dk ow sk a  (R ocz. Chem., 1931, 
11, 65—77).—The microcalorimeter consists of a 
small copper or silver vessel containing the  liquid 
under exam ination, and  is suspended in  a spherical 
vessel immersed in  w ater of known invariable tem 
perature. The substance is heated electrically, the 
hea t supply being such th a t  the rise of tem perature 
am ounts to  0-2—-0-5° per hr. W here i t  is desired to  
determ ine the specific heat of a m etal, the  calori
m eter vessel has to  be made of this m etal. Specific 
heats are determ ined by using two calorim eter sets, 
of which one has a  known heat capacity. E vapor
ation  or condensation of infinitesimal quantities of 
w ater on the calorim eter vessel gives heat effects 
sufficiently large to  render the  results inaccurate and 
the  same applies to  adsorption or desorption of gases; 
equilibrium  should be a tta ined  in  th is respect before 
the  commencement of determ inations.

R . T r u sz k o w sk i.
P re v e n tio n  of fo a m in g . L. H ar t  (Chemist 

A nalyst, 1931, 20, No. 1, 9).—Foam ing during steam- 
distillation or distillation w ith xylene m ay be p re
vented  by addition of sodium hydrogen sulphate 
(3—5 g.), rosin (2—5 g.), oleic acid (5 c.c.), paraffin, 
m ineral oil, a soluble barium  or calcium sait, or am yl 
alcohol. Ch em ical  A b str a c t s .

O rs a t  a p p a ra tu s  fo r  c o m p le te  g a s  a n a ly s is . 
A n o n . (Chem.-Ztg., 1931, 55, 192).—A portable 
type  of O rsat apparatus, comprising six absorption 
vessels in  one wooden box and the  burettes and  their 
accessories in  a  second box, is described.

A. R . P o w ell .
C o n tin u o u s  d ia ly se r . H . A. A it k e n  (J. Biol. 

Chem., 1931, 90, 161— 163).—An appara tu s whereby 
a  liquid (10 c.c. or upwards) m ay be subjected to  
continual dialysis against distilled w ater, the  dialysing 
w ater being distilled and after condensation passed 
inside a parchm ent m em brane on the  outside of 
which is the  liquid which is being dialysed, is described. 
B y means of a siphon, th e  w ater inside the  m em brane 
is re tu rned  to  the  distillation flask, from which it  is 
again distilled. W . 0 . K e r m ac k .

S p r in g  b a la n c e  fo r  m e a s u r in g  th e  w a te r  
c o n te n t of sn o w . G. D. Cl y d e  (Science, 1931, 73, 
189— 190). L. S. T h e o b a l d .

M icro -eb u llio sco p ic  d e te rm in a tio n  of m o l. w t. 
J .  H . C. S m ith  and  H . W . Mil n e r  (Mikrochem., 1931, 
9, 117—122).—The appara tus consists of a boding 
tube, differential therm om eter, and  Cottrell pump. 
Satisfactory results can be obtained by using as little 
as 3 c.c. of solvent and 5—25 mg. of solute. The 
appara tus has th ree advantages over the micro- 
B eckm ann a p p a ra tu s : (1) i t  does no t require a
supply of p latinum  tetrahedra, (2) a  differential 
therm om eter is substitu ted  for the  expensive micro- 
Beckm ann therm om eter, (3) more accurate readings 
can be obtained. Some experim ental results are 
given. E- S. H e d g e s .
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B e h a v io u r  of “ in d i f f e r e n t” e le c tro d e s  w h en  
u s e d f o r th e  d e te rm in a tio n  of o x id a tio n -re d u c tio n  
p o te n tia ls  in  th e  p re se n c e  of h y d ro g e n . E . H . 
L e i t e r  and  C. J .  M a r tin  (Biochem. J . ,  1931, 25,
45— 48).—W hen a  phosphate m ix ture  is poised w ith
0-001 J/-iudigo-carm ine the  gold electrode rem ains 
stable on substitu ting  hydrogen for nitrogen, b u t when 
th e  concentration is m ade 0-00013/ the  poten tia l 
rises by 8 millivolts. W ith a  concentration of 0-0023/- 
indigo-carmine the  iridium  electrode shows a  rise of 
10 millivolts, and  w ith a  concentration of 0-00013/ 
reaches alm ost the  potential of the  hydrogen electrode 
by  the end of 30 rain. In  unpoised buffer solutions 
w hen hydrogen is substitu ted  for the  nitrogen which 
previously expelled the  air, there  is a  negative d rift 
of 45 m illivolts of the  gold electrode a t  th e  end of
1-25 lirs., whereas th e  iridium  electrode reaches the 
potential corresponding w ith  the  of the  solution 
and rem ains steady  a t  th is  level. The iridium

electrodo gives off hydrogen when th e  la tte r  is dis
placed by  nitrogen very slowly. W hon, however, 
oxygen is passed through th e  solution there is a 
rap id  fall of poten tia l in  both electrodes. A t the 
end of 30 min. the  gold electrode gives again a  steady 
potential, w hilst the iridium  electrode after the first 
sudden fa ll: continues to  show a slow positive drift. 
Gold electrodes give different results from iridium 
electrodes during the  grow th of organisms w-hcn 
hydrogen is evolved (cf. Lopper and  M artin, B rit. J .  
Exp . P a th ., 1930, 11, 100), because gold is relatively 
insensitive to  hydrogen, whereas iridium  becomes 
charged w ith hydrogen from the  solutions and 
assumes the  function of a  hydrogen electrode.

S. S. Zil v a .
R eplacing- th e  te le p h o n e  b y  a  lo u d  s p e a k e r  in  

co n d u c tiv ity  m e a s u re m e n ts .  L . D u  N oüy 
(N ature, 1931, 127, 441).—An arrangem ent is de
scribed. L . S. T h e o b a l d .

G eochem istry.
C o m b in ed  n it ro g e n  in  r a in  w a te r .  C. Sr ik a h t ia  

(Mysore Univ. <L, 1930,4 ,195—198).—Tables showing 
the  am m onia and  nitric  acid contents of ra in  w ater 
collected a t  Bangalore during nine m onths are given.

C. W . G i b b y .
C o n te n t of k ry p to n  a n d  x e n o n  of s o m e  n a tu r a l  

g a s e s  in  B u lg a r ia . N . P . P e n tc h e v  (Compt. rend., 
1931,192,691—693; cf. A., 1928,267; 1929,1159).—  
As determ ined b y  the  m ethod of Moureu and  Lepape 
(cf- A ., 1922, ii, 394) the  am ounts of k rypton  and  xenon 
per 100 vols. of gases from  th e  therm al springs a t  
Sulu-D ervent (Momina), H issar (Chuluja), and  Kovan- 
lik are respectively 0-00021 and >0-000013 ; 0-00015 
an d  0-000013; and  0-00025 and  0-00002. The 
approxim ate constancy of the  ra tio  supports Moureu 
and  Lepape’s nebular hypothesis of the  solar system  
(ef. A., 1911, ii, 1134). C. A. S i l b e r r a d .

C h ro m ife rc u s  p y ro x e n e  f ro m  Ja g e rs fo n te in , 
S . A fric a . H . O 'D a n ie l  (Z. K rist., 1930, 75, 575; 
Chem. Zentr., 1931, i, 439).—The m ineral contained 
S i0 2 53-53, AlgO, 1-30, Cr20 3 1-96, FeO 2-10, CaO 
22-96, MgO 17-88%, corresponding w ith the form ula 
M g(Ca.Fe)(Si03)2,(Al,Cr)20 3. I t  has tflu 1-6722,
»?, 1-6847, h i  1-7015. A. A. E l d r id g e .

T a rn o w itz ite . H . O 'D a n ie l  (Z. K rist., 1930, 75, 
576—577 ; Chem. Zentr., 1931, i, 439).—-Tarnowitzite 
is a plumbiferous aragon ito ; the lim it of lead oxide 
is higher th a n  the earlier estim ate of 5% .

A. A. E l d r id g e .
T h e r m a l  a n a ly s is  of c h lo r ite . J .  Orcel  (Bull. 

Soc. Fran?, Min,, 1930, 52, 194—197 ; Chem. Zentr., 
1931, i, 438).—The heating curve for a  ripidolito in air 
was norm al, w ith two m ax im a; in a  vacuum  and  in 
nitrogen tlie curve shows a  sharp m axim um , corre
sponding w ith tlie exotherm ic reaction 2 F e 0 + H 20 =  
F e 20 s i - H 2, a t  abou t 780°. A. A. E l d r id g e .

A n d e s itic  b r e a d - c r u s t  b o m b  f ro m  T usnA d- 
i i ird d . V. Z s iv h y  [with K . E m szt] (Math. N at. 
Anz. Ungar. Akad. Wiss., 1929, 46 , 277—290;

Chem. Zentr., 1930, ii, 3530).—The rock of the  bread- 
crust- bomb is an  am phibole andesite poor in  biotite. 
Analysis gave SiO, 65-16, T i0 2 0-44, CaO 4-41, MgO
2-19, EeO 2-S5, Fe20 3 1-57, A1„03 16-13, N a20  3-02, 
K ,0  2-14, SrO 0 08, H aO 1-52%: A. A. E l d r id g e .

E u d ia ly te . B. G o ssx e r  (Zentr. Min. Geol., 1930, 
A , 449— 450; Chem. Zentr., 1931, i, 438).—Polemical 
(cf. Zachariasen, Z entr. Min. Geol., 1930, A , 315).

A. A. E l d r d ig e .
O p tic a l p ro p e r t ie s  of m a n g a n e s e -p o o r  g riin e r- 

i te s  a n d  c u m m in g to n ite s  c o m p a re d  w ith  th o se  of 
m a n g a n ife ro u s  m e m b e rs .  N. S u n d i u s  (Amer. J .  
Sci., 1931, [v], 21, 330—344).—Analyses and optical 
properties of the  following are g iv e n : grtinerites 
from Lake Superior, M assachusetts , and  Soder- 
m anland, cum m ingtonite fron Saude (Norway) and 
from Storgruvan, Persberg, kupfferite from Bajkal 
and  Ural. G. W . G ib b y .

A n a ly s is  of c y r to li te  fo r  le a d  a n d  u ra n iu m .
O. B. M u e n c h  (Amer. J .  Sci., 1931, [v], 21, 350— 
357).—A detailed account of the m ethod used is given.
0-374% P b  and 7-29% U  were found in a sample of 
cyrtolite rich in  hafnium  from Bedford, N .Y . As
suming no ordinary lead to  be present, the  age of the 
m ineral is calculated to  be 373 X 10s years.

C. W . G i b b y .
C o n s titu tio n  of th e  sc a p o lite s . L. H . B org- 

strom  (Z. K rist., 1931 ,76 ,481—499; cf. A., 1915, ii, 
S36).—By' consideration of 52 analyses of scapolites 
i t  is shown th a t  Tscherm ak’s m eionite (“  oxide- 
m eionite ” ), (CaAl2Si20 R)3,Ca0, does no t exist, but 
th a t  the  scapolites are isomorphous m ixtures of the 
type (NaAlSi30 8)3,NaCl, in  which the albite molecule 
m ay  be replaced by anorth ite , CaAl2Si2Os, and the 
NaCl by  CaC03, C aS04, 0-5Na2CO3, or 0-5Na2SO4, 
sodium and  calcium replacing each other atom  for 
atom . The com ponents found in the  scapolites are : 
chloro-, sulphato-, and  carbonato-m arialites, re
spectively N aC l.X ; O -SN a^O j.X ; and 0-5Na2CO3,X 
[X —(NaAlSi3Og)3], and  carbonato-, sulphato- (sil-
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vialite), and  chloride-meionites, CaC03,X ; CaS04,X ; 
and CaCl2,X  [X =(C aA l2Si20 8)3].

C .  A .  S lL B E R R A D .
T ita n ife ro u s  a u g ite  f ro m  C h a u d ra w a ti , S iro h i  

S ta te , R a jp u ta n a . A. L. C o u l s o n  (Bee. Geol. 
Survey Ind ia , 1931, 6 3 , 448—450).—Titaniferous 
augito, possibly triclinic, occurs in a contact m eta- 
morpkic rock between olivine-gabbro and  a  calcic 
rock near Chaudraw ati. I t  is black, b u t pleochroic 
in th in  sections (mauve and greenish-brown), a
1-734, y —a 0-0024, p v ariab le ; dispersion p>v.

C. A. S lL B E R R A D .
S a p p h ir in e  in  th e  V iz a g a p a ta m  d is t r ic t .  H . 

Cr o o k sh an k  (Rec. Geol. Survey In d ia , 1930, 6 3 ,  
446— 148).—Sapphirine has been found in several 
places 25 miles east of the  place of first discovery 
(cf. Middlemiss, A., 1904, ii, 668), and  is probably 
fairly common over m ost of the E astern  G hats in th e  
Vizagapatam district. The following additional 
optical properties are given : a 1-714, p 1-718, y — a
0-006; 2 V 62°. C. A. S il b e r r a d .

T re m o li te  f ro m  n e a r  J a s id ih ,  B e h a r , In d ia . 
A. L. C o u ls o n  (Rec. Geol. Survey India, 1931, 6 3 ,444 
—146).—The trem olite is pale green, w ith m inute tw in 
lamellse parallel to  (001); d  3-05; a 1-6029, p 1-6175, 
y~a 0-0271; 2 V 85° 6'. Analysis of another sample 
gave SiO, 5S-50, Al2Oa 2-82, (E e 0 + F e 20 3) 1-60, 
MnO trace, MgO 23-28, CaO 13-58, H 20 "n il, to ta l 
99-78%. C. A. S lL B E R R A D .

T ra p  ro c k s  of th e  C h ita ld ru g  s c h is t  b e lt . C. S.
P ic h a m u t h u  (Mysore Univ. J ., 1930, 4, 210— 222).— 
The rocks are described and  th e  mode of the ir occur
rence is discussed. C. W . G ib b y .

E p h e s ite  (s o d a -m a rg a r ite )  f ro m  P o s tm a s b u rg , 
Sou th  A frica . F . C. P h il lips  (Min. Mag., 1931, 22, 
482—485).—P ink  micaceous plates w ith the  characters 
of m argarite occur in m anganese ore. Analysis by
H. G. W e a l l  gave S i0 2 29-4, T i0 2 0-1, A120 3 50-6, 
Fe20 3 0-55, FeO 0-35, MnO 0-1, MgO 0-4, N a20  8-65, 
K20  trace, Li20  1-5, H aO-f- 5-3, H 20 — 1-25, F  0-2, 
total 99-80%. " The mineral is much richer in alum ina 
than any m ica and i t  corresponds w ith  m argarite w ith 
the calcium largely replaced by  sodium, being a  soda- 
margarite. * L. J .  S p e n c e r .

G ru n e r ite  f ro m  P ie r re f i t te ,  H a u te s -P y re n e e s , 
Prance. H . V. W a r r e n  (Min. Mag., 1931, 22, 
477—4S1).—G runerite forms a com pact grunerite- 
schist overlying the  ore-body and also occurs as 
needles in the  lead and zinc ore. Analysis shows 
FeSi03 81-4, M nSi03 4-3, M gSi03 10-6, CaSiOs 3-7%. 
The optical d a ta  for th is  m aterial and for grunerite 
from other localities are correlated w ith the  variations 
in chemical composition. L. J .  S p e n c e r .

D istin c tio n  of a n a lc im e  f ro m  le u c ite  in  ro c k s  
by X -ray  m e th o d s . F . A. B a n n i s t e r  (Min. Mag., 
1931, 22, 469—476).—X -R ay  powder photographs of 
analcime from Sicily and blaim orite from Portuguese 
East Africa give a un it cell of edge a 13-70 A. Leucite 
from Vesuvius is pseudo-cubic w ith a body-centred 
cell of dimensions a 12-95, b 13-12, c 13-74 A. I t  is 
thus possible by this m ethod to  distinguish between 
analcime and  leucite and also bo th  from the  glassy 
groundmass in rocks. L. J .  S p e n c e r .

D olerite- chalk, c o n ta c t of S c a w t H ill, Co. 
A n tr im . P ro d u c tio n  of b a s ic  a lk a li- ro c k s  b y  
th e  a s s im ila t io n  of lim e s to n e  b y  h a s a l t ic  m a g m a .
C. E . T il l e y  and  H . F . H arw ood  (Mini Mag., 1931, 
22, 439— 468).—The dolerite m agm a in truded  in to  
chalk absorbed some calcium carbonate w ith  th e  
production of pyroxenite, titanaugite-m elilite-rocks, 
nepheline-dolerite, etc. Complementary to  tho p re 
cipitation of magnesium-rich pyroxene in  the  pyroxen
ite  there was a  segregation of a  basic alkali residuum . 
Plagioclase was reabsorbed giving place to  a  tita n i
ferous lim e-augite rich in  alum ina, melilite, and 
nepkeline. Several unusual m inerals, including the  
new species larn ite  and scawtite, were formed by 
th is  in teraction of dolerite m agm a anti chalk. 
Analyses are given of the  rocks and  the  pyroxenes.

L. J .  Sp e n c e r .
E n s ta t i te  a n d  i t s  r e la t io n  to  th e  p y ro x e n e s  a n d  

a m p h ib o le s . B. G o ssn e r  and  F . M u s sg n u g  (Z. 
K rist., 1929, 70, 234—248; Chem. Zentr., 1930, ii, 
1055).—Mixed crystals of bronzite and hypersthene 
show rhombic u n it cells w ith  a 8-93 and  8-84, b 18-2 
and  18-23, and c 5-12 and  5-20 A. for bronzite and 
hypersthene, respectively. (E nsta tite  gives no ro tation  
diagram .) The cell probably contains 16 m ols.; 
space-group probably Fi°. The pyroxenes and 
amphiboles are discussed in  th e  light of X -ray  
m easurem ents. L . S. T h e o b a l d .

F o rm u la  of to u rm a lin e . F . Ma c h a t sc h k i (Z. 
K rist., 1929, 7 0 , 211—233; 1929 ,71 ,45—46 ; Chem. 
Zentr., 1930, ii, 1054).—The form ula XYgBjSigH^Ogj, 
where X  is Ca, Na, and possibly M n", and Y  is Li, Jig , 
Mn, Fe, and Al, is assigned to tourm aline. A pparently, 
alum inium  can replace some silicon by means of the  
replacem ent of Na.Si by  Ca,At or of Si,Mg by  A1,A1. 
R ota tion  photographs of black tourm aline from 
Grundesund, Norway, give a 16-02, c 7-22 A .; tho 
hexagonal un it cell contains 3 mols.

L. S . T h e o b a l d .
H e u la n d ite . P . G a d b e r t  (Bull. Soc. Framj. 

Min., 1930, 52, 162— 194; Chem. Zentr., 1931, i, 49; 
cf. A., 1930,718,1017).—Different types of heulandite, 
associated w ith different optical properties, are pro
duced by p artia l dehydration and rehydration. 
Differences in the  speed of diffusion of various liquids 
in to  heulandite have been measured.

A. A. E l d r id g e .
K le b e lsb e rg ite . V. Zs iv n y  (Math. N at. Anz. 

U ngar. Akad. Wiss., 1929, 4 6 ,1 9 —24; Chem. Zentr., 
1930, ii, 3530).—The new m ineral from Felsobanya is 
a  basic antim ony sulphate. A. A. E l d r id g e .

M in e ra ls  of th e  c lay  g ro u p . I . F . K a s t n e r  
and F. K . Ma y e r  (Chem. Erde, 1931, 6, 269—274).— 
A discussion of clays and the weathering of felspar. 
X -R ay  powder photographs of samples referred to  as 
nacrite, kaolin, and montm orillonite suggest th a t 
these are m ixtures. L. J .  S p e n c e r .

F o rm u la r is a t io n  of s ilic a te s . F . Ma c h - 
atsch k i (Chem. E rde, 1931, 6, 253— 254).— F urther 
discussion on the  form ula of tourm aline (A., 1930,315).

L. J .  Sp e n c e r .
F o rm u la r is a t io n  of s ilic a te s . W. Kunitz (Chem. 

Erde, 1931, 6, 255—256).—A reply to  the above.
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O rig in  of S e h a u m s p a t  a n d  d o lo m ite . E .
KQh l e r  (Chem. Erde, 1931, 6 , 257—268).—Analyses 
of Sehaum spat (aphrite) from the dolomitic limestones 
and m arls (Zechstein and Muschelkalk) of several 
localities in  Thuringia show th a t  the m aterial consists 
of calcium carbonate w ith only traces of magnesia and 
ferric oxide. I t  is a pseudomorph of aragonite after 
gypsum . I t  can be produced artificially by the  action 
of magnesium hydrogen carbonate solution on 
gypsum  a t  20° under carbon dioxide pressure, or w ith 
calcium hydrogen carbonate a t  a higher tem perature 
(30°). A ttem pts to  prepare dolomite by the  action 
of magnesium sulphate solution on vaterite  usually 
gave magnesite, b u t in  the  presence also of am m on
ium sulphate dolomite was formed. Dolomite-rock 
has been form ed a t certain  depths in the  ea rth ’s 
crust by the  action of solutions of magnesium salts 
on limestone, and th e  calcium set free has been p a rtly  
deposited as gypsum, which la te r became converted 
into aragonite, giving Sehaum spat.

L. J .  S p e n c e r .
A -R ay  e x a m in a tio n  of th e  m o d if ic a tio n s  of 

c a lc iu m  c a rb o n a te  in  g a s te ro p o d  sh e lls . F . K . 
Ma y e r  (Chem. Erde, 1931, 6 , 239—252).—In  the 
embryonic forms of land and fresh-water snails the  
shell in  the  first stages consists of vaterite , which 
in  la te r stages becomes converted in to  aragonite, and 
still la ter p a rtly  into calcite. L. J .  S p e n c e r .

C ry s ta ls  of c a lc ite  f ro m  th e  co a l m in e s  of 
H a s a rd  a n d  of L a  C o n co rd e  fo rm e d  b y  d e p o s itio n  
o n  th e  la te r a l  e d g e s  of sc a le n o h e d ra  d 2. C ry s ta ls  
f ro m  B in n e n , w ith  p e rfe c tly  re f le c tin g  faces, 
h a v in g  th e  n o ta tio n  d  13 /11 , a s so c ia te d  w ith  
ch a lced o n y . J .  M ixoN (Bull. Acad. roy. Belg., 
1931, [v], 16, 1353— 1363).—Crystallographic da ta  
are recorded. B oth  H asard  (yellowish) and La 
Concorde calcite are associated w ith chalcopyrite 
and ankerite. C . W . G ib b y .

M in e ra l su c c e ss io n  in  re g io n s  of p n e u m a -  
to ly tic -h y d ro th e rm a l ac tio n . W . K u n it z  (Z. 
K rist., 1931, 7 6 , 462— 163; cf. A ., 1929, 965).—The 
order of crystallisation of minerals containing volatile

acids is discussed according to  a  general scheme of 
fractional distillation. Thus in  an acid granite 
pegm atite the  silicates first separated, followed by the 
phosphates, and then by  carbonates, sulphides, and 
fluorides. C. A. S il b e r r a d .

C ry s ta l  h a b i t  of z in c  b le n d e  w ith  sp ec ia l 
re fe re n ce  to  v ic in a l fo rm s . G. K alb (Z. K rist., 
1931, 7 6 , 386— 395).—Exam ination of the  vicinal 
forms of m any samples confirms th e  reference of zinc 
blende to  the  octahedral isoharmonic type (cf. A., 
1930, 1099). I t  fu rther enables all blendes to  be 
classified minerogenetically into an  older cubo- 
octahedral type, usually black, rarely green, yellow, or 
colourless, and a younger dodecahedral type, usually 
red (ruby blende). C. A. S il b e r r a d .

G en e tic  p h y s ic o -c h e m ic a l th e o ry  of fo rm a tio n  
of h u m u s , p e a t ,  a n d  coal. J .  Zo l c in sk i  (Pflanzen- 
bau, 1930, 4, 196—228; Chem. Zentr., 1931, i, 248— 
249).— Humification is no t a bacterial process; 
hydrogen peroxide and arom atic compounds, having 
an  antiseptic action, are formed simultaneously. 
The physico-chemical process proceeds the  moro 
vigorously the  greater is the num ber of double linkings 
in  the  decomposing m aterial. All biological factors 
employing stored chemical energy tend  to  convert 
organic compounds in to  those containing double 
linkings which are suitable for humification. Organic 
compounds, particularly  arom atic, containing double 
linkings decompose even in the dark  and w ith ex
clusion of air. A. A. E l d r id g e .

S o il e ro s io n . A n o n . (Im perial B ur. Soil Sci. 
Tech. Comm., Nos. 5 and 16).—A comprehensive 
sum m ary of existing literature and bibliography.

A. G. P o lla rd .
O c c u rre n ce  a n d  d is t r ib u t io n  of s a l in i ty  in  a 

v irg in  M allee  so il. J .  E . T hom as (J. Counc. Sci. 
Ind . Res. A ustralia, 1931, 4 , 12— 19).— Considerable 
variations in  both the  vertical and horizontal dis
tribu tion  of salt in  th e  soil are recorded and correlated 
w ith relief, soil type, and type of vegetation.

A. G. P o lla rd .

O rganic Chem istry.
In i t ia l  a n d  o th e r  s ig n if ic a n t te m p e ra tu re s  in  

th e  p y ro ly s is  of p e n ta n e s  a n d  p e n te n e s . G.
Th om so n  (Abs. Theses Mass. In st. Tech., 1931, 7 , 
51—53).—The decomposition tem peratures of n- and 
iso-pentane, Aa- and  A9-pentene, and  p-methyl-A0- 
butene have been determ ined by  heating a definite 
volume of the  vapour a t  various tem peratures until a 
tem perature is a tta ined  a t  which appreciable expansion 
occurs w ithin a prescribed period (1 hr.). B y plotting 
the  ra te  of expansion a t  th is and a t  successively rising 
tem peratures against tem perature, and  extrapolation 
of the  resulting stra igh t line to  zero expansion the 
decomposition tem perature is obtained. Complic
ations arise owing to  decomposition of interm ediate 
products and, in  the  case of the  unsaturated  com
pounds, to  polym erisation. The results indicate th a t  
the  sa tu ra ted  branched-chain compounds are less

stable th an  straight-chain compounds, and th a t  the 
unsaturated  compounds decompose more rapidly than 
the sa tu ra ted  compounds. The stab ility  of the  olefines 
is the  greater the  nearer is the  double linking to  the 
middle of the  chain. A m ethyl group attached  to  an 
ethylenic carbon atom  is firmly bound, and the 
stab ility  increases w ith increase of the  sym m etry of 
the  molecule. H . F . G il l b e .

F is s io n  a n d  c o n d e n sa tio n  of h y d ro c a rb o n s . I. 
E th y le n e . E . B er l  and W . F orst (Z. angew. Chem., 
1931,44,193— 197).—E thylene was circulated through 
a porcelain tube heated a t  S00—900°, the heavy oils 
produced being precipitated  electrolytically, the light 
oils absorbed in  active carbon, and  the gaseous pro
ducts analysed when decomposition had  ceased, 
usually after several hours. U p to  43%  of liquid
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products were obtained, their am ount and the  ratio  
of light to  heavy oils being dependent on the  tem 
perature and velocity of circulation. Packing the 
tube w ith pieces of porcelain slightly increased the 
total yield, and also th e  proportion of light oil, whilst 
the presence of m etals or m etallic oxides greatly  
lowered the am ount of liquid obtained because of 
their cataly tic  action on the  decomposition of ethylene 
into its elements. The gaseous products were m ainly 
lower aliphatic hydrocarbons and  hydrogen, little 
ethylene rem aining undecomposed. The liquids con
sist of benzene, naphthalene, anthracene, and  their 
homologues, cycZopentadiene being also detected. 
The mechanism of reaction is s ta ted  to  be prim arily 
the form ation of unsatu ra ted  radicals, which cither 
polymerise or unite  w ith hydrogen. A. K e y .

E le c tro m e r id e s  of A ^-pentene. R . H . Cla r k e  
and E . G. H a l lo n q u ist  (Trans. R oy. Soc. Canada, 
1930, [iii], 24, I I I ,  115—119).—The two electromerides 
of A?-pentene have m . p. —149° (stable) and  m. p. 
— 144° (m etastable), respectively. A m agnetic or 
electrostatic field had  no effect on the  product obtained 
by addition of hydrogen bromide to  the  m etastable 
form. W . Go o d .

C a ta ly s is  of p o ly m e r is a tio n  b y  o zon ides. R . C.
H otttz  and  H . A d k in s  (J. Amer. Chem. Soc., 1931, 
53, 1058— 1063).—Ozonised m ixtures of two dii'so- 
butylenes accelerate the  polym erisation, bo th  a t  the  
ordinary tem perature and  a t  100°, and w ithout solvent 
or in toluene solution, of styrene, indene, py-dimethyl- 
Aav-butadiene, m ethyipentadiene, and  furfuryl alcohol, 
but are inactive tow ards stilbene, o-hydroxybenzyl 
alcohol, ¡B-methyl-A^-butene, and the original m ixture 
of octylenes from  which they  were prepared. W ith 
styrene (and generally) the velocity of polym erisation 
increases w ith increasing concentration of the catalyst 
up to  2% , a  period of induction of approxim ately 
200 hrs. being observed when only 0-5% of the catalyst 
is used. The cataly tic  activ ity  is inherent in  the 
original ozonides and no t in  any  decomposition p ro 
ducts, since the  ac tiv ity  diminishes rapidly  on keeping.

J .  W. B a k e r .
O leasten e , a  h y d ro c a rb o n  of th e  o live. G. 

Sani (A tti R . Accad. Lincei, 1930, [vi], 12, 238— 
2 4 2 Oleastene, (C7H 12)I , b. p. 300° (low pressure), 
d17'3 0-8896, obtained during the  separation of the 
cholesterol of the  olive, forms an  ozonide, C21H 360 9.

T. H . P o p e .
V egetab le  d y es. X X IX . S y m m e tr ic a l  lyco- 

pene fo rm u la . P e rh y d ro ly c o p e n e . P . K a r r e r ,  
A. H e l p e n s t e i n ,  B. P ie p e r ,  and  A. W e t t s t e i n  
(Helv. Chim. A cta, 1931, 14, 435—438; cf. A., 1930, 
1627).—D egradation of lycopene w ith ozone gives 1-6 
mols. of acetone in  accordance w ith the “ sym
metrical ” form ula (A., 1930, 1422), which is also 
supported by  the  close agreem ent in  physical p ro
perties between perhydrolvcopene and  the hydro
carbon C40H S2, b. p. 238—24070-3 m m ., 212—214°f
0-02 mm. (cf. A., 1929, 49), obtained from  dihydro- 
phytyl bromide by  the  W urtz synthesis.

Squalene, which also possesses a sym m etrical struc
ture (cf. this vol., 333), gives 1-8 mols. of acetone 
under the same conditions. H . A. P igg o tt .

C h a ra c te r is a t io n  of a lk y l h a lid e s  a n d  o rg a n o -  
m a g n e s iu m  h a lid e s . A. M. S ch w artz  and  J .  R . 
J o h n so n  (J. Amer. Chem. Soc., 1931, 53, 1063— 
1068).—Alcohols and  their halides are readily  iden
tified and  characterised by conversion into the corre
sponding magnesium alkyl halide and  conversion of 
these into crystalline acid anilides by  in teraction w ith 
a 10% ethereal solution of phenylcarbim ide. W ith 
certain  branched-chain alcohols isom erisation occurs 
(probably during conversion in to  th e  h a lid e ); thus 
m ethylisopropylcarbinol and pp-dimethylpropan-a-ol 
both afford pp-dim cthylbutyranilide. Magnesium 
allyl bromide affords a  liquid anilide, probably im pure 
vinylacetanilide. d-a-Bromo-octane affords only ¿Z-fi- 
m ethyloctanoanilide. J .  W . B a k e r .

R e m o v a l of h y d ro g e n  h a lid e  f ro m  o rg a n ic  
h a lid e s . C. R . N o ller  and R . D in sm o r e  (J. Amer. 
Chem. Soc., 1931, 53, 1185—1186).—The m ain re 
action between alkyl halides and te rtia ry  bases, espe
cially pyridine, o ther th an  quaternary  sa lt form ation, 
appears to  be the  rem oval of hydrogen halide from 
the  alkyl halide (cf. Semb and  M cElvain, th is vol., 
494). J .  W . B a k e r .

A ctiv ity  of th e  h a lo g e n s  in  so m e  p o ly h a lo g en o - 
a lip h a tic  d e riv a tiv e s . B. V. Tr o n o v  and  L. V. 
L a d ig u in a  (J . Russ. Phys. Chem. Soc., 1930, 62, 
2165—2171).—A ctivity  is least in  the  case of chlorine 
and greatest in iodine. Halogen atom  in a compound 
of the type X[CH2]„-X is more readily sp lit off th an  
in  H[CH2];t'X. In  compounds of the form er type, as 
the  value of n increases, the  ac tiv ity  begins to  fall 
after an  initial rise. This is a ttrib u ted  to  two 
influences in the molecule. According to  the  theory  
of a lternating  polarity , the ac tiv ity  should a lternately  
rise and fall, depending on the  num ber of atom s 
separating the  halogens. Counteracting th is is the  
effect of the  large effective positive charge of the 
halogen nucleus; under the  influence of a  strongly 
electronegative elem ent all the atom s in  the  chain 
tend  to  become more electronegative. B oth  these 
forces weaken w ith increasing distance between the 
atom s, b u t the  -weakening proceeds along different 
lines. The force of d irect action through th e  chain 
a t  first exceeds the  periodic force, b u t afterw ards 
diminishes more rapidly. E. B. U v a r o v .

P re p a ra t io n  of c h lo r in a te d  p ro d u c ts  of a c e ty l
ene. S. L a n g g u t h  (Chim. et Ind ., 1931,25,22—25). 
—L aboratory  details, w ith  diagram s of apparatus, 
are given for the  preparation  of s-tetrachloroethane 
and  s-dichloroethylene from acetylene and antim ony 
pentachloride, and for converting the tetrachloro- 
ethane in to  trichloroethylenc w ith potassium  hy d r
oxide. The preparation of a- and  P-trianilinoethylene 
from aniline and the  tetrachloride is described.

L. J .  H o o l ey .
H alo g e n o -c o m p o u n d s  of th e  b u ta n e  se r ie s .

E. Mu l l e r  and F . H u t h e r  (Ber., 1931, 64, [B ], 
589—600).—.?-Tetrachlorocthane loses chlorine when 
boiled for a considerable tim e and forms aapySb- 
hexachlorobutane, m. p. 107°, which is contained in the 
residues of the  technical distillation of crude te tra- 
chloroethane. Irrad iation  of homogeneous te tra- 
chloroethane w ith ultra-violet light causes loss ̂  of 
hydrogen chloride instead of chlorine and production
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of <xa$y§$-Jiexachloro-As-buiene, m. p. 80°. Removal 
of 2 mols. of hydrogen chloride from aaPy8S-hexa- 
chlorobutane by  means of calcium hydroxide leads 
to  the  production of tw o stereoisomeric forms of
a.$y$-tctrachloro-A.ar-lmtadiene, b. p. 188°, d 15 1-516, 
and  m . p . 50°, respectively; both compounds are 
present in  the  residues obtained technically from crude 
trichloroethylene. Addition of chlorine to  the te tra- 
chlorobutadiene, m. p. 50°, gives aafiySS-haxachloro- 
Afi-biUene, m. p. S0°, whereas th e  liquid tetrachloro- 
compound yields a liquid, aa^ySS-hexachloro-A^- 
butene, b. p. 97—98°/10 mm. Addition of bromine 
leads to  a.^yS-tetra-chloro-ixS-dibromo-A^-butene, m . p. 
105°, whereas the  liquid modification of th is compound 
cannot be distilled w ithout decomposition in  a 
vacuum . oL^y^-Tetrachloro-aS-dinitro-A^-butene, m. p. 
131°, is obtained by the action of fuming nitric acid or 
nitrogen peroxide. aPyS-Tetrachlorobutadiene can 
under certain  conditions be regenerated from  its 
additive compounds w ith chlorine and bromine.

H . W r e n .
A d d itio n  of g a se o u s  h y d ro g e n  b ro m id e  to  

ace ty len e  a n d  to  g a se o u s  v in y l b ro m id e  in  
p re se n c e  of c a ta ly s ts , a n d  to  v in y l a n d  a lly l 
b ro m id e s  in  th e  l iq u id  p h a se . J .  P . W ib a h t  [with 
P . J .  H u b e r s ,  L. S. B r o u w e r , C. T e r  B r a a k , and J .  
P . WEDDErOHL] (Rec. trav . chirn., 1931, 50, 313— 
337; cf. A., 1929,1399).—The com bination of gaseous 
hydrogen bromide and gaseous vinyl bromide has been 
carried ou t in  a special apparatus, the  relative 
proportions of the  isomeric dibrom oethanes formed 
being determ ined thcrm om etrically and refracto- 
m etrically. A lthough the  results obtained are no t 
always reproducible, the  following generalisations 
m ay bo made. Glass wool and  asbestos are catalysts 
a t  100° for the  form ation of ethylene bromide, whilst 
silica gel, bism uth and ferric bromides (without 
carriers) lead to  ethylidene bromide. Metallic bromides 
on an  asbestos support give m ixtures of these iso- 
merides, of variable composition, and the  results are 
sometimes inexplicable. The effect of raising tho 
tem perature to  200° is to  decrease the  to ta l yield, 
bu t to  increase the proportion of ethylidene bromide. 
No interconversion of the  two isomerides take  
place a t  150°, w ith or w ithout the above catalysts. 
Similar experim ents w ith acetylene and hydrogen 
bromide show th a t  the  form ation of dibrom oethanes 
takes place w ith less ease, and i t  is concluded th a t the  
prim ary form ation of vinyl bromide takes place w ith 
greater difficulty th an  its subsequent conversion into 
dibrom oethanes. The form ation of ethylene bromide 
by this process seems a practical possibility. Aqueous 
hydrogen bromide (d 1-6— 1-7) w ith vinyl bromide a t  
100° leads to  ethylidene bromide, bu t more concentrated 
solutions (d  1-82— 1-86) give m ixtures which contain
31—35%  of ethylene bromide. Acetic acid solutions 
of hydrogen bromide, w ith or w ithout the addition of 
m etallic bromides or o ther contact substances, yield 
w ith vinyl bromide a t 100° m ainly ethylidene bromide. 
Acetic acid solutions of hydrogen bromide under a 
variety  of conditions give only ap-dibromopropane 
w ith allyl bromide, whereas in  bright sunlight, liquid 
allyl bromide and anhydrous hydrogen bromide give 
m ainly trim ethylene bromide.

An explanation of the results, based on the hypo

thesis of “ directed absorption ” of K ru y t and  van 
D uin (A., 1921, ii, 392; 1928, 849; 1929, 1399), is 
offered, bu t it  is pointed ou t th a t the  results are not 
in agreem ent w ith the theory  of a lternate  polarities.

J . D . A . J o h n so n .
A d d itio n  of h y d ro g e n  b ro m id e  to  a lly l b ro m id e  

in  a  m a g n e tic  a n d  e le c tro s ta tic  fie ld . R . H, 
Cla r k e  and K . R . Gr a y  (Trans. Roy. Soc. Canada,
1930, [iii], 24, H I , 111— 114).—The composition of 
th e  product obtained on the addition of hydrogen 
bromide to  allyl bromide in glacial acetic acid is 
greatly  changed when the  reaction is carried ou t in  a 
m agnetic field. W . G ood .

C a ta ly tic  h y d ro g e n a tio n  of o rg a n ic  co m p o u n d s  
o v e r c o p p e r  c h ro m ite . H . A d k in s  and R . Co n n o r  
(J. Amer. Chem. Soc., 1931, 53, 1091— 1095).—  
Copper chromite, prepared by  therm al decomposition 
of copper am m onium  chrom ate, is a  very effective 
hydrogenation catalyst, th e  reaction being exothermic. 
I t  is preferable to  nickel, since i t  is much less readily 
deactivated, is less sensitive to  sulphur and halogen 
poisons, and is less reactive tow ards a  carbonyl group 
adjacent to  benzenoid rings, reducing i t  only to  the 
corresponding alcohol. J .  W . B a k e r .

C a ta ly tic  h y d ro g e n a tio n  of e s te r s  to  a lcoho ls. 
H . A d k in s  an d  K . F o lk ers (J. A m er. Chem . Soc.,
1931, 53, 1095—1097).—B y use of a  copper chromite 
catalyst (cf. preceding abstract) and hydrogen a t 
250°/220 atm ., ethyl laurato, m yristate, valerate, 
cinnam ato, aa-dim ethylpropionate, and succinate are 
reduced to  the corresponding alcohols in  SO—90% 
yield. E thy l y-hydroxy-pp-dim ethylbutyrate is re
duced to  the carbinol, b u t the molecule subsequently 
undergoes fission, yielding isobutyl and w-propyl 
alcohols. J .  W. B a k e r .

F o rm a tio n  of m e th y l  a lco h o l b y  th e  d ire c t 
o x id a tio n  of m e th a n e . W . A. B o n e  (N ature, 1931, 
127,481).—N ew itt and Haffner have obtained methyl 
alcohol by  the  in teraction of oxygen and methane 
a t  3G0°/100 atm . W ith a  9 :1  m ixture of m ethane and 
oxygen, the  reaction is complete in a  few m in., 17% 
of the  m ethane oxidised being recovered as methyl 
alcohol, 0-6% as formaldehyde, and  the  remainder 
as oxides of carbon and w ater vapour. No hydrogen 
and  no trace of a peroxide is formed.

L. S. T h e o b a l d .
E th y le n e  c h lo ro h y d rin . E . D . G. F e a h m  (Rec. 

trav . chim., 1931, 50, 261— 267).—The m ethods of 
preparation of ethylene chlorohydrin already described 
are critically discussed. Tho ra te  of form ation is 
increased if the  ethylene and chlorine are allowed to  
react in dilute aqueous solutions of suitable catalysts 
(copper chloride 0-1— 1-0%, ferric chloride 0-1%, 
etc.), the  sim ultaneous form ation of ethylene chloride 
being diminished considerably. The catalysts used 
facilitate the decomposition of hypochlorous acid into 
hydrochloric acid and oxygen, and i t  is therefore 
suggested th a t  th e  form ation of ethylene chloro
hydrin from ethylene and chlorine in  aqueous media 
takes place by w ay of ethylene oxide, which is sub
sequently decomposed by hydrogen chloride.

J . D . A . J o h n so n .
C o n fig u ra tio n s  of se c o n d a ry  c a rb in o ls  of th e  

iso p ro p y l a n d  iso b u ty l s e r ie s . P . A . L e v e n e  and
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R. E. Ma r k e r  (J. Biol. Chem., 1931, 90, 669—675).— 
Tho homologous d-fsobutylcarbinols form  a series in 
which the  values of the  mol. ro tations fall w ith in 
creasing mol. w t., whereas in  the  corresponding 
(f-wopropyl alcohol series (Pickard and  Kenyon, 
J.C.S., 1912, 101, 620) the  values rise; th is is due to 
the differing distances, in  th e  two series, of the 
tsopropyl group from tho asym m etric carbon atom. 
The following d a ta  are recorded, th e  values for [a]D 
being for the  homogeneous s ta te  in  the  case of the 
carbinols, and in  absolute alcohol in the case of the 
esters: d-m ethylwobutylcarbinol, b. p. 64°/60 mm., 
rif, 1-4100, [a]'" +20-85° (hydrogen ph thalate , [a]g 
+55-8°); d-ethylisobutylcarbinol, b. p. 81°/60 mm., 
h f  1-4171, [a]“ -(-21-23° (hydrogen ph thalate , [a]'§ 
+■24-8°); ¿-»i-propylisobutylcarbinol, b. p. 80°/25 mm., 
nf 1-4205, [a];) -(-12-54° (hydrogen ph thalate , [a]“
4-13-0°); l-n-butyiisobutylcarbinol, b. p. 87°/20 mm., 
ng 1-4258, [ajg — 9-4S (hydrogenphthalate,, [a]" -8 -1 ° ) ;  
d-n-isobtUylamylcarbinol, b. p. 117°/40 mm., 
m“ 1-4302, [a]]1; 4-7-22° (hydrogen phthalate,
M S 4-11:9°). A. R e n f r e w .

B u te n o ls . J .  V e r h u x st  (Bull. Soc. chim. Belg., 
1931, 40, 85-—90).—Av-Butenyl alcohol [the p repar
ation of which by Pariselle’s m ethod (A., 1909, i, 282) 
is accompanied by a  by-product C7H 120 , b. p. 149— 
150°/745 mm., d f  0-8570] or its  acetate  is no t iso- 
merised in the presence of sodium phenoxide, aniline, 
or other amines. I f  the product obtained by heating 
allylcarbinol, sa tu ra ted  w ith dry  hydrogen chloride, in  
sealed tube is distilled, allyl chloride first passes over, 
followed by  y-chlorobulyl alcohol, b. p. 67— 68°/15 mm., 
df 1-06218, nf, 1-44464, also obtained by  tho action of 
hydrogen chloride on ay-dihydroxybutane. Av-Butenyl 
alcohol, b. p. 120— 121°/755 mm., d f  0-85306, n f
1-42976, is produced (yield, 25%) by distilling the 
chlorohydrin, preferably in the  presence of quinoline. 
The 6 fractions distilled between 115° and  122° give 
the same phenyl urethane, m. p. 79-4—80°. The ques
tion of the  form ation of geometrical isomerides is 
therefore open. Av-Butenyl alcohol cannot be p re
pared by Charon’s m ethod (A., 1896, i, 407).

A. R e n f r e w .
P re p a ra t io n  of c a rb o n  m o n o x id e  d ie th y la c e ta l. 

A. E. A r b u so v  (Ber., 1931, 64, [B], 698—700).—A 
criticism.of Scheibler’s work (A., 1926,711; 1927, 338) 
on the preparation  of diethoxym ethylene (cf. Adickes, 
this vol., 196). " " H  W r e n .

D ioxan  a n d  h a lo g e n s . H . R h e in b o e d t  and 
R. B oy  (J. pr. Chem., 1931, [ii], 129, 273—277).—In  
agreement w ith W urtz (ibid., 1863, 486) the view th a t 
tlie compound, m. p. 65—66°, obtained by the action 
of bromine on dioxan is the additive compound 
(C4H g0 4),Br2, and no t the oxonium perbromide 
(C4H g0 4j,H Br3, as sta ted  by K ehrm ann and Falke 
(A., 1925, i, 351), is confirmed by analysis of the 
corresponding additive compounds w ith  iodine, m. p. 
84—-85°; iodine monochloride, m. p. 56—58°; and 
iodine monobromide, m. p. 65°. The iodine compound 
is the m ost stable of these derivatives.

J .  W . B a k e r .
S ta n n ic  h a lid e s  a n d  d io x a n . H . R h e in b o l d t  

and R. B oy  (J. pr. Chem., 1931, [ii], 129, 26S—272).— 
Dioxan reacts with stannic chloride itself or w ith its

co-ordination compounds of th e  type  SnCl4,2R 
( R = E t20 , Ph-CHO, AcPh, and CHPlnCHAc) a t  0° to  
give the  co-ordination compound SnC14- -- -----(C4H g0 ) 2, 
sim ilar compounds being obtained with stannic bromide 
and iodide. The iodine compound is very unstable.

J .  W . B a k e r .
C o n d en sa tio n s  [of p o ly h y d ric  a lco h o ls] w ith  

ace to n e  in  p re se n c e  of p h o sp h o r ic  ox id e . L. 
S m ith  and J . L in d b e r g  (Ber., 1931, 64, [B ], 505— 
516).—The polyhydric alcohol is kep t well stirred 
w itha nhydrous acetone while a m ixture of phos
phoric oxide and sand or quartz powder is gradually 
added. The tem perature is m aintained between —10° 
and  30°, the optim um  conditions being secured by 
keeping i t  as low1 as practicable. The upper acetone 
layer, containing tho product of the  reaction, is 
neutralised w ith anhydrous potassium  carbonate and 
the  acetone removed by distillation ; m esityl oxide is 
formed in  small am ount. E thylene glycol affords 
ethylene ¿sopropylidene ether, b. p. 92— 92-5°, 
d'l 0-9458, n\] 1-4009, in 50% yield and glycerol 
(3-chlorohydrin yields its  isopropylideno ether, b. p. 
161-5— 162-2° (corr.)/757 mm., d f  1-1344, nf, 1-4487, 
in  71 % yield (calculated on the chlorohydrin consumed 
in  the  reaction). W ith trim ethylene glycol th e  yield 
of ether is 35% . W ith rise of tem perature the an
other from glycerol appears to  be mixed w ith increas
ing am ount of the ay-isomeride. The acetonisation of 
arabinose (70%), rhamnose (85%), mannose (64%), 
galactose, lsevulose (83%), and dextrose is described; 
the  yields are recorded in  parentheses. Mandelic 
acid condenses very  readily w ith acetone in  presence 
of phosphoric oxide.. In  the  presence of hydrogen 
chloride, glycerol a-chlorohydrin condenses with 
acetone about th irteen  tim es as rapidly as the (5- 
chlorohydrin, w'hereas in  presence of phosphoric oxide 
the  ratio  is about 5-6. The isolation of glycerol (5- 
m onochlorohydrin from  its  m ixture w ith the  a- 
isomeride is effected by acetonisation in  presence of 
phosphoric oxide, followed by rem oval of the more 
volatile products. The residue is trea ted  w-ith 
acetone and  hydrogen chloride, giving a  residue con
tain ing 95%  of the  ¡3-isomeride, which is purified by 
ether and  finally by fractional distillation under very 
low pressure. Glycerol a-monochlorohydrin has b. p. 
119°/14 mm., d f  1-3214, nf, 1-4811, r f  1-59, 
w-hereas the fi-monochlorohydrin has b .p . 124°/14mm., 
cff 1-3219, n f  1-4831, if0 3-00. H . W r e n .

P a r t i a l  e s té r if ic a tio n  of p o ly h y d ric  a lco h o ls .
X I. M e th y l e th e r s  of g ly ce ro l. A. F a ir b o u r n e ,
G. P . G ib s o n , and D . W . St e p h e n s  (J.C.S., 1931, 
445—458).—The five m ethyl others of glycerol (cf. 
Fairbourne, A., 1929, 1038, 1422; H ibbert and 
W helen, ibid., 908) are obtained by the m éthylation 
of sodium glyceroxides w ith m ethyl sulphate in 
glycerol, both a- and  ¡3-monomcthyl ethers being 
separable from the m onom ethylation product. On 
fu rther m éthylation, the  fi-monomethyl ether yields 
only glycerol trim ethvl e ther and glycerol -dimethyl 
ether, b. p. 100°/40 mm., d f  1-028, nf, 1-4249 (p-nitro- 
benzoate, m. p. 44°). B y acétylation of the  appropriate 
ethers, $-acetoxy-a.y-dimethoxypropane, b. p. 105— 
106°/40 mm., d f  1-025, n f  1-413; y-acetoxy-^-di- 
methoxypropane, b. p. 108—109°, 40 mm., d f  1-027,
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nf! 1-414; xy-diacetoxy-$-methoxypropane, b. p. 144— 
145°/40 m m ., d f  1-100, nf, 1-424; $y-diacetoxy-a- 
yruthoxypropane, b. p. 139— 140°/40 mm., d f  1-097, 
n f  1-422, all hydrolysable to  the  paren t ethers, and 
Sy-diacetoxy-x-ethoxypropane, b. p. 117— 119°/10 mm., 
d f  1-062, n f  1-422 ; $-acetoxy-xy-diethoxypropane, b. p. 
127— 129°/60 mm., d f  0-980, n f  1-415; xy-diphenoxy-
S-acetoxypropane, m. p. 33° ; xy-di-o-tolyloxy-B-acetoxy- 
propane, b. p. 204—206°/2—3 mm., d f  1-103, n f
1-536; xy-di-m-tolyloxy-f>-acetoxypropane, b. p. 215— 
217°/2—3 mm., d f  1-103, nf, 1-536; xy-di-p-tolyloxy- 
P-acetoxypropane, m. p. 49°, are obtained. [i-Chloro- 
xy-dimethoxypropane, b. p. 155— 156°, d f  1-05, »if
1-42; glycerol xy-diisopropyl ether, b. p. 123— 124°/ 
60 mm., d f  0-914, nf, 1-418; glycidyl isopropyl ether, 
b. p. 137— 138°, d f  0-924, nf, 1-408; glycerol x-mono- 
benzyl ether, b. p. 164— 166°/2—3 mm., d f  1-130, n f
1-530, and  glycerol xy-dibenzyl ether, b. p. 198—204°/
2—3 m m ., d f  1-100, A" 1-547, are prepared from the 
appropriate chlorohydrins and sodium alkoxides. 
The m ethod of Newman, Trikojus, and H arker (A., 
1927, 40) for estérification has been modified for the  
synthesis of p -tolyl n -octoate, b. p. 163— 165°/10 mm., 
d f  0-957, n f  1-483. G. D isc o m be .

M é th y la tio n  of h e x o se m o n o p h o sp h o ric  e s te r .
E . J . Ko n g , R . R . M cL a u g h l in , and  W . T. J .  M organ  
(Biochem. J . ,  1931, 25, 310—322).—The m éthylation 
of the  aldosem onophosphate of Robison’s ferm ent
ation  hexosem onophosphate by Fischer’s • m ethod a t  
18° and  a t  60° has yielded two distinct forms of 
m ethylhexosidem onophosphate. T h a t produced by 
m éthylation a t  18° is extrem ely sensitive to  acids. 
W ith  0-LV-acid a t  36° i t  is rapidly hydrolysed, yield
ing a  reducing hexosemonophosphoric acid. The 
corresponding hexoside produced by m éthylation  a t 
60° is stable in the  presence of 0-LY-acid a t  37°. I ts  
ra te  of hydrolysis closely resembles th a t  of a-methyl- 
glucoside under the  conditions described.

S. S. Zilva .
S o y a -b e a n  le c ith in s . I I . L e c ith in s  of th e  

a -se rie s . Y . Y o k a y a m a  and  B. S u z u k i  (Proc. 
Im p. Acad. Tokyo, 1931, 7, 12—14).—B y fractional 
extraction  of the  brom inated a-lecithins of the  soya 
bean (separated as the ir double salts w ith cadmium 
chloride; th is vol., 401) w ith various solvents are 
isolated the bromides of palmito-linoleo-, oleo-linoleo-, 
dioleo-, and dilinoleo-, m. p. 113— 114°, -x-lecithin. 
The structures are proved by hydrolysis to  te tra- 
brom ostearic and  palm itic ; di- and tetra-brom o- 
stearic ; dibromostearic ; and tetrabrom ostearic acids, 
respectively. J . W . B a k e r .

I s o m e r ic  iso p re n e su lp h o n e . I I . E . E ig e n -  
b e r g e r  (J. pr. Chem., 1931, [ii], 129, 312—326).—By 
the  action of ultra-violet light (which of itself has no 
action) on a solution of the  unimolecular isoprene
sulphone A  (A., 1930, 1405) in 0-5Ar-aqueous or alco
holic potassium  hydroxide is obtained an  isomeric 
sulphone B, m. p. 77-5—78° (mixed m. p. w ith A 
depressed to  30°), unchanged by heating a t  200°, 
which forms no bromine additive compound even in 
a sealed tube a t  100°, and  is only slightly a ttacked  
by boiling Y -potassium  hydroxide. Oxidation w ith 
Y -potassium  perm anganate (1 atom  of oxygen) in 
neutral solution a t  0° gave no crystalline products,

28%  of the  sulphone being recovered unchanged. 
The action of potassium  on the sulphone A or If in 
anhydrous ether gives sim ilar results, yielding the 
potassium  sa lt of an  unstable, readily polymerised, 
di-isoprenedisulphinic acid (calcium and  zinc salts), 
m ost probably y^-dimethyl-AK-ocladiene-xO-disulphinic 
acid, since the potassium  salt reacts w ith methyl 
iodide to give the corresponding dimethylsulphone, 
b. p. 130—140°/13-—14 m m ., and  is oxidised with 
potassium  perm anganate (10 atom s of oxygen) a t  0° 
giving carbon dioxide, sulphuric, formic, and  oxalic 
acids and acetonylacetone (from the  acid from B ) 
and, in  addition, acetic and ta rtaric  acids in  th e  case 
of the  corresponding acid from A . No succinic acid 
could be detected. In  m oist ether potassium  acts on 
the sulphone A  to  give a  m ixture of potassium  salts 
in  which y-methyl-A^-butene-a-sulphinic acid, obtained 
by  reductive fission of the  di-isoprenedisulphinic acid, 
is probably present, since oxidation of the  calcium 
sa lt w ith potassium  perm anganate affords acetone. 
On the basis of these results i t  is suggested th a t  the 
A  and B  sulphones are stereoisomerides, being, respect
ively, the cis- and fraus-forms relative to  the double 
linking in the  ring. J . W . B a k e r .

S tru c tu re  of th io lm e th a n e tr is u lp h o n ic  acid.
H . J . B ac k er  (Rec. trav . chim., 1931, 50, 268—278). 
O xidation of the  potassium  salt of the  acid described 
as thiolm ethanetrisulphonic acid (A., 1930, 1556) by 
a variety  of reagents leads always to  the  potassium 
sa lt of m ethanetrisulphonic acid and  no t of the  tetra- 
sulphonic acid. In  support of the  view th a t  no thiol 
group is present, i t  is found th a t  no m ercaptides are 
formed w ith alkali, the  tripotassium  salt is neutral, 
no precipitates are given by solutions of neu tral salts 
of lead, copper, and  m ercury, the precipitate with 
silver n itra te  is w hite and unstable, and the  substance 
is odourless; however, a w hite precipitate is given 
w ith mercuric oxide. Colour reactions and the  action 
of hea t and hydrolytic reagents appear to  indicate 
th a t  th e  substance is disulphomethanemono- 
thiosulphuric acid, (SOsH)oCH-S-SOgH. Crystallo- 
graphic d a ta  are given for the potassium , ammonium 
(+ 2 H 20 ), and  thallium ( + 2H 20 ) salts, which are iso- 
m orphous; th e  sodium sa lt (-f4 H 20) is described.

J . ~D. A. J o h n so n .
M eth y lse len o l. A. B a r o n i (A tti R . Accad. 

Lincei, 1930, [vi], 12, 234—237).—Methylselenol, 
SeHMe, b. p. 12°/758 mm., is obtained by  the  action 
of m ethyl iodide on alcoholic sodium hydrogen selenide 
solution. The mercuric, lead, silver, copper, and 
bismuth derivatives were also prepared.

T. H . P o p e .
M a n u fa c tu re  of c a rb o x y lic  a c id s  f ro m  n itr i le s .

I . G. F a r b e n i n d . A.-G.—See B., 1931, 289.
Id e n tif ic a tio n  of fa t ty  ac id s . I . R . S ek a  

and R. H . Mu l l e r  (Monatsh., 1931, 57, 97— 105).— 
A slight excess of the  fa tty  acid is heated w ith  o- 
phenylenediamine a t  140— 150°, the  reaction  m ixture 
neutralised w ith 10% alcoholic potassium  hydroxide, 
the alcohol evaporated, and the residue extracted  with 
benzene. The alkylbenziminazole so produced is 
purified by  distillation and crystallisation. The 
following alkylbenziminazoles are described : 2-n-
propyl-, b. p. about 220°/15 m m ., m. p. 152— 153°



O R G A N IC  C H E M IS T R Y . 601

(prepared from w-butyric acid) ; 2-n-amyl-, b. p.
about 250°/15 mm., m. p. 155— 156°; 2-n-heplyl-, 
b. p. about 280°/15 mm., m. p. 139— 140°; 2-n- 
nonyl-, b. p. about 280°/15 mm., m. p. 114— 115°;
2-n-undecyl-, b. p. about 300°/15 m m ., m. p. 101— 
193°; 2-n-pentadecyl-, b. p. about 300°/15 mm., 
m. p. 91— 92°; 2-n-heptadecyl-, b. p. about 310°/15 
mm., m. p. 90—91° ; 2-isojiropyl-, b. p. about 180°/15 
mm., m. p. 223—225° . (from wobutyric acid), and
2-|l-metliylamyl-, b. p. about 230°/15 m m ., m. p. 158— 
159° (from p-methylvaleric acid). The penta- and 
kepta-decyl derivatives are isolated by dissolving 
the reaction m ixture in  alcohol, removing the  excess 
of palm itic or stearic acid as the barium  salt, and 
crystallising the  benziminazole from the motlier- 
liquors. The m. p. of the above benziminazoles are 
compared w ith the  m. p. of the  corresponding fa tty  
acid amides and anilides. H . B u r t o n .

Q u a lita tiv e  te s ts  fo r  a c e tic  ac id . E . T sc h irc h  
(Oesterr. Chem.-Ztg., 1931, 34, 38— 40).—The form 
ation of ethyl acetate, the  reactions w ith ferric chloride 
and w ith o-phthalaldehyde and ammonia, and  Bene
dict’s reaction are of lim ited application; th e  ferric 
chloride reaction is masked by the presence of moderate 
amounts of sulphate. The cacodyl reaction is un
satisfactory. The blue coloration produced with 
iodine and lanthanous salts (cf. A., 1930, 62) is a very 
sensitive te s t for acetic acid, bu t inorganic salts, if 
present in  quantity , should first be removed by 
extraction of the dry  m aterial w ith absolute alcohol 
(in which acetates are in general very soluble), 
oxalates and  form ates m ust be removed by  oxidation 
with bromine, and  if non-volatile organic acids are 
present in quantity , the  acetic acid should be separated 
by distillation of the acidified solution. Benzoic acid 
and the homologues of acetic acid either give a  similar 
coloration or inhibit the reaction.

H. A. P ig g o tt .
M ech an ism  of th e  a lly l t r a n s fo rm a tio n . I. 

Reply to  B u r to n . I I . T a u to m e r is m . C. P révo st  
(Bull. Soc. chim., 1931, [iv], 49, 261—268; cf. A., 
1928, 1211 ; 1929, 169, 170).—-No isomérisation of 
crotyl trichloroacetate or its isomeride could be 
detected on heating in toluene for 8 hrs. a t  100°; 
with concentrated trichloroacetic acid as solvent the 
esters are p a rtly  resinified and partia l isomérisation 
occurs, affording in  the  one case a 75 : 25 m ixture and 
in the o ther 15 : 85. In  the  presence of 10% of w ater 
tie ratios are  55 : 45 and 30 : 70, respectively, bu t 
considerably removed from the equilibrium  and 
accordingly B urton’s theory of isomérisation is con
sidered inadequate. W ith 10% of w ater in the 
trichloroacetic acid partia l hydrolysis also occurs, 
with subsequent form ation of ethers. In  the action 
of crotyl bromide on potassium  trichloroacetate iso
mérisation is much too slow to account for the 
formation of mixed esters under the conditions em 
ployed. In  support of B urton’s theory  is the iso
mérisation of the esters in  boiling acetic anhydride. 
Support for the synionic theory is adduced from the 
absence of anom aly among allyl compounds and the 
absence of isomérisation in their preparation. The 
high dielectric constan t of acetic anhydride explains 
the isomerism, mesomerides in such solvents being con

verted into desmotropes. F u rth er evidence in  support 
of the theory is supplied by the allelotrope of prim ary  
and secondary dichlorides obtained from  A^-penten- 
a-ol and Aa-penten-y-ol, the  chlorides being meso- 
meric a t  140° in absence of solvent and isomerising 
a t  175° or in presence of w ater a t  100°. Estérification 
of ethylvinylcarbinol w ith aqueous hydrochloric acid 
a t  0° yields 43—47 % of prim ary chloride. Phosphorus 
trichloride a t 45° yields 48—52%  of prim ary chloride. 
The equilibrium m ixture obtained after catalytic 
isomérisation by w ater a t  100° contains alm ost equal 
am ounts of the two chlorides, and the allelotrope a t  
175° under pressure in  absence of solvent contains
53—55% of prim ary chloride and  a t  225°, 60—62% . 
These five points lie on the same curve, the desmo- 
tropic curve being thus a continuation of themesomeric 
curve. Contrary to  the  observations w ith keto-enols, 
the  influence of the medium is thus much less im portan t 
than  th a t of tem perature, and the composition of the  
equilibrium m ixture can vary  widely w ith tem perature.

R . B r ig h t m a n .
E le c tro ly s is  of tr if lu o ro a c e tic  a c id  a n d  i t s  s a lts .

F . S w arts (Bull. Acad. roy. Belg., 1931, [v], 17,
27—28.)—Electrolysis of 4iV-solutions of trifiuoro- 
acetic acid or its sodium salt w ith current density
0-2 am p./cm .2 yields hexafluorcthane, a  colourless gas, 
b. p. —79’d;0-5°/760 mm., m. p. —106-3°. The 
vapour pressure a t  the  triple point is 234 mm.

J . R . I . H e p b u r n .
T ra n s fo rm a tio n  of o leic in to  e la id ic  a c id  b y  

s u lp h u r . I I . G. R a n k o v  (Ber., 1931, 64, [B], 
619—621 ; cf. A., 1930, 65).—Oleic acid is converted 
to  the  ex ten t of 50%  into elaidic acid, m. p. 44-4° 
(corr.), n\<? 1-4308, when heated w ith 1% of 
sulphur a t  200—220° in  an  open or closed vessel or 
in a curren t of carbon dioxide. If  3%  of sulphur is - 
employed, a crystalline compound of higher m. p. 
in which sulphur is present is also formed.

H . W r e n .
S elec tiv e  h y d ro g e n a tio n  of u n s a tu r a te d  ac id s  

a n d  th e i r  c o n s titu tio n . I I .  isoL ino le ic  a c id  of 
s i lk w o rm  p u p æ . Y. I noite and B. S u z u k i  
(Proc.Im p. Acad. Tokyo, 1931, 7 ,1 5 — 18).—Oxidation 
of the  m ethyl ester of fsolinoleic acid, isolated from the 
oil of silkworm pupæ, w ith potassium  perm anganate 
in  acetone affords oxalic, hexoic, and  azelaic acids. 
A fter partia l reduction w ith hydrogen and a palladium - 
barium  sulphate catalyst in  tetrahydronaphthalené, 
sim ilar oxidation affords nonoic and  azelaic acids. 
Hence, like linoleic acid, l'.solinoleic acid is also 
A‘s-octadecadienoic acid, the two being stereoiso- 
merides. O xidation of partly  reduced wolinoleic 
acid w ith alkaline potassium  perm anganate gives the 
dihydroxystearic acids, m. p. 130° and m. p. 100°, 
stearic acid, and elaidic acid, and the last-nam ed is 
concluded to  be the m ain constituent of the  partly  
reduced acid. Since on partia l reduction and sub
sequent oxidation linoleic acid affords the  di
hydroxystearic acid of m. p. 130° and oleic acid, this 
evidence suggests th a t  around the u  double linking 
linoleic and  isolinoleic acids are cis- and  trans-loima, 
respectively, a  view which is supported by the 
observation th a t linoleic acid is hydrogenated much 
more rapidly th an  is wolinoleic acid.

J .  W. B a k e r .
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P o ly m e r is a t io n  of 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  ac id s . VI. H y d ro g e n a tio n  of 
p o ly m e rise d  p ro d u c ts . V II. H y d ro g e n a tio n  of 
lin se e d  o il a n d  of th e  m e th y l e s te r  of l iq u id  
f a t ty  a c id s  of lin se e d  oil. K .  K in o  (Sci. Papers 
In s t. Phys. Chem. Res. Tokyo, 1931, 15, 127— 
129, 130— 136).—V I. The polymeride obtained by 
heating th e  m ethyl ester of a  higher unsatu ra ted  fa tty  
acid  a t  290—300° for 25 min. in  hydrogen and  re
m oval of the  m ethyl m onocarboxylate, does not 
depolymerise when cataly tically  hydrogenated, alone 
a t  ISO—200° for 5—7 hrs., or in glacial acetic acid a t 
90° for 2{— 3} hrs. Tho saponification value and 
mol. wt. rem ain unaltered, b u t tho iodine value falls. 
The am ount of hydrogen absorbed is greater th an  th a t 
calculated from  the decrease in  the  iodine value. 
The excess of hydrogen is probably  used in rup turing  
the  4-membered carbon ring.

V II. The acetone-soluble and  acetone-insoluble 
fractions of linseed oil, polymerised by heating for 
5 hrs. a t  290—300° in  hydrogen, were saponified, and  
th e  monocarboxylic acids were removed. The mol. 
w ts. of the  residues were n o t altered by catalytic 
hydrogenation. By hydrogenating, in  glacial acetic 
acid, the liquid fa tty  acids separated from the 
distillates, a  product is form ed the iodine value of 
which is n o t greatly  reduced, although the calculated 
am ount of hydrogen has been absorbed. F urther, 
stearic acid (m. p. 69—70°) can be crystallised from 
the  hydrogenated product of the liquid fa tty  acids 
of th e  acetone-insoluble fraction. H ydrogenation 
appears to  rup tu re  th e  interm olecular 4-membered 
carbon ring. The stearic acid obtained by Bauer 
and  Hugel (B., 1925, 250) from the  hydrogenated 
p roduct of th e  acetone-insoluble fraction of perilla oil 
was probably form ed in th is way.

Similar results are obtained by catalytically  hydro
genating the distillate and residue (after shaking w ith 
99%  m ethyl alcohol) from the vacuum  distillation of 
th e  polymerised m ethyl ester of liquid fa tty  acids of 
linseed oil. A. R e n f r e w .

S e p a ra t io n  of g ly ce rid e s . X V I—X V III. B. 
S uzuk i (Proc. Im p. Acad. Tokyo, 1931, 7, 9— 11).— 
X V I. [W ith Y . M asuda.] By fractional extraction  of 
the brom inated bone oil of the  common finbock 
(Balcenoptera plujsalus) w ith  various solvents are 
isolated the bromides of dilinoleno-, m. p. 65°, clupano- 
donolinoleno-, m. p. 132°, stearolinoleo-, stearo-oleo-, 
and  stearolinoleno-zoomarin; clupanodonoarachidono-, 
m . p. 95°, and  arachidonolinoleno-, m. p. 145°, 
-olein ; linoleno-, and olco-dizoomarin-, linoleodidlein; 
triaracfiidonin, m. p. 218°: and C2J i i20-clupanodono- 
linolenin, m. p. 123°.

X V II. [W ith S. Oe and  U. N ishim oto.] From  the 
skin are sim ilarly isolated : C18H 270 -linoleno-, m. p. 
122°, (C1SH 270 )2-, m. p. 14S°, cetoleo-linoleo-, m. p. 
172°, and tri-, m. p. 192° (decomp.), -siearidonin; 
distearidonozoomarin, m. p. 16S° (decom p.); triolein 
and  (?) dierucolinolein bromides.

X V III. [W ith R. Y o n e d a  and U. N ish im oto .] 
From  the in ternal organs are obtained the bromides of 
clupanodotw-C^Hs^O-, m. p. 105°, and C ^H ^O - ?-, 
m . p. 9S°, -linoleum ; clupanodonostearidonozoomarin, 
m. p. 193°; diarachidonogadoleiv, m. p. 220® (de
com p.); o.i\dlinoleodizoomarin. J .  W . B a k e r .

‘ ‘ R h o d a n o m e try  ’' of tu n g  oil. J .  v a n  L o o n  (Z. 
U nters. Lebensm., 1930, 60, 320—327).—W hen suffi
cient excess of reagont was used P-elaeostcaric acid gave 
a  thiocyanogen-iodine value of 91-7, which is ono third 
of tho ordinary iodine value. (A suggested formula for 
the compound form ed is given.) On storage in carbon 
dioxide for several days the  acid gavo low values 
unless a large excess of reagent was present. This is 
a ttrib u ted  to  polym erisation. a-Elseostearic acid had 
a  thiocyanogen-iodine value slightly above th a t  of 
th e  ¡3-isomeride. Tho theory  is advanced th a t  an 
unknow n acid is present in the  product. The thio
cyanogen-iodine value of the a-aoid is also lowered 
by  polym erisation and  oxidation. A9*-Octadienoie 
acid, wliich has two doublo linkings sim ilarly situated 
to  two of those in  elseostearic acid, gave the theoretical 
iodine value of 181, using W ijs’ iodine or Kauf- 
m ann’s bromine m ethod, when an  excess of 200—300% 
of halogen was p re se n t; the  thiocyanogen-iodine 
value was 107-0—108-4. I t  is concluded th a t two iso- 
merides are present which behave differently towards 
tho thiocyanogen reagent. The thiocyanogen-iodine 
value of various tung oils unaltered by storage varied 
from 90-9 to  94-8, being m uch higher th an  the  highest 
value (81) which corresponds w ith a  m ixture of 
glycerides of oleic and a(or ¡3)-elaeostearic acids with 
5%  of sa tu ra ted  acids. I t  is concluded th a t  a 
h itherto  unknown acid, y-elmostearic acid, C18H 30Os, 
is presen t which adds thiocyanogen corresponding 
with tw o double linkings. Tung oil m ust contain 
about 15-5% of th is  substance. This conclusion is 
confirmed by  th e  thiocyanogen-iodine values found 
for the  to ta l fa tty  acids. W . J .  B o y d .

I . C o n s titu tio n  of th e  h y d ro x y o le ic  a c id  from  
e rg o t  oil. II . F is s io n  p ro d u c ts  of ricinoleic 
ac id  ozon ide . II . Ma t t h e s  and O. H . K urschner 
(Arch. Pharm ., 1931, 269, 88—101, 101— 104).-I- 
The hydroxyoleic acid from ergot oil has. the  same 
chemical and physical constants as ricinoleic acid. 
I t  m ay be reduced through the  corresponding bromo- 
oleic acid to  stearic acid, is quan tita tively  oxidised 
by perm anganate to tw o isomeric trihydroxystearic 
acids, and is, accordingly, chemically homogeneous. 
W hen ozonised, i t  gives results identical, except in 
the particulars m entioned below, w ith those obtained 
by Haller and Brochet (A., 1910, i, 216) for ricinoleic 
acid. The ozonides and ozonide peroxides of the 
ergot acid and its  ethyl ester are viscous liquids, the 
crystalline products previously described being their 
hydrolysis products. The sodium hydrogen sulphite 
additive products of Tj-aldehydo-octoic acid and its 
ethyl ester are non-crystalline. The ¡3-hydroxynonoic 
acid obtained together w ith traces of a liquid acid, 
(?) CsH 16(0H )-C 02H , [a]u -7 -7 ° , from the ozonides, 
has m. p. 49-5—50-5°, b. p. 186°/17 mm., [a]i? —17-7°, 
no t +2-5° as previously given. I t  is only partly 
dehydrated  a t  230—240°/760 mm. By heating with 
hydrochloric acid and subsequently with alcoholic 
potassium  hydroxide it  gives a Aa-nonenoic acid which 
has an  abnorm ally low iodine value, b u t is identified 
by its ozonisation to  heptoic acid and carbon dioxide.

I I .  The ozonisation products of ricinoleic acid arc 
identical in all respects w ith those of the ergot acid- 
The two are therefore identical.

H . E. F . N o t t o n .
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R eactions of m a lo n ic  e s te r s  w ith  fo rm a ld e h y d e .
II. K . N. W elch  (J.C.S., 1931, 653—657 ; cf. A., 
1930, 452).—By aid of the  m ethod of in tegration  of 
fractional p arts  (Noyes, A., 1896, ii, 158) the initial 
reaction between malonic ester and form aldehyde is 
shown to bo of the second order a t  p a 4-9, w hilst the 
reaction velocity is inversely proportional to  the 
hydrogen-ion concentration. Piperidine has a p ro 
found effect on the reaction velocity a t  p a 4-9, m ethyl - 
amine has a  sim ilar bu t tem porary  effect, w hilst 
ammonia and  triethylam ine are w ithout effect. The 
results arc explained by L apw orth’s theory (A., 1930, 
571), bu t the  reaction takes a  different course in the 
presence of piperidine. G. D isc o m b e .

C ourse of a d d itio n  of s o d iu m  en o l-a lk y l- 
m alonic a n d  -a lk y lcy an o ace tic  e s te r s  to  u n 
sa tu ra te d  e s te rs . A. M ic h a e l  and J .  R oss (J. 
Amer. Chem. Soc., 1931, 53,1150— 1172).—The course 
of addition of the sodium enol of alkylmalonic esters 
to ap-unsaturated esters agrees w ith the law of 
chemical neutralisation (A., 1900, i, 321), and in 
agreement, also, in the addition of the sodium enols 
of alkylmalonic ester to  ethyl fum arate, the  alkyl 
group m igrates so th a t  the addenda are alkyl and 
•C(C02E t);C (0N a)'0E t. Thus in marked contrast to 
the form ation of ethyl pentane-pySS-tetracarboxylate 
(add, m. p. 166°) by m cthylation of ethyl butane- 
ftySS-tetracarboxylate [described by  Michael (A., 1901, 
123) as the aPyY-compound (acid, m. p. 176°)] formed 
by addition of ethyl sodiom ethylm alonate to  ethyl 
fumarate, ethyl butane-vQyy-telracarboxylale, b. p. 180°/ 
3 mm. [obtained by  m cthylation of ethyl propane- 
o$yy-tetracarboxylate (acid, m. p. 153°), and hydro
lysed to  butune-u$yy-tetracarboxylic add , m. p. 170°], 
is converted by an ethereal suspension of d ry  sodium 
uiethoxide and m ethyl iodide into ethyl fum arate 
and the enol of ethyl sodiom ethylm alonate, which is 
methylated to  ethyl dim ethylm alonate. Similarly, 
ethyl penlane-o.$yy-tetracarboxylate, b. p. 180°/3 mm. 
(acid, m. p. 177 ), obtained by  ethylation of ethyl 
prop a n e - a Pyy-te t  ra c ar b o xy 1 a te , is unchanged by tre a t
ment with cold sodium ethoxide and m ethyl iodide, 
whereas ethyl pentane-a.aQy-tetracarboxylate (loc. cit. 
described as the aPyy-compound) [acid, m. p. 179° 
(decomp.)] is readily  m ethylated  to  ethyl hexane- 
PityS-tetracarboxylate (add, m. p. 170°), the  ethyl 
group m igrating during the addition. In  the addition 
of the sodium enols of alkylcyanoacetic esters to  ethyl 
crotonate the  addenda are, similarly, alkyl and 
•C(CN):C(ONa)-OEt (cf. Thorpe, J.C.S., 1900,77, 923). 
Ihus ethyl a-cyanopropionate condenses w ith ethyl 
crotonate in alcoholic sodium ethoxide to  give ethyl 
y<yano - a p-d imethylglularate, b. p. 145—148°/3 mm.

yield) [together w ith an  ester, b. p. 182°/3 mm., 
which gives a  ketonic compound, b. p. 50— 120°/ 
JO mm. (semicarbazonc, m. p. 224°), on hydrolysis, 
‘he possible cyclic structure  of which is discussed], 
which is apparently  a stereoisomeride of the cyano- 
ester obtained by addition of ethyl sodiocyanoacetate 
to ethyl tiglate (this vol., 67), since i t  is hydrolysed 
by 20% potassium hydroxide to  y-cyano-i{i-dimethyl- 
putaric acid, b. p. 145— 148°/3 mm., hydrolysed by  
concentrated hydrochloric acid to  give only a trace of 
aP-dirnethylglutarinhde and, mainly, a liquid cyano-

acid, fu rther hydrolysed to  ¿ra?w-ap-dimethylglutaric 
acid. Complete hydrolysis of the original cyano-ester 
w ith 20% potassium  hydroxide affords a y-methyl- 
butane-fiSS-tricarboxylic acid, m. p. 142°, no t identical, 
bu t probably stereoisomeric, with the corresponding 
product in  the ethyl tiglate condensation. E thyl 
sodioethylm alonate does no t add to  ethyl crotonate, 
b u t w ith ethyl sodio-a-cyanobutyrate the  la tte r affords 
ethyl y-cyano-fi-methyl-cL-cthylrjlutarate, b. p. 153°/3 mm. 
(33% yield) (together w ith an  ester, b. p. 160— 165°/ 
3 mm.), hydrolysed by potassium hydroxide to  the  
corresponding cyano-acid, m . p. 147°, fu rther con
verted by  boiling hydrochloric acid into a m ixture of 
cis- and imns-p-methyl-cz-ethylglutarimides, m. p. 92° 
(main product) and 102°, both hydrolysed to  the 
same cis-P-methyl-a-ethylglutaric acid, m. p. 88°. 
Complete hydrolysis of the original cyano-ester with 
alkali gives $-methylpentane-a.u.y-tricarboxylic acid, 
m. p. 143°. Similar addition of ethyl sodiocyano
acetate to  ethyl a-ethylcrotonate gives a stereoiso
meride, b. p. 154°/4 mm., of ethyl y-cyano-p-methyl- 
a-ethylglutarate, hydrolysed by alcoholic potassium 
hydroxide to  a cyano-acid, m. p. 132°, which with 
concentrated hydrochloric acid gives only a trace of 
the  mixed glutarimides, the m ain product being the 
syrupy y-cyano-P-m ethyl-a-ethylbutyric acid, com
pletely hydrolysed to  iraw.s-p-methyl-a-ethylglutaric 
acid. Complete hydrolysis of the  original cyano-ester 
affords a p-mcthylpentane-aay-tricarboxylic acid, in .p . 
141°. For comparison, ethyl y-cyano-P-methylglut- 
ara te  was ethylated  to  ethyl y-cyano-(i-methyl-y-ethyl- 
glutarate, b. p. 152°/4 mm., sim ilarly hydrolysed to  
the  corresponding cyano-acid, m. p. 139°, which w ith 
concentrated hydrochloric acid gives a very small 
quan tity  of the glutarim ides and, mainly, a liquid 
cjnno-acid (? y-cyano-P-methyl-?i-hexoic acid) hydro
lysed to  iran.s-P-methyl-a-ethylglutaric acid. Com
plete hydrolysis of the p aren t cyano-ester affords a 
liquid P-methylpentane-ayy-triearboxylic acid, further 
hydrolysed to  a  m ixture of cis- and <ra«.s-P-methyl- 
a-ethylglutaric acid. These additive reactions appear 
to  take place w ith selective synthesis of one of the 
stereoisomeric forms. Addition to  the y-carbon atom  of 
Py-unsaturated esters or nitriles has not been found 
possible, addition occurring to  the  ap-form w ith m igra
tion of hj'drogen. Thus ethyl sodio-cyanoacetate or 
-a-cyanopropionate and allyl cyanide afford ethyl 
o.y-dicyano-(i-methylbulyrate, b. p. 160°/3 mm., and 
ethyl oiy-dicyano-^-methyl-n-valerate, b. p. 152°/3 mm., 
respectively. W ith ethyl y-phenyl-A0-butenoate and 
ethyl sodiocyanoacetate is obtained ethyl y-cyano- 
$-benzylglutarate, b. p. 193°/3 mm., hydrolysed to  
P-benzylpropane-ayy-tricarboxylic acid, m. p. 158° 
(possibly identical w ith the acid, m. p. 146°, obtained 
by  Vorlander and  Strunck, A., 1906, i, 362), and 
m ethylated to ethyl y-cyano-p-benzyl-y-methylglutarate, 
b. p. 194°/3 mm., from which $-benzylbutane-a.yy-tn- 
carboxylic acid, m. p. 177°, and $-benzyl-u-methyl- 
glutaric add , m. p. 139°, arc obtained. Similarly, 
condensation of ethyl sodiomethylmalonate w ith ethyl 
y-plienyl-A®-butenoate affords ethyl p-benzylbutane-ua.y- 
tricarboxylale, b. p. 197°/3 mm., hydrolysed by alkali 
to  fi-benzylbutane-cca.y-lricarboxylic acid, m. p. 197°, 
and  its stereoisomeride, m. p. 118°, converted, respect
ively, by loss of carbon dioxide, into two forms, m . p.
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139° and  m. p. 137°, of p-benzyl-a-methylglutaric 
acid, the form er being identical w ith the acid obtained 
above. For comparison a-phcnylpropaldehyde was 
condensed w ith malonic acid to give y-phenyl-A®- 
pentenoic acid, the ethyl ester, b. p. 15G°/10 mm., of 
which {obtained together w ith  ethyl y-phenyl-tf-butene- 
rxx-dicarboxylate, b. p. 175— 182°/10 mm. [acid, m. p. 
151° (decomp.)]} condenses w ith  ethyl sodiocyano- 
acetate  to  give ethyl ¡x-cyano-^-(a.'-phenylethyl)glutarale, 
b. p. 19S°/3 mm., hydrolysed to  (3-(a'-phenylethyl)- 
propane-xay-tricarboxylic acid, m. p. 162°, which 
affords fi-(o.'-phenylethyl)glutaric acid, m. p. 88°, when 
heated. The mechanism of the  retrograde Michael 
reaction is also discussed oh the basis of the au tho rs’ 
views. J .  W. B a k e r .

E th y l m e th y le n e d im a lo n a te . K . N. W el c h  
(J.C.S., 1931, 673— 674).— E thy l m ethylenedim alon
a te  is prepared by the interaction of paraform aldehyde 
and ethyl m alonate in presence of alcoholic potassium  
hydroxide a t the tem perature of the w ater-bath . A 
yield of more th an  90%  (cf. A., 1930, 452) is obtained 
by destroying the  catalyst w ith alcoholic hydrogen 
chloride before the ester is isolated.

G. D isc o m be .
ocpy-T rim ethy lg lu taric  ac id s . F . E. R a y  (J.

Amer. Chem. Soc., 1931, 53, 1174— 1175).— C rystall
ine y-methylpentane-j}(38-tricarboxylic acid, m. p. 
144— 145°, decomposes in to  a3y-trim ethylglutaric 
acid, m. p. 134° (A., 1928, 394), so th a t i t  cannot be 
identical w ith y-m ethylbutane-ppy-tricarboxylic acid, 
m. p. 145°, as suggested by  Michael and Ross (this vol., 
67). ' J .  W . B a k e r .

a P y -T rim e th y lg lu ta r ic  ac id s . A. M ic h a e l  and  
J .  R oss (J. Amer. Chem. Soc., 1931, 53, 1175— 1176). 
—A reply to  R ay  (preceding abstract).

J .  W. B a k e r .
G lu taco n ic  ac id s . X X II. O p tica lly  ac tiv e  

ay -d im e th y lg lu ta c o n ic  ac id . T. H . McCo m bs, J . 
P a c k e r , and ‘J .  F . T h o r pe  (J.C.S., 1931, 547— 
560).—The peculiarities of glutaconic acids can be 
explained as a consequence of geometrical isomerism 
and three-carbon tautom erism  (A., 1926, 820). trans- 
(normal)-ay-Dimethylglutaconic acid can be resolved 
by repeated fractional precipitation of its  strychnine 
sa lt from acetone solution, the  1 -acid having m. p. 
132-5— 133-5°, [d/]n oriB —100°, strychnine hydrogen salt, 
m. p. 208—209° (decomp, and resolidifying w ith m. p. 
260i—263°). P artia l resolution is effected by refluxing 
the r-acid w ith strychnine in a  small q u an tity  of 
acetone, w hilst strychnine or brucine in excess of 
boiling acetone displaces the  equilibrium Z-acid^=s= 
d-acid in favour of the  Z-acid. Im pure specimens of 
tho d-acid are described. G. D isc o m be .

A ctio n  of ozone on  a ld eh y d es . F . G. F isc h e r , 
H . DiT.L, and  J .  L. V olz (Annalen, 1931, 486, 80— 
94).—The ozonisation of undiluted aldehydes gives a 
m ixture of the corresponding acid and peracid w ith 
the  former in  excess, the  whole of the  oxygen of the 
ozone being used, thus 2 R -C H 0 -f0 3— >-R-CO.,H+ 
R -C 03H  and  3R-CHO-f 0 3— >3R-COaH ; the  “ alde
hyde peroxides ” of H arries and his collaborators 
appear to  be m ixtures of acid, peracid, and unchanged 
aldehyde. Tho second “ nonylaldehvde peroxide,” 
m. p. 73°, is actually  dihydroxynonyl peroxide (cf.

Rielie, “ Alkylperoxide und Ozonide,” 1931). Di- 
hydroxyhcptyl peroxide has m. p . 68—69°.

Ozonisation of an  aldehyde in  solution results in 
considerably more oxidation than  is accounted for by 
tho ozone u se d ; this is no t due to  the aotion of oxygen 
alone, and the  oxidation of aldehydes (by oxygen) is 
n o t catalysed by  the aoids or peracids. The ozone, 
therefore, m ust be regarded as the  catalyst, and i t  is 
suggested th an  an  ozonide is form ed interm ediately, 
which, in  addition to  decomposition according to  the 
above equations, can react w ith oxygen as follows : 
R -C H 0 ,0 3+ 0 2— >-R-C03H + 0 3. A similar be
haviour is shown by  olefinic substances in  solution.

H . A. P iggott.
D eco m p o sitio n  of a lip h a tic  a ld eh y d es  by the  

F r ie d e l-C ra f ts  re a c tio n . K . B o d e n d o r f  (J. pr. 
Chem., 1931, [ii], 129, 337— 339).— B y addition of 
aliphatic aldehydes (1 mol.) to  a suspension of 
alum inium  chloride (1-2 mols.) in  a  large excess of 
benzene sa tu ra ted  w ith d ry  hydrogen chloride a t 0° 
are obtained 50%  yields of the  corresponding diaryl- 
paraffins, the  by-products being alkylbenzenes and 
resinous m aterial. Thus from the  appropriate alde
hyde are obtained aa-diphenyl-ethane, -w-propane, 
and -Ji-butane, and  aa-diphenyl-¡3-methyl-w-propane.

J .  W . B ak er .
C o n d e n sa tio n  of k e to n e s  a n d  a ld eh y d es  with 

e th y l c h lo ro a c e ta te . B. N . R u t o v s k i  and N. A. 
D a j e v  (Ber., 1931, 64, [£], 693—698, and J .  Russ. 
Phys. Chem. Soc., 1931, 62, 2161—2164).—The 
reaction of e thy l chloroacetate w ith aliphatic alde- 
hvdes and  ketones m ay be represented by th e  scheme 

+ N a X H . + C H ,C l-C O ,E t
R-CO-CH3 ^R-C(ONa):CH2------------ >

R- CMe( ONa) - CHCl - CO, Et — The
preparation of the sodium derivative of acetone 
and its  conversion into ethyl dimethylglycidate, 
together w ith  the  preparation  of the  last-named 
compound from acetone, sodium, and ethyl chloro- 
acotate in the presence of ether, are described. Ethyl 
m ethylglycidate is obtained from acetaldehyde. 
W ith  arom atic ketones and aldehydes condensation 
m ay occur through the medium of metallic ketyls or 
ester enolates. The successive action of benzaldehyde 
and ethyl chloroacetate on powdered sodium sus
pended in ether gives benzyl alcohol, phenylacetalde- 
hyde, and a-chlorocinnamic acid; if the  ether is 
replaced by toluene, the  yield of a-chlorocinnamic 
acid is considerably increased. The sodium derivative 
of benzophenone and ethyl chloroacetate in ether 
afford benzhydrol and ethvl diphenylglycidate.

H . W r e n .
In te ra c tio n  of c itro n e lla lo x im e  a n d  acetic 

a n h y d rid e . J .  Z im m e r m a n n  (Rcc. trav . chirn., 
1931, 50, 283—2S6).—Citronellaloxime and acetic 
anhydride give th e  corresponding nitrile, amide, tarry 
m aterial, and a base no t identified. Hydrolysis of 
the nitrile w ith 0-5Ar-alcoholic potassium  hydroxide 
leads to  7-1% of the  amide. The determ ination of 
citronellal in crude specimens by the method of Dupont 
and Labaune (A., 1912, i, 880) is therefore impractic
able. J .  D. A. J o h n so n .

E n o lic  d e r iv a tiv e  of g -h y d ro x y p ro p a ld e h y d e ; 
p re p a ra t io n  of g ly ce ra ld eh y d e . H . O. L. F is c h e r ,
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L. Ahlstrom , and  H . R ic h t e r  (B er., 1931, 6 4 , [B ], 
611—614).— T he a c tio n  of p -to lu en esu lp h on y l ch loride  
and pyrid ine on  ay-ben zy lid en eg lycero l affords ay- 
benzylideneglyceryl (3-p-tolucnesulphonate, m . p . 125° 
(yield 86-7% ), transform ed b y  d is tilla tio n  w ith  p o w 
dered p otassiu m  h yd rox id e in to  benzylidene-Aa-

propene-ay-diol, C H ^ '^ q ^ C H P h , b. p. 72—75°/0-l
mm., dvrH 1-126, tiff 1-5408. Oxidation of th e  last- 
named compound w ith perbenzoic acid in  chloroform 
at 0° followed by hydrolysis of the  product w ith 12-5% 
acetic acid affords glyceraklehydo, m . p. 142°. Benzyl- 
idcne-Aa-propene-ay-diol is hydrogenated in  presence 
of palladised barium  sulphate to  benzvlidenepropane- 
av-diol, m. p. 49-5°, hydrolysed to  trim ethylene 
glycol. H . W e e n .

C o n d en sa tio n  b e tw een  a lip h a tic  e s te r s  an d  
ketones. S. G. P ow ell  and  K . H . S e y m o u r  (J. 
Amer. Cheni. Soo., 1931, 53, 1049— 1051).— Reaction 
through the  m ethylene group could no t be detected 
in condensation between esters and ketones of the 
type Me-CO-CH2R  under the  conditions of Claisen 
and E h rhard t (A., 1889,850) and modifications thereof. 
Thus pS-diketohexano is obtained from ethyl acetate 
and m ethyl ethyl ketone or from  ethyl propionate and 
acetone; yc-diketo-?i-octano from ethyl propionate 
and m ethyl n-propyl ketone or from ethyl bu ty ra te  
and m ethyl ethyl ketone; and  yE-diketo-p-inethyl-n- 
hexane from ethyl acetate  and m ethyl fsopropyl 
ketone or from ethyl tsobutyrate and acetone.

J . W . B a k e e .
R ela tio n  of th e  s t r u c tu r e  of k e to n e s  to  th e ir  

reac tiv ity  a n d  a ffin ity  in  a c e ta l fo rm a tio n . II .
G. J . P f e if f e r  and H. A d k in s  (J. Amer. Chem. Soc., 
1931, 53, 1043— 104S).—R e-determ ination of the 
amount of ethyl form ate present in a m ixture of this 
substance w ith alcohol, ethyl orthoform ate, a ketone, 
and its acetal by  Carswell and Adkins’ m ethod (A., 
1928, 274) shows th a t the  ratio  of carbon monoxide 
formed to the  ethyl form ate, 3H-CO„Et-j-4Na=2CO 
+M eO N a+3EtO N a, is independent of the am ounts 
of ethyl orthoform ate and ketone acetal present, bu t 
is a function of the am ount of sodium ethoxide and of 
the amount and nature of the  ketone. The presence of 
sodium ethoxide presum ably facilitates the  reactions, 
H-CO„Et+Me2CO =EtO H +CO M e-CH :CH -O H  and 
H-C02E t+ P h 2C 0 = 0 H -C P h 2-C02E t, between the 
ketone and ethyl form ate. The am ount of ethyl 
formate equivalent to  a  given volume of carbon 
i»onoxide has been determ ined. The ex ten t of acetal 
formation under the conditions previously used 
(0136% alcoholic hydrogen chloride a t  25°), w ith 
acetone, acetophenone, benzophenone, m ethyl ethyl, 
methyl ¡3-phenylethyl, m ethyl neopentyl, diisopropyl, 
methyl tert.-butyl, ethyl ter/.-butyl, fsopropyl lert.- 
otkyl, and di-iert.-butyl ketones, is found to  be 94-8, 
®h'2, 33-7, 90-1, 89-1, 84-0, 65-4, 50-1, 36-2, 25-8, and

2%, respectively. The corresponding values of the 
equilibrium coefficient kBX 102 are given. In  general, 
substitution of one of the  hydrogen atom s of.the m ethyl 
groups in acetone results in  a decrease in the am ount 
of acetal formed. J . W . B a k e r .

Preparation of telluroketones. R. E . L y o n s  
and E. D. S c u d d e r  (Ber., 1931, 64, [B], 530—532; cf.

A., 1927, 449).—Telluroketones are prepared by  the 
action of hydrogen telluride, from  alum inium  tellur- 
ide and hydrochloric acid, on a cooled m ixture of the 
requisite ketone and concentrated hydrochloric acid. 
Dimethyl telluroketone, b. p. 55—58°/10— 13 mm., (V?
0-8578, itj) 1-48825, methyl ethijl telluroketone, b. p. 
63—66°/9—10 mm., d f  0-8711,«” 1-5055, diethyl lelluro- 
lcctone, b. p. 69—7278—11 mm., d'/' 0-8821, u'fl 1-54S0, 
and  tho unstable dipropyl telluroketone are described. 
Benzil and benzophenone do no t appear to  react.

II. W r e n .
D io x im es. L X X III. G. P onzio  and G. B e r t in i  

(Gazzetta, 1931, 61, 51—59).—Chloro-derivatives of 
the typo R-CflN-OIIJ-CilN-OHj-Cl are converted in to  
the  corresponding cyano-derivatives when an  ethereal 
solution is added slowly to  ice-cold aqueous potassium  
cyanide solution. The product is isolated, a fter 
acidification, by  extraction w ith ether. Chloro- 
oximinoacetone yields cyano-oximinoacelone, m. p. 84° 
[benzoyl derivative, m. p. 138—1 39°; phenylhydrazonc, 
m. p. 177° (decomp.)]. Methylchloroglyoximo yields 
methylcyanoglyoxime, m . p. 154— 155° (-f2 H 20 ) and 
m. p. 164— 165° (anhydrous) [nickel sa lt (-¡-2H20 ) ;  
diacetyl dei’ivativc, m. p. 92—93°; dibenzoyl derivative, 
m. p. 236—237°; peroxide, an  oil], which is also 
obtained by  the action of hydroxylam ine on cyano- 
oximinoacetone. The interaction of hydroxylam ine 
and methylcyanoglyoximo yields a-amino-afty- 
trioximinobutane, m . p. 170— 172° (decomp.) (nickel 
salt), which is converted by  acetic anhydride into 
'2-cmino-3-accloxi/ninoacelylfuraza?i, m . p. 137— 13S°. 
Hydrolysis of the last-nam ed compound yields 
Z-amino-Z-acelylfurazanoxime, m . p. 199—200° (benzoyl 
derivative, m . p. 168— 169°), from which, or its acetyl 
derivative, there is obtained by  complete hydrolysis 
dminbacetyifurazan, m. p. 96—97° [benzoyl derivative, 
m. p. 136— 137°; scmicarbazone, m. p. 242—243° 
(decomp. from 210°); phenylhydrazone,. m. p. 
142— 143°]. R . K . Callo w .

O x id a tiv e  d e c o m p o s itio n  of s u g a r s .  X. 
F o rm a tio n , of m e th y lg ly o x a l f ro m  s u g a r s  a n d  
re la te d  s u b s ta n c e s  u n d e r  th e  a c tio n  of h y d ro g e n  
p e ro x id e . X I. F o rm a tio n  of p h en o ls . X II. 
F o rm a tio n  of h ig h e r  fa t ty  ac id s . K . B e r n h a u e r  
(Biochem. Z., 1931, 230, 484— 192, 493—500,
501— 504).— X . [W ith H . T s c h in k e l .] U nder th e  
action of hydrogen peroxide sugars and  related 
substances (especially y-methylglucoside) in acid 
solution and in  presence of ferrous sulphate yield 
m eth y lg ly o x a l, whereas in  absence of ferrous sulphate 
considerable am ounts of acids (chiefly formic) are 
formed.

X I. [W ith J .  N e f f .] The form ation of phenols on 
fusion of various sugars and  related substances w ith 
potassium  hydroxide is com paratively investigated. 
B y the action of potassium  form ate on phenol, 
salicylic and  wi-hydroxybenzoic acids, and on pyro- 
catechol, protocatechuic acid were obtained.

X II . [W ith J .  N e p p .] W hen lactic acid and sugars 
are autoclaved w ith potassium  hydroxide, formic, 
acetic, and propionic bu t no t higher acids are formed.

P. W. Cl u t t e r b u c k .
C ello b io san  a n d  ce llu lo se . K . H e ss  and E. 

Ga r th e  (Haturwiss., 1930, 18, 180).— The observ
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ations of Freudenberg (A., 1030, 198) are ascribed to  
unsuitable experim ental conditions. B . L e v in .

iE scu lin . I t. S e k a  and P. K a l l i r  (Ber., 1931, 
64, [B], 622—627).—iEsculin, m. p. 204°, ggjf -3 8 -5 °  
in  pyridine, is transform ed by diazom ethane in  
m ethyl alcohol into cesculin methyl ether, m. p. 225°, 
hydrolysed by 2-5% sulphuric acid to  aesculetin 
m onom ethyl ether, m. p. 185°. The last-nam ed 
compound is identified as 6-hydroxy-7-methoxy- 
coum arin by the  following m ethod. p-Aminoguaiacol 
hydrochloride is warmed w ith sulphuric acid until 
the hydrogen chloride is completely expelled, and  the 
resulting solution is diluted w ith water, diazotised, 
and boiled, thus giving 2 :5 -dihydroxyanisole, m. p. 79°, 
in 41-7% yield. T reatm ent of th is compound in 
e ther with zinc chloride, hydrogen cyanide, and 
hydrogen chloride leads to  the isolation of 2 : 5 -  
dihydroxy - 4 - methoxybenzaldehyde, m. p. 206° (de
comp.) (phenylhydrazone, m. p. 166°), transform ed 
by acetic anhydride and  sodium acetate into 6-acetoxy-
7-methoxycoumarin, hydrolysed to  6-hydroxy-I -
methoxycoumartn, m. p. 184-5°.

T reatm ent of sesculetin w ith diazom ethane followed 
by  fractional extraction of an  ethereal solution of the 
product w ith 0-lIY alkali hydroxide leads to  the 
isolation of 6 : l-diinethoxycoumarin, m. p. 144°, and
6-hydroxy-7-m ethoxycoum arin, m. p. 184— 185° 
(benzoate, in. p. 211°); the isomeric 7-hydroxy-6- 
m othoxveoum arin does no t appear to  be produced.

H . W r e n .
S tro p h a n th in . X IX . D e h y d ro g e n a tio n  of 

s tro p h a n th id in  a n d  g ito x ig e n in . W . A. J acobs 
and E. E . F leck  (Science, 1931, 73, 133— 134).— 
Prelim inary details of the fractionated  products ob
tained after dehydrogenation of strophanthidin  and 
gitoxigenin w ith selenium are recorded.

L. S. T h e o b a l d .
Iso la tio n  of p h y to s te ro lin  f ro m  w h e a t e m b ry o . 

N . N a k am u ra  and A. I c iiiba  (Sci. Papers In st. 
Phys. Chem. Res. Tokyo, 1931, 15, 137— 141).—The 
insoluble m aterial separated from the oil obtained 
by extracting air-dried w heat embryo powder w ith 
ether gives phytosterolin (Power and Salway, 
J.C.S.. 1913, 103, 399, 1022), m. p. 285—290° 
(acetate, m. p. 168° uricorr., [a]D —22-4° in  chloroform ; 
benzoate,m. p. 198°uncorr., [a]„-f 17-24° in chloroform), 
hydrolysed to  phytosterol and dextrose.

A. R e n f r e w .
B a c te r ia l  d e c o m p o s itio n  a n d  c o n s titu tio n  of 

s ta rc h . H . P r in g sh e im  (Woch. Brau., 1931, 48, 
73—78, 83—86).—A lecture.

C ellu lo se  h u ty ra te . G. v o n  F r a n k  and H. 
Co hn  (Cellulosechem., 1931, 12, 68—70).—Cellulose 
bu tvrate, giving on hydrolysis 65— 66%  of butyric 
acid, and  therefore interm ediate in composition 
between the di- and tri-esters, is obtained by first 
steeping cellulose in  SO—95%  aqueous formic acid 
for 24 hrs. a t  the  ordinary tem perature, then  esterify- 
ing with butyric anhydride, butyric acid, and  zinc 
chloride, and  finally rem oving the  formyl group by 
hydrolysis w ith  93%  butyric acid. The product 
sinters a t  172°, becomes clear a t  208°, and begins to  
decompose a t  225°. I t  is soluble in the usual solvents, 
forming highly viscous solutions. In  the form  of films

or fine threads i t  has a much lower tensile strength 
and greater plasticity  th an  cellulose acetate.

H . A. P iggott.
P re p a ra t io n  of ce llu lo se  n i t r a te  w ith  m ix tu re s  

of n i t r ic  a n d  p h o sp h o r ic  ac id s . E . B e r l  and G. 
R u e f f  (Cellulosechem., 1931, 12, 53—62).—An ex
panded description of results already published (cf. 
this vol., 203). The m axim um  conten t of nitrogen 
in the  product (14-14%, corresponding w ith  the pure 
trin itra te) is obtained w ith nitric and phosphoric 
acids in the ratio  1 : 1 ,  the value falling more rapidly 
w ith excess of nitric acid on account of hydrolysis; 
under suitable conditions a  product containing
11-3% N  can be obtained w ith an  acid m ixture con
taining only 0-8% of nitric acid and 4-85% of water.

H . A. P iggott.
C h em ica l c o m p o s itio n  of w o o d  of th e  red  

beech  (Far/us sy lvd tica ). E . S c h m id t  (Cellulose
chem., 1931, 12, 62—67).—Delignification of the 
wood of the  red beech (and other deciduous trees) by 
chlorine dioxido yields the  partly  decomposed 
“ skeletal substances ” of the  eell-w'all, from which 
m ay be isolated by trea tm en t w ith alkali of success
ively increasing concentrations an  easily soluble 
xylan, a polymeric carboxylic acid, a sparingly soluble 
xylan, and  cellulose. The stoieheiometric ratio of 
1 : 3 is found for the xylose anhydride in  the sparingly 
soluble xylan and  the  glucose anhydride in the 
cellulose. I f  deacetylation be avoided by  the use of 
m ilder conditions, a fu rther ra tio  of 1 : 1 for the 
acetyl group and  xyloso anhydride is observed. 
These proportions are constant, and unaffected by 
the age or h a b ita t of the  tree. The water-soluble 
products from this degradation contain decomposition 
products of the lignin and  the “ galactose con
stituen ts,” i.e., products th a t  m ay be regarded as 
built up from iZ-galactose and its simple transformation 
products. The view is advanced th a t the  skeletal 
substance, which forms about 78%  of the  cell-vall, 
is a  compound of ester type derived from  the four 
constituents isolated by  chlorine dioxide treatment, 
physically incorporated w ith the lignin and the 
galactose constituents, the  proportion of lignin 
increasing somewhat w ith the age of the  tree.

H . A. P iggott.
D e te rm in a tio n  of ch o lin e  a n d  acety lcho line; 

d e c o m p o s itio n  of ace ty lch o lin e . L. L ematte,
G. B o in o t , E . K a h a n e , and  (Mm e .) M. K a h a n e  (J. 
Pharm . Chim., 1931, [viii], 13, 371—385).—Methods 
for the  gravim etric determ inations of choline and 
acetylcholine w ith either phosphotungstic or silieo- 
tungstic acid are described and also a  method by 
which a  measure of the decomposition of the acetyl
choline m ay be calculated from the  weight of the 
ignited precipitate. E . H . S harplf.s .

S a lts  of g ly c in e . J .  Y. D u b sk I ' and A. R abas  
(Coll. Czech. Chem. Comm., 1931, 3, 135— 154).— 
Aqueous solutions of the zinc salt of glycine deposit 
21%  of the  zinc as hydroxide w-hen heated a t 65— 
70°, and 32%  when boiled, during 2 hrs. Further 
precipitation occurs when the filtrate is boiled 
w ith sodium carbonate solution. Precipitation of 
zinc hydroxide in the  form er cases is prevented bv 
addition of glycine. The following salts are described



O R G A N IC  C H E M IS T R Y . 607

(GH =  glycine) : G2Zn,3GH,H20 , decomp. 245° ;
ZnS04,GH,5H20 , m. p. 82°, decomp. 320° ;

HC1,G2Cu,CuC12, decomp. 190°; 
CuC12,2GH,2HC1,2H20 , m. p. 96°, decomp. 120°.

J .  D . A . J o h n s o n .
Id e n tity  of F is c h e r ’s  “  g ly cy lg ly c in eca rb o x y lic  

acid "  a n d  c a rb a m id o d ia c e tic  ac id . R . L o cq u in  
and V. Cerchez  (Bull. Soc. chim., 1931, [iv], 49, 
318—324).—The isomeric “ glycylglycinecarboxylic 
ester,” m. p. 146— 148°, obtained by Fischer (A., 
1901, i, 675; 1902, i, 350; 1903, i, 607) is ethyl 
carbamidodiacetate, yielding hydantoin-3-acetic acid 
when boiled w ith hydrochloric acid. Estérification 
of the residue from the alkaline hydrolysis of 
a-carbothoxyglycylglycine ester, m. p. 87°, yields 
ethyl hydantoin-3-acetate, and since hydrolysis of 
a-carbethoxyglycylglycine ester, m. p. 87°, w ith 
hydrochloric acid yields glycine hydrochloride or 
with alcoholic hydrochloric acid ethyl am inoacetate, 
m. p. 144°, hydrochloric acid has no isomerising 
action, b u t only decomposes a-carbethoxyglycyl
glycine ester into glycine. Accordingly, isomérisation 
of the la tte r m ust occur in its alkaline hydrolysis and 
not later. The tru e  glycylglycinecarboxylic acid has 
not been isolated. Since the  two term inai carbethoxy- 
groups in  a-carbethoxyglyeylglycine ester are not 
equivalent, tautom erism  of the type — C O N H —
—C(0H)iN— is suggested, although the  final result 
represents a more profound transform ation, probably 
in accordance -with the tendency of organic molecules 
to assume the  m ost sym m etrical form.

R. B rig h t m a n .
Iso m é risa tio n  of F is c h e r 's  “  c a rb e th o x y d i-  

glycylglycine e s t e r .” V. Cer ch ez  (Bull. Soc. chim., 
1931, [iv], 49, 324—328 ; cf. preceding abstract).—
1-Carbethoxydiglycylglycine ester, m . p. 160— 161°, 
on hydrolysis yielded a  small am ount of the  acid, 
in. p. 206° (decomp.), no t identical w ith carbam ido
diacetic acid, and the existence of diglyeylglycine- 
carboxylic acid is regarded as probable. On estérific
ation this acid yielded an ethyl ester of m. p. 149— 
150°. There appears to  be no analogy in the  iso
mérisation of diglycylglycinecarboxylic acid and of 
glycylglycinecarboxylic acid. R . B rig h t m a n .

D ecom position  of c y s tin e  a n d  cy s te in e  d u r in g  
irradiation . F . L ie b e n  and  E . M o ln a r  (Biochem.
2-, 1931, 230, 347—352).—In  diffused daylight 
cystine is decomposed in  alkaline and cysteine in acid 
medium in presence of a sensitiser such as hæmato- 
porphyrin. The decomposition proceeds readily with- 
put addition of sensitiser when the substances are 
irradiated w ith ultra-violet light. Addition to 
tryptophan of irrad iated  cystine does, bu t of cysteine 
‘lues not, decrease its Voisenet colour reaction. 
Investigation of the  action of diffused daylight on the 
reduction of methylene-blue by cysteine showed th a t 
me reduction tim es in  the  light and dark  tests in 
crease with decreasing p u, and the  difference between 
[he reduction tim es of light and dark tests also 
mcreases. P. W. C lu t te rb t jc k .

G lu tath ione. V. S p o n ta n e o u s  c leav ag e  of 
g lu tath ione in  aq u e o u s  so lu tio n . H . L. Maso n  
(J- Biol. Chem., 1931, 90, 25— 32).—W hen g lu ta
thione is kep t in an  aqueous solution a t 37—62° i t

undergoes cleavage in to  pyrrolidonecarboxylic acid 
and cysteinylglycine. W ith Sullivan’s te s t for 
cysteine, cysteinylglycine gives a  purplish-red colour 
resembling, bu t no t identical w ith, th a t  given by 
cysteine. The view p u t forward by M eldruin and 
Dixon (cf. A., 1930, 803) on the basis of a positive 
Sullivan test, th a t  glutathione is frequently con
tam inated  w ith cysteine and th a t this la tte r  com 
pound is responsible for autoxidation, is considered 
to  be erroneous, the  contam inant being probably 
cysteinylglycine. Erepsin does no t a ttack  g lu ta
thione, bu t hydrolyses the  cysteinylglycine after the 
glutam yl radical has been split off as pyrrolidone
carboxylic acid. W. O. K erm ack .

C o n s titu tio n  of so -ca lled  cy an o ace to ace tic  
e s te r  a n d  a  d isp u te d  s y n th e s is  of c i tr ic  ac id . G.
F a v r e l  and C. P révo st  (Bull. Soc. chim., 1931, [iv], 
49, 243—261).—Chlorination of ethyl acetoacetate 
always yields the a-chloro-derivative, and H aller and 
H old’s ester (A., 1882, 1280; 1889, 588; 1891, 171; 
1892, 697) consisted entirely of the a-chloro-ester. 
E th y l y-chloroacetoacetate obtained by Lespieau’s 
m ethod w ith potassium  cyanide yields 80—90% of 
e thy l succinosuccinate, m. p. 127— 128°, and no t the 
y-cyanoacetoaeetate. H aller and H eld’s B derivative, 
b. p. 142— 144°/43—45 m m ., also obtained from pure 
ethyl a-ehloroacetoacetate and  aqueous potassium  
cyanide in 32%  yield (minimum), has no enolic struc
tu re , since i t  gives no coloration w ith ferric chloride. 
W ith  alcohol and hydrochloric acid about 50%  of 
ethyl a-chloroacetoacetate is regenerated. No trace 
of ethyl acetonedicarboxylate was detected bu t 
40%  of an  acid, C ,H 70 2C1, m. p. 147— 149° (m. p. 
105—106°, hydrated), also obtained by the  action of 
potassium  cyanide on ethyl a-chloroacetoacetate in 
presence of hydrochloric acid or sulphuric acid, which 
is regarded as a.-c7iloropropan-fi-ol-<x$-dicarboxylic acid.
The structure, is accordingly assigned
to the  B com pound of H aller and Held. Hydrolysis 
of th is cyano-glycidic ester w ith 4iV-potassium hy d r
oxide and  precipitation of the  potassium  as sulphate 
yields a syrup which decomposes a t  160°, yielding 
traces of hydrogen cyanide, carbon dioxide, form 
aldehyde, acrylonitrile, and a little  water. The 
hydration  product, CN-CMe(OH)*CH(OH)-C02H , is 
obtained by addition of a  slight excess d % )  of 
sulphuric acid in  neutralising after hydrolysis with 
potassium  hydroxide as a  syrup, stable below 140°, 
slow decomp, a t  145—160°, decomp, a t  185°, hydro
lysed by potassium  hydroxide to  am m onia and  a 
dicarboxylic acid. Hydrolysis of the cyanoglycidic 
ester a t  70° w ith 0-25iV-potassium hydroxide affords a 
m ethyltartaric  acid, m. p. 100° (lead and silver salts), 
which w ith copper sulphate, ferric salts, resorcinol and 
sulphuric acid, and  p-naphthol and sulphuric acid gives 
reactions resembling those of ta rtaric  acid. The acid 
Ac-CH(OH)-CO,H, obtained by hydrolysis of ethyl
O-acetyl-a-hydroxyacetoacetate, by addition of hydro
gen cyanide and  hydrolysis yields a similar methyl- 
ta rtaric  acid. None of these compounds is capable 
of yielding citric acid, as claimed by H aller and Held. 
The m obility of the  a-halogen in  a-halogeno-ketones 
is contrary  to  the  feeble m obility which would be
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exp ected , an d  th e  m o b ility  o f th e  ha logen  is  regarded  
as affording an  in d ex  o f com p lex  reaction s appearing  
until th e  k eton ic  group, double decom p osition  and  
rep lacem en t of th e  halogen  b y  a fresh rad ica l bein g  
u su a lly  abnorm al. R . B r ig h t m a n .

S tru c tu re  of th e  g lu ta c o n ic  ac id s  a n d  e s te r s . I. 
C y an o g lu taco n ic  e s te rs . G. A. R . K o n  and  H . R . 
N a n j i  (J.C.S., 1931, 560— 575).— The a-cyanoglut- 
aconic esters form equilibrium  m ixtures of the  ap- 
and  ay-forms. E th y l a-cyano-p-m ethylglutaconate 
(Rogerson and Thorpe, ibid., 1905, 87, 1685) form s a 

otassium com pound from which by  the  action of 
enzoic acid or hydrogen chloride in  non-polar sol

vents is obtained ethyl &cy<mo}$-methyl-Ea-propene- 
ay-dicarboxylate, b. p. 178—180°/22 m m ., df"  1-0918, 
«g* 1-47409, converted by sodium ethoxide in to  the  
equilibrium  m ixture containing abou t 23% of its 
ap-isomeride, and  yielding on alkylation  w ith the  
corresponding alkyl halide ethyl x-cyano-$y-dimethyU 
ha-prope7ic-<x-{-dicarboxylate, b. p . 162°/14 mm,, d f
1-0456, to“  1-46619, and  ethyl a-cyano-y-benzyl-^- 
methyl-ix'-propcne-a.y-dicarboxylaie, b. p. 213°/15 mm., 
d'P. 1-0997, to1,?"2 1-51800, both yielding the  equi
librium  ester w ith sodium ethoxide. Ethyl a-cyano- 
fiy-dimcthyl-h.s-propene-a.y-dicarboxyleitc, b. p. 154°/ 
9 mm., d f  1-0729, w'j? 1-46916, is obtained by  decom
posing th e  potassium  derivative of e thy l a-cyano- 
py-dim ethylglutaconato w ith  benzoic acid in  ether. 
Ethyl a-cyano-a-methyl-^-propene- ay-dicarboxylate,
b.p. 160— 161°/16 m m ., d f  1-0662, rif, 1-45543, and its 
oc-ethyl analogue, b. p . 158— 160°/11 m m ., d f  1-0503, 
m,? 1-5323, aro obtained by alkylation of e thy l sodio- 
a-cyanoglutaconate w ith  m ethyl and  ethyl iodides, 
w hilst ethyl a.-cyano-o.y-dimeihyl-bP-propene-a.y-dicarb- 
oxylate, b. p. 176—177722 mm., d f  1-0729, to??
1-46818, is obtained by  sim ilar alkylation of ethyl 
oc-eyano-y-methylglutaconate, and  w ith sodium e th 
oxide yields ethyl v.-cyano-a.y-dimeihylcrotonate, b. p. 
103712 mm. A ttem pts to  apply  L instead and  M ay’s 
iodom etric m ethod (A., 1927, 1167) to  these esters 
under standard  conditions were p a rtly  successful.

G. D isc o m b e .
C o n s titu tio n  of a c id  a m id e s  a n d  th io a m id e s . 

A, H antzsch  (Ber., 1931, 64, [J3], 661—667).—Com
parison of the  ultra-violet absorption of trichloro- 
acetam ido, trichloroacetpiperidide, and  the  e ther 
CCl3-C(OMe);NH in  m ethyl alcohol, w ater, and chloro
form establishes th e  close sim ilarity  of th e  two last- 
nam ed com pounds and shows th a t  the  equilibrium  
CCl3-CO-NH2^ C C l 3-C(OH):NH is displaced extens
ively tow ards the  righ t in  chloroform and fu rther in 
w ater. The curve for benzamide in  alcohol is alm ost 
identical in  its  m ost characteristic portion w ith  th a t  
of benzimino e thy l ether and m arkedly different from 
th a t of benzdim ethylam ide; benzamide is alm ost com
pletely dissolved as the  im inohydrin Ph-C(OH)lNH. 
Comparison of th e  b. p . of th e  amides, raethylam ides, 
dim etliylam ides, and  im inoethers shows th a t tho two 
first-nam ed types exist m ainly in th e  im inohydrin 
form R-C(OH):NH and R-C(OH)lNMc. The anomalies 
in  the b. p. of the  “ amides and raethylam ides ” are 
a ttrib u ted  to  association caused by  th e  presence of 
the  hydroxyl groups and  consequent g reater difficulty 
in passing into the  unim olecular condition. The b. p.

is essentially the  tem perature  of decomposition of the 
dim olar or more highly associated im inohydrin into 
the unim olecular form.

In  all solvents the  absorption spectrum  of thioacet- 
am ide is so sim ilar to  th a t  of thioacetpiperidide and 
different from th a t  of the  th ioether, C Ii3-C(SEt)!NH, 
th a t  i t  is regarded as exclusively or alm ost exclusively 
present in chloroform or e ther as th e  tru e  thioamide 
CH3-CS-NH2 and only to  a  m inor ex ten t as th e  imino- 
th ioether in  w ater. Similar conclusions are reached 
for xantham ide and  its  derivatives. The optical 
results are confirmed cryoscopically, since xanthdi- 
ethylam ide and  the  th ioether, OEt-C(SMe)!NH, aro 
unim olecular in  benzene, whereas xantham ide becomes 
p a rtly  associated w ith increasing concentration owing 
to  th e  action of the  thiol groups developed in the 
equilibrium  OEt-CS-NH2^  OEt-C(SH):NH.

H . W e e n .
S o -ca lled  im id o -  a n d  a m id o -c h lo r id e s , th e  sa lts  

of n i t r i le s  a n d  a c id  a m id e s , a n d  th e  c h e m is try  of 
th e  tr a n s fo rm a tio n  of n i t r i le s  in to  a c id  am ides.
A. H antzsch  (Ber., 1931, 64, [B ], 667—678).— 
P reparative work combined w ith  m easurem ents of 
mol. w t. and observations of the  optical behaviour 
of nitriles and  am ides in  concentrated sulphuric acid 
leads the  au thor to  the following conclusions. The 
additivo products from  hydrogen halides and nitriles 
are identical w ith th e  products obtained from amides 
and  phosphorus pentachloride and  regarded hitherto 
as imide chlorides, R-CCKNH, and  amide chlorides, 
R-CC12-NH3. They are actually  nitrilium  salts, the 
form er being monohalides, [R-CEENHJC1, and  the 
la tte r  dihalides, [R-C=NH]C1,HC1, in  which the 
second acid molecule is no t s tructu rally  combined. 
All these compounds decompose spontaneously or 
when trea ted  w ith w ater into hydrogen halide and 
nitrile, which m ay pass secondarily in to  the amide. 
D eterm inations of mol. w t. in  absolute sulphuric acid 
show th e  nitriles to  be present as com pletely dis
sociated sulphates, [R-C=NH]SO,jH. A solid sulphate 
has been obtained from triphenylacetonitrile ; the 
datum  th a t  this nitrile is converted by  sulphuric acid 
into a dissociated cyanide, CPh3-CN', and exhibits 
“ polarity  isomerism ” is erroneous. Acid amides 
are sim ilarly dissolved by concentrated sulphuric acid 
to  dissociated sulphates which absorb ligh t more 
strongly th an  the  corresponding nitriles. The salt 
form ation weakens the  absorption of the  aliphatic 
nitriles and  amides, whereas th a t  of the  aromatic 
analogues is strengthened by th e  chromophoric 
benzene residue. The arom atic compounds axe opti
cally alm ost com pletely identical w ith the  compounds 
of the  benzimino-ethers, [A r-C(0Ét)lN H 2]-S04H, 
and  therefore contain im inohydrinium  salts, 
[Ai-C(0H)!NH2]-S04H , in  harm ony w ith  the  observ
ation  th a t  the  free prim ary  “ acid amides ” are 
preponderatingly im inohydrins, R-C(OH)!NH. Since 
the true  te rtia ry  acid amides, Aj-CO-NR2, form the 
analogously constitu ted  diallcyliminohydrinium salts, 
[Ar-C(0H)-NHo]-S0,H , isomeric ac3dammonium salts, 
[Ar-CO-NHj]-St)4H  and  [Ar-C0-NMe2H ]-S0;1H , do not 
exist. The heats of dissolution of the  nitriles and 
amides in  sulphuric acid are essentially the  heats of 
form ation of the ir salts, and since those of the  amides are 
much greater th a n  those of the corresponding nitriles
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the la tte r are m uch weaker base anhydrides th an  the 
former. The exotherm al transform ation of nitrilium  
sulphate in to  im inohydrinium  sulphate occurs slowly 
but completely a t  the  ordinary tem perature. In  
aqueous solution the  conversion of nitrile into amide 
is not a consequence of the  cataly tic  acceleration of 
the addition of w ater by th e  acid, since addition of 
acid to the n itrile is the  prim ary change; the  nitrilium  
salts pass by  addition of w ater in to  acid am ides or, 
more accurately, in to  im inohydrinium  salts, which 
are hydrolysed to  “ acid amides ”  and  acids or to  
their hydroxonium  salts : [R-CEENH1X+H-OH— >
[r .-c (O H ):n h 2]-x + » h 2o — > r -c (O H ):n h +
[H(OH2)„]*X. The processes occur in  accordance 
with the au th o r’s chemical theory  of acids, the  strength  
of which is determ ined by  their differing tendency 
towards salt form ation. The strongest acids have 
their m ost m arked action as such and  are w eakest 
as their ions in aqueous solution. Their so-called 
catalytic action depends on their sa lt form ation. 
They are weakest in  d ilute aqueous solution, since 
they are then  present exclusively as hydroxonium  
salts. The increase in  ac tiv ity  w ith rise of tem per
ature in  aqueous solution depends on increasing 
decomposition into w ater and acid.

The following com pounds are prepared, generally 
by the action of the  hydrogen halide on th e  nitrile 
dissolved in  anhydrous ether or benzene : dihydro- 
chlorides of cinnam onitrile and  p -to luon itrile ; mono
hydrobromides of trichloroacetonitrile, phenylaceto- 
nitrile, and  cinnam onitrile; diliydrobromides of bonzo- 
nitrile, p-toluonitrile, acetonitrile, and  trichloroaceto
nitrile; dihydroiodides of p-toluonitrile, phenylaceto- 
nitrile, and  acetonitrile. All are very unstable.

H . W r e n .
Preparation of bisacetam ide hydrochloride 

and its use as an acetylating agent. H. S t e p h e n  
(J.C.S.,1931,672—673).—Bisacetam ide hydrochloride 
(yield 66%) and  acetonitrile are obtained from 
thionyl chloride and  d ry  ethereal aeetam ide, On 
fusion of equim olecular proportions of bisacetam ide 
hydrochloride and  the  hydrochloride of an  arom atic 
primary amine, acetylation of th e  base occurs w ith 
formation of small quantities of an  amidine. Tho 
reaction probably involves the  interm ediate form 
ation of acetyl chloride and  diacetam ide (cf. B runner 
and others, A., 1927, 867). G. D i s c q m b e .

Structure of the carbam ide m olecule. L. 
Ebert (Ber., 1931, 64, [£ ], 679—681).—In  reply 
to Devoto (A., 1930, 1358), i t  is pointed  ou t th a t 
analysis of the  dielectric polarisation of aqueous 
solutions affords no valid  evidence of an  unusually 
strongly polar form  of the carbam ide molecule. Tho 
crystalline s truc tu re  of carbam ide can be reconciled 
only w ith the  sym m etrical diam ide form ula. In  
dioearbamide the  tw o am ido-groups are stric tly  
equivalent. H . W r e n .

Nitroso- and oxim ino-ferropentacyanides de
lved  from  nitroprusside. L. C a m b i  [with A . 
U onasso  an d T . R icci) (Gazzetta, 1931,6 1 , 3—13).— 
Inc formation of highly-coloured complex compounds, 
probably of thegeneral form ula K 4[(CN)5Fe-NO;GRR'], 
has been dem onstrated when a fu rther series of 
compounds w ith mobile hydrogen atom s able to  react

w ith nitrous acid to form nitroso- or oximino- 
derivatives aro trea ted  w ith potassium  nitroprusside 
and potassium  m ethoxide in  m ethyl alcohol (cf. A., 
1914, i, 967 ; 1927 ,346 ; 1930,905). Spontaneous 
isomérisation to  the less highly-coloured compounds, 
K j[(CN)5F e• 0• N 1CRR/], takes place, and  hydrolysis 
w ith dilute sulphuric acid then  yields the  oximino- 
compounds. In  th is way the  oximino-derivatives 
of nitroethane, ethyl cyanoacetate, phenylaceto- 
nitrilo, and p-nitrophenylacetonitrile have been 
obtained. Indole yields the  compound 
KjflCN^Fe-NOiCgHflN]. Spectrographic d a ta  for 
tho  highly-coloured compounds from acetone, acetyl- 
acetone, acetophenone, pyruvic acid, indole, and 
nitrosobenzene show a general resemblance.

R . K . Ca l lo w .
P re p a ra t io n  of tr i -n -a lh y lb is m u tb in e s . W . C. 

D a v ie s ,  I. N o r v ic k ,  and W . J . J o n e s  (Bull. Soc. 
chim., 1931, [iv], 49, 187—194).—W hen a solution of 
bism uth chloride in ether is added to  about 6 mois, 
of magnesium m-propyl bromide in an  atm osphere of 
hydrogen, the  m ixture finally decomposed w ith  
ammonium chloride, and distilled in  vacuum , tri-n- 
propylbismutliinc, b. p. S6—87°/8 m m ., d" 1-621, is 
obtained together w ith a little  hexane. Tri-n-butyl- 
bismuthine, b. p. 124°/7 m m ., d\7 1-456, and  Zri-n- 
amylbismuthine, b. p. 157— 158°/7 mm., d17 1-381, are 
sim ilarly obtained. W ith a smaller proportion of 
Grignard reagent, by-products are obtained, m agnes
ium  am yl bromide (3 mois.) w ith bism uth chloride 
(1 mol.) affording a  greenish liquid, b. p. 165— 185°/ 
6 mm., d\7 1-67. The trialkylbism uthines oxidise 
readily  in air and no methiodides could be prepared.

R . B r ig h t m a n .
A u to x id a tio n  of ci/eiohexene. H . N. S t e p h e n s  

(Ber., 1931, 64, [B], 637—638).—The au th o r’s experi
m ents (A., 1928, 401) show th a t  the  product obtained 
by  Zelinski and Borissov (A., 1930, 1422) is no t the 
simple cycZohexene peroxide, b u t probably a m ixture 
of complox products of which the m ain com ponent is 
a higher polymeride of the  peroxide. H . W r e n .

O sc illa tin g , p u c k e re d , c e n tro id  m o d e l fo r  th e  
b en zen e  r in g . M. L. H u g g in s  (J. Amer. Chem. Soc., 
1931, 53, 1182— 1183).—R ecent chemical and  X -ray  
evidence m ay be explained by the  au th o r’s electronic 
model for benzene (A., 1922, i, 928) if the  te trahed ra  
are sufficiently d istorted and  there is a  frequent or 
continuous oscillation between such a puckered form 
and its m irror image. J .  W. B a k e r .

E ffec t of s u b s t i tu e n ts  o n  c e r ta in  p h y s ica l 
p ro p e r t ie s  of b en zen e  p ic ra te . 0 .  L. B a r i l  and 
E . S. H auber (J. Amer. Chem. Soc., 1931, 53, 1087— 
1091).—The picrates of the  following arom atic hydro
carbons and  th e n  derivatives have been prepared by 
gently  m elting an  equimolecular m ixture of picric 
acid and  the compound, and cooling to  determine 
th e  f. p. (recorded after each) of the compound so 
formed : toluene, 88-2° ; ethyl-, 96-6°, and propyl-, 
103-5°, -benzene; o-, 88-5°, to-, 90—91-5°, and  p -,
90-5°, -xylene ; hemimellithene, 89-5° ; pseudocumcne,
96—97° ; mesitylene, 96-6° ; 1 : 2 : 3 :  4-tetra-, 92— 
95°; penta-, 131°, and hexa-, 170°, -methylbenzene ; 
phenol, 83-1° ; pyrocatechol, 122° ; resorcinol, 89—90° ; 
quinol, 115— 117°; pyrogallol, 128—129°; hydroxy-
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quinol, 96°; phloroglucinol, 101— 103°; o-, 88°; m-, 
61-6°, and  p-, 64—65°, -cresol; orcinol, 92°; 1 : 2 : 4 - ,  
83-8°, 1 : 3 : 2 - ,  50—53°, and 1 : 4 : 2 - ,  81—82°, 
-xylenol; 1-, 140— 141°, and 2-, 115— 116°, -m ethy l-;
1-, 97-4°, and  2-, 69—70°, -e th y l-; 1-, 140— 141°, and
2-, 89—90°, -p ropy l-; 1-, 104—105°, and 2-, 71—73°, 
-b u ty l- ; 1 : 4 - ,  139—140°, and 2 : 6 - ,  141— 142°, 
-dimethyl-; 1 :2 :6-trim ethyl-, 121— 122°, -naphthalene; 
a-,188-5°, and ¡3 -, 155-5°, -n ap h th o l; anthraceno, 138°; 
hexam ethylanthracene, 203°; plienanthrene, 132-8°; 
acenaphthene, 160-5°; stilbene, 90—91°; fluorene, 
77°; and pyrene, 220°. The colour of the picrate 
is deepened and the f. p. raised by substitu tion  of 
m ethyl groups in to  benzene, the  side-chain, or 
naphthalene, w hilst the colour is deepened b u t the  
f. p. lowered by in troduction of hydroxyl groups into 
benzene. J .  W. B a k e r .

In d u c tio n  of th e  re a c tio n  b e tw een  c h lo r in e  a n d  
b en zen e  b y  e th y len e . T. I). S tew ar t  and M. H . 
H a n so n  (J. Amer. Chem. Soc., 1931, 53, 1121—1128). 
—In  homogeneous solution in  benzene the  ra tio  of 
to ta l chlorine reacting to  ethylene reacting varies 
from  1-7 to  2-2 when the chlorine concentration varies 
between 0-3 and 0-i2M , and the  ethylene concen
tra tion  changes from  the initial value 0-04271/ to  
zero, b u t in  one experim ent in which the initial 
ethylene concentration was 0-01371/, the value was as 
high as 10. A large am ount of benzene substitu tion 
occurs even a t  high concentrations, the  ethylene 
having a  low induction efficiency. W hen ethylene is 
passed into a  benzene solution of chlorine in  the  dark, 
benzene hexachloridc (m ixture of stereoisomerides 
in which the  a-form, m . p. 157°, predom inates) is 
formed, com paratively little  substitu tion  occurring. 
U nder these conditions the mol. ra tio  of to ta l chlorine 
reacting to  to ta l ethylene reacting varies from 2 to 
11, being the greater the lower is the  partia l pressure 
of the ethylene. These results are provisionally 
explained on the basis of chain mechanisms for both 
the  ethylene-chlorine and  benzene-chlorine reactions, 
the la tte r  being induced by, and  acting as an inhibitor 
of, the  former. No evidence of a Friedel-C rafts typo 
of reaction between the (assumed) interm ediate ac tiv 
a ted  ethylene chloride and  benzene could be detected, 
nor is any  benzophenone formed when ethylene is 
introduced into a  m ixture of benzene, benzoyl chloride, 
and  chlorine. J .  W . B a k e r .

M a g n e s iu m  p h e n y l f lu o rid e . H . G ilm a n  and 
L . L. H eck  (J. Amer. Chem. Soc., 1931, 53, 377— 
378).—W hen fluorobenzene is trea ted  w ith  activated  
m agnesium -copper alloy in  ether during 18 m onths 
a t  the  ordinary tem perature, magnesium phenyl 
fluoride is  formed. H . B u r t o n .

V elocity  of n i t r a t io n  of c e r ta in  d e r iv a tiv e s  of 
th e  b en zen e  s e r ie s  b y  n i t r ic  a c id  in  n itro b e n z e n e  
so lu tio n . B. V. Tr o n o v  and G. J .  B er  (J. Russ. 
Phys. Chem. Soc., 1930, 62, 2337—2345).—The effect 
of substituents in the nucleus on the  velocity of 
n itra tion  varies a t  different stages of the  reaction.

E . B. U v a r o v .
N itra t io n  of b en zen e  b y  e th y l n i t r a te  in  th e  

p re se n c e  of c a ta ly s ts . B. V. T ro n o v  and N. C. 
S ib o a t h l l in  (J. Russ. Phys. Chem. Soc., 1930, 62,

2267—2272).—Aluminium chloride is the best catalyst 
in this reaction. An explanation of the mechanism 
of the  ca talyst is based on the form ation of a complex 
salt between the ca talyst and  ethyl n itrate.

E . B. U varo v .
N itra t io n  of m -d ich lo ro b en zen e . H . S. Jo is  

and B. L. M a n j u n a t h  (Mysore Univ. J . ,  1930, 4, 
239—240; cf. D ann, A.. 1930, 79).—N itration of 
m-dichlorobenzene by N ietzki and  Schedler’s method 
(A., 1S97, i, 464) gives m ainly 1 : 3-dichloro-4 : 6-di
nitrobenzene (I). The m ixture of dinitro-derivatives 
form ed (cf. Davies and Hickox, J.C .S., 1922, 121, 
2649) consists of I  and 1 : 3-dichloro-2 : 4-dinitro
benzene, m. p. 70—71°; separation is best effected 
by  D ann’s m ethod (loc. cit.). H . B u r to n .

R e a c tio n s  of n i tro s u lp h o n y l c h lo rid e s . II. 
S e p a ra t io n  of n itro su lp h o n y l c h lo r id e s  b y  m ean s 
of h y d ra z in e  h y d ra te . W . D a v ie s , F . R . S torrie, 
and  S. H . T u c k e r  (J.C.S., 1931, 624—629).—The 
m ethod of D ann and Davies (A., 1929, 921) has been 
extended to  the  nitrobenzenesulphonyl chlorides. A 
m ixture of o- and  p-nitrobenzenesulphonyl chlorides 
gives w ith hydrazine hydrate  a t  35° o-nitrobenzene- 
sulphinic acid and  p-nitrobenzenesvlphonhydrazide, 
m. p. 150— 152° (decomp.). The o- and  m-nitro- 
bonzcnesulphonyl chlorides a t  50° yield o-nitro- 
benzenesulphinic acid, and the  m- and p-sulphonyl 
chlorides a t  55° form p-nitrobenzenesulphinic acid. 
The m ixture of the  three isomerides is separated by 
removing the o-nitro-isomeride as sulphinic acid, and 
the resulting m ix ture separated  a t  40—45°. 2-Chloro- 
5-nitro-p-toluenesulphonyl chloride and 2-chloro-6- 
nitro-p-toluenesulphonyl chloride were separated in 
the same w ay a t  60°. 2 : i-Dinitrobenzenesulphon-
hydrazide,m .p . 110° (decomp.), is prepared a t  —10°. 
N itrobenzenesulphonhydrazides form liydrazones with 
aldehydes and  ketones. p-NitrobenzenesulpJionhydr- 
azones of acetone, m. p. 169— 171°; benzaldehyde, in. p. 
142— 144°; piperonal, m. p. 189— 190°; o-nitrobenz- 
enesulphonhydrazides of acetone, m . p. 147—148° (de
comp.) ; piperonal, m . p. 177— 179° (decomp.)- 
m-Nilrobenzenesulphonhydrazcnes of acetone, m. p- 
148— 150° (decom p.); m ethyl ethyl ketone, m. p. 124— 
125° (decom p.); benzaldehyde, m. p. 150— 151° (de
comp.) ; piperonal, m. p. 173— 175° (decomp.), arc 
described. The reactivities of the  isomeric chloro- 
nitrobenzenes tow ards sodium disulphide is shown to 
be in the  order o ,p > m  (Sprung, A., 1930, 759).

G. D iscom be.
P re p a ra t io n  of o -ch lo ro to lu en e  f ro m  toluene- 

p -su lp h o n y l ch lo rid e . L. McMa st e r  and  J . Carol 
(Ind. Eng. Chem., 1931, 23, 218—219).—o-Chloro- 
toluene is obtained in  90%  yield by chlorinating 
toluene-p-sulphonyl chloride a t  70—80° in  presence 
of antim ony trichloride as catalyst [cf. G.P. 133,000 
(A., 1903, i, 331); iron is unsatisfactory], and hydro
lysing the o-chlorotoluene-p-sulphonyl chloride formed 
lirst w ith 10% and then w ith 80%  sulphuric acid.

H. A. P iggott.
C h lo rin a tio n  of o- a n d p -n itro to lu e n e s . 3 :4 :6 -  

T ric h lo ro -2 -n itro to lu e n e  a n d  2  : 6 -d ich loro-4- 
n itro to lu e n e . L. F . L e v y  and  H . S t e p h e n  (J.C.S., 
1931, 76—79).—Chlorination of o-nitrotoluene in pre
sence of antim ony pentachloride gives 3 : 4 :  6-tn-
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chloro-2-nilrotoluene, m . p. 93—94°, identified by con
version on n itra tion  into 3 : 4 : 6-trichloro-2v; 5-di- 
nitrotoluene, in. p. 229-5° (Seelig, A., 1887, 362). I t  
is reduced by stannous chloride and hydrochloric acid 
to 3 : 4 : Q-trichloro-o-toluidine, m. p. 89° (acetyl, m . p. 
199°, and benzoyl derivative, m. p. 230°). Chlorin
ation of p-nitrotoluene beyond the monochloro-stage 
is slow and  gives 2 : Q-dichloro-i-nitrotoluene, m. p. 
63—64°, the  orientation of which depends on its 
reduction to 2 : Q-dichloro-p-toluidine, in. p. 55° (acetyl, 
m. p. 215°, and  benzoyl, m. p. 179°, derivatives), 
identified by  difference, and n itra tion  to  2 : 6-dichloro- 
3 : 4-dinitrotoluene, m. p. 130°, the reduction product 
of which has the properties of an  o-diamino.

H . A. P ig g o t t .
F lu o r in a tio n  of o rg a n ic  c o m p o u n d s . I. 

A ction of le a d  te tr a f lu o r id e  on  o rg a n ic  c o m 
pounds. 0 . D im r o t h  and W. B o c k e m ü l l e r  (Ber., 
1931, 64, [B], 516—522).—aa-Diphenylethylene reacts 
with lead te tra-aceta te  and anhydrous hydrogen 
fluoride (4 mois.) in  chloroform a t  0° w ith production 
of a^-difluoro-uu-diphemylethane, m. p. 66°, b. p. 135— 
145°/14 mm. (slight decomp.). Reaction does not 
proceed sm oothly, a  portion of th e  m aterial being 
unchanged and a  portion resinified. Excess of hydro
gen fluoride increases the résinification, which appears 
characteristic of fluorination. T reatm ent of aa-di- 
phenylethylene w ith 40%  aqueous hydrofluoric acid 
and lead te tra -ace ta te  gives deoxybenzoin. W ith 
alcoholic potassium  hydroxide aP-difluoro-aa-diphenyl- 
ethane yields $-ftuoro-a.«.-diphenylethylene, m. p. 93-5°. 
Addition of fluorine does no t occur w ith stilbene, 
cinnamic acid, ethyl cinnam ate, and  p-benzoquinone. 
Anisole and quinol dim ethyl ether absorb two atoms 
of fluorine from  lead tetrafluoride, bu t do no t undergo 
substitution ; a  portion of the  m aterial rem ains un 
changed, w hilst the rem ainder is converted into a 
resin free from  fluorine. Acetanilide is transform ed 
into p-fluoroacetanilide in 10% yield. Fluoro-deriv- 
atives of anthracene, phenanthrene, or naphthalene 
could no t be ob tained; the last-nam ed substance 
appears to  be polymerised and oxidised.

H. W r e n .
F lu o rin a tio n  of o rg a n ic  c o m p o u n d s . I I . 

Action of a ry l  io d o d iflu o rid e s  on  o rg a n ic  c o m 
pounds. W . B o c k e m ü l l e r  (Ber., 1931, 64, [B], 
522—530 ; cf. preceding abstrac t).—aa-D iphenylethyl
ene does no t reac t w ith aryl iododifluorides in  chloro
form or nitrobenzene a t  the  ordinary tem perature. 
In the presence of a  little  anhydrous hydrogen fluoride 
or silicon tetrafluoride form ation of aP-difluoro-aa-di- 
phenylethane occurs in  60% yield, accompanied by
reduction of oily m aterial which evolves hydrogen
uoride when distilled and of non-distillable, dark 

resin. The fluorine appears to  abstrac t a portion of 
the hydrogen from the  hydrocarbon, and the resulting 
unsaturated residues undergo condensation or fluorin
ation. In  the presence of a trace of m oisture, deoxy
benzoin is produced by the  “ hydrogen fluoride pro
cess.” The optim al conditions for the  reaction are 
thorough cooling, exclusion of m oisture, and  a  no t 
excessive am ount of hydrogen fluoride or silicon te tra 
fluoride. aa-Diphenyl-A“-propene is sm oothly trans- 
ronaedintb a $-difluoro- a a-diphenylpropa ne, b. p. 115— 
12072 mm. Stilbene, a-m ethylstilbene, anthracene,

and  phenanthrene give resins or oils containing 
fluorine from which individual substances cannot be 
isolated. Phenanthrene and phenyl iododifluoride, in 
absence of hydrogen fluoride or silicon tetrafluoride, 
give a very unstable molecular compound. D iethyl- 
anilino is transform ed into p -fluor odiethylaniline, b. p. 
214°/atm ospheric pressure, and  tetraethvlbenzidine, 
m. p. 89-5—90°.

Iodosobenzene is converted by a solution of potass
ium hydrogen fluoride in 40% hydrofluoric acid into 
phenyl iododifluoride. The following iododifluorides 
are propared analogously : p-to ly l, m. p. 107— 109° 
(decomp.) ; m -nitrophenyl, m. p. 115° (slight decomp, 
a fter softening a t  113°; p-nitrophenyl, in. p. 173-5° 
(decomp.) ; p -chlorophenyl, m. p. 99°. H . W r e n .

Iso la tio n  of a n  in te rm e d ia te  fo rm  d u r in g  a n  
ace ty len e  is o m é r is a tio n . M. B o u r g u e l  (Compt. 
rend., 1931, 192, 686—688).—The conversion of 
a-phenyl-Aa-propinene (I) in to  a-phenyl-A^-propinene 
(II) by potassium  hydroxide and the reverse reaction 
under the  influence of sodamide lead to  th e  in te r
m ediate form ation of the  sodium derivative of a 
hydrocarbon, b. p. 72°/17 mm., dx 0-939, nf, 1-5642, 
inactive to  cuprous chloride, and  no t hydra ted  by 
sulphuric acid and mercuric salts, converted by sod
amide into I  and  by potassium  hydroxide above 40° 
in to  II . On atm ospheric oxidation i t  yields a -phenyl- 
propane-a.^-dione, adds two atom s of iodine, reduces 
mercuric acetate  to  m ercury, polymerises to  a  resin 
a t  60°, and is hydrogenated to  a-phenylpropane.

G. D isc o m be .
A c e n a p h th e n esu lp h o n ic  ac id s . I. D e riv a tiv e s  

of a c e n a p h th en e -3 -su lp h o n ic  ac id . K . D z ie w o ń 
s k i , B. Gr ü n b e r g , and  (Ml l e ) J .  S c h o en ó w n a  (Bull. 
Acad. Polonaise, 1930, A , 518—528).—Acenaphthcne 
is converted by  chlorosulphonic acid a t  125—130° 
in to  its  3-sulphonic acid (A., 1924, i, 1178) and 3 : 3'- 
diacenaphthylsulphone, m. p. 230—232°, converted 
by oxidation with potassium  dichrom ate and  acetic

COacid into the  compound (O < ç q 7 > C 10H 5-)2SO2,
m. p. above 420°. Sodium acenaphthene-3-sulphon- 
a te  [aniline salt, m. p. 284—286° (decomp.)] reacts 
w ith phosphorus pentachloride to  give the  correspond
ing sulphonyl chloride, m. p. 113— 114°, reduced by 
zinc dust in m oist e ther to  acenaphthene-3-sulphinic 
acid, m . p. 148—149°, and  by  zinc dust and  dilute 
sulphuric acid to  3-thiolacenaphthene, m. p. 68° (picrate, 
m. p. 117°; coloured lead and mercury salts). This 
is oxidised by  air in alcoholic amm onia to  diace- 
naphthyl 3 : 3 '-disulphide, m. p. 141— 142°, and reacts 
w ith sodium chloroacetate in  alkaline solution to  give 
acenaphłhyl-3-thiolacetic acid, m. p. 142° (sodium salt). 
R eduction of either the  “ a ” (amide, m. p. 237—238°, 
no t 137° as given in error) or “ (3 ” 5-bromoaee- 
naphthenesulphonie acids (A., 1930, 600) with zinc 
d ust and  35%  sodium hydroxide or w ith sodium 
am algam  in alcoholic solution affords the same ace- 
naphthene-3-sulphonic acid, so th a t the  a and  (3 acids 
are 5-bromoacenaphthene-3- and -8-sulphonic acids. 
The a-sulphonyl chloride is reduced by zinc dust and 
d ilute sulphuric acid to  5-bromo-3(or 8)-thiolacenaphth- 
ene, m. p. 59—60° (lead and mercury salts), converted 
as above into 5 : 5 '-dibromodiacenaphthyl 3 : 3 '(or 8:8 ')-
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disulphide, m. p. 147—148°, and  5-bromoacenaphthyl- 
3(or 8 )-tkiolacetic acid, m. p. 154— 156°.

J .  W . B a k e r .
A n th ra c e n e  d e r iv a tiv e s . IV. E . d e  B . B a r n e t t  

and F . C. Ma r r iso n  (Ber., 1931, 64, [2?], 535—541; 
cf. th is vol., 341).—Phthalic anhydride is condensed 
w ith o-xylene to  o-3 : 4-dimethylbenzoylbenzoic acid, 
which is reduced by am m onia and ac tivated  zinc 
dust to  o-3 : 4-dimethylbenzylbenzoic acid, m. p. 136°. 
T reatm en t of the benzoylbenzoic acid w ith  concen
tra te d  sulphuric acid yields a  m ixture of 2 : 3-di- 
m ethylanthraquinone, m. p. 210°, and  1 : 2-dimethyl- 
anthraquinone, m . p. 156° (not completely free from 
the  2 : 3-isomeride). 2 : 3-Dimethylanthrone, m. p. 
158°, is obtained from the  anthraquinone and  tin  
and hydrochloric acid in presence of glacial acetic 
acid or from the  benzylbenzoic acid and  80%  sul
phuric acid a t  100°. 2 : Z-Dimethylanlhranyl acetate 
has m . p. 171°. W ith  magnesium m ethyl iodide, 
2 : 3-dim ethylanthrone affords 2 : 3 :  9-trimethylanthrac- 
ene, m. p. 125°, in  poor yield. 9-Benzyl-2 : 3-dimethyl- 
anthracene, m. p. 149°, iB transform ed by  bromine in 
carbon disulphide in to  \9-bromo-9-benzyl-2:3 -dimethyl- 
anthracene, m. p. 15S°, which is unchanged by' p iper
idine in  boiling chloroform. The following derivatives 
of 2 : 3-dim ethylanthrone are described : 10-bromo-, 
m. p. 125—128° (decomp. ) ; 10-piperidino-, m . p. 174° 
after softening, which gives a dark  orange colour w ith 
a lkali; 10-anilino-, m. p. abou t 186° (decomp.) 
according to  the ra te  of h ea tin g ; IQ-p-dimethylamino- 
phenyl-, m. p. 235° (decom p.); 10-methoxy-, m. p. 102° 
(lO-methoxy-2 : Z-dimethylanthranyl acetate, m. p. 109°); 
10-phenyl-, m . p. 207° after becoming red (10-phenyl- 
2 : 3-dimethylantkranyl acetate, m. p. 168°). 9-Meth- 
oxy-19-phenyl-2 : Z-dimethylanthracene, m . p. 151°, is 
obtained from  10-phenyl-2:3 -dim ethylanthrone, 
potassium  hydroxide, and m ethyl p-toluenesulphonate 
in  boiling alcohol. 10-Phenyl-2 :3  : 9-trimethylanthrac- 
ene, m . p . 119°, and \0-phenyl-9-banzyl-2 : 3-dimetkyl- 
anthracene, m. p. 163°, are described. R eduction of 
2 : 3-dim ethylanthrone w ith zinc dust an d  am m onia 
yields 2 : 3-dim ethvlanthracene, m . p. 252°, converted 
by bromine in  carbon disulphide in to  9 : 10-dibromo- 
2 : 9-dimcihylanthraccnc, m. p. 207°. H . W r e n .

P o ly cy c lic  a ro m a tic  h y d ro c a rb o n s . I I .  N o n 
e x is te n c e  of 1 : 2 : 7 : 8 -d ib e n z a n tlirac e n e . I I I .  
D e riv a tiv e s  of 1 : 2 : 5  : 6 -d ib e n z a n th rac e n e . IV . 
C o n d en sed  d e r iv a tiv e s  of 1 : 2 -b e n z a n th rac e n e .
J .  W. Cook  (J.C.S., 1931, 487—489, 4 8 9 ^ 9 9 ,  499— 
507).—II , I I I .  The 1 : 2 : 7 :  S-dibenzanthracene of 
Clar (A., 1929, 435) and  of Fieser and  D ietz (ibid., 
1055) obtained by the pyrolysis of 2 -m e tk y l- l: l '-d i- 
naph thy l ketone is identical w ith 1 : 2 : 5 : 6-di- 
benzanthraceno (I). Carcinogenetie substances de
rived from  1 : 2 :5  : 6-dibenzanthracene are described. 
D inaphthyl ketones are obtained by  the F riedel- 
Crafts reaction, and  subm itted to  pyrolysis a t  
440— 450°. 2 : 4 '-Dimethyl-! : V-dinaphthyl ketone, 
m. p . 120—121°, yields I  on pyrolysis ; 2 : G-dimethyl- 
1 : 1'-dinaphthyl ketone, m . p . 162—163°, and  2 : 6 : 4 ' -  
triincthyl-l : V-dinaphthyl ketone yield 3'-m ethyl- 
dibenzanthracene, w hilst 2 :7 -dimethyl-1:2 '-  and 2 :7- 
dimethyl-1: V-dinaphthyl ketones, m . p . 113-5— 114-5° 
and 161— 162°, respectively, and  4 : 7  : 2'-trimethyl-

1 : l ’-dinaphthyl ketone (an oil) yield 2'-methyl- 
1 : 2 : 5 :  6-dibenzanthracene, m. p. 256—257-5°, the 
trim ethyl ketones by  dem ethylation a t  the position 
a to  a  closed ring (A., 1930, 903). 1 : 2 : 5 :  6-Di- 
bonzanthraquinone (Clar, loc. cit.) is converted by 
Grignard reagents in to  9 : 10-dihydroxy-9 : 10-dt- 
alkyl-9 : 10-dihydro-l : 2 : 5 : 6-dibenzanthracenes (di
methyl compound, m. p. 245—250°; di-n-bulyl, m. p. 
214—215°; dibenzyl, m. p. -249—251°), reduced, 
according to  conditions, to  9 : 10-dialkyl-l : 2 : 5 : 6- 
dibenzanthracenes [dimethyl, m. p. 205-5—206-5°; 
di-n-butyl, m. p. 143-5— 144-5°; dibenzyl compound, 
m. p. 195—201° (decomp.)] or to  9 :  10-dialkyl- 
9 : 10-dihydrodibenzanthracene (cis-dimethyl com
pound, in. p. 207—209°, tran s -dimethyl, m. p. 277— 
278°). B y reduction of I  w ith sodium in  amyl 
alcohol an  octa/;?/dro-derivative, m. p. 1S8—190°, is 
obtained. 4-Benzoyl-l : 6-dimethylnaphthalene, m. p. 
77—78°, is described.

The high-boiling constituents of coal ta r  contain 
chrysene, a  substance m. p. 153—156°, w ith fluor
escence similar to  th a t  of the product from  totrahydro- 
naphthalene and  alum inium  chloride, and a mixture 
of substances oxidisable to  quinones.

IV. U nsubstitu ted  carcinogenetie hydrocarbons are 
described (cf. above). B y  pyrolysis of 4 : 4'-di- 
a-naphthoyl-3 : 3 '-dimethyldiphenyl, m. p. 159-5— 
160-5°, 1 : 2 : 1 ' :  2'-dibenz-6 : 6 '(or 7 : T)-dianthryl, 
m. p. above 310° (decomp.), is formed, whilst 
5-(2 '-methyl-V-naphthoyl)hydrindene (an oil) yields 
5 : 6(or 6 : 7)-cyclopenteno-l : 2-benzanthracene, m. p. 
199—200°, 3-(2' - methyl - 1' - naphthoyl)acenaphthene, 
m. p. 184— 185°, forms phenanthra-accnaphthene, m .p . 
231—232°, 2-(2'-methyl-1'-naphthoiyl)jluarene, m . p. 
169—170°, yields 2 : Z-phenanthra-Z' : 2 '(or 1' : 2')- 
fluorene, m . p. 302—304°, 3-(2'-methyl-1'-naphthoyl)- 
phenanthrene, m. p. 341—343°,forms 2 ':  3 '-phenanthra-
2 : Z-phenanthrene, m. p. 341—343°, w ith  an  isomeric 
hydrocarbon, m . p. 245—248°; and l-(2'-methyl-1'- 
naphthoyl)anthracene (an oil), forms 2 ':  3 '-phenanthra- 
1 : 2-anthracene, m. p. 281—282° (decomp.). 1-Benz
oyl -5-(1 '-naphthoyl)-2 : 6-dimethylnaphthalene, m. p. 
206—208°, and l-banzoyl-5-(2’-naphthoyl)-2 : 6-di
methylnaphthalene, m . p. 222—223°, bo th  yield 
4  : 5-óewz-lO : 11 -(1 ': 2 '-naphtha)chrysene, m . p . 435— 
440° (decomp.). 2-3Iethyl-5' : 6 ':  7 ':  S'-tetrahydro- 
1 : 2'-dinaphthyl ketone, m . p . 122-5—123-5°, from 
tetrahydronaphthalene and  2-m ethyl-l-naphthoyl 
chloride, on pyrolysis loses hydrogen and  forms 
1 : 2 : 5 :  6-dibenzanthracene. G. D isc o m be .

F lu o s ilic a te s  of o rg a n ic  b a se s . I I .  C. A. 
J ac o bso n  (J . Amer. Chem. Soc., 1931, 53, 1011— 
1015).—B y the  m ethod previously used (A., 1929, 
57) the  characteristically crystalline fluosilicates of
o-tolidine (AB), m . p . 268—269° (0-013); a-, m. p. 
21S° (decomp.) (0-1504), and  P-, m. p. 263-3° (0-0816), 
-naph thy lam ine; w-nitroaniline, m. p. 200° (0-1210); 
diphenylam ine, m . p . 169° (2-4492); m- (AB), m. p. 
243—244° (0-065), and  p- (AB) (decomp.) (0 014b 
-phenylenediam ine; ethylaniline, m . p. 165-3° 
(0-979); nitrosodiphenylam ine, m . p . 124-5° (decomp.) 
(0-84); p-aminoazobenzene, m . p. 220° (decomp.) 
(0-187); and  p-aminobenzoic acid, m . p . 240—245° 
(0-91), have been prepared. All these are of the type
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AB2 except where otherwise indicated. The figures 
in parentheses are the  solubilities in  95% alcohol a t  
25°. J .  W . B a k e r .

p -B ro m o a n ilid e s  of fso b u ty r ic  a n d  iso v a le ric  
acids. M. K h e h n  and S. M. M cE lvain  (J. Amer. 
Chem. Soc., 1931,53,1173— 1174).—B y a  modification 
of R obertson’s m ethod (J.C.S., 1919, 115, 1210) 
p -bromo -fsobutyr-, m. p . 150—151° (lit., m. p . 128°), 
and -iso-valer-, m. p . 128—129°, -anilides are prepared.

J . W . B a k e r .
A ction  of a m in e s  o n  2 - s u b s ti tu te d  s e m i-  

carbazones. J . Chapman and  E. J. Wilson (J.C.S., 
1931, 507—514; cf. A., 1928, 1247).—Those 2-sub
stituted semicarbazones which decompose a t  m oderate 
temperatures to  give hydrazones and  cyanic acid 
afford, when heated  with an  amine, hydrazones and 
substituted carbam ides, the  la tte r  arising from the 
action of the  amine on the  cyanic acid. O thers more 
stable to  h ea t give 2 : 4-disubstitu ted  semicarbazones, 
which m ay reac t w ith fu rther quantities of amine, 
yielding hydrazones and  substitu ted  carbamides. 
Acetone-2-phenylsemicarbazone heated  a t  140—145° 
gives acetonephenylhydrazohe and cyanuric acid. 
Acetonephenylhydrazone and s-disubstitu ted  carb- 
amides were obtained from th e  in teraction  of acetone-
2-phenylsemicarbazone and benzylamine, aniline, 
p-toluidine, p-phenylethylam ine, and  w-heptylamine. 
Benzylamine gave also some monobenzylcarbamide, 
whilst aniline and  p-toluidine gave small quantities 
of solids, m. p. 133° and  162°, respectively. Aceto- 
phenone-2-phenylsemicarbazone (m. p. 126°) and 
aniline gave acetoplienonephenylhydrazone and s-di- 
phenylcarbamide. Benzaldohyde-2-benzylsemicarb- 
azone yielded w ith aniline benzaldehyde-4-phenyl-
2-benzylsemicarbazone; w ith p-toluidine benzalde- 
hjdcA-p-tolyl-2-benzylsemicarbazone, m. p. 172°; and 
with benzylamine benzaldehyde-2: 4,-dibenzylsemi- 
carbazone, m. p. 124°, together w ith s-dibenzyl- 
carbamide. Benzaldehyde-2-methylsemicarbazone 
gave w ith aniline benzaldehyde-4-phenyl-2-methyl- 
semicarbazone, and  w ith benzylamine s-dibenzyl- 
carbamide, benzaldehyde-i-benzyl-2-methylscmicarb- 
azone, m. p. 106°, a substance C11H 120 3N 2, m. p. 207°, 
and (by prolonged action) a substance Cj-HgoOjNj, 
m. p. 63°. A. A. L e v i .

E ffe c ts  o f  s u b s t i t u e n t s  in  th e  fo r m a t io n  o f  
th io c a r b a n ilid e s . L. C. R a ifo r d  and G. M. 
M cNulty (Proc. Iow a Acad. Sci., 1929, 36, 269).— 
The presence of a m ethyl group meta to  the  amino- 
group diminishes the  velocity of reaction of mono- 
acetyl-p-phenylenediaminc w ith  carbon disulphide by 
about 33% ; if either or both  wi-positions are occupied 
V  bromine atom s th e  reaction does no t take  place. 
An o-bromine atom  also causes inhibition. The 
acetyl group could no t bo rem oved from  the  th io 
carbanilides produced. Ch em ical  A bstr a c t s .

M o n o ace ty la tio n  a n d  m o n o d ia z o tis a tio n  of 
diphenylene [2 : 4 '-d i a m in o  d ip h en y l ]. C. F in z i 
(Gazzetta, 1931, 61, 33— 12).—W hen 2 : 4'-diamino- 
diphenyl in  aqueous alcohol is trea ted  w ith acetic 
anhydride the  diacetyl derivative form ed is accom
panied by 2-amino-4:'-acetamidodiphenyl, m. p. 176— 
177°, the constitu tion of which has been proved by  its 
conversion into 4-acetamido-, 4-amino-, and 4-hydroxy -

diphenyl, successively, and also into 4 '-acetamido-
2-hydroxydiphenyl, m. p. 199°, 4-amino-2-hydroxy-, 
and 2-hydroxy-diphenyl, successively. "Monodi
azotisation, on the o ther hand, yields the  2-diazonium 
compound, for th e  product m ay be converted either 
into 4'-am ino-2-hydroxy- and" 2-hydroxy-diphenyl, 
successively, or into 4-amino- and 4-hydroxy-diphenyl, 
successively. R . K , Ca l lo w .

C ata ly tic  re d u c tio n  of b en z id in e . F . B a l aS 
and P. S ev<5enko  (Coll. Czech. Chem. Comm., 1931, 
3 ,1 7 1 — 176).— Hydrogenation of benzidine in  presence 
of colloidal platinum  gives perhydrobenzidine (4 : 4'- 
diaminodicycloJiexyl), m. p. 59°, b. p. 120°/0-8  mm. 
(dihydrochloride? decomp. 2 9 0 °; dipicrate, decomp. 
247°), in  small yield. J . D . A . J o h n so n .

M o le c u la r  c o m p o u n d s  of h y d ro x y a z o -c o m - 
p o u n d s  w itb  a c id  h a lid e s . W . M. F is c h e r  and A. 
T a u r in sc h  (Ber., 1931, 6 4 , [A], 236— 239).—All 
hydroxyazo-compounds yield adducts w ith  the  
chlorides and bromides of carboxylic and  inorganic 
acids in ether, benzene, light petroleum , or carbon 
disulphide. The molecular compounds of m any of the 
azo-derivatives of phenols are solvatised by  these 
m ed ia ; in  these cases the  adducts can be prepared w ith 
out use of solvent. Azo-hydrocarbons and  alkylated 
and  acylated hydroxyazo-compounds do no t yield 
molecular compounds, so th a t  the form ation from 
the  liydroxy-compounds appears due to  the  residual 
valency of the  hydrogen atom  of the  hydroxyl group. 
The compounds arc formed m ost readily when the 
hydroxyl group is in  the  para-position to  the  azo- 
complex, less readily when i t  is in the  ori/m-position. 
The presence of a substituen t in  the  para-position in  
the non-hydroxylated nucleus appears to  impede 
reaction. The adducts are rem arkably stable to 
wards air. In  benzene, they  appear to  be dissociated 
alm ost completely into their components. The 
following individuals are described, th e  ra tio  of the 
components (hydroxyazo-compound : halide) being 
given in  parentheses : p-benzencazophenol-acetyl
chloride (1 : 1), m. p. 172°; -ptropionyl chloride ( 1:1) ,  
m. p. 162°; -isovaleryl chloride (1 : 1), m. p. 165°; 
- benzoyl chloride, (1:1) ,  m. p. 166°; -phenylacetyl 
chloride (1 :1 ), m. p. 166°; -p-nitrobenzoyl chloride 
(1 : 2) ,  m. p. 177°; -bromoacetyl chloride (2:3) ,  
m. p. 165°; -oxalyl chloride ( 2 : 1) ,  m. p. 175°; 
-phthalyl chloride ( 2:1) ,  m. p . 166°; -carbonyl 
chloride (5 : 2), m. p. 165°; -acetyl bromide (4 : 5), 
m. p. 165°; -benzoyl bromide (1 : 2), m. p. 158°; 
-■sulphuryl chloride ( 2 : 1) ,  m. p . 138°; -thionyl chloride 
( 2 : 1) ,  m. p. 173°; -phosphorus trichloride (3:1) ,  
m. p. 173°; —phosphoryl chloride (3 :1 ), m. p. 165°; 
benzeneazo-o-cresol-acetyl chloride (1 :1 ) , m. p. 175°; 
-propionyl chloride ( 2 : 3) ,  m. p . 172°; -benzoyl 
bromide (1 : 2), m. p. 166°; -carbonyl chloride (2 : 1), 
m. p . 167° ; 4 -p -nitrobenzeneazophenol-acetyl chloride 
( 3 : 2) ,  m. p. 164°; -benzoyl bromide (2 : 3), m. p. 
146° : benzeneazo-p-cresol-benzoyl bromide, unstable : 
p-nitrobenzeneazoresorcinol-propio)iyl chloride (1 : 1), 
m. p. 158°; -benzoyl bromide ( 1:2) ,  m. p. 131°; 
p -tolueneazosalicylic acid-propionyl chloride (1 : 1), 
m. p. 205°; -benzoyl bromide (1 : 1), m. p. 210° ; 
benzcneazo-K-naphthol-acetyl chloride ( 2:1) ,  m. p. 
183°; -propionyl chloride (2 : 1), m. p. 193°; -benzoyl
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bromide ( 4 : 3 ) ,  m. p. 183°; -thionyl chloride (4 : 1), 
m . p. 187°; - tin  tetrachloride ( 2 : 1 ) ,  m.  p . 248°; 
benzeneazo-$-?iaphtholr-bcnzoyl bromide (1 : 1), m. p. 
126° ; 4-ix-naphlhaleneazophenol-acetyl chloride ( 1 : 1 ) ,  
m.  p. 148°; -propionyl chloride (1 : 1), in. p. 155°; 
-benzoyl bromide (1 : 2), m. p. 146°; 4-£-naphthalene- 
azophenol-propionyl chloride, m. p. 165°. The be- 
havour of a-naphthaieneazo-a-naphthol, a-naphtha- 
leneazo-p-naphthol, 2 : 4 : 6-tribromobenzeneazo-[J- 
naph tho l, o-nitrobenzeneazo-a-naphthol, and  2 : 4- 
dinitrobenzeneazo-p-naphthol has been investigated  
qualita tively . H . W r e n .

C a rb y la m in e s . X V II. R e a c tio n s  w ith  n i t ro s o -  
d e r iv a tiv e s . M. P a s s e r in i  [w ith N . Z it a ] (G azzetta, 
1931, 61, 26— 33).— In te rac tio n  of 1-nitroso-B-
naph tho l w ith phenylcarbylam ine in  benzene yields 
no crystalline product, b u t w ith  p-carbylam ino- 
azobenzene there  is form ed, w ith  evolution of carbon 
m onoxide and  dioxide, carbonyl-a-amino-$-naphthol- 
■p-benzeneazoanil, m. p. 241— 243° (decomp.). This 
is reduced by  brief trea tm en t w ith  tin  an d  h ydro 
chloric acid to  th e  p-aminoanil, m. p. 220—221° 
(darkens) (benzylidene com pound, m. p. 205—208°) 
(by-product, m. p. 165°), b u t w hen th e  reaction is 
prolonged hydrolysis occurs w ith  th e  fo rm ation  of 
carbonyl-a-am ino-p-naphthol and  a basic by-product, 
m. p. 92—95° (decomp.). The p-am inoanil yields 
p-phenylenediam ine w hen fused w ith  potassium  
hydroxide.

R eaction  betw een p-carbylaininoazobenzene and
2-nitroso-a-naphthol yields di-p-benzeneazophenyl- 
form am idine, form yl-p-am inoazobenzene, an d  a dark- 
coloured m ateria l of high m . p. R . K . Ca l l o w .

C o n s titu tio n  of n o r m a l  d ia z o ta te s . A.
H a n tzsch  and  E . S t r a ss e r  (Ber., 1931, 6 4 , [£], 
655—660; cf. A., 1930, 1032).—A re fu ta tion  of th e  
form ula advanced by  Angeli (A., 1930, 1428) for the  
norm al d iazotates. H . W r e n .

2 -P h e n y l- l-m e th y lc y c io h e x a n o l a n d  i t s  t r a n s 
fo rm a tio n s . S. I .  S e r g ie v s k a ja  (J. R uss. Phys. 
Chem. Soc., 1930, 62, 2187—2192).—The action  of 
sulphuric acid on 2-phenyl-l-methyloyc\ohexanol, b. p.
131— 132°/8 m m ., d f  1-0283, gives 2-plienyl-\-methyl- 
cycMea-ane, b. p . 115— 118°/12 mm., ' d f  0-9699 
(oxide, b. p. 136— 13S°/19 m m ., d f  1-0266; 2-plienyl- 
1 -methylcyclohexanediol, b. p. 139— 140°/2-02 mm). 
The p roduct of th e  pinacolin rearrangem ent of the 
glycol gives two semicdrbazdnes, m. p. 226—227° 
(decomp.) and  m. p. 172— 175°; sulphuric acid 
tre a tm e n t of these gives tw o ketones, an  oil, b. p. 
137— 140°/16 mm., and  a  crystalline substance, m. p.
51-5°. E . B. U v a r o v .

T h e r m a l  b e h a v io u r  of p h e n o ls . I I I .  A.
H a g e m a n n .— See th is  vol., 577.

N i t r a t io n  of p h e n o l a n d  th e  ro le  of n i t r o u s  ac id .
A. V. K a r t a sc h e v  (J. Russ. Phys. Chem. Soc., 1930, 
62, 2129—2160).— A definite in itia l tem peratu re  de
penden t en tire ly  on th e  solvent and  concentration  of 
nitric  acid is required. The reaction  in  e thy l acetate  
solution proceeds in  tw o stages, a  deepening in  colour 
being followed by  a  rise in  tem pera tu re. A t the  
com m encem ent of th e  second stage there  is a slight 
fall in  tem pera tu re  a ttr ib u te d  to  a  sim ultaneous

endotherm ic reaction. N itrous acid is essential to  
commence th e  reaction, b u t acts as a  positive ca ta ly st 
only w ith in  certa in  tem pera tu re  lim its, outside which 
i t  hinders n itra tio n  and  gives rise to  a sm all am oun t of 
a  green solid the  na tu re  of w hich was n o t established. 
The whole reaction  betw een n itric  acid and  phenol 
is s ta ted  to  proceed th u s :  H N O s— y H N 0 2+ 0 ; 
P h O H -f H N O ,— ->N0-CgH ,-0H -1-H o0  ; 
N 0-C 6H 4- 0 H + H N 0 3— y N 0 2-C6H 4- 0 H + H N 0 2.

E . B. U v a r o v .
H a lo g e n a te d  n itro p h e n o ls .  I I .  P r e p a r a t io n  

of 2 -c h lo ro -3 -n itro p h e n o l f ro m  p h e n a c e tin . H. 
v a n  E r p  (J. p r. Chem., 1931, [ii], 1 2 9 , 327— 336).— 
T he action  of 15%  n itric  acid on phenacetin  (A., 1930, 
1176) gives 12%  of th e  2-nitro-derivative in  addition  
to  th e  3-nitro-com pound. The la tte r  is converted 
b y  sodium  chlorate an d  acetic acid in to  2-chloro-'i- 
nitrophenacetin, m. p. 1S4-50 (together w ith  an  N- 
chlorinated  substance, decomp. 130°, separa ted  by  its 
solubility  in  chloroform), hydrolysed by  concentrated 
sulphuric acid to  2-chloro-3-nitro-p-aminop>henol, m. p.
165-5°, and  by  dilu te sulphuric acid to  3-cliloro-2- 
nitro-p-phenetidine, m. p. 74°. This is converted 
successively in to  2-chloro-3-nitrophenetole and  2- 
chIoro-3-nitrophenol, b o th iden tica l w ith  th e  specimens 
previously ob tained  (loc. cit.), b u t th e  e ther depressed 
th e  m. p. of 5-chloro-3-nitivphenetole, m. p. 47°, 
p repared  for com parison b y  the  action  of potassium  
carbonate, potassium  ethy l su lphate, and  glycerol 
on the  corresponding phenol. J .  W. B a k e r .

C o n d e n sa tio n s  of d im e th y lo lc a rb a m id e  w ith  
d e r iv a tiv e s  of b e n z e n e  a n d  n a p h th a le n e . H . de
D ie s b a c h , O. W a n g e r , and  A. v o n  Sto ck alper  
(Helv. Cliim. A cta, 1931, 1 4 , 355— 368).—Prolonged 
in teraction  of 1 mol. of dim ethylolcarbam ide (s- 
d ihydroxydim ethylcarbam ide) (I) (E inhorn and 
H am burger, A., 1908, i, 141) w ith  2 mols. of o-nitro- 
phenol in  acetic and  sulphuric acids a t  15—20° gives 
a - 3 - nitro - 4 - hydroxybenzyl-y-hydroxymelhylcarbamide, 
deeom p. 128° w ithou t m elting, or a  m ix tu re  of s-di- 
(3-nitroA-hydroxybenzyl)carbamide, m . p . 216°, a 
dinitrodihydroxydiphenyhnethane, m. p. 228°, and  (?) 
polym eric dinitrodihydroxydiphenylm ethane, in. p. 
200° (cf. G .P. 76,490), according to  th e  am ounts of 
acids used. Equim olecular quan tities of p-nitro- 
phenol and I  in  sulphuric acid afford a-5-nilro-2- 
hydroxybenzyl-y-hydroxymethylcarbamide, m . p. 181°; 
w ith 2 mols. of th e  phenol in  sulphuric an d  acetic acids, 
s-di-(5-nitro-2-hydroxybenzyl)carbamide, m. p . 198°, 
results. p-Cresol condenses w ith  I  in  60%  alcohol 
sa tu ra ted  w ith  hydrogen chloride form ing s-di-(2- 
hydroxy-5-methylbenzyl)carbamide, m . p. 165— 167°; 
w hen an  excess of p-cresol is used in  m ore dilute 
alcohol, an  equim olecular compound of th e  carbam ide 
an d  cresol is obtained. The following carbam ides are 
p repared  (usually in  presence of acetic and  sulphuric 
a c id s ) : s-di-(3-nitro-2-hydroxy-5-methylbenzyl)-, m. p. 
229— 230° (equim olecular compourid, m . p. 223— 
224°, w ith  3-nitro-p-cresol); s-di-(3-nitroA-methoxy- 
benzyl)-, in. p. 223°; &-di-(4.-hydroxy-3-carboxybenzyl)-; 
s-d i-(2 : ‘i-dihydroxybenzyl)-; 8-di-(p-acetamidobenzyl)-, 
m . p . 242° (decomp.), and  s-di-(5-acetamido-2-methyl- 
benzyl)-carbamide, m. p . 270°. Quinol condenses 
-with I  in  cold, d ilu te hydrochloric acid forming
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methylenebis - 2 : 5-dihydroxybenzylcarbamide (II), 
[(OH),C6H 3-CH2-NH-CO'NH]2CH2, p robably  form ed 
th u s : 2(OH)2C6H 3-CH2-NH-CO-NH-CH2-OH— > 1 1 +  
CH20 + H 20 . D issolution of I I  in  m oist acetone and 
evaporation of th e  solution in  a  vacuum  gives a 
compound, p robably
[(OH)2C6H 3-CH2-NH-CO-NH]2CH-CMe2-OH, which 
when heated  a t  105— 110° loses 1 mol. of w ater form 
ing the  isopropylidene derivative of I I ,

(?)[(O H )2CGH 3-CH2-NH-CO-NH]2C:CMe2.
Condensation of iV-methylolchloroacetam ide w ith

3-hydroxy-2-naphthoic acid in  alcohol sa tu ra ted  w ith  
hydrogen chloride gives ¿-hydroxy A-ckloroacetarhido- 
methyl-2-naphthoic acid, m . p . 239—240°; ¿-hydroxy-4- 
benzamidomethyl-2-naphthoic acid, m . p . 219— 220°, is 
prepared sim ilarly using A -m ethylolberizam ide. 1- 
H ydroxy-2-naphthoic acid is converted sim ilarly in to
l-hydroxy-‘i-chloroacetamidomethyl - 2 - naphthoic acid, 
m. p. 219— 220°, and  I-hydroxy-i : 8 {l)-di{benzamido- 
methyl)-2-naphthoic acid, m . p. 219°. H ydrolysis of
1-chloroacetam idom ethyl-p-naphthol (E inhorn, A., 
1906, i, 245; 1908, i, 608) w ith  boiling hydrochloric 
acid gives m ainly  di-(2-hydroxy-a-naphthyl)m ethane, 
also form ed w hen 1-am inom ethyl-p-naphthol (loc. 
cit.) is boiled w ith  sodium  hydroxide solution. 
¡3-Naphthol and  I  condense in  50%  alcohol sa tu ra ted  
with hydrogen chloride form ing s-di-(2-hydroxy-a- 
mphthylmethyl)carbamidc, m . p . 205°, converted by 
boiling hydrochloric acid in to  a(3-di-(2-hydroxy-a- 
naphthyl)ethane. s - D i - ( 2 -  hydroxy - 3 - carboxy-a- 
naphthyhnethyl)carbamide, m . p . 264—265° (ethyl ester, 
m. p. 261°), p repared  from  3-hydroxy-2-naphthoic 
acid (and th e  e th y l ester), is hydrolysed b y  alcoholic 
b.ydxoc\iloricxcidto<x$-di-(2-hydroxy-ci-?iaphthyl)ethane- 
3 : ¿'-carboxylic acid ( + I I 20 ) , m . p . 295°.

Equim olecular quan tities  of a-naphthol an d  I  in
50—70%  alcohol sa tu ra te d  w ith  hydrogen chloride 
give a-(1 -hydroxy-$-naphthylmethyl)-y-hydroxymethyl- 
carbamide, m . p . 211° (decomp.), oxidised by  alkaline 
potassium  perm anganate  to  1-hydroxy-2-naphthoic 
acid and  hydrolysed b y  hydrochloric acid to  afi-di- 
{l-hydroxy-$-naphthyl)ethane, anhydrous and  + 2 H 20 , 
not m elted a t  330° [diacetate ( + H 20 ), m . p. 178°, 
m. p. (anhydrous) 278°]. W hen th e  above condens
ation is effected w ith  2 mols. of a-naphthol, a  substance, 
CjgH^O-Nj, p robably  derived from  2 mols. of I  and  
3 mols. of a-naphthol, is produced. s-Di-(4.-hydroxy-3- 
carboxy-u-naphthylmethyl)carbamide, m . p. 239°, ob
tained together w ith  o ther products from  l-hydroxy-2- 
naphtlioic acid and  I , is hydrolysed to  ap-rfi-(4- 
hydroxy-3 - carboxy-x-naphlhyl) ethane, m . p. 266°. In  
many of th e  above condensations sm all am ounts of 
diarylm ethane derivatives are produced.

The production  of e thane  derivatives by  hydrolysis 
of the  condensation products of dim ethylolcarbam ide 
and naphthol derivatives is com pared w ith  the  
formation of such derivatives in  th e  an thraquinone 
series (cf. th is  vol., 226). The am ido-groups appear to  
be elim inated, no t as am m onia b u t as nitrogen.

H . B u r t o n .
A cyl d e r iv a tiv e s  of o -a m in o p h e n o l. V I. C. B.

B o l l a r d  and R .  E .  N e l s o n  ( J .  Amer. Chem. Soc., 
1931. 53, 996— 1001).— F rom  th e  O- and  A -acyl 
derivatives of o-am inophenol th e  diacyl derivatives 
have been prepared by th e  action  of the  appropriate

acyl chlorides, of which one was always phenylacety l 
chloride, w hilst the  o ther was varied , and  th e  Ar-acyl 
derivative, ob tained  b y  hydrolysis of the  p roduct 
w ith  10%  potassium  hydroxide, was identified to  
ascerta in  th e  effects of the  relative ac id ity  an d  mol. w t. 
of the  acyl groups in  determ ining any  rearrangem ent 
during hydrolysis. No rearrangem ent occurs on 
hydrolysis of o-phenylacetamidophenyl n-butyrate, m . p .
91— 92°, o-n-butyramidophenyl phenylacetate, m . p.
46—48°, or o-n-valeramidophenyl phenylacetate, m . p.
71— 72°; of th e  p roducts o-n-butyramidophenol, 
m . p . 80— 81°, is new. H ydrolysis of o-plienyl- 
acetamidophenyl n-valerate, m . p . 80—82°, affords a 
m ix tu re  of o-phenylacetam idophenol (65% ) an d  o-n- 
valeram idophenol (35% ),w hilst o-carbomethoxylamido- 
plienyl phenylacetate, m. p. 105— 106°, gives a  50%  
m ix tu re  of o-phenylacetam ido- an d  o-carbom ethoxyl- 
am ido-plienol. R earrangem ent occurs in  all the  
following c a se s : o-phenylacetamidophenyl acetate,
m. p . 101— 102°; o -acetamidophenyl phenylacetate, 
m . p . 99— 100°; o-phenylacetamidophenyl propionate, 
m. p . 98— 99°; o-propionamidophenyl phenylacetate, 
m . p . 71— 72°; o-phenylacetamidophenyl monochloro- 
acetate, m. p. 113— 114°; o-phenylacetamidophenyl 
benzoate, m . p. 110— 111°; and  benzamidophcnyl 
phenylacetate, m . p . 108— 109°, all give o-phenyl
acetamidophenol, m . p. 149— 150°, on hydrolysis :
o-phenylacetamidophenyl isovalerate, m . p . 87— 88°, 
an d  o-isovaleramidophenyl phenylacetate, m . p . 56— 
57°, b o th  give o+sovaleram iclophcnol: o-phenyl
acetamidophenyl m-chlorobenzoate, m. p. 146— 148°, 
and  o-(m -cldorobenzamido)phenyl phenylacetate, m . p. 
150— 152°, b o th  give o-(m -chlorobenzamido)phenol, 
m . p. 156— 158° : o-{m.-bromobenzamido)phenylphenyl
acetate, m. p. 157— 159° (isomeride could n o t be 
ob tained), gives o-(m-bromobenzamido)phe?wl, m . p . 
180°: o -carbethoxy-, m . p. 62— 63°, and  o-carbobutaxy-, 
m . p. 72— 73°, -amidophenyl phenylacetate each give 
th e  corresponding o-carbalkoxyam idophenol.

J .  W . B a k e r .
D e r iv a tiv e s  of 3 -a m in o -4 -m e th o x y to lu e n e . 

L. C. R a ifo r d  and  O. G rosz (Proc. Iow a Acad. 
Sci., 1929, 36, 268).— 6-Brom o-3-am ino-4-m ethoxy- 
toluene (A -acetyl an d  benzoyl derivatives) has been 
p repared . Ch em ic a l  A b s t r a c t s .

B ro m in e  d e r iv a tiv e s  of c e r ta in  m ix e d  e th e r s  
a n d  s o m e  of t h e i r  r e a c t io n s .  L. C. R a if o r d  and  
L. H . H o w l a n d  (J. Amer. Chem. Soc., 1931, 53, 
1051— 1057).—Fission of various tri- , and  penta- 
brom ophenyl alkyl e thers has been investigated  by 
th e  following m ethods : (1) heating  w ith  phosphorus 
trib rom ide in  acetic acid w ith  gradual add ition  of the  
calculated  am ount of w a te r; (2) as in  th e  previous 
m ethod  b u t heated  in  a  sealed tu b e  a t  135— 150°;
(3) add ition  of brom ine to  a  benzene solution of the  
e th er containing iodine as a  ca ta ly st, an d  (4) keeping 
a  m ix ture  of th e  e ther, excess of bromine, and  1%  
of alum inium  brom ide a t  th e  ordinary  tem pera tu re. 
Of these (2) is th e  m ost generally effective, w hilst w ith
(4) th e  percentage of phenol form ed depends largely 
on the  alkyl radical p resen t in  th e  ether. The 
observation (R aiford and  Birosel, A., 1929, 923) 
th a t  phenyl allyl e ther is converted by excess of 
brom ine in  chloroform into 2 : 4-dibrom ophenvl
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(3y-dibromopropyl e ther is confirmed by the  following 
observations. 2 : 4 -Dichloro-, b. p. 144r—145°/25 mm. 
(prepared b y  Claisen’s m ethod, A ., 1913, i, 1175, 
from  2 : 6-dlchlorophenol and  allyl brom ide), and
2 : 6-dibromo-, b. p. 132— 133°/10 m m ., -phenyl allyl 
ether are sim ilarly brom inated to  2 : 4-dichlorophenyl, 
b . p . 188°/10 m m ., and  2 : G-dibromophcnyl, m. p. 
48—49°, (3y-dibromopropyl ether, respectively, w hilst
3 : b-dibromophenyl allyl ether, b . p . 145°/10 m m ., is 
converted in to  2 : 3 : 4 : 5 -telrabromophenyl (3y-di- 
bromopropyl ether, m . p . 96°. Thus w hen any  tw o 
of th e  ortho an d  para  positions in  a  phenyl allyl e ther 
are  substitu ted  by  brom ine no fu rth e r brom ination  of 
th e  nucleus occurs under the  conditions used. Penia- 
bromophenyl allyl ether, m. p . 167— 168°, is sim ilarly 
converted in to  pentabromophenyl fiy-dibromcpropyl 
ether, m. p. 122— 123°. Pheny l allyl e thers con
tain ing  tw o or m ore brom ine atom s in  th e  nucleus 
could n o t be rearranged  to  th e  corresponding phenols 
by  h ea t. The phenyl ap-dibrom opropyl e thers are 
very  hygroscopic and  are converted by  th e  action  of 
alcoholic po tassium  hydroxide in to  phenyl propargyl 
e thers an d  th u s are ob tained  : 2 : 4 -dichloro-, liquid 
{silver s a l t ) ; 2 : 4 - ,  m . p. 65° {silver, cuprous, an d  mer
curic salts), and  2 : 6-, m . p. 58— 60° {silver salt), 
-dibromo-; and  2 : 4 :  G-tribromo-, m . p . 136— 137° 
{silver, cuprous, and  mercuric sa lts), -phenyl propargyl 
ether. J .  W . B a il e r .

S y n th e s is  of p h a rm a c o lo g ic a lly  im p o r ta n t  
a m in e s .  I I .  [3 -A ry le th y lam in es f r o m  a r o m a t ic  
a ld e h y d e s  a n d  c a rb o x y lic  a c id s . K . K t n d l e r  
(Arch. P liarrn., 1931, 269, 70—78).—H igh yields of 
(3-arylethylamines are ob tained  from  a-acetoxyaryl- 
acetonitriles only w hen th e  reaction  is com pleted as 
rap id ly  as possible b y  g radual add ition  of th e  nitrilo 
in  acetic acid to  palladium -black in  sulphuric and 
acetic acids in  presence of hydrogen a t  3— 4 atm . 
B y  th is  m eans (3-p-anisylethylamine (95% of the  
theoretical yield) (I) is ob tained from  u-acetoxy-p- 
anisylacetonilrile, m . p . 38—39°, and  (3-3 : 4-m ethyl- 
enedioxyphenylethylam ine (75%) (II), (3-3:4-di-
m ethoxyphenylethv lam ine (80% ) (III) , an d  ¡3-3 : 4- 
m ethylenedioxy-5-m ethoxyphenylethylam ine (73%) 
from  the  corresponding nitriles. p-A nisoyl cyanide is 
hydrogenated, sim ilarly, to  I . A lthough these (3-aryl
ethylam ines are n o t obtainable b y  th e  usual technique 
of th e  H ofm ann process, I , I I ,  and  I I I  are  form ed in  
90% , 77% , and  73% , respectively, of th e  theoretical 
y ield w hen th e  requisite  (3-arylpropionamides are 
dissolved in  alkaline potassium  hypochlorito solution 
a t  0° to  form  the  A7-chloroamide and  th e  p ro d u c t is 
added slowly to  boiling 50%  aqueous potassium  
hydroxide. H . E . E . N o t t o n .

D ip h e n y l e th e r  s e r ie s . I I .  P r e p a r a t io n  a n d  
s t r u c tu r e  of s o m e  s u lp h o n ic  a c id s  a n d  r e la te d  
d e r iv a tiv e s .  C. M. S u t e r  (J. Am er. Chem. Soc., 
1931, 53 , 1112— 1116).—The s truc tu re  of diphenyl 
ether-4  : 4 '-disulphonie acid ob tained b y  sulphonation 
of diphenyl e th e r is proved b y  brom ination  of its  
barium  sa lt in  aqueous solu tion  first to  4-bromo- 
d iphenyl ether-4 '-su lphonic acid (isolated as its  
sodium  s a lt ;  p-toluidine sa lt, m . p . 245—247°) and  
th e n  fu rth e r to  4 : 4 '-d ibrom odiphenyl e th er (Le F e r re  
and  others, A., 1927,660). D iphenyl ether is converted

by  cblorosulphonic acid in  acetic acid or b y  95% 
sulphuric acid an d  acetic anhydride  in to  its  4-sul- 
phonic acid [p-loluidine sa lt, m . p. 221—222°; sul
phonyl chloride, b. p . 205—207°/12 m m ., m . p . 45— 
46°; am ide, m . p. 128— 129° (lit. m. p. 88°)] identical 
w ith  the  p roduct ob tained  b y  Quilico (A., 1928, 407) 
an d  also converted  by  brom ination  in to  4 : 4'-dibrom o- 
diphenyl ether. A ttem p ts  to  p repare  4-hydroxydi- 
phenyl e th er b y  fusion of th e  m onosulphonie acid w ith  
alkali were unsuccessful. 4-B rom odiphenyl ether is 
converted  by  95%  sulphuric acid a t  100° in to  its  
4 '-sulphonic acid an d  b y  cblorosulphonic acid  in to  the 
4 '-sidphonyl chlcyride, m . p . 81— 82° (also b y  brom in
a tio n  of diphenyl ether-4-sulphonyl chloride : amide, 
m . p. 131— 132°; anilide, m. p . 108— 109°). Excess 
of cblorosulphonic acid  converts d iphenyl e th er into 
its  4 : 4 '-disulphonyl chloride, m. p. 128— 129° {diamide., 
m . p. 158— 160°). D iphenyl ether-4-sulphonyl chlor
ide is reduced b y  sodium  su lphite  to  th e  U nstab le
4-sulphinic acid, darkens above 180°, and  b y  zinc 
d u s t and  sulphuric acid to  4 -thioldiphenyl ether, 
b. p. 178— 180°/20 m m ., m. p. 19—22°, oxidised by 
iodine to  the  disulpliide, m. p. 47— 48°.

J .  W . B a k e r .
S u b s t i tu t io n  p r o d u c ts  of 2 -n i t ro -  a n d  2 -ace t- 

a m id o -d ip h e n y l e th e r s ,  a n d  th e  c o rre s p o n d in g  
d ip h e n y le n e  o x id e s . H . M cCo m b ie , W . G. Mac
m il l a n , and  H . A. S c a r b o r o u g h  (J.C .S., 1931, 
529—537).—-Nitration of 2-acetam idodiphenyl ether 
w ith  n itric  acid, d 1-42, gives b-nitro-2-acetamidodi- 
phenyl ether, m . p . 180°, hydrolysed b y  alcoholic 
hydrochloric acid to  b-nitro-2-aminodiphenyl ether, 
m . p. 116°, w hich on d iazotisation and  tre a tm e n t with 
50%  sulphuric acid gives 2-nitrodiphenylene oxide. 
F u rth e r  n itra tio n  of 5-nitro-2-acetam idodiphenyl ether 
w ith  m ore concen tra ted  acid gives 5 : 4' ( l)-dinitro-
2-acetamidodiplienyl ether, m.  p. 190°, from  which 
5 : 4 '( %)-dinitro-2-aminodiphenyl ether, m. p. 192°, is 
ob tained  on hydrolysis as above. 2-Chloro-2'-nitro- 
diphonyl e th er (from th e  condensation  of o-chloro- 
n itrobenzene and  potassium  o-chlorophenoxide) on 
reduction  an d  acety la tion  gives 2-chloro-2'-acetamido- 
diphenyl ether, m . p. 104°. This by  a  sim ilar series 
of reactions gives 2-chloro-b'-nitro-2'-acetamido-, m. p. 
142°, 2-chloro-b'-nitro-2'-amino-, m . p. 125°, 2-chloro- 
4( ?) : 5 '-dinitro-2'-acetamido-, m . p . 176°, an d  2-chloro- 
4( ?): 5 '-dinitro-2'-amino-diphenyl ether, m . p. 202°. 
2 :  5-Dichloronitrobenzeno condenses w ith  sodium 
phenoxicle to  4-chloro-2-nitrodiphenyl ether, b. p. 
211°/20 m m ., reduced to  4-chloro-2-aminodiphenyl 
ether, b. p. 215°/20 m m ., m. p . 44° {hydrochloride, m. p. 
192°). T his w hen diazotised and  tre a te d  w ith  50% 
sulphuric acid gives 3-chlorodiphenylene oxide., m. p. 
106°. C hlorination of 2-nitrodiphenyl e th er gives
4-chloro-2 '-nitrodiphenyl e th er (also from  potassium  
p-chlorophenoxide and  o-ehloronitrobenzene), reduced 
to  4-chloro-2 '-am inodiphenyl e th er {hydrochloride, 
m. p . 181°; acetyl, m . p. 99°, diacetyl derivative, m. p. 
106°), giving 3-chlorodiphenylene oxide w hen trea ted  
as above. F ro m  th e  m onoacetyl derivative by  the 
m ethods described above 4-chloro-b'-nitro-2'-acet
amido-, m . p . 203°, 4-chloro-b'-nitro-2'-amino-, m. p. 
123°, an d  4-chloro-2{ ? ): 5 '-dinitro-2'-acctamido-di- 
phenyl ether, m . p . 198°, and  3-chloro-7-nitrodiphcnyl- 
ene oxide, m . p. 226°, were prepared . Potassium
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p-chlorophenoxide condenses w ith  2 : 5-dichloronitro- 
benzene to  4 :  4 '-dichloro-2-nitrodiphenyl ether, re 
duction of w hich yields 4  : 4'-dichloro-2-am inodi- 
phenyl e th er (hydrochloride, in. p. 145°; acetyl deriv 
ative, m . p. 109°; 3 : G-dichlorodiphenylene oxide, 
m. p. 190°). N itra tio n  of th e  above acety l derivative 
gives 4 :  4:'-dichloro-5-nitro-2-acetamido-, m . p . 159°, 
and 4 : 4 ' -dichloro-2’ ( I) : 5-dinitro-2’-acetamido-diphenyl 
ether, m. p. 212°. B rom ination  of 5-nitro-2-acetam ido- 
diphenyl e ther or n itra tio n  of 4 '-brom o-2-acetam ido- 
diphenyl e th er gives 4 '-bromo-G-nitro-2-acetamidodi- 
phenyl ether, m . p. 208°, hydrolysed to  -bromo-5- 
nitro-2-aminodiphenyl ether, m . p. 133°, w hich is 
deam inated to  give 4 '-brom o-3-nitrodiphenyl ether.
5-Brom o-2-am inodiphenyr e th er by  th e  d iazotisation 
m ethod gives 2-bromodiphemjlene oxide, m . p. 120°. 
Similarly, 4-brom o- or 4 '-brom o-2-am inodiphenyl 
ether gives 3-brom odiphenyleno oxide, also obtained 
by d irect b rom ination of diphenylene o x id e ; fu rth e r 
brom ination of th is gives 3 : Q-dibromodiphenylene 
oxide, m. p. 195°, also obtained from  4 : 4'-dibrom o-2- 
am inodiphenyl ether. 4 ':  5-Dibrom o-2-am inodi- 
phenyl e th er gives 2 : G-dibromodiphenylene oxide, m . p. 
176°. 4-C hloro-4'-brom o-2-nitrodiphenyl e ther is ob
tained b y  brom ination  of 4-chloro-2-nitrodiphenyl 
ether, or by  synthesis from  potassium  p-brom ophen- 
oxide and  2 : 5-dichloronitrobenzene. In te rac tio n  of 
iodine m onochloride w ith  2-nitrodiphenyl e th er gives
4-iodo-2'-m trodiphenyl e ther, m . p. S6° (dichloride, 
m. p. 96°), reduced to  4-iodo-2 '-am inodiphenyl e ther 
[hydrochloride, m . p. 219°; acetyl derivative, m . p. 
115°; diacetyl derivative, m. p. 94°). A. A. L e v i .

S u b s t i tu t io n  in  r e s o rc in o l  d e r iv a tiv e s . B ro m o -  
d e r iv a tiv e s  f r o m  p -re so rc y la ld e h y d e  a n d  th e i r  
o r ie n ta tio n . M. S. I y e n g a r  and  H . S. J o is  (Mysore 
Univ. J . ,  1930, 4, 199—201).—T rea tm en t of 5-nitro- 
2 : 4-dim ethoxy-benzaldehyde or -benzoic acid w ith  
bromine in  acetic acid contain ing a  little  iodine 
gives G-bromoA-nitroresorcinol dimethyl ether, m. p. 
140—141°. 4t-Bromo-G-nitroresorcinol \-methyl 3-ethyl 
ether, m . p. 119— 121°, is obtained sim ilarly from
5-nitro-4-m ethoxy-2-ethoxy-benzaldehyde or -benzoic 
acid. " “ H . B u r t o n .

O x id a tio n  of (3-d inaph tho l. A. R ie c h e  and  K . 
J u n g h o l t  (Ber., 1931, 6 4 , [B], 578—589).— P-Di- 
naphthol (25 g.) in  aqueous alkaline solution is 
oxidised by  potassium  ferricyanide (90 g.) a t  70— 80° 
within 30 m in. to  the  hydroxydinaphthylene oxide ester 
of 1 : 2-benzoxanthone-8-acrylic acid (I), m . p . 24S° 
(also - fC GH 6 and  + C 6H 5C1), hydrolysed by  con
centrated, aqueous alcoholic potassium  hydroxide to

hydroxydinaphthylene oxide and  1 : 2-benzozanthonc- 
8-axrylic acid, m. p. 256° (decom p.)[sodium salt). The 
acid m ay also be p repared  d irectly  by  th e  oxidation

of p-dinaphthol w ith  potassium  ferricyanide or 
potassium  p e rm an g an a te ; i t  affords an  unstablo  
tetrabrom o-com pound and  adds 2 mols. of iodine 
chloride. I t  is oxidised by alkaline perm anganate  to  
1 : 2-benzoxanthone-8-carboxylic acid, m. p . 263—264° 
[sodium  salt), also p repared  by  th e  oxidation  of (3-di- 
naph tho l in  alkaline solution w ith  potassium  p e r
m anganate . I t  is p repared  syn thetically  b y  con
densing te trach lo roph thalic  anhydride w ith  p-naphthol 
in  presence of s-tetrach loroethane and  alum inium  
chloride to  3 : 4 : 5 :  G-letracMoro-2-2'-hydroxy-V- 
naphthoylbenzoic acid, w hich under th e  influence of 
alkali passes in to  5 : 6 :  7-trichloro-1 : 2-benzoxanthone-
8-carboxylic acid, m. p. 297° (also -j-AcOH, m . p. 
301°), cataly tica lly  reduced in  presence of palladised 
calcium  carbonate to  1 : 2-benzoxanthone-8-carboxylic 
acid. A lternatively , te trach lorophthalic  anhydride 
an d  p-naphthyl m ethy l e ther are  condensed to  
3 : 4 : 5  \ G-tetrachloro- 2 - 2 ' -methoxy-V-naphthoylbenz
oic acid, in . p . 204° and  m . p . 222° a fte r re-solidific
a tion , reduced to  1 : 2-benzoxanthone-8-carboxylic 
acid. H . W h e n .

S y n th e s is  of e th y lp y ro g a l lo l . F . Ma u t h n e r  
(J. p r. Chem., 1931, [ii], 129 , 281— 284).—R eduction  
of. trim ethylgallacetophenone (A., 1910, i, 680) by 
Clemmensen’s m ethod  affords 3 : 4 :  5-trimethoxyethyl- 
benzene, b. p. 149°/12 m m ., hydrolysed by  boiling 
hydriodic acid [d 1-96) to  3 : 4 : 5-trihydroxyethyl- 
benzene, m . p. 86—87°. R eduction  of 3 : 4 :  5-tri- 
m ethoxybenzoyl chloride (prepared from  th e  acid) 
w ith  hydrogen and  palladised barium  su lphate  in 
toluene affords 3 : 4 : 5-trim ethoxybenzaldehyde 
(Spath, A., 1919, i, 548), w hich by  tre a tm e n t w ith  
am algam ated zinc and  hydrochloric acid gives only 
resinous products. J .  W . B a k e r .

p-2 : 4  : 5 -T r im e th o x y p h e n y le th y la m in e , a n  
i s o m e r id e  of m e s c a lin e . M. P . J .  M. J a n s e n  (Reo. 
tra v . chim ., 1931, 50, 291— 312).—A n account of 
syntheses of substances re la ted  to  m escaline, w ith  
w hich p-2 : 4 : 5 -trim ethoxyphenylethylam ine (I) is 
sim ilar in  pharm acological action . p-Methoxyphenyl- 
propionhydrazide, m. p . 129° [anisylidene derivative, 
m . p . 134-5°), is converted  th rough  the  az ide in to  methyl 
an d  ethyl $-p-methoxyphenylethylcarbamatc, m . p . 63— 
64° an d  49-5°, respectively, an d  s-di-fi-p-methoxy- 
phenylethylcarbamide, m . p . 162°. H ydrolysis of the  
last tw o com pounds gives p-p-m ethoxyplienylethyl- 
am ine. Asarone on ozonolysis to  asaraldehyde 
( 2 : 4 :  5-trim ethoxybenzaldehyde) (II) gives as by 
p roduc t 2 : 5-dim ethoxybenzoquinone. R eduction  of 
2 : 4 : 5-trim ethoxycinnam ic acid w ith  sodium 
am algam  gives 2 : 4 : 5-trimethoxyphenylpropionic 
acid, m . p. 98° [methyl ester, m . p . 52°, b. p. 325—  
327°), th e  corresponding hydrazide, m. p. 114° [anisyl
idene derivative, m . p . 153-5°), being converted  b y  the 
C urtius reaction  in to  ethyl [3-2 : 4 : 5-trimethoxyphenyl- 
ethylcarbamate, m . p . 63— 64° (and a  by-product, 
m . p. 180°, s-di-2 : 4 : 5-trim ethoxyphenylethyl- 
carbam ide), hydrolysed by  concentrated  hydrochloric 
acid to  I ,  w hich was also ob tained  from  ff-2 : 4 : b-tri- 
methoxyphenylpropionamide, m . p . 130°, by  the 
H ofm ann  reaction. A saraldehyde condenses w ith  
n itrom ethane to  2 : 4 : 5-trimethoxy-tx>-nitrostyrene, 
m .-p . 127— 128° (red an d  yellow form s), which is re
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duced chem ically or electrolytically to  I .  I  was also 
ob tained  by  decarboxylation of 2 : 4 :  5-trim ethoxy- 
phenylalanine, m . p . 226° (decomp.) [lit. 217° 
(decomp.)], obtained from  2 : 4 : 5-trim ethoxybenzyl- 
idenekydantoin, m . p . 274— 276 (lit. 274°), through 
2 : 4 : 5-trim ethoxybenzylhydantoin.

J .  D . A. J o h n so n .
[A c tio n  of a m in o a c e ta l  on  p y ro g a llo ls u lp h o n ic  

a c id .]  O. H in s b e r g  and R . M a y e r  (Ber., 1931, 64, 
[J3], 702).—The com pound obtained from  pyrogallol
sulphonic acid and  am inoacetal (A., 1927, 1071) has 

(4)80 *0
th e  composition 0,~, 1 l.i<lT " Cil I ~Ci I -YI j *

<5> 2 2H . W r e n .
R e a d y  m é th y la t io n  of a lc o h o lic  h y d ro x y ls . 

K . v o n  A u w e r s  (Ber., 1931, 64, [A], 533—534).—  
Readiness of éthérification is shown, no t only by  
benzyl alcohol (cf. von B raun  and  others, th is  vol., 85), 
b u t also by  benzhydrol, triphenylcarbinol, and 
hydroxybenzyl alcohols containing several brom ine 
atom s or m ethy l groups in  th e  molecule. Since th e  
halogen atom  in th e  corresponding halides is u n 
usually reactive, i t  follows th a t  the  union of the 
halogen atom  or hydroxyl group w ith  th e  hydro
carbon residue is feeble and  th a t  éthérification is 
represented by  the  scheme : R-CH2 ■ • • O H + H O R '=  
R 'C H , • • • 0 R '+ H 20 . In  von B rau n ’s experim ents, 
m ethyl su lphate is regarded as becom ing p a rtly  
hydrolysed ; in  th e  presence of th e  alkali hydroxide, 
th e  m ethyl alcohol etherifies th e  benzyl alcohol.

H . W r e n .
p -T o ly la l ly lc a rb in o l . A. K a r t a sc h e v  (J. Russ. 

P hys. Chem. Soc., 1930, 62, 1883—1884).—p -Tolyl- 
allylcarbinol, synthesised by  th e  G rignard reaction, 
using allyl iodide andp-to ly laldehyde, has b. p . 236— 
242° (decomp.), 194°/160 m m ., 149— 150°/42 m m . 
d f  0-99071. A ttem pts to  synthesise phenylallyl- 
carbinol using benzaldehyde and allyl iodide were 
unsuccessful. A p art from  benzaldehyde, aldehydes 
and  ketones gave satisfactory  results.

E . B. U v a r o v .
P r o p a r g y l  e th e r s  of p h e n o l. C. D . H u r d  and

E . L. Co h e n  (J. Amer. Chem. Soc., 1931, 53, 1068— 
1077).—Phenyl phenyleth inyl ketone, m. p. 65—66° 
(Nef, A., 1900, i, 20, gives m. p . 53—55°), is also p re 
pared  from  plienylpropiolyl chloride by  conversion 
in to  ethy l phenylpropiolate and  trea tm en t of th is 
w ith  1 mol. of magnesium  phenyl brom ide. Tri- 
pkenylpropargyl alcohol is best prepared by  N ef’s 
m ethod  (loc. cit.), b u t the  yield m ay be increased to  
65— 70%  by careful purification of the  initial reaction 
m aterials. M ethylacetylene reacts w ith  magnesium  
e thy l brom ide in  e ther to  give ethane and magnesium  
m ethy le th iny l brom ide which, w ith  acetone, affords 
trimethylpropargyl alcohol ($-methyl-Ar-penlinen-f>-ol), 
b. p . 75—77°/15 m m ., rif, 1-4193, in  47%  yield, to 
gether w ith  some of its  dehydration  p roduct p- 
methyl-A^-penlen-Ar-inene CH2ICMe-C:CMe, b. p . 75— 
77°, n f  1 -4002. y-M ethylpropargyl alcohol, b. p. 137— 
140°, nf, 1-4497, was obtained by  Y von’s m ethod (A., 
1925, i, 514). \-Phcnylethinylcyc\ohexan-\-ol, b. p.
166— 169°/14 m m ., m . p. 5S—60°, is obtained by the 
action  of sodium  phenylacetylide on cycZohexanone 
and  hydrolysis of th e  p roduct w ith d ilu te hydro
chloric acid, w hilst ay-diphenyl- a - ( p  - dimethylamino -

phenyl)propargyl alcohol, m . p . 144—-145°, is sim ilarly 
obtained from  p-dim ethylam inobenzophenone. Three 
of these alcohols are converted in to  th e ir  chlorides by 
th e  action  of phosphorus trichloride in  e ther or benz
ene and thus are o b ta in e d : triphenyl-, trimethyl- 
(fi-chloro-fi-methyl-by-pentinene), b. p . 57— 61°/47 mm., 
rif 1-4143, and y-methyl- (a.-chloro-A?-butinene), b. p. 
81— 84°, -propargyl chloride. These are converted 
either by  th e  action of sodium  phenoxide or by  re- 
fluxing w ith phenol and  potassium  carbonate in 
acetone in to  th e  corresponding ethers and  thus are 
prepared  : phenyl triphenyl-, m . p. 90—90-5°, tri
methyl-, .rif, 1-3408, and  y-metliyl-, b. p. 123— 126°/ 
25 m m ., rif) 1-3894, -propargyl ether. Pyrolysis of the 
triphenylpropargyl e ther a t  310° affords phenol and

-phenylethinyljluorene ^ Ĝ 4̂ >CH-C:CPh, m . p. 98—

100°, identical w ith  a  specim en synthesised either by 
th e  action  of sodium  phenylacetylide on 9-chloro- 
fluorene, or by  in teraction  of 9-hydroxyfluorene and 
phenylacetylene in  th e  presence of concentrated 
sulphuric acid in  d ry  e ther a t  5— 10°. Decomposition 
of the  trim ethy lp ropargy l e ther occurs a t  160°, giving 
(J-methyl-A^-penten-Ar-inene (above), phenol, and 
m uch ta r ry  m aterial. D ecom position of the  y- 
m ethylpropargyl e ther a t  215—220° affords mainly 
a  ta rry  p roduct, p robab ly  a trim eride, and only a  trace 
of phenol. J .  W . B a k e r .

C o m b in a tio n s  a m o n g  c e r ta in  d y e  r a d ic a ls .  M. 
R e b e k  (Coll. Czech. Chem. Comm., 1931, 3 , 155—
170).—The in teractions of 2 : 4 : 2 ' : 4 ' : 2" : 4"-hexa- 
n itro tripheny lm ethane and  2 : 4 : 6 : 2 ' : 4 ' : 6'-hexa- 
nitrodiphenylam ine w ith  th e  base of crystal-violet 
in  acetone and  nitrobenzene solutions, of piperidine 
w ith  hexanitro triphenylm etkane, and  of p-nitrodi- 
pkenylam ine w ith  the  base of crystal-v io let in  acetone 
have been followed by  conductiv ity  measurements. 
T he com pounds hexanitrotriphenyhnethane—crystal- 
violet 6 ase+ 3  mols. acetone and  hexanitrodiphenyl- 
amine—crystal-violet 6ose-|-l mol. acetone, which 
are  considered to  be tru e  dye salts, were isolated. 
These com pounds (free from  acetone) exhibited 
identical absorp tion  spectra  in  th e  yellow and  green.

J . D. A. J o h n so n .
O c c u rre n c e  of a -d ih y d ro e rg o s te ro l  as an  

im p u r i ty  in  y e a s t-e rg o s te ro l .  R . K . Callow  
(Biochem. J . ,  1931, 25, 87— 94).— a-Dihydroergosterol 
has been isolated by  fractionation  of th e  benzoates 
from  yeast-ergosterol followed by  a  process of partial 
brom ination which destroys the  ergosterol preferenti- 
ally. I t  has been identified and  characterised by  the 
p reparation  of derivatives. On irrad ia tion  by an 
unscreened q uartz  m ercury  lam p i t  does no t acquire 
an tirach itic  properties. The benzoates of ergosterol 
and  a-dihydroergosterol, as well as th e  free sterols, 
form  m ixed crystals w ith  properties sim ilar to  those of 
neosteryl benzoate and neosterol, respectively (cf. 
W ieland and  Asano, A., 1929, 1200). D etails for the 
colorim etric de term ination  of ergosterol w ith  tr i 
chloroacetic acid are given (cf. Rosenheim , A., 1929, 
359). S. S. Z il v a .

P u r if ic a t io n  of e rg o s te ro l .  R . K . Callow  
Biochem. J . ,  1931, 25, 79— 86).— D istillation of 
ergosterol and  recrystallisation  of e thy l ergosteryl
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carbonate a re  unsatisfacto ry  m ethods for purifying 
ergosterol, an d  recrystallisation  from  alcohol-benzene 
(2:1)  does no t invariab ly  yield a  pure product. A 
high degree of p u rity  is, however, a tta in ed  by benzoyl- 
ation of ergosterol, recrystallisation of the  benzoate, 
which is trim orphic, from  ethy l ace ta te  a t  37°, arid 
hydrolysis. There is no varia tion  in  the properties 
of purified yeast-ergosterol from  different sources 
and no evidence of the  existence of n a tu ra l isoinerides 
(cf. Bills and  Cox, A., 1930, 84,1286). W hen ergosterol 
is kept over a  dehydrating  agen t in a ir i t  takes up five 
atoms of oxygen. This oxidation is rap id  w ith d is
tilled m aterial b u t also takes place w ith recrystallised 
hvdrated m ateria l a fte r an  induction period.

S. S. Z il v a .
C o n s titu tio n  of c h o le s te ro l. X IV . C h o le- 

s te ry lb en zo in . E . M o n t ig n ie  (Bull. Soc. chim ., 
1931, [iv], 49, 274—275).— W hen cholesterol is  
heated w ith  benzoin in  chloroform  a t  50° in  presence 
of hydrogen chloride O-cholesterylbenzoin, m. p. 117° 
{bromide, m. p . 96—97°; phentjlhydrazone, m. p. 104°; 
oxime, m. p . 125°; semicarbazone, m. p. 143°), is 
obtained, converted  b y  boiling w ith alcoholic p o tass
ium hydroxide in to  cholesterol, potassium  benzoate, 
and benzyl alcohol, and  by  nitric  acid in to  benzil 
and nitrocholesterol. R eduction  in  alcohol w ith zinc 
and hydrogen chloride affords cholesterol and  de- 
oxvbenzoin. R . B r ig h t m a n .

N itr a t io n  of b e n z o ic  a c id  in  m a g n e t ic  a n d  in  
e le c tro s ta tic  f ie ld s . R . H . Cl a r k  and  R . Mi 
Arch ibald  (Trans. R oy. Soc. Canada, 1930, [iii], 24, 
III, 121— 124).—No change outside experim ental 
error was found in  th e  p roportion  of m ononitro- 
benzoic acids ob tained by  n itra tio n  of benzoic acid 
when th e  n itra tio n  was carried ou t in a m agnetic or 
in an electrostatic  field. W. G o o d .

D e to n a tio n  of b e n z o y l p e ro x id e . S. S. N a m e t - 
kin and L . S. K it c h k in a  (J. R uss. Phys. Chem. Soc., 
1930, 62, 2193—2194).—A case of spontaneous 
detonation of benzoyl peroxide is reported.

E . B. U v a r o v .
P re p a ra t io n  of iV -o -ch lo ro b en zo y l-o -ch lo ro - 

b en zen esu lp h o n am id e . R . W e r t h e im  (J. Amer. 
Chem. Soc., 1931, 53, 1172— 1173).—This compound, 
m. p. 154— 155°, is ob ta ined  by  the action  of o-chloro- 
benzoyl chloride on o-chlorobenzenesulphonam ide a t  
180—190°. J .  W. B a k e r .

O p tica l a c t iv i ty  of d e r iv a t iv e s  of a n th ra c e n e .
H.GouDET(Helv. Chim. A cta, 1931, 14, 379—396).—  
Armstrong’s form ula (Proc. C.S., 1890, 101) for 
anthracene is preferred to  th e  usual bridged re 
presentation of Graebe and L ieberm ann, since i t  offers 
a better explanation  of the  known properties of 
anthracene derivatives. If the  bridged form ula is 
correct, a- and ^-substitu ted  anthracenes should exist 
m optically active forms. The p reparation  of inactive 
9(or 10)-benzylanthracene-2-carboxvlic acids from  
active benzyloxanthrone-2-carboxylic acids is con
sidered to  be evidence against the  Graebe and  Lieber- 
mann formula.

Anthraquinone-2-carboxylic acid is reduced w ith  
sodium hyposulphite in am m onium  carbonate  solution 
in a current of carbon dioxide, and  th e  re su ltan t 
solution trea ted  w ith benzyl chloride and sodium 

T T

hydroxide, w hereby tw o benzyloxanthrprie- 2 -carboxylio 
acids, (a) m. p . 227° and  (b) m. p. 210°, are o b ta ined ; 
these are separable owing to  th e ir differing solubilities 
in  benzene. These acids are  resolved b y  brucine in to  
the corresponding Z-acids, (a) [a]”  —71-5° in  alcohol 
(brucine salt, m. p. 176°, [a]',1, —42-8° in  chloroform) 
an d  (6) [a]?? —81° in alcohol (brucine salt, m . p. 219°, 
H ’; —74-8° in  chloroform), which when reduced w ith  
zinc d u st and  am m onia afford optically  inactive 
benzylanthracene-2-carboxylic acids, (a) m. p . 264° and  
(6) m. p . 238°. In te rm ed ia te  benzylhydranthranol- 
carboxylic acids could n o t be isolated. The possibility  
of racem isation occurring th rough the use of an  
alkaline reducing agen t is noted.

R eduction  of sodium  anthraquinone-2-sulphonate 
w ith  aqueous sodium  hyposulphite an d  trea tm en t of 
the  p roduct w ith  e thy l brom ide, sodium hydroxide, 
and  a sm all am ount of iodine gives sodium  9 : 10- 
diethoxyanlhracene-2-sulphonale. A nthrahydroquin- 
one-2-carboxylic acid is converted b y  ethy l brom ide 
an d  potassium  hydroxide solution in to  a  m ix tu re  of 
9 : lO-diethoxycmlhracene-2-carboxylic acid, m. p. 180°, 
and  ethyloxanthrone-2-carboxylic acid, m. p . 210° 
(benzoyl derivative, m. p. 355°). The last-nam ed 
acid is reduced by  zinc and am m onia to  9(or 10)- 
ethylaUlhracene-2-carboxylic acid, m. p. 187°.

H . B u r t o n .
A s y m m e tr ic  s y n th e s e s . IX . P r e p a r a t io n  of 

o p tic a lly  a c tiv e  s u b s t i tu te d  g ly c o llic  a c id s  f r o m  
Z -m enthy l a n d  Z -bornyl a -n a p h th o y lfo rm a te s .
A. M cK e n z ie  and  P. D . R it c h ie  (Biochem. Z., 
1931, 231, 412— 422).—1-Menthyl a.-naphthoylformaie, 
m . p. S8-5—89°, [a]“ai —23-8° in  e thy l alcohol, p re 
pared  by  passing hydrogen chloride th rough a  ho t 
m ix tu re  of a-naphthoylform am ide and  m enthol, 
undergoes m u ta ro ta tio n  in  p ropyl and  isobutyl 
alcohols provided th a t  m ineral acids are  absent, 
equilibrium  being reached in  12— 14 hrs. W hen 
m agnesium  phenyl brom ide acts on th e  ester a  m ix ture  
of the  Z-menthyl esters of d- and  Z-phenyl-a-naphthyl- 
glycollic acids is form ed. This m ix ture  contains 
more of the  second acid th an  of the  first and  hence 
on hydrolysis yields Z-phemd-a-naphthylglycollic acid. 
Z-Methyl- and  -ethyl-a-naphthylglycollic acids can be 
prepared in a  sim ilar w ay. F rom  a-naph thoy l
form am ide and  Z-borneol, 1 -bornyl x-naphthoylformate, 
m. p. 69-5— 70-5°, [a]**» —23° in  benzene, is prepared  
and  from  th is  ester, w hich likewise undergoes m u tard t- 
a tion  in e thy l alcohol, Z-methyl-a-napiithy]glycollic 
acid is obtained by  G rignard synthesis.

W. McCa r t n e y .
A c tio n  of b y d ro x y la m in e  o n  e tb y l p h th a l im id e -  

AT-c a rb o x y la te . N. I. P u t o c h in  (J. R uss. Phys. 
Chem. Soc., 1930, 62, 2203— 2208).—The action  of 
potassium  phthalim ide on ethy l chlorform ate gives 
ethyl phthalimide-N-carboxylate, m . p . 86°, which reacts 
w ith hydroxylam ine giving phthaloylhydroxylamine, 
m . p. 230° (jyotassium s a l t ; silver s a l t ; ethyl, m. p. 
103°, and acetyl derivative, m. p. 181°).

E . B. U v a r o v .
A tte m p te d  s y n th e s is  of a  t r ic y c lic  s y s te m  

p r e s e n t  in  m o rp h in e . R . H . M a n s k e  (J. Amer. 
Chem. Soc., 1931, 53, 1104— 1111).— E th y l phenyl- 
succinate (im proved details for p reparation  given) is 
reduced by  sodium  and  alcohol to  [i-phenylbxdane-aS-
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diol, b. p . 165°/4 mm. (bisphenylurethane, m . p. 113°), 
converted b y  dry  hydrogen brom ide in  acetic an 
hydride in to  aS-dibromo-$-phenylbulane, b. p . 173— 
175°/16 mm. This w ith aqueous-alcoholic sodium 
cyanide affords the  dinitrile, b. p . 190—200°/4 mm., 
hydrolysed w ithout purification to  $-phenyladipic 
acid, m . p. 146°. This w ith phosphorus penta- 
chloride gives the  acid chloride, w hich w ith  alum inium  
chloride in  carbon disulphide affords \-keto-l : 2 : 3 : 4- 
tetràhydronaphthalene-4-acetic acid (not ob tained pure 
b u t probably con tam inated  w ith  th e  isomeric keto- 
acid), together w ith 4 : D-diketo-1 : 2 : 3 : 4 -tetra- 
hydroacenaphthene (I), m . p. 149°. Sim ilarly, e thy l

CH ,

GO OH,
I l/H

E: <n-»
o

P-phenylglutarate is converted successively into 
y-phenylpentan&az-diol, b. p. 174°/4 mm. (bisphenylure- 
thane, m. p. 112— 113°), az-dibromo-y-phenylpenlane, 
b. p. 177— 182°/16 m m . (converted by aqueous- 
alcoholic sodium  phenoxide in to  a z-diphenoxy-y- 
phenylpentane, m. p . 72°), th e  d initrile, b. p. 200— 
215°/4 m m ., and  y-plienylpimelic acid, m. p. 83—84°. 
This is sim ilarly converted in to  p-(l-£eio-l : 2 : 3 :4 - 
tetrahydronaphlhyl-4-)propionic acid, m. p. 108— 109° 
(methyl ester), together w ith  the  tricyclic dione (II), 
m . p . 111° [dioxime, m. p. 253— 254° (decomp.)]. 
(3-Phenylglutaric acid is converted by trea tm en t 
through th e  (isolated) acid chloride in to  a -hydrind- 
one-3-acetic acid, m . p . 155° (methyl ester, m. p. 54°, 
b. p. 175— 180°/18 m m.). E th y l 8-phenoxyvalerate 
is reduced by sodium and alcohol to  e-phenoxyam yl 
alcohol (75% yield), w hilst sim ilar reduction of a 
specimen of ethyl y -phenoxybu tyrate  w hich contained 
y-phenoxybutyronitrile  gave 8-phenoxybutylam ine 
and  y-phenoxybutyr-8-phenoxybutylamide, 
CH2(OPh)-[CH2]2-CO-NH-[CH2]3-CH2-OPh, m. p. 94— 
95°. All m. p. are corrected. J .  W . B a k e r .

C o n d e n sa tio n  of a r o m a t ic  a ld e h y d e s  w ith  
p h e n y la c e to n itr i le . (M iss) T. d e  K ie w ie t  and
H . S t e p h e n  (J.C.S., 1931, 639—640; cf. A., 1889, 
597).—Condensation of hydroxy- and  m ethoxy- 
benzaldehydes w ith  phenylacetonitrile  in  presence of 
sodium  ethoxide or alkali gives derivatives of cinn- 
am onitrile (except o-hydroxyaldehydes, which give 
coum arins) (cf. A., 1904, i, 893). The following are 
described ; 2 : 4-dimethoxy, in. p. 95°; 3 : 4 -dimethoxy-, 
m . p. 88°; 4-hydroxy-2-methoxy-, m. p . 195°; 2- 
methoxy-4-acetoxy-, m. p. 158°, and 4 hydroxy-2-methoxy- 
-<x-phcnylcinnamonUrile, m . p . 99°; S-methoxy-3- 
phenylcoumarin, m . p . 155-5°. A. A. L e v i .

c j /d o P ro p e n e  s e r ie s .  I . D ip h e n y lc y c io p ro p - 
e n e d ic a rb o x y lic  ac id . S. F . D a r l in g  and  E . W . 
S p a n a g e l  (J. Amer. Chem. Soc., 1931, 53, 1117— 
1120) .—M ethyl y  - n itro  - ay - d iphenylethylm alonate 
(K ohler and  B a rre tt, A ., 1926, 849) is converted by  
sodium  m ethoxide an d  brom ine in  m ethyl alcohol 
in to  th e  corresponding a-bromomalonate, m. p. 117—

118°, converted by heating w ith methyl-alcoholic 
potassium  aceta te  in to  methyl 2-nitro-2 : 3-diphenyl- 
cyclopropane-l : l-dicarboxylate, m. p. 129°. This is 
converted, w ith  loss of n itrous acid, by boiling with 
m ethyl-alcoholic sodium m ethoxide into methyl 2 : 3- 
diphenyl-C^r-cycdopropene-l : l-dicarboxylate, m. p. 
140— 142° (cf. K ohler and  D arling, A., 1930, 933), 
th e  s tru c tu re  of which is proved  by  oxidation of the 
corresponding dicarboxylic acid, m . p. about 190° 
(decom p.; see below), w ith  alkaline potassium  per
m anganate, dibenzoylm ethane being formed. The 
cycZopropene acid is converted  by  brom ine in  carbon 
tetrach loride in to  2 : 3-dibromo-2 : 3-diphenylcyc\o- 
propane-\ : 1 -dicarboxylic acid, m. p. 194— 195° 
(decomp.), and  when heated  above its  m. p. it  is 
converted no t in to  th e  corresponding m onobasic acid 
b u t into the  lactone, m. p. 149— 151°, of 3-hydroxy-2:3- 
diphenylcyclopropanccarboxylic acid, m . p. 146— 148°, 
which is obtained by hydrolysis of th e  lactone with 
aqueous m ethyl-alcoholic potassium  hydroxide, and 
is only slightly a ttack ed  by  ozone. N o benzoin, which 
would result from  ozonolysis of th e  o ther possible

struc tu re  for the  lactone, could be

detected. J .  W . B a k e r .
A c tio n  of c y a n o a c e tic  a c id  o n  tr ip h e n y lc a rb in o l. 

S y n th e s e s  of a -c y a n o -p p p -trip h e n y lp ro p io n ic  and 
N - tr ip h e n y lm e th y lm a lo n a m ic  a c id s . R . F osse 
(Bull. Soc. chim ., 1931, [iv], 49, 159— 173; cf. A., 
1907, i, 764).—The “ isom eric” substance, B, m. p. 
175° (decomp.), obtained w ith a-cyano-ppp-triphenyl- 
propionic acid, m. p. 155° (decomp.), w hen triphenyl
carbinol is heated  w ith  cyanoacetic acid is now shown 
to  be N -triphenylmethylmalonamic acid, since on 
fusion a t  220° i t  is converted in to  acet-triphenyl- 
m ethylam ide, m . p. 211°, also ob tained from tri
phenylcarbinol and  acetam ide a t  210—240°, and 
hydrolysed by 90%  sulphuric acid to  triphenylcarbinol, 
am m onia, and  acetic acid. The s tru c tu re  of a-cyano- 
ppp-triphenylpropionic acid is confirmed by its 
conversion a t  160— 170° in to  a-cyano- p p p - t r  iphcny 1 - 
ethane, m. p. 140° (also ob tained  by heating  triphenyl
carbinol and  cyanoacetic acid a t  110— 1 1 5 °), hydrolysed 
to  ppp-triphenylpropionic acid, m. p. 178— 179 
(silver salt). R . B rig h tm an .

A c tio n  of h y d ro g e n  p e ro x id e  o n  6 : 7 -benz- 
2 : 3 -  d ik e to  - 2 : 3 -  d ih y d ro th io n a p h th e n  in 
s o d iu m  h y d ro x id e  so lu tio n . R . S to lle  and W. 
B a d s t u b n e r  (J. p r. Chem., 1931, [ii], 129, 309— 
311).—¡This com pound (A., 1925, i, 1146) is converted 
by 3%  hydrogen peroxide in  sodium  hydroxide solution 
in to  1 : 1 ' -  dinaphthyl disidphide - 2 : 2 ' -  dicarboxylic 
acid, m. p. 156°. W ith  alkali th is titra te s  normally 
as a  dibasic acid, b u t w ith  excess of alkali the  reaction 
i s : 2[C10H 6(C O ,H )-S -],+ 8K O H = C 10H 6(CO3K)-SO2K
+ 3 C 10H 6(CO2K )'-S K + 6H 2O. J .  W. B a k e r .

S y n th e s e s  in  th e  o /c io b u ta n o l  s e r ie s . L. 
B l a n c h a r d  (Bull. Soc. chim ., 1931, [iv], 49, 279— 
309).— W hen s-dibrom ohydrin or chlorobrom ohydrin 
is first converted in to  ethers, th e  condensation with 
ethy l sodiom alonate yields cycZobutane derivatives 
w ithou t difficulty, fo rm ation  of ethylene oxides
b e i n g  a v o i d e d .  Thus, a y - d i b r o m o - P - a m y l o x y p r o p a n e ,
obtained from m agnesium  b u ty l brom ide and  chloro-
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methyl ay-dibrom opropyl e ther, yields 45—50%  of 
ethyl Z-amyloxyeyclobutane-1 : 1 -dicarboxylate, b. p. 
175/12 mm., rZ15 1-011, n„ 1-44361 (free acid ; copper 
salt, + H 20 ; chloride, b. p. 143— 145°/15 m m . ; 
amide, m. p ; 177-5° ; an ilide,m. p. 175°). The chloride 
condenses w ith  carbam ide to  give amyloxycyclo- 
butanesTpii'obarbituric acid, m. p. 222— 223°,
C5H n O - C H < ^ 2 > ( K CO-NH> c o  A t 120o; 3.

amyloxycycZobutane-1 : 1-dicai-boxylic acid is con
verted in to  Z-amyloxycyc\obutane-\-carboxylic acid, 
b. p. 164— 166°/10 m m ., d  1-003, nn 1-45412 (silver 
salt; amide, m . p. 131— 132°; chloride, b. p. 100— 
120°/14 m m .). The corresponding m ethoxyhalo- 
genopropanes are less su itable for the  condensation 
owing to  th e  p rox im ity  of th e ir  b. p. to  th a t  of the 
corresponding alcohol. Purification of ethyl 3-meth- 
oxycyc\obiitane-l: 1 -dicarboxylate, b. p . 130°/10 m m .,(F
1-076, nD 1-441, ob tained from  a-chloro-y-bromo-fi- 
m ethoxypropane, is difficult owing to  th e  presence 
of the form al, CH2Cl-CH(0Me)-CH2-CH(C02E t)2, 
b. p. 157°/13 mm. a-Chloro-y-broino-(3-amyloxy- 
propane and  ethy l sodiom alonate yield ethyl 3- 
amyloxyjnethoxycyolobutane-1 : \-dicarboxylate, b. p. 
190— 195°/18 m m ., d u  1-04, n„ 1-44481, together w ith  
a residue, b. p. 210— 240°/18 m m . The corresponding 
acid and its  copper sa lt are described. Acid hydrolysis 
converts th e  acid in to  am yl alcohol, am ylform al, 
b. p. 250°, <Z15 0-843, and  3-hydroxycyclobulane-l : 1- 
dicarboxylic acid, m . p. 125° (barium sa lt, + 3 H 20). 
The am yl and  m ethyl ethers of th is acid and  the  am yl 
ether of e thy l 3-hydroxy-1 -cyanocycZobutane-1 -
carboxylic acid show an  abnorm al m olecular refraction 
attributed to  th e  double linking, e.g., > 6 — C— 0 , in 
conjunction w ith th e  cycZobutane ring.

Treatm ent of chlorom ethyl ay-dibrom oisopropyl 
ether w ith  m ethy l alcohol yields m ethy l chlorom ethyl 
ether and  ay-dibrom ohydrin, th e  m ethoxym ethyl 
ether first form ed being decomposed b y  th e  hydrogen 
chloride liberated . A ddition of chlorom ethyl am yl 
ether to  epichlorohydrin yields th e  sam e form al as 
that obtained by  th e  action of m agnesium  ethyl 
bromide on ay-dichlorohydrin, to  form th e  in te r
mediate (CH2Cl)2ICH-OMgBr, followed by  reaction 
with chlorom ethyl am yl ether, and  accordingly in 
the former case opening of th e  oxide ring m ust occur
thus : CH2C1 <t H CH2 rp]ie following form als have

been prepared by th is  m ethod : methoxymethyl ay- 
dichloroisopropyl ether, b. p . 80— 81°/11 m m ., d 18
1-237, n 1-45412; ethoxymethyl uy-dichloroisopropyl 
m ,  b. p. 90—91°/12 mm., rZ17 1-182, n 1-44912, and  
8»yloxymethyl ay-dichloroisopropyl ether, b. p . 133— 
^5°/19 m m ., (Z18 1-09, n 1-4506. The chlorom ethyl 
Methyl ether, b. p. 60°, and  e thy l ether, b. p. 80°, are 
■jot readily obtained pure ; chlorom ethyl am yl ether, 
b- p. 150°, 50—55°/18 m m ., is obtained in  87%  yield 
bv saturating am yl alcohol w ith  hydrogen chloride 
and adding trioxym ethylene. Ethoxymethyl a -chloro- 
yj^omohopropyl ether, b. p. 110—-112°/20 mm.,

1-409, n 1-46954 (from bromomethyl ethyl ether,
}- p. 107°), amyloxymethyl a-chloro-y-bromoisopropyl

b. p. 142— 144o/20 m m ., rZ13 1-277, n 1-46856, and 
dhoxymethyl a-chloro-y-iodoisopropyl ether, b. p. 124—  

/18 mm., (Z18 1-6528, n 1-50S82 (from iodomethyl

ethyl ether, b. p. 70°/70 m m .), are sim ilarly obtained. 
Methoxymethyl «.-chloro-y-amyloxyisojrropyl ether, b. p. 
118°/12 m m ., <Z15 1-01, n  1-43587, is obtained from 
epiam yline and  m ethyl chlorom ethyl ether.

W hen a m ixed form al, e.g., am yloxym ethyl a-chloro- 
y-brom oisopropyl ether, is heated  a t  170°, a  m ix tu re  
of th e  sym m etrical form als, am ylform al, and  cc- 
chloro-y-bromoZsopropylformal is obtained. Chloro
m ethy l ethers and  th e  corresponding alcohol also give 
a  sym m etrical form al if th e  hydrochloric acid form ed 
is elim inated w ith  a  sparingly soluble hydroxide, e.g., 
m agnesium  hydroxide. The following have been 
obtained thus from  th e  corresponding h y d r in s : 
methylene bis-ay-dichloroisopropyl ether, m. p. 51°; 
methylene bis-a.-chloro-y-bromoisopropyl ether, m. p.
54— 55° ; methylerie bis-a-chloro-y-iodoisopropyl ether, 
m. p. 60°; methylene bis-ay-dibromoisopropyl ether, 
m. p. 68—69°. M ethyl a-chloro-y-bromoisopropyl 
e ther condenses w ith  ethy l sodiom alonate giving 
ethyl 8-chloro-y-methoxybulanedicarboxt/lale, b. p. 
157°/13 m m ., d13 1-135, nD 1-44682, in  30%  yield. In  
presence of iodine th e  ester yields on brom ination 
70%  of ethyl 'b-chloro-v.-bromo-y-meihoxybutanedicarb- 
oxylate, b. p . 178— 180°/13 m m ., eZ15 1-393, n D 1-47544. 
A ttem pts to  p repare th e  S-chloro-y-hydroxy-ester 
failed, b u t hydrolysis w ith  50%  hydrochloric acid yields
S-chloro-y-methoxybutanedicarboxylic acid (barium  salt).

R . B r ig h t m a n .
U se  of te t r a m e th y le n e  d ib ro m id e  in  s y n 

th e t ic a l  f o rm a t io n  of c lo se d  c a rb o n  c h a in s . L. J .  
G o l d sw o r t h y  (J.C .S., 1931, 482— 486).— T rea tm en t 
of te tram ethy lene  dibrom ide (im proved preparation) 
w ith  e thy l sodiom alonate gives e thy l cycZopentane- 
1 : 1-dicarboxylate. W ith  ethy l sodioethanetetracarb- 
oxylate, e thy l cyc/ohexane-1 : 1 : 2 : 2-tetracarboxyl- 
a te  is obtained, converted  by h ea t in to  cis- and  trans- 
hexahydrophthalic  ac id . The products of the  action of 
te tram ethy lene  dibrom ide on ethy l sodiopropanetetra- 
carboxylate are e thy l cye/opentane-1 : 1-dicarboxylate 
and the  polym eride of ethyl m ethylenem alonate.

A. A. L e v i .
S y n th e s is  of m -g lu c o s id o x y h e n z a ld e h y d e . F .

Matjthner  (J. pr. Chem., 1931, [ii], 1 2 9 , 278—280).— 
m -Tetra-acetylglucosidoxybenzaldehyde (best p re 
pared  b y  th e  action  of tetra-acetylglucosidyl brom ide 
on m -hydroxybenzaldehyde in  acetone w ith  add ition  
of 9%  aqueous sodium  hydroxide below 16°) is readily  
hydrolysed to  m-glucosidoxybenzaldehyde, m . p. 160— 
161°, by 2-5% aqueous am m onia in  th e  cold, although 
unsatisfactory  resu lts are ob tained w ith  barium  
hydroxide. I t  is no t identical w ith  picrin  (A., 1914, 
i, 195). J .  W . B a k e r .

N e w  p -b ro m o p h e n a c y l e s te r s .  S. G. P o w ell  
(J. Amer. Chem. Soc., 1931, 53, 1172).—B y R eid 
and  Judefind’s m ethod  (A., 1920, i, 480) are obtained 
p -broniophenacyl aa-dimethylpropionate, m. p. 76-5°, 
isohexoate, m. p. 77-3°, n-, m. p. 69-2°, and  iso-, m. p. 
75-5°, -heptoate, and  n -nonoate, m. p . 63-5°.

J .  W . B a k e r .
O x im e s  of a [3 -u n sa tu ra ted  k e to n e s  a n d  th e  

B e c k m a n n  r e a r r a n g e m e n t .  A. H . B la tt  (J. 
Amer. Chem. Soc., 1931, 53 , 1133— 1141).—The 
stable oxime of benzylideneacetophenone, obtained 
from  th e  ketone by  th e  action of hydroxylam ine in 
the  presence of alkali, is no t the  anii-oxim e as sta ted
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b y  H enrick (A., 1911, i, 650), b u t is 3 : 5 -diphenyl-.
isooxazoline, , since i t  gives no m ethane

w ith  magnesium  m ethyl iodide. The following 
evidence shows th a t th e  iabile oxime of benzylidene- 
acetopkenone (and of the  a,S-unsaturated ketones 
studied) is no t the  syn-ioxm. as suggested by  H enrich  
(loc. cit.), b u t is the  ««¿¡-form, th e  B eckm ann re 
arrangem ent to  cinnam anilide involving a trans- 
m igration. Benzylidcnc-o-chloroacelophenone is con
verted  by hydroxylam ine hydrochloride in  boiling 
aqueous alcohol into, its  anti-cm m e, m . p . 110— 124° 
even when carefully purified, converted by  a  Beck
m ann change into cinnam-o-chloroanilide, m . p. 136— 
137°, b u t unchanged by  prolonged heating  w ith  
alcoholic potassium  hydroxide w hich would be 
expected to  convert i t  in to  a  benzisooxazole if it  
possessed th e  « ^ c o n fig u ra tio n ; Sim ilarly benzyl- 
idene-p-brom oacetophenone affords its  anti-oaOne,- 
m. p . 138— 150° (cf. above), no t converted in to  the  
isooxazoline w ith  alcoholic potassium  hydroxide, 
giving cinnam-p-bromoanilide, m. p . 191°, by  a Beck
m ann rearrangem ent, an d  converted by brom ine in  
chloroform  in to  a  dibromide, m . p . 155° (decomp.). 
This is converted, w ith  loss of hydrogen brom ide, 
e ither by  alcoholic alkali or by  heating either alone 
or in  acetic acid in to  3-p-bromophenyl-5-phenyliso-
oxazole, , m . p. 178— 179°, identical

w ith  a specim en p repared  by the  action of alcoholic 
hydroxylam ine hydrochloride and  potassium  h y d r
oxide on th e  dibrom ide of benzylidene-\)-bromoacelo- 
phenone. This ring  closure is explicable only on 
th e  awii-configuration for th e  oxime. The anti- 
oximes are no t interm ediates in  the  form ation of 
the  isooxazolines, since th e  anff-oximes of dypnone 
an d  benzylidene-p-brom oacetophenone are unaltered  
by  fu rther trea tm en t w ith  hydroxylam ine hydro
chloride and excess of alkali. The fsooxazolines are 
no t form ed by 1 : 4-addition of hydroxylam ine to  the 
u n sa tu ra ted  ketones followed by ring closure, since 
dypnone affords 3 : 5-diphenyl-5-m etkyl/sooxazoline 
(also obtained from  the anti-oxime by rearrangem ent 
w ith concentrated  sulphuric acid) and  no t the  iso
meric com pound CH<^Qp^*^c , since th e  product

is inert tow ards the G rignard reagent. S im ilarly 
benzylidene-p-brom oacetophenone affords 3-p-bronw-
phenyl-o-phenylisooxazolme.GKo^^j^^ ^ 1 ’̂^ , m . p.
138— 139° (also obtained by the  action  of concentrated  
sulphuric acid on the anti-oxime), oxidised by chromic 
oxide in  glacial acetic acid a t  80° to  the  tsooxazole, 
m . p . 178— 179° (above). The rearrangem ent of 
th e  emri-oximes in to  wooxazolines under th e  influence 
of sulphuric acid is th e  best m ethod of preparing 
these derivatives, and  m ay involve lialochromic 
sa lt form ation by th e  oxime followed by rearrange
m en t of th e  cation in  the  strongly acid m edium  to  
yield a  more basic product. J .  W . B a k e r .

A c tio n  of p h e n o l o n  b e n z o y ld ip h e n y lm e th y l 
b ro m id e .  C. F . K o e l sc h  (J. Amer. Chem. Soc., 
1931, 53 , 1147— 1150).—The p roduct of th e  in te r
action  of phenol a i d  phenyl diphenylbrom om ethyl

ketone is n o t pkenylbenzoin m onophenyl e ther as 
s ta ted  by Schuster (A., 1930, 1576), b u t phenyl 
diphenylm ethyl ketone, identical w ith  a  specimen 
p repared  by O rekhov’s m ethod  (A., 1919, i, 272), 
p-brom ophenol also being form ed. This is confirmed 
by fission of th e  resulting  ketone in to  potassium  
benzoate and  dipkenylm etkane w ith  h o t alcoholic 
potassium  hydroxide ; its  conversion by  acetic 
anhydride and  a few drops of concentrated  sulphuric 
acid a t  60—70° in to  triphenyl vinyl a c e ta te ; and by 
th e  form ation, on trea tm en t w ith  m agnesium  phenyl 
brom ide, of ax[B 8 -te trap h en y le th ÿ l alcohol, in. p. 
232—-233° (Schuster, he. cit. described i t  as benzo- 
pinacone m onom ethyl ether, m . p. 219°), which is 
hydrolysed b y  alcoholic potassium  hydroxide to 
diphenylm ethane and  benzophenone.

J .  W . B a k e r .
S y n th e s is  of a n t is e p t ic  d e r iv a tiv e s  of in d an - 

1 : 3 -d io n e . I I .  I n te r a c t io n  of a lky lm alG nyl 
c h lo r id e s  w i th  p - to ly l  m e th y l  e th e r .  T. K. 
W a l k e r , A. J .  S u t h e r s , L. L . R o e , and  H . S haw 
(J.C .S., 1931, 514—520; cf. th is vol., 487).—Inter
action of p-cresol, o r its  m ethyl ether, and  suitably 
su b stitu ted  m alonyl chlorides in  presence of alumin
ium  chloride gives d-liydroxy-1-mcthylindan-1 : 3-dione, 
m .p. 258° (50%  yield), and  th e  following derivatives of 
th is  com pound : 2-methyl-, m . p. 253° (sinters 243°);
2-ethyl- (III) , m . p. 197°; 2 :  2-diethyl-, m. p. 199— 
200°; 2-n-propyl-, m. p. 187° (theoretical, yield);
2-n-butyl-, m . p. 165° (theoretical yield).; 2-n -amyl-, 
m. p. 146° (29% yield) ; 2-n-jiéxyl-, m. p. 136° (31% 
y ield); 2-n-heptyl-, m . p. 124° (50%  yield) ; 2-iso- 
propyl-, m. p. 224° (16% yield) ; 2-isobutyl-, m. p. 
152-5° (47% y ield); 2-iso amyl-, m . p. 142° (44% 
yield). 4 -Methoxy-7-methyl-2 : 2-diethyUndan-l : 3-
dione (oily) w ith  alum inium  chloride gave I I I .  Im
proved conditions for carrying ou t the  condensation 
are described. Ferric chloride can be used in place 
of alum inium  chloride.

T h e su b stan ces are graded  in  order of antiseptic 
a c t iv ity , m ax im u m  effic iency  b e in g  ob ta in ed  with  
w -h ep ty l an d  n -h e x y l d er iv a tiv e s . B ranched-chain  
com p ou n d s are less e ffectiv e . A. A. L e v i,

F lu o re n e  s e r ie s . S y n th e s is  of tw o  k e to n e s  :
2 -f lu o ry l m e th y l  k e to n e  a n d  2 : 7 -f lu o ry l d im e th y l 
d ik e to n e . K . D z ie w o n s k i and  J . S c h k a y d e r  
(Bull. Acad. Polonaise, 1930, A , 529—535 ).— Fluorene 
condenses w ith  acety l chloride in  the  presence of 
alum inium  chloride in  carbon disulphide solution to 
give 2-fluoryl methyl ketone, b. p. 323— 328°/20 mm., 
m. p. 132° (phenylhydrazone, m. p. 216— 218°; oxime, 
m. p. 196— 197°), and 2 : 1-fluoryl dimethyl diketone 
(2 ; 7-diacètylfluorene), m. p. 182— 184° (phenylhydr
azone, m . p. 233—235°; dioxime, m. p . 258°). 2- 
F luory l m ethyl ketoxiine is converted  b y  a  Beckmann 
change when heated  w ith  d ry  hydrogen chloride in 
acetic anhydride and acetic acid solution in  a sealed 
tube  a t  100° in to  2-acetamidojluorene, m . p. 192—- 
193°, hydrolysed by heating  -with 6%  hydrochloric 
acid to  2-aminofliiorene, m. p. 127— 129°. Oxidation 
of 2-fluoryl m ethyl ketone w ith  potassium  dichrom ate
and  acetic acid converts i t  in to  fiuorenone-2-carboxykc 
acid, identical w ith a  specim en prepared  from fluoren- 
one-1 : 7-dicarboxylic acid (Bam berger and  Hooker,
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A., 1885, i, 905). Sim ilarly, th e  dioxim e of the  
diketone is converted  in to  2 : 7-diacelamido-, m . p . 
274°, hydrolysed to  2 : 1-diamino-, m . p. 162— 163°, 
-fliwrene. J .  W . B a k e r .

F o rm a tio n  of c h lo ra n i l  f r o m  a r o m a t ic  c o m 
pounds, a n d  u s e  of th e  r e a c t io n  in  a n a ly s is . 
R . P. P . C o l m a n t  (Ann. Soc. Sci. B ruxelles, 1931, 
[R], 51, 27— 39).—A bout 130 arom atic  com pounds 
were tested  for th e  fo rm ation  of chloranil, by  heating  
with hydrochloric acid, d 1-08, an d  potassium  chlorate 
on a w ater-bath . N either benzene nor its  halogeno-, 
nitro-, azo-, o r sulphonic derivatives, nor those con
taining groups linked  b y  carbon to  th e  nucleus give 
chloranil, b u t th e  com pound is given by  benzene 
substituted by  th e  am ino-group and  its  a lky l or acyl 
derivatives, th e  hydrazine group, th e  pyrazolo group, 
and the  hydroxy l group an d  its  ethers. The presence 
of a single active group m akes th e  reaction  possible. 
If more th a n  tw o sub stitu en ts  are  presen t, one of 
which is an  a lky la ted  chain, no chloranil is form ed. 
When tw o active su b stitu en ts  are  p resen t th ey  m ust 
be in the  ^-position  if reaction  is to  tak e  place. W ith  
more th a n  tw o active sub stitu en ts  no chloranil is 
formed. The analy tica l application  of th e  reaction  
is exemplified by  te s ts  on the  reduction  products of 
nitro-coinpounds. The in troduc tion  in to  phenol or 
aniline of an y  inactive su b stitu en t decreases the  
yield of chloranil. I n  phenols th e  n itro-group  de
creases th e  yield m ore th a n  th e  carboxyl group, w hich 
in tu rn  reduces th e  y ield  m ore th a n  th e  m ethy l 
group. F o r aniline th e  order is reversed. p-A m ino- 
derivatives give g rea te r yields th a n  o-am ino-deriv- 
atives, b u t  o-phenol derivatives give g rea te r yields 
than p -phenol derivatives. Phenol e thers give 
smaller yields th a n  phenol. Cresol e thers give no 
chloranil. A. R e n f r e w .

R e d u c tio n  p o te n t ia ls  of s o m e  h ig h e r  b e n z o -  
logues of th e  q u in o n e s . L . F . F ie s e r  and  E . M. 
Dietz (J. Am er. Chern. Soc., 1931, 53, 112S— 1133).— 
The norm al reduction  po ten tia ls of 1 ; 2 -benzanthra-, 
1: 2 : 7 : 8- an d  1 : 2 : 5 :  6-dibenzanthra-, 1 : 2-(3- 
m ethylbenz)-l: 2 : 5 : 6-dibenzanthra-, 5 : 6 -  and  6 : 12-  
chryso-, 12-hydroxy- an d  12-ethoxy-5 : 6-chryso-, 
1 :2-benz-3 : 4 -an thra-, a n d  picene-quinones have 
been determ ined, generally  by  ca ta ly tic  reduction  
ancl potentiom etric  titra tio n  of th e  red u c ta n t w ith  a 
suitable oxidising a g e n t : th e  values are, respectively, 
0-228, 0-264, 0-268, 0-257, 0-465, 0-392, 0-391, 0-418, 
0-430, and  0-474 ¿ 0 -0 1  volt. The significance of 
these resu lts is discussed an d  th e  po ten tia ls of benz- 
and dibenz-anthraquinones lend su p p o rt to  th e  
o-quinonoid th eo ry  of th e  s tru c tu re  of an th racene 
(cf- Fieser an d  Ames, A., 1927, 1198), and  are n o t 
feadily harm onised w ith  th e  p-linking s tru c tu re  w hich

a sym m etrical s tru c tu re . C ontrary  to  th e  assum p
tion of Besehke and  Diehm  (A., 1911, i, 889) th e  stable
o-quinonoid s tru c tu re  of hydroxyam p/iichryso- 
quinone is th e  one possessing th e  higher reduction  
potential, an d  th is  com pound thus form s a n  exception 
to the rule (loc. cit.) th a t  w hen a  quinone can  ex ist 
m two tau tom eric  form s th e  one w ith  th e  lower 
potential will be the  stab le  form . J .  W . B a k e r .

N ew  p  - 2 - c a rb o x y b e n z o y lb e n z e n e su lp h o n ic  
acids a n d  tb e  c o r re s p o n d in g  a n th ra q u in o n e

c o m p o u n d s . I .  G u b e l m a n n , H . J .  W e t l a n d , and  
O. S t a l l m a n n  (J. Amer. Chem. Soc., 1931 ,5 3 ,1 0 3 3 — 
1036).—N itra tio n  of p-2-carboxybenzoylbenzene- 
sulphonic acid (as its  sodium  salt) w ith  m ixed acids 
a t  15—35° affords p-(4:-nitro-2-carboxybenzoyl)- 
benzencsulplumic acid (I) (as its  sodium  salt), con
v erted  by  heating  in  25%  oleum  a t  150° in to  2-nitro- 
anthraquinone-7-sulplionic acid. This is converted  
b y  sodium  chlorate in  boiling hydrochloric acid 
solu tion  in to  l-chloro-2-nilroanthraquinone, m . p. 
251— 252°, reduced by  sodium  sulphide in  alkaline 
solution  to  th e  corresponding 2-amino-derivative, 
m . p . 302— 303°. R eduction  of th e  original nitro- 
sulphonic acid (I) w ith  iron  an d  glacial acetic acid 
affords p-(4:-amino-2-carboxybenzoyl)bcnzenesulphonic 
acid, sim ilarly  converted  in to  2-am inoanthraquinone- 
7-sulphonic acid, w hich on hea tin g  w ith  am m onia and  
arsenic acid a t  180° gives 2 : 7-diam inoanthraquinone, 
converted  in to  th e  corresponding dihydroxy- and  
d iacetoxy-derivatives in  th e  usual m anner.

J .  W . B a k e r .
C h lo r in a tio n  of d e r iv a tiv e s  of o -m e th y lb e n z o -  

p h e n o n e . H . d e  D ie s b a g h  an d  P . D o b b e l m a n n  
(Helv. Chim. A cta, 1931, 14, 369— 378; cf. A., 
1925, i, 1435).—-T rea tm en t of o-m ethylbenzophenone 
w ith  chlorine a t  120° during 24 hrs. gives mainly^ 
10 : lO-dicliloro-9-anthrone (cf. T horner an d  Zincke, 
A ., 1878, 231). The p ro d u c t form ed a fte r  2 hrs. 
contains 2 atom s of chlorine per mol., and  is n o t 
converted  in to  an th raqu inone when m oistened and  
th e n  k e p t in' a  vacuum  (whereby hydrogen chloride is 
e lim in a ted ); boiling w ith  alcohol, however, leads to  
th e  form ation  of an th raqu inone an d  o-benzoyl- 
benzoic acid. C hlorination a t  180° during  4 hrs. 
gives a q u an tita tiv e  yield of 10 : 10-dichloro-9- 
antln-one, w hich is p robably  form ed by  loss of hydrogen 
chloride from  th e  in term edia te  trichlorom ethyl 
derivative, 4:-Chloro-2'-methylbenzoplienone, b. p. 
194°/14 m m ., from  o-toluoyl chloride an d  chloro- 
benzene in  presence of alum inium  chloride, is con
v erted  b y  chlorine a t  130° in to  3 : 10 : 10-trichloro-
9-anthrone, m . p. 137°, w hich w hen boiled w ith 
alcohol gives 2-chloroanthraquinone. 2 : 5 -Dichloro- 
2 '-metliylbcnzophenone, b. p . 203°/13 m m ., in . p . 63-5°, 
from  o-toluoyl chloride an d  p-dichloroben?ene, does 
n o t undergo ring  closure w hen chlorinated , p robably  
owing to  a  steric h indrance effect ; th e  resulting  t r i 
chlorom ethyl derivative  is converted  b y  dissolution 
in  sulphuric acid in to  2 : 5-dichlorobenzophenone- 
2 '-carboxylic acid . C ondensation of benzoyl chloride 
an d  p-chlorotoluene gives 2-cldoro-5-m ethylbenzo- 
phenone, m . p . 35—36° (cf. Heller, A., 1913, i, 631), 
an d  liquid products contain ing 5-chloro-2-m cthyl- 
benzophenone, since chlorination  of these a t  180° 
gives some 2 : 10 : 10-trichloro-9-anthrone, m . p . 162° 
(the 2-chloro-derivative is n o t convertib le in to  an  
an throne). 4-Chloro-o-toluidine is converted  by  th e  
usual m ethod  in to  4t-chloro-2-cyanotoluene, m. p. 48°, 
hydrolysed by  70%  sulphuric acid to  4-chloro-o- 
toluic acid, m. p. 168°. The chloride of th is acid and 
benzene in  presence of alum inium  chloride and  carbon 
disulphide give 5-chloro-2-methylbenzophenone, b. p. 
191°/12 m m ., m . p. 41°, chlorinated  to  2 : 10 : 10-tri- 
chloro - 9 - an th rone. 2 : 4 -  Dichloro - 5 - methylbenzo- 
phenone, b. p. 202—203°/12 m m ., m. p. 78°, from
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2 : 4-dichlorotoluene and  benzoyl chloride, is chlorin
a ted  a t  180° to  the  monochloromethyl derivative, 
which a fte r tre a tm e n t w ith sulphuric acid a t  35° and  
subsequent ox idation  w ith  alkaline potassium  p e r
m anganate  affords 2 : i-dichlorobenzophenone-5-carb- 
oxylic acid, m. p. 167°. C hlorination of 2 : 5-di- 
benzoyl-p-xylene in  a sm all am oun t of triehloro- 
benzene a t  140— 150° gives slightly  im pure 2 : 5-di
benzoyl-1 : 4-di(trichloromethyl)benzenet m . p. 205-5°, 
w hich when heated  in  n itrobenzene or trichlorobenz- 
ene a t  180° passes in to  7 : 7 : 14 : 14-teirachloro- 
5 : 12-diketopentacene, decom p. 200° w ith o u t m elting.

C hlorination of 2 : 5-dim ethylbenzophenone a t  
180° gives m ain ly  2-chloromethyl-o-trichloromethyl- 
benzophenone, which w hen m oistened and  then  k ep t 
in  a vacuum  elim inates 1 mol. of hydrogen chloride, 
and  is converted  by  w ater a t  150° in to  2-hydroxy- 
methylbenzophenone-5-carboxylic acid, m . p. 198—200°. 
W hen th e  above te trach loro-derivative is hea ted  w ith  
alcohol for several days, unexpectedly  2-trichloro- 
mcthylanthraquinonc, m. p. 154°, is produced. This 
is converted  by sulphuric acid a t  35° in to  an th ra- 
quinone-2-carboxylic acid, and  w hen boiled w ith  n itro 
benzene affords di-2-anthraquinonylacetylene, also 
form ed when the  trieh lorom ethyl derivative  is trea ted  
w ith  am yl-alcoholic sodium  h y d ro x id e ;' reduction  
w ith  alkaline hyposulphite gives a(3-di-2-anthra- 
quinonyletliylene. H . B u r t o n .

M orph .o lquin .one. L. F . F i e s e r  (Ber., 1931, 64, 
[B], 701—702).—F uller details are  given of the  
synthesis of m orpholquinone from  3-hydroxyphen- 
an th rene  (cf. A., 1929, 567). H . W r e n .

[A c tio n  of a lu m in iu m  c h lo r id e  o n  o -d ih y d ro x y -  
b e n z il .]  P . K . B r a ss  (Ber., 1931, 64, [B], 700— 
701; cf. B rass an d  others, A., 1930, 1589).—T h e  
synthesis of m orpholquinone by  F ieser (A., 1929, 567) 
has been overlooked. H . W r e n .

R e a c tio n  of a r o m a t ic  1 : 4 -d ik e to n e m o n o x im e s  
o c c u r r in g  in  p la c e  of th e  B e c k m a n n  t r a n s f o r m 
a tio n . IV . B e n z o y le n e m o rp h a n th r id o n e  a n d  
b e n z o y le n e m o rp h a n th r id in e . R . S ch o ll  and  J .  
Mu l l e r  [w ith J .  D o n a t ] (Ber., 1931, 64, [B], 639— 
655; cf. th is vol., 488).—O xim ation of 1-aroyl- 
an thraquinones leads to  l-aroylan thraquinone-9- 
oximes (I), p robably  m ixed w ith  sm all am ounts of 
easily rem oved isomerides. D ehydration  of the  
oxim es to  the  benzoylenem orphanthridones (II) takes 
place by  loss of w ater p robably  th rough  the  in te r
m ediate com pounds of th e  type  I I I .  The production

° g h i < C ( N . 0 H ) X ^ )  ( L )

COPh

(II.)
C6H 4< g > I j Q  —n,o C6H4< CQ

N(OH)-C6H 4£

(III.)

of an th raqu inone-l-carboxyary lides or anthraquinone- 
1-carboxylic acid and  arylam ines w ith aqueous or 
alcoholic hydrochloric acid a t  an  elevated tem pera tu re

(IV.)

is a  consequence of an  isom érisation of the  oximes in to  
an thraquinone-9-an il-l-carboxylic acids,

Q Q _____
C6H 4< Q ^ .^ p ji ^ C 6H 3'C 0 2H  ; the  reaction occurs in

place of th e  norm al B eckm ann transform ation  of 
quinoneoxim es.

I t  is proposed to  designate the  s tru c tu re  IV  by  
th e  nam e “ m orphan th rid ine ,” 
p a rtly  by reason of its  re la tion 
ship to  phenan th rid ine  and 
p a rtly  of its  kinship to  K n o rr’s 
m orphine form ula. 

B en zo y len em o rp h an th rid o n e  
I I I  (anhydro-com pound of phenyl an th raqu inony l 
ketoxim e) is converted by fusion w ith  potassium  
hydroxide in to  anthraquinoneanil-o-carboxylic acid,____ pri______
C6H 4 < c (:n .c 6H 4.C 02H ) > G<5H 4, m - P- 222° (after 
softening) (very reaclily converted by  acids in to  
an th raqu inone and  an th ran ilic  acid), 1 : 2-phthalyl- 
acridone, n o t m olten below 350°, and  acridone, 
m. p. 349—350°. A nthraquinoneanil-o-carboxylic 
acid is obtained syn thetically  from  ms-dibromo- 
an th rone an d  an thran ilic  acid in  boiling toluene. 
I t  is m ainly unchanged by  concen tra ted  sùlphuric 
acid  a t  80—90° and  converted  in to  an th raqu inone 
an d  an thran ilic  acid a t  130— 140° ; tre a tm e n t of its  
chloride w ith alum inium  chloride in  benzene gives 
an thraquinone and o-aminobenzophenone.

A nthranol-l-carboxylic acid, m. p. 248° varying 
w ith th e  ra te  of heating , is converted  b y  brom ine in  
boiling chlorobenzene in to  9-bromoanthrone-l-carb-
oxylic acid, CcH 4< ^ Q ^ p r^>CGH 3-C02H , decom p. 225°

when rap id ly  heated , transform ed b jr aniline in  
benzene in to  9-anilinoanthrone-l-carboxylic acid, m. p. 
indef. 160— 163°. The last-nam ed com pound does 
n o t give benzoylenem orphanthridone w hen trea ted  
w ith  n itrobenzene containing hydrogen chloride. I t  
is converted by  potassium  ferricyanide in  alcoholic 
alkaline solution followed by  very  cautious add ition  
of acetic acid in to  anthraquinone-9-anil-l-carboxylic 
acid, m. p. 171— 172° (decomp.), read ily  hydrolysed to  
aniline an d  an th raqu inone-1-carboxyl ic acid  ; a ttem p ts  
to  transform  i t  in to  benzoylenem orphanthridone were 
unsuccessful.

P ro trac ted  ebullition of an th raqu inone and  hydr- 
oxylam ine in  alcoholic alkaline solution gives an th ra- 
quinonem onoxim e in  only 2-5% yield ; th is  m ay  be 
increased to  ab o u t 50%  if an th raqu ino l is used  as 
in itia l m aterial. The application  of the  m ethod  to  the  
p roduction  of l-benzoylanthraquinone-9-oxim e is 
described.

[W ith E .  S t i x .] Benzoylenem orphanthridone is 
converted  b y  sodium  am algam  in boiling absolute 
alcohol and  repeated  crystallisation  of the  p roduct 
from  alcohol into benzoylenemorphanthridine, in. p. 
21S°. H . W r e n .

C o n s ti tu t io n  of a m y r in s .  H . D ie t e r l e  (Arch. 
P harm ., 1931, 269, 78—87).—ct-Amyrin (cf. H orr- 
n iann, A., 1930, 216 ; V esterberg, A., 1922, i, 825) is 
oxidised by chrom ic and  acetic acids in  a  cu rren t of 
steam  to  carbon dioxide, acetone, oc-amyrone [hydr- 
azone, m . p. 252° (decomp.)], an d  a  ketone, C21H 340 ,
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ra. p. 89—90° [a]'“ +123-2° (all ro ta tions in  chloro
form) (hydrazone, m. p. 224°). a-A m yrin has th e re 
fore a  side-chain of nine carbon atom s w hich contains 
an  isopropyl group. W ith  boiling n itric  acid (d 1-46) 
i t  yields substances, C20H 27(NOo)2(C 02H )3, m. p. 171°,
[a]i5 +29-6°, and  C20H 29(NO2)2(CO2H )3, m. p. 185— 
186°, [a]j? +54-3°. The form er is reduced by zinc d ust 
and  acetic acid to  th e  corresponding diamine, m . p. 
196°. The oily ozonide of a-am yrin yields when 
heated  an  acid, C20H 38(CO2H )2, [a]?,’ + 88-0°, an d  when 
tre a te d  w ith  w ater an  acid, C20H 33(CO2H )3, [a]“  
+  104-5°. B o th  acids are sa tu ra ted . D ehydrogen
ation  of a-am yrin  w ith  selenium gives hydrocarbons, 
C21H 36, m. p. 184°, [cx]t? + 4 1 -7 °; C14H 22, b. p. 140°/ 
15 m m ., [a]ff +34-6°, and  C14H 14, b. p. 170°/15 m m . 
[picrate, m . p. 134°). a-A m yrin is n o t isom erised by  
boiling form ic or hydrobrom ie acid, b u t p-am yrin 
yields a  formate, m . p. 210°, which is hydrolysed to  
y-am yrin, C30H 50O, m . p. 145°, [a];J + 4 2 ° . This is 
d ehydra ted  by phosphorus pentachloride to  y-am yril- 
ene, C30H 48, [a]';? +54-1°. a-A m yrin is reduced by  
hydriodic acid to  amyrene, C+ELa, b. p. 120°/15 m m ., 
[«]? +44-9°. o H  E  F . N o t t o n .

C annabis  indica  resin. II. R. S. C a h n  (J.C.S., 
1931, 630—638).—The active principle of Cannabis 
indica resin (hashish etc.) is contained in  a high- 
boiling resin, from  which cannabinol (I), trin itro - 
cannabinol (II), a  hydrocarbon  (III) , and  nitro- 
cannabinolactone (IV) (cf. A., 1930, 913) have been 
prepared. The sta tem en ts  of W ood, Spivey, and 
Easterfield  (J.C.S., 1899,75,20) on the  isolation of I  are 
confirmed. “ Crude cannab ino l” is e ther-so luble ,b . p. 
abou t 265°/25 m m ., and  yields when trea ted  w ith  acetyl 
chloride in  pyrid ine a crystalline acetylcannabinol. 
C21H 250 2Ac, in. p. 75°, w hich on hydrolysis affords 
pure cannabinol, b. p. 263°/20 m m . (uncrystallisable). 
The cannabinol unless prepared  from  the  acety l 
derivative is a  m ix ture . N itra tio n  of cannabinol 
w ith  cold fum ing n itric  acid yields I I ,  oxidised by 
h o t n itric  acid to  IV . I I  form s a  methyl ether, m . p. 
150°, m ost conveniently  p repared  w ith d ry  m ethyl 
iodide and  silver oxide, in  absence of a solvent, and  
hydrolysed by  w arm  pyrid ine an d  a little  w ater, 
showing th a t  m ethy la tion  occurs a t  th e  hydroxyl 
g ro u p ; th e  bcnzenesulphonyl derivative of I I  has in. p. 
196— 197°. I I  contains tw o benzene nuclei, one in  
the residue giving IV , the  o ther carrying tw o nitro- 
groups an d  a  phenolic hydroxyl g ro u p . The obj ection 
of Bergel (A., 1930, 1431) to  th e  s tru c tu re  previously  
proposed for IV  (loc. cit.) is refu ted . The m ain  con
stitu en t of I I I  is p robab ly  n-nonacosane.

F . R . S h a w .
[Constituents of] euphorbium resin. L. 

S c h m id  and  M. K . Z a c k e r l  (M onatsli., 1931, 57 ,
177—200).—The ligh t petro leum  ex trac tive  of the  
resin is hydrolysed w ith  alcoholic alkali, the  alkaline 
solution added to  30— 40%  alcohol, and  th e  euphorb- 
one purified fu rth e r b y  various solvents. E u p h o rb 
one can only be ob tained  crystalline from  benzene 
(in which i t  is very  soluble) or light petroleum  (b. p. 
20—50°; from  w hich i t  separates w ith  m. p. 67— 68°). 
When euphorbone of m. p. 67— 68° is heated  a t  40°/ 
high vac. i t  becomes am orphous (m. p . 70— 114°). 
The more fusible form  can be isolated d irectly  from  th e

resin  by ex trac tion  w ith  lig h t petroleum . The carbon 
con ten t of euphorbone varies from  79 to  83%  accord
ing to  th e  num ber of crystallisations. Euphorbone 
gives an  ill-defined acetate, m . p. 96°, a  benzoate, m. p. 
118° (di6rorao-derivative), and  an  anisate, m. p. 159—  
160° (hydrolysed by  alcoholic alkali to  the  original 
m ateria l, m . p. 67— 68°). C ataly tic  hydrogenation 
of euphorbone affords a  hydroeupliorbone, m. p. 109° 
[acetate, m. p. 99°). A ldehydic substances are 
ob tained  by  ozonolysis of euphorbone, which is 
p robably  a  m ixture.

E uphorbol, p robably  C2GH 480 , m. p. 118°, ex
tra c te d  from  th e  resin by  B auer and  Schenkel’s
m ethod  (B., 1929, 137), gives an  anisate, m. p. 159°,
w hich appears to  be identical w ith euphorbone 
anisate. E uphorbol ace ta te  gives an  am orphous
dibromide. H . B u r t o n .

Optical activity and polarity of substituent 
groups . XVII. f-Menthyl hydrogen naphthal- 
ate, its  alkali salts, and m ethyl ester. H . G. R u l e  
and  A. M c L e a n  (J.C.S., 1931, 669—672).—Sodium 
m enthoxide and  naphthalic  anhydride yield 1 -menthyl 
hydrogen naphthalate, m . p. 141° (solidifies and  rem elts 
a t  abou t 271°) [sodium, potassium, and  lithium  salts, 
an d  1 -menthyl methyl naphthedaie, m. p. 96-5—97° 
(slight decomp.) (from the  silver sa lt and  m ethyl 
iodide). W ith  th e  exception of th e  m ethy l ester all 
are unstab le  even a t  th e  ordinary  tem perature. 
T he ro ta to ry  powers for th e  m ethyl and  hydrogen 
esters in  benzene and  acetonitrile for different w ave
lengths are given (the free hydrogen ester has a high 
d ex tro ro ta tion  in  benzene); th a t  of th e  hydrogen ester 
in  m ethy l alcohol ( [ J / ] m 6i  —3S3°, c = 4 )  falls to  small 
positive values in  the  form  of th e  salts, th e  depressions 
being in  th e  order K > N a > L i .  F . R . S h a w .

Optically active a-pinenes. F . H . T h u r b e r  
an d  R , C. T h i e l k e  (J. Amer. Chem. Soc., 1931, 53, 
1030— 1032).— O ptically pure specimens of d-, b. p. 
155— 156°/760 m m ., [ a ] j ?  +51-14°, < f °  0-8591, nf,
1-4663; 1-, b. p. 155— 156°/760 m m ., [a ]'j?  —51-28°, 
d 0-8590, ri§ 1-4662; and  dl-, b. p. 155— 156°/760 
m m . [ajfj 0-00, d1'1 0-8592, rifl 1-4664, -a-pinene are 
p repared  by  th e  action  of d im ethylaniline on the ir 
nitrosochlorides (preparation  described), d-, m . p. 
89-5°, [ a ] g  + 396-2°; 1-, m. p. 90-0°, [ a j g  -3 6 6 -8 °  
in  benzene; and  dl-, m. p. 115°. C ontrary  to  s ta te 
m ents in  th e  lite ra tu re , th e  pinenes are converted 
norm ally in to  d-, [ a ] g  +33-52°, 1-, [a]‘g -3 3 -2 4 ° , in 
1 %  alcoholic solution, and  dl-, all m. p . 132°, - a -  

pinene hydrochloride, respectively. J .  W . B a k e r .

Degradation of 4-metbylcamphor to m ethyl- 
/socamphoronic acid. M. B r e d t -S a v e l s b e r g  and 
J .  B u c h k r e m e r  (Ber., 1931, 64, [R], 600— 610).—  
The m ethylcam phor derived from  fenchone or 
cam phor (A., 1919, i, 125) is identified as 4-m ethyl- 
cam phor.

Fenchone, b. p . 190°, djf5 0-9473, [a]2»1 +62-07°, is 
converted  by a small excess of m agnesium  m ethyl 
iodide in to  ierf.-methylfenchol, b. p. 88—89°/12 mm., 
m. p. 61°, [a]',} +5-14° in  e thy l alcohol, transform ed 
b y  acetic anhydride a t  150° in to  a m ix tu re  of hydro
carbons Cn H 18 from  which optically inactive 4- 
methylisobornyl acetate, b. p. 106— 107°/12 m m ., is 
ob tained by  m eans of glacial acetic and  sulphuric acids.
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4:-Methylinoborneol, m. p. 192— 193° (phenylurethane, 
m . p . 102— 103°), is oxidised by  potassium  dichrom ate 
an d  sulphuric acid to  4 -methylcamphor, m . p. 168°
{semicarbazone, decomp. 255- 257° ■ oxvme, m. p.
132— 133°). Boiling sulphuric acid (d  1-18) converts 
th e  oxime in to  5-methyl-<x-campholenonitrile, b. p. 
115— U 8°/1S mm,, d\* 0-9217, <  1-47221, hydrolysed 
to  5-methyl- a-camphole n ic acid,

C M ^ S > CMe‘CH2'C°2H ’ b - >  150— 151-5712
m m ., m . p. 36-5—37°, d f  0-9841, nj? 1-649S2 (ammon
ium  sa lt; corresponding amide, m. p. 99— 100°). 
Successive trea tm en t of m ethyl-a-cam pholenie acid 
w ith perm anganate in  alkaline solution and  chromic 
acid and  sulphuric acid gives methylisocamphoronic 
acid, C 0 2H-CMe2,GAIc(CH2-C02H)2, m. p. 180— 1S2° 
(deeomp.) (barium  and  monohyclrated silver salts), 
and  methylisoketocamphoric acid [silver and  barium 
s a lts ; corresponding dilactone, C+EI^O,,, m . p . 240— 
242°, and  the  compounds decomp. 224—
225°, an d  C j 3H 220 4N g, m .  p. 244— 245° (decomp.), 
form ed therefrom  w ith  one and  tw o mols. of semi- 
carbazide, respectively], [z'soKetocamphoric acid 
is transform ed by  acetyl chloride in to  a  sim ilar 
dilactone, C ^H ^O ,,, m. p. (indef.) 180— 185°.] The 
dilactone is oxidised b y  alkaline hypobrom ite to  
m ethylisocam phoronic acid. H . W r e n .

--Camphor derivatives. II. Identity of di- 
hydroteresantalic acid with --«pocamphane-7- 
carboxylic acid. T. H a s s e l s t r o m  (J. Amer. Chem. 
Soc., 1931, 53, 1097— 1103).—The s truc tu re  of 
teresantalic  acid (Ruzicka and  Liebe, A., 1926, 400) 
is confirmed by  th e  following observations. M ethyl 
te resan ta la te  is converted b y  90%  formic acid in to  
th e  lactone of 2-hydroxy-7i-apocam phane-7 -carboxylic 
acid (I), which is ob tained by hydrolysis of the  lactone 
w ith  2 %  sodium  hydroxide and  has th e  carboxyl 
group in  the  bridge an d  no t in  the  ring, bo th  products 
being identical w ith  those ob tained by  Sem m ler and  
B arte lt (A., 1907, i, 1062). O xidation of th e  hydroxy- 
acid w ith  alkaline perm anganate  affords th e  corre
sponding 2-keto-^-a.poca/mphane-l-carboxylic acid (keto- 
diliydroteresantalic acid), m, p. 269—270°, [oc]j? —55° 
in  10%  alcohol solution, th e  semicarbazone, m. p. 204—  
205°, of which is reduced by  W olff’s m ethod to  di- 
hydroteresantalic  acid identical w ith  7r-apoeamphane-
7-carboxylic acid (II) previously synthesised (Ann. 
Acad. Fenn., 1929, 30, 12). The m ixed (probably 

stereoisomeric) m ethyl chlorodi- 
hydro teresan talates ob tained by 
R upe an d  T om i’s m ethod (A., 
1917, i, 13S) are reduced by  
alum inium  am algam  and  m oist 
ether, followed by  sodium and  
alcohol, to  dihydroteresantalol, 
oxidised by potassium  dichrom ate 
and  sulphuric acid to  diliydro- 
teresan talal, fu rther oxidised by 

alkaline po tassium  perm anganate  to  dihydroteresan- 
talio acid identical w ith  the  specimen obtained above. 
Teresantalol is converted by  a  sa tu ra ted  m ethyl- 
alcoholic solution of anhydrous hydrogen chloride in  
a  freezing m ix ture  into, a  m ix tu re  of solid and  liquid 
chlorodihydroteresantalol, th e  solid product being re-

CH2

O H ,

\

•CEL

c h 2
CMe—|—CO„H 

CH-OH

CMo (i.)

(n .) JCHo

duced by  sodium  and alcohol to  d ihydroteresantalol. 
Such side reactions as are  here observed m ay be due 
e ither to  th e  form ation of stereoisom erides or to  a 
rearrangem ent of th e  teresan talene to  th e  san tene 
skeleton. J .  W . B a k e r .

Action of substituted aromatic am ines on 
camphoric anhydride. Rotatory powers of som e 
disubstituted camphoranilic acids. M. Sing h  
an d  D. S in g h  (J.C.S., 1931, 478— 482).—I n  presence 
of sodium  acetate, from  cam phoric anhydride and  
th e  appropria te  am ine are obtained : 2 ' :  3 '- , m. p . 
190— 192°, 2 ':  6 '-, m. p. 236—238°, 2 ' :  5 '-dimethyl-, 
mi p . 203—204°, 5 '-nitro-2'-methoxy-, m . p . 162— 163°, 
4 '-nitro-2'-methoxy-, m. p. 185— 186°, 5'-nitro-2'- 
methyl-, ml p: 220—221°, 3 '-nfiro-4'-methyl-, m . p . 
204—205°, 2 '-nitroA'-methyl-, m . p. 187°, and  4 '-nitro- 
2'-methyl-camphoranilic acids, m. p. 229—230°. 
N itra tion  of th e  corresponding acids gives d'-chloro-2'- 
nitro-, m . p . 20+ —205°, 4 '-brom o-2'-nitro-, m . p . 212°, 
(W ootton, J.C .S., 1910, 97, 405, gives m . p. 204—  
206°, and  describes i t  as 3 '-nitro-), 2 ' : G'-dinitro-4 '- 
mcthoxy-, m. p . 22S—229°, and  2 ':  G'-dinitro-i'- 
ethoxy-camphoranilic acids, m . p. 189— 190°. The 
ro ta to ry  power of these acids in  different solvents has 
been exam ined, and i t  is shown th a t, in  accordance 
w ith  R ule’s sta tem en t (A., 1924, ii, 645), groups of like 
po larity  reinforce, and  of opposite po larity  neutralise, 
each other when th ey  are in the  p-position  w ith  respect 
to  each other. A nitro-group in  th e  o-position causes 
considerable rise in  th e  ro ta to ry  power, accompanied 
by  reversal of sign. F . R . Siiaw .

Solubility of salts of camphorcarboxylic acid.
M. P ic o n  (J. Pharm . Chim., 1931, [viii], 13, 185— 
196, 233—243, an d  Bull. Soc. chim ., 1931, [iv], 49, 
399—423; cf. B ruhl, A., 1903, i, 4).—The solubility 
in  w ater and  organic solvents of th e  following cam- 
phorcarboxylates is d iscu ssed : sodium , calcium,
magnesium, zinc, neodymium, cerium, norm al (mono
hydrate  an d  anhydrous) and  basic copper, gold, lead, 
b ism uth, uranyl. F . O. H o w it t .

a-Carboxycamphocean-p-acrylic and -p-pro- 
pionic acids. Synthesis of p-homocamphor.
F . S a l m o n - L e g a g n e u r  (Compt. rend., 1931, 192, 
748—750).—Cam phoceanaldehydic acid (B redt, A., 
1917, i, 560) b y  successive action  of th ionyl chloride 
and  m ethyl alcohol gave th e  methyl ester, b. p. 135— 
136°/12 m m . (semicarbazone, m. p. 184°). This w ith  
ethy l b rom oacetate gave methyl ethyl u-carboxy- 
camphocean-p-acrylate, m. p. 52—53°, [a]]] —92-2° 
in  m ethyl alcohol, hydrolysis of w hich gave th e  acid, 
m. p. i74— 176°, [a]g +58-8° in  m ethyl alcohol. 
This was reduced in  presence of p la tinum  oxide to  
a-carboxycam phocean-P-propionic acid, m. p. 15(3— 
151°, [a]|] +38-1°, in  m ethyl alcohol, th e  lead or 
thorium  salt of which, w hen heated , gave ^-homo- 
camphor, m. p . 202—204°, [a]& +111-2° in  m ethyl 
alcohol (oxime, m. p. 104— 105°; semicarbazone, m . p. 
245°). A. A. L e v i .

Structure of nitrofuran and the m echanism  of 
nitration in the furan series. B. T . F r e u r e  and 
J . R . J o h n s o n  (J. Amer. Chem. Soc., 1931, 53, 
1142— 1147).—The n itro fu ran  obtained b y  th e  action  
of nitric and  acetic acids on fu ran  is no t th e  3-nitro-
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derivative (Marquis, A., 1905, i, 224), b u t is 2-nilro- 
furan  (m icrocrystallographic exam ination  by 
M c’C le l la n ) ,  also obtained by  decarboxylation of 
5-nitrofuroic acid (Hill an d  W hite, A., 1902, i, 388). 
N itra tio n  of m ethy l furoato  affords a nitroacetale, 
m . p . 96-3° (corr.) (together w ith  an  unidentified oil), 
w hich is converted  by  w arm  pyridine in to  m ethyl 
5-nitrofuroate, m . p . 81-6° (corr.) (Marquis, loc. oil. 
gives m . p. 78-5°), and  is p robably  th e  aceta te  of
either th e  2 • 3- Q H (0A c)-C H (N 02K  Q

z ' 6 > CH—rrrC (C 0 2M e)-^ ’ or tlie
corresponding 2 : 5-additive product of the  ester and
nitric  acid. Such add ition  is ten ta tiv e ly  suggested
as th e  m echanism  of n itra tio n  of fu ran  derivatives,
th e  observation th a t  no in term ediate  n itroacetates
can be isolated in  th e  n itra tio n  of th e  free acid being
explained by  th e  g rea ter lab ility  of these interm ediates.

J .  W . B a k e r .
Stability of the furan nucleus. N. A. Orlov and

V . V .T isc h t sc h e n k o  (J. R u ss . Phys. Chem. Soc.,193.0,
62, 2243—2248).—W hen coum arin is passed through
a  tu b e  heated  a t  860°, coum arone is o b ta in ed ; xanthone
a t  880° gives diphenyl e th e r; dim ethylpyrone gives
a  ta r  w ith  a  fu ran  reaction, carbon m onoxide being
evolved in  each case. These reactions show the
stab ility  of th e  fu ran  nucleus a t  high tem peratures.

E .  B .  U v a r o v .
Condensation of ketones w ith resorcinol. II.

R . N . S e n , iST. C. C i i a t t o p a d h y a , and S. C. S e n -
G u p t a  (J. In d ian  Chem. Soc., 1930, 7 , 997— 1006).—A
m ix tu re  of th e  ketone (1 mol.) and  resorcinol (2 mols.)
is heated  u n til m olten  and  tre a te d  w ith  hydrogen
chloride a fte r add ition  of anhydrous zinc chloride
a t  180— 190°. The condensation products are all
coloured and  possess dyeing properties in  varying
degree, although a  quinonoid form ulation  appears
impossible. T hus benzophenone and resorcinol afford
4  : 4-diphenyl-2 : 3-5 : 6-dihydroxybenzopyran,
OH-Cf)H 4<^Q p"j^>CBH 4-OH, m. p . 125— 127° {di
potassium  s a l t ; d?6ram o-derivative, m. p. 175°; 
dibenzoyl com pound). Fluorenone affords th e  sub
stance C25H 1G0 3, m. p. 220° (chloroacetyl com pound, 
m. p . 182°), and  benzil yields 4-phenyl-4-benzoyl-2 : 3-
5 : G-dihydroxybenzopyran, m . p . 215° (dipotassium  
salt). T he following com pounds are analogously 
ob tained  : 4-phenyl-4-irihydroxyphenyl-2 : 3-5 : 6-di-
hydroxybenzopyran, no t m olten below 280°, from  
trihydroxybenzophenone; 4-phenyl-4-methyl-2:3-5 : 6- 
dihydroxybenzopyran, m . p. 152° (from acetophenone) 
(di'&roroo-derivative, m . p. 160° ; dibenzoyl com pound, 
m . p . 115°); 4 : 4-dimethyl-2 : 3-5 : G-dihydroxybenzo- 
pyrnn, m . p . 165°, from  acetone (di&rorao-derivative,

m. p . 153°); th e  substance C9H 1G: C < ^ 3j ^ > 0 ,

m. p. 200°, from  cam phor (dipotassium  s a l t ; dibenzoyl 
com pound, m . p. 120° ; di&romo-derivative, no t m olten

below 280°); th e  compound C6H 10< ^q0p 3| q ^ |> O ,
softening and  decomposing a t  213°, from  cyclohex- 
anonc (dipotassium  and  barium  s a l ts ; dibenzoyl 
derivative, softening a t  202— 203°; dibromo-com- 
pound, n o t m olten  below 280°); th e  substance
Cu H 12N a<^QGg 3jQ g j^> 0 , m. p. 150°, from  antipyrine

.(di&romo-derivative, m. p. 190°). cycloHexanono and
pyrogallol give th e  compound CaH 10<^Qf,p 2|Q p | 2̂ >O,

unchanged below 2S0° (letrapotassium  an d  dibarium  
salts). W ith  resorcinol (1 mol.), phenanthraquinone
affords the  COTwpoR?!dCGH 4<^^Q^^>C<^QĜ 3|Q ^ ^ > 0 ,

o 6h 4*<

c gh .p

salt).

-CGH 3(OHW 0  
'C gH 3(O H )->u  
.C gH 3(OHW 0  
^CgH 3(O H )> U 

(I.)

m. p. 160° (dibenzoyl deriv
ative, m. p . 148°), whereas 2 
mols. of the  phenol give the  
substance (I) unchanged below 
290° (tetrabenzoyl derivative, 
m . p . 173°; tetrapotassium  

I I .  W r e n .

Fluoran derivatives. II. M ixed hydroxy- 
fluorans and their bromo-derivatives. III. Di- 
and tetra-methylfluorans and their nitro-deriv- 
atives. M. D o m in ik xew icz  (Rocz. Chem., 1931, 11 , 
103— 112, 113— 123).—I I .  6-Hyclroxyfluoran gives 
a  7-nitro-, m. p. 140° (decomp.), and  a 5 : 7-dibromo-, 
m . p. 189°, -derivative. 6 -Hÿdroxyftuoran-4-, -3-, and  
-2-carboxylic acids, all decomp. 360°, are p repared  by 
condensation, respectively, of 2-, 3-, an d  4-hydroxy- 
benzoic acid w ith  2 : 4-dihydroxybenzoyl-o-benzoic 
acid. 5 :7 -Dibromo-G-hydroxy-l : 2- an d  -3 : 4 -phenyl- 
enefluoran, m . p . 175° and  172°, are p repared  by 
brom ination  of th e  appropria te  phenylenehydroxy- 
fluorans. 3 : 6-Dihydroxy-l : 2-phenylenefluoran, m. p. 
294° (4 : 5 : 7-iri6romo-derivative, m. p . 308°), and  
4 : G-dihydroxy-2 : 3-phcnylenefluoran, m. p . above 
350°, are prepared  by condensation w ith  dilivdr- 
oxybenzoyl-o-benzoic acid, respectively, of naphtho- 
resorcinol and  1 : 2-d ihydroxynaphthalene. 6- 
E ydroxy-1 : 2- and  -3 : 4 -pyridinofluoran, m . p . 285° 
and  above 360° ( 5 : 7-di6romo-derivatives, m . p. 
307° and  above 360°), are  prepared  b y  condensation 
w ith  dihydroxybenzoyl-o-benzoic acid, respectively, 
of 6- an d  8-hydroxyquinoline. The m ercuri-acetate 
and -hydroxy-derivatives of the  pyrid ine derivatives 
have a  bactericidal action equal to  th a t  of phenol 
in  equivalent concentrations. The above products 
are dyes of th e  fluorescein type , w hilst th e  bromo- 
derivatives correspond w ith  th e  eosins.

III. 2 : 3 : 6 : 7-, 2 : 4  : 5 : 7-, and  1 : 3 : 6 : 8-
Tetramethylfluoran, in. p . 269°, 271°, an d  275°, re
spectively, are  prepared  by  condensing 0-4 -, m-4-, 
and  m-5-xylenol w ith  ph thalic  anhydride, w hilst 
p  - 2 - xylenol yields 3 : 6 - dihydroxy -1 : 4 : 6 : 8- 
tetramethylplithalophenone, m . p . 285—287°. The 
following are described : 4-n ilro-2: 7 -dimethyl-,
m . p. 206° (decomp.), 4 : b-dinitro-2 : 7- and. 
-3 : G-dimethyl-, m. p . 302° and  210° (decomp.), 
2 :4  : 5 : 7-telranitro-'À : G-dimethyl-, m . p . 330° (de
com p.), 1 : 8 -, 3 : 6 - ,  an d  1 : G-dinitro-2 : 4 : 5 : 7- 
teiramethyl-, m. p. 1S8°, 335°, and  255° (decomp.), 
4 : 5-dinilro-l : 3 : 6 : S-tetramethyl-, m. p . 195° (de
comp.), 2 : 4 : 5 : 7 - tetranitro - 1 : 3 : 6 :  8-tetramethyl-, 
m. p. 344° (decomp.), and  4 : 5-dinitro-2 : 3 : 6 : 7- 
tetramethyl-fluoran, m. p. 340° (decomp.).

R . T r u sz k o w sk i.
Constitution of tea-tannin. M. T s u j d i u r a  (Sci. 

P apers In s t. Phys. Chem. Res. Tokyo, 1931, 15 , 
155— 159; cf. A., 1930, 1295).-^Tea-tannin on 
m éthy la tion  gives a heptamethyl derivative,
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C22H n 0 3(0M e)7(+ IH .jO ), [a]o —135° in  acetone. 
O xidation gave gallic acid trim ethy l e ther and  veratric  
acid. The trim eth y l e ther of galloyl chloride con
densed w ith te tram ethyl-tea-catech in  (A., 1929, 
934) gave tetramethyl-tea-catechin galloate trimethyl 
ether, C^HjjOgiOM e),, m. p. 140°, th e  absorption 
spectrum  of which is identical w ith  th a t  of 
heptam ethyl-tea-tannin . The dem ethylated  product 
resembles tea-tannin . A. A. L e v i .

A tte m p te d  a s y m m e tr ic  s y n th e s is  of s u lp h u r  
c o m p o u n d s . B. K . M e n o n  and  P . C. G u h a  (Ber., 
1931, 64, [jB], 544— 546).—2-M ethyltetrahydrothio- 
phen, b. p. 130°/685 m m ., is converted by  Z-menthyl 
brom oacetate in to  th e  ester,

C H ^C H M e^^® 1 'CHg■CO2C10H 19, m. p. 107°, [a]“
+43-4° in  alcohol, w hich yields an  optically inactive 
product a fte r rem oval of th e  Z-menthyl group.

Propyl m ercap tan  is converted by  e thy l brom o
aceta te  and  subsequent hydrolysis in to  propylthiol- 
acetic acid, b. p . 244— 245°/685 m m . The correspond
ing brucine salt, m. p. 114°, is transform ed by  e thy l 
iodide in to  propylthiolacetic acid an d  brucine ethiodide.

H . W r e n .
D e riv a tiv e s  of 1 : 2 -d ih y d ro x y th io x a n th o n e .

A. A. L evi and S. Smiles (J.C.S., 1931, 520—527).—
4-Bromoveratrole and chlorosulphonic acid give
4-brom overatrole-5-sulphonyl chloride (analysed as 
the  amide, m. p. 236°), which is converted (a) in to  
veratrole-4-sulphonam ide, (b) by  vigorous reduction 
into th e  thiol, which oxidises to  diveratryl 4-disulphide, 
m. p . 94°, (c) by  sodium  sulphite in to  4 -bromoveratrole-
5-sulphinic acid, m. p . 122°, w hich w ith  liydriodic 
acid . gives di-A-brom-overatryl 5-disulphide, m . p. 
118— 119°. The th io l derived from  th e  sulphonyl 
chloride w ith  2-bromobenzoic acid affords 2-bromo- 
4 : 5-dimethoxy-2'-carboxydiphenyl sulphide, m. p. 
2 1 1— 212°, which by  dehydration  gives 4 -bromo- 
1 : 2-dimethoxythioxanthone (I), m. p. 159— 160°, iden
tical w ith  th e  product from  4-brom overatrole and

2-tliiolbenzoic acid. 5-Bromo- 
g  -j guaiacol condenses w ith  2 -thiol- 

benzoic acid to  form  4-bromo- 
OMe 2-hydroxy-1 -methoxy-, m . p. 208°, 
e m ethylated  to  give I , and  

dem ethylated  to  4-bromo-\ : 2 - 
dihydroxy-thioxanthone, m . p. 2 12°. I  is hydrolysed 
to  4-broino-l-hydroxy-2-methoxythioxanthone, m . p. 
191° [diacetoborate), also obtained by  th e  condensation 
of 4-bromoguaiacol and  2-thiolbenzoic acid. 1 - 
Hydroxy-2-methoxy-, m. p. 173— 174° [diacetoborate), 
from  creosol, yields 1 : 2-dimethoxy-4-methylthioxanth- 
one, m . p . 125° (dihydrochloride). O xidation w ith  
hydrogenperoxidegives ±-brmno-\-hydroxy-2-methoxy-, 
m . p. 243°, \-hydroxy-2-methoxy-4-methyl-, m. p. 190° 
[diacetoborate, m. p . 222°), 1 : 2-dimethoxy-4-methyl-, 
m. p. 154°, 4-bromo-l : 2-dimethoxy-, m. p. 165° (by 
m ethy la tion  of th e  corresponding 1 -hydroxy-deriv
ative), and  1 : 2-dimethoxy-thioxanthone dioxide, m . p. 
246° (by oxidation of I). 2-Tliiolbenzoic acid and  
p-cresol condense to  4-hydroxy-l-methyl-, m. p. 245°; 
and  \-hydroxy-4-melhyl-thioxanthone, m . p. 160° 
[diacetoborate, m. p . 236°), is form ed by  [a) hydrolysis 
of 1-m ethoxy-, (6) diazotisation of l-am ino-4-m ethyl-

th ioxanthone, and  (c) the  condensation of p-to ly l 
carbonate  w ith  2-thiolbenzoic acid, in  sm all yield.

S tudy  of th e  basic character of these substances 
supports th e  chelate s tru c tu re  previously assigned 
to  th e  cations of th e  1-m ethoxy-com pounds (A., 1929, 
934). The relative stabilities of diacetoborates 
derived from  1 -hydroxy-com pounds follow in  sim ilar 
order to  those of salts of 1 -m ethoxythioxanthones, 
and  corroborative evidence is adduced from  the 
characters of th e  dioxides. I n  th e  presence of o ther 
m ethoxyl groups, th e  process of dém éthylation  of
1 -m ethoxy-groups is easily accom plished and  is 
selective. F. R. Shaw .

C o n fig u ra tio n  of th e  d o u b ly - lin k e d  te r v a le n t  
n i t ro g e n  a to m . IV . R e s o lu tio n  of p -m e th y l-  
t r im e th y le n e  d i th io lc a rb o n a te  c a rb o x y p h e n y l-  
h y d ra z o n e . W . H . M il l s  and  B. C. S a u n d e r s  
(J.C.S., 1931, 537— 546).—W ith  the  object of o b ta in 
ing an  optically  active com pound, the  m olecular 
dissym m etry  of which could be due only to  the  
non-planar arrangem ent of th e  valencies of a  doubly- 
linked te rv a len t nitrogen atom , the  2'-carboxyphenyl- 
hydrazone of ^-methyltrimethylene dithiolcarbonate (I) 
has been prepared and  exam ined. p-M ethyltri- 
m ethylene dibrom ide is converted by  sodium  tr ith io 
carbonate  in to  $-methyltrimethylene trithiocarbonate, 
m. p. 74°, which when boiled w ith phenylhydrazine in 
alcohol gives p-methyllrimethylene dithiolcarbonate 
phenylhydrazone, m. p. 89°, and  w hen boiled with 
methyl phenylhydrazine-o-carboxylate, m . p. 4S° (from 
m ethyl an th ran ila te), affords the  methyl ester of I ,  m. p. 
91-5—93°, from  which th e  free acid I ,  in. p. 202°, is 
obtained. Trimethylene trithiocarbonate, m . p . 80°, 
an d  trimethylene dithiolcarbonate o-carboxyphenyl- 
hydrazone, m. p . 212° [methyl ester, 111. p. 139— 140°), 
are  sim ilarly prepared.

I  is resolved by  quinine in to  th e  d-, 111. p. 199°, [a]ljG, 
-¡-12-4° in  chloroform  (sodium salt, -f-10-6°; quinine 
sa lt, m . p. 184— 185°, [a]!1,;,, —255° in  chloroform), and  
1 -isomerides, m . p. 199°, [a]J(ol —12-8° in  chloroform . 
The active com pounds possess considerable optical 
stab ility , solutions in  chloroform  showing an  induction 
period of several days before racém isation occurs ; in  
acid and  alkaline m edia racém isation occurs on boiling. 
The s tru c tu re  of th e  com pound is discussed and  the 
conclusion reached th a t  i t  m u st be represen ted  by

y î Î > C < 0 H 2! |> C :N -N H -C GH 4-CO2H . The acid d if

fers from  its  sa lts and  esters in  being b rig h t yellow, 
and  is doubtless an  in ternal am m onium  salt,

C H M e<(C H 2-S)2> C :N -N H 2-CeH 4*C02. The optical 
s tab ility  m ay  be accounted for by  co-ordination be
tw een th e  hydrogen atom  of th e  N H  group and  one of 
th e  su lphur atom s, b u t th is could n o t determ ine the  
displacem ent of the  group •NH-C6H 4-C02H  from  the 
m edian  plane of the  cyclic residue on w hich dissym 
m etry  depends, nor give stable optical ac tiv ity  associ
a ted  w ith  the  asym m etry  acquired, in  consequence, by 
th e  sulphur atom . F . R . S h a w .

D e riv a tiv e s  of th e  p y r ro l id in e  r in g .  N . I .
P u t o c h in  (J. Russ. Phys. Chem. Soc., 1930, 62, 
2209—2215).—Racem ic proline was p repared  by 
hydrolysis of gelatin  w ith  sulphuric acid and precipit-
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a ted  as th e  copper salt. A ction of acetic anhydride  on 
its  am ide gave th e  amide of N -acetylproline, in. p.
178— 180°; th e  acetyl derivative of th e  la tte r , m. p. 
142°, and  th e  nitrile  of 'S-acelylpyrrolidine were p re 
p ared  by fu rth e r action  of acetic anhydride. 2- 
Pyrrolidylmethylamine, b. p . 50°/7 m m ., was prepared  
b y  reducing th e  n itrile, w hilst reduction  of proline- 
am ide gave 2-pyrrolidylcarbinol, b. p. 110°/7 mm.

E. B. U v a r o v .
C a ta ly tic  r e d u c t io n  of p y r ro le  a n d  i t s  d e r iv 

a tiv e s . P r e p a r a t io n  of 2 -p y r ro lid y lm e th y la m in e  
a n d  p ro lin e . N . I . P u t o c h in  (J. R uss. Phys. Chem. 
Soc., 1930, 62, 2216—2225).—The reductions were 
carried  o u t by  passing hydrogen th rough  a  solution in  
glacial acetic acid and  absolute alcohol, using p latinum  
oxide an d  ferric chloride as ca ta ly st. R eduction  of 
2 -pyrrylm ethylam ine gave 2-pyrrolidylmethylamine, 
b . p. 50°/7 m m . ; pyrrole-2-carboxylic acid gave
proline. The use of palladium  oxide gave poor
yields. E . B. U v a r o v .

A c tio n  of n i t r o u s  a c id  o n  2 -p y r ry lm e th y la m in e  
a n d  2 -p y r ro lid y lm e th y la m in e . N. I .  P u t o c h in  
(J. Russ. Phys. Chem. Soc., 1930, 62, 2226—2234).— 
A ction of n itrous acid on 2-pyrrylm ethylam ine and
2-pyrrolidylm ethylam ine gives pyrid ine and  piperidine 
respectively . E . B. U v a r o v .

L o c a l a n a e s th e tic s  in  th e  p y r r o le  s e r ie s .  I I .
E . E . B l ic k e  and  E . S. B l a k e  (J. Amer. Chem. Soc., 
1931, 53 , 1015— 1025).—V arious analogues of novo- 
caine, stovaine, and  (3-eucaine have been synthesised 
an d  th e ir  anaesthetic action  has been investigated  quali
ta tive ly . Potassium  pyrrole reacts w ith [3-chloro- 
e th y l ace ta te  (from ethylene chlorohydrin an d  acetyl 
chloride) to  give the  acetate, b. p. 222—225°/740 m m ., 
hydrolysed to  $-{l-p>yrryl)cthyl alcohol, b. p. 110 — 
113°/12 m m . [benzoate (I), m . p. 53— 55°; p -nitrobenz- 
oate, m . p. 92— 94°, reduced w ith  hydrogen a t  4 a tm . 
an d  a  p la tinum  oxide ca ta ly st in  alcohol, to  the  
p -amino-benzoatc (II), m . p. 87— 88°; an d  2-pyrrylcarb- 
oxylate ( I I I ) , m. p. 73—74°; all p repared  by the  action  
of th e  appropria te  acyl chloride on th e  potassium  deriv
a tive  of th e  alcohol]. p-Chloroethyl p-am inobenzoate 
w ith  pyrrolid ine in  a  sealed tu b e  a t  115— 120° affords 
[3-(1 -pyrrolidyl)ethyl p-am inobenzoate (IV). Sim i
la rly  from  y-chloropropyl ace ta te , b. p. 168— 173° 
(lit. b. p. 160— 166°; from  trim ethylene chlorohydrin 
and  acety l chloride), is p repared  y-(1 -pyrryl)prbpyl 
alcohol, b. p. 229—231°/743 m m . [acetate, b. p. 127— 
135°/13 m m . ; benzoate (V), b. p. 165— 170°/5 mm. 
(probably n o t p u re ) ; p -nitrobenzoate, m . p. 68—70°, 
reduced to  th e  p-aminobenzoate (VI), m . p. 114— 116°; 
and  2-pyrrylcarboxylate, m. p. 69—70°), w hilst 
y-chloropropyl p-aminobCnzoate, m . p . 86—67° (from 
trim ethy lene chlorohydrin  an d  p-am inobenzoic acid), 
is converted  in to  y- (1 -pyrrolidyl)propylp-aminobenzoate 
(V III), m . p. 84— 85°. Of these novocaine analogues,
I —V III, all b u t I  an d  V  produce local ansesthesia in 
alcoholic solution, b u t aqueous solutions of th e  hyd ro 
chlorides of IV  and  V III  are w ithou t action. Stovaine 
m ay be conveniently  p repared  by  in terac tion  of the  
potassium  derivative of dim ethylam inom ethylethyl- 
carbinol w ith  benzoyl chloride, th e  2-pyrrylcarboxylate, 
m. p. 194— 195° (IX ), of th e  carbinol being sim ilarly 
prepared. C hlorom ethylm ethylethylcarbinol is con

v erted  by heating  w ith pyrrolid ine in  a sealed tube  
a t l l 5 — 120° in to  th e  o ily \-pyrrolidylmethylmeihylethyl- 
carbinol (oily benzoate, X ). E th y l chloroacetate and  
potassium  pyrrole give ethyl 1 -pyrrylacetate, b. p. 110 — 
115°/16 mm. (free acid, m . p. 94— 95°), converted  by  
th e  appropria te  G rignard reagen t in to  1 -pyrrylmethyl- 
dimethyl-, b. p. 86— 88° /2— 3 m m ., an d  -diethyl-, 
b. p. 108— 116°/1 m m ., -carbinol. S im ilarly, from  
e th y l [3-bromopropionate is prepared  ethyl ¡3-(l-pyrryl)- 
propionate, b. p. 119— 122°/14 mm. {acid, m . p.
62— 64°), an d  hence 1-pyrrylethyldiethylcarbinol, b. p. 
125— 128°/4—5 m m . Of these stovaine analogues 
bo th  th e  free bases IX  and  X  and  th e ir  hydrochlorides 
are  local anaesthetics. D iacetoneam ine hydrogen 
oxalate  can be reduced d irectly  to  4-hydroxy-2 : 2 : 6- 
trim ethylp iperid ine, separated  in to  th e  stab le  an d  
unstab le  form s and  these m ethy la ted  as described b y  
H arries (A., 1919, i, 131). The m ethy la ted  stab le  and  
labile form s are each converted  th rough  th e ir  p o tass
ium  derivatives in to  th e ir 4-2 -pyrrylcarboxylate, 
m . p. 106— 107° and  106— 107°, respectively (mixed 
m. p. 80—83°; picrate of stab le  form , m . p . 192—  
193°). Of these the  stab le  form  is active and  the  
labile form  is inactive as a  local anaesthetic. T hus th e  
local anaesthetic action  of these derivatives is re ta ined  
by  su b stitu tio n  of th e  2-pyrry lcarboxylate  for the  
benzoate or p-am inobenzoate, and  b y  rep lacem ent of 
th e  dim ethyl- or diethyl-am ino-group by  th e  1 -pyrry l 
or 1-pyrrolidyl nuclei. Im proved  details fo r th e  
p repara tion  of in term ediates in  th e  synthesis of 
pyrrolid ine are  given. J .  W . B a k e r .

P r e p a r a t io n  of 2 -a lk y lp ip e r id in e s . I. 2 -A m y l- 
p ip e r id in e . A. E r a n k e  and  W . P ro  d in g e r  (Ber., 
1931, 64, [13], 542— 543).— as-Dibrom odecane, ob
ta in ed  from  ae-oxidodecane and  sa tu ra ted  hydro- 
brom ic acid a t  100°, is converted  by  tre a tm e n t w ith  
p-to luenesulphonam ide an d  potassium  hydroxide in  
boiling alcohol in to  2-am ylpiperidine isolated  as th e  
chloroplatinate, m. p. 117° a fte r softening a t  114°.

H . W r e n .
I n te r a c t io n  of s u lp h o n a te s  a n d  su lp h o n a m x d e s  

w i th  p ip e r id in e .  E . B e l l  (J.C.S., 1931, 609— 615).
1—In  co n trast to  th e  m ononitro-com pounds, the  
scission of 2 : 4-dinitrophenyl p-to luenesulphonate 
w ith  piperidine gives (a) 2 : 4-din itrophenol and  
p-to luenesulphonylpiperid ine and , a t  th e  sam e tim e,
(6) 2 : 4 -d in itro-l-phenylpiperid ine. 2 : 4-D initro-
phenol is n o t an  in term ediate , since i t  form s a  stable 
piperidine  sa lt, m . p. 171°, and  pyridine  sa lt, m . p. 
ab o u t 85°. The reaction  (6) seems to  require the  
in term edia te  p roduction  of an  add itive  com pound in  
which th e  nitro-group loses its  norm al electrical 
character. D isulphonam ides (including dinitro-com - 
pounds) reac t w ith  piperidine to  give th e  m onosulphon- 
am ides, and  the  m echanism  of th is  change is discussed. 
N itroam ines reac t w ith difficulty, if a t  all, w ith 
p-to luenesulphonyl chloride in  pyridine, b u t th e  
corresponding nitrosulphonam ides are easily converted 
in to  disulphonam ides, di-p-toluenesulphon-2: 4 -di- 
nitroanilide, m. p. 217°, and  3 : 5-dinitro-4:-p-toluene- 
sulphonamidodiphenyl, m . p. 249°, being formed. 
3 : o-Dibromo-i-p-toluencsuljrfionamidodiphenyl, m . p. 
196°, is ob tained  from  th e  corresponding disulphon- 
am ide and  piperidine. A lthough polynitrophenols
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are  usually  converted  in to  th e  chloro-com pounds by  
th e  ac tion  of p-toluenesulphonyl chloride (cf. 
U llm aim , A., 1908, 525), su lphonates are probably  
in term ed ia te  products. The following are  described : 
piperidine picrate, m. p. 150° (piperidine com pound, 
m . p . ab o u t 135°), picrylpyridinium-'p-toluenesulphon- 
ate, m . p . 197°, pyridine  sa lt of 3 : 5 :  4 '-trin itro-4- 
hydroxydiphenyl, m . p. 198°, an d  piperidine  sa lt of 
p -to luenesulphon-p '-nitroanilide, m . p . 138°.

F . R . S h a w .
P y r id in e  b a s e s  f r o m  t a r .  M. P . Opahina  (Ber., 

1931, 64, [B], 562—569).—F ractional d istilla tion  of 
th e  m ix ture  of bases followed by  tre a tm e n t of th e  
fractions w ith picric acid leads to  th e  isolation of
4-m ethyl-, 2 : 6-, 2 : 5-, and  2 : 4-dim ethyl-, 2 : 4 : 6 - ,  
2 : 3 : 6 - ,  2 : 3 :  5-, and  2 : 4 :  5 -trim ethy  1-pyridine. 
The following observations appear to  be new : 2 : 3 : 5 -  
trimethylpyridine, b. p . 183— 185°, i f  0-9377 (chloro- 
platiivate, m. p . 227—228°; chloroaurate, m . p. 146—  
147°), oxidised to  pyridine-2 : 3 : 5-carboxylic acid, 
m . p . 307— 308°; 2 : 3 :  6 -trim ethylpyrid ine, b. p. 
173— 174°, d>i 0-9299 (picrate, m . p . 146°; chloro- 
p la tin a te , m. p. 228°; chloroaurate, m. p . 146— 147°), 
oxidised to  (?) 2-m ethylpyridine-3: 6-dicarboxylic acid, 
m . p . 247° (decomp.) (silver salt), an d  p yrid in e-2 : 3 : 6 - 
tricarboxylic acid, m . p. 245° (decom p.); 2 : 4 : 5 -  
trim ethy lpyrid ine, b. p. 188— 190° (picrate, m . p. 
159— 160°; ch lo roplatinate  (-f-2H20 ), m . p . 191—  
192° (decom p.); chloroaurate, m . p . 107— 108°), 
oxidised to  i-m ethylpyridine-2 : 6-dicarboxylic acid, 
m . p. 237° (silver salt), an d  pyridine-2  : 4 : 5-lri- 
carboxylicacid ( + 2 H 20 ) , m . p. 242° (silver salt).

H . W r e n .
C o n d e n sa tio n  of m ix tu r e s  of a ld e h y d e s  a n d  

k e to n e s  w i th  a m m o n ia  in  p re s e n c e  of a lu m in iu m  
h y d ro x id e  a s  c o n ta c t  s u b s ta n c e . M. P . Op a r in a  
(Ber., 1931, 64 , [B], 569—577).—Passage of a  m ix tu re  
of acetone (1 m ol.) an d  paracetaldehyde (2 mols.) 
w ith  excess of am m onia over alum inium  oxide in  a 
coppered tu b e  a t  340—350° leads to  th e  form ation  
of 2 : 4-dim ethylpyridine (picrate, m. p. 181°); th e  
production  of 2 : 6-dim ethylpyrid ine could n o t be 
detected . Form aldehyde (1 mol.) an d  acetone (2 
mols.) give 2 : 6-dim ethylpyridine w ith  a  sm all 
proportion  of the  2 : 4-isomeride. 2 : 3 :  6-T rim ethyl- 
a n d  (?) 2 : 3 : 5 :  6-te tram ethyl-pyrid ine are ob tained  
from  m olar proportions of acetone, m ethy l e thy l 
ketone, and  form aldehyde; th e  te tram eth y l base is 
th e  m ain  product from  m ethy l e thy l ketone (2 mols.) 
an d  form aldehyde (1 mol.). A cetaldehyde (2 mols.) 
and  m ethyl e th y l ketone (1 mol.) afford 2 : 3 : 4 -  
trim ethy lpyrid ine . The base is p repared  sy n the tic 
a lly  in  th e  following m a n n e r : y-m ethylpentane-
pS-dione is condensed w ith  e thy l cyanoacetate  and 
am m onia to  3-cyano-2-hydroxy-4 : 5 : 6-trim ethyl- 
pyrid ine .m . p. 304— 305°, which is converted  by  boiling 
sulphuric acid in to  2-hydroxy-i: 5 : 6-trimethylpyridine, 
m . p. 252° (potassium  sa lt), reduced by zinc d u st to  
2 : 3 : 4-trim ethylpyrid ino  in  poor yield. The hydroxy- 
com pound is therefore transform ed by  phosphorus 
pentachloride in to  2-chloro-i : 5 : 6-trimethylpyridine,
b. p . 118— 119°/20 m m ., m . p. 49° (picrate , m . p. 105°), 
reduced by liydriodic acid a t  180° or b y  the  acid an d  
zinc d u st a t  40° to  2 : 3 :  4 -trim ethy lpyrid ine, b. p. 
192— 193°, d{3 0-9566 (picrate, m . p . 164-5°; chloro-

platinate, m . p . 259°; chloroaurate, m. p . 182— 183°). 
O xidation of th e  base w ith  po tassium  perm anganate  
gives pyridine-2 : 3 : 4-tricarboxylic acid ( +  1-5H20 ), 
m . p. 249° (trimethyl ester, m . p. 101— 102°), an d
2-m ethylpyridine-3 : 4-dicarboxylic acid, m. p. (indef.) 
260—268° (anhydride, m . p . 118— 119°). Successive 
tre a tm e n t of 2 : 3 : 4-trim ethylpyrid ine w ith  30%  
form aldehyde an d  n itric  acid (d 1-4) affords 3-methyl- 
pyridine-2  :: 4 -dicarboxylic acid, m . p. 216—217°. The 
p repara tion  of 4-methylpyridine-2 : 3-dicarboxylic acid, 
m . p. 190°, is inciden tally  described. H . W r e n .

P o ly h a lo g e n a te d  k e to n e s  of in d o le . G. S a n n a  
(G azzetta, 1931 ,6 1 ,6 0 —74).—D ichloroacetyl chloride 
an d  th e  m agnesium  derivative of 2-m ethylindole 
give 3-dichloroacetyl-2-methylindolc, m . p . 195°. 
T he chlorine is feebly reactive. The com pound is 
unaffected by boiling w ater. A ( ?) diacetateis obtained 
a fte r prolonged boiling w ith  alcoholic po tassium  ace t
a te  solution, and  the  di6romo-compound, m . p . 178°, 
is slowly form ed b y  th e  action  of alcoholic potassium  
brom ide. The action  of potassium  iodide is slow and  
incom plete. Boiling 5%  potassium  hydroxide solu
tio n  yields 2-methylindole-3-glycollic acid, m . p. 90° 
(decomp.) (barium sa lt ; silver salt, m . p. 247°), 
converted  by  fusion in to  3-(2-methyl)indolylcarbinol, 
m . p. 196°. W hen heated  w ith  am m onia a t  100° in  a 
sealed tube  i t  yields 2-methylindole-3-carboxylamide, 
m. p. 218°.

3-Trichloroacetyl-2-methylindole, m. p. 167°, is 
ob tained  from  th e  m agnesium  derivative of 2-m ethyl
indole and  trichloroacetyl chloride. I t  is v e ry  slowly 
a ttack ed  by boiling aqueous potassium  hydroxide. 
Alcoholic potassium  hydroxide yields 2-methylindole-3- 
carboxylic acid, m . p. 186° (decomp.). Po tassium  
brom ide or am m onia solutions have no action.

The m. p . of th e  ch lorinated  3-acetylindoles show 
a  varia tion  w ith  th e  num ber of chlorine atom s 
parallel w ith  th a t  of th e  m. p. of th e  chlorinated  
acetophenones. R . K . Ca l l o w .

M e th o x y la te d  2 -p lie n y l-4 -q u in o lo n e s  (4 -h y d r-  
o x y -2 -p h e n y lq u in o lin e s ) . R . S e k a  and  W . F u c h s  
(M onatsh., 1931, 57 , 52—62).—Various im prove
m ents in  th e  J u s t  m ethod  (A., 1886, 14-9, 161) of 
preparing  e th y l 4-hydroxy-2-phenylquinoline-3-carb- 
oxylate are described, and  used in  the  synthesis of 
hydroxym ethoxyphenylquinolines. T rea tm en t of 
benz-p-anisidide w ith  phosphorus pentachloride a t  
70—75° an d  d istilla tion  of th e  m ix tu re  gives th e  
corresponding im inochloride, b. p. 220°/20 m m ., m . p. 
63—64° (80-6% yield), which w ith d ry  e thy l sodio- 
m alonate  in  e th er a t  100— 120° affords 26-5% of the  
theoretical am ount of ethyl i-hydroxy-6-metkoxy-2- 
phenylquinoline-3-carboxylate, m. p. 245°. Tho free 
acid ( + H 20 ), m . p. 235°, w hen heated  in  a  vacuum  
gives 4-hydroxy-6-methoxy-2-phenylquinoline, m. p. 
287°. The iminochloride from  anis-p-anisidide and  
e th y l sodiom alonate in  e ther a t  80— 90° afford ethyl
4-hydroxy-6-methoxy-2- anisylquinoline - 3 - carboxylate, 
m . p. 265—266°, converted  by  w ay of th e  free acid, 
m. p. 252°, into 4-hydroxy-6-methoxy-2-anisylquinoline, 
m . p. 295°. Quinoline derivatives could n o t be 
prepared  by  the above m ethod  from  th e  benzoyl and  
anisoyl derivatives of 3 : 5-dim ethoxyaniline, 3 : 4 : 5 -
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trim ethoxybenzanilide, or benz-3 : 4 : 5-trimethoxy- 
anilide, m . p. 138-6°.

T rea tm en t of e thy l 4-hydroxy-2-phenylquinoline-3- 
carboxylate, prepared  as above from  the  imino- 
chloride from  benzahilide, w ith  phosphorus penta-

N ~ N H  chloride *n  phosphoryl chloride, re-
X I m oval of th e  phosphoryl chloride in  a

>,CO vacuum , and  tre a tm e n t of th e  residue
Pli w ith  am m onia an d  hydrazine gives

H  4 - hydroxy - 2 - phenylquinoline - 3 - carb-
(I-) oxylamide, m. p . 208°, an d  the

compound (I), m. p . 317°, respectively.
H . B u r t o n .

S te r e o c h e m is t r y  of d e r iv a tiv e s  of d ip h e n y l 
a n d  i t s  a n a lo g u e s . F . L io n s  (J. Amer. Chem. 
Soc., 1931, 53, 1176— 1179).—A ttem p ts  to  resolve 
th e  m ethosu lphate  of 2-(o-carboxyphenyl)pyridine-3- 
carboxylic acid, derivatives of 4-phenylpyridine of

h 2c - o

( I . )

'NO,
(II.)

EtOaC/NcOoH 
Me' M g '

N
ty p e  I , an d  acridine derivatives of ty p e  I I  ( R =  
Cl or M e; R '==H  or Me) have proved  unsuccessful.

J .  W . B a k e r . 
C a rb a z o le  d e r iv a tiv e s . E . G h ig i (G azzetta, 

1931, 61, 43— 46).—The com pound (revised m . p. 
100°) ob tained  by the  action  of sulphuric ac id  on 
P-tetralonephenylhydrazone (A., 1930, 787) is 3 : 4 -  
benzo-1 : 2-dihydrocarbazole, since d istilla tion  over 
lead oxide yields 3 : 4-benzocarbazole. (3-Tetralone- 
phenylhydrazonc and  zinc chloride in  alcohol m ay 
give e ither 3 : 4-benzo-l : 2-dihydrocarbazole or 1 : 2- 
benzocarbazole, m. p. 229° {pierate, m . p. 185— 186°; 
acetyl derivative, m. p. 289—290°), also ob tainable  by  
dehydrogenating  1 : 2-benzo-3 : 4-dihydrocarbazole.

R . K . Callow . 
N itro g e n  c o m p o u n d s  in  p e t r o le u m  d is t i l la te s .  

I I I .  S t r u c tu r e  of a  h y d r o a r o m a t ic  b a s e  C 16H 25N . 
W. C. T hompson an d  J .  R . B ailey  (J. Amer. Chem. 
Soc., 1931, 53, 1002— 1011).—The “ naphthenic  ” 
base C16H 25N, b. p. 278-2°/746 m m ., d f  0-9391, n» 
1-5129 {picrate, m. p. 151°; hydrogen sulj)hate, m . p. 
196°; hydrochloride, m. p. 251°; nitrate + H 20 , m. p. 
79°, and  anhydrous, m. p. 141°; chloroplatinate, 
decomp. 240°; melhiodide, softens a t  250°, decomp, 
w ithout m e ltin g ; zinc chloride, m. p. 171°, and  m er
curic chloride, m. p. 157-5°, double salts), isolated from  
the crude kerosene d istilla te  of California petroleum  
(A., 1930, 788) contains no JV -alkyl group, could no t

Me

( I ) .
H<

H,

H H

H

R 0 2 Me

h 2

H ,

MeXN O ,

H

H,

H ,

N 0 2
\ i

ÇO..H
' K e i
QH]

NO. \ l e
$

H 2

H„

M e \ o ,

ation  w ith  nitric  acid a t  170° gives th e  following 
products : 3 : 5-dinitro-3 : 5 : 8-trimethyldeca hydro -
4 : 8-ethylenopyrindacine (I), m. p. 116-5° {pierate, 
m. p . 231°); 3 : 5 :  la-trinitro-3  : 5-dimethyldecahydro- 
4 : 8-ethylenopyrindacine-8-carboxylic acid (II), m . p. 
347° (decom p.); 7-nitro-1 -methyloctahydro-l : 4-keto- 
pyrindine-3-carboxxylic acid (III), m . p . 189— 190°

H H, N
— Z  l , \  H„ H

1 9 ° L h
H.

(III .)
H, H

< fCO,H

H

H

N 0 2 Me

II 31-0

Y
(IV .)

(decomp.) ; an d  pyridine-2 : 4 : 5-tricarboxylic acid. 
The nom enclature is derived from  the  p a ren t com-

H  Me
/ » \    h  H,ii i h !-mri 2 ntr i

H,
PH I
C H |

/ \
H  Me

H 2

H ,
(V I.)

/ \
H  Me

(II.)

be brom inated, dehydrogenated, or reduced, and  is 
very stab le  tow-ards alkaline perm anganate. Oxid-

pounds pyi’indine (IV) and  pyrindacine (V). The 
s tru c tu re  V I is chosen for th e  naphtliene base C16H 25N, 
from  various possible structures; J .  W . B a k e r .

C o n v e rs io n  of c o m p o u n d s  of th e  c a rb a m id o -  
d ia c e tic  a c id  ty p e  in to  th e  h y d a n to in -3 -a c e tic  
a c id  ty p e  a n d  th e  in v e r s e  p ro c e s s .  R . L ocq uin  
and  V. Cerchez (Bull. Soc. chim., 1931, [iv], 4 9 , 
309— 318).—C ontrary  to  th e  assertion of G ranacher 
and  L andolt (A., 1928, 74) th e  n a tu re  of th e  alkali 
used does no t affect the  position a t  which th e  ring is 
ru p tu red  in  hydantoin-3-acetic acid. W ith  am m onia 
or w-ith alkali hydroxide ru p tu re  always occurs 
betw een positions 3 and  4, yielding carbam idodiacetic 
acid or derivatives. Thus ethy l hydan to in  3-acetate, 
m. p. 120°, w ith  concentrated  aqueous am m onia a t  0° 
affords m ainly e thy l carbam idodiacetam ide, decomp, 
begins a t  240°, m . p. 260° w ith  carbonisation, and  a 
little  hydantoin-3-acetam ide, m. p. 225—226°, w hilst 
heating  w ith  V-sodium  hydroxide gives a 66% yield 
of carbam idodiacetic acid, m. p. 230° (decomp.) (sinters 
a t  200— 210° w hen heated slowly), converted  on 
esterification in to  e thy l carbam idodiaeetate, m. p. 
147— 148°, and  no t into e thy l glycylglycinecarhoxylate, 
m. p. 87° (Fischer, A., 1902, i, 350), as assum ed by 
G ranacher and  L andolt. H ydrolysis w ith  3%  barium  
hydroxide also affords carbam idodiacetic acid.

W hen refluxed w ith alcoholic hydrogen chloride 
e th y l carbam idodiaeetate gives e th y l hydantoin-3- 
acetate, also obtained by esterifying hydantoin-3- 
acetic acid (from ethy l carbam idodim alonate). W ater 
a t  170— 180° converts hydantoin-3-acetic acid and 
carbam idodiacetic acid or th e ir esters in to  carbon 
dioxide and  glycine (cf. W essely and  John , A., 1928, 
530). ' ' R . B rightm an.

H e te ro c y c lic  r in g  s y s te m s . I I I .  R in g  c lo su re  
r e a c t io n s  of h e te ro c y c lic  o -d ic a rb o x y lic  a c id s .
R. S eka  and  H . P reisseck er  (M onatsh., 1931, 5 7 , 
71— 80; cf. A., 1925, i, 57, 1298).—The behaviour of 
various heterocyclic o-dicarboxylic esters tow ards 
hydrazine is investigated. E th y l 2 : 5-diphenvl-
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furan-3 : 4-dicarboxylate and  hydrazine hydra te  a t
100— 120° give a cyclic hydrazide, ; e thy l 2 : 5-di
m ethyl- and 2 : o-diphenyl-pyrrole-3 : 4-dicarboxyl- 
a tes and hydrazine hydra te  (containing a  little  alcohol) 
a t  140— 150° afford cyclic hydrazides, decomp. 359° 
a fte r charring a t  295° and  m. p. 324°, respectively. 
E th y l pyrazolinedicarboxylate (von Pechm ann, A., 
1894, i, 438) gives a dikydrazide, decornp. 170° (di- 
benzylidene derivative, m. p. 218°), w hilst m ethyl
2-phenyl-1 : 2 : 3-triazole-4 : 5-dicarboxylate furnishes 
a dikydrazide, m. p. 225° (dibenzylidene derivative, 
m. p. 240°), which a t  235°/vac. passes in to  th e  cyclic 
hydrazide, m. p. 317°. No hydrazide could be ob
ta ined  from glyoxaline-4 : 5-dicarboxylic a c id ; 2 : 5- 
dim ethylfuran-3 : 4-dicarboxylic acid is decomposed 
by trea tm en t w ith  hydrazine hydrate. H. B u r t o n .

H e te ro c y c lic  r in g  s y s te m s . IV. F is s io n  of th e  
fu ra n  r i n g  w i th  h y d ra z in e  h y d ra te .  R . S e k a  
and H . P r e is s e c k e r  (M onatsh., 1931, 57, 81— 8 5 ) .— 
T reatm en t of ethyl 2 : o-dim ethylfuran-3 : 4-dicarb- 
oxylate w ith alcoholic hydrazine h y d ra te  a t  100— 120° 
gives the  cyclic hydrazide of 3 : 6-d im ethyl-1 : 2-di- 
hydropyridazine-4 : 5-dicarboxylic acid (cf. Biilow, 
A., 1904, i, 272). The sam e com pound (tetra-acetyl 
derivative, m. p. 140°; telrabenzoyl derivative, m. p. 
190°) is also obtained from  e th y l aa '-d iacetylsuccinate 
and hydrazine hydrate . II . B u r t o n .

P y r im id in e s .  CXX. A c tio n  of ozone on  
u ra c i l .  C X X I. A c tio n  of o zone  o n  s o m e  d e r iv 
a t iv e s  of u ra c i l .  T. B. J o h n s o n  and  R . B. F l i n t  
(J. Amer. Chem. Soc., 1931, 53, 1077— 1081, 1082— 
10S7).—CXX. Ozonolysis of uracil gives m ainly  
forinylglyoxylcarbamide (I), m. p. 162° (with phenyl- 
hydrazine i t  gives e ither form ylphenylhydrazine or a 
substance, decomp. 22 1°, according to  conditions), and 
oxaluric acid (II), w hilst traces of an  unidentified 
pyrim idine, and  com plete degradation  products, 
carbam ide, oxalic and  formic acids, are also obtained.

The form ation of these products :

—> C 6 < J J 2 ; ^ > C H  -> • CH O X H -CONH-CO-CHO

— > c h o -n h -co-n h *c o -co2h  — >-(I)
N H 2*C0‘NH-C0*C02H  (II), indicates th a t  uracil 
form s an  unstab le ozonide.

C X X I. Ozone a ttack s  a  suspension of 4-m ethyl- 
and  4-phenyl-uracil in acetic acid to  give acetyl-, m . p. 
150° (64%  yield), and  benzoyl-, m. p. 168° (with 
phenylhydrazine gives th e  same substance, decomp. 
2 2 1°, as w as obtained w ith form ylglyoxylcarbam ide), 
-glyoxylcarbamide, together w ith traces of carbam ide 
and oxalic acid. Thym ine gives form ylcarbam ide 
(40%  y ie ld ); 5-bromouracil gives parabanic acid, 
w hilst 5-nitrouracil gives th is acid and  oxaluric acid.
5-B rom o-l :.3-dim ethyluracil affords dimethyloxaluric 
acid , m . ]). 124— 125°. Carbam ide and oxalic acid 
are also form ed in each case. J .  W. B a k e r .

2 : 2 '-D ip y r id y l  f r o m  p y r id in e  b y  c a ta ly t ic  d e - 
h y d ro g e n a t io n  u n d e r  p r e s s u r e .  J .  P . W ib a u t  
and H . D. T. W il l in k  (Rec. trav . chim ., 1931, 50, 
287— 290).— Pyridine when heated  a t  320—325° 
in presence of nickel during 5— 6 hrs. gives 2 : 2 '-

d ipvridvl 114—20%  (pure) on the  pyridine tra n s
formed], J .  D. A. J o h n s o n .

T rip h e n y lm e th a n e  d y es  d e r iv e d  f ro m  q u in 
o lin e , te tr a h y d ro q u in o l in e ,  d ip h e n y la m in e , a n d  
c a rb a z o le . R . N . S e n  and  B. N . S e n  (J. In d ian  
Chem. Soc., 1930, 7, 965—972).— Quinoline condenses 
w ith  arom atic aldehydes in  the  presence of ho t, con
cen tra ted  hydrochloric acid, giving leuco-bases, 
analogous in  constitu tion  to  m alachite-green, oxidised 
by lead peroxide to  the corresponding carbinols. 
Since 6-nitroquinoline fails to  react, i t  is assum ed th a t  
the hydrogen atom  a ttached  to  the 6-carbon atom  
suffers replacem ent. Tetrahydroquinoline behaves 
analogously and .its residue appears to  exert a stronger 
auxochrom ic influence th an  th a t  of quinoline. The 
following diquinolylm ethanes are described : phenyl- 
[chloroplaiinate, m. p. 230° (decom p.); picrate, m. p. 
199°]; p -methoxyphenyl-; o-hy dr oxy phenyl-, m. p. 
157— 160°; p -hy dr oxy phenyl-, no t m olten below 263°; 
p -nitrophenyl-, m. p. 108°, and  non-homogeneous o- 
and  m -nitrophenyl-, p -dimethylaminophenyl-, m. p. 
168— 170°; 2 : i-dihydroxyphenyl-, no t m olten below 
240° (monoacetyl derivative, decomp, w ithout m e ltin g ; 
diacetyl com pound, no t m olten below 267°; disilver 
salt). The following d itetrahydroquinolylm ethanes 
have been prepared : m-hydroxyphenyl-, n o t m olten 
below 256°; m -nitrophenyl-, m. p. 212° (decom p.); 
furfuryl-, decomp, w ithout m e ltin g ; p -.methóxyphenyl-; 
o-hy dr oxy phenyl-, m. p. 163— 164°; p-hydr oxy phenyl-, 
m. p. 255°; p-dimethylaminophenyl-; 2 : X-dihydroxy- 
phenyl-, no t m olten below 253°. Di-l-methyltetra- 
hydroquinolylmethane and phenyldi-1-methyltetrahydro- 
quinolylmethane, m. p. 100° a fte r softening a t  90°, 
have been prepared. The following dyes are 
obtained from diphenylam ine or carbazole : di-p- 
anilinotriphenylmeihane and  its  disulphonic a c id ; 
di-p-methylanilinotriphenylrnethane, m. p. 144— 146’’: 
phenyldicarbazolylmethane, n o t m olten  below 260°; 
phenyldi-l-methylcarbazolylmethane, m. p. 148° a fte r 
softening a t  140°; di-p-anilinodiphcnylmetJiane; di-p- 
melhylanilmodiphenylmeihane; 4 ' : 4 " - dianilino - 2 -
hydroxytriphenylmethane; 4 ' : 4 " - dianilino - 3 : 4 -
methylenedioxytriphenylmethane. H . W r e n .

D yes d e r iv e d  f ro m  a c e n a p h th e n e q u in o n e . I I .  
A z in e  a n d  a z o n iu m  d e r iv a tiv e s . S . K . G u h a  
(J.C.S., 1931, 582—586).—The following were prepared 
by  condensing 3-chloro- and  3-brom o-acenaphthene- 
quinones w ith  o-diamines : 3-chloro-, m . p. 278°, and
3-brom o-acenaphthaphenazine, m. p. 272° (from
o-phenylenediam ine); 3-chloro-, m. p. 256°, and
3-bromo-acenaphthatolazine, m. p. 270° (from 3 :4 -  
to ly lenediam ine); 3-chloro- and  3-bromo-acenaphtha- 
phenazinazine (do not m e lt ; from  2 : 3-diamino- 
phenazine); 3-chloro-, m. p. 274°, and  3-bromo- 
acenaphthanaphthazine, m. p. 266° (from 1 : 2- 
naphthylenediam ine); 3-chloro-, m. p. above 300°, 
and  3-bromo-acenaphthanaphthazine-o -sulphonic acid 
(from 1 : 2-naphthylenediam ine-5-sulphonicacid); and 
phenyl-3-chloroacenaphthanaphthazonium nitrate, m . p. 
above 300° (from phenyl-l-am ino-p-napkthylam ine). 
The dyeing shades on wool have been exam ined. An 
im proved m ethod for preparing  3-brom oacenaphthene- 
quinone is described. F . R . S h a w .
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R e a c tio n  of a l ip h a t ic  im in o e th e r s  w i th  h y d r 
a z in e . W . O b e r h u m m e r  (M onatsh., 1931, 57, 
106— 111).— Prolonged trea tm en t of form im inoether 
hydrochloride w ith d ry  ethereal hydrazine gives 25— 
30%  of the  theoretical am ount of 1-am ino-l : 3 : 4-tri- 
azole, also produced from  th e  e ther hydrochloride and 
a hydrazine sa lt in  alcohol. H . B u r t o n .

C o n s ti tu t io n  of b ile  p ig m e n ts .  I I I .  D e r iv 
a tiv e s  of c o p ro p o rp h y r in  I , a n d  s y n th e s is  of 
h y d ro x y p y r ro m e th e n e s .  H . F i s c h e r  and  W. 
F r o w is  (Z. physiol. Chem., 1931, 1 9 5 ,  49—80; cf. 
A., 1924, i, 319).—An im proved m ethod  of p repara tion  
of m ethy l 5-bromo-4 : 3' : 5 '-trim ethylpyrrom ethene- 
3 : 4 '-d ipropionate ( I ; cf. A., 1926, 1261) is described. 
The brom ine is readily  replaced by  aniline, giving 
methyl b-anilinoA  : 3 ':  5 '-trimethylpyrromethene-3 :4 '-  
dipropionate, m. p. 145° (complex copper sa lt, m . p. 
120°; hydrobromide, m. p. 186°), b u t w ith  m ethyl- 
am ine in  m ethy l alcohol 5-bromoA  : 3 ' : 5 '-trimethyl- 
pyrromethene-2>: 4 '-dipropionmethylamide (II), m. p. 
212° (deeomp.), an d  w ith  am m onia th e  -3 : 4 '-dipro- 
pionamide, decom p. 260—270°, are produced. The 
bromine atom  in I I  is replaced by m ethyl-alcoholic 
potassium  hydroxide, giving 5-methoxyA  : 3 ' : b'-tri- 
methylpyrromethene-3 : 4 '-dipropionmethylamide, m. p. 
225°. A sim ilar behaviour tow ards m ethyl-alcoholic 
alkali is show n by  I ,  the  product, a fte r re-esterification 
w ith  m ethy l su lphate , being methyl 5-m ethoxyA : 3 ':  5'- 
trimethylpyrromethene-3 : 4 '-dipropionate (III) , m. p. 
88°. W ith  silver ace ta te  in  acetic acid, however, the
5-%rfroa;y-compound, m. p. 180°, is p ro d u ced ; th is 
is read ily  obtained from  I I I  by  fusion w ith  resorcinol, 
or by  com plete dem ethy lation  w ith  m ethyl-alcoholic 
sodium  m ethoxide a t  170— 180°, followed by  re- 
esterification w ith  m ethyl su lp h a te ; th e  la s t process 
leads to  the  same resu lt w hen applied to  I. The
5-hydroxy-com pound m ay  be detec ted  b y  th e  deep 
violet coloration i t  gives w ith  acidified aqueous 
diazobenzenesulphonic acid. C oproporphyrin is p ro 
duced from I I I  by th e  action  of hydrogen brom ide 
in acetic acid a t  170— 180°, an d  a  colourless, read ily  
oxidised substance, possibly th e  m ethane, b y  reduc
tion w ith sodium  am algam . b-M  ethoxy A  : 3 ' : 5'- 
trimelhyl-3 :4 '-diethylpyrromethene, m . p . 70°, is readily  
prepared from  th e  brom o-com pound, and  gives the  
corresponding b-hydroxy-compound, m . p. 243°, on 
fusion w ith resorcinol.

The m other-liquors from  the  p repara tion  of 5- 
bromo-4 : 3' : 5 '-trim ethy lpyrrom ethene-3  : 4 '-d ip rop- 
ionic acid (loc. cit.) a fte r long keeping contain  copro- 
porphyrin I ,  w hich m ay  be iso lated  as its  te trae th y l 
ester; th is porphyrin  also appears to  be form ed in 
small yield from  th e  m ethene and  concentrated  
sulphuric acid. Fusion of I  w ith  citric acid gives, 
in addition to  coproporphyrin  I , a little  copropor- 
pliyrin IV . The com plex cobalt, m. p. 270°, and  
silver, m. p. 286°, sa lts of coproporphyrin  I  te tra - 
methyl ester are described ; th ey  are  read ily  hydro
lysed by d ilu te  aqueous alkali to  com plexes of the  
free porphincarboxylic acid, of w hich the  silver 
complex is read ily  re-esterified by  m ethyl sulphate. 
Potassium cyanide and  acetic acid regenerate th e  
ester from its  silver com plex ; ferrous ace ta te  in  
acetic acid replaces the  silver w ith  form ation  of

coprohcetnin tetramethyl ester, m. p. 245°, converted  
in  the  usual way, and  possibly also by silver ace ta te , 
in to  th e  hcematin, m. p. 215°. The cobalt sa lt, m . p. 
316°, decom p. 320—325°, of isouroporphyrin I I  
octam ethyl ester is described.

Long exposure of a  colloidal aqueous solution of 
coproporphyrin to  b rig h t sunligh t gives a chlorin 
(not analysed), w hich behaves differently from  norm al 
coprochlcyrin (obtained by reduction  of th e  hsemin 
w ith  sodium  and  am yl alcohol) on reduction  an d  in  
its  s tab ility  to  atm ospheric oxygen. O ther chlorin- 
like products of doub tfu l id en tity  are  ob tained  in  
m inute yield from  coproporphyrin ester by  oxidation  
w ith hydrogen peroxide, o r by reduction  to  th e  leuco- 
com pound (zinc and  acetic acid) and  oxidation of 
th is w ith ferric chloride.

The p repara tion  of d in itrocoproporphyrin  has 
been im p ro v ed ; prolonged n itra tio n  causes degrad
a tio n  to  hannatic anhydride. Sodium  n itrite  m ay 
replace n itric  acid, b u t offers no special advantage. 
M ethyl-alcoholic hydrogen chloride gives in  th e  cold 
th e  tetramethyl ester, m . p. 191° (silver, m . p. 240°, 
an d  copper, m. p . 200°, salts), b u t a t  th e  b. p . the  
tetramethyl ester of a nilrodiliydroxyporphyrin, m . p. 
206° (copper sa lt, m . p. 245°), is form ed (cf. H ilger,
A., 1926, 189). R eduction  gives coproporphyrin  and  
a mononitro-derivative (isolated as tetramethyl ester, 
m. p. 204°), which also appears to  be form ed by 
incom plete n itra tio n . C oproporphyrin te trah y d r- 
azide (A., 1928, 1384; the iron sa lt is very  sensitive 
to  atm ospheric oxidation) is converted  by  n itrous 
acid in to  the  tetrazide, decom p. 90° (explodes), which 
w ith boiling m ethy l alcohol gives th e  tetramethyl- 
urethane, m. p. 190°. H . A. P i g g o t t .

P o r p h y r in s .  X X V II. M e c h a n is m  of th e  i n t r o 
d u c tio n  of i r o n  in to  p o r p h y r in s  a n d  is o la t io n  of 
c ry s ta l l in e  haem s. H . F i s c h e r , A. T r e i b s , and 
K . Z e i l e  (Z . physiol. Chem., 1931 ,1 9 5 ,  1— 27).—The 
in troduction  of iron  in to  porphyrins by  ferrous salts 
in  absence of a ir is unaccom panied by  evolution of 
hydrogen or by  reduction  of th e  solvent or porphyrin , 
even w hen th e  la tte r  is readily  red u c ib le ; th u s deriv 
atives of m esoporphyrin  are com pletely ab sen t from  
th e  p roduct of in te rac tion  of ferrous sa lts w ith  p ro 
toporphyrin . The products ob tained  are n o t hsemins, 
however, b u t ferrous com pounds in  w hich tw o pyrrole 
nuclei are linked by  an  atom  of iron  ( > N ,F e ,N < ) .  
The spectra  of th e ir  solutions are  a lm ost ind isting
uishable from  those of th e  corresponding hsemins, 
b u t differences are  m ore read ily  observed in  the ir 
“ pow der sp ec tra .” These new com plex salts, for 
which the  nam e “ luem ” is proposed, are readily  
converted  by m ineral acids in to  th e  original porphyrin  
an d  a ferrous salt, and  are  readily  oxidised, even by air, 
p articu la rly  in  presence of chloride ions, to  th e  luemin, 
th e  order of ease of oxidation  being setio- <  meso- 
<proto-hcein , an d  com bine w ith pyrid ine to  form  
hsemochromogens. T he final p roperty  is show n in 
a m uch sm aller degree by  hsemins, which, how ever, 
read ily  com bine w ith  pyridine in  th e  presence of 
reducing agents.

The halms are necessary in term ediates in  the  
form ation  of hsemins, and  ferric chloride is unable 
to  convert m esoporphyrin ester in to  the  hsemin under
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th e  usual conditions (in presence of acetic acid and  
a n  a lkali acetate) if a  stream  of air is passed through 
th e  so lu tio n ; in  th e  absence of th e  air stream , and  
p articu larly  in  presence of a  little  ferrous sa lt, hsemin 
fo rm ation  is rap id  and  complete. R eduction  of 
htem ins by ferrous salts in  acid solution regenerates 
th e  porphyrin , owing to  the  decom position of th e  
in term edia te ly  form ed hrem by th e  free acid. A 
fu rth e r consequence of th e  ready  reversib ility  of 
luem form ation  is the  need of the  presence of sodium  
ace ta te  or a  sim ilar sa lt in  preparing  hsemins by 
in terac tion  of ferric chloride and  a porphyrin , b u t 
a lte rn a tiv e  m ethods of rem oving th e  hydrochloric 
acid produced, e.g., use of boiling bu ty ric  acid in  an  
open vessel as solvent, are equally  effective. The 
presence of 3 atom s of active hydrogen in  hsemin, 
determ ined by Z erev itinov’s m ethod, and  th e  fo rm 
a tio n  during the  reaction  of ionic chlorine, are due 
to  reduction  to  hsempohromogen, which m ay  be 
detected  spectroscopically ; th is  conclusion is con
firm ed b y  the  value of 0 3  observed w ith  m esoester- 
hajm and  1-2 w ith  d im ethylhaunatin .

Crystalline cetio-, j)roto-, meso-, and  mesoester- 
Ticems are read ily  prepared  from  the  po rp h y rin  and  
ferrous acotate in  acetic acid solution in a  cu rren t 
of pure nitrogen. The la s t form s w ith  pyrid ine a  
crystalline htemochromogen, which is re la tively  
stable to  atm ospheric oxidation and  contains 2 mols. 
of base, one of which is lost a t  55°, an d  th e  o ther 
only on oxidation to  th e  hsem atin (in chloroform ). 
A substance, m. p. 230°, ap p aren tly  th e  acetoxyhsem in, 
is found in  the  m other-liquors from  th e  p repara tion  
of mcsoesterluem. The oxidation  of m esoporphyrin- 
ester w ith ferric chloride an d  potassium  ferricyanide 
gives th e  corresponding xanthoporphinogen, m. p. 
295°, readily  reconverted in to  th e  original porphyrin  
by  reduction. The occasional form ation  of a cry sta ll
ine form of protohiem in, which shows parallel ex tinc
tion, is reported . H . A. P ig g o t t .

C h lo ro p h y ll fo rm a tio n . K . N o ack  and  W . 
K te s s ltn g  (Z. angew. Chem., 1931, 4 4 , 93—96).—  
—Protoplucophytin  (from gourd skins) is converted 
by  30%  m ethyl-alcoholic hydrogen chloride into 
a  trimethyl ester (I), C36137,H420 6N4 (3 OMe groups), 
m . p. 234—235° (absorption spectrum  : bands a t  
637—630, 593—576, 558—549, and  525— 507 in 
order of increasing in tensity ), hydrolysis of which or 
of th e  p aren t phy tin  affords protophseophorbide, 
C34(35>H38OfiN4 (1 OMe group). R eduction of m ethyl- 
plueophorbid w ith  iron and  80%  formic acid affords 
methylprotoph ceoph orbide, *“35(36)H3s05N 4 (2 OMe
groups), b u t reduction of chlorophyll itself always 
involves fission of th e  phvto l group, the  m ain product 
being an  alkali-soluble substance, spectrally  identical 
w ith  m ethylprotopha'ophorbide, both of which give 
th e  sam e trim eth y l ester I . The view th a t  phyllo- 
e ry th rin  is an  acid anhydride  receives support from  
the  observation  th a t  it is hydrolysed in  isopropyl 
alcohol by 10 % aqueous potassium  hydroxide to  a  
free carboxylic acid, C^3!34)H 34OyN'4, th e  absorption 
spectrum  of which (bands a t  632—624, 585—569, 
550—539, and  517— 500, in order of increasing 
in tensity ) is very  sim ilar to  th a t  of I ; th is acid is of 
th e  b lood-porphyrin type , an d  gives, w ith  diazo-

m ethane, a  trimethyl ester, m. p. 232— 233°, spectrally  
iden tical w ith  th e  acid and  probab ly  isomeric w ith  Î . 
T he s tru c tu ra l and  biological in ter-relationsh ips of 
these products are discussed. The protochlorophyll 
series of derivatives m ust be photo-oxidisablc to  the  
corresponding derivatives of th e  chlorophyll series, 
and  is re la ted  to  th e  la tte r  by th e  deficiency of one 
oxygen atom . The fo rm ation  of phy lloery th rin  in  
anim als involves deoxidation  of chlorophjdl, com 
bination  w ith  fission of m agnesium , hydrolysis and  
anhydride form ation, th is com pound form ing a 
physiological bridge betw een th e  leaf and  blood 
colouring m atte rs . J .  W. B a k e r .

Dehydrogenation of chlorophyll and the 
m ech anism  of photosynthesis. J .  B. Co n a n t ,
E . M. D ie t z , and  S. E. K a m e r l in g  (Science, 1931, 
73 , 268).—M ethyl phæ ophorbide a  is oxidised by 
potassium  m olybdicyanide in  pyrid ine and acetone 
solution to  th e  corresponding dehydrophæ ophorbide 
which yields th e  sam e hydrolysis p roducts w ith  ho t 
alkali as allom erised phæophorbide. These results 
su p p o rt th e  view  (this vol., 368) th a t  the  allom erisation  
of chlorophyll is  essentially a dehydrogenation. The 
m echanism  for photosynthesis now suggested can 
be represented by the  scheme : d a rk  reaction,
ch lo rophy ll-fC 0 2-+-enzyme ^dehydrochlorophyll-f-
dextrose-f-w ater, and  ligh t reaction, dehydrochlorb- 
p h y ll+ ligh t  -j- w ater— >■ chlorophyll -j- oxygen.

L. S. T h e o b a l d .
R in g  c l o s u r e  o f  o - t h i o c a r b a m id o b e n z o i c  a c i d s .  

I s o m e r i s m .  T. N. G h o s h  (J. In d ian  Chem. Soc., 
1930, 7, 981— 984).—A nthran ilic  acid condenses 
w ith phenylthiocarbim ide in  boiling alcohol w ith  
form ation of 2-thioA-keto-3-i)henyl-\ : 2 : 3 : 4 -tetra- 
hydroquinazoline, m. p . above 300° (corresponding 
disulphide, C28H 180 2N 4S2, m. p. 250—252°), th e  in te r 
m ediate o-thiocarbam idobenzoic acid notbeingisolable . 
T he corresponding -3-p-tolyl-, in. p. 310°, -3-o-tolyl-, 
m . p. 268—270° (disulphide, m . p. 215° a fte r shrinking 
a t  200°), -3-1' : 3 ' : 4 '-xylyl-, m . p. 259— 260°, and 
-3-allyl-, m. p. 206—207°, com pounds are sim ilarly 
p repared. 2-Thio-4-keto-3-phenyl-l : 2 : 3 : 4- te tra -  
hj'droquinazoline is converted  by concen tra ted  
sulphuric acid a t  125— 130° in to  2-anilino-6-ketoA  : 5- 
berizo-1 : 3-thiazine, m. p. 184— 185°, also prepared  
from  o-phenylthiocarbam idobenzoic acid. 2 -p- 
Toluidino-6-Jceto-4 : 5-benzo-l : 3-thiazine, m. p. 235°, 
is sim ilarly obtained. Boiling hydrochloric acid 
(d 1T9) transfo rm s 2-thio-4-keto-3-allyl-l : 2 : 3 : 4- 
te trahydroquinazoline in to  2-allylamino-G-ketoA : 5- 
benzo-l : 3-thiazine, m. p. 115° [hydrochloride, m . p. 
231—232°), w hereas w ith  concentrated  sulphuric acid 
a compcnind, m. p. 207°, results in  verv sm all vield.

H . W r e n .
T hiodiazines. VII. Condensation of ethyl 

chloroacetate w ith  th iosem icarbazides. P . K .
B o se  and  B . K . N a n d i  (J. In d ian  Chem. Soc., 1930, 
7, 961-—964).—Thiodiazines are p repared  from  ethy l 
chloroacetate and  th e  requisite  thiosem icarbazide 
(1 : 1) in boiling alcohol. T heir acé ty la tion  is effected 
w ith  boiling acetic anhydride contain ing  a l i t t le  
pyridine and th e ir m éthy lation  w ith  m ethy l iodide 
and  m ethyl-alcoholic potassium  hydroxide. T he 
following com pounds are described : 2-amino-o-
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hydroxy-1 : 3 : 4 -thiodiazine, in. p. 284°, (decomp.) 
(iacetyl derivative, m . p . 205°; benzoyl com pound, 
m. p . 260°; adduct w ith  phenylth iocarbim ide, m . p. 
195°); 2-methylamino-5-liydroxy-l : 3 : i-thiodiazine, 
m. p. 282° (decomp.) (acetyl derivative, m . p. 198°; 
non-crystalline methyl com pound); 2-ethylamino-o- 
hydroxy-1 : 3 : ‘i-thiodiazine, m . p. 225° (acetyl de riv 
ative, m . p . 169°); 2-isobutylamino-5-hydroxy-l : 3 : 4- 
thiodiazine, m . p . 210° (acetyl derivative, m . p. 199°; 
methyl com pound, m . p. 135°); 2-anilino-5-hydroxy- 
1 : 3 : i-thiodiazine, m. p . 184° (acetyl, m . p. 172°, 
and  methyl, m. p . 265°, derivatives); 2-o-toluidino-5- 
hydroxy-1 :3  : i-thiodiazine, m . p. 183° (acetyl
derivative, m. p. 210°); 2-p-toluidino-5-hydroxy- 
1 : 3 :  i-thiodiazine, m . p . 195° (acetyl derivative, 
m. p. 218°). H . W r e n .

L u p in in e . C. S o iio p f , E . S c h m id t , and  W. 
B r a u n  (Ber., 1931, 64, [£ ], 683—691; cf. A., 1928, 
1144).—The m ix tu re  of (— )-lupinic and  (+ )-ep ilup in ic  
ester ob ta ined  by  th e  successive ox idation  and  
esterification of lupinine is converted  by boiling 
hydrochloric acid m ain ly  in to  (;—)-lupinic acid  and  
(+ )-ep ilup in ic  ester hydrochloride ; hydrolysis w ith  
boiling alkali hydroxide perm its th e  isolation of (+ ) -  
epilupinic acid hydrochloride, m . p. 233—235°, [a]}f 
+27-2° in  m ethy l alcohol. T he hydrochloride is 
transform ed by  ethereal m agnesium  phenyl brom ide
into th e  carbinol QHa-CH2.QH-CH(CPh2-OH)-CH3 into th e  carbinol, CH2-CH2-N— C II2---------------CH2’
m. p . 170— 171°, w hich yields tw o methiodides, m . p. 
250—252° (decom p.) and  ( +  H 20 ), in . p . 140° (decom p.). 
The possib ility  of stereoisom erism  appears to  be 
conditioned b y  th e  passage of n itrogen  from  the  
te rva len t to  th e  co-ordinatively  q u ad riva len t s ta te  
(contrast W interfeld, th is  vol., 370). The ketone 
CH2-CH2-CH-CHBz-QH, n
CH2-CH2-N— CH2— CH2 ( c- c ) [p repara tion  given
from (—)-lupinyl chloride, benzene, and  alum in
ium chloride] yields an  am orphous methiodide 
(corresponding methopicrate, m . p. 153— 154°) w hich 
is very  read ily  transfo rm ed  b y  20%  sodium  hydroxide
■ . , ,  , c h 2-c h 2-c h :c b z — o h ,  , 1(Q
into th e  base CH 2-CH2-NMe-CH2-CH2"’ b ' p ' 143 14°  1 
1 mm. [picrate (anhydrous), m . p. 142— 143°, (m ono
hydrated), m . p. 120— 1 2 1 °], ca ta ly tica lly  h y d ro 
genated to  th e  dihydro-&ase (picrate, m . p. 159— 160°). 
The ease w ith  w hich th e  H ofm ann  degradation  occurs 
is typical of (3-amino-ketones. Confirm ation is th u s 
afforded to  K a rrc r’s fo rm ula for lupinine.

The w ork of W interfeld  and  H olschneider (loc. cit.) 
is criticised in  detail. R e-exam ination  of lupinene, 
m. p. 68—69°, an d  its  benzoyl derivative  fails to  give 
evidence of non-uniform ity . H . W r e n .

[L u p in en e .] K . W in t e r f e l d  (Ber., 1931, 64, 
[-B], 692—693; cf. th is  vol., 370).— A rep ly  to  Schopf 
and o thers (preceding abstrac t). T he isolation of 
2-m ethylpyridine-6-carboxylic ac id  and  the  acid 
C10H 1:)O2N  was effected from  a  sam ple of lupinene, 
m- p. 63—65°, b u t n o t from  th a t  of m . p. 68— 69°.

H . W r e n .
R eac tio n s  of h a r m in e .  0 .  F e r n a n d e z  and  F . E . 

R aurich  (Anal. F is. Quim., 1931, 29, 74—76).—The 
following reactions are sensitive and  characteristic ,
(i) H arm ine is oxidised to  »n-nitroanisic acid by 

u  u

evaporation  w ith  n itric  acid. B y reduction  w ith  
stannous chloride, d iazotisation , an d  add ition  of an  
am m oniacal solution of ¡3-naphthol a  purp le  color
ation  is obtained, (ii) H arm ine is reduced b y  sodium 
and  am yl alcohol to  te trahydroharm ine, an d  w ater 
is added. The add ition  of p-nitrobenzenediazonium  
chloride solution gives a  carm ine-red coloration, 
w hilst a  hydrochloric acid  solution of vanillin  gives 
a perm anganate-purp le  coloration. R . K . C a l l o w .

S in o m e n in e  a n d  d is in o m e n in e . X X III . I d e n 
t i ty  of (3 -te trah y d ro d eo x y co d e in e  a n d  d ih y d ro -  
th e b a c o d in e . K . G o to  and  S. M i t s u i  (Bull. Chem. 
Soc. Ja p a n , 1931, 6 , 33— 39).—The id en tity  of d- 
d ihydrothebacodine (Speyer an d  Siebert, A ., 1921, 
i, 685), dehydroxytetrahydrocodeine, and  deoxy- 
te trahydrosinom enine (deoxydem ethoxydihydro- 
sinom enine) (Kondo and  Oehiai, A., 1930, 625) is 
supported  b y  experim ents on th e  reduction  of sinom 
enine an d  its  derivatives by  various m ethods. Only 
th e  one substance corresponding w ith  th e  above was 
isolated. F u rth e r , th e  de-iY-methyl base an d  th e  
nitrogen-free substance ob tained  from  deoxy tetra- 
hydrosinom enine m elt a t  th e  sam e tem pera tu res as 
th e  corresponding p roducts  from  dihydrothebacodine. 
T he nam e “ d ihydroeu thebainan  ” is proposed in 
place of “  d ihydro thebainan  ” suggested by  K ondo 
an d  Ocliiai {loc. cit.), since th e  m ethylam inoethyl 
side-chain is p robably  differently  linked from  th a t  
in  thebainone. A. A. L e a h .

S in o m e n in e  a n d  d is im o n e n in e . XXV. T h re e  
d if fe re n t  s in o m e n in e m e th in e s .  K . G o to  and  H . 
S h i s h i d o  (Bull. Chem. Soc. Ja p a n , 1931, 6 , 79— 87; 
cf. A., 1926, 1160).—The H ofm ann degradation  of 
sinom enine has been re-exam ined. Sinom enine 
m ethiodide w ith  2 %  sodium  hydroxide gives sino- 
m enine-achrom e th ine (I) (Ar-m ethy]sinom eninium  
base, loc. cit.), m . p. 179°, [a][? + 72-58° in  chloroform  
[m ethiodide, m . p. 212°, [a][J —33-00° in  w a te r; 
hydriodide, m. p. 115— 118° (not sh a rp ); oxime, 
loses w ater a t  120°, decom p. 204—205°]. This 
substance slowly changes in to  sinomenine-roseo- 
m ethine (¡3-methylsinomeninemethine, loc. cit.) (II), 
m . p. 163°, [x]j> + 135-70° in  chloroform  (m ethiodide, 
m. p. 276°, [a]1,; —48-26° in  w ater), also ob ta ined  
from  sinom enine m ethiodide an d  cold 5%  sodium  
hydroxide. The achrom ethine w ith  cold 10%  sodium  
hydroxide gives sinom enine-violeom ethine (a-m ethyl- 
sinom eninem ethine, loc. cit.) ( I l l ) ,  m . p. 172— 173°, 
[a]1,; +434-78° in  chloroform  (m ethiodide, m . p. 
209°, [a]1,] +373-36° in  w ater). The m ethiodide of 
I  w ith  sodium  hydrogen carbonate  in  m ethy l alcohol 
gives th e  m ethiodide of I I ,  w hilst bo th  of these

M e O / %
H O 1,

v; iu u C2 w y
)Me OMe CH-OMe

(I.) (II.) (HI.)
m ethiodides yield th a t  of I I I  in  cold 10 % sodium  
hvdroxide. in  several cases sinom eninol (and disino-
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m eninol) w ere ob tained  by  heating  th e  above sub
stances w ith  alkali. The prefixes to  th e  new nam es 
refer to  the  colours produced by  the  substances an d  
th e ir  derivatives w ith  concentrated  m ineral acids. 
The constitu tions I ,  I I ,  and  I I I  are suggested.

A. A. Lb v i.
Oxonitin. T. A. H e n r y  and  T. M, S h a r p  (J.C .S., 

1931, 581—582).— In  th e  ox idation  of aconitine, 
to  oxonitin, acetaldehyde is produced 

an d  th e  m ethyl group a ttach ed  to  n itrogen  is lo s t; 
oxonitin  canno t therefore con ta in  m ore th a n  31 
carbon atom s. The p resen t w ork indicates 
C31H,u 0 13N  as th e  probable form ula ra th e r  th a n  
C32H ,30 12N (cf. S path  and  Galinovsky, th is vol., 2-13).

F . R. Shaw .
Aconitine from  A c o n itu m  c h a sm a n tlm m , 

Kashmir. K . H . B a u e r  and  T. C. R a d j h a n  
(Pharm . Z entr., 1931, 7 2 , 145— 152).—Aconitine- 
chasm anthum , C21H 270 2K (0A c)(0B z)(0M e)4, m . p. 
197-5°, [a]t, +20-0° (hydrobromide, [ajg  —1S-1°; 
hydrochloride, [a]'g —15-3°; chloroaurate, m . p.
135°), from  the  e ther ex tra c t of th e  roo t, differs from  
indaconitine, iso lated  from  th e  sam e species (D unstan , 
J.C .S ., 1905, 8 7 , 1620), in  failing to  give crystalline 
salts. I t  is oxidised b y  n itric  acid a t  100° to  a sub
stance, C10H 14O,No(OBz)(OMe)»-COoH. m . p . 251° 
(cf. B rady, J.C.S“., 1913, 1 0 3 , “1827). Aconine- 
chasm anthum , C21H 270 2N (0 H )2(0M e)4 (also + E tO H ) , 
m . p . 95°, [a]',' -f4-0° [am orphous hydrochloride, 
m . p. 168— 179° (decom p.); tetra-acetyl derivative, 
m . p. 213—214°, an d  its  hydrochloride, m . p. 142— 
144°], is distinguished from  indaconine by its  solubility  
in  ether. I t  is oxidised by n itric  acid to  oxalic acid 
an d  a  substance, C4H 7OsN (also -|-H 20 ), m . p. 132°.

H . E . F  N o t t o n .
Constitution of oxyacanthine. II. F . v o n  

B r u c h h a u s e n  and  P . H . G e r io k e  (Arch. P liarm ., 
1931, 26 9 , 115— 125).—The s tru c tu re  proposed by 
K ondo and  T om ita  (this vol., 242, 243) for dauricine 
is shown to  be incorrect. The au th o rs’ previous 
views on the  s tructu re  of oxyacanthine are con
firmed by  a  new degradation of th e  m ethine base, 
C4oH480  6N 2 (A., 1930, 9S, form ula I I I ) .  This is 
ozonised alm ost quan tita tiv e ly  in  aqueous solution 
slightly acidified w ith  sulphuric acid to  th e  base (I) 
(1 mol.) an d  2'-methoxijdiphenyl ether A  : o'-dialdehyde 
( l  mol.), m. p. 72° [disemicarbazone, in. p. 228° (de
co m p .); di-phenylhydrazone, m. p. 218°; oily oxime], 
identified by  oxidation to  2 '-m ethoxydiphenyl ether- 
4 : 5 '-dicarboxylic acid. The dialdehyde affords w ith  
m alonic acid in  pyrid ine in  presence of piperidine 
2 'Anethoxydlifhenyl ether-4 : o-diacrylic acid, m . p. 
2S3°, reduced by  sodium  am algam  and  w ater to  
2 '-methoxydiphenyl ether-4 : 5'-($$)-dipropionic acid, 
m . p. 144°. T he base, I , m . p. 76°, w hich may be 
2 : 3 :  2 '- tr im e th o x y -5 : 4'-bis-(i}-dim ethylam inoethyl)- 
d iphenyl e th e r -6 : 5 '-d ialdehyde, th e  position of the  
m ethoxy l groups an d  th e  e ther linking being u n 
certa in , yields a  dimethiodide, m . p. 259° (decomp.). 
The corresponding am m onium  base w hen gently  
heated  in  a  vacuum  gives trim ethy lam ine  and  tri- 
methoxydivinyldijihenyl ether-dialdehyde, m . p. 140° 
(idisemicarbazone, decom p. 250°), hydrogenated  (pall- 
adised barium  sulphato) to  trimethoxydiethyldiphenyl 
ether-dialdehyde, m . p. SS—S9° {disemicarbazone, m. p.

24S° (decomp.) ; monoazlactone, m . p . 252°]. On 
th e  assum ption th a t  oxyacanth ine is form ed b y  the

MeNi
^ O M e  MeO1̂

/ VJ «

iNMe

MeRY iNMe' Xy/ 'V ) H
JOMe MeO^

condensation of tw o molecules of JV-methylcoclaurine, 
i t  m ust have one of th e  above struc tu res, th e  o ther 
being assigned to  berbam ine (cf. K ondo and  T om ita , 
loc.cit.). H . E . F . R o t t o n .

Derivatives of p-arsanilic acid. I. p-Arsino- 
succinanilic acid and related compounds. G. T.
M o r g a n  an d  E . W a l t o n  (J.C .S ., 1931, 615—619).— 
M onosodium p -arsan ila te  (atoxyl) w ith  excess of 
succinic anhydride gives p -arsinosuccinanilic acid (I), 
w hereas w ith  succinic acid in  sm aller proportions, 
succinanilido-pp'-diarsinic acid (disodium  salt) is 
form ed (also ob tained  b y  heating  I  w ith  atoxyl in 
equim olecular p roportion). I  gives products of 
ty p e  I I ,  AsOjH^CgHjdSTH-CO-LCHgVCOdSiRjR^ on 
w arm ing w ith  (a) aniline, succinilide- (II, a-=2, 
R j ^ H ,  R 2==Ph) ; (b) m cthylam ine, succi'nanilomcthyl- 
amide- (II , x = 2 ,  R 1= H ,  R 2= M e) (monosodium  sa lt, 
2 H ,0 )  ; (c) e thylam ine, succinanilethylamide-p-arsinic 
acid, (II , x = 2 ,  R j = H ,  R 2= E t )  (monosodium  salt). 
On reduction  w ith  su lphur dioxide, I  yields p -dichloro- 
arsinosuccinanilic acid (crystallising in  needles and  
prism s, bo th  varieties m . p. 210— 2 1 1 °), w hich could 
n o t be converted  in to  th e  acid  chloride. W hen 
hea ted  a t  240°, I  affords succinanil-p-arsinic acid, 
w hich regenerates I  on add ition  of w ater. The 
crude anil, heated  in  a  sealed tu b e , is converted  by 
(a) anhydrous alcoholic am m onia in to  suçcinanilamide- 
(II , x = 2 ,  R 1= R 2= H )  (monoammonium sa lt, 1H 20 , 
monosodium  sa lt, 1H 20 ) ; (b) alcoholic dim ethyl-
am ine, in to  succinanildimethylamide- (II, x = 2 ,  
R 1= R 2= M e) (monosodium sa lt ; 1H 20 ) ; (c) p iper
idine, in to  succinanilopiperidide-jy-arsinic acid (II, 
* = 2 ,  R 1É | - C . H 10N).

T he m onosodium  sa lts of com pounds of ty p e  I I ,  
in  com parison w ith  tryparsam ide, show very  low 
toxicities com bined w ith  therapeu tic  ac tiv ity .

F . R . S h a w .
Azo-dyes derived from  arsanilic acids. V. 

D e u l o f e u  and  F . R . M a r în  (Anal. F is. Quim., 1931, 
2 9 , 65— 73).— The following com pounds have been 
p repared  by  d iazotisation of th e  am inophenylarsinic 
acids and  coupling w ith  phenols in  alkaline solution. 
F rom  p-am inophenylarsinic acid : 2 : 4 -dihydroxyazo- 
benzeneA'-arsinicacid\mono- an d  di-sodium  ( + 5-5H20 ) 
salts], 2 : 4 : G-trihydroxyazobenzeneA’-arsinic acid 
[disodium  sa lt ( + 4H 20 )] , 2-meihylA : 6-dihydroxyazo- 
benzeneA'-arsinic acid [di sodium  sa lt (-f4H 20)];
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from  4-am ino-3-m ethylarsinic acid : 2 : i-dihydroxy- 
2'-methylazobenzene-4:'-arsinic acid; from  o-amino- 
phenylarsinic acid : i-hydroxyazobenzene-2'-arsinic
acid, 2 : 4 -  dihydroxyazobenzene - 2 ' - arsinic acid, and  
2 : 4 :  6 - trihydroxyazobenzene - 2' - arsinic acid. The 
com pounds are  yellow to  deep redd ish -b row n; the  
dep th  of colour increases w ith  mol. w t. in  each scries 
in  accordance w ith  N ie tzk i’s ru le. R . K . C a llo w .

A rs in ic  a c id s  of th e  f lu o re n e  s e r ie s .  G. T.
M o r g a n  an d  (Miss) J .  S t e w a r t  (J.C .S., 1931, 620—
623).—2-Nitrofluorenono is reduced by  a  modified 
ca taly tic  m ethod  (cf. B en n ett and  N oyes, A., 1930, 
1291) successively to  2-amino-fluorenone, -fiuorenol, 
and  -fluorene. 2 -Aminofluorene on d iazotisation and  
conversion b y  th e  B a rt reaction  gives fluorene-2- 
arsinic acid (■monosodium sa lt, 1H20 ) . Fluorenone- 
2-arsinic acid {monosodium sa lt, disodium  sa lt, 6H 20 , 
an d  semicarbazone), sim ilarly prepared, on n itra tio n  
in  sulphuric acid, yields th e  7-?n7ro-compound {mono
sodium sa lt, 1H 20 ). T he n itro -derivative is reduced 
w ith  ferrous hydroxide to  1-aminojhi orcnonc-2- 
arsinic acid {monosodium sa lt, 3H 20 ) ;  on acetylation  
th is affords 1-acetamido- {monosodium salt, I) and , on 
boiling w ith  chloroacetic acid in  alkaline solution,
1-glycine- (som ewhat unstab le , monosodium  salt), 
or w ith  chloroacetam ide, 7 -glycinanhido-2-arsinic acid 
{monosodium salt). 2 -Dichloroarsino-fluorene, m . p. 
109°, an d  -fluorenone, m . p . 142°, are also described. 
Of th e  foregoing I  has proved to  have th e  grea test 
trypanocidal ac tiv ity . F . R . S h a w .

O x id a tio n  of h e te ro c y c lic  a r s e n io u s  d e r iv 
a tiv e s  b y  io d in e . G. A. R a z u b a ie v  and  V. S. 
Ma l in o v s iu  (J. R u ss . P hys. Chem. Soc., 1930, 62, 
2173—2186).—A  volum etric m ethod  for th e  determ in
ation of te rv a len t arsenic by  oxidation  w ith  iodine in  
alcoholic solution is described. The use of sodium  
hydrogen carbonate  to  neutralise th e  hydriodic acid 
form ed is recom m ended. The m ethod  is applicable 
to  phenoxarsine oxide, triphenylarsine, and  com pounds 
of th e  ty p e  10-R-9 : 10-dihydrophenarsazine. The 
product of oxidation of th e  la tte r  is th e  corresponding 
dihydroxide if sodium  hydroxide is used to  neutralise 
the  hydriodic acid form ed, an d  th e  oxide if silver 
oxide is used. The following of these were p repared  : 
R = M e , dihydroxide, m. p  201— 215°, oxide, decomp. 
256—257°; R = E t ,  dihydroxide, m . p. 141— 143°, 
oxide, m. p. 239°; R = P r ,  m . p . S I—82°, dihydroxide, 
m. p. 93°, oxide, m . p . I l l — 112°; R=isoarayi!, m . p. 
76—78°, dihydroxide, m . p . 95— 96°, oxide, m. p. 101— 
102° ; R = P h ,  oxide, m . p . 280—300° (decomp.).

E . B. U VAROV.
N ew  w a te r - s o lu b le  o rg a n o m e r c u r y  c o m 

p o u n d s . J .  H . W a l d o  (J. Amcr. Chem. Soc., 1931, 
53, 992—996).— B y th e  in terac tion  of various organo- 
mercury halides (prepared by  th e  usual G rignard 
method) w ith  thio-acids in  d ilu te  alcoholic sodium  
hydroxide are  ob tained various new organom ercury 
compounds which, w ith  sodium  hydrogen carbonate, 
form water-soluble salts w ith  germ icidal properties : 
RHgX-f SH-R'*C02H  (or S 0 3H )= RH gS-R '-C02H + H X . 
The values of th e ir therapeu tic  indices (product of the 
toxicity an d  germ icidal value relative to  th a t  of 
sodium ethylm ercurith iosalicylate as un ity ) for B. 
typhosus and  Staph, aureus, respectively, are given

in  parentheses. Thus are p re p a re d : methyl-, m . p. 
174° (0-533; 0-80); ethyl-, m . p . 111° (1; 1); iso amyl-, 
m . p . 7S° (0-80; 0-90); phenyl-, m . p . 228-5° (decomp.) 
(0-10; 0-075); an d  benzyl-, m . p . 144-5° (decomp.), 
-mercurithiosalicylic a c id : p-ethylmercurithiolbenzoic
acid, no t m elting up  to  250° (0-667; 0-50); a-ethyl- 
mercurithiobulyric, m . p . 76° (0-533; 0-40); p -ethyl- 
mercurithiol-phenylacetic, m . p . 116-7° (0-667 ; 1-0), 
an d  -benzenesulphonic, m . p . above 300° (0-167; 0-125), 
acid. T hus th e  alkarylm ercuri-derivatives are  less 
toxic th a n  th e  aryl, an d  th e  sa lts of carboxylic acids 
less so th a n  those of th e  sulphonie acids. The alkyl 
com pounds are less stab le  th a n  th e  alkary l derivatives. 
All m . p. are  corrected. J .  W . B a k e r .

T e r t i a r y  a ry la lk y l  p h o s p h in e s .  I I .  I .  K .
J a c k so n  an d  W . J .  J o n e s  (J.C.S., 1931, 575—578).—  
T he action  of p-xylyldichlorophosphine on th e  
required  G rignard reagen t results i n : p -xylyl-dimethyl- 
phosphine, b. p. 106°/12 m m ., d f  0-9541 [oxide, m . p. 
94—95°, mercurichloride, m . p . 225°; methiodide, m . p. 
204° {mercuri-iodide, m . p. 152°; chloroplatinate, m . p . 
236°; tri-iodide, m . p. 91°)]; -diethylphosphine, b. p . 
157°/52 m m ., d f  0-9392 [mercurichloride, m . p. 184°; 
methiodide, m . p . 137° {chloroplatinate, m. p . 217°; 
mercuri-iodide, m . p . 105°; tri-iodide, m . p. 85°)]; 
-di-n-propylphosphine, b. p. 161°/25 mm!, d f  0-9281 
[mercurichloride, m . p. 188°; methiodide, m . p . 105° 
(chloroplatinate, m . p . 141°; mercuri-iodide, m . p . 90°, 
tri-iodide, m . p. 76°)]; -di-n-butylphosphine, b. p . 
I71°/16 m m ., d f  0-9124 [mercurichloride, m. p . 179°; 
methiodide, m . p . 93° {chloroplatinate, m . p . 215°; 
tri-iodide, m . p. 70°]; -diiaobutylphosphine, b. p . 184°/ 
20 m m . {mercurichloride, m. p . 227°; methiodide, m . p. 
120°); -di-n-amylphosphine, b. p. 214°/23 m m . 
{mercurichloride, m . p. 117°; methylchloroplatinaie, 
m . p . 151°). All p-xylylphosphines give a  coloration 
w ith  carbon  disulphide b u t, w ith  th e  exception of th e  
inner anhydride of p-xylyldimcthylhydroxyphosphino- 
carbilhionic acid, m. p . 76°, no solid com pound can be 
isolated. F . R . S hawl

D is tib y ls . I . T e t r a p h e n y ld is t ib in e .  A t te m p ts  
to  o b ta in  te t r a p h e n y ld ih is m u th in e .  F . F . B l ic k e , 
U . O. Oa k d a l e , and  F . D. S m ith  (J. Am er. Chem. 
Soc., 1931,53 ,1025— 1029).—T etraphenylstiby l oxide, 
p repared  b y  slight m odification of S chm idt’s m ethod  
(A., 1920, i, 900), is converted  by  acetic acid in to  the  
ace ta te , m . p . 133— 135° (fit. m . p . 132°), converted  
by  th e  appropria te  hydrogen halide in  acetic acid 
in to  th e  corresponding chloride, an d  bromide, m. p. 
86°, th e  iodide, m. p . 68—70°, being obta ined  by  th e  
action of sodium  iodide on th e  chloride in  acetone 
solution. E xperim ents on th e  conversion of th e  
iodide in to  th e  d istiby l by  shaking w ith  bromo- 
benzene an d  copper-bronze are  described, b u t i t  is 
bestconvertcd  in to  tetraphenyldistibine, m . p. 12 1— 122° 
(in sealed tube , nitrogen-filled), b y  th e  action  of 
sodium  hypophosphite  in  aqueous alcohol in  the  
absence of oxygen. L ike th e  corresponding diarsine 
(A., 1929, 1090) i t  rap id ly  absorbs oxygen to  form  th e  
peroxide (SbPh2- 0 )2 and  reacts w ith  iodine. Con
ditions for a  greatly  im proved yield (84%) of triphenyl- 
b ism uth ine from  m agnesium  phenyl brom ide and  
b ism uth  trich lo ride are given, bu t sim ilar a ttem p ts  
to  convert diphenylbism uthyl iodide (Challenger and
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Allpress, J.C .S., 1915, 107, 19) in to  te trapheny l- 
d ib ism uthine were unsuccessful. J .  W . B a k e r .

A ro m a tic  c o m p o u n d s  of t in  w ith  h a lo g e n  in  th e  
b e n z e n e  n u c le u s . K ,  A. K o z e s c h k o v  and  A. N .  
N e s m e j a n o v  (Ber., 1931, 64, [2?], 628—636; cf. A., 
1930, 1603).—M ercury di-p-chlorophenyl is tra n s 
form ed by  stannous chloride in  boiling alcohol in to  
m ercury  and  tin di-p-chlorophenyl dichloride, m . p. 
86-5°. Tin di-p-chlorophenyl dibromide, m . p. 73°, 
is analogously prepared, whereas th e  corresponding 
di-iodide, m. p . 46—47°, is derived from  th e  dichloride 
and  sodium iodide in  boiling alcohol. The dichloride 
is transform ed by aqueous potassium  hydroxide in to  
tin di-p-chlorophenyl oxide and  b y  alcoholic potassium  
hydrogen sulphide in to  tin  di-p-chlorophenyl sulphide, 
m. p. 179°; w ith  stannic chloride a t  150° th e  dichloride 
aifords tin p-chlorophenyl trichloride, m. p . 39°, con
verted  in to  p-chlorophenylstannonic acid and th e  
sulphide (CGH 4Cl*Sn)2S3, w hich darkens a t  295° a fte r 
softening a t  240°. The following tin  di-p-bromophenyl 
com pounds arc  p repared  by  analogous m e th o d s : 
dichloride, m . p . 103°; dibromide, m. p. 82°; di-iodide, 
m. p. 79—80°; oxide ; sulphide, m . p. 228—229°. 
T in  p -bromophenyl trichloride, m . p . 64-5—65°, is 
converted in to  the corresponding stannonic acid and  
th e  sulphide (CGH 4Br-Sn)2S3. T in  di-p-iodophenyl di- 
chloride, m. p. 147°, th e  corresponding dibromide, 
m. p. 102°, and  di-iodide, m . p. S8-5°, are described. 
W hen trea ted  w ith  chlorine in  cold chloroform  the  
dichloride gives th e  iodochloride (Cl2,IC GH 4)2SnCl2, 
in. p. 82— 82-5°. T in  d i-p-iodophenyl oxide and  
sulphide, m . p. 248°, are described. Tin p-iodophenyl 
trichloride, m . p. 55—56°, yields th e  iodochloride 
Cl2,ICGH 4-SnCl3, g radual decomp. 50—70°. T in  p- 
iodophenyl tribromide, m . p. 80—S0-5°, p -iodophenyl- 
stannonic acid, and th e  sulphide (CGI i 4I 'S n )2S3 are 
described. H . W r e n .

P r o te in  s t r u c tu r e  a n d  d e n a tu ra t io n . 0 .
R i m in g t o n  (N ature, 1931, 127, 4 4 0 -4 4 1 ) .—A 
discussion. L. S. T h e o b a l d .

A lk a lin e  d e c o m p o s itio n  of s e r in e . F .  S . D a f t  
and  R. D . C o g h il l  (J. Biol. Chem., 1931, 9 0 , 341— 
350).—Serine in hot alkaline solution gives am m onia, 
glycine, alanine, and oxalic and  lactic acids. Pyruvic 
acid is an  in term ediate product. In  the  determ in
ation  of arginine by th e  m ethod of V an Slyke the  
decom position of serine does no t falsify th e  resu lt, as 
th e  serine is effectively separated from arginine by  the  
phosphotungstie acid precipitation , bu t errors m ay  
be in troduced when the m ethod suggested by  Plim m er 
and  Rosedale (A., 1926, 313) is followed.

W. O . K e r m a c k .
T u b e  fo r  m ic ro -d e te rm in a t io n  of c a rb o n  a n d  

h y d ro g e n  a c c o rd in g  to  P r e g l .  A. V e r d i n o  
(Mikrochem., 1931, 9 , 123— 125).—The appara tus 
described consists essentially of a tube 65 m m . 
long, having an  ex ternal d iam eter of 30 m m . and  an  
in te rna l d iam eter of 11  m m . so th a t  th e  com bustion 
tube  passes ax ially  th rough it. The tube  is filled w ith  
ab o u t 30 c.c. of decalin, which is k ep t steadily  boiling. 
The advan tage  thus obtained is a constancy of 
tem p era tu re  of the  lead peroxide layer superior to  th a t  
ob tained  b y  d irect gas or electric heating.

E . S. H e d g e s .

T e r  M e u le n -H e s lin g a  m e th o d  fo r  d e te r m in 
a tio n  of n i t ro g e n , c a rb o n , a n d  h y d ro g e n  in  
o rg a n ic  m a te r ia l .  E . P . Gr if f in g  and  C. L. 
A l s b e r g  (J. Amer. Chem. Soc., 1931, 53, 1037—  
1039).—Several im provem ents in  th e  technique of 
th is  m ethod of analysis which allow accurate resu lts to  
be obtained w ith  20— 40 mg. of m ateria l are described.

J . W. B a k e r .
D e te rm in a t io n  of n i t ro g e n  b y  a  m ic ro -K je ld a h l  

m e th o d . A. C. A n d e r s e n  and  B. N . J e n s e n  (Z. 
anal. Cliem., 1931, 8 3 , 114— 120).— The m ethod  
previously described for m acro-determ inations (A., 
1926, 375) has been ad ap ted  to  m icro-analysis.

A. R . P o w e l l .
D e t e c t io n  o f  c a r b o n  d is u lp h id e .  F . F eig l  

and  K . W e is s e l b e r g  (Z. anal. Chem., 1931, 8 3 , 93— 
104).—The sensitiv ity  of various m ethods which have 
been proposed for th e  detection  of carbon disulphide 
has been determ ined an d  two new very  sensitive 
reactions are described. Of th e  know n m ethods the  
x an th a te -co p p er sa lt te s t detects 1 p a r t  of carbon 
disulphide in  90,000 p a r ts  of solution and  the  sodium 
azide-iodine te s t 1 p a r t  in  500,000 p a rts  a fte r w aiting 
10 min. J u s t  as sensitive as th e  la tte r  te s t is the  in 
stan taneous developm ent of a characteristic  brow n to 
black colloidal suspension of lead  sulphide w hen a drop 
of th e  carbon disulphide solution is tre a te d  w ith an 
alkaline solution of sodium  p lum bite  and formaldehyde. 
A n even more sensitive reaction  comprises heating in 
a w ater-bath  a  closed test-tube  containing th e  solution 
to  be tested  together w ith  a few crystals of nickel 
ace ta te  and of H ecto r’s b a se ; in  th e  presence of carbon 
disulphide a  rose colour or red  p rec ip ita te  is produced 
due to  th e  form ation of a  com plex nickel salt of the  
em pirical form ula CjoH^NgSgNi (sensitiv ity  1 p a r t  
of CS2 in 2 x  106). “ A. R . P o w e l l .

D e te rm in a t io n  of b e n z e n e in a lc o h o l ic s o lu t io n s .
G. G r 6h  and  E . F a l t i n  (M agyar Chem. Fol., 1930, 
3 6 , 156— 159; Chem. Z entr., 1931, i, 490).—The 
ex tinction  coefficients of alcoholic solutions of benzene 
were d e te rm in ed ; the  B eer-L am b ert law is valid . The 
lim iting concentration of benzene for sufficiently 
accura te  determ ination  is abou t 0-01 g. per litre.

A. A. E l d r id g e .
C o lo u r  r e a c t io n  of a r o m a t ic  a m in e s . I . d e  

P a o l in i  (A tti R . Accad. Sci. Torino, 1930, 65 , 
201—204; Chem. Z entr., 1931, i, 4 9 0 -4 9 1 ) .— The 
arom atic am ine is added to  a  cold alcoholic suspension 
of benzoyl peroxide; a reddish-brow n or violet colour 
is developed, th e  reaction  being accelerated by  heat. 
W ith  benzylam ine the  reaction  is : 3 C -H /N H 0 +  
B z20 2 — x  C7H 7*N H B z+C H Ph:N H -t-O B z-N H 3'C 7H 7 
+ H 20 . A. A. E l d r id g e .

T i t r im e t r i c  d e te rm in a t io n  of a c e ty lsa lic y lic  
a c id . A. E d w a r d s s o n  (Svensk farm . T idskr., 
1929, 3 3 ,  557—560; Chem. Z entr., 1930, ii, 1106— 
1107).— The procedure given in  the Swedish p h arm a
copoeia for th e  titrim etric  determ ination  of acety l
salicylic acid is confirmed. The detection of salicylic 
acid in  th is  acid is also investigated . The colour 
reaction w ith  ferric chloride is unsuitable, b u t H off
m ann 's  fluorescence te s t will de tec t the  presence of 
0-1 %  of salicylic acid in  spite of a weak fluorescence of 
acetylsalicylic acid. L . S. T h e o b a l d .
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R a p id  v o lu m e tr ic  d e te rm in a t io n  of n ic o tin e  
w i th  s i l ic o tu n g s t ic  a c id . B . K a s a n s k y  (Z. anal. 
Chem., 1931, 83, 107— 114).—The m ateria l {e.g., 10 g. 
of tobacco) is m ade in to  a  p aste  w ith  150 c.c. of w ater 
and  50 g. of sodium  chloride, and  a fte r add ition  of 5 g. 
of m agnesia or sodium  hydroxide th e  nicotine is 
rem oved by steam  d istilla tion  or ex trac tion  w ith  a 
m ix ture  of e ther an d  ligh t petroleum . A n aliquot p a r t  
of the  d istilla te  or ex trac t is trea ted  w ith  2 g. of 
am m onium  chloride and ti tra te d  w ith  a 2-5%  solution 
of silicotungstic acid w ith  vigorous shaking un til 
no fu rth e r tu rb id ity  is produced, w hen ano ther drop of 
the acid is added. The reagent is standard ised  
against a solution containing a know n am oun t of 
nicotine, as th e  reaction  does n o t appear to  be stoiche- 
iom etric, m ore acid being required  th a n  corresponds 
w ith the  fo rm ation  of 
2C10H 14N 2,2H 20,12W O 3,SiO2,5H 2O.

A. R . P o w e l l .
D e te rm in a t io n  of p y ra m id o n e  by cy an o - 

a r g e n t im e tr y .  R . Machtott (J. P harm . Chim., 
1931, [viii], 13, 329— 333).— Pyram idone is q u a n tit
a tively  p rec ip ita ted  b y  an’excess of aqueous m ercuric 
chloride as a com plex containing 2H g per mol. of 
pyram idone. M ercury is determ ined in  th e  original 
solution and  in  an  aliquot p a r t  of th e  filtra te  by 
addition of am m onia and  potassium  cyanide and  
titra tio n  w ith  silver n itra te . M ercuric chloride does 
not p rec ip ita te  “ dioxypyram idone.” I t  precip ita tes 
antipyrine, b u t n o t quan tita tiv e ly .

H . E . F . N o t t o n .
S e n s it iv e n e s s  of th e  th a lle io q u in in e  re a c tio n . 

J . E is e n b r a n d  (Arch. Pharm ., 1931, 269, 65— 67).— 
The lim it of sensitiveness given by  Salom on (A., 1919, 
ii, 87; cf. H a rt, J .S .C .I., 1921, 40, 72) applies only 
when am m onia is added im m ediately  a fte r the

brom ine. W hen 0 0 005%  quinine su lphate  solution 
(10 c.c.) is trea ted  w ith  one-tenth  sa tu ra ted  brom ine 
w ater and, a fte r 10— 15 sec., w ith  excess of am m onia, 
a  fa in t positive reaction  is observed. The substance 
responsible for the  reaction  is form ed by  th e  action of 
hypobrom ous acid and  is itself easily oxidised. 
A ccordingly its  form ation  is re ta rd ed  by  a  decrease 
in p H, w hilst b o th  changes are  accelerated by  an increase 
in p H or in  brom ine-ion concentration , u n til a t  p B 7 the 
in term ediate  com pound can no longer be detected.

H . E. F . N o tto n .
M ic ro c h e m ic a l  d e te c tio n  of a lk a lo id s  in  p la n ts .  

XV. E c h in o p s in e . G. K l e in  and  F . S c h u s t a  
(Oesterr. B ot. Z., 79, 231—248; Chem. Z entr., 1930, 
ii, 3821).—Sensitive and  characteristic  m icro-reactions 
w ith  various iodo-salts were em ployed for th e  d e te r
m ination  of echinopsine in  various species of Echinops.

A. A. E l d r id g e .
M ic ro c h e m ic a l  d e te c tio n  of a lk a lo id s  in  p la n ts .

G. K l e in  (Oesterr. B ot. Z., 78, 67—70; Chem. Zentr., 
1930, ii, 3821).— Polem ical (cf. M othes, P lan ta , 1928, 
5, 563). A. A. E l d r id g e .

M ic ro c h e m ic a l  d e te c t io n  of a lk a lo id s  in  p la n ts .  
I I .  N ic o tin e . G. K e i n  and E . H e r n d l iio e e r  
(Oesterr. B ot. Z., 76, 222—228; Chem. Z entr., 1930, 
ii, 3821).-—The gold chloride-sodium  brom ide reaction 
is suitable for th e  histochem ieal detection is n ico tin e ; 
th e  sensitiv ity  is 1 in  4 x  105. F o r de term ination  the 
alkaloid is liberated  by  m icro-distillation. N icotine is 
p resen t in  all organs of Nicotiana p lan ts  in  all stages 
of grow th, and  in  fresh, dried, and  ferm ented tobacco.

A. A. E l d r id g e .
D e te rm in a t io n  of m e th y lg ly o x a l , p y ru v ic  ac id , 

a c e ta ld e h y d e , a n d  la c t ic  ac id . E . S im o n  and C. 
N ettberg .— See th is  vol., 662.

B io ch em istry .
R e s p ir a to ry  q u o t ie n t  of f is h  a s  a  fu n c tio n  of 

te m p e ra tu re .  L. B a u d i n  (Compt. rend., 1931, 
192, 637— 639).—The oxygen in tak e  and  carbon 
dioxide o u tp u t increase w ith  rise of tem pera tu re. A 
minimum R.Q. is observed for Carassius auratus a t 
15°. Sim ilar results are  observed in  Cottus bubalis.

C. C. N. V a s s .
R e s is ta n c e  of E u ry te n io ra  liiru n d o id es , N o rd -  

q u is t, to  o x y g e n  d e p le tio n . H . O. B u l l  (N ature, 
1931, 127 , 406—407).—E. hirundoides can  survive 
in brack ish 'w ater, highly polluted, w hen th e  oxygen 
concentration is only 4 g. per 108 g., b u t to ta l depriv
ation of oxygen can be suffered only for sho rt periods.

L. S. T h e o b a l d .
L ack  of in h ib i t io n  of r e s p i r a t io n  of c e lls  b y  

hy d ro g en  cy a n id e . O. W a r b u r g  (Biochem. Z., 
1931, 231, 493— 497).—The conclusions of D ixon and  
Elliott (A., 1929,1197) concerning th e  supposed incom 
pleteness of th e  inh ib ition  of resp iration  by  hydrogen 
cyanide are re jected  on th e  ground th a t  these authors 
worked w ith  dam aged cells. The views of other 
workers are also criticised. W . M cCa r t n e y .

D e te rm in a tio n  of b lo o d -v o lu m e . B e h a v io u r  
of co llo id a l s u b s ta n c e s  in  b lo o d . B. M in z  (Z.

Idin. Med., 1930 ,114 , 623—641; Chem. Z entr., 1931, 
i, 323).—N o existing m ethods are sufficiently exact. 
E xperim ents designed to  explore th e  use of colloidal 
silver for th e  determ ination  show th a t  th e  m etal is 
detectab le  in  blood a fte r 24 h r s . ; th e  concentration 
rem ains constan t for 4— 10 m in., b u t th e  silver is 
quickly absorbed by  organs. S ilver-pro tein  gave 
sim ilar results. W hen a silver sa lt is added  to  blood 
in  vitro i t  is found only in  th e  plasm a. P a r t  of the  
colloidal silver in  circulating blood passes in to  the  
e ry th ro cy te s ; a fte r 3 m in. a  large p a r t of the  colloidal 
silver is converted  in to  a  silver sa lt ; th is is m ore 
rap id ly  rem oved, as silver-protein , by  organs.

A. A. E l d r id g e .
C o m b in a tio n  of th e  s t r o m a - s u b s ta n c e  of r e d  

b lo o d -c o rp u s c le s  w i th  th y m o l. L u t o w sk i 
(Schmerz, N arkose, Ansesth., 1930, 3, 233—247; 
Chem. Zentr., 1930, ii, 3800).—U nchanged and 
defa tted  s tro m ata  differ m arkedly  in  th e ir thym ol- 
com bining power. The curve supports th e  lipoid 
theory  of narcosis, and  no t W arburg’s adsorption 
process. A. A. E l d r id g e .

C o llo id -o sm o tic  p re s s u re .  X II I .  A r te r ia l  a n d  
v e n o u s  b lo o d . E . K y l in  (Arch. exp. P a th . Pharm .,
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1931, 159, 401— 407).—T he colloid-osmotic pressure 
of arteria l blood 2—3 hrs. a fte r a  m eal is higher and  
th e  p ro te in  conten t lower th a n  th e  corresponding 
values for venous blood. In  cardiac inefficiency and  
antenna from  loss of blood the  pressure is lower for 
a rte ria l blood. F . 0 . H o w it t .

O s m o tic  c h a n g e s  in  s o m e  m a r in e  a n im a ls .  
I t . M arg a ria  (Proc. R oy. Soc., 1931, B , 107, 600—
624).—W hen living in  d ilu ted  sea-w atcr th e  osmotic 
pressure of th e  blood of crabs an d  dogfish falls in  
general to  the  level of th a t  of th e  m edium  w ith in  the  
lim its of d ilu tion of one th ird  to  one half, w hilst th e  
blood of the  conger and  one species of crab  is m ain 
ta ined  a t  an  osmotic pressure higher th a n  th a t  of th e  
surrounding m edium . The m echanism  of th e  osmotic 
regulation is discussed. B . L e v in .

S p ec ific  v is c o s ity  of n a tiv e  f ib r in o g e n . W . 
S t a r l in g e r  an d  E . W in a n d s  (Z. ges. exp. Med., 
1930, 71 , 389— 394; Cliem. Z entr., 1930 ii, 3722).— 
The viscosity of 1 g .-%  fibrinogen in  unchanged 
hum an  blood-plasm a, determ ined b y  m easurem ent of 
th e  viscosity of th e  p lasm a before and  after p recip it
a tio n  of fibrin, is 0-400—0-904 (average 0-568).

A. A. E l d r id g e .
C h e m ic a l c o n s t i tu t io n  of s e ru m -p ro te in s .  IV .

A. F is c h e r  and  A. B l a n k e n s t e in  (Biochem. Z., 
1931,231, 404— 411; cf. th is vol., 247).—The proteins 
of tw o pathological sera have been separa ted  by  th e  
au th o rs’ m ethods in to  th e n  various fractions. I n  these 
sera the  am ount of th e  euglobulin which can  be p re 
cip ita ted  b y  sodium  chloride is g reater th a n  the  
corresponding am ount in  norm al sera. I t  has been 
found th a t  th e  m ethod  used for determ ining th e  
try p to p h an  con ten t of th e  fractions does no t give 
absolute values, b u t th a t  sa tisfactory  relative values 
can  be ob tained provided th a t  th e  reaction  of th e  
solution used is k ep t constan t. W . M cCa r t n e y .

D ia ly s is  in  th e  d e te r m in a t io n  of s e r u m -  
p ro te in s . A. A. S c h m id t  and  K . T  u l j t s c h in s k a j a  
(Biochem. Z., 1931, 232, 323—334).— B y precip ita tion  
w ith  am m onium  sulphate and  subsequent dialysis the  
proteins in  1 c.c. of serum  can be sharply  separated  
in to  euglobulin, pseudoglobulin, and  album in frac
tions, and  th e  am ounts of these fractions can be 
deduced from  nitrogen determ inations. V ery little  
d enatu ra tion  of th e  proteins occurs during th e  process.

W . M cCa r t n e y .
G lo b u lin  a n d  a lb u m in  f r a c t io n s  of s e ru m . I I I .  

E le m e n ta ry  c o m p o s itio n  of th e  v a r io u s  f r a c t io n s  
of o x - s e r u m  a n d  d is t r ib u t io n  of a m id e - , h u m in - ,  
d ia m in o - , m o n o a m in o - , a n d  n o n -a m in o -n itro g e n  
a n d  of t r y p to p h a n  a n d  c a rb o h y d ra te  in  th e m .
B. L u s t ig  and  P. H aa s  (Biochem. Z., 1931, 231, 
472—4 9 2 ; cf. th is vol., 505).—The fractions were 
p repared  as previously described, b u t were fu rther 
purified by  prec ip ita tion  w ith  acetone or alcohol and  
freed from  lipins b y  ex trac tion  w ith  ether. G reat 
differences in  the  chem ical com position of th e  fractions 
were revealed. Of th e  globulin fractions th e  euglo- 
buiins w hich are soluble in  w ater and  sodium  chloride 
solutions have th e  lowest, th e  pseudoglobulins w hich 
are soluble in  th e  sam e liquids th e  h ighest, carbon an d  
hydrogen con ten ts. The su lphur conten ts of th e  
aibum in fractions are approxim ately  th e  same, b u t

those of the  globulins v a ry  from  1-28 to  1-71%. The 
globulins soluble in  sodium  chloride solution have high 
m ethylim ino-contents. The w ater-soluble pseudo
globulin has a high m ethoxyl con ten t. As regards 
th e ir  contents of n itrogen  in  its  various form s of 
com bination and  of try p to p h an  th e  album in fractions 
do no t differ m uch from  each other, b u t th e  globulin 
fractions exh ib it g rea t differences. T he album in 
fractions have low carbohydrate  contents. The 
globulin fractions w hich are soluble in  sodium  carbon
a te  an d  hydroxide solutions con ta in  from  tw o to  six 
tim es as m uch carbohydrate  as do th e  o ther globulin 
fractions. Since all th e  fractions are hygroscopic, 
account m ust be tak en  of th e ir  w ate r con ten t w hen 
analytical determ inations are m ade.

W . M cCa r t n e y .
In f lu e n c e  of l ip in s  o n  th e  s e p a ra t io n  of p ro te in s  

b y  n e u t r a l  s a l t s .  A. B outrotjx  (Compt. rend ., 
1931, 192 , 854— 857).—Precip ita tion  b y  sodium  
su lphate  (cf. A., 1922, ii, 172) affords larger yields of 
p ro te in  from  pneum onia serum  th a n  does acetono. 
A fter rem oval of th e  lipins, th e  yield of serum- 
album in is approxim ately  3%  less, w hilst th e  in te r
m ediate concentrations of th e  globulin show sim ilar 
divergences. A  com parative photom etric s tu d y  of 
th e  opalescence produced in  0-075% serum -protein 
solutions shows th a t  in  whole serum  th e  globulins 
commence to  flocculate a t  33%  sa tu ra ted  ammonium 
su lphate  solution and  in  lipin-free p ro tein  solution at 
25%  sa tu ra tio n ; fu rther, th a t  th e  m yxoproteins I  
and  I I  and  th e  globulin fractions ob tained  b y  tre a t
m en t of serum  w ith  acetone have closely-related 
flocculation characteristics although in  d istinct groups.

C. C. N , V a s s ._
I n te r - r e la t io n s h ip  of c h o le s te ro l  a n d  p ro te in  

f ra c t io n s .  W . N . N e k l u d o v  (Biochem. Z., 1931, 
232, 50— 57).—A  portion  of th e  cholesterol of norm al 
horse an d  dog plasm a is un ited  w ith  th e  globulin 
frac tion  an d  w ith  a fraction  of fibrinogen. A sim ilar 
b u t less firm  union is ob tained w ith  certa in  fractions 
of egg-album in, an d  w ith  th e  fraction  precip ita ted  
from  horse-serum  b y  phosphotungstic acid after 
p relim inary  rem oval of album in and  globulin fractions.

P . W . Cl u t t e r b u c k .
D e te rm in a t io n  of p h o s p h a t id e s  in  b lo o d  a n d  

t i s s u e s .  A. Cr u t o  (Biochim. Terap. sperim ., 1930, 
17, 242—24S; Chem. Z entr., 1931, i, 118).— Blood 
or p lasm a (1 c.c.) is well m ixed w ith  95%  alcohol 
(10 c .c .) ; a fte r a  few m in., benzene (20 c.c.) is added, 
well m ixed, and  15—20 c.c. are th en  distilled off. To 
th e  cold residue is added  anhydrous ether (10 c.c.), 
th e  m ix tu re  being k ep t for several hours -with frequent 
sh a k in g ; th e  filtered solution an d  washings (anhydr
ous ether) are evaporated  to  dryness an d  th e  residue 
is heated  for a  few m in. w ith  sulphuric (1 c.c.) and  
n itric  (2 c.c.) acids, w ith  final evaporation  to  fum ing 
a fte r add ition  of 0-5 c.c. of n itric  acid. T he residue 
is dissolved in  w ater, trea ted  w ith  m agnesia m ixture, 
and  centrifuged; th e  determ ination  is com pleted 
colorim etrically b y  Bell an d  D oisy’s m ethod.

A. A. E l d r id g e .
B lo o d -g ly c o ly s is . C. R e i d  and  B. N a r a y a n a  

(Biochem. J . ,  1931, 25, 337— 341).—S tarvation
decreases and  th e  ad m in istra tion  of food increases th e  
ra te  of glycolysis in  th e  blood of th e  dog. The factors
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responsible for glycolysis in  blood are presen t b o th  in  
erythrocytes an d  serum . S. S. Z ilva .

B lo o d -s u g a r . K . P . J a c o b so n  (Biochcm. Z., 
1931, 2 3 1 ,  498—499).—The view of R ona and  
Fabisch (this vol., 110) th a t  th e  a u th o r’s resu lts con
firm theirs is incorrect, an d  th is  is supported  b y  th e  
findings of o ther workers. W . M cCa r t n e y .

Variations in blood-urea and -chlorine during 
venesection. A. D a u m a s  an d  G. P a g e s  (Compt. 
rend. Soc. Biol., 1930, 103 , 1030— 1031; Chem. 
Zentr., 1930, ii, 3590).— Variations during venesection 
(300—500 c.c. of blood) were no t observed.

A. A. E l d r id g e .
Diurnal variations in blood-urea and -chlorine. 

A . D a u m a s  an d  G. P a g e s  (Compt. rend. Soc. Biol., 
1930,103, 1031— 1034; Chem. Z entr., 1930, ii, 3590). 
— C onstant values are  observed so long as food is no t 
ta k e n ; a  m arked  increase is observed a fte r meals 
(cf. preceding abstrac t). A . A . E l d r id g e .

M ic ro -d e te rm in a t io n  of c h lo r id e  in  b lo o d . 
J .  A. F . K ok  (Arch. N 6erl. Physiol., 1931, 1 6 , 132— 
135).—The m ethod  of K olthoff and  B ak  (cf. A., 1922, 
ii, 159) for th e  determ ination  of chloride has been 
applied to  blood. T he pro teins in  blood hsemolysed 
by d ilu tion  w ith  an  equal volum e of distilled w ater 
are p rec ip ita ted  w ith  sulphosalicylic acid an d  to  
8 c.c. of th e  filtra te  3 drops of a  solution of sodium  
nitroprusside are added  as indicator. T he chloride 
is th e n  t i t ra te d  w ith  a  s tan d a rd  solution of m ercuric 
n itra te  u n til a tu rb id ity  ju s t appears.

W . O. Iv e r m a c k .
M ic ro -d e te rm in a t io n  of c a lc iu m  in  b lo o d -  

s e ru m . L. V e l l d z  and  R . D e s c h a s b a u x  (Compt. 
rend. Soc. Biol., 1930, 104, 977— 978; Chem. Zentr., 
1931, i, 324).—A procedure for th e  prec ip ita tion  of 
calcium as oxalate is described; th e  p rec ip ita te  is 
washed w ith  a  m ix tu re  of 95%  alcohol (18 c.c.), e ther 
(18 c.c.), an d  w ater (15 c.c.), th e n  w ith  equal p a rts  of 
alcohol an d  ether, and  finally w ith  ether. Sulphuric 
acid an d  N /150-potassium  perm anganate  a re  added 
with ag ita tio n ; a fte r 5 m in. potassium  iodide is 
added, an d  th e  iodine liberated  is t i tra te d  w ith  
0-005Ar-tliiosulphate. T he perm anganate  solution 
m ust be sim ilarly  titra te d . T he error is w ith  serum  
5% , w ith  pure sa lt 3% . A. A. E l d r id g e .

Determination of sodium  in blood-serum. A. 
Gr ig a d t  an d  A. B outrotjx (Compt. rend. Soc. Biol., 
1930, 104, 872— 874; Chem. Z entr., 1931, i, 118).— 
The serum  (1 c.c.) is deproteinised w ith  9 c.c. of a 
solution containing u ran y l ace ta te  (6 g.) and  acetic 
acid (2 c.c.) in  -water (to 100 c .c .) ; 5 c.c. of th e  filtra te  
are trea ted  w ith  15 c.c. of K ah an e’s reagent (uranjd  
acetate 32 g., m agnesium  ace ta te  100 g., acetic acid 
20 c.c., 90%  alcohol 500 c.c., w ate r to  1000 c.c.), th e  
precipitate being collected, w ashed w ith  90%  alcohol, 
and dried a t  100° for 30 m in. T he w eight X 30 is th a t  
of sodium in  1000 c.c. of serum . T he titrim etric  
determination depends on th e  reduction of sexa- to  
quadri-valent u ran ium  b y  m eans of copper and  
titration w ith  perm anganate. A. A. E l d r id g e .

Use of Folin's m ethod for determination of 
anhno-nitrogen in 0-2 c.c. of blood. S. . A.

P  o v o r in  sk a  j a  (Biochcm. Z., 1931, 2 3 2 ,  69—71).— 
A m ethod  is described. P . W . Cl u t t e r b u c k .

Amount of am monia a n d  of its precursors in 
blood a n d  m uscle. E. F r e u n d  an d  B. L ustig  
(Biochem. Z., 1931, 2 3 2 ,  442— 448).—N orm al fresh 
blood, a fte r being deproteinised in  th e  cold, gives no 
am m onia reaction  w ith  N essler’s reagent, b u t by 
m eans of th is  reagent i t  can  be shown th a t  th e  p re 
cursors of th e  am m onia w hich is produced in  blood 
an d  in  muscle ex trac ts  are com pounds containing 
carbam ic acid and  adenine nucleotide. These p re 
cursors give a  green precip ita te  w ith  th e  reagent, bu t 
if th ey  are  previously w arm ed w ith  alkali th ey  yield 
am m onia an d  hence give th e  usual brow n p recip ita te . 
A lthough carbam ates are decomposed b y  w ater th ey  
are  stab le, even in  ho t acid solutions, if doproteinised 
blood or m uscle ex trac ts  are present.

W . M c C a r t n e y .
E ffe c t of p h y s ic a l  f a c to r s  o n  b lo o d -c a ta la s e . II. 

E ffe c t of s o m e  p h y s ic o - th e ra p e u tic  p ro c e d u re s -  
A. I , A l e x e e v  and  K . G. R u s s in o v a  (Biochem. Z ., 
1931, 2 3 1 , 400—471) .r-rVariations, caused b y  physical 
an d  physiological factors, in  th e  ac tiv ity  of th e  blood- 
cata lase  of healthy  and  diseased m en have been 
m easured. W here th e  physical factors rem ain con- 
stu n t, th e  ac tiv ity  of th e  catalase likewise rem ains 
constan t, o ther things being equal. Since th e  ao tiv ity  
is considerably influenced by th e  tem pera tu re  of the  
surrounding m edium , th is m ust be tak en  in to  account 
w hen determ inations are m ade. I n  m en who have 
tak en  electric, ho t w ater, or w arm  w ater b a th s  (the 
la tte r  a t  2-5 atm . pressure) th e  ac tiv ity  of th e  catalase 
is decreased. B aths in  cold w ater, in  m ineral w aters, 
or in  a ir have no effect on th e  ac tiv ity . Consum ption 
of food and  ligh t m uscular exercise likewise have no 
effect. W . M cCa r t n e y .

P re s e n c e  of p ro te o ly tic  e n z y m e s  in s e ru m . 
Iv. Y okota  (Biochem. Z., 1931, 2 3 2 , 58—68).— 
H u m an  serum  is able to  decompose anim al fibrin to  a 
sm all ex ten t, b u t cannot a tta c k  hum an  fibrin. Serum  
of carcinom atous and  luetic p a tien ts  is unable to  
a tta c k  norm al hum an  fibrin and  shows no greater 
action  on anim al fibrin th a n  does norm al serum . 
L igaturing  th e  pancreatic  duct in  dogs often, b u t no t 
always, leads to  a  sm all increase of serum -protease.

P . W . Cl u t t e r b u c k .
Oxidation of ethyl alcohol by blood. W . 

F l e isc h m a n n  and  E . T r e v a n i  (Biochem. Z., 1931, 
2 3 2 , 123— 127).—-Ethyl alcohol is oxidised in  vitro 
b o th  b y  th e  red  and  th e  w hite  corpuscles of th e  horse, 
b u t no t by  th e  serum , the  oxidation  being inh ib ited  
b y  0-0053f-hydxogen cyanide. The oxidation m ay 
be dem onstra ted  using W arburg’s charcoal m odel in  
presence of some aldehyde-fixing agent (calcium 
sulphite). P . W . Cl u t t e r b u c k .

Hydrogen-ion concentration of the alimentary  
tracts of the fowl, the cat, and the rabbit. A. R. 
M cL a u g h l in  (Science, 1931, 7 3 , 191— 192).—The

values, determ ined by  m eans of th e  quinhydrone 
electrode, are recorded. L. S. T h e o b a l d .

Buffering power of central nervous tissue.
M. M itolo  (A tt i’R . Accad. Lincei, 1930, [vi], 1 2 ,  
246—251).—The central nervous tissue of Bufo
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vulgaris exhibits a marked buffering power. This 
power is probably due to  acid-salt systems equilibrated 
near to  the neutral point and of low dissociation 
constant, and not to  proteins. T. H. P ope.

Occurrence of ergosterol in the human brain.
I .  H . P ag e  and  W . M e n sc h ic k  (Biochem. Z., 1931, 
231, 446—459).—Spectroscopic an d  chemical exam in
ations of m aterial ex trac ted  from  th e  brains indicate 
th a t  th e  organ contains b o th  cholesterol and  ergosterol. 
The absolute am ounts and the percentages of these 
substances vary  according to  th e  age of th e  brain. 
A t the  age of a little  less th a n  one year the  absolute 
am ount of ergosterol reaches its  m axim um  and 
thereafter decreases and  possibly even disappears.

W . M cCa r t n e y .
Volumetric determination of fats and lipins 

by B ang’s chromic acid oxidation method. H. 
St a u b  (Biochem. Z., 1931, 232, 128— 145).—The 
reduction  quotients of a  series of fats, sterols, and  
lipins are obtained by  B ang’s m ethod  and  com pared 
w ith  those of o ther authors, th e  effect of th e  various 
factors w hich change th e  reduction  quotient, e.g., 
th e  am ount of th e  excess of dichrom ate, th e  rise in  
tem pera tu re  on addition  of sulphuric acid, etc., being 
exam ined. A  convenient ap p ara tu s  for carrying ou t 
determ inations by  B ang’s m ethod  is described, the  
m ethod extended to  determ inations on larger am ounts 
of fa t  (0-5— 10 mg.), and  curves are given from  which 
th e  am ounts of fa t  and  lipin corresponding w ith  a 
know n utilisa tion  of d ichrom ate m ay  be read. 
Exam ples are given of th e  determ ination  of fa t  and 
lipins in  hum an, dog, and  rab b it blood an d  in  c a t’s 
liver. P . W . Cl u t t e r b u c k .

Fatty substance in the interstitial cells of the 
cock's testicle. J .  B e n o it  and  A. W e n s l a w  
(Compt. rend. Soc. Biol., 1929, 102 , 45— 47; Chem. 
Zentr., 1931, i, 302).—The fa t ty  deposit consists of 
cholesteryl esters covered w ith  a  th in  film of phos- 
phatides. A. A. E l d r id g e .

Biology of the m eal-worm  (T en ebrio  m o li to v ) .
II. Tenebrioglycol, a wax-like m aterial. F. N. 
S chulz  and  M. B e c k e r  (Biochem. Z., 1931, 232, 
189— 195).—The wax-like substance of th e  envelope 
of th e  meal-worm (this vol., 115) is shown to  be a 
glycol, C30H G2O2, m . p. 116°, which cannot be acetyl- 
a ted  or benzoylated b u t readily  gives an  anhydi-ide, 
CyoHgoO, m . p . 85—S6°, reconverted q u an tita tive ly  
in to  th e  glycol on hydrolysis w ith  alcoholic alkali.

P . W . Cl u t t e r b u c k .
Determination of glycogen in liver-tissue. A. 

Ca r r u t iie r s  (Chinese J .  Physiol., 1931, 5, 85—92).— 
The tissue is ex trac ted  w ith  boiling w ater, th e  p ro 
teins are p rec ip ita ted  from  th e  ex trac t b y  trichloro
acetic acid, an d  th e  glycogen present in  th e  filtra te  is 
p rec ip ita ted  by  th e  add ition  of sufficient alcohol to  
m ake th e  concentration  of th e  la tte r  70% . The 
precip ita ted  glycogen is w ashed by  centrifuging w ith  
alcohol and  e ther and  hydrolysed w ith  2 %  hydro
chloric acid. The reducing sugars are th en  d e te r
m ined. Evidence is p resen ted  th a t  liver-tissue con
ta in s  a  carbohydrate  insoluble in  70%  alcohol, bu t 
destroyed by aqueous potassium  hydroxide solution 
a t  100°. This carbohydrate  is no t present if less th a n

1 m in. elapses betw een th e  tim e of d eath  and  tre a t
m en t of the  liver w ith  boiling w ater.

W . 0 . K er m a c k .
Determination of total sugar in liver-tissue. 

A. Ca r r u t iie r s  (Chinese J .  Physiol., 1931, 5, 93— 
102).—The liver-tissue is ex trac ted  w ith  boding w ater 
and  th e  p ro tein  in  th e  filtra te  precip ita ted  b y  trich loro
acetic acid. The carbohydrates presen t are hydro
lysed by boiling w ith  2 %  hydrochloric acid for 3 hrs. 
and th e  non-sugar reducing substances in  th e  solution 
after neutralisation  are p recip ita ted  by  m eans of 
the  m ercuric su lphate  reagent em ployed by W est, 
Scharles, and  Peterson  (A., 1929, 714). A fter 
elim ination of th e  m ercury  th e  reducing sugar is 
determ ined. W . O. K e r m a c k .

Animal sinistrin. F .  M a y  (Z. Biol., 1931, 91, 
215—220).—A m ethod  is described for separating 
sin istrin  from  glycogen in  th e  cai-bohydrate from  
Helix pomatia b y  repeated  prec ip ita tion  w ith  alcohol 
a fte r enzymic hydrolysis of th e  glycogen. The 
p roduct has [a]D —13-55°, and  inversion experim ents 
show th a t  i t  contains a polysaccharide of galactose 
(90-12%) and  an  unknow n substance. A. Co h e n .

Synthesis of glutathione in the adrenals. L. 
B ln et , A. B l a n c h e t ii3r e , and  A. A r n a u d e t  (Compt. 
rend. Soc. Biol., 1930, 104, 56— 57; Chem. Zentr., 
1931, i, 303).—The g lutath ione conten t of th e  adrenal 
vein increases on perfusion w ith  c itra ted  blood only 
a fter addition  of cystine and glutam ic acid.

A . A. E l d r id g e .
Constituents of the epiderm is with a  thiol 

function. A. G ir o u d  an d  H . B u l l ia r d  (Bull. Soc. 
Chim. biol., 1931, 13, 138— 140).—E x trac ts  of the  
m ucous cells of th e  “ chestnu t ” of th e  horse give 
w ith  the  nitroprusside or th e  starch  reaction 100— 
118 mg. p er 100 g. g lu tath ione in  fresh tissues/w h ilst 
th e  hoof of th e  ox gives w ith  th e  nitroprusside reaction  
145 mg. and  w ith  th e  starch  reaction  200 mg. per 
100 g. H istological exam ination  of these cells and  
determ ination  of th e ir  fa t ty  acid conten t suggest th a t  
prior to  keratin isation  there  is an  accum ulation of 
su lphur in  th e  tissues. A lthough th e  sulphur conten t 
of th e  m ucous cells of the  hoof of th e  ox is tw ice as 
large as th a t  in  the  chestnu t of th e  horse the  S : P  ratios 
are identical. C. C. N . V a s s .

Tissue substances w ith a  thiol function. A. 
Geroud  (Bull. Soc. Chim. biol., 1931, 13, 141— 142).— 
M icro-injection of tissues w ith  sodium nitroprusside 
solution indicates th e  existence of a  soluble (gluta
thione) and  a  fixed th io l linking in  the  cells.

C. C. N . V a s s .
Protein sulphuric acid ester from  the spleen.

A. E b e l  (Biochem. Z., 1931,231,306—308; cf. M athis, 
th is vol., 379).—A pro tein  sulphuric acid ester has 
been isolated in  purified form  from  th e  spleen of the 
ox. I t  is very  soluble in w ater, b u t can  be salted 
ou t from  aqueous solution w ith  am m onium  sulphate. 
I t  contains neither tyrosine nor phenylalanine, bu t 
traces of try p to p h an  are present. All th e  sulphur 
(about 1-7%) in  th e  ester is presen t in  sulphuric acid 
radicals. W . M cCa r t n e y .

Coagulin of m uscle. I. F . K r a u s  and H. J . 
F u c h s  (Z. ges. exp. Med., 1929, 64, 583—593; Chem. 
Zentr., 1931, i, 30S).—Muscle contains therm olabile
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prothrom bin, which coagulates plasm a-fibrinogen 
sim ilarly to , an d  has th e  sam e com plem ent action  on 
sensitised blood-corpuscles as, plasm a-prothrom bin.

A. A. E l d r id g e .
D e te rm in a t io n  of l ip in s  in  th y ro id  g la n d  

p o w d e r . E . L a b o r d e  and  E n v e r  (Bull. Soc. 
Chim. biol., 1931, 13, 148— 149).—Pow dered sheep’s 
thyro id  contains 1-4% of unsaponifiable m atte r,
5-66% of fa t ty  acids, and  0-48% of cholesterol.

C. C. N . V a s s .
Io d in e  c o n te n t  of th e  th y r o id  g la n d s  of th e  

h o rs e . H . Cotjrth (Biochem. Z., 1931, 232, 310— 
322).— In  horses, donkeys, and  m ules large v a ri
a tions are found in  th e  w eight an d  to ta l an d  percentage 
of iodine of th e  th y ro id  glands. N o relation  exists 
betw een th e  w eight of th e  glands and  th e  am ount of 
iodine w hich th ey  contain, b u t th e  absolute am ount 
of iodine usually  increases w ith  increase in  th e  weight 
of th e  gland. A lthough th e  percentage of iodine in  
th e  glands is g rea test soon a fte r b irth , the  weight of 
th e  glands increases u n til th e  s ix th  year of age. As 
regards th e  percentage iodine contents of th e ir  thy ro id  
glands horses of different breeds exhib it no differences. 
In  geldings th e  absolute iodine con ten t of th e  glands 
is g reater th a n  in  stallions or m ares.

W . M cCa r t n e y .
T in  in  t h e  a n im a l  o rg a n is m . G. B e r t r a n d  

and  V. Ciu r e a  (Compt. rend., 1931 ,192 , 780—782).— 
T in  m ay be determ ined in  anim al organs as follows. 
T he dried m ateria l is hea ted  for several days w ith  a  
nitric acid-sulphuric acid m ix tu re  in  a  q uartz  vessel, 
the  excess of acid rem oved by  evaporation  in  a 
p latinum  dish, an d  th e  residue tre a te d  w ith  hydro
chloric acid. T he solution is filtered from  silica, and 
trea ted  w ith  hydrogen sulphide. T he t in  sulphide is 
th en  converted  into, and  weighed as, stannic  acid. 
The organs of th e  cow, horse, and  sheep contain  
0-0005—-0-004 g. per kg., w ith  th e  exception of the  
skin (0-0094S g., 0-00853 g., and  0-00620 g. per kg., for 
the cow, horse, and  sheep, respectively), and  the  
tongue (0-01865 g., 0-02611 g. per kg., for th e  cow and  
sheep). B . L e v in .

P r e p a r a t io n  a n d  a n a ly s is  of r e p r e s e n ta t iv e  
s a m p le s  f r o m  th e  b o v in e  s k e le ta l  s t r u c tu r e .
W. M. N e a l  and  L. S. P a l m e r  (J. Agric. R es., 1931, 
42, 107— 113).— Longitudinal sections of bone are 
cut w ith  a double-bladed hacksaw. A nalytical d a ta  
representative of th e  skeletal s tru c tu re  m ay  be 
obtained by  tak ing  sections of th e  fem ur, hum erus, 
and th e  six th  and  eleventh ribs. A. G. P o l l a r d .

S ta in in g  of c a lc iu m . G. R . Ca m e r o n  (J . P a th . 
Bact., 1930, 33 , 929— 955).— A lizarin reacts  readily  
with recently  deposited calcium  phosphate  or carbon
ate, b u t m ay fail to  s ta in  older deposits. Hsemat- 
oxylin does n o t s ta in  calcium  salts, although i t  m ay 
identify areas favourable to  th e ir  deposition.

Ch em ic a l  A b s t r a c t s .
A ction of fo rm a ld e h y d e  in  h is to lo g ic a l  f ix a tio n . 

K. Ze ig e r  (Z. wiss. M ikros., 1930, 47, 273—293; 
Chem. Zentr., 1931, i, 322— 323).— Sections of organs 
were stained w ith m ethylene-blue or crystal-ponceau 
after fixation w ith  alcohol or form aldehyde. The 
protein colloids fixed by the  la tte r  become m ore acid 
than those fixed by  alcohol. A. A. E l d r id g e .

D e te rm in a t io n  of th e  a lk a l i  m e ta l s  in  s e a 
w a te r  a n d  in  th e  t i s s u e  f lu id s  of s o m e  m a r in e  
in v e r te b ra te s .  A. L e u l ie r  and  A. B e r n a r d  
(Bull. Soc. Chim. biol., 1931 ,13 , 133— 137).— The d ry  
residue, ash, sodium  con ten t as determ ined b y  th e  
uran ium  aceta te  m ethod  (cf. A., 1923, ii, 579), and  
th e  potassium  con ten t as determ ined by  th e  cobalti- 
n itrite  m ethod (the n itrite  is oxidised by  an  excess of 
potassium  perm anganate) of M editerranean sea-w ater 
and  the  body-fluids of Holothuria tubulosa, A plysia  
fasciata, Phallusia mamillata, an d  Pinna nobilis, w hich 
give only traces of or no precip ita tes w ith  trich loro
acetic acid, are practically  identical. In  M aia  
squinado, Carcinus mcenas, Octopus vulgaris, and  
Sepia officinalis, th e  body-fluids of which contain  
varying am ounts of protein, th e  sodium  con ten t is 
identical w ith  th a t  of th e  sea-w ater, b u t th e  potassium  
con ten t is generally increased. C. C. N. V a s s .

I n te s t in a l  s e c re t io n  in  in s e c ts . IV . C o m p a r i
s o n  of th e  p a o p t im a  of th e  d ig e s tiv e  e n z y m e s  
f ro m  d if fe re n t  g ro u p s  of in s e c ts . 0 . S h in o d a  
(Chikashige Anniv. Vol., 1930, 9—24).— The p n of 
th e  in testina l secretions of various orders of insects 
are parallel w ith  th e ir  system atic position. The p a 
op tim a of proteases from  th e  sam e orders of insects 
are in  general parallel w ith th e  p a of th e  in testinal 
juice, b u t the  carbohydrates depend to  a  g reater ex ten t 
on th e  food hab its of th e  insect. B. L e v in .

E ffe c t of u l t r a -v io le t  i r r a d ia t io n  of th e  s k in  on  
th e  s e c re t io n  of g a s t r ic  ju ice . F . D ie h l  (Arch, 
exp. P a th . P h a rm , 1931, 159, 367— 371).—W hen 
hum an subjects were irrad ia ted  w ith  u ltra-v io let ligh t 
sufficiently intensely  to  cause th e  rap id  developm ent 
of an  ery them a there  was a histam ine-like effect on 
the  secretion of gastric  juice, b u t w ith  less intense 
irrad ia tion  no noticeable stim ula tion  of th e  gastric 
secretion ensued. This resu lt supports th e  view  th a t  
a  histam ine-like substance produced in  th e  skin by 
irrad ia tion  is th e  cause of th e  erythem a.

W . 0 . K e r m a c k .
S ig n if ic a n c e  of th e  th io c y a n o g e n  c o n te n t  of 

g a s t r ic  ju ice . G. L o c k e m a n n  and  W . U l r ic h  
(Deut. mod. W och., 1930, 56, 1900— 1902; Chem. 
Z entr., 1931, i, 478).—The thiocyanogen in  presence 
of hydrogen ions has a  bactericidal action.

A. A. E l d r id g e .
C h a n g e  of s o m e  p h y s ic o -c h e m ic a l p r o p e r t ie s  

of a q u e o u s  c o llo id a l s e r ic in  s o lu tio n  of th e  cocoon  
d u r in g  s to r in g . H . K a n e k o  and  M. M iy a s a k a  
(Bull. Sericult. Jap an , 1930, 3 , 4— 5).— Slow denatur- 
a tion  of th e  sericin of th e  cocoon takes place during 
storage in  a  sealed vessel. The solubility, relative 
viscosity, refractive index, degree of tu rb id ity , surface 
tension, an d  adsorptive capacity  for dyes decrease, 
w hilst th e  coagulation value tow ards p latin ic chloride 
and  th e  ra te  of diffusion through 0-1 % agar gel 
increase. These changes occur m ore quickly in  the  
open atm osphere. Carbon dioxide and especially 
am m onia preserve the  sericin. The solubility  of 
sericin is increased by  am m onia and  decreased by 
carbon dioxide. E . S. H e d g e s .

O c c u rre n c e  of c i t r ic  a c id  in  th e  a m n io tic  flu id . 
S. Ge n e l l  (Biochem. Z., 1931, 232, 335— 337).—  
Citric acid to  th e  ex ten t of, on the  average, 0-005%
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is a  norm al constituen t of th e  am niotic fluid. Blood 
from  th e  p lacen ta  probab ly  contains less citric acid 
th a n  does th e  fluid, and  th e  acid is absen t from  th e  
urine of new-born children. The citric acid of th e  
fluid is p robably  secreted by  th e  am niotic epithelium .

W. M cCa r t n e y .
C o lo u r in g  m a t t e r  o f  m i lk .  M. L u n d b o iiq  

(Biochem. Z., 1931, 231, 274—289).—T he yellow 
colouring m a tte r o f  b u tte r-fa t is carotene. M ethods 
of ex trac ting  the  fa t  from  m ilk and  of determ ining 
th o  carotene con ten t of th e  unsaponified and  saponified 
fa t  are described and  discussed. The m ost rap id  and 
satisfactory  m ethod  fo r th e  determ ination  of carotene 
in  m ilk is the  au th o r’s m odification, here described, 
of the  m ethod  of Ruse and  G ottlieb.

W . M cCa r t n e y .
S ig n if ic a n c e  of liv e r-g ly c o g e n  in  l iv e r  fu n c tio n .

1, I I .  T . I k h s h im a  (Japan . J .  G astroenterol., 1930,
2, 213—219, 220—225).—A s tu d y  of th e  ra te  of 
excretion of azorubin-5' in  th e  bile a fte r injection in to  
the  blood; the pigm ent excretion function falls or 
rises w hen th e  liver-glycogen dim inishes or increases, 
respectively. ' Ch em ic a l  A b s t r a c t s .

E x c re t io n  of h a lo g e n  f ro m  th e  liv e r . I . 
C h lo r in e . Y. M a r u n o  (Japan . J .  G astroenterol., 
1930, 2, 231— 238).—A fter in travenous in jection  of 
sodium  chloride (10% ; 5 c.c. per kg.) in to  rab b its  
th e  blood-chlorine increases, becoming norm al in
2—3 h r s . ; the  bile-clilorine is m axim al in  15—30 m in. 
and  is high a fte r  23 hrs. In ju ry  to  tho  fiver d isturbs 
th e  excretion of chlorine. Ch e m ic a l  A b st r a c t s .

F o r m a t io n  of b i l i ru b in .  I . M. A sc o li and  A. 
F io r e t t i . I I .  M. A scoli and  G. B. M alago  (Bull. 
A tti Acad. Med. R om a, 1930, 54, 6 pp ., 6 p p . ; Chem. 
Zentr., 1930, ii, 3596).— In  nephrectom ised dogs 
plasma-hoomoglobin is converted  in  tho fiver in to  
bilirubin. D eterm inations of th e  q u a n tity  of b ilirubin  
in  various arteries and  veins have been m ade. The 
fiver is tho  chief source of bilirubin, although o ther 
places of form ation exist. A. A. E l d r id g e .

F a te  of b i l i r u b in  in tro d u c e d  in to  th e  b lo o d 
v e s se ls . I . S . S aiici (Japan . J .  G astroenterol., 
1930, 2, 203—212).—W hen in jected in to  th e  circu
la tin g  blood of rabb its  or dogs, b ilirubin  rap id ly  
d isappears from  the  plasm a. I t  read ily  passes in to  
th e  bile and  urine. Ch em ic a l  A b s t r a c t s .

A b s o rp tio n  s p e c t ru m  of b i l i r u b in  in  c h lo ro 
f o rm , a lco h o l, a n d  a lk a l is .  L . H e il m e y e r  (Bio
chem. Z., 1931, 232, 229—239).— Bilirubin in  chloro
form  an d  alcohol possesses a  well-defined absorp tion  
w ith  a  m axim um  a t  450 mg, th e  absorp tion  falling 
aw ay continuously to  tho ultra-violet. The abso rp 
tio n  ra tio  a t  th e  m axim um  is 1-054 X lO -5. On 
keeping in  fight, th e  absorption  decreases in  the  sh o rt
w ave range and  increases in  tho long-wave range. In  
alkaline solution, bilirubin shows a  continuous absorp
tio n  in  th e  visible range, b u t th e  solution is too 
unstablo  to  ob ta in  a curve. The difference betw een 
th e  alkaline and  n eu tra l spectrum  is n o t due to  
oxidative changes, b u t to  th e  alkalino m edium  (salt 
fo rm ation?). P . W. Cltjtterbuck .

C h o le s te ro l of p r o to p la s m . V II. O x -b ile .
G. P e e ie e e r  (Biochem. Z., 1931, 232, 255—259;

cf. th is vol., 507).—The bile of young ca ttle  contains 
oxyoholesterol, th e  ra tio  of th e  am ount of th is  to  th a t  
of to ta l cholesterol com pounds p resen t n o t differing 
m uch from  th e  ra tio  found in  fiver. The ra tio  of 
oxycholesterol to  precipitable cholesterol, however, is 
a b o u t 25%  lower in  th e  case of th e  bile th a n  in  th a t  
of th e  fiver, possibly because th e  fiver oxidises oxy
cholesterol to  bilo acids. The fiver contains a  larger 
percentage of cholesteryl esters th a n  does th e  bile.

W . M cCa r t n e y .
U r in a r y  c o m p o s it io n  a n d  a c id -b a s e  e q u il i

b r iu m . I. S. M. N e u s c h l o s z . I I .  S. M. 
N eu sc h lo sz  and  J .  P l a n a s  (Biochem. Z., 1931, 
232, 82—97, 98— 105).— I. A m ethod  is given for 
determ ining th e  ra tio  of weak bases (ammonia, 
creatinine) to  w eak acids (organic acids, acid phos
ph a te  ion) in  urino ; in  100 norm al hum an  urines 
th is  base-acid  q uo tien t is a linear function  of th e  
■pa of the  urine, and  equals u n ity  a t  p a 5-7. The 
quo tien t also s tands in  d irect relationship  w ith  the  
“ buffer constan t ”  calculated from  th e  hydrogen - 
ion  concentration of th e  urine and  its  concentration 
in  p rim ary  and  secondary phosphates.

H . The effeot of slow in travenous in jection  of 
various acids (hydrochloric, sulphuric, phosphoric, 
lactic, and  acetic), bases (am m onia and sodium  h y d r
oxide), and  salts (am m onium  and calcium  chlorides, 
sodium  hydrogen carbonate), 10 c.c. of 0-1N  solution 
p er kg. body-w eight being used in  hydrogen carbonate- 
free R inger’s solution a t  a ra te  of a  100 c.c. per hr., 
oil th e  alkali reserve an d  th e  u rin ary  com position in  
dogs is investigated . H ydrochloric and  sulphuric 
acids cause a  decrease of alkali reserve, w hich persists 
over 24 hrs., w hilst th e  u rinary  acid ity  m ay  increase, 
decrease, or rem ain  unchanged. The base-acid  
quo tien t decreases in  every  case. W ith  lactic and  
phosphoric acids, an d  also w ith  am m onium  and  
calcium chlorides, a  decrease in  alkali reserve is 
obtained, b u t th is  persists only a  sho rt tim e. The 
urine becomes m ore acid and  th e  base-acid  q uo tien t 
increases considerably. Acetic acid causes a  long- 
persisting decrease of alkali reserve, alkalisation  of 
th e  urine, an d  a decrease of base-acid  quotien t. 
Sodium hydroxide and  hydrogen carbonate  cause a 
prolonged increase of alkali reserve, an  alkaline urine, 
and  a  decrease of base-acid  quotien t. The action  of 
am m onia depends on th e  in itia l alkali reserve. W ith  
low in itia l reserve, an  increase of reserve occurs w ith  
am m onia, th e  urine becomes m ore acid, and  the  b ase - 
acid quo tien t increases. W ith  high in itia l reserve, 
am m onia produces b u t little  effect, th e  urine becomes 
m ore alkaline, and  th e  base-acid  quo tien t decreases.

P . W . Cl u t t e r b u c k .
C : N -q u o tie n t . D e te rm in a t io n  of c a rb o n . 

W . B ie h l e r  (K noll’s M itt, fu r Arzte, 1929, 3 p p . ; 
Chem. Zentr., 1930, ii, 3611).—U rine (3—5 c.c.) is 
d ilu ted  w ith  w ater (to 50 c.c.), and  hea ted  for 15 min. 
a t  70° w ith  potassium  persu lphate  (10 g.) and  m ercuric 
n itra te  (1 c rysta l); a ir free from  carbon dioxide is 
passed through th e  com bustion vessel, th en  through  
potassium  antim onyl ta r tra te  solution, and  in to  a 
know n q u an tity  of barium  hydroxide solution.

A. A. E l d r id g e .
D e te c tio n  of la c to s e  in  u r in e .  E . F r e u n d  and

B. L u s t ig  (Biochem. Z., 1931, 232, 449— 451).—The
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m ethod of B auer (A., 1907, ii, 310) for th e  d e te r
m ination  of mucic acid (derived from  lactose) in  urine  
gives satisfac to ry  resid ts as fa r as lactose orally adm in
istered is concerned. Certain constituen ts of urine, 
however (urea, am m onium  salts), p reven t th e  con
version of th e  sm all am ounts of lactose presen t in  
urine n itric  acid in to  mucic acid. A  m ethod  is 
described by  w hich these constituen ts m ay be rem oved 
and  th is  lactose also determ ined.

W . M cCa r t n e y .
Solubility of urinary uric acid. R . A scoli 

(Biochim. Terap. sperim ., 1929, 16, 33— 46; Chem. 
Zentr., 1931, i, 492— 493).—-Synthetic uric acid is 
soluble in  alkaline or neu tra l urine, b u t a t  p a 6-5—7 
i t  is p ractically  insoluble. W hen urine a t  p a 5-5— 6-5 
is shaken  w ith  syn thetic  uric acid, n a tu ra l uric acid 
separates. The solubility of synthetic  uric acid in  
alkaline urine is closely re la ted  to  th e  n a tu ra l uric 
acid content. A. A. E l d r id g e ,

Clinical colorimetry. IX. Urochrome. An
alysis of urinary residual colouring m atter. L.
H ed lm ey er  and  W. Otto (Z. ges. exp. Med., 1930, 
74, 490—513; Chem. Z entr., 1931, i, 324).—  
“ Urochrom e ” is separated  by  sa tu ra tio n  of urine 
w ith am m onium  su lphate  in to  tw o substances w ith  
different absorption spectra  : A , 26—42% , sensitive 
tow ards oxygen, B, 50—74% . L ead ace ta te  cannot 
be used for tho  separation  of th e  colouring m atte rs  of 
norm al m ine. A. A. E l d r id g e .

Allergy and the acid-base equilibrium. F.
D ie h l  an d  E . G. S c h e n c k  (Aroh. exp. P a th . Pharm ., 
1931, 159, 372—382).—M odification of th e  acid-base 
equilibrium , e.g., by  adm in istra tion  of am m onium  
chloride, does n o t significantly affect th e  allergic skin 
reactions of hum an  patien ts . W. O. K e r m a c k .

Dialysability of proteins. A. F. Coca  (J. 
Im m unol., 1930, 19, 405— 410).—The dialysability  
of th e  excitan ts  of atopic hypersensitiveness in  egg- 
white is confirmed. Ch em ic a l  A b s t r a c t s .

Goats' m ilk anaemia. Experim ents with  
growing pigs. C. K r o n a c h e r , J. K l ie s c h , and  
W. S c h a p e r  (Z. T ierziicht., 1930, 14, 231— 294; 
Chem. Zentr., 1930, ii, 1093— 1094).— G oats’ m ilk 
anaemia is n o t due to  avitam inosis, in  particu lar, -G.

A. A. E l d r id g e .
Gastric acidity in diabetes m ellitus. I. M. 

R a b in o w it o h , A. F . F o w l e r , an d  B. A. W a t so n  
(Arch. In t. Med., 1931, 47, 3S4— 390).— Of 100 cases 
of diabetes in  which there  were no digestive disorders, 
more th a n  fifty  h ad  gastric  juices in  w hich th e  to ta l 
acidity and  free hydrochloric acid were below norm al, 
and free hydrochloric acid was absen t in  39 cases. 
Since th e  incidence of achlorhydria in  non-diabetics 
is 20% , diabetes per se m ay  bo responsible for low 
gastric acidity . A. Co h e n .

Biological diagnosis of gout. P. E s c u d e r o  
and A. E sc u d e r o  (Sem ana Med., 1930, I I ,  1945— 
1954).—Tho m ethod  is based on m easurem ent of the  
retention of purine substances.

Ch em ic a l  A b st r a c t s .
Congestive heart failure. VI. Effect of over

work and other factors on the potassium  content 
of the cardiac m uscle. J. A. Ca l h o u n , G. E .

C u l l e n , G. Cl a r k e , and  T. R . H a r r is o n . VII. 
Skeletal m uscle. J .  A. Ca l h o u n , G. E. C u l l e n , 
and  T. R . H a r r iso n  (J. Clin. Invest., 1930, 9, 393— 
403, 405— 408).—V I. The potassium  con ten t of the  
rig h t ; ventricle is dim inished owing to  overw ork in  
pneum onia an d  m assive collapse and  in  m yocardial 
insufficiency.

V II. Overwork of the  muscles of one leg of a  dog 
led to  loss of potassium . Ch e m ic a l  A b st r a c t s .

High carbonuria in severe hepatic injury after 
adm inistration of menthol. IL. V o it  and  H. 
W e n d t  (Z. klin. Med., 1930, 114, 432— 438; Chem. 
Z entr., 1931, i, 307).— On adm in istra tion  of m enthol 
norm al urine contains an  am oun t of carbon approx
im ate ly  corresponding w ith  th e  an tic ipa ted  q u a n tity  
of m entholglycuronic acid ; in  hepatic  disease m uch 
larger quan tities are  excreted. A. A. E l d r id g e .

Glyoxaline derivatives in the urine in liver 
disease. F . K a u e e m a n n  an d  R . E n g e l  (Z. klin. 
Med., 1930, 114, 405— 431 ; Chem. Zentr., 1931, i, 
304).— Glyoxaline derivatives are norm al constituen ts 
of urine. The glyoxaline value ” increases on a 
pro te in  d ie t ; i t  is re la ted  to  th e  d ie ta ry  histidine. I t  
increases in  w ater diuresis or on adm in istra tion  of 
h istid ine hydrochloride or glyoxalinelactic acid, and  
docreases slightly  in  hunger acidosis. H igh values 
are  observed in  hepatic  disease ; th e  cause is discussed.

A. A. E l d r id g e .
Intermediary protein and carbohydrate m eta

bolism . I— III. J .  B lo c h  (Z. ges. exp. M ed., 1930, 
74, 439—448, 449—453, 454r—457; Chem. Z entr., 
1931, i, 307— 308).— G alactosuria following adm in
is tra tio n  of galactose in  degenerative hepatic  disease 
is m arkedly  dim inished by  adm in istra tion  of glycine, 
alanine, or aspartic  acid. In  glycogen im poverish
m en t th e  alanine or aspartic  acid is p a rtly  em ployed 
in  th e  p roduction  of sugar. A . A . E l d r id g e .

Distribution of bile-pigm ents in the organism.
F . K . Ga s sm a n n  (Z. klin. Med., 1930 ,114 , 477— 480; 
Chem. Z entr., 1931, i, 474).— In  hepatic disease w ith  
icterus and  in  dogs w ith  experim ental ic terus th e  
pancreas and  spleen are  a lm ost free from  bile-pig
m en ts; th e  liver, skin, kidneys, adrenals, and  lungs 
contained bilirubin. A. A. E l d r id g e .

Biochem ical investigation of blood in cases of 
experim ental disturbance of liver function. I. 
Liver function and carbohydrate m etabolism . T. 
S a w a d a  (Japan . J .  G astroenterol., 1930, 2, 191— 
202).— R ab b its ’ blood-sugar a t  first increases and 
th en  becomes subnorm al a fte r liver in ju ry  by  chloro
form , carbon tetrach loride, or yellow phosphorus. 
X -R ay  in ju ry  produced a  rise in  blood-sugar for 
3 d ay s; p a rtia l hepatectom y decreased it . L igation 
of th e  com m on bile d u c t increased and  th en  decreased 
th e  blood-sugar. Ch em ic a l  A b st r a c t s .

Blood-phosphorus in parathyroid- and thyro- 
parathyroid-ectomised animals. C. I . P a r h o n  
and  G. W e r n e r  (Compt. rend. Soc. Biol., 1930, 104, 
228—229; Chem. Z entr., 1931, i, 304).—The to ta l, 
inorganic, and  to ta l organic phosphorus increase, 
w hilst th e  ester-phosphorus falls. A. A. E l d r id g e .

Causative agent of a chicken tumour. J. B.
M u r p h y , O. M. H e l m e r , A. Cl a u d e , and  E . Stu r m
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(Science, 1931, 73, 266—268).—A dsorption of the  
active agen t by alum inium  hydroxide leaves an  
ex trac t m ore active th a n  the  original in  spite of the 
rem oval of a  large proportion of the  agen t by  the  
hydroxide. Evidence of an  inhibiting  principle in 
th e  chicken tum our has been obtained, and the  
increased ac tiv ity  resulting a fte r adsorp tion  by  
alum inium  hydroxide is explained by  preferential 
adsorption of th is principle. L. S. T h e o b a l d .

W e s te rn  d u c k  s ic k n e s s  p ro d u c e d  e x p e r i
m e n ta l ly . E . R . K a l m b a c h  (Science, 1930, 72, 
658—660).—D uck sickness has been produced by  th e  
adm inistration  of a  toxic m ateria l resulting from  
incubation  of th e  tissues of ducks which have suc
cum bed to  the  disease. L. S. T h e o b a l d .

C h a n g e s  of s e r u m - p r o te in s  in  u n d e r -n u t r i t io n .
S. M. L in g  (Chinese J . Physiol., 1931, 5 , 1— 10).— In  
24 hum an  subjects on a  d ie t poor in  p ro tein  and  
showing m arked oedema, the  serum -album in was 
below norm al, th e  serum -globulin in  m ost cases was 
w ithin the  norm al lim its, the  basal m etabolism  was 
low, and  there  was a  negative nitrogen balance. On 
an  adequate  d iet, the  oedema soon disappeared, th e  
serum -album in re tu rned  m ore slowly to  th e  norm al 
lim its, th e  basal m etabolism  rose, and  th e  nitrogen 
balance was positive. The low colloid osmotic 
pressure is p robably  th e  cause of the oedema which 
occurs on a  d ie t poor in  protein.

W. 0 . K e r m a c k .
M e ta b o lis m  a s  r e la te d  to  c h ro m o s o m e  

s t r u c tu r e  a n d  th e  d u r a t io n  of life . J .  W . G o w e n  
(J. Gen. Physiol., 1931, 14, 463— 472).— The rates of 
production of carbon dioxide by  Drosophila flies 
possessing different types of chromosome constitu tion  
have been m easured. The types possessing balanced 
chromosomes, nam ely m ales and  triploicl females, 
have smaller ra tes th a n  do those types possessing 
unbalanced chromosomes, nam ely males and  sex- 
intergrades. The sm aller ra tes of th e  form er tw o 
types appear to  be correlated w ith th e ir  longer 
average life. W. 0 . K e r m a c k .

M e ta b o lis m  of t i s s u e  c u l tu re s .  I . M e a s u re 
m e n t  of r e s p i r a t io n .  I I .  D e te rm in a t io n  of 
w e ig h t  of t i s s u e  c u ltu re s . R e la tio n  of in c re a s e  of 
w e ig h t  to  in c re a s e  of su rfa c e . R . M e ie r  (Bio- 
chem. Z., 1931, 231, 247—252, 253—259).— I. A 
m ethod  of m easuring the  respiration of tissue cultures 
is described, a  modified form  of Carrel flask being 
used. The carbon dioxide produced is m easured 
a fte r respiration has ceased.

II . Since th e  m easurem ent of the  area of tissue 
cultures involves m any errors, a m ethod of d e te r
m ining th e ir  w eight is used and  the  am ounts of lactic 
acid produced by  u n it weight of various cultures 
have been determ ined. W . McCa r t n e y .

S ta n d a r d  m e ta b o l is m  of A u s tr a l ia n  a b o r ig 
in a ls . C. S. H ic k s , R . E. M a t t e r s , and  M. L. 
M i t c h e l l  (A ustral. J .  E xp . Biol., 1931, 8 , 69— S2).

M e ta b o l is m  of n e rv e s  on  e le c tr ic  s t im u la t io n .
H . W in t e r s t e in  (Biochem. Z., 1931, 232, 196— 201). 
— A reply to  M eyerhof and Schulze (this vol., 254) 
and to  G erard (Science, 1930, 72 , 196).

P. W . Cl u t t e r b u c k .

In c re a s e  in  th e  p a of th e  w h ite  a n d  y o lk  of h e n s ' 
e g g s . P . F . S h a r p  and  C. K . P o w ell  (Ind. E ng. 
Chem., 1931, 23, 196— 199).—The of th e  w hite 
rises from  7-6 to  9-3 during th e  first few days a fte r 
laying, due largely to  loss of carbon dioxide; th is  
change takes place m ore rap id ly  a t  higher tem per
atures. F ertile  eggs th en  fall to  abou t 8-0, b u t 
infertile ones show no change unless k e p t a t  high 
tem peratures. H ydrolysis of th e  p ro te in  takes place 
more rap id ly  th e  fu rth e r is th e  p a from  its  isoelectric 
point, and the  loss of carbon dioxide m ay be p re 
vented  by  increasing its  am ount in  th e  a ir in  which 
the  eggs are  stored, or by  dipping the  eggs in  oil. 
The yolk shows a slower and  sm aller change th a n  
th e  white. T. M cL a c h l a n .

S u g a r ,  t h e  f u e l  o f l i f e .  F . F is c h l e r  (Arch. 
Pharm ., 1931, 269, 9—22).— A lecture.

H . E . F . N o t t o n .
In flu e n c e  of a m in o -a c id s  o n  th e  g ly c o g e n  

m o b il is a t io n  in  th e  t o a d 's  l iv e r  th r o u g h  a d r e n 
a lin e . Y . T a n iu c h t  (Folia P harm . Jap o n ., 1930,10, 
No. 1 , 64— 99).—W hen perfused w ith  adrenaline, 
glycine and  try p to p h an  (1 in  2 —4 x  104) have a weak, 
bu t histidine and  cystine no, sugar-producing action. 
The sugar m obilisation of the  adrenaline is s tren g th 
ened, especially by histidine and  cystine. The com 
bined effect of tw o am ino-acids is weaker th a n  their 
separate  action. The sugar m obilisation is n o t parallel 
to  the  concentration  of the  am ino-acid or th e  combin
a tio n  w ith  adrenaline. Ch e m ic a l  A b st r a c t s .

C a rb o h y d ra te  to le ra n c e  a t  h ig h  a l t i tu d e s .  G.
F er ra lo ro  (Arch. Sci. biol., 1929, 13, 109— 126; 
Chem. Zentr., 1930, ii, 3803).—In  rarefied a ir and  
intense sunlight, hyperadrenalinsem ia is accom panied 
by  a rise in  blood-sugar and  an  increase in  dextrose 
tolerance. A. A. E l d r id g e .

T o le ra n c e  of n o r m a l  s u b je c ts  to  lsevu lose . 
F a c to r s  in f lu e n c in g  th e  v a r ia t io n s  in  r i s e  in  
b lo o d -s u g a r . N . J o l l iff e  (J. Clin. In vest., 1930, 
9, 363—380).— Oral ingestion of 30—50 g. of lsevulose 
norm ally causes a  rise in  blood-sugar to  115 mg. per 
100 c.c. (max.). A value above 95— 110 appears to  
stim ulate  a sugar-storage m echanism , w hich rapidly  
lowers th e  blood-sugar. The rap id ity  of d isappear
ance of the  blood-sugar probably  depends on the 
glycogen-forming ab ility  of the  sugar used.

Ch em ic a l  A b st r a c t s .
M e ta b o l is m  of g a la c to se . I. U se  of g a la c to s e  

in  te s t s  of th e  fu n c tio n  of th e  l iv e r . H . S h a y ,
E . M. S c h lo ss , and  M. A. B el l  (Arch. In t. Med., 
1931, 47, 391— 402).— Galactose is regarded as a 
suitable sugar for testing  liver function, since (a) i t  is 
readily  absorbed from  th e  in testine, (b) its  conversion 
in to  glycogen by  th e  liver is re la tively  difficult, 
(c) i t  is n o t appreciably  u tilised by  tissues o ther th an  
th e  liver, and (d) its  excretion is no t influenced by 
endocrine ac tiv ity . A. Co h e n .

E ffe c t of y e a s t  o n  th e  c h e m ic a l  p ro c e s s e s  in  
th e  l iv e r  a n d  m u s c le  of e x e rc is in g  a n im a ls .  I.
C. P i -S u n e r  B a y o , G. L i s s , and  T . Os u k a . n .  
C. P i -S u n e r  B ay o  and  G. L iss  (Anal. Fis. Quhn., 
1931, 29, 193— 199, 200—205).— I. A dm inistration  of 
0-2 g. of dried yeast daily  to  well-exercised ra ts  caused
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an increase of the  liver-glycogen and  a  sm aller increase 
of th e  m uscle-glycogen; th e  lactic and  phosphoric 
acid co n ten t of bo th  the  liver and  muscle also 
increased slightly.

I I .  The daily  adm in istra tion  of 2 g. per kg. of dried 
yeast to  dogs m ain tained  in  regular tra in ing  for 
48 days caused th e  liver-fat to  increase to  6— 8 tim es 
its  norm al value w ithou t influencing the  liver-glycogen. 
In  th e  case of dogs which, a fter resting  for several 
days, were exercised for only 1 h r., th e  liver- and 
muscle-glycogen increased very  greatly . I t  appears 
th a t  th e  glycogen deposit, which a tta in s  a m axim um  
after a few hours, is g radually  converted in to  fa t.

H . F . Gi l l b e .
In h ib i t io n  of g ly c o ly s is  a n d  a c c u m u la t io n  of 

m e th y lg ly o x a l . H . IC. B a r r e n s c h e e n , K . B r a u n , 
and M. D r e g u s s  (Biochem. Z., 1931, 232, 165— 180). 
—A ddition of iodoacetic and  brom oacetic acids to  
fresh muscle, liver, or k idney pulp  containing hexosedi- 
phosphate causes accum ulation of m ethylglyoxal. 
A ddition of pancreatic  ex trac t to  muscle or yeast 
pulp tre a te d  w ith  iodoacetic acid causes th e  form ation 
of m ethylglyoxal from  glycogen. M ethylglyoxal m ay  
be detected  in  th e  m usculature of anim als poisoned 
w ith  iodoacetic or brom oacetic acid. The organ pulp  
of anim als so poisoned added to  hexosediphosphate 
form ed m ethylglyoxal, an d  in  tw o of these experi
m ents pyruvic acid also accum ulated. Organ pulp  
of anim als poisoned w ith  insulin also form ed m ethy l
glyoxal from  added hexosediphosphate.

P . W . Cl u t t e r b u c k .
P y ru v ic  a c id  a s  a  fo o d  fo r  D ro so p h ila  m e la n o -  

g a s te r . L . N e m e t ii (Biochem. Z., 1931, 231 , 385— 
392).—A n agar m edium  containing pyruvic acid and  
yeast b u t free from  sugars is a  sufficient food for 
Drosophila melanogaster, since th e  fly th rives on th is  
m aterial an d  lays fertile eggs. If  pyruvic acid is 
absent or is replaced b y  acetic, ta rta ric , formic, lactic, 
or succinic acid, th e  insects cannot live on th e  m edium .

W . M cCa r t n e y .
P a s s a g e  of c h e m ic a l  s u b s ta n c e s  f r o m  th e  

m o th e r  to  th e  foetus a t  th e  e n d  of g e s ta t io n . E . 
B r a n d s t r u p  (Bull. Soc. Chim. biol., 1931, 13, 172—  
185).—I n  th e  rab b it during th e  last q u a rte r of 
gestation dextrose, glycine, alanine, aspartic  acid, 
glutam ic acid, and  urea diffuse slowly across the  
placenta, xylose and  arabinose diffuse m ore rapidly , 
whilst there  is no diffusion of sucrose or lactose. The 
chloride ion diffuses rap id ly  across th e  p lacenta.

In  w om an a t  th e  com m encem ent of labour there  is 
a  slow diffusion of urea across th e  p lacenta, equilibrium  
being a tta in ed  a fte r some hours. C. C. N . V a s s .

A m m o n ia  c o n te n t  of, a n d  p ro d u c t io n  of 
a m m o n ia  in , m u s c le . R e la t io n  of th e s e  to  c h a n g e  
in  fu n c tio n  a n d  c o n d itio n . IX . S ta g e  a t  w h ic h  
a m m o n ia  i s  p ro d u c e d  d u r in g  th e  c h e m ic a l  p r o 
cesses o c c u r r in g  in  a c tiv e  m u s c le . W . Mozo- 
t-owsKi, T . M a n n , and  C. L utw aic (Biochem. Z., 1931, 
231, 290—305).—The g reater p a r t  of th e  am m onia 
produced in  active frog muscle w hich has been 
poisoned w ith  iodoacetic acid is form ed w hen a  s ta te  
of fatigue has been reached, th e  creatinephosphoric 
acid being exhausted  and  rigor abo u t to  appear.

W . M cCa r t n e y .

P y r im id in e  b a s e  m e ta b o l is m . A. B o iv in  
(Compt. rend. Soc. Biol., 1930, 1 0 4 ,  99— 100; Cliem. 
Z entr., 1931, i, 308).—Pyrim idine bases are absent 
from  anim al and from  norm al or pathological hum an  
urine. A n analy tical m ethod  is described.

A . A . E l d r id g e .
B io c h e m is try  of s u lp h u r .  V III . R a te  of 

a b s o rp t io n  of c y s tin e  f r o m  th e  g a s t r o in te s t in a l  
t r a c t  of th e  w h ite  r a t .  M. X . S u l l iv a n  and  
W . C. H e s s  (U.S. Publ. H ea lth  R ep. SuppL, 1931, 
No. 89, 1— 16).—T he ra te  of absorption of cystine 
adm inistered  as th e  sodium  sa lt is approxim ately  
50 mg. per 100 g. body-w eight p er In-, as determ ined 
b y  th e  Sullivan and  O kuda iodom etric m ethods, and  
30 mg. per 100 g. body-Aveight per hr. b y  th e  F o lin - 
M arenzi m ethod  (cf. A., 1929,1093). H ydrolysates of 
am ino-acids containing no cystine react positively 
as cystine in  th e  Folin-M arenzi m ethod, b u t are 
negative in  th e  o ther tAVO. The O kuda m ethod  shows 
th a t  there  is an  accum ulation of S-S com pounds, 
calculated  as g lu tath ione, in  th e  liver of ra ts  fed w ith  
cystine com pared Avith those of fasting  ra ts  or those 
fed Avith glycine and  alanine. C. C. N. V a s s .

O rig in  of c r e a t in e  a n d  c re a t in in e  in  th e  
a n im a l  o rg a n is m . I —II I .  E . A b d e r h a l d e n  and  
S. B u a d z e  (Z. ges. exp. Med., 1929, 6 5 ,  1— 26; 6 6 ,  
635—652; 1930, 6 9 ,  561— 576; Chem. Zentr., 1930, 
ii, 3803).— II . K idney, brain, thyro id , thym us, 
pancreas, testicle, lung and  spleen tissue can  form  
creatine (creatinine) from  nucleic acid or from  guanine 
and  adenine. In  th e  liver, fo rm ation  is m asked by  
decom position. The m inced tissue loses its  ac tiv ity  
w hen boiled. U rea is no t form ed from  allan to in ; 
a llantoin , in  presence or absence of choline, gives no 
creatine. N egative results were ob tained w ith  
carbonyldicarbam ide an d  m ethylglyoxaline. In  gout 
th e  u rin ary  and  blood-to tal creatin ine is dim inished.

I I I .  Allantoin, uric acid, uracil, methylglyoxaline, 
and caffeine do not increase the excretion by the 
adult dog of to tal creatinine; increase results from 
ingestion of placenta poAvder or subcutaneous ad
m inistration of menoformone. Administration of 
globin or haemoglobin considerably increases the 
excretion of to tal creatine, Avith simultaneous in 
crease in urinary uric acid and allantoin. Purine, 
creatine, and creatinine m etabolism s: thus appear 
closely related. Hydrolysed globin from Avhich 
arginine and histidine Avere removed was ineffective; 
addition of histidine, bu t not of arginine, partly  
restored the activity. A. A. E l d r id g e .

D o a l la n to in  a n d  p u r in e s  of th e  u r in e  of 
m a m m a ls  a r is e  p a r t ly  f ro m  th e  d e g ra d a t io n  of 
p r o te in s ?  E . F . T e r r o in e  and  G. M o u r o t  (Bull. 
Soc. Chim. biol., 1931, 1 3 ,  94— 109).— W hen the  
m ineral salts are decreased in  the  d iet of pigs well 
supplied Avith proteins (caseinogen) a  sharp  increase 
occurs in  th e  to ta l n itrogen excretion and  also in  the 
excretion of a llan to in  and  purines. These sub 
stances therefore arise in  p a r t  from  the  degradation 
of proteins. W . O. K er m a c k .

D o p r o te in  r e s e rv e s  e x is t  in  f r o g 's  l iv e r  p r io r  
to  h ib e r n a t io n ?  C. G a u t ie r  (Bull. Soc. Chim. 
biol., 1931, 1 3 ,  142— 147).—Average determ inations 
show th a t  w hilst the to ta l weight of frog’s liver is
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increased twofold prior to  h ibernation  th e  protein  
con ten t increases by  alm ost a  th ird .

C. C. N . V a s s .
S p ec if ic  d y n a m ic  a c tio n  of p ro te in .  H .

B o rsook  and  H . M. W in e g a r d e n  (Proc. N a t. Acad. 
Sci., 1931 ,17 , 75—91).—The specific dynam ic action  
of p ro te in  is parallel to  n itrogen  excretion  an d  in  th e  
well-nourished anim al is th e  resu lt of a t  least tw o  
processes, one of w hich is th e  work im posed on th e  
k idney  and  th e  o ther is due to  th e  m etabolism  o ther 
th a n  excretion of nitrogen and  of carbon. T he in 
crease in  m etabolism  following th e  ingestion of 
pro tein  or am ino-acid shows a  close correlation 
betw een the specific dynam ic action  of proteins and  
th e  increase, over th e  basal level of excretion, in  the  
u rinary  nitrogen. N either the  experim ental evidence 
nor consideration of energy relations supports th e  
view  th a t  th e  specific dynam ic action  of p ro te in  is 
due to  th e  conversion of deam inised fractions in to  
dextrose. E . S. H e d g e s .

P a r t i t io n  of u r in a r y  n i t r o g e n  in  e n d o g e n o u s  
n i t r o g e n  m e ta b o l is m  d u r in g  g ro w th . E . E.
T e r r o in e , G. B o y , M. Ch a m p a g n e , and  G. M o uro t  
(Compt. rend ., 1931, 192 , 634— 636).—The to ta l 
expenditure of n itrogen per kg. of body-w eight d i
minishes considerably w ith  grow th. W hilst th e  
u rea , am m onia, am ino-nitrogen, an d  allantoin  
decrease correspondingly, th e  am ount of creatinine 
rem ains constan t or increases slightly. I n  th e  pig, 
th e  u rin ary  am ino-nitrogen form s 15—20%  of th e  
n itrogen  excreted as am m onia, u rea, and  amino- 
nitrogen. C. C. N . V a s s .

[B io lo g ica l f o rm a t io n  of] k e to n ic  s u b s ta n c e s .
0 . St e p p u h n  an d  A. T im o f e ie v a  (Z. ges. exp. Med., 
1930, 74, 467—481; Chem. Z entr., 1931, i, 307).—  
W hen th e  liver is im poverished in  glycogen peri
pheral fa t m igrates to  th e  liv er; ketonic substances 
are form ed and  th e  degradation  of p ro tein  is increased. 
The p ro te in -carbohydrate  m etam orphosis is s tim ul
a ted  by  th e  ketonic acids only u n d er certa in  conditions.

A. A. E l d r id g e .
R e s o rp tio n  of f a t  b y  d e s a tu r a t io n  of f a t ty  a c id s . 

H . T a n g l  and  N . B e r e n d  (Biochem. Z., 1931, 232, 
181— 1S8).—The desatu ra tion  of fa t ty  acids is 
brought about b y  th e  action of bile, a n  action  which 
is augm ented by  pancreatic juice, although th e  la tte r  
alone is inactive. The action  is inh ib ited  by  heating  
an d  is therefore probably an  enzymic process.

P . W . Clutterbttck .
E ffe c t of d ie t  o n  th e  c o m p o s itio n  of a d ip o s e  

t i s s u e .  K . M ossf. and  C. B b a h m  (Jah rb . K inder- 
heilk., 192S, 122 , 151— 167; Chem. Zentr., 1930, ii, 
1093).—E xperim ents on piglings are described. D a ta  
re la ting  th e  w eight an d  th e  q u an tity  of fa t to  th e  d iet 
are  recorded ; th e  chem ical characteristics of th e  fa t  
rem ained  practica lly  constan t. W ith  a  protein-rich 
d iet, th e  p ro tein , w ater, and  ash  of th e  adipose 
tissue were h igh ; w ith  a  carbohydrate-rich  d iet th e  
phosphorus con ten t was high. A. A. E l d r id g e .

G ro w th  s tu d ie s  w i th  sw in e . J .  H . L o n g w e l l , 
H . O. H e n d e r s o n , and  W . M. I n s k o , jun . (W. 
V irginia Agric. E xp . S ta . Bull., 1930, No. 230, 24 pp.). 
—B u tte r  and  oleom argarine were equally effective as

sources of vitamin-Z) for pigs. L a rd  and  vegetablo- 
oil m argarine gave less satisfactory  results.

A. G. P o l l a r d .
In flu e n c e  of th e  c o n s u m p tio n  of f a ts  a n d  o ils , 

m e a t ,  a n d  b r e a d  o n  th e  g r o w th  of r a t s .  W . A. 
L e ib o v it sc h -L iv s c h in a  (Biochem. Z., 1931, 231, 
260—-273).—The consum ption of sm all am ounts of 
cod-liver oil considerably stim ulates th e  grow th of 
ra ts , b u t large am ounts have a  toxic effect, causing 
loss of w eight and  early  death . Correspondingly 
large am ounts of olive oil have a  sim ilar, b u t n o t so 
pronounced, effect. A dm inistra tion  of sm all or 
m edium  am ounts of olive, hem p-seed, an d  linseed oils 
to  growing ra ts  does no t stim ula te  grow th. M edium 
am ounts of m eat or of m ea t w ith  bread  produce the  
g rea test increases in  weight, especially in  fasting ra ts  
which have previously received large am ounts of cod- 
liver or olive oil. The effect of th e  consum ption of 
m eat lasts longer in  fasting  ra ts  th a n  in  those which 
have no t fasted . W . M cCa r t n e y .

B re a d . I I .  P h y s io lo g ic a l  a c t io n  of w h o le 
m e a l  b r e a d . I .  A b e l in  (Biochem. Z., 1931, 232, 
278—294; cf. A., 1930, 108).—Y oung ra ts  fed  ex
clusively on whole-m eal b read  w hich has been so 
baked  as to  avoid dam age to  certa in  valuable con
s titu en ts  grow and  develop p ractically  norm ally. 
I f  calcium  lac ta te  is added to  such bread  in  order to  
com pensate for th e  excess of phosphoric acid which it  
contains, th e  resu lt is even m ore satisfactory . White 
an d  o ther breads, although alone insufficient and 
unsatisfactory  as foods, are also im proved, although 
to  a  sm aller ex ten t, by  such add ition  of calcium  salt.

W . M cCa r t n e y .
In a d e q u a c y  of w h ite  w h e a t  f lo u r  a n d  f is h  m e a l  

f o r  p ro lo n g e d  g ro w th  of p ig s  a n d  i t s  a m e l io r 
a t io n  w i th  y e a s t  o r  s to u t .  A. H . B l is s e t t  and  J .  
G o l d in g  (Biochem. J . ,  1931, 25, 349— 357).— D aily 
additions of dried  brew er’s yeast to  tho  inadequate  
d ie t of w hite  w heat flour and  fish m eal m ade the  
ra tion  satisfactory . S to u t h ad  a sim ilar effect.

S . S . Z i l v a .
L ip in  m e ta b o l is m . I . M e ta b o l is m  in  e x p e r i 

m e n ta l  fe v e r  of r a b b i t s .  H . H a m a no  (Proc. Im p. 
Acad. Tokyo, 1931, 7, 80—81).—I n  rabb its  after 
p iqure, th e  am ount of fa t ty  acids in  th e  blood and  
blood-plasm a decreases, reaching a m inim um  in 
24 lirs., thereafter re tu rn ing  to  norm al. Cholesterol 
an d  lecith in  in  th e  whole blood and  plasm a increase 
a t  first, an d  th en  decrease to  norm al. The leucocytes 
increase during fever. The serum -protein  and  
-lipase b o th  decrease during th e  in itia l stage. The 
au th o r concludes th a t  there  is a  re la tion  betw een the 
am oun t of blood-lipin and  th e  body tem perature.

B. L e v i n .
C h o le s te ro l b a la n c e  in  c h ic k s  in  th e  f i r s t  tw o  

w e e k s  a f te r  h a tc h in g . H . D a m  (Biochem. Z., 
1931, 232, 269—273; cf. A., 1930, 951).—I n  chicks, 
during th e  first tw o weeks a fte r  hatch ing , b o th  th e  
to ta l  am ount of cholesterol and  th e  ra tio  of cholesteryl 
ester to  to ta l cholesterol decrease.

W . M cCa r t n e y .
M in e ra l  fe e d in g  [of a n im a ls ] .  Io d in e , l im e , 

a n d  sa l t- l ic k s . B . W . S i m p s o n  (New Zealand J .  
Agric., 1931, 42, 18—23).— P lan ts  from  seed soaked
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in  potassium  iodate  solution and  grown in  soil tre a te d  
w ith  potassium  iodate  contained  m ore iodine th a n  
control p lan ts  and, w hen fed to  rabb its, im proved 
th e ir  grow th rates. A ddition  of lime to  rations, 
e ither d irect or in  th e  form  of salt-licks, d id  no t cause 
enlargem ent of th e  thy ro id  in  rabb its. Lime alone 
d id  no t appreciably  affect the  g land size or ra tes of 
grow th, b u t the  salt-lick increased th e  ra te  of grow th 
and  reduced th e  size of th e  glands. Large glands of 
low iodine con ten t were produced by feeding healthy  
rabb its  w ith  food grown in  goitrous areas.

A. G. P o l l a r d .
E ffe c t of a g e  a n d  n u t r i t io n  o n  th e  c a lc iu m  

p h o s p h a te  : c a lc iu m  c a rb o n a te  r a t io  in  th e  b o n e s  
of c a tt le . W . M. N e a l , L. S. P a l m e r , C. H . E o k l e s , 
and  T . W . G tjllickson (J. Agric. Res., 1931, 42 , 
115— 121).—The ra tio  of residual calcium  to  residual 
phosphate (excluding calcium  present as carbonate 
and  phosphate  as trim agnesium  phosphate) of ca ttle  
bones approxim ates to  th e  ra tio  in  tricaloium  phos
phate , and  is no t affected by  deficiency of calcium  or 
phosphorus in  th e  ration . T he ra tio  of calcium 
phosphate to  calcium  carbonate  in  th e  bones of da iry  
ca ttle  decreases w ith  age and  is affected b y  nu trition , 
decreasing if th e  ra tion  is deficient in  phosphorus and 
retu rn ing  to  norm al w ith  th e  subsequent use of 
phosphate supplem ents. H igh values m ay  occur if 
th e  ra tio n  has a  high phosphorus conten t. Calcium 
deficiency is p robab ly  w ithou t effect on th e  propor
tio n  of phosphorus in  th e  whole skeleton. H igh- 
calcium  rations do no t influence th e  c a lc iu m : phos
phorus ratio . A. G. P o l l a r d .

P h y s ic o -c h e m ic a l  th e o r y  of th e  a c t io n  of 
s u b s ta n c e s  on  l iv in g  m a t te r .  P . L a s a r e v  (J. 
Chim. phys., 1931, 28, 42— 48).:—On th e  assum ptions 
th a t  th e  effect of a  substance on th e  function  of a 
living cell is dependent on its  concentration  (C), and  
th a t  th e  function  of th e  cell (E ) m ay  be expressed in  
m easurable quan tities {e.g., am ount of liquid  secreted 
etc.), formulas are  derived m athem atically  giving E  
in te rm s of C  and  th e  period of tim e (t in  sec.) during 
which th e  effect of th e  substance is felt. In  th e  
case of th e  depressing effect of e ther on chlorophyll 
assim ilation (Bose), th e  difference betw een th e  norm al 
oxygen con ten t an d  th e  oxygen liberated  in  the  
presence of e ther is given w ith  g rea t precision, com 
pared w ith  experim ental values, by  th e  expressions 
108(1—e-0 '111') and  1 2 1 [ l- l / ( l+ 0 -0 1 7 i) ] .  The theo ry  
is also applied to  th e  action  on th e  nervous centres 
of substances in troduced in to  th e  blood and, in  th e  
general case, in to  th e  stom ach. J .  Gr a n t .

V ita l s ta in in g  a n d  p e rm e a b i l i ty .  I I .  E . G e l l - 
horn  (Protoplasm a, 1931, 12, 66—78).—T he p er
meability of th e  surface layer of sea-urchin eggs to  
dyes is decreased by  the  presence of calcium  salts and  
increased by  sodium  an d  m agnesium  salts, th e  effect 
of the la tte r  being g reater th a n  th a t  of salts of any  
nnivalent cation. T he increased perm eability  caused 
by sodium or m agnesium  chlorides is dim inished or 
entirely suppressed b y  th e  add ition  of calcium 
chloride. The antagonistic effect of barium  or 
strontium  chlorides is very slight in  com parison w ith  
th a t of th e  calcium  salt. Changes in  perm eability

due to  salt tre a tm e n t do n o t p reven t fertilisa tion  or 
developm ent of th e  eggs. A. G. P o l l a r d .

E ffe c t of in tr a v e n o u s  in je c t io n  of d y e s  o n  
b lo o d -c h o le s te ro l. A. L e s z l e r  (Z. ges. exp. Med., 
1930, 71, 477—479; Chem. Zontr., 1930, ii, 1092).— 
In travenous in jection  of tetraiodophenolphthalein , 
trypaflavine, an d  indigo-carm ine to  patien ts  suffering 
from  different diseases resu lted  in  a  d im inution in  
blood-cholesterol. L . S. T h e o b a l d .

A lco h o l c o n te n t  of b lo o d  u n d e r  v a r io u s  c o n 
d itio n s . P . I . T u o v t n e n  (Skand. Arch. Physiol.,
1930, 60, 1— 134; Chem. Z entr., 1931, i, 310).— The 
relation  depends on th e  am ount and  n a tu re  of the  
stom ach conten ts as well as on th e  concentration of 
th e  alcohol ingested. The sensation is proportional 
to  th e  blood-alcohol value, and  is perceived a t  0-006—  
0-01% . A. A. E l d r l d g e .

E x h a la t io n  of a lc o h o l in  b r e a th .  G. L il j e s - 
t r a n d  and  P . L in d e  (Skand. Arch. Physiol., 1930, 
60, 273—298; Chem. Z entr., 1931, i, 310).— A fter 
ingestion of alcohol th e  alcohol conten ts of a rteria l 
an d  venous blood are practica lly  identical. The 
alcohol con ten t of expired a ir is a  m easure of th a t  
of th e  body-fluids. V ariations and  th e ir physio
logical causes are considered. A. A. E l d r id g e .

A c tio n  of c h lo ro fo rm  a n d  e th e r  on  th e  o x id o - 
r e iu c t iv e  p r o p e r t ie s  of t i s s u e s .  N . Ga v r il esc o  
(Bull. Soc. Chim. biol., 1931, 13, 47— 60).—The re 
duced g lu tath ione in  th e  m inced muscle of fish of 
several species dim inishes very  slowly on exposure to  
air. W hen th e  tissue is exposed to  e ther or chloro
form  vapour th e  ra te  of d isappearance of reduced 
g lu tath ione is even less rap id . A naisthetisation of 
th e  fish before ex trac tion  of th e  muscle does n o t 
affect th e  q u an tity  of reduced glu tatliione in  th e  
la tte r. E xperim ents on th e  ra te  of reduction  of 
m ethylene-blue a t  p a 7-4 by  aqueous ex trac ts  of 
b ra in  or b y  solutions of pure  g lu ta th ione  in  presence 
or in  absence of tissue residues show th a t  th e  action  
of chloroform and  ether is exercised on th e  tissue 
residues. W . O. K e r m a c k .

R e v e rs ib le  c o a g u la t io n  in  l iv in g  t is s u e . I .
W . D. B a n c r o ft  an d  J .  E . R u t z l e r , jun . (Proc. 
N a t. Acad. Sci., 1931, 17, 105— 111).—The physio
logical effect of e ther, am ytal, m orphine, and  h is t
am ine is to  coagulate certa in  nerve-colloids, app aren tly  
th e  proteins. A naphylactic  shock is due to  the  
coagulation of certa in  nerve-proteins, chiefly those 
of the  sym pathetic  nerves. Sodium  th io cy an a te  
peptises proteins and  should therefore alleviate or 
coun terac t d isturbances due to  coagulation of the  
nerve-proteins. In travenous injections of solutions 
of sodium  th iocyanate  bring rabb its  ou t of th e  u n 
consciousness due to  e ther, am ytal, or m orphine 
m ore rap id ly  th a n  is norm al. The trea tm en t can also 
p reven t dea th  from  strychnine or histam ine and  can 
p reven t anaphylactic shock in  rabb its  previously 
sensitised by  subcutaneous injection of an  egg-white 
sol. E . S. H e d g e s .

In f lu e n c e  of p a o n  th e  a c tiv ity  of c e r ta in  lo c a l 
a n se s th e tic s  a s  m e a s u r e d  b y  th e  r a b b i t ’s  c o rn e a  
m e th o d . T. D. G e r l o u g h  (J. Pharm . E xp . Ther.,
1931, 41, 307— 316).— The durations of th e  local
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anæ sthetic  actions of solutions of procaine hydro
chloride, procaine borate, and of bu ty n  as m easured 
by  th e  ra b b it’s cornea m ethod increase w ith  increase 
of the  p a of the  solution, w hilst th a t  of butesin 
p icra te  is apparen tly  independent of p a. The 
d u ra tion  of anæsthesia produced b y  procaine hyd ro 
chloride or b u ty n  was g reater w hen the  anæ sthetic 
was dissolved in  buffer solutions or a t  concentrations 
g rea te r th an  O-Olilf. The anæ sthetic ac tiv ity  of 
buffered bu tyn  solutions was no t influenced by 
N /8-sodium chloride, iV/8-potassium  chloride, N ¡1- 
sodium  sulphate, and  N /5-m agnesium  sulphate.

W . 0 .  K e r m a c k .
E S e c t of c e r ta in  d r u g s  o n  b lo o d - s u g a r  c o n c e n 

t r a t io n .  I . B u r d i  (Z. ges. exp. Med., 1930, 71, 
480—4 88 ; Chem. Z entr., 1930, ii, 1091— 1092).— 
A dm inistration  of chloral hyd ra te , hedonal, and 
paraldehyde leads to  an  increase in  blood-sugar which 
in  th e  case of the  first is counteracted  by  insulin. 
Sulphonal leads to  hypoglycæm ia and alcohol also 
lowers the  blood-sugar. Veronal and  trional produce 
no regular changes, and  dionin is w ithou t significant 
effect. In  dogs, m orphine and  heroin hydrochlorides 
increase th e  blood-sugar. L. S. T h e o b a l d .

A v e r t in  d e to x ic a tio n  b y  g ly c u ro n ic  ac id . W .
S t a r k  (Schmerz, N arkose, A næ sth., 1930, 3 , 247—  
261 ; Chem. Z entr., 1930, ii, 3S08).—D etoxication is 
conditioned by  pairing w ith glycuronic acid. 
M oderate dosés of thyroxine favour detoxication, 
w hilst large doses increase th e  toxic action.

A. A. E l d r id g e .
I r r i t a t i v e  p r o p e r t ie s  of v a r io u s  h a lo g e n a te d  

a n d  u n h a lo g e n a te d  o ils  a n d  th e i r  c o m p o u n d s . 
L. A. Cr a n d a l l , P . H . H o l in g e r , and  E . L . W a l sh  
(J. Pharm . E xp. T her., 1931, 41, 347— 354).—^Forty- 
eight different halogenated and  unhalogenated oils 
have been in jected in trap leura lly  arid i n t  rap e ri c ar d ially 
in to  dogs. Of th e  n a tu ra l oils suitable as bases for 
halogénation, olive oil and  lard  oil are  th e  least 
irrita ting . H alogénation increases th e  irrita tiv e  
properties of an  oil. Increased irrita tio n  is also 
caused by th e  presence of small quan tities  of free 
fa tty  acid. W. O. K e r m a c k .

T o le ra n c e  to  b en zen e . N . V. L a z a r e v , L. P . 
B r ü l l o v a , S. N. K r e m n e v a , L. T. L a r io n o v , M. P. 
L u b im o v a , and D. J .  S t a l sk a ja  (Arch. exp. P a th . 
Pharm ., 1931,159, 345— 358).—The effect of benzene 
on w hite mice is less m arked in  a  fasting  condition 
th an  after feeding only in as far as i t  brings abou t 
epileptoid convulsions. W hen th e  anim als are re 
pea ted ly  exposed to  the  effects of benzene a deterior
ation  in  the ir condition occurs followed by  develop
m ent of tolerance to  the  poison which exhibits itself 
in an  increase in  weight, and  in  th e  ery throcyte  
count as well as in  th e  disappearance of abnorm al 
form s of red blood-cells. In  th e  first stage a  lowering 
of resistance to  infection is observed, b u t norm al 
resistance re tu rn s during th e  acquirem ent of tolerance.

W. O. K er m a c k .
P h a r m a c o lo g ic a l  a c t io n  of c e r ta in  p h e n o l 

e s te r s  w i th  s p e c ia l  re fe re n c e  to  th e  e tio lo g y  of 
so -c a lle d  g in g e r  p a ra ly s is .  M . I . S m it h , E . 
E l v o v e , and  W . H . F r a z ie r  (U.S. Publ. H ealth  
R ep. R ep rin t No. 1419, 1930, 1— 16).—o-Tolyl

phosphate is m uch m ore toxic to  th e  rab b it th an  
phenol or the  _p-ester, or o-, to-, or jueresol. W hereas 
th e  system ic action  of phenol and  th e  cresols is 
prom pt, th a t  of th e  o-ester is delayed. I n  th e  m onkey, 
the  tox icity  of phenol and  the  cresols is of the  same 
order as in  the  r a b b i t ; the  p-ester has the  same 
pharm acological action as p-cresol, b u t the  o-ester 
can produce a  p a rtia l m otor paralysis a fte r 6— 8 days. 
In  the  chicken th e  sym ptom s of th e  disease produced 
in m an after tak ing  adu ltera ted  fluid ex trac t of 
Jam aica  ginger are reproducible w ith  rem arkable 
uniform ity  ; such sym ptom s were obtained only on 
adm inistration  of o-tolyl phosphate. I t  is probable 
th a t  the  le thal dose for m an is abou t 1 g. of the
o-ester per kg. body-weight, w hilst 2 g. would 
cause a  m oderate m otor paralysis. The difference in  
species susceptibility  to  th e  o-ester is a ttr ib u ted  to  
differences of absorption from  th e  alim entary  canal. 
The fraction behaving pharm acologically like o-tolyl 
phosphate was obtained from  the  adu ltera ted  ex trac t 
a fte r rem oval of the  alcohol, on distillation  a t  
246—275°/50 m m .; i t  contained no free phenols and  
gave Melzer’s benzaldehyde test. C. C. N. V a s s .

C h e m ic a l c o n s t i tu t io n  a n d  b io lo g ic a l a c tio n .
I I .  T. S a s a k i  and  H . U e d a  (Biochem. Z., 1931, 
232, 260— 268; cf. J .  Biochem. Jap an , 1930, 12, 
429).—3-A m inocarbostyryl is an  am yostatic  poison, 
b u t the  3 : 6-diam ino-derivative has scarcely any  such 
effect, w hilst the  1 - and  7-am ino-derivatives as well 
as the  e thy l ester of ̂ -am inophenylalanine have none. 
Of five e thy l diam inobenzoates th e  2 : 4 -compound 
has the  m ost powerful am yostatic  action  on mice, 
the 2 : 5-compound is half as powerful, and  th e  2 : 3-, 
3 : 4-, and 3 : 5-compounds (equal) are again half as 
powerful as th e  2 : 5-com pound. In  guinea-pigs, 
however, the  3 : 4- and  3 : 5-compounds are m ost 
powerful, th e  2 : 4- and  2 : 5-com pounds are m uch less 
active, and th e  2 : 3-com pound is least so. o-Nitro- 
henzylideneJiydantoin, m . p. 300° (decomp.), from
o-nitrobenzaldehyde and  acety lhydanto in , gives
3-am inohydrocarbostyryl (acetyl derivative, m. p. 
241—242°) w hen boiled w ith  hydriodic acid and 
phosphorus. 6 - Nitro  - 3 - acetamidohydrocarbostyryl, 
m . p. 289—290°, is reduced to  th e  hydrochloride, m. p. 
above 300°, of th e  corresponding dwmiwo-compound. 
The ethyl ester of dZ-p-aminophenylalanine has m . p. 
243—244°. The hydrochloride, m . p. 219—220°, of 
ethyl 2 : ‘S-diaminobenzoate is obtained by  reduction  of
2-nitro-3-acetam idobenzoic acid. The hydrochloride 
of ethyl 2 : 4,-diaminobenzodte has m. p. 203—204°. 
The hydrochloride of e thy l 2 : 5-diam inobenzoate 
was also prepared  by  reduction  of 5-nitroacetanthr- 
anilic acid. W . M cCa r t n e y .

In f lu e n c e  of f i- l-p ip e r id y le th y l a c e ty ltro p a te  
(“ n a v i g a n ” ) o n  th e  b lo o d -s u g a r  m o b il is a t io n  
in  th e  l iv e r . K . T o d a , Y. T a n i u c h i , an d  M. 
N a k a n o  (Folia Pharm . ja p o n ., 1930, 11, No. 2 , 
15).—In  perfusion experim ents w ith  to ad  livers 
navigan slightly increased the  sugar co n ten t; when 
in jected  w ith  adrenaline it  depresses the  sugar 
m obilisation of the  la tte r. Ch em ic a l  A b s t r a c t s .

P h y s o s tig m in e - l ik e  a c t io n  of c e r ta in  s y n th e tic  
u r e th a n e s .  A. C. W h it e  and  E . St e d m a n  (J. 
Pharm . E xp. Ther., 1931, 41, 259—288).—The ac tion
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of m iotine (m ethyluretliane of a-m -hydroxyphenyl- 
ethyldim ethylam ine) on th e  eye, in testine, u terus, 
bladder, bronchioles, heart, vessels, vagus, and  
response to  acetylcholine, salivary  glands, supra- 
renals, an d  vo lun tary  muscle is sim ilar to  th a t  of 
physostigm ine. The m ethylurethanes of o-hydroxy- 
benzyltrim ethylam m onium  iodide, ra-hydroxybenzyl- 
dim ethylam ine, and  of p-hydrbxybenzyldim ethyl- 
am ine behaved sim ilarly. The toxicities of m iotine 
and  physostigm ine are no t significantly different, 
and  th e  sym ptom s produced are  identical, b u t th e  
toxicities of the  o ther th ree urethanes are consider
ab ly  sm aller. I t  is concluded th a t  th e  actions 
of physostigm ine and  of m iotine are  exerted  in  large 
m easure th rough  th e  sam e m echanism , probably  by 
inhibiting  th e  action  of th e  esterase responsible for 
hydrolysis of acetylcholine and  th u s  preventing  the  
destruction  and  thereby  producing an accum ulation 
of the  la tte r  in  th e  tissues. W . 0 .  K e r m a c k .

C h e m o th e ra p y  of q u in o lin e  c o m p o u n d s . I I .  
A c tio n  of c e r ta in  q u in o lin e  c o m p o u n d s  o n  P g ra -  
rnecia. U . B r a h m a c h a r i , T. B h a t t a c h a r y y a , P. 
B r a h m a c h a r i , R . B a n e r j e a , and  B. B. M a i t y  (J. 
Pharm . E xp . Ther., 1931, 41, 255—257).— Besides the  
quinoline derivatives previously repo rted  (A., 1930, 
1316), S-am ino-4-phenylquinaldine hydrochloride 
has a  toxic action  on Paramecia. 6-Amino-4-phenyl- 
quinaldine hydrochloride as well as certa in  styryl- 
and  anil-quinoline derivatives (cf. A., 1930, 1445) 
were n o t toxic to  Paramecia a t  concentrations of 
1 : 2000 or below. W . 0 .  K e r m a c k .

H y p e r th e r m ia  a n d  h y p e rg ly c se m ia  w i th  t e t r a -  
h y d ro -p -n a p h th y la m in e . J .  F .  H e y m a n s  ( A t .  
In t. P harm . T her., 1929, 3 5 ,  153— 168; Chem. 
Zentr., 1931, i, 303).—Insu lin  dim inishes te trahydro - 
p-naphthylam ine hyperg lycem ia, and  m ay  even 
cause hypoglycem ia, w ithou t affecting th e  hy p er
therm ia. The hypertherm ia  and  hyperglycsemia are 
therefore independen t; th e  form er is observed in  
dogs a fte r adrenal- and  parathyroid-ectom y, an d  
the la tte r  is a ttr ib u te d  to  liberation  of adrenaline.

A. A. E l d r i d g e .
E ffe c t of c e r ta in  d iu re t ic s  o n  th e  c o n c e n tra t io n  

of b lo o d -c h lo r id e s  in  d o g s . H . L. H a n s e n , L. S. 
F o s d ic k , and  C. A. D r a g s t e d t  (J. P harm . E xp . Ther., 
1931, 4 1 ,  325—331).—N either in  in ta c t no r in  
nephrectom ised dogs is there  any  significant change 
in th e  blood-chloride con ten t p rio r to , during, or 
following the  diuresis produced by  diuretics such as 
euphyllin (theophylline-ethylenediam ine) or by  
mercurials such as novasurol or salyrgan. The fall 
tha t occurs in  th e  blood-chloride concentration  of 
nephrectomised dogs when distilled w ater is in jected 
into the  peritoneal cav ity  was slightly  b u t definitely 
less when e ither ty p e  of diuretic  was sim ultaneously 
administered. W . O. K e r m a c k .

Accumulation of guanidine in the blood follow- 
ln& acute liver injury by carbon tetrachloride, 
chloroform, arsenic, or phosphorus. J . T.
C u tle r  (J . P harm . E xp . T her., 1931,41, 337— 345).—  
-During th e  poisoning th ere  is an  increase in  blood- 
guanidine and  a  fall in  blood-sugar. There m ay  be 
110 general re ten tion  of nitrogenous substances, so 

X X

th a t  th e  increase in  blood-creatinine is presum ably 
due to  liver and  no t to  k idney dam age. The increase 
in  am ino-acid n itrogen w hich occurs is also probab ly  to  
be referred  to  th e  sam e cause. W . O. K e r m a c k .

C h ro n ic  m o rp h in e  p o is o n in g . I . B lo o d  
p ic tu r e  of m o rp h in is m . I I .  S e d im e n ta t io n  of 
th e  b lo o d -c o rp u s c le s  in  th e  m o rp h in e  a d d ic t  a n d  
th e  a d d ic te d  d og . M. Suo (Folia P harm . Japon ., 
1930, 11, No. 2, 127— 143, 143— 152).

C h e m ic a l  A b s t r a c t s .
R e la tio n s h ip  b e tw e e n  v o m itin g , b lo o d -s u g a r , 

a n d  u r ic  a c id  r e g u la t io n  c e n tre . I . In f lu e n c e  
of e m e tic s  on  v o m it in g  a n d  b lo o d -s u g a r .  M. 
M u n  (Folia Pharm . Japon ., 1930,11, No. 1 ,75—83).—  
The following em etics, in jected in travenously  in to  
dogs, are in  order of reduction of b lood-sugar: 
em etine hydrochloride, antim onial wine, copper 
su lphate , erycon, apom orphine hydrochloride.

C h e m i c a l  A b s t r a c t s ,
R e s p o n s e s  of sh e e p  to  Z yg a ilen u s g ra m in e u s . 

A . R . M cL a u g h l in  (Science, 1931, 7 3 ,  i3 5 — 136).—  
In trav en o u s injection  of a n  ex tra c t of Z. gramineus is 
followed by  resp irato ry  inhibition. Caffeine dissolved 
in  sodium  benzoate and  sodium  chloride solution 
stim ulates resp iration  affected by  th is  ex trac t.

L . S. T h e o b a l d .
C h in ese  a n tid ia b e tic s .  I I I .  E ffe c t on  th e  

b lo o d - s u g a r  of r a b b i t s .  P . M i n  (Folia P harm . 
Jap o n ., 1930, 11 , N o. 2, 181— 187; cf. th is  vol., 
510).—Alcoholic ex trac ts  of Bupleurum falcatum, 
Lycium chinense, Fritillaria verticillata, an d  Anemar- 
rhena asphodeloides rap id ly  increase th e  blood-sugar; 
those of Cannabis sativa , Pachyma coccus, Astragalus 
membranaceus, M orus bombycis, Atractylis ovata, 
Phellodendron amurense, Pueraria hirsnla, and  Reh- 
mannia lutea first increase and  th e n  decrease it.

C h e m i c a l  A b s t r a c t s .
L eon u riis  s ib e r ic u s ,  L . I I .  P h a rm a c o lo g ic a l  

s tu d y  of le o n u r in e . S. K u b o t a  an d  S. N a k a s h i m a  
(Folia P harm . Jap o n ., 1930 ,11 , No. 2, 159— 167).

C h e m ic a l  A b s t r a c t s .
A c tiv e  p r in c ip le s  of d ig i ta l is  le a v e s . Y. 

K o b a y a s h i  (Proc. Im p . Acad. Tokyo, 1931, 7 ,  76— 
79).— Various fractions ob tained  from  th e  alcoholic 
ex trac t of th e  leaves of digitalis by  fractional p re 
cip ita tion  w ith  w ater, sa tu ra ted  sodium  chloride, and 
am m onium  su lphate  solutions, ether, chloroform , and  
benzene showed a  digitalis-like action. The glucoside 
which was m ost soluble in  w ater had  th e  least effect 
on th e  heart. B. L e v i n .

E ffe c t of io n s . IV . In f lu e n c e  of v a r io u s  io n s  
o n  th e  t o a d ’s  h e a r t - b e a t .  V. In f lu e n c e  of 
v a r io u s  io n s  o n  th e  e x c i ta b i l i ty  of s t r i p s  of 
f r o g ’s  h e a r t  m u s c le . S. H o m m a  (Jap an  J .  Med. 
Sci., I l l ,  1930, 1 , 109— 146, 147— 156).—IV . P e r
fusion w ith  R inger solutions contain ing brom ine and  
iodine ions increases th e  ra te  of beat of th e  iso lated  
h ea rt of th e  Japanese  toad , w hilst th e  lith ium  ion 
m arked ly  decreases it. The su lphate  ion has only a  
sm all effect, w hilst th e  n itra te  an d  th iocyana te  ions 
are negatively  chronotropic in  concentrated  solutions, 
positively  chronotropic in  d ilu te solutions. The 
use of ru b b er tub in g  m ust be avoided, since it  is 
positively  chronotropic. The potassium  ion exerts
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an  an tagonistic  action  on the  lith ium  ion, 1 p a r t of 
po tassium  ion to  18 p a rts  of lith ium  ion neutralising 
th e  effect of th e  la tte r.

V. Brom ine, iodine, and  th iocyanate  ions increase 
th e  excitab ility  of strips of th e  ventric le  in  d ilu te  
solution, w hilst they  decrease i t  in  m ore concen tra ted  
solutions. The su lphate  ion increases i t  in  nearly  
all concentrations used, w hilst th e  n itra te  ion  ac ts  in  
th e  opposite m anner. B. L e v i n .

T o x ic ity  of f r e s h  a n d  p re s e rv e d  m in e r a l  
w a te r s .  J .  G o d o n n L c h e  (Bull. Soc. Chim. biol., 
1931, 1 3 , 41— 46).— The tox ic ity  of various n a tu ra l 
w aters has been exam ined by in traperitoneal injection  
in to  guinea-pigs. I n  general th e  to x ic ity  is g rea ter 
w hen th e  w ater is in jected  fresh from  th e  spring, 
otherw ise i t  has approx im ate ly  th e  sam e effect as an  
artificial solution of the sam e com position.

W . 0 .  K e r m a c k .
V a s c u la r  a c tio n  of io d id e  io n . M . K o c h m a n n  

(Arch. exp. P a th . P harm ., 1931, 1 5 9 , 516— 519).— 
Sodium  iodide solutions of concentrations from  1 : 60 
to  1 :10 0 0  have a  vasodilator action  on th e  frog.

F . 0 .  H o w it t .
In f lu e n c e  of a r s e n ic  a n d  a n t im o n y  c o m p o u n d s  

on  e n z y m ic  fu n c tio n s  of th e  o rg a n is m . V II. 
B u ffe r in g  p o w e r  of a r s e n a te s  a n d  a r s e n i te s .
A. N . A d o v a  and  J .  A. S m o r o d in c e v  (Biochem. Z., 
1931, 232, 459—468).—The buffering pow er of 1%  
disodium  arsen ite  so lu tion  is four tim es as great as 
th a t  of 1 %  disodium  arsena te  solution. W hen sodium  
arsenate  solution  is d ilu ted  (1 : 1 ) the  p H is decreased. 
M oderate d ilu tion  of sodium  arsenite so lu tion increases 
th e  p a, b u t g rea t d ilu tion  (50-fold) decreases it. The 
buffering pow er of 1 %  sodium  arsenite solution is 
equal to  th a t  of phosphate  buffer an d  6 tim es as g rea t 
as th a t  of c itra te  buffer. A t a  d ilu tion  of 0-033A th e  
hydrogen-ion concentrations of solutions of sodium  
arsenate  and  sodium  arsen ite are equal, and  when th is 
is so the  buffering pow er of th e  arsenite  tow ards 
alkali is tw o th irds, and  tow ards acid one th ird , of 
th a t  of th e  arsenate. The buffering pow er of arsenic 
acid tow ards alkali is tw ice th a t  of phosphate  buffer 
and  12 tim es th a t  of c itra te  buffer. Tow ards acid the  
buffering pow er of sodium  arsenate  solution is half 
th a t  of phosphate  buffer and  one q u a rte r of th a t  of 
th e  la tte r  tow ards alkali. Phosphate  m ix tu re  has 6 
tim es the  buffering pow er tow ards alkali and  1-5 
tim es th a t  tow ards acid  of c itra te  m ix tu re . The 
de trim en ta l effect produced by  th e  sodium  arsenate  
solutions used m edically for injection  is due to  th e  
d istu rbance  in  ac id -base  equilibrium . Such solutions 
should have th e  sam e p a as have the  blood and  the 
fluids of th e  tissues. W . M cCa r t n e y .

R a d io a c tiv e  in d ic a to r  m e th o d  fo r  d e te rm in in g  
th e  s o lu b il i ty  of a c id  le a d  a r s e n a te  in  th e  a l im e n 
t a r y  t r a c t  of th e  s i lk w o rm . F . L . Ca m pb e l l  and
C. L u k e n s  (J. E con. E n to m ., 1931, 24 , 88—94).— 
A solution  of thorium -4! in  acetic acid m ixed w ith  
lead arsenate  w as fed  to  silkw orm s an d  th e  sub 
sequen t d is trib u tio n  of lead  exam ined b y  rad io 
active m easurem ent. A t least 25%  of a  le tha l dose 
of acid lead  arsena te  passes in to  solution in  the  
a lim en tary  tra c t during  th e  su rv ival period. Basic 
lead ace ta te  was less soluble. A. G. P o l l a r d .

I n te r a c t io n  of m e ta l l ic  c o n ta in e r s  a n d  liv in g  
o rg a n is m s .  I I .  J .  S c h w a ib o l d  and F . F is c h l e r  
(Biochem. Z., 1931, 2 3 2 , 240—253).— The g row th  of 
young tadpoles (4— 6 days a fte r hatching) in  vessels 
m ade of various m aterials, an d  th e  corrosion of the  
vessels, were exam ined. In  glass and  porcelain vessels 
grow th was norm al, alum inium , iron, and  tin  h ad  little  
effect, b u t zinc inh ib ited  grow th considerably and 
copper proved very  toxic in  ex trem ely  sm all doses.

P . W . Cl u t t e r b u c k .
T r e a tm e n t  of m e r c u r y  p o is o n in g  w i th  [ in 

je c te d ]  s o d iu m  th io s u lp h a te .  J .  C. G. P o d e s t a  
and  R . E . T o rviso  (Sem ana Mód., 1931, I , 19—24).

Ch e m ic a l  A b s t r a c t s .
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 n v e s t ig a t io n  w ith  
y o u n g  r a t s .  L. P in c u s s e n  and  W . R o m a n  (Bio
chem. Z., 1931, 2 3 2 , 202— 208).—L itte rs  of young ra ts  
m ain tained  at. 20—40° were in jected  4 hrs. to  2-5 days 
a fte r b irth  w ith  0-2 c.c. of 0-5%  silver su lphate 
solution. H alf of each li t te r  was irrad ia ted  w ith  an  
Osram lam p or th e  m ercury-vapour lam p an d  the  
o ther ha lf used as controls. All th e  anim als were th en  
killed an d  the  silver fractions (ionised, u n ited  w ith  
pro tein , m etallic) were determ ined. T he m ean  p e r
centage recoveries of silver for the  th ree fractions were 
fo r th e  un irrad ia ted  anim als 54-08, 28-62, 17-31%, 
for th e  anim als irrad ia ted  w ith  th e  O sram  lam p 
27-33, 57-16, 15-51%, an d  for th e  anim als irrad iated  
w ith  th e  m ercury-vapour lam p 61-21, 25-02,13-77%.

P .W . Cl u t t e r b u c k .
F lu c tu a t io n  of b lo o d -c h o le s t9ro l ,  -c a lc iu m , 

a n d  - s u g a r  in  b lo o d  of r a b b i t s  p o is o n e d  w ith  
th a l l iu m . S. K o y a n a g i  (Folia P harm . Jap o n ., 1930, 
1 1 , No. 2, 202— 213).— R epeated  subcutaneous a d 
m in istra tion  of tha llium  causes a  rise in  blood-chole- 
sterol, -free cholesterol, an d  p articu la rly  -cholesteryl 
esters. Subcutaneous or in travenous adm in istra tion  
of thallium  causes a  fa ll in  blood-calcium . In 
travenous ad m in istra tion  causes hyperglycnm ia, 
w hilst subcutaneous ad m in istra tion  causes e ither a 
rise, or a fa ll superseded b y  a  rise, in  blood-sugar.

Ch e m ic a l  A b s t r a c t s .
C u ra tiv e  a c tio n  of p la n ts  a n d  p la n t  ju ic e s  in  

s u b -a c u te  u r a n iu m  p o is o n in g . G. E is n e r  (Bio
chem . Z., 1931, 2 3 2 , 218— 228).—R ab b its  w hich on 
poisoning w ith  sm all am ounts of u ran ium  n itra te  die 
on an  o a ts-w a te r d iet, rem ain  alive on addition  
to  th e  d ie t of tu rn ip , fresh green food, cauliflower 
leaves, or th e  fresh press-juice thereof before or 
a fte r heating  an d  filtering or trea tin g  w ith  alcohol.

P . W . Cl u t t e r b u c k .
A d d itiv e  c o m p o u n d  th e o ry  of e n z y m e  a c tio n .

B. W o olf  (Biochem. J . ,  1931, 2 5 , 342— 348).— An 
enzym e is a definite chem ical com pound capable of 
form ing a n  additive com pound w ith  all its  sub 
stra tes , th e  ac tu a l process of catalysis consisting of a 
series of tau tom eric  changes in  th is  enzym e-substra te  
com plex. S. S. Z il v a .

M a n o m e tr ie  d e te r m in a t io n  of c a ta la s e . A. 
F u j it a  an d  T . K o d a m a  (Biochem. Z., 1931, 2 3 2 ,  
20— 34).—A new m ethod  fo r th e  m anom etrie d e te r
m ination  of cata lase  is described. The catalase 
q u o tien t (Qcat.) is defined as th e  am oun t of oxygen
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libera ted  in  30 m in. a t  38° by  1 m g. of substance (dry 
w eight) from  hydrogen  peroxide, th e  re su lt being 
regarded  as valid  only if less th a n  50%  of th e  to ta l 
peroxide is decom posed. The values for a large 
num ber of bacteria  and  tissues are  tab u la ted .

P . W . CliUTTERBUOK.
D e x tro se -o x id a se . IV . D e x tro s e -o x id a s e  

f r o m  A sp e rg illu s  n ig e r  ; i t s  b e h a v io u r 'to w a r d s  
d is a c c h a r id e s ,  g ly c u ro n ic  a c id , e th y l  a lco h o l, 
m e th y le n e -b lu e , a n d  m o n o io d o a c e tic  a c id . D . 
Mü l l e r  (Bioehem. Z., 1931, 232, 423— 4 3 4 ; cf. A ., 
1929, 1489).— N either lactose nor—-if accom panying 
invertase  is destroyed—sucrose is a ttack ed  by  dex
trose-oxidase. M altose is d irectly  a ttack ed  by an 
enzym e, maltose-oxidase, w hich accom panies dextrose- 
oxidase and  is m ore therm olabile th a n  the  la tte r. 
The p roduc t of air-oxidation is a  non-reducing sub
stance. So far as a t  p resen t know n th e  only com 
pounds of which th e  oxidation  is catalysed by  dex
trose-oxidase are such as have six carbon atom s and  
the  same configuration as dextrose as far as carbon 
atom s 1 and  6 are concerned. H ence glycuronic 
acid an d  e thy l alcohol are no t a ttack ed  by  dextrose- 
oxidase. The enzym e is less sensitive to  th e  action  
of m onoiodoacetic acid th a n  is zymase. Of the  
know n dehydrases only th a t  of m alic acid is separated  
along w ith  dextrose-oxidase. The accelerated re 
duction  of m ethylene-blue caused b y  m ateria l con
tain ing  th e  enzym e is restric ted  or inh ib ited  by  d ex 
trose, laivulose, gluconic acid, and  certa in  o ther 
substances. W . M cCa r t n e y .

A m ylosyn .th .ease . S. N is h im u r a  (Bioehem. Z., 
1931, 232 , 156— 164).— H igher dex trins are enzym- 
ically synthesised from  “ lim it ” dex trin  (lowest 
achroodextrin) an d  shown to  be m uch m ore read ily  
saccharified th a n  th e  la tte r  by  m alt-am ylase. The 
greater is the  degree of polym erisation th e  more 
closely does th e  course of saccharification approxim ate 
to th a t  of s tarch  (cf. A., 1930, 1218, 1477, 1619).

P . W . Cl u t t e r b u c k .
D ia s ta s e  f r o m  w h e a t . D . V. K a r m a r k a r  and

V. N. P a t w a r d h a n  (J. In d ian  In s t. Sei., 1930 ,13A , 
159— 164).—The diastase from  m alted  w heat is m ore 
active th a n  th a t  from  barley  m alt p repared  under th e  
same conditions. The tem pera tu re  and  p n op tim a 
are 49—58° and  4-6, respectively. The enzym e is 
inactivated  when heated  for 1 hr. a t  160° in  the  d ry  
state or in  solution by  14 day s’ dialysis or by  tr e a t
m ent w ith  pepsin. N either try p sin  nor papain  
inactivates th e  enzym e. N eu tra l salts or am ino-acids 
are w ithou t effect on th e  ac tiv ity  of th e  diastase.

P . E . D a y .
A ctio n  of p ty a l in  o n  s ta r c h .  I I .  E ffe c ts  of 

e lec tro ly te s . J .  R . B r o eze  (Bioehem. Z., 1931, 
231, 365—384).—In  th e  absence of electrolytes th e  
velocity of reaction  is very  sm all; m inu te  concen
trations of these are sufficient to  raise i t  g reatly . 
The velocity is only slightly  augm ented when the  
valency of the  cations rises. The increase of the  
velocity under th e  influence of un ivalen t cations 
follows a lyotropic series : C N S < N 0 3<C1,F.

H . W . D u d l e y .
S ta rc h . I I .  L im it  of e n z y m ic  d e c o m p o s itio n , 

an d  th e  a m y la s e  c o m p le m e n t. I I I .  C h a n g e s  in

r o ta to r y  p o w e r  o c c u r r in g  in  th e  e n z y m ic  d e 
c o m p o s it io n  of s ta r c h .  R . W b i d e n h a g e n  and  
A. W olf  (Z. Ver. deu t. Zucker-Ind., 1930, 80, 866— 
876, 935— 948; cf. A., 1930, 1168).— II . The au thors 
failed to  confirm th e  s ta tem en ts of Pringsheim  and  
others (B., 1923, 858; 1924, 28, 843; A., 1926, 864) 
th a t  yeast and peptic products of certa in  proteins 
contain  an  am ylase com plem ent w hich enables m alt- 
am ylase to  saccharify th e  so-called, stab le  dex trin  
w ith  ease and  th u s to  effect a  com plete conversion 
of starch  in to  m altose. S table dex trin  prepared 
from  starch  b y  conversion w ith  m alt-am ylase and 
subsequent ferm entation  was alm ost non-reducing, 
h ad  [a]D + 167°, and  appeared to  be substan tia lly  
a  single substance. A p roduct obtained sim ilarly 
by  m eans of pancreatic  am ylase had  16%  of the  
reducing pow er of m altose an d  [a]„ 4-161°. M alt- 
am ylase a ttack ed  th e  stable dex trin  so slowly th a t  
abo u t 224 tim es as m uch enzym e was required  as 
for a  starch  saccharification a t  the  sam e ra te . N either 
th e  ra te  of saccharification of th e  stab le  dex trin  nor 
th e  lim it of saccharification of starch , b y  m alt- 
am ylase, was affected by  add ition  of y east ex trac t or 
peptic  products from  yeast-, egg-, or serum -album in 
or gelatin, p repared  as described by  Pringsheim . 
The stable dex trin  is no t a ltered  b y  heating  w ith 
glycerol in  accordance w ith  Pringsheim ’s m ethod of 
preparing  trihexosan. The la tte r  substance appears 
to  be only a  som ew hat modified form  of starch  ; i t  
undergoes saccharification by  am ylase alm ost as 
read ily  as starch , to  th e  ex ten t of 40% , b u t w hen 
ab o u t 60%  of sugar has been form ed th e  residual 
m a tte r  is m ore re sis tan t to  saccharification th a n  the  
stab le  dex trin .

I I I .  I n  th e  conversion of starch  and  trihexosan by 
m alt-am ylase or pancreatic  am ylase, th e  m u ta ro ta tio n  
observed on addition  of alkali a t  various stages con
firmed K u h n ’s sta tem en t th a t  m altose is liberated in  
th e  a-form  b y  pancreatic  am ylase and  in  th e  [3-form 
by  m alt-am ylase (A., 1925, i, 636). In  starch  con
versions by  either enzym e the  am ounts of m altose 
found iodom etrically, up  to  40% , agreed fairly  well 
w ith  those calculated  from  th e  change in  ro ta tion , 
corrected for m u taro ta tio n , b u t when 60—70%  of 
sugar h ad  been form ed discrepancies were encountered 
indicating  a  fall in  [a]„ of the  unsaccharified residue 
to  160— 170° or lower. Still m ore pronounced was 
th e  calculated  fall in  [a]D of th e  residue from  tr i 
hexosan a fte r 40—50%  of m altose h ad  been formed.

J .  H . L a n e .
H y d ro ly s is  of s u c ro s e  b y  a q u e o u s  e x t r a c t s  of 

m u s h r o o m s . R . W e i d e n h a g e n  (Z. Ver. deu t. 
Zucker-Ind., 1930, 80, 569—571).— The s ta tem en t of 
Ivanov  and  others (A., .1930, 1067) th a t  mushroom s 
contain m altase b u t no invertase conflicts w ith the 
a u th o r’s view of th e  n a tu re  of these enzymes (A., 1928, 
1157, 1281 ; 1929, 352, 722) and  is n o t borne ou t by 
experim ents now described, which showed rap id  
hydrolysis of sucrose and  raffinose, b u t scarcely any  
action  on m altose, melezitose, or melibiose. The 
inverting  enzym e presen t was accordingly [i-h- 
fructosidase. J .  H . L a n e .

F is s io n  of s u c ro s e  b y  a -g lu c o s id a se  f ro m  y e a s t.
R . W e id e n h a g e n  (Z. Ver. deu t. Zucker-Ind., 1930,
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80, 374— 383).—Sucrose is hydrolysed alm ost tw ice 
as rap id ly  as m altose by  a-glucosidase (m altase). In  
b o th  cases th e  unim olecular character of th e  reaction  
is m asked by  th e  retard ing  influence of a-dextrose. 
The enzym e was obtained from  n eu tra l y eas t a u to 
lysate  by  adsorption on (3-aluminium hydroxide, 
followed by elution w ith  diam m onium  hydrogen 
phosphate  solution after a  p relim inary  elu tion  w ith  
potassium  dihydrogen phosphate solution to  rem ove 
a  small am ount of adsorbed (3-/t-fructosidase. The 
la tte r  enzyme also hydrolyses sucrose, b u t is m ost 
active a t  p n 3-5— 5, w hilst th e  optim um  reaction  for 
a-glucosidase is p n 6—7 and  th e  lim its of its  ac tiv ity  
are ab o u t p n 5—8 . The hydrolysis of sucrose b y  yeast 
is thus due, no t to  a  single enzyme, invertase, b u t to  
one or both  of the  enzymes m entioned above. If  
a-glucosidase alone is p resen t there  is no inversion 
a t  p n 4, w hilst if bo th  are p resen t th e  ac tiv ity  a t  p a 7 
is m ore th a n  40%  of th a t  a t  p n 4-5, since a t  p a 7 
(3-A-fructosidase has 40%  of its  m axim um  activ ity . 
(Cf. A., 1929, 352.) J .  H . L a n e .

S p e c if ic ity  of th e  a -g lu c o s id a se s . H . K a r str o m  
(Biochem. Z., 1931, 231, 399— 403).— The a-glucos
idase of B .co li w hich hydrolyses m altase  is unable to  
hydrolyse either sucrose or melezitose an d  hence th e  
views of W eidenhagen (A., 1928, 1157 ; 1930, 499) 
canno t be accepted. W . M cCa r t n e y .

C o -en zy m e  of la c t ic  a c id  p r o d u c t io n  in  m u s c le .
K . L o h m a n n  (N aturw iss., 1931,19, ISO).— The system  
adenylpyrophosphatc -f- m agnesium  appears to  be 
the  co-enzyme in  th e  process of lactic  acid, form ation 
in muscle. B. L e v i n .

A n a ly s is  of b io lu m in e s c e n c e s  of s h o r t  d u r a 
tio n , r e c o rd e d  w i th  p h o to -e le c tr ic  c e ll a n d  s t r in g  
g a lv a n o m e te r . E . N . H a r v e y  and  P . A. S n e l l  
(J. Gen. Physio l., 1931, 14, 529—545).— The ra te s  of 
decay of th e  lum inescence produced by  m ixing 
solutions contain ing luciferin and  luciferase (from 
Cypridina, hilgendorgii; cf. A ., 1928, 814, 1051) in  
presence of an  excess of oxygen have been followed 
by m eans of a photo-electric cell, th e  readings being 
m ade a fte r am plification on a  strin g  galvanom eter. 
F o r rap id  flashes of lum inescence th e  decay is 
logarithm ic if th e  ra tio  of luciferin  to  luciferase is 
sm a ll; logarithm ic plus an  in itia l flash if th is ra tio  
is g reater th a n  5, b u t th e  logarithm ic law  does no t 
hold exactly  when the  ra tio  is very large. The 
velocity  coefficient of rap id  flashes of lum inescence 
is approx im ate ly  proportional to  enzym e concen tra
tion , is independent of luciferin concentration , and  
varies approxim ately  inversely as th e  square roo t of 
th e  to ta l luciferin (luciferin p lus oxyluciferin) con
cen tra tion . F o r large to ta l luciferin concentrations, 
th e  velocity  coefficient is alm ost independent of the  
to ta l  luciferin. W . O .  K e e m a c k .

P h o s p h a ta s e s .  I . K id n e y -p h o s p h a ta s e  of 
v a r io u s  a n im a ls .  I I .  L iv e r -p h o s p h a ta s e  of 
th e s e  a n im a ls .  I I I .  P h o s p h a ta s e  c o n te n t of 
k id n e y s  a n d  l iv e r  in  e x p e r im e n ta l  n e p h r i t is .
IV . O p t im a l  a n d  d e c o m p o s it io n  te m p e r a tu r e s  
of k id n e y -p h o s p h a ta s e . V. G ly c e ro p h o s p h a ta s e  
of le u c o c y te s . V I. P h o s p h a ta s e s  in  b i le  a n d  in  
p a n c re a t ic  ju ic e . M. U m e n o  (Biochem. Z.. 1931,

231 , 317— 323, 324— 327, 328—333, 334— 338, 339—  
345, 346—351).—I. T he phosphatase  conten ts of th e  
kidneys of th e  following anim als decrease in  th e  o rd e r : 
hen, cat, dog, ox, toad , rab b it, guinea-pig. T he 
cortex  of th e  kidneys contains m ore phosphatase  
th a n  does th e  m edulla and  th e  m edulla contains m ore 
th a n  do th e  papillae.

I I .  Phosphatase  from  th e  liver is, in  general, 
abou t half as active as th a t  from  th e  kidneys of th e  
sam e anim al an d  varies in  its  ac tiv ity  according to- 
t-he species of an im al from  w hich i t  is obtained. T he 
ac tiv ity  of th e  liver-phosphatases decreases in  th e  
o rd e r : hen, rab b it, dog, guinea-pig, toad .

I I I .  In  experim ental nephritis in  rab b its  th e  
phosphatase con ten t of th e  liver is sligh tly  reduced, 
w hilst th a t  of th e  lddneys is reduced to  one half t o  
tw o th ird s  of th e  norm al am ount.

IV . P hosphatase from  th e  kidneys of ca ttle  and  
dogs exhibits g rea test a c tiv ity  a t  42*5°. Below th is  
tem p era tu re  th e  ac tiv ity  decreases slowly an d  above 
i t  decreases rap id ly , being com pletely destroyed a t  
60— 65°.

V. Leucocytes from  leucremic (bu t n o t from  
norm al) hum an  blood and  also those from  ra b b it’s 
blood con tain  large am ounts of phosphatase , b u t th e  
enzym e is no t p resen t e ither in  hum an or in  ra b b it 
ery th rocy tes.

V I. Bile contains considerable am ounts of a  
glycerophosphatase. T he enzym e is also presen t in 
pancreatic  juice (which contains abou t half as much 
as does bile) and  in  considerable am ounts in  the 
mucous m em brane of th e  stom ach, duodenum , and 
sm all in testine  as well as in  th e  salivary  glands. 
L iver, spleen, an d  pancreatic  glands also co n ta in  
glycerophosphatase. The am ount of enzym e in 
th e  different organs is independent of th a t  in  th e ir  
secretions. W . M cCa r t n e y .

R e v e rs io n  of p r o te in  h y d ro ly s is .  A. S a r l h y  
(Arch. Keerl. Physiol., 1931, 16 , 136— 144).—T h e 
conclusion of W asteneys and  Borsook (cf. A., 1929, 
1197) th a t  p ro te in  synthesis takes place w hen a  
p ro te in  hydro lysate  is incubated  and  shaken w ith  
benzene, benzaldehyde, toluene, xylene, or benzoie 
acid is criticised. I n  th e  case of benzaldehyde 
Scliiff’s bases are probab ly  form ed. In  th e  case of 
benzene, toluene, an d  xylene only adsorp tion  on th e  
em ulsion takes place and  no decrease in  th e  num ber 
of carboxyl groups can be detec ted  by  th e  t i tra tio n  
m ethod  of W ills ta tte r and  W aldschm idt-Leitz (A., 
1922, ii, 169). W . O. K e r m a c k .

A c tio n  of p a n c r e a t in  o n  c o lla g e n  in  th e  a b s e n c e  
of n e u t r a l  s a l t s  a n d  b u f fe rs . I , I I .  A. K u n t z e l  
an d  O. D ie t sc h e  (Biochem. Z., 1931, 231 , 4-23— 434, 
435— 440).—I. Collagen is decom posed by  p ancrea tin  
in  th e  absence of n eu tra l sa lts  and  buffers to  a n  
ex ten t increasing very  g rea tly  as th e  degree of sub 
division of th e  m ateria l is increased and, to  a  sm aller 
ex ten t, as its  w ater con ten t increases. In  th e  early  
stages of th e  process th e  decom position proceeds 
m ore rap id ly  th a n  in  th e  la te r  stages and  its  e x te n t 
likewise increases, a lthough no t proportionally , w ith  
rise  of tem pera tu re , a t  least betw een 35° and  60°. 
W ith in  certa in  lim its th e  ex ten t of decom position is 
d irectly  proportional to  th e  am ount of p ancreatin  used.
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I I .  P rovided  th a t  i t  is renew ed every 12 lirs. 
p ancrea tin  solution a t  40° a fte r 11 days decomposes 
collagen to  th e  ex ten t of 73%  of its  w eight, an d  i t  is 
probable  th a t  th e  collagen could be com pletely de
com posed an d  b rough t in to  solu tion  if th e  tre a tm e n t 
were sufficiently prolonged. T he ra te  of decom 
position  increases during ab o u t th e  first 4 days an d  
th e n  gradually  decreases. A t above 55° th e  de
com position proceeds very  rap id ly  in  a  different 
m anner an d  p robab ly  leads even tually  to  com plete 
decom position an d  dissolution. W . M cCa r t n e y .

R e la tio n  b e tw e e n  th e  s w e llin g  a n d  th e  p r o 
te o ly s is  of c o lla g e n . F . N a t j e n  (Biochem. Z., 
1931, 2 3 1 ,  441— 445; cf. preceding ab strac t) .—The 
proteolysis of collagen b y  p an crea tin  is g rea tly  
s tim u la ted  b y  sa lts of benzoic, salicylic, and  p-hydr- 
oxybenzoic acids, th e  ex ten t of th e  stim u la tion  
being proportional to  th e  degree of swelling produced. 
These sa lts  are m uch m ore effective th a n  are  th e  
n eu tra l salts used b y  S tiasny  an d  A ckerm ann (A., 
1923, ii, 301). T h a t th e  phenom enon is a  general 
one an d  th a t  th e  ex ten t of proteolysis depends on 
th a t  of swelling is p roved  b y  th e  fa c t th a t  collagen 
sw ollen in  d ilu te  hydrochloric acid is subsequently  
decom posed b y  p an crea tin  to  an  ex ten t proportional 
to  th e  am ount of .swelling caused.

W . M oCa r t k e y .
P ro te o ly t ic  e n z y m e s . V II. P e p t id a s e s  of 

g r e e n  m a l t .  M. S a t o  ,(Compt. rend. T rav . L ab. 
Carlsberg, 1 9 3 1 ,1 9 ,  N o, 1 ,1 — 26; cf. A., 1930, 93).—  
T he affinity of th e  pep tidase com plex of m a lt for 
alanyl- an d  leucyl-glycine h as  been determ ined  (cf.
A ., 1930, 642). The m alt ex trac ts  used were p repared  
from  fresh  an d  dried  m a lt b y  ex trac tio n  w ith  (a) 
glycerol, (b) w ater, an d  th e  dialysed solution therefrom . 
T he ex trac ts  varied  in  th e ir  action  on th e  peptides. 
A t p a 7-9, th e  velocity  of hydrolysis of alanylglycine 
is p ractica lly  in d ependen t of th e  su b s tra te  concen
tra tio n , w hilst th a t  of leucylglycine increases rap id ly  
w ith  increasing su b s tra te  concentration . A t p & 8-5, 
th e  velocity  of hydrolysis .of leucylglycine first in 
creases w ith  increasing su b stra te  concen tration  
up  to  0-1—0-2iJi, an d  th e rea fte r decreases. I t  was 
found , how ever, th a t  .the add ition  of leucylglycine 
strong ly  inh ib its th e  hydrolysis of alanylglycine. 
F resh  glycerol ex trac ts  of m a lt have  a  pow eiful 
action  on  leucylglycylglycyl-, leucylglycyl-, leucyl-, 
an d  alanyl-glycine, b u t a tta c k  alanylglyoylglycine 
very  little . T he experim ents support th e  con
clusion th a t  th ere  are  tw o or m ore d istin c t peptidases 
in  m alt. B . L ev ih .

P r o te in  c r y s ta ls  p o s s e s s in g  t r y p t ic  a c tiv ity . 
J .  H . N o r th r o p  and  M. K tjnitz (Science, 1931, 73, 
262—263).— A crystalline p ro te in  w hich can  digest 
caseinogen an d  gela tin  in  n eu tra l solution has been 
prepared  from  com m ercial p repara tions of trypsin .

L . S. T h e o b a l d .
B e e r  y e a s t .  C o n d itio n s  of i t s  a c t io n  on  

cy stin e . R . F a b r e  an d  H . S q i o n y e t  (Compt. rend., 
1931, 192 , 852— S54).— Colloidal silica, kaolin, and  
fuller’s  e a rth  cause no d im inution  of th e  th io l com 
pounds or th e  reduction  of cystine in  an  aqueous 
ex trac t of d ried  yeast. Ferric  ions in h ib it th e  re 

duction  and  “ n o rit ” charcoal rem oves th e  thiol 
derivatives and  th e  reducing pow er of th e  solution.

C. C. N . V a s s .
E ffe c t of n ic k e l  a n d  c o b a lt  o n  th e  d e v e lo p m e n t 

o i  A s p e r g i l l u s  n ig e r .  M. M o k r a g n a t z  (Bull. Soe. 
Chim. biol., 1931, 1 3 ,  61—71).—The presence of 
sm all quan tities of nickel in  th e  cu ltu re  m edium  
accelerates th e  g row th  of cu ltures of A . niger, th e  
m axim um  effect being observed w ith  concentrations 
of 1 in  15,000. C obalt exercises a  toxic ac tion  a t 
concentrations of 1 in  250,000 or grea ter. N ickel is 
ta k e n  u p  from  th e  m edium  b y  th e  m ould, th e  ra tio  
of th e  am oun t tak en  u p  to  th e  concen tration  in  th e  
m edium  decreasing as th e  la tte r  increases.

W . O. K e r m a c k .
B io c h e m ic a l  a c t io n  of b o ro n . I .  In f lu e n c e  of 

b o r ic  a c id  o n  c u l tu r e s  of M y c o d e rm e s  a n d  i t s  
p ro b a b le  ro le  in  th e  fo rm a t io n  of th e  b lo o m  of th e  
g ra p e . I .  V o icu  and  M. N i c u l e s o u  (Bull. Soe. 
Chim. biol., 1931, 1 3 ,  150— 171).—Boric acid u p  to  
50 m g. p er 100 o.c. fo r Mycodermes of wine, an d  up  
to  25 mg. p er 100 c.c. for Mycodermes of m edlar 
juice, prom otes grow th on F ern b ach ’s m edium  con
ta in ing  10— 12%  of dextrose. The to x ic ity  of th e  
free boric acid i s  increased a n d  g row th  inh ib ited  w ith  
sm aller concentrations of dex trose (l-.5%). C ultiv
a tio n  of th e  organism  aw ay from  its  n a tu ra l m edium  
dim inishes th e  grow th p rom otion  an d  th e  toxic 
ac tion  of boric acid. C. C. N .  V a s s .

R e v e rs ib i l i ty  of c o u p le d  r e a c t io n s  in  b io lo g ic a l  
s y s te m s  a n d  th e  s e c o n d  la w  of th e r m o d y n a m ic s .
D . B u r k  (J. Physical Chem., 1931, 3 5 ,  432—455).—  
The e x te n t to  w hich th e  applicab ility  of th e  second 
law  of therm odynam ics to  life processes has received 
experim ental support is ind icated . The law  is 
applicable to  au to troph ic  reduction  of carbon dioxide 
by hydrogen  in  th e  case of Bacillus pycnolicus (Ruh- 
land , Ja h rb . W iss. B o t,, 1924, 6 3 ,  321), an d  th e  re 
versib ility  of th is  au to tro p h ic  reduction  is p rac tica lly  
com plete w hen account is tak en  of th e  extraneons 
energy consum ed in  th e  m etabolic processes of th e  
organism- O ther biological coupled reactions are 
described an d  sum m arised. L . S. T h e o b a ld .

P r im i t iv e  f o r m  of A n t h o m y c e s  R e u h a u f i i  a n d  
o th e r  in c lu s io n s  in t ro d u c e d  in to  a m b e r  b y  
in s e c ts .  J .  Gr u s s  (Woch. B rau ., 1931, 48 , 63—  
68).— A num ber of m icro-organism s associated w ith  
insect rem ains in  am ber are  described and  illustra ted . 
T he presence of microscopic crysta ls of py rites is 
no ted . F . E . D a y .

M a r in e  d e n i t r i fy in g  o r g a n is m . B. L l o y d  (J. 
B ac t., 1931, 2 1 , 89—96).—A n organism  (B. costalus) 
is capable of reducing n itra te s  under aerobic and  
anaerobic conditions. N o am m onia is produced, 
reduction  preceding b y  w ay  of n itr ite  to  free nitrogen.

A. G. P o l l a r d .
C e llu lo s e - fe rm e n tin g  o r g a n is m  (Cl- ce llu -  

l o s o lv e n s ,  N . S p .) .  P . B . C o to e s  an d  L . F . 
R e t t g e r  (J. B ac t., 1931, 2 1 ,  167— 182).— The 
organism  was iso lated  from  horse faeces. Of 
num erous carbohydrates exam ined only cellulose, 
d ex trin , arabinose, and  xylose were decom posed by  
th e  organism . T he products of decom position of
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ce llu lo se  w ere carb on  d io x id e , h yd rogen , an d  organ ic  
acid s . A. G. P o l l a r d .

E ffe c t of t e m p e r a tu r e  on  th e  p ro d u c t io n  o f  
h y d ro g e n  s u lp h id e  b y  S a lm o n e lla  p u llo ru m .  
R . P . T it t s l e r  (J. B act., 1931, 21, 111— 117).—  
H ydrogen sulphide production  by  S. pullorum  ceases 
a t  tem pera tu res above 37°, th e  optim um  being 30°. 
S trains producing little  or no hydrogen sulphide also 
produced little  or no gas from  carbohydrates.

A. G. P o l l a r d .
B . co ll in  w a te r .  F . D i e n e r t  and  P . E t r il l a r d  

(Ann. In s t. P asteur, 1931, 4 6 , 277— 290).—A d is
cussion of the  various m ethods of detecting  B . coli in  
w ater. C. C. N . V a s s .

M e th y lg ly o x a ly la c e tic  a c id . I t s  d is m u ta t io n  
b y  B . co li. S. V e ib e l  (Biochem. Z., 1931, 232 , 
435— 441; cf. N euberg an d  Collatz, A., 1930, 1474).— 
M ethylglyoxalylacetic acid can  be a lm ost q u a n tit
ative ly  converted  in to  a lm ost pure d-a-hydroxy- 
glu taric  acid by  th e  action  of B. coli. The form er 
acid yields a  bis-p-nitropJienylhydrazone, m. p . 270— 
271°, and  a  bis-2 : 4-dinitrophenylhydrazone w hich 
form s a  double compound, m. p . 252—-253° (decomp.), 
w ith  an  equim oleeular am ount of pyrid ine and  also 
a stab le  double compound, m . p . 245—246° (deeomp.), 
w ith  nitrobenzene. W . M cCa r t n e y .

A ce tic  f e rm e n ta t io n . I. S ig n if ic a n c e  of c y to 
c h ro m e  in  th e  p h y s io lo g y  of c e ll r e s p i r a t io n .  H .
T a m iy a  an d  K . T a n a k a  (A cta P hytochim ., 1930, 5 ,  
167— 2 11 ).—The fo rm ation  of acetic acid by  th e  
ferm entation  of alcohol an d  acetaldehyde b y  B. 
Pasteurianum  is followed. In  agreem ent w ith  th e  
observations of W ieland an d  B ertho  (A., 1929, 219 , 
1492) benzoquinone is found to  be as good a  hydrogen 
acceptor as oxygen; fu rther, th e  ra te  of reaction  is 
independent of th e  oxygen concentration  w ith in  w ide 
lim its. The action  of oxygen is s trong ly  inh ib ited  by  
carbon monoxide. The ra tio  of th e  affinities of 
oxygen and  carbon m onoxide to  th e  enzym e is ab o u t
0-2— 0 -6 /1 . W ith  fresh bacteria l cultures th e  in 
hibiting effect of carbon m onoxide is g rea tly  lessened 
by light. The ferm enta tion  w ith  benzoquinone is 
unaffected by  carbon m onoxide. T he indophenol 
reaction of th e  acetic bacteria  is inh ib ited  b y  carbon 
m onoxide and  m ore in  th e  dark  th a n  in  light. Toluene 
inh ib its th e  acetic ferm enta tion  w ith  oxygen, b u t no t 
w ith  benzoquinone or m ethv lene-b lue; i t  also inh ib its 
th e  indophenol reaction  of acetic bacteria  or yeast 
b u t n o t th a t  of cytochrom e-free ex tra c t of Lactarius 
oxidase. S h ibata  and  T am iya (A., 1930, 949) have 
show n th a t  in  presence of less th a n  0-0 1J f  concen
tra tio n  of benzoquinone th e  cytochrom e of yeast 
rem ains strong ly  oxygenated. This is a ttr ib u te d  to  
th e  g rea te r diffusibility of th e  quinone, enabling i t  to  
com bine w ith  th e  ac tiv a ted  hydrogen of th e  donato r 
to  th e  exclusion of th e  cytoclirom e-fixed oxygen. 
Toluene irreversib ly  denatu res cy t ochrome, an d  carbon 
monoxide preven ts its  com bination w ith  oxygen; 
these  tw o facts are sufficient to  explain  th e  results 
obtained. T he experim ents su p p o rt th e  th eo ry  of 
S h iba ta  and  T am iya th a t  cytochrom e acts as a 
“ pressure regu la to r ” for th e  oxygen and  is identical 
w ith  W arbu rg ’s resp ira tion  enzym e. F . E . D ay .

P h y s io lo g ic a l b e h a v io u r  of th e  p ro p io n ic  a c id  
g ro u p  of b a c te r ia .  S. E . K e n d a l l  an d  C. H . 
W e r k m a n  (Proc. Iow a Acad. Sci., 1929, 36, 111).—  
Cultures of Propionibacterium  are ca ta lase-positive ; 
carbohydrates, glucosides, an d  alcohols are a ttack ed  
w ith  p roduction  of propionic and  acetic acids and 
carbon dioxide. Ch e m ic a l  A b s t r a c t s .

P ro d u c t io n  of p ro p io n ic  a c id  f r o m  p e n to s e s  b y  
P ro p io n ib a c te r iu m  p e n to sa c e u m . C. H . W e r k 
m a n , R . M. H ix o n , E . I . F u l m e r , an d  C. H . R a y 
b u r n  (Proc. Iow a Acad. Sci., 1929, 36, 1 1 1 — 112).—  
In  a m edium  of p n 7-1 contain ing potassium  mono- 
hydrogen phosphate  1 g ., d ried  y east 10 g., calcium  
carbonate  5 g., pentose 15 g., and  w ater 750 c.o., 
xylose or arabinose affords propionic an d  acetic acids. 
A sm all q u a n tity  of a  substance, p robab ly  succinic 
acid an d  probab ly  derived from  pro tein , is also form ed. 
Glycerol affords only propionic acid in  significant 
qu an tity . Ch e m ic a l  A b s t r a c t s .

C o n c e n tra tio n  of a n tip n e u m o c o c c ic  a n d  a n t i 
m e n in g o c o c c ic  h o r s e  s e r a .  K . G o o d n e r  (J. 
Im m unol., 1930, 19, 473— 484).— D uring im m unis
a tio n  th e  am ount of a  euglobulin, of low solubility , in  
horse serum  is increased. The an tibody  of th e  
im m une serum  is associated w ith  th is  pro tein .

CHEancAL A b s t r a c t s .
A d v a n ta g e s  a n d  d is a d v a n ta g e s  of th e  b u ffe re d  

d i lu e n t  f o r  d ip h th e r ia  to x in . W . E . B u n n e y  
and  B. W h it e  (J. Im m unol., 1931, 20, 61—70).

CHEancAL A b st r a c t s .
N ew  d i lu e n t  fo r  d ip h th e r ia  to x in  in  th e  S h ick  

te s t .  W . E . B u n n e y  (J. Im m unol., 1931, 20, 71— 
84). CHEancAL A b s t r a c t s .

S ta b i l i ty  to w a r d s  h e a t  of d ip h th e r ia  to x in .
K . A n d o  and  H . N isin a iu R A  (J. Im m unol., 1930, 19, 
465— 471).—T herm al s tab ility  is g rea test in  presence 
of acid. Ch e m ic a l  A b s t r a c t s .

A c tio n  of fo rm a ld e h y d e  o n  d ip h th e r ia  to x in . 
W . E . B u n n e y  (J. Im m unol., 1931, 20, 47— 59).—  
Toxoid form ation  appears to  be due to  th e  action  of 
a com pound resulting  from  in te rac tion  betw een 
form aldehyde an d  th e  am ino-group of a n  am ino-acid. 
A m ethod  of p rep ara tio n  consists in  concentrating  
low -grade tox ins an d  d ilu ting  in  a  solu tion  of glu tam ic 
acid containing form aldehyde.

Ch e m ic a l  A b s t r a c t s .
T o x ic  p r o p e r t ie s  of tu b e rc u lo p ro te in s  a n d  

p o ly s a c c h a r id e s . F . R . S a b i n , F . R . M il l e r , C. A. 
D o a n , and  B. K . W is e m a n  (J. E xp . Med., 1931, 53, 
57— 80).—The tem p era tu re  reaction  in  tubercu lous 
or norm al guinea-pigs and  rab b its  is elicited by  th e  
tubercu lopro tein . B o th  proteins and  polysacchar
ides cause a change in  th e  w hite blood-cells.

Ch em ic a l  A b s t r a c t s .
S o rp t io n  of b a c te r io p h a g e  b y  l iv in g  a n d  d e a d  

s u s c e p tib le  b a c te r ia .  I . E q u i l ib r iu m  c o n d itio n s . 
A. P . K r u e g e r  (J. Gen. Physiol., 1931, 14, 493— 
516).—The d istribu tion  of bacteriophage betw een 
a  b ro th  m edium  and  cells of susceptible S. aureus 
suspended th roughou t th e  la tte r  m ay conform  to  
e ither of tw o types. W ith  live resting  bacteria , th e  
bacteriophage is d is trib u ted  in  th e  sam e m anner as 
is any  substance soluble in  b o th  phases of a  tw o-
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phase system , i.e., i t  follows th e  equation  Gb\Ca= K ,  
where Gj is th e  ex tracellu lar and  Ca th e  in tracellu lar 
concentration  of th e  bacteriophage. The equilibrium  
is perfectly  reversible. W ith  heat-killed bacteria  th e  
d istribu tion  follows th e  adsorp tion  law  a = k C lln, 
where a  is th e  am ount adsorbed p er u n it w eight of 
bacteria , C  th e  concen tration  in  th e  m edium  a t  
equilibrium , l /n = 0 -8 0 , and  K  is a  constan t. The 
reaction  in  th is  case is n o t reversible. E xperim ents 
on th e  kinetics of th e  rem oval of bacteriophage 
from  solu tion  by  living and  by  dead cells failed to  
reveal any  significant difference in  th e  velocities in  th e  
tw o cases. W . 0 .  K e r m a c k .

C ry p to to x ic  p r o p e r t ie s  of l ia lo g e n a te d  h y d r -  
o x y b en zo ic  a c id s . H . V in c e n t  and  L. V elltjz 
(Compt. rend., 1931, 192, 648— 651; cf. A., 1928,
674).— H alogenation of salicylic acid increases its 
neutralising effect against bacterial toxins, the  order 
being iod in e> b ro m in e> ch lo rin e . Sodium  3 : 5-di- 
iodosalicylate l i a s 'a  cryptotoxic power 100 tim es 
as g rea t as th a t  of th e  sodium  salicylate. I n  the  
p-hydroxybenzoic acid series only the  3 : 5-dibromo- 
isomeride shows a m arked increase in  cryptotoxic 
power. H alogenation  does no t increase th e  c ry p to 
toxic pow er of m -hydroxybenzoic acid.

C. C. N . V a s s .
G e rm ic id a l  e ffic iency  of s o d iu m  h y d ro x id e , 

s o d iu m  c a rb o n a te ,  a n d  t r i s o d iu m  p h o s p h a te .
F . W . T il l e y  and  J . M. S c h a f f e r  (J. Agric. Res., 
1931, 42 , 93— 106).—Sodium  hydroxide solutions 
were relatively  highly toxic to  a  num ber of pathogenic 
organisms even in  th e  presence of organic m atte r. 
Sodium carbonate  or phosphate  or slaked lim e alone 
showed no notable germ icidal properties, b u t each 
increased th e  efficiency of sodium hydroxide. The 
ac tiv ity  of such m ixed solutions was considerably 
increased by  heat. A dditions of sodium  carbonate 
and phosphate  increased th e  germ icidal action of 
soap solutions. Solutions containing 2%  of sodium 
hydroxide and  10%  of calcium  hydroxide failed to  
kill Mycobacterium tuberculosis a fter 2 hrs.

A. G. P o l l a r d .
C h e m is try  of d is in fe c tio n . W . D . B a n c r o f t  

and G. H . R ic h t e r  (J. Physical Chem., 1931, 35, 
511—530).—A ntisepsis is m ainly  a  s ta te  of narcosis 
which depends on th e  reversib le coagulation  of th e  
colloids of th e  cell. D isinfection resu lts from  irre 
versible coagulation  of these colloids. A dsorption of 
the drug precedes coagulation. L. S. T h e o b a l d .

In flu en ce  of a d re n a l in e  o n  th e  l ip in s  of b lo o d  
and  o rg a n s .  I . H . P a g e , L. P a s t e r n a k , and  [in 
part] M. L. B u r t  (Biochem. Z., 1931, 232, 295—309; 
cf. th is vol., 528).— Subcutaneous adm in istra tion  to  
rabbits produces decreases in  th e  phosphatide, 
cholesterol, fa t ty  acid, and  to ta l  fa t  con ten ts of th e ir  
blood-serum, in  th e  phosphatide, f a t ty  acid, an d  to ta l 
fat contents of th e ir  kidneys, an d  in  th e  phosphatide 
and cholesterol con ten ts of th e ir  hearts. In  th e  brains 
and hearts th e  degree of u n sa tu ra tio n  of th e  fa ts  is 
slightly decreased. An increase produced in  th e  
cholesterol co n ten t of th e  brains is accom panied by a 
decrease in  th e  phosphatide con ten t of these organs. 
The fa tty  acid, cholesterol, and  to ta l fa t  conten ts of 
the livers are  increased by adrenaline adm inistra tion .

In  rab b its  suffering from  lipaunia the  effects of 
adrenaline adm in istra tion  m ay  be m asked by  those 
due to  th e  disease. The action  of adrenaline on th e  
serum  is sim ilar to  b u t less pronounced th a n  th a t  of 
insulin, although th e  ways in  w hich the  tw o su b 
stances ac t are different. E xcep t as regards the  
increase in  cholesterol con ten t of th e  brains an d  th e  
slight decrease in  fa t ty  acid con ten t of th e  kidneys 
th ere  is no o ther sim ilarity  betw een th e  effects 
caused by  th e  tw o horm ones. W . M cCa r t n e y .

In f lu e n c e  of th e  o x y to c ic  a n d  p r e s s o r  h o rm o n e s  
of th e  p o s te r io r  p i tu i ta r y  lo b e  on  b a s a l  m e ta 
b o lis m . I . I . N it z e sc u  and  I .  G a v r il a  (Compt. 
rend. Soc. B iol., 1929, 102, 184— 186; Chem. Z entr., 
1931, i, 303).—The increase a fte r in jection  of pitressin ,
6-8— 14-5%, is g rea te r th a n  a fte r th a t  of p itu itr in ; 
oxytocin  has practica lly  no effect.

A. A. E l d r id g e .
E ffe c t of p i t r e s s in  a n d  p ito c in  o n  h u m a n  

b lo o d -s u g a r .  I .  Ga v r il a  and  G. M ih a i l e a n u  
(Compt. rend. Soc. Biol., 1930,104, 601— 602; Chem. 
Z entr., 1930, ii, 3798—3799).— Subcutaneous in jection 
of p itressin , b u t no t th a t  of p itocin , causes hyper - 
glycsemia. A. A. E l d r id g e .

E ffe c t of p i t r e s s in  a n d  p ito c in  o n  g ly ceem ia  
a n d  b lo o d - in o rg a n ic  p h o s p h o ru s .  I . I . N it z e sc u  
an d  G. B e n e t a t o  (Compt. rend . Soc. Biol., 1930 ,103 , 
1359— 1362; Chem. Z entr., 1930, ii, 3798).— S ub
cutaneous or in travenous in jection  of p itressin  in to  
rab b its  causes hyper-glycaim ia an d  -phosphatsem ia; 
in travenous in jection  of pitocin  causes hyperglycsemia, 
b u t has no effect on th e  blood-phosphorus.

A. A. E l d r id g e .
E ffe c t of p i to c in  a n d  p i t r e s s in  o n  th e  b lo o d -  

c a lc iu m  a n d  -p h o s p h o ru s .  C. I .  U r e c h ia , I. 
G r o z e , an d  R e t e z e a n u  (Compt. rend . Soc. Biol., 
1930, 103, 1363— 1364; Chem. Z entr., 1930, ii, 3798). 
—-Injection of p itocin  increased th e  blood-phosphorus 
in  half of th e  cases ex am in ed ; th e  blood-calcium  was 
unchanged. P itressin  depressed th e  blood-calcium , 
b u t d id  no t affect th e  blood-phosphorus.

A. A. E l d r id g e .
A c tio n  of v a g o to n in  o n  b lo o d -s u g a r .  T . 

B r i e u , G. F u c h s , D. Sa n t e n o is e , and  M. V id a c o - 
v it c h  (Compt. rend. Soc. Biol., 1930, 104, 768—770; 
Chem. Z entr., 1931, i, 103).—T he liypoglycsemic effect 
of vagotonin  is n o t due to  th e  presence of in su lin ; 
th e  curves differ. V agotonin  has no hypoglycsemic 
action  on dogs a fte r vagotom y or in jec tion  of a trop ine.

A. A. E l d r id g e .
V a g o to n in  a n d  liv e r-g ly c o g e n . D. S a n t e n o is e , 

H . V e r d ie r , and  M. V id a c o v it c h  (Compt. rend. Soc. 
Biol., 1930, 104, 770—772; Chem. Z entr., 1931, i, 
103— 104).—A close re la tion  exists betw een th e  func
tio n  of th e  vagus an d  th e  ab ility  of th e  liver to  store 
glycogen. ' A. A. E l d r id g e .

A c tio n  [on  b lo o d ]  of e x t r a c ts  of s a l iv a ry  g la n d s .
C. I .  U r e c h ia , Cio c a n e l l i, and  R e t e z e a n u  (Compt. 
rend. Soc. Biol., 1930, 104, 595—598; Chem. Z entr., 
1930, ii, 3800).—E x tra c ts  of th e  subm axillary  and  
p a ro tid  glands depressed th e  blood-sugar and  -chole
sterol, b u t d id  not m arkedly affect th e  -calcium or 
-phosphorus. A. A. E l d r id g e .
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S ta n d a r d is a t io n  of m a le  s e x u a l  h o rm o n e  on  
th e  b a s is  of i t s  a n ti- fe m in in  a c tio n . L . L e n Dle  
(Arch. exp. P a th . Pharm ., 1031, 1 5 9 , 463— 487).—  
The in jec tion  of testicu lar ex trac t in to  fem ale ra ts  

in h ib its  th e  norm al oestrus cycle. This action  depends 
o n  an  inh ib ition  of ovulation and  n o t on a  d irect 
an tagonism  of ovarian  an d  m ale sexual horm ones. 
I t s  application to  a  m ethod  of standard isa tio n  of 
te s ticu la r ex trac ts  is discussed. E x tra c ts  of posterior 
lobe of p itu ita ry  synergise th e  ovarian  horm one, th e  
com bined ac tion  n o t being inh ib ited  by  sim ultaneous 
in jection  of tes ticu la r ex trac t. F . 0 .  H o w it t .

D e te rm in a t io n  of p o te n c y  of m a le  s e x u a l  
h o rm o n e  b y  i t s  e ffec t o n  th e  s e m in a l  v e s ic le s  of 
r o d e n ts .  H . E . V oss and  S. L o e w e  (Arch. exp. 
P a th . P harm ., 1931, 159, 532— 544).—The sem inal 
vesicles of ca s tra ted  ra ts  and  mice following in jection  
of tes ticu la r ex trac ts  show m acroscopically a n  increase 
in  th e  len g th -b read th  index and  in  w eight, and  
m icroscopically a  fo rm ation  of secretory  cells a n d  
increased a c tiv ity  of th e  epithelial cells. E vidence 
of th e  la tte r  precedes th e  m acroscopic changes an d  
th e  histo-cytological m ethod  is p referred  fo r the  
ev a lua tion  of tes ticu la r ex trac t potency.

F . 0 .  H oavitt.
P u r if ic a t io n  of th e  m a le  h o rm o n e  b y  h ig h -  

v a c u u m  d is t i l la t io n . E . D in g e m a n s e , J .  F r e u d , 
S. K o b e r , E . L a q u e u r , and  A. P . W . M ux oh (Proc. 
K . A kad. W etensch. A m sterdam , 1930, 3 3 , 1206— 
1209).—-At 0-001 m m . and  80° th e  m ale horm one does 
n o t d istil, b u t a t  90° i t  is found in  th e  distillate . 
T his is suggested as a  possible m ethod  for separating  
th e  m ale and  fem ale horm ones. O. J .  W a l k e r .

M o l. w t .  of in s u l in .  T. S v e d b e r q  (N ature, 
1931, 1 2 7 ,  438— 439).— Sedim entation  of insulin  in  

■centrifugal fields of 105<7 a t  20° b e t w e e n 3-5 an d  12-3 
shows i t  to  be stab le  betw een p a 3-5 and  7-0. T he 
■sedimentation co n stan t is 3-47 X10-13. D issociation 
in to  low -m olecular p roducts occurs w hen th e  s tab ility  
range is exceeded, b u t th is  dissociation is  reversible 
if th e  m ateria l is no t too  acid or too  alkaline. The 
sed im entation  equilibrium  a t  p a 6-7— 6-8 gives a  m ol. 
w t. of 35,100. Crystalline insulin  is homogeneous 
w ith  regard  to  m ob w t. an d  appears to  be a  well- 
defined p ro tein  of th e  egg-album in class.

L . S. T h e o b a l d .
In s u l in  a n d  liv e r-g ly c o g e n . D . S a n t e n o is e ,

H . V e r d ie r , and  M. V id a c o v it c h  (Compt. rend . Soc. 
B iol., 1930, 104, 773—774; Chem. Z entr., 1931, i, 
104).— Insu lin  has only a- m obilising action , and  
vagotonin  a  fixing action, on liver-glycogen. E arlier 
con trad ic to ry  results are  due to  th e  use of insulin  
contain ing  vagotonin. A. A. E l d r id g e .

R e s is ta n c e  of in s u l in  to  th e  a c t io n  of v a r io u s  
b a c te r ia .  A. A. S c h m id t  and  K . T u l j t s c h in s k a j a  
(Biochem. Z., 1931, 2 3 1 , 352— 364).—T he ac tiv ity  of 
insulin  is n o t destroyed b y  th e  ac tion  of B . coli com
munis, Staphylococcus aureus, Streptococcus hcerno- 
lyticus,, or of som e of th e  anaerobic bacteria  of th e  
faeces of th e  dog. Such faeces, how ever, contain  
p u tre fac tiv e  bacteria  w hich destroy  insulin. I t  seems 
th a t  only those bac te ria  w hich con ta in  proteolytic  
enzym es can destroy  insulin  an d  hence th a t  th e  l a t te r  
is a protein-like substance. W . M cCa r t n e y .

E ffe c t of e x te r n a l  s e c re t io n  of th e  p a n c re a s  on  
in s u l in  s e c re tio n . E . Z h n z  and  J .  L a  B a k r e  
(Compt. rend . Soc. Biol., 1930 ,1 0 4 , 790—792; Chem. 
Z en tr., 1931, i, 104).— Increase, by  m eans of h y d ro 
chloric acid, in  th e  ex te rn a l pancreatic  secretion of 
th e  dog is accom panied b y  an  increased p roduction  
of insulin. A . A. E l d r id g e .

I n i t ia l  in s u l in  h y p e rg ly c se m ia . D . I o n e s c o ,
I .  Cosmttlesco, and  M. T om esco  (Compt. rend. Soc. 
Biol., 1929, 1 0 2 , 167— 169, 170— 172; Chem. Z entr., 
1931, i, 304).—T ransito ry  hyperglyctem ia a fte r  in jec
tio n  of insulin  in to  th e  rab b it, dog, or m an is observed 
a fte r 1 ruin, an d  is m axim al a t  5— 13 m in. E x p eri
m ents on th e  in jection  in to  dogs of insu lin  together 
w ith  adrenaline, ergotaraine, pilocarpine, an d  atrop ine 
are described. A. A. E l d r id g e .

E x is te n c e  of a  p a n c re a t ic  h o rm o n e  w h ic h  r e 
d u c e s  th e  b lo o d -p re s s u re .  P . G l e y  and  N . 
K is t h in io s  (Wien. klin . W och., 1930, 4 3 , 1530— 
1536; Chem. Z en tr., 1931, i, 476).—The reduction  of 
blood-pressure show n b y  m any  insulin  p reparations 
is a ttr ib u te d  to  a  substance w hich is n o t iden tical 
w ith  histam ine. The increase in  blood-pressure 
caused by  adrenaline is coun terac ted  by  such a  
p rep ara tio n  (angioxyl). A. A. E l d r id g e .

E ffe c t of c o d - liv e r  o il o n  th e  c a lc iu m  m e ta b o l
i s m  of y o u n g  c h ic k s . A. D . H olm es an d  M. G. 
P ig o tt  (Ind . E ng. Chem., 1931, 2 3 , 190— 196).—To 
raise p o u ltry  by  artificial m ethods an d  a t  th e  same 
tim e to  o b ta in  m ore rap id  g row th  a  p roper balance of 
th e  Ca : P  ra tio  an d  of v itam ins m ust be m aintained. 
O ptim um  conditions p revail if th e  d ie t has a maximum 
Ca : P  ra tio  of 1 -5 :1 ; w hen th is  is increased rickets 
develop, and  a t  a  level of 5 : 1 dosage w ith  cod-liver 
oil causes no allev iation  of th e  sym ptom s.

T . M cL a c h l a n .
F lu o re s c e n c e  of c o d - liv e r  o il. C. A. M o r e 

h o u se  (Proc. Iow a A cad. Sci., 1929, 3 6 , 297).—A 
brigh t b and  extending  from  546 to  436 m p was 
observed ; th e  sam e b and  w as given by  solutions of 
cod-liver oil or cholesterol in  alcohol.

Ch e m ic a l  A b s t r a c t s .
C o n d u c tiv ity  of c o d - liv e r  o il. L . W . B u t l e r  

(Proc. Iow a Acad. Sci., 1929, 3 6 , 299—300).—The 
co n d u c tiv ity  dim inishes as th e  tem p era tu re  falls from  
.50° to  —4°; th e  form  of th e  curves, b u t n o t th e  
value, is th e  sam e for oils of different origin or under 
d ifferent conditions. E xposure to  a ir causes a .sligh t 
fall, followed b y  a considerable rise, in  co n ductiv ity ; 
decom position of vitam in-A  b y  a ir a t  90° largely 
dim inishes th e  conductiv ity . The oil is n o t p h o to 
electric on irrad ia tio n  w ith  u ltra-v io le t light. The 
specific resistance of th e  oil varies from  10 10 to  10 13 
ohm s p er cm. Ch e m ic a l  A b s t r a c t s .

^Q u an tita tiv e  r e la t io n s h ip  b e tw e e n  v ita m in -A  
in  m a iz e  a n d  th e  n u m b e r  of g e n e s  f o r  y e llo w  
p ig m e n ta t io n . P . C. M a n g e l s d o r f  an d  G. S. 
F r a p s  (Science, 1931, 7 3 , 241—242).—-A w hite- 
seeded v a rie ty  of m aize form s vitam in-A  in  its  seeds 
w hen th e  gene for yellow p igm enta tion  is in troduced. 
E ach  gene for yellow p ig m en ta tio n  induces th e  fo rm 
a tio n  of approx im ate ly  2-5 u n its  of vitam in-A  per g. 
of seed, and  is responsible, e ither d irectly  or ind irectly ,
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for th e  fo rm ation  of th e  v itam in  w ith  th e  in term edia te  
p roduction  of carotenoid  pigm ents. A  d irect chemical 
reaction  betw een th e  gene an d  some substance presen t 
in  th e  endosperm  of maize is indicated .

L . S. T h e o b a l d .
F a t- s o lu b le  v i ta m in  r e q u i r e m e n ts  of th e  

c h ick . I . V ita m in - /I  a n d  -D  c o n te n t  of f is h  
m e a l  a n d  m e a t  m e a l .  W . D . M cF a r l a n e , W . I t .  
Gr a h a m , jun ., and  F . R ic h a r d s o n  (Biochem. J . ,  1931, 
2 5 , 358—366).—A sam ple of w hite  fisli m eal w hen 
fed  a t  a  level of 15% in  a  d ie t com posed of m arm ite  
an d  w hite rice contained  sufficient v itam in-A  an d  -D 
to  prom ote norm al grow th of chicks u n til 8 weeks old. 
A  sam ple of m ea t m eal contained little  or no vitam in-A  
or -D. More th a n  1%  of cod-liver oil is required  to  
re a r  chicks in  th e  lab o ra to ry  to  8 weeks. Some fac to r 
o ther th a n  vitam in-7), calcium , or inorganic phos
phorus of th e  d ie t of th e  chick profoundly  affects th e  
concen tra tion  of inorganic phosphorus in  th e  blood- 
serum  of chicks during  th e  first 8 weeks of grow th.

S. S. Zllva .
C o m p a r is o n  b e tw e e n  i r r a d ia t io n  of d ie t  a n d  

s u p p le m e n ta l  i r r a d ia t io n  of a n im a ls  [ r a ts ]  in  
v ita m in -A  a n d  - i )  d e fic ien cy . F . E . C h id e s t e r , 
A. G. E a t o n , an d  N . K . S e e ic h e r  (Science, 1931, 
73, 190— 191).—The daily  add ition  of 0-01 m g. of 
irrad ia ted  ergosterol to  a  d ie t free from  vitam in-A  
and  low in  vitam in-7) s tim u la ted  th e  grow th of ra ts , 
which had  been depleted, for th ree  weeks, a fte r w hich 
d ea th  soon took  place. D aily  irrad ia tion  w ith  a 
carbon  arc lam p fu rth e r stim u la ted  g row th  for a  
sh o rt tim e  b u t n o t to  th e  ex ten t previously  observed 
w hen iron  iodide was included in  th e  d iet. R elatively  
sho rt exposures to  u ltra-v io le t rad ia tio n  com bined 
w ith  irrad ia ted  ergosterol feeding d id  n o t induce 
m arked hypervitam inosis. L . S. T h e o b a l d .

M o d e  6f a c tio n  of v i ta m in -D . H y p e rv i ta m in 
o s is - /) . In f lu e n c e  of th e  c a lc iu m  p h o s p h a te  in 
ta k e . L . J .  H a r r is  an d  J .  R . M. I n n e s  (Biochem. 
J ., 1931, 2 5 , 367— 390).— A n increase in  th e  calcium  
phosphate  allowance to  ra ts  causes an  increased 
severity  of hypervitam inosis. B y reducing th e  ca l
cium phosphate  sufficiently, a  level of v itam in-D  
excess w hich is otherw ise toxic becomes innocuous. 
Doses w hich are ju s t on th e  border-line of to x ic ity  
for a  syn thetic , salt-rich  d iet m ay  be p a r tly  harm less 
for b read  an d  m ilk  diets. W hen, however, sligh tly  
larger excesses of v itam in-D  are given th e  difference 
becomes less noticeable an d  w ith  s till larger excesses 
the difference vanishes. The add ition  of calcium  an d  
phosphate sa lts to  b read  an d  m ilk  diets renders them  
indistinguishable from  sy n the tic  d iets in  th e  produc
tion of hypervitam inosis w ith  excess of v itam in-D . 
A given overdose of irrad ia ted  ergosterol, ju s t  sufficient 
to cause rap id  loss of w eight w ith  d iets rich  in  calcium  
and deficient in  phosphate , becomes less toxic w hen 
calcium is balanced by  phosphorus and  relatively  
harmless w hen th e  calcium  is om itted  and  th e  phos
phorus rem ains high. Sim ilar results are  ob tained 
■when th e  dose is increased or w hen heavier ra ts  are  
employed. A t least eight tim es as m uch irrad ia ted  
ergosterol is needed to  cause loss of w eight on a d ie t 
high in phosphorus an d  calcium -free as w ith  a  d ie t 
with a norm al calcium  con ten t. T he n a tu re  of the

hypervitam inosis th u s  produced  differs, however, 
from  th e  usual condition an d  resem bles th e  condition  
produced  by  th e  ad m in istra tion  of a  calcium -free d ie t 
w ithou t an y  v itam in  excess, b u t w ith  a  m ore extensive 
loss of m ineral substance from  th e  spongiosa. On a 
d ie t deficient in  bo th  calcium  and  phosphorus sim ilar 
resu lts are  ob tained . T here is a  fo rm ation  of calcium  
deposits in  th e  soft tissues w hen th ere  is an  abundance 
of calcium  salts in  th e  d ie t. W ith  insufficient excess 
of v itam in-D  no calcium  deposits a re  form ed. W ith  a  
very  large excess th e  anim al usually  dies before th e  
deposits are form ed. Large doses of v itam in-D  w ith  
norm al d iets s tim u la te  osteogenesis and  a densely 
calcified overgrow th appears a t  th e  growing end of 
th e  bone, in  co n trast w ith  rickets, w hilst in  th e  
advanced  degrees of hypervitam inosis resorp tion  is 
extensive an d  th e  cortex  of th e  shaft and  o ther 
“ com pact ” bone becomes spongy. V itam in-D  excess 
also gives rise to  a  rem arkable  overgrow th of cem ent 
in  th e  growing anim al. I n  hypervitam inosis produced 
on d iets rich  in  calcium  w ith  m odera te  overdoses of 
v itam in-D  th ere  is an  increased n e t absorp tion  of 
calcium  and  phosphorus from  th e  g u t, w hilst -with 
calcium -deficient d ie ts  and  w ith  larger excesses of th e  
v itam in  th ere  is a  w ithdraw al of these  elem ents from  
th e  bone-shaft. S. S. Zil v a .

C a lc ify in g  a c tio n  of i r r a d ia te d  e r g o s te r o l  on  
g u in e a -p ig s  in fe c te d  w i th  tu b e rc u lo s is .  A.
P o l ic a r d ,P a h p e r t -R a v a h l t , and  P. B a r r a l  (Com pt. 
rend. Soc. Biol., 1930, 104, 633— 635; Chem. Z entr., 
1930, ii, 1094).—Infec ted  guinea-pigs were tre a te d  
w ith  “ v iganto l ” before and  a fte r infection. D aily  
doses of 13 m g. of ergosterol from  th e  18th d ay  a fte r 
infection produced  calcification in  all organs, norm al 
or diseased. Sm aller doses h ad  a  negligible effect.

L . S. T h e o b a l d .
P h a r m a c o lo g ic a l  c la s s if ic a t io n  of i r r a d ia te d  

e rg o s te ro l .  H . H a n d o v s k y  (Arch. exp. P a th . 
P harrn ., 1931, 1 5 9 , 383— 386).— The adm in istra tion  
of large doses of irrad ia ted  ergosterol to  anim als brings 
ab o u t changes in  m etabolism  sim ilar to  those p ro 
duced by  saponin an d  in  p a rticu la r increases th e  ra te  
a t  w hich oxidation  proceeds in  th e  cells of th e  liver 
as show n by  experim ents on tissue sections by  th e  
m ethod  of W arburg . W . 0 .  K e r m a c k .

D is t r ib u t io n  of v i ta m in -D  a n d  i t s  c o m p o n e n ts  
in  th e  p e a n u t .  F . W . S h e r w o o d  and  J . O. H a l v e r 
so n  (J. E lisha M itchell Sci. Soc., 1930, 46 , 14).— 
W hole raw  p eanu ts are fa irly  rich  in  v itam in-/?! b u t 
no t in  -B2 ; th e  red  skins are especially rich.

Ch e m ic a l  A b s t r a c t s .
D iffe re n tia t io n  of th e  s o -c a lle d  a n t ip e l la g r ic  

fa c to r , v i ta m in - / i0. B . S u r e , M. E . S m it h , and  
M. C. K ik  (Science, 1931, 73, 242— 243).— I t  is con
cluded th a t  v itam in-IL  is com posed of tw o d ie ta ry  
essentials, deficiency of th e  one producing in  th e  r a t  
sym ptom s like those of pellagra and  of th e  o ther, a  
decline in  grow th. I t  is suggested th a t  th e  form er 
be deno ted  by  th e  le tte r  F  and  th e  la tte r  by  G.

L. S. T h e o b a l d .
C o n te n t of th io l  c o m p o u n d s  in  s t r i a t e d  m u s c le , 

l iv e r , a n d  b lo o d  of n o r m a l  a n d  u n d e r fe d  r a t s ,  
a n d  of th o s e  d e p r iv e d  of v i ta m in - i i .  L . R a n d o i n  
an d  R . F a b r e  (Compt. rend ., 1931 ,1 9 2 , 815—818).—
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The s tr ia te d  m uscle of norm al ra ts  contains on the  
average, per 100 g. of fresh tissue, 0-020 g. of thiol 
com pounds, th e  liver 0-172 g., and th e  blood 0-025 g. 
W ith  ra ts  w hich have been deprived of v itam in -5 , the  
m uscles con ta in  a  sm aller am ount of substances of 
th e  g lu ta th ione  ty p e  (G) (average 0-0157 g.), w hilst an  
increase is observed in  th e  am ount of o ther reducing 
substances (£?'). The sam e applies to  th e  liver 
(average 0-1217 g.). In  th e  blood, th e  am ount of G 
rem ains approxim ately  th e  sam e, b u t th e  am ount of 
G' is g reatly  increased. The varia tions from  th e  
average are w ith in  fairly  wide lim its. M alnutrition  
causes variations in  th e  ra tio  of G to  G' sim ilar to  
those caused by  deprivation  of v itam in -5 .

B . L e v i n .
A c c u m u la tio n  of t e r n a r y  s u b s ta n c e s  in  th e  

b lo o d  d u r in g  a v i ta m in o s is -5 .  J .  R o c h e  (Bull. 
Soc. Chim. biol., 1931, 13, 186— 196).— D uring the  
in itia l stages of fasting  th e  G/N ra tio  in  th e  depro- 
teinised blood of pigeons is norm al (approx. 4), b u t 
w ith  th e  onset of hypo therm ia bo th  th is ra tio  and  th e  
dextrose con ten t decrease. On a  polished rice d iet, 
th e  C/N  ra tio  increases w ith  th e  con tinuation  of th e  
d ie t, b u t falls tow ards th e  norm al value w hen yeast 
is added to  th e  d iet. A slight degree of hyperglycaemia 
is induced in  av itam inosis-5  w hich disappears on 
fasting. C. C. N . V a s s .

F o r m a t io n  of c o m p o u n d s  in  s o m e  c u lt iv a te d  
p la n ts .  K . Sjo b e r g  (Svensk K em . T idskr., 1931, 
43, 57— 69).—Analyses of a  num ber of com m only 
cu ltiv a ted  p lan ts  (principally flax, clover, cress, oats, 
carro t, an d  beet) have been m ade a t  in tervals during 
th e  whole period of grow th w ith  a  view of ascertain ing 
th e  ra te  of p roduction  of th e  various com ponents 
(starch , sugar, pentoses, ash, etc.), together w ith  the  
to ta l increase in  w eight. H . F . H a r w o o d .

F o rc in g  of p la n ts .  A. N ie t h a m m e r  (Biochcm. 
Z., 1931, 232, 146— 155).—The eifect of freezing and  
drying elder tw igs is exam ined. The amount; of 
reducing sugar is increased by  frost, w hilst dryness 
causes only a  tran sien t increase. The sugar con ten t 
of elder tw igs shows considerable variations during 
th e  year. The sugar m axim um  does no t, b u t the  
plasm olysability  of th e  parenchym atous cells does 
correspond w ith  th e  opening of th e  buds.

P . W . Clt jtterbuc k .
P h o to s y n th e s is  in  v a r io u s  v in e  sp e c ie s . H . 

S c h a n d e r l  (Pflanzenbau, 1930, 3, 529—560; Chem. 
Z en tr., 1931, i, 298).—A ssim ilation takes place w ith 
V itis riparia  in  diffused ligh t, b u t w ith  V. vinifera 
only in  d irect sunlight. M ethods of determ ination  of 
carbon dioxide assim ilation, and  th e  significance of 
th e  results in  G erm an vine culture, are discussed.

A. A. E l d r id g e .
U se  of B e i je r in c k ’s  in d ig o -w h ite  m e th o d  in  

q u a n t i ta t iv e  a s s im ila t io n  e x p e r im e n ts  [w ith  
p la n ts ] .  M. M a t s u b a r a  (P lan ta  [Z. wiss. Biol.], 
1931, 12 , 670— 685).-—Oxygen produced during 
photosynthesis in  p lan ts  is determ ined colorim etrically 
by  m eans of reduced indigo-carm ine ; 0-0 0 1% of 
oxygen m ay be detected . A. G. P o l l a r d .

N itro g e n  m e ta b o l is m  in  h ig h e r  p la n ts .  I I I .  
K . M o t h e s  (P lan ta  [Z. wiss. Biol.], 1931, 12, 686— 
731; cf. A., 1928, 93).— The translocation  of nitrogen

in  p lan ts  under vary ing  conditions is exam ined. The 
age of leaves an d  th e  w ater co n ten t of th e  tissues are 
im p o rtan t factors controlling th e  translocation  of 
n itrogen w ith in  th e  p lan t an d  th e  ex ten t to  which 
p ro te in  synthesis or decom position occurs in  th e  
tissues. W ater deficiency is associated w ith  p ro te in  
decom position an d  reduced carbon  dioxide p roduction  
in  older leaves, and  w ith  p ro te in  synthesis and  en 
hanced resp iration  in  younger leaves. In te r-re la tio n 
ships betw een these functions are discussed. E x h a l
ation  of nitrogen in  an y  form  was no t observed.

A. G. P o l l a r d .
E ffe c t of in c re a s in g  q u a n t i t ie s  of n i t r o g e n  o n  

p la n t  y ie ld . H . E ic h l e r  (Pflanzenbau, 1930, 3, 
494— 528; Chem. Z entr., 1931, i, 29S).— Curves for 
yield of roo t, grain, and  straw  w ith  increasing q u an 
tities  of nitrogen are in d ep en d en t; th e  op tim a are
0-7—0-9, 1-8— 2-0, an d  2-4 g. of n itrogen (in po t 
experim ents w ith  sodium  or am m onium  n itra te  or 
am m onium  sulphate) respectively.

A. A. E l d r id g e .
N o d u le  b a c te r ia  a n d  le g u m in o u s  p la n ts .  IX . 

U ti l is a t io n  of d if f e re n t  n i t ro g e n o u s  s u b s ta n c e s  
a n d  of th e  n o d u le  n i t r o g e n  b y  le g u m in o u s  p la n ts .
A. I . V ir t a n e n  and  S. v o n  H a u s e n  (Biochem. Z., 
1931, 232 , 1— 14).— G row th of red  clover in  a sterile 
m edium  is best w ith  am ino-acids (hydrolysed casein- 
ogen) as th e  source of nitrogen, is m uch less w ith  
am m onium  su lphate , and  still less w ith  potassium  
n itra te , w hilst grow th of w hite clover is best with 
am m onium  su lphate , poorer w ith  potassium  nitrate, 
and  feeblest w ith  am ino-acids (cf. A., 1928, 558).

P .W . Cl u t t e r b u c k .
C a rb o h y d ra te  m e ta b o l is m  of S tip a  p u lch ra . 

A. W. Sa m p so n  and  E . C. M cCa r t y  (H ilgardia, 1930, 
5, 61— 100).— Analyses of th e  to ta l carbohydrates, 
polysaccharides, sucrose, an d  reducing sugars in  th e  
stem  bases, roots, and  herbage of S. pulchrti in  v a ry 
ing stages of grow th are  recorded. A n accum ulation  
of carbohydrates in  th e  stem  bases corresponds w ith  
a  low or declining ra te  of g row th  an d  is m ost m arked  
as m a tu rity  is approached. R em oval of th e  herbage 
b y  cu tting  or grazing a t  any  tim e  p rio r to  m a tu rity  
is followed by  regenerative g row th  and  a  decreased 
carbohydrate  accum ulation. C utting  during th e  early  
stages of grow th does n o t affect th e  final yield nor 
p reven t th e  m axim um  accum ulation  of carbohydrate  
characteristic  of m a tu rity . B etw een th e  period of 
flowering an d  m a tu rity , cu ttin g  or grazing preven ts 
th e  m axim um  carbohydrate  accum ulation  an d  tends 
to  prolong th e  vegetative period. A decreased 
carbohydrate  accum ulation a t  th e  end of th e  annual 
grow th cycle m ay  lead to  a  reduced crop in  the  
subsequent year. A. G. P o l l a r d .

R e la tio n  b e tw e e n  p h y s io lo g ic a l p h e n o m e n a  
in  p la n ts  a n d  th e  c o lo u r in g  m a t t e r s  a p p e a r in g  
in  d if fe re n t  o rg a n s .  I I .  R e la t io n  b e tw e e n  
a c t iv i ty  of a s s im i la t io n  a n d  f o rm a t io n  of a n th o -  
c y a n in  in  A b u tiló n  avicennce. H . K o sa k a  (J. 
D ept. Agrie. K yushu , 1931, 3 , 29— 45).—T he produc
tio n  of an thocyanin  pigm ents in  th e  stem s an d  leaf 
sta lks of A . avicennce runs parallel w ith  th e  accum ul
atio n  of food stores in  th e  cells. I t  varies w ith  th e  
ra te  a t  w hich th e  foodstuffs are synthesised as shown
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by experim ents in  w hich th is  ra te  was decreased by 
p lucking off th e  leaf blades or by  covering th e  la tte r  
■with black paper. The reduction  in  th e  syn thetic  
ac tiv ity  of th e  p lan t was associated w ith  a  reduction  
in  th e  ra te  of fo rm ation  of th e  pigm ents. The ra te  of 
fo rm ation  of th e  pigm ents varies inversely w ith  th e  
ra te  a t  w hich th e  food stores are  used up.

W . 0 .  K e r m a c k .
P h a so p h o rb id e -b - iro n . 0 . W a r b u r g  (Ber., 

1931, 6 4 ,  [B], 682—683).—Iro n  pow der, sodium  
chloride, an d  glacial acetic acid are  heated  in  a cu rren t 
of carbon dioxide an d  phaeophorbide b is added  to  th e  
cooled an d  filtered solution. A fter being heated  on 
th e  w a te r-b a th  th e  iron sa lt is filtered an d  crystallised 
from  propionic acid  containing hydrochloric acid. 
A fter dehydration , i t  has th e  com position 
(E t-C 0)C 35H 330 GN 4FeCl. H . W r e n .

P r o to p la s m ic  s u b s ta n c e s  w i th  a  th io l  fu n c tio n .
A. G i r o u d  (P rotoplasm a, 1931, 12, 23— 41).— P lan t 
cells con tain  tw o types of th io l substances, an  insoluble 
p ro te in  ty p e  w hich is observed b y  th e  custom ary  
histological reaction , and  g lu tath ione. B o th  form s 
are p resen t in  th e  reduced condition  in  living cells 
an d  are no t produced by  secondary  reduction  p ro 
cesses accom panying in tracellu lar changes. Failure 
to  dem onstrate , in  certa in  cases, th e  th io l grouping 
in  living cells by  th e  n itroprusside te s t  is due to  th e  
im perm eability  of th e  cell wall to  th e  reagent.

A. G. P o l l a r d .
B io c h e m ic a l s tu d ie s  on  th e  b a m b o o . V I. 

C a rb o h y d ra te s  a n d  o rg a n ic  a c id s  of b a m b o o  
sh o o ts . Y. S a s a o ic a  (Chikashige A nniv. Vol., 1930, 
175— 181).—In  add ition  to  th e  substances m entioned 
previously (A., 1927, 599), oxalic, ta r ta ric , citric, and  
lactic  acids were iso lated  from  th e  juice expressed 
from  fresh bam boo shoots. B. L e v i n .

O rg a n ic  a c id s  of w h e a t  p la n ts .  E . K . N e l s o n  
and  H . H a s s e l b r in g  (J. Amer. Chem. Soc., 1931, 5 3 ,  
1040— 1043).—The non-volatile organic acids in  green 
w heat-p lan ts have been determ ined by  ex trac tion  
w ith  boiling w ater, p rec ip ita tion  as lead  sa lts w ith  
lead  aceta te , conversion in to  th e ir  esters, frac tion 
a tio n  of these, and  identification as th e ir  hydrazides. 
The proportions of such acids, calcu lated  on th e  green 
p lan t, are : m alonic O'005, aconitic 0-040, m alic 0-06, 
citric 0-018% , and  a  trace  of oxalic, w hilst 0-02%  
of oxalic acid rem ains in  th e  residue from  th e  original 
ex traction . J .  W . B a k e r .

G lu c o s id e s  of th e  G ram inecc. I m p o r ta n c e  of 
th e  lsev u lo san s . A . C u g n a c  (Bull. Soc. Chim. 
biol., 1931, 1 3 ,  125— 132).— Lsevulosans are the  
characteristic  glucosides of E uropean  Graminecc and  
form  up  to  20%  of th e  fresh tissue. The Graminecc 
of w arm er countries con ta in  sucrosans. The laevulos- 
ans occur in  th e  stem s and  accum ulate in  th e  roots, 
particu larly  before flowering. G ram inin, [a]D —43°, 
is m ore soluble th a n  phlerin , [a]D —49° ; bo th , unlike 
tricitin , [a]D —-48-5°, are com pletely hydrolysed by 
yeast or its  au to lysa te  or d ilu te  m ineral acids. On 
the basis of th e  reaction  C6H 10O5- f H 20 = C 6H 120 6 
the hydrolysis is incom plete an d  th e  specific ro ta tio n  
is less th a n  th a t  of pu re  licvnlose, hence for these 
lsevulosans th e  equation  is only an  approxim ation .

C. C. N .  V a s s .

M ic ro c h e m ic a l d e te c tio n  of g lu c o s id e . A.
N ie t h a m m e r  (M ikrochem., 1931, 9 , 136— 142).— 
T he ex trac tion  of aisculin, rh inan th in , syringin, 
saponarin , digitonin, and  salicin from  vegetable 
tissues has been effected by  sublim ation and  th e  
properties of th e  p roducts are described. The 
sublim ation  process an d  p rec ip ita tion  by  m eans of 
20% potassium  brom ide solu tion  sa tu ra ted  w ith  
brom ine are  useful m ethods for th e  microcliem ical 
detection  of glucosides in  p lan ts . E . S. H e d g e s .

O c c u rre n c e  of m e th y l  m e r c a p ta n  in  th e  le a v e s  
of L asia n th u s Icevicjatns, B l., L. lu c id u s, B l., L. 
p u rp u re a s ,  B l.,  L. s te rc o ra r iu s ,  B l.,  a n d  L. 
b ra c teo la tu s , M iq . D. R . K o o l h a a s  (Biochem. Z., 
1931, 2 3 0 ,  446—450).—The m ethy l m ercap tan  is 
separa ted  by  steam -distillation  of th e  freshly plucked 
leaves and  determ ined by  prec ip ita tion  as th e  m er
curic salt. The am ount of m ercap tan  per 1000 g. of 
leaves varies from  1-351 g. w ith  L. purpureas to  none 
w ith  L . Iccvigatu-s. P . W . C l u t t e r b u c k .

T o b a c c o . IV . A n a ly s is  of to b a c c o  s m o k e . 
N . J .  G a v r il o v  an d  A. V. K o p e r i n a  (Biochem. Z., 
1931, 2 3 1 ,  25— 32; cf. A., 1930, 824).—A m ethod  
and  ap p ara tu s  b y  m eans of w hich all th e  sm oke from 
a given q u a n tity  of sm ouldering tobacco can be passed 
in to  0-1 A -sulphuric acid of w hich th e  to ta l nitrogen, 
am m oniacal nitrogen, an d  nicotine-nitrogen conten ts 
can  th en  be determ ined are  described. The deviations 
in  parallel experim ents w ith  th e  sam e tobacco do no t 
exceed 3— 4% . W ith in  certa in  lim its th e  resu lts 
ob tained  are no t affected by  th e  ra te  a t  w hich th e  
tobacco is burned  nor by  its  m oisture content.

W . M c C a r t n e y .
D is tr ib u t io n  of n i t r o g e n  in  p la n t  e x t r a c t s  t h a t  

c o n ta in  a  h ig h  p r o p o r t io n  of n i t r a te - n i t r o g e n .  
A. C. C h i b n a l l  an d  E . J .  M i l l e r  (J. Biol. Chem., 
1931, 90, 189— 196).—Analysis is given of an  ex trac t 
from  rye-grass (Lolium perenne) ob tained  from  a 
sewage farm . The ex trac t contained abnorm ally 
large concentrations of n itra te-n itrogen . I t  was frac
tio n a ted  according to  th e  m ethod  of V ickery and 
P ucher, b u t  th e  “ o ther am ide-nitrogen ”  contained 
in  th e  fractions d id  n o t account for th e  to ta l p resen t 
in  th e  original ex trac t. I t  is highly probable  th a t  
th e  resu lts are therefore v itia ted  by  th e  effect of 
n itra te  on am ide-nitrogen determ inations (see 
th is  vol., 537). I t  also appears from  th e  “ ap p aren t 
am ide-nitrogen ” con ten t of th e  various fractions th a t  
th e  easily oxidisable substance detec ted  b u t  no t 
iso lated  by  V ickery and  P ucher. in  tobacco leaf is a 
n itrogen-contain ing com pound. W . O. K e r m a c k .

A m in o -a c id s  of g lu te n in . M. D a m o d a r a n  
(Biochem. J . ,  1931, 2 5 ,  190— 199).—The hydrolysis 
p roducts of g lu ten in  have been frac tionated  by  m eans 
of th e ir  copper salts. The yields of m ost of the  
m onoam ino-acids are higher th a n  those previously 
recorded. S. S. Z i l v a .

P r o te in s .  I I .  U n ifo rm ity  of th e  p ro te in  
f r a c t io n  e x t r a c te d  f r o m  o ra n g e -s e e d  m e a l  b y  
s a l t  s o lu tio n s . F . S a d n d e r s  (J. Amer. Chem. Soc., 
1931, 5 3 , 696— 700).— E x trac tio n  of the  oil-free, 
g round seeds w ith  Absolutions of alkali halides gives 
ex trac ts  containing th e  sam e am oun t of n itrogen  in



6 6 2 B R IT IS H  C H E M IC A L  A B S T R A C T S . A .

each case. The pro te in  ex trac ted  is p robab ly  the 
sam e in  each case. H . B u r t o n .

A lu m in iu m  c o n te n t  of p la n ts .  G. B e r t r a n d  
and  G. L e v y  (Conipt, rend., 1931, 192, 525—529; 
cf. McCollum and  others, and  K ahlenberg and  
Closs, A., 1930, 492).—D a ta  are  p resen ted  fo r th e  
alum inium  con ten t (determ ined grav im etrically  as 
phosphate) of several species of edible roots and  
leaves, showing th e  varia tion  w ith  age. Leaves con
ta in  m ost alum inium , those of spinach, rhubarb , and  
rad ish  having 96— 104, 166, and  157— 280 mg. per 
kg. d ry  w t., respectively. A. Co h e n .

D e te c tio n  a n d  in te n s i ty  of m ito g e n e tic  r a d i 
a tio n . A. G u r w it s c h  (Biochem. Z., 1931, 230, 
505).—A rep ly  to  Schreiber and  Friedrich  (this vol., 
125). P . W . Cl u t t e r b u c k .

E lo n g a tio n  of r o o ts  of G e o rg ia  c o lla rd s  a s  
a ffe c ted  b y  s o d iu m  lu m in a l .  T . W . P ra tt  
(P lan t Physiol., 1930, 5, 587— 597).— The ra te  of 
g row th  of th e  roo ts of Georgia collards was re ta rd ed  
b y  solutions of sodium  lum inal (0-1— 1 -0 % ), th e  effect 
being im m ediate and  reaching a  m axim um  w ith in  
15 m in. of trea tm en t. The ex ten t of th e  re ta rd a tio n  
w as closely re la ted  to  th e  concentration  of th e  sodium  
lum inal so lu tion . W ashing w ith  distilled w ater p a rtly  
rem oved th e  depressive effect. A. G. P o l l a r d .

C o llo id a l z ir c o n iu m  h y d ro x id e  a s  a  d e p r o te in -  
i s in g  a g e n t . J .  E r d o s  and  J .  S u r u  (Biochem. Z., 
1931, 231, 6— 12).— W hen zirconium  tetrach lo ride  is 
evapo ra ted  to  dryness several tim es w ith  anhydrous 
acetic acid and  th e  p roduc t digested for some hours 
w ith  w a te r th e  sa lt is quan tita tiv e ly  converted in to  
th e  hydroxide Zr(OH),|. A colloidal solution of th e  
purified hydroxide is an  excellent deproteinising agent, 
since th e  substance is non-toxic and  harm less to  th e  
m aterials w ith  w hich i t  is used. A ny excess of th e  
hydroxide is easily rem oved from  deproteinised solu
tions by  heating  or by  altering  th e  reaction  of the 
m edium . W . M cCa r t n e y .

S p e c tro g ra p h ic  d e te rm in a t io n  of a lu m in iu m  
in  b io lo g ic a l a sh . D. T o u r t e l l o t t e  and  0 .  S. 
R a s k  (Ind. Eng. Chem. [Anal.], 1931, 3 , 97— 102).—  
T he vola tility  of th e  alum inium  com pound used and  
th e  n a tu re  of th e  com bined anion or of o ther sa lts 
p resen t sim ultaneously are  w ithou t influence on th e  
spectrographic determ ination  of alum inium . The 
erro r of th e  determ ination  a t  concentrations from  0-5  
to  1000  in  10 6 is ± 2 5 % . T he arc  and  condensed 
sp a rk  m ethods are equally satisfactory  in  m ost cases, 
b u t fo r certa in  kinds of biological ash, especially if 
free carbon is p resent, th e  arc m ethod appears to  be 
th e  m ore sensitive. H . F . G il l b e .

D e te c tio n  of le a d  in  o rg a n ic  t i s s u e s .  W .
G e r l a c h  an d  W . G er la c h  (N aturw iss., 1931, 1 9 , 
1 1 1 ) .— The m ode of procedure described previously 
(cf. th is  vol., 32S) has been applied  to  th e  detection  
of lead in  th e  gum s. The spectrogram s give definite 
indications of th e  presence of lead  in  circum stances 
in  which th e  histological m ethod  is un trustw orthy .

J .  W . S m it h .

UTECHHIKm

D e te c tio n  of s m a l l  a m o u n ts  of le a d  a n d  
m e r c u r y  in  th e  o rg a n is m . H . B ü l l  (Biochem. 
Z., 1931, 230 , 299—303).— M ethods are given for 
blood, urine, and  faces. Lead usually  occurs in  th e  
faces w hen p resen t in  th e  urine, b u t could n o t be 
detected  in  blood even w hen p resen t in  b o th  urine 
and  faces. P . W . Cl u t t e r b u c k .

D e te rm in a t io n  of f e r r ic  a n d  f e r r o u s  io n s  a n d  
of i r o n  in  o rg a n ic  c o m b in a tio n  in  b io lo g ic a l 
m a te r ia l .  L . P i n c u s s e n  and  W . R o m a n  (Biochem. 
Z., 1931, 231, 54— 58).— To separate  th e  ionised iron 
from  th a t  w hich is in  organic com bination  a  su itable 
am ount of m ateria l, a fte r being ground w ith  sand  in 
an  ice-cold m ortar, is thoroughly  m ixed and  k ep t for 
3 hrs. w ith  frequent s tirring  w ith  20%  sulphuric acid 
from  w hich a ir is excluded b y  m eans of a  layer of 
paraffin oil. W hen th e  m ix tu re  is th en  centrifuged 
th e  organically com bined iron  rem ains in  th e  deposit, 
w hilst th e  ionised iron  is in  solution. In  th e  solution 
th e  ferric iron  is determ ined by  titra tio n  w ith  titanous 
chloride solution, using potassium  th ioeyanate  as 
ind ica to r; th e  ferrous iron  is th en  oxidised w ith n itric  
acid, excess of w hich is subsequently  rem oved by  
evaporation  to  dryness, th e  residue is dissolved in  
d ilu te sulphuric acid and  ti t ra te d  as before w ith  
titanous chloride solution. The am ount of ferrous 
iron is th en  obtained by  difference. The organic 
m a tte r  in  th e  deposit is destroyed w ith  n itric  acid 
and  hydrogen peroxide and  th e  iron  w hich is present 
in  th e  residue a fte r th e  rem oval of th e  excess of 
n itric acid is dissolved in  d ilu te sulphuric acid and 
titra te d  w ith  titan o u s chloride solution. W here re 
quired th roughou t th e  process su itab le m easures m ust 
be tak en  to  p reven t oxidation of dissolved substances. 
A m icro-burette  for use w ith  titan o u s chloride solu
tions is described. W . M cCa r t n e y .

S p e c tro p h o to m e tr ic  m ic r o - d e te r m in a t io n  of 
p h o s p h o ru s  [in  o rg a n ic  m a te r ia l ] .  T . T e o r e l l  
(Biochem. Z., 1931, 230, 1— 9).— The colorim etric 
m ethod of F iske and  Subbarow  (A., 1926, 443) is 
modified, th e  blue colour being determ ined spectro- 
photom etrically . A  single phosphorus s tan d ard  is 
necessary and  0-01—0-05 mg. of phosphorus m ay be 
determ ined w ith  an  error of ± 2 %.

F . O. H o w it t .
D e te rm in a t io n  of m e th y lg ly o x a l , p y ru v ic  a c id , 

a n d  a c e ta ld e h y d e  a lo n e  o r  in  m ix tu r e s .  D e te r 
m in a t io n  of la c t ic  a c id  in  th e  p re s e n c e  of th e s e  
s u b s ta n c e s  a n d  in  b io lo g ic a l  m a te r ia l .  E . S im o n  
and  C. N e u b e r g  (Biochem. Z., 1931, 232, 479—  
484).—M ethylglyoxal, pyruvic acid, and acetaldehyde 
(bu t no t lactic acid) in  d ilu te acid solutions (1 -0— 0-1 %) 
are q u an tita tiv e ly  precip ita ted  by excess of acid 
solution of 2 : 4-dinitrophenylhydrazine hydrochloride. 
The hydrazones are separated  q u an tita tiv e ly  b y  re 
m oving th a t  of pyruvic acid by  m eans of sodium 
carbonate and  dissolving th a t  of acetaldehyde from the  
residue in 94%  alcohol, in w hich th e  m ethylglyoxal 
com pound is insoluble. The process can likewise be 
applied to  the  determ ination  of trioses if th ey  are 
first converted by d istillation  w ith  20%  sulphuric 
acid in to  m ethylglyoxal. W . M cCa r t n e y .


