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G eneral, P h ysica l, and Inorgan ic C hem istry.
H y p e rfin e  s t r u c tu r e  fo rm u lae  fo r  o n e -e le c tro n  

sp e c tra . G. B r u it  (Physical R ev., 1931, [ii], 37, 
51— 52; cf. H argreaves, A., 1930, 832; Ferm i, ibid., 
393).—M athem atical. The energy level separations 
caused by  a nuclear m agnetic m om ent in  a  one- 
electron spectrum  are derived by  a short and rigorous 
m ethod. N. M. B lig h .

V a ria tio n  of s p a r k  p o te n tia l  w ith  te m p e r a tu r e  
in  g a se s . H . G. B o w k e r  (Proc. Physical Soc., 1931, 
43, 96— 112).—The effect of tem perature on the  spark 
po ten tia l in  hydrogen and  nitrogen a t  ordinary  p res
sures has been investigated up  to  860°. The spark 
poten tia l depends on the  density  of the  gas, b u t is 
independent of tem peratu re  and  pressure for a  given 
density. A. J .  M ee.

C o n tin u o u s  s p e c tra  of a to m ic  a n d  m o le c u la r  
h y d ro g e n . D. C h a lo n g e  and  N. T. Ze (J. Phys. 
R adium , 1930, jyii], 1, 416— 425).—W hen an  uncon
densed discharge is passed through hydrogen a t  a 
pressure of a  few m m . the  secondary spectrum  and  a 
continuous spectrum  of molecular origin are em itted. 
The energy curve of the  la tte r  has a  m axim um  a t  
2350 A. W ith sufficiently condensed discharges the 
secondary spectrum  disappears, the  Balm cr lines 
become more intense, and  the  continuous spectrum  
becomes purely atom ic, consisting of tw o spectra con
nected w ith  the Balm er and  Paschen series. The 
former is more intense th a n  the la tte r, the  energy in 
each case being evenlv d istribu ted  through the  spec
trum . C. W. G ibby.

In te n s i t ie s  of B a lm e r  lin e s . I I .  L. S. O rn- 
STEijf and  H . L ixdem an  (Z. Physik, 1931, 6 7 , 1— 6). 
—A reply to  the  criticisms raised by  K opferm ann 
and Ladenburg (cf. A., 1930, 1487) on the  au tho rs’ 
earlier work (ibid., 1073). R . W . L e n t .

In flu en ce  of t r a c e s  of h y d ro g e n  o n  th e  s p a rk in g  
p o te n tia l of h e liu m . A. G u n th e r -S c h u ltz e  and 
P. K e l l e r  (Z. Physik, .1930, 66, 219—223).—E xperi
ments w ith commercial types of low-voltage rectifiers 
consisting of iron electrodes in  a helium  atm osphere 
a t  20 mm. are described. Spectroscopic exam ination 
of the arc under norm al and  overload conditions has 
shown th a t  the form er is associated w ith the d is
appearance of traces of hydrogen which are evolved 
rapidly under overload conditions. R . W . L unt.

F in e  s t r u c tu r e  of h y d ro g e n -lik e  a to m s  in  a n  
in h o m o g en eo u s  e le c tr ic  fie ld . S. G u p ta  (Z. 
Physik; 1930, 66, 246—256).—Theoretical. The D ar
win modification of D irac’s equation is U sed to  cal- 

tr  2"

culate the  S ta rk  effect in an  inhomogeneous electric 
field; the field gives rise to  a quadratic as well as a 
linear te rm  in  th e  po ten tia l energy, and the  effect of 
th e  quadratic  te rm  is calculated.

A. B. D. C assie .
E x te n s io n  of s im p le  sp e c tra . F . P a s c h e x  

(Sitszungsber. Preuss. Akad. Wiss. Berlin, 1930, 32. 
7 pp.).—The simple spectra due to  the excitation of 
a  single-valency electron are extended if more th an  
one valency electron is present, and  these are sim ul
taneously excited. The two-electron spectra of 
helium, beryllium, magnesium, and A1 n  are d is
cussed. A. J . MeE.

H y p e rfm e  s t r u c tu r e  of S a n d  P  t e r m s  of tw o - 
e le c tro n  a to m s , w ith  sp e c ia l re fe re n c e  to  Li+. G.
B r e i t  and  F . W . D o erm a x x  (Physical R ev., 1930, 
[ii], 36, 1732— 1751; cf. G oudsm it and  Bacher, A., 
1930, 265).—M ainly m athem atical. A n expression is 
deduced for th e  in teraction energy between the nuclear 
m agnetic m om ent and  the  electronic system  of a 
m any-electron atom . R esults are applied to  the  
L i+ 5485 A. line and  to  the  calculation of the m agnetic 
m om ent of Li. N. M. B lig h .

L a rg e  d is p la c e m e n ts  in  th e  s p e c tr a  of io n ise d  
n itro g e n . K . A sa g o e  (Sci. R ep. Tokyo Bunrika 
D aigaku, 1930, 1, 47— 62).—The spectra  of N  n  and 
N  in  were studied  by  a  m ethod sim ilar to  th a t  em 
ployed in  the  s tu d y  of the  broadening and  displace
m ent of the  halogen spectra (A., 1927, 2, 602).

A. J . Mee.
E x c ita tio n  of th e  n e g a tiv e  n it ro g e n  b a n d  b y  

e le c tro n  co llis io n s. A. E . L ix d h  (Z. Physik, 1931, 
67, 67—74)1—The intensities of the  lines of the R  
branch of the  negative nitrogen band  have been 
m easured for exciting electrons of 150 and  175 volts 
energy and a t  tw o different curren t densities. 
M easurements have also been m adę of the  effective 
ta rg e t area of the  nitrogen molecule for the  excitation 
of the  above band  in  the  ran g e ,50—350 volts. The 
values obtained arc m uch lov er th a n  those of Ram - 
sauer and Brode. R . W. Lu>tt .

E m is s io n  h a n d s  of s u lp h u r .  R. K. A su n d i 
(N ature, 1931, 127, 93—94).—Spectrogram s of the 
bands of su lphur em itted  in  a discharge tube  con
tain ing  sulphur vapour and  argon under pressure 
indicate th a t  argon tends to  arrest th e : predissociation 
of the sulphur molecule. New bands degraded 
tow ards the  shorter .wave-lengths have been p h o to 
graphed in the  Tegion 2100 A. L. S. T h e o b a ld .
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Spectrum of singly-ionised chlorine (Cl il). K.
M u rak aw a (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1930, 15, 41—67).—The first spark spectrum  
of chlorine was obtained by a condensed discharge 
through a  narrow  Geissler tube with tungsten  elec
trodes, one containing a  sm all q u an tity  of sodium 
chloride. The ground term  is given as 3p3P 2, and 
the ionisation potential as 23-115 volts.

A. B. D. C assie .
Spectra of doubly-ionised argon, krypton, and 

xenon. S. C. D eb  and  A. K. P u t t  (Z. Physik, 
1931, 67, 13S— 146).—The spectra of A ++, K r++, and 
X e++ have been classified, and  tables of the m ultiplets 
of these spectra are given. The values of the  ionis
ation potentials are 36-75, 31-23, and  2S-51 volts, 
respectively (cf. D éjardin, A., 1924, ii, 284, 709).

W. R, A n gu s.
Zeeman effect for quadrupole lines. E. 

S e g r é  (Z. Physik, 1930, 66, 827— 829).—The potass
ium  lines 2S m —2Î)5/a and  2S m —2D 3/2, a t 4642-17 and 
4641-58 A., respectively, m ay be quadrupole tran si
tions, or m ay  be due to  the influence of an  inhomo- 
geneous electric field. Photographs of the  inverse 
Zeeman c and ~ com ponents of these lines, duo to  a 
field of 12,700 gauss, show th a t  the transitions agree 
w ith the assum ption of a quadrupole electric m om ent.

A. B . D. C assie .
Interferometric measurements in the arc 

spectrum of iron. C. V. J a c k s o n  (Proc. R oy. Soc., 
1931, A, 130, 395—410).—Ten lines in the  spectrum  
of the iron arc in air in  the  region 4000—4400 Â. 
have been m easured by means of the usual interfero
m etric m ethod and  found to  be in alm ost perfect 
agreem ent w ith  the values adopted by  the I.Â .U . in 
1928, the  m ean system atic difference being only 
-f-0-0003 A. and  the m ean accidental difference 
¿0 -0006  A. Sixty-eight lines in  the region 2300— 
3100 A. have also been m easured interferom etrically.

L. L . B ircu m sh aw .
Spectrum of doubly-ionised arsenic. K. R. Rao 

(Proc. Physical Soc., 1931, 43, OS—'71).—The doublet 
system  of doubly-ionised arsenic (As h i) is considered 
in  detail, and  the work of Lang (A., 1929, 112) is 
am ended. I t  is now possible to  evaluate a  tru s t
w orthy scheme of term s of As h i  by  assum ing a 
probable value for the  5g2G term . The value used is 
39,500 c m r1 A term  table is given. A. J .  M ee.

Spectrum of singly-ionised ziconrium. C. C.
K ie ss  and  H . K . K ie s s  (Bur. S tand. J .  Res., 1930, 
5, 1205—1241).—Most of the lines observed in the 
spark  spectrum  of zirconium have been classified as 
com binations between term s of the  quadruplet and 
doublet system  of Zr n .  The term s which have been 
found are in  all cases those required theoretically for 
an  atom  w ith  three outer electrons.

W . E . D o w n e y .
Intensity anomalies in the multiplets of silver 

and gold. S. S am b u rsk y  (Proc. K . Akad. W etensch. 
A m sterdam , 1930, 33, 1025— 1027 ; cf. A., 1930, 831). 
— The ra tio  2 : 1 has been obtained for the  relative 
intensities of the  silver lines a t  3382-8 and 3280-6 A. 
an d  2-4 :1  for those of the  second doublet of the  
principal series (X=2069-S and  2061-2 A.). W hen 
F erm i’s theory  (A., 1930, 388) is applied  to  these

resu lts the  ra tio  of th e  tran s itio n  probabilities of the  
2P  and  3 P  levels to  the  ground s ta te  ( / 2/ / 3) is found 
to  be 20, whereas th e  equivalen t ra tios for the alkali 
m etals lie betw een 100 and  200. The intensity, ra tio  
of the gold lines 32£ —22P 3 2 and  & S - 2P m  (x=4241-8 
and  3650-7 A.) is also the norm al value of 2 : 1. The 
diffuse series 22P —32D  in  both  silver and  gold and  the
2-P —4-D series in silver show m arked departures from 
the  theoretical ra tio . This is explained by assum ing 
th e  existence of a  low 2D  te rm . J .  W. Sm ith.

Spectrum of doubly-ionised iodine. J . B. 
S e th  (Nature, 1931, 127, 165).—M any of the strong 
lines in the visible and  idtra-vio let regions originate 
in  term s of 20 2P V 20 2P 2, and  20 2P 3 electronic con
figurations ; all the  quadrup let term s for these have
been recognised. The 20 2 (P -^---- P 2) and 20., (P.,4----
P 3) lines are grouped abou t 3900 A. and  3100 A., 
respectively. L. S. T h e o b a ld .

Spectrum of trebly-ionised cerium (Ce iv). 
J .  S. Badam i (Proc. Physical Soc., 1931 ,43 ,53—58).— 
The spectrum  of the  condensed spark  of cerium has 
been studied in the ultra-violet. The spectrum  is 
simple, being sim ilar in electronic struc tu re  to  the 
spectra of Ca I, Ba n , and  L a h i.  A table of term  
values and ionisation potentials of La in  and  Ce iv  is 
given. A. J .  M ee.

Influence of pressure and temperature on the 
absorption of excited mercury atoms in a neon 
atmosphere. 0 . M asak i (Z. Physik, 1930, 66, 
229—240).—The absorption of light corresponding 
w ith the transitions 23P 0i1>2—23£ 1 of excited m ercury 
vapour in the  presence of an  excess of neon has been 
exam ined by m eans of a K önig-M artens spectro
photom eter. The mechanisms suggested in explan
ation of the  phenom ena observed are discussed a t  
length. R . W . L u n t.

Optical measurements on the mercury atom.
M. SciiErN (Helv. phvs. Acta, 1930,2, Supp. 1 ,3 — 111; 
Chem. Zentr., 1930,\  3009).—As a sensitive m ethod 
for measuring sm all spectroscopic wave-length differ
ences the  absorption of a  m onochromatic ray  is 
employed in  a m onochrom atic absorbing medium  with 
the  light and  absorption frequencies continually  out 
of phase. The m ethod succeeds w ith  m ercury reson
ance fluorescence absorbed in  m ercury vapour, and 
has been applied to  determ ine the  S tark  and  Doppler 
effects. L. S. T h e o b a ld .

Mercury band system  in the neighbourhood 
of the resonance line. (L ord ) R a y le ig h  (N ature, 
1931, 127, 125).— A dditional bands between th a t  a t  
2540 A. and  the resonance line 2536-52 have been 
m easured; the  bands are shaded from  the red  and 
th e  wave-lengths are 2540-37, 2538-44, and  2537-32 A. 
Two bands shaded from the  red  have also been 
m easured a t  2535-82 and 2535-35 A.

L. S. T h e o b a ld .
High-frequency discharges in mercury, 

helium, and neon. C. J .  B r a s e f ie ld  (Physical 
R ev., 1931, [ii], 37, 82— 86; cf. A., 1930, 837).— 
M easurements of the  poten tia l drop a t  the electrodes 
and  the  electric force in  the  positive column of high- 
frequency discharges in m ercury, helium, and  neon 
for a range of gas pressures and  oscillation frequencies
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of 1-25—22-5 megacycles showed th a t, in general, 
the  m agnitude of the  electric force was insufficient to  
produce electrons of velocity necessary to  ionise or 
excite the  gas. N . M. B lig h .

Intensity determinations with the multiplets of 
mercury and neon by excitation of the lines by 
electron collision. W . E n d e  (Z. Physik, 1931, 67, 
292—293; cf. A., 1929,1119).—-The in tensity  re la tion
ships given in  the  form er paper are corrected.

A. J . Me e .
Intensity distribution in the mercury triplet 

2S’31—23P0j1j2 and the mean glow period of the 
triplet components. R . F r is c h  and  P. P r in g s -  
heem (Z. Physik, 1931, 67, 169— 178).— By irrad i
ation of the lines 5461 and  4047 A. the fluorescence 
emission of the  visible m ercury trip le t 23<SX—23P 0iJi2 
was obtained. The relative in tensity  of the  three 
lines is independent of w hether the  green or the 
violet com ponent is used for the  excitation. I t  is 
concluded th a t  the  inequality  observed by  R andall 
(A., 1930, 970) in the  life period of the  three lines 
cannot be cleared up by  consideration of hyperfine 
structure  (cf. R ichter, th is vol., 8). A. J .  M ee.

Polarisation of the continuous X-rays from  
single electron impacts. B. D a sa n n a c h a r y a  
(Physical R ev., 1930, [ii], 36, 1675— 1679).—Polaris
ation increased exponentially w ith  decreasing th ick 
ness of alum inium  targets, indicating nearly  complete 
polarisation a t  6 x  10‘8 cm. thickness, and dim inished 
with increasing velocity of the  exciting electrons. 
Results are in  agreem ent w ith  Sugiura’s theory  of 
the polarisation of continuous X -rays (cf. A., 1930, 4).

N. M. B lig h .
Scattering of short X-rays by molecular 

hydrogen. H . S. W . M a ssey  (Proc. Camb. Phil. 
Soc., 1931, 27, 77—85; cf. Debye, A., 1930, 843).— 
M athematical. From  the  form ula deduced by W aller 
(cf. A., 1929, 746) the intensities of short X -rays 
scattered from  molecular hydrogen are calculated.

N. M. B lig h .
Spectrum of the radiation from a high 

potential X-ray tube. C. C. L a u r i t s e n  (Physical 
Rev., 1930, [ii], 36, 1680— 1684; cf. ibid., 988).— 
Using a  Seeman type spectrograph, a  spectrogram  
with the tube a t  600 kilovolts shows a  continuous 
spectrum w ith a  m axim um  in tensity  a t  abou t 200 
kilovolts, and  a short wave-length lim it a t  abou t 600 
kilovolts, the  range covered being 100—20 A.

N. M. B lig h .
Origin of L-absorption edges of heavier 

elements. A. S a n d str o m  (Z. Physik, 1930, 66, 
784—789).—The known A -absorption and  emission 
spectra for the  elem ents tungsten  to  uranium  indicate 
th a t A edges are due to  a transition  from  the A level 
to  the first incomplete group or sub-group of extra- 
nuclear electrons. A. B. D. C assie.

Accuracy of interference determinations with  
molecules with X - and cathode rays. L. Bewi- 
lo g d a  (Physikal. Z., 1931, 32 ,114— 117).— The accur
acy  atta inab le  by the  use of X -rays , and  of cathode 
rays in  determ inations based on interference is d is
cussed. X -R ays provide a more accurate resu lt th an

cathode rays, although the la tte r  possess the advan
tage of requiring shorter exposure time.

A. J .  M ee.
Discontinuous absorption of X-radiation.

B. B. R a y  (Z. Physik, 1930, 66, 261— 268).—X -R adi- 
ation  scattered  in  a  direction inclined to  a prim ary 
beam suffers a  change in  wave-length depending on 
the vector change in  m om entum , i.e., the  change in 
w ave-length is due to  the  Compton effect, and  broadens 
th e  spectral line in the direction of longer w ave
lengths. A ny R am an line is therefore obscured. 
R adiation scattered  in  the  direction of the  prim ary 
beam shows no Com pton modification in wave-length, 
bu t m ight show an  anti-Stokes R am an line due to  
atom s excited by  Compton collisions. CuKa, NiA’x, 
N iXp, WAx, and FcA'p radiations scattered  by carbon, 
nitrogen, and  oxygen were examined, and anti-Stokes 
lines corresponding w ith CKa, N X a, and OXa were 
found. A. B. D. C assie.

Angular intensity distribution of the con
tinuous X-ray spectrum. Y. S u g iu r a  (Sci. Papers 
In st. Phys. Cheip. Res. T ok ju , 1930, 15, 37—39).— 
M athem atical. A. B. D. C assie.

Change of wave-length of A'-rays on traversing 
an absorbing medium. J .  M. C ork  (Compt. 
rend., 1931, 192, 153— 155).—The new lines sta ted  
by R ay  (cf. A., 1930, 972) to  be produced on passing 
copper K a rad iation  through carbon etc. were no t 
obtained when his experim ent was repeated, nor could 
any  such effect be obtained w ith boron.

C. A. S ilb e r r a d .
Vacuum spectrograph for precise measure

ments of X-rays of long wave-length. C. E . 
H o w e (Rev. Sci. In str., 1930, [ii], 1, 749— 757).— A 
plane grating spectrograph and  special features of 
design for securing high precision are described.

N. M. B lig h .
Multiple scattering in the Compton effect. 

J .  W . M. Dum ond (Physical Rev., 1930, [ii], 36, 
1685— 1701).—Theoretical. Possible errors due to  the  
neglect of m ultiple scattering  in  a  s tu d y  of th e  spectral 
distribution  of X -rad iation  scattered by  ligh t elements 
are reviewed. N. M. B lig h .

Double-crystal spectrometer. J .  W . M. 
D um ond and A. H o y t  (Physical Rev., 1930, [ii], 36, 
1702— 1720).— The uses, theory, design, and  technique 
of operation of the  double-crystal spectrom eter are 
described. N . M. B lig h .

Infra-red absorption bands in the spectra of 
the greater planets. R . W ild t  (Naturwis3., 1931, 
19, 109— 110).—The spectra of N eptune and  Ju p ite r  
were photographed up  to  8600 A. and  com pared w ith 
the  spectra of the  sun and  Capella obtained in  the  
sam e way. W . R . A ngu s.

Photo-electric and thermionic properties of 
rhodium. E . H . D ix o n  (Physical R ev., 1931, [ii], 
37, 60—69).—A th in  ribbon of pure rhodium  was 
subm itted  to  rigorous h ea t trea tm en t in  a  pyrex tube 
a t  950— 1450° for 1050 hrs. in  a  vacuum . D uring 
heating, the long-wave lim it shifted from 2530 to  
3150 and  back to  2509 A .; the photo-electric current, 
m easured by  a Compton electrom eter, increased about 
130% for the  tem perature range 25— 950°, w ith  a
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sudden increase a t  240°. The therm ionic curren t 
curve showed an  irregularity  a t  1100°.

N. M. B lig h .
P h o to -e le c tr ic ity . J .  W e r n e r  (Z. Pliysik, 1931, 

67, 207—226).—M etals an d  salts show, in  a  high 
vacuum , an  increase in  the  photo-electric emission 
w ith  tim e, which is independent of the  radiation . 
The cause of this increased sensitivity, shown only 
by the  u nsatu ra ted  emission, is th e  rem oval or dim inu
tion  of the  layer of gas adsorbed on th e  m etal or salt.

A. J . Mb s .
C on n ex io n  b e tw e e n  th e  e ffec t of n i t ro g e n -  

o x ygen  c o m p o u n d s  a n d  th a t  of th e i r  c o m p o n e n ts  
on  th e  p h o to -e le c tr ic  s e n s itiv ity  of p o ta s s iu m .
R . F le is c h e r  and  H . T eichm ann  (Z. Physik, 1931, 
67, 184— 191; cf. A., 1930, 391).—An exam ination 
of the effect of nitrogen dioxide, nitric  oxide, nitrogen, 
and  oxygen on the  sensitiv ity  of the  potassium  cell 
shows th a t  th e  change in  position of the  selective 
m axim um  from  334 to  365 mu is due to  the  form ation 
of nitrogen dioxide. A. J .  M ee.

T e m p e ra tu re  r e la t io n s h ip  of th e  u n id ire c t io n a l  
la y e r  p h o to -e ffec t. H . T eich m an n  (Z. Physik, 
1931, 67, 192— 193; cf. th is vol., 9).—In  the  tem 
perature  range down to  — 1S0°, emission of the  copper- 
copper oxide cell reaches a m axim um  between —80° 
and  -1 1 0 ° . A. J .  M ee.

A v o id an ce  of a n  in f in ite  s in g u la r i ty  a t  th e  
e le c tro n . W . A n d e r s o n  (Z. Physik, 1930, 66, 
712—720).—A m barzum ian and  Ivanenko concluded 
(cf. A., 1930, 1335) th a t  electrons in  crystal form ation 
could no t approach closer th an  6-34e2/»i()c2, and th is 
is precisely the m inim um  diam eter possible for elec
trons when considered as gas of compressible electric 
particles (cf. A., 1929, 1137). No explanation of this 
coincidence could be found. A. B. D. C a s s i e .

N ew  m e th o d  fo r  r e c o rd in g  e le c tro n s . P . H . 
C a rr  (Rev. Sci. Iristr., 1930. [ii], 1, 711—743).—The 
use of photographic plates for recording electrons is 
reviewed. Using a  slightly modified apparatus, the  
experim ents of Cole (cf. A., 1926,1189) were repeated, 
and it  was found th a t photographic plates are rendered 
more sensitive to  electrons by the application of small 
am ounts of certain  oils, provided the  electrons strike 
the plate a t  speeds no t less th an  25 equivalent volts. 
The. sensitivity is m ainly due to  cathodo-luminescence 
of th e  oil, and  the failure a t  low speeds is due to  the  
high electrical resistance of the photographic emulsion. 
The regions of m etal surfaces bom barded by electrons 
react differently from the  unbom barded regions 
tow ards certain  vapours, the  effect being observed for 
electron speeds down to 12 equivalent volts. E x 
perim ental details ai'e given for gold and silver, for 
wluch m ercury and iodine vapours, respectively, were 
found the  m ost satisfactory developers. The effect 
was also investigated for other m etals, and possible 
explanations are discussed. The advantages and 
scope of the tw o m ethods are compared.

N .M . B lig h .
L o n g itu d in a l d is t r ib u t io n  of p h o to -e le c tro n s . 

L. Sim ons (N ature, 1931, 127, 91—92).—Assuming 
the wave-mechanical principle of interference 
P(0) cc sin2!) and th a t independent groups of pho to 
electrons originate from a small, plane circular area of

radius b norm al to  the  ray, and  a  small spherical 
volume, radius a, the  probability  P(0)d0 cc (Abro2-)- 
B 1- ^  cos O) sin3 OdO, where A 1 and  B 1 are independent 
of 0, is obtained. This expression m ust be regarded 
as unilateral and integrable only between the lim its 
0 to  -12. Experim ent has confirmed the  existence of 
longitudinal sym m etry. L. S. T h e o b a ld .

E le c tro n  d if f ra c tio n  a t  o x y g en  a d s o rb e d  on  
tu n g s te n . W . B oas and E . R u r r  (Ann. Physik, 
1930, [v], 1, 983—1000).—An apparatus for studying 
th e  diffraction of electrons of 100—2000 volts energy 
a t  surfaces the tem perature of which could be raised 
to  3000°, is described, and the possible errors are 
discussed. Results are given for pm e tungsten  and  
for tungsten  "with an  adsorbed layer of oxygen.

A. B. D. C assie.
C a p tu re  of e le c tro n s  b y  p ro to n s . K . W o lf  

(Ann. Physik, 1930, [v], 7, 937— 946).—An appara tus 
which brings protons and  electrons of variable relative 
velocity into the  same stream  is described. The 
stream  is subsequently analysed in to  electrons, 
protons, and  hydrogen atom s. According to  D avis 
and  B arnes’ results, for a-particles (A., 1929, 971), 
neu tral hydrogen atom s should appear a t  definite 
relative velocities. No such phenom enon was ob
served. A. B. D. C assie .

A n g u la r  s c a t te r in g  of e le c tro n s  in  g a se s . F . L . 
A r n o t  (Proc. Camb. Phil. Soc., 1931, 27, 73—76; cf. 
A., 1930, 1493).—The error introduced in to  experi
m ents on th e  angular scattering of electrons in  gases 
by  the  potential gradient between th e  electron beam  
and a  point outside i t  resulting from the slight 
difference in  concentration between the  positive ions 
and electrons due to  the greater m obility of the form er 
is discussed. N. M. B lig h .

D ia m a g n e tis m  of th e  fre e  e le c tro n . C. G. 
D a rw in  (Proc. Camb. Phil. Soc., 1931, 27, 86—90).— 
M athematical. Landau, in  his calculation of th e  
diam agnetic effect due to  the m otion of electrons in  a  
m agnetic field (cf. A., 1930, 1355), m ade an allowance 
for boundary considerations. A special case is con
sidered, adm itting  of exact solution, in  which the  
boundary is replaced by a  weak field of force. The 
result reduces to  L andau’s form ula, and shows B ohr’s 
argum ent of the  creeping of th e  electron round th e  
boundary wall. N . M. B lig h .

D iffra c tio n  of a n  e le c tro n  w av e  a t  a  s in g le  
la y e r  of a to m s . M. v o n  L a u e  (Physical R ev., 
1931, [ii], 37, 53—59).—A m athem atical exam ination 
of the  trea tm en t by  Morse of the incidence and 
reflexion of electrons a t  the  surface of a  space la ttice  
(cf. A., 1930, 976), Ni M. B lig h .

E ffec t of re so lv in g  p o w e r  o n  m e a s u re m e n ts  of 
th e  a b s o rp tio n  coeffic ien t of e le c tro n s  in  g a se s . 
R . R . P a lm e r  (Physical Rev., 1931, [ii], 3 7 ,70—81).—  
Using a  Mayer type  apparatus w ith an  opening of 
variable aperture  a t  th e  end of the  scattering 
cham ber, the  absorption coefficient of electrons in 
helium and m ercury vapour for the range 20—135 
volt electrons was studied as a function of the  aper- 
a ture  for 2— 11°. N .M . B lig h .

P h o to g ra p h ic  d e te c tio n  of a s y m m e tr ic a l  
a n g u la r  d is tr ib u tio n  of d o u b ly -re fle c ted  e lec -



G E N E R A L , P H Y S IC A L , A N D  IN O R G A N IC  C H E M IS T R Y . 279

trons. E. Rupp (Naturwiss., 1931,1 9 ,109).—Using a 
non-rotating analyser an  asym m etry has been observed 
in  the angular d istribution of doubly-reflected electrons. 
A pencil of electrons was reflected by  gold foil of a 
fibrous structure  inclined a t  45° to  th e  incident pencil. 
Using 220-kilovolt electrons diffraction patterns 
have been obtained showing definite asym m etrical 
in tensity  d istribution of the  doubly-reflected electrons, 
the  in tensity  being greatest in  the  plane of the  incident 
and reflected pencils and  tow ards the  side of the 
electron source. The intensities a t  righ t angles to 
th is plane were equal. This asym m etry was no t due 
to  the  fibrous structure  of the  foil, since the  same 
effect was observed w ith the  foil tu rn ed  through 
90°. The effect is no t observable when aluminium 
foil is substitu ted  for gold. J . W . S m ith .

Discrete range groups of JT-particles expelled 
from aluminium. II. Dependence of sharing 
and energy of //-particles on the angle between 
the primary and secondary rays. H . P o se  (Z. 
Physik, 1931, 67, 194—206 ; cf. A ., 1930, 1086, 1232). 
—I t  is shown th a t  the  backw ard sharing is about 
30% smaller th an  th a t  in  the forward direction. 
The velocities of the //-partic les calculated from  the 
ranges decrease as the angle between the  prim ary  and 
secondary ray  increases. A . J .  M ee.

Recoil atoms in  gases. L. G o ld s t e in  (Compt. 
rend., 1930, 191, 1450—1452 ; cf. A ., 1929, 1358).— 
The curve showing th e  relation of yield of activation 
to  pressure shows a  rap id  rise to  a  m axim um  of 50% 
for a  pressure of about 2 cm. m ercury, followed b y  an 
asym ptotic decline to  about 26%  for pressures in 
excess of 45 cm. I t  is suggested th a t the  m axim um  
occurs when the  field is ju s t strong enough to  bring all 
recoil atom s on to  the  electrode, the subsequent 
decline being caused by  increased ionic density due to 
increased pressure resulting in  more complete utilis
ation (in ionisation) of the  a-particles.

C. A. SlLBERRAD.
Method of ion counting in the free atmosphere. 

Y. I t iw a r a  (Physikal. Z., 1931, 32, 97— 106).—The 
use of th e  ion counting tube for determ ining the 
number of ions in  the  free atm osphere is discussed. 
I t  is shown th a t  if i t  is used by the charge m ethod, i.e., 
the outer electrode of the  cylindrical condenser is 
raised to  a constant potential, then  the  charge on the  
inner electrode which was originally earthed measures 
only a  fraction of the  to ta l num ber of ions. The 
counting tube  of Gocltel, as used by Hess, counts only 
the large ions, and if a suitable correction is applied to  
his figures, th ey  agree more closely w ith those of 
other observers. A . J . M ëe.

[Method of ion counting in the atmo
sphere. ] Y. P . H e ss  (Physikal. Z., 1931, 32,106).— . 
Doubt is cast on the  q uan tita tive  value of the  work of 
Itiw ara (cf. preceding abstract). The experim ents of 
Itiw ara in  no way touch the  work of Hess on the  ionis
ation balance of air over land and  open sea.

À. J .  M ee.
Formation of negative ions in gases. W. H ey 

and A. L eipunsky (Z. Physik, 1930, 66, 669—685).—  
Experim ents to  determ ine the  probability  of the 
form ation of negative ions in  argon, m ercury, and 
iodine vapours as a function of the  electron velocity are

described in  which care has been taken  to  elim inate 
the  sources of error to  which are a ttrib u ted  the 
discrepancies in  the  d a ta  of o ther workers. The p rob
ability  in  all cases is of the  order of lCk5 in  th e  range
0—20 electron volts. Iodine vapour exhibits a  well- 
defined m axim um  in the neighbourhood of 2-5 volts 
and  thereafter the  probability  a tta in s an  approxim ately 
constan t value. Below 10 volts th e  probability  in  
argon and  m ercury vapour is very small and rises 
rapidly in  the  range of 10—20 volts. R . W . L u n t.

Production of high-speed canal rays without 
the use of high voltages. E . O. L a w r e n c e  and
D. H, S lo a n  (Proc. N at. Acad. Sci., 1931,17, 64— 70).

Value of M [tn .  W . N . B o n d  (N ature, 1931, 
12 7 , 164).—Evidence, against Eddington’s suggested 
value of 1849-6 for MJm  is quoted. L. S. T h eo b a ld .

M asses of the electron, the proton, and the 
universe. (S ir) A. S. E d d in g t o n  (Proc. Camb. 
Phil. Soe., 1931, 27 , 15—19; cf. A., 1930, 518).—An 
extension of the theory  of the  value 137 for th e  con
stan t he 12ne2 is outlined ; i t  gives satisfactory values 
for the  masses of the electron, proton, and universe.

N. M. Bligh.
Eleventh report of the German com m ission on 

atomic weights. M. B o d e n s te in ,  O. H a h n , 
0 . H on igschm id , and  R. J .  M e y e r  (Ber., 1931, 64. 
[B], 1—21).—The repo rt follows th e  general lines of 
its  predecessors. The following changes are adopted : 
As ==74-93 instead of 74-96; Ta=181-36 instead of 
1S1-5; R e=186-31 instead of 18S-7. H . W ren .

Fundamental at. wts. IX. At. wt. of sulphur. 
Synthesis of silver sulphide. O. H on igsch m id  
and  R . S a c h t le b e n  (Z. anorg. Chem., 1931, 195 , 
207—227; cf. A., 1929, 370).—B y direct com bination 
of silver and  sulphur vapour a t  250° th e  value of
1-148621 has been obtained for the ra tio  Ag2S :2Ag, 
which gives 32-0664 for the  a t. w t. of sulphur.” Silver 
sulphide does no t dissociate a t  150—300°.

R . C g t h i l l .
Revision of at. wt. of calcium. At. wt. of 

calcium from sylvine. 0 .  H o n ig sch m id  and  K . 
K em p ter  (Z. anorg. Chem., 1931, 1 9 5 , 1— 14).—  
D eterm ination of the ratios CaCI2:2 Ag and CaCl2:2AgCl 
has given the  value 40-085+0-00060 for the  a t. w t. of 
calcium. The a t. w t. of calcium obtained from 
sylvine is norm al, indicating the  absence of any  
appreciable am ount of the  calcium isotope Ca41.

R . Cut h l l l .
At. wt. of uraninite lead from Wilberforce, 

Ontario, Canada. G. P . B a x t e r  and  A. D. B lis s  
(J. Amer. Chem. Soc., 1930, 52, 4 8 5 1 -4 8 5 3 ).—The 
a t. w t. of lead extracted  from  uraninite  is found to  
be 206-195 and  on certain  assum ptions the  thorium / 
uranium  constan t is com puted to  be 0-27.

J .  G. A. G r if f i t h s .
At. wt. of uranium lead from Swedish kolm.

G. P. B a x t e r  and  A. D. B lis s  (J. Amer. Chem. Soc., 
1930, 52, 4848— 4851).—The a t. w t. of u ranium  lead 
ex tracted  from Swedish kolm, in  which thorium  
could no t be detected, is 206-01. J .  G. A. G r if f i th s .

Determination of the isotope ratio from  
intensity measurements of the boron monoxide 
spectrum. A. E l l i o t t  (Z. Physik, 1931, 6 7 , 75—
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88).—The in tensity  of a spectral line depends on the 
num ber of molecules in  the original state, and on 
the transition  probabilities. If the  curve showing the  
num ber of molecules w ith a  given energy is selective 
to  a range of energies, as is the  case w ith boron m on
oxide in  an  active nitrogen discharge tube, then  
because of the  difference between the  energies of 
v ibration of two isotopic molecules, the  isotope ratio  
m ay no t be proportional to  th e  relative intensities of 
the  corresponding lines. The error in  assuming th is 
proportionality for boron monoxide isotopes is 4—7% . 
The corrected isotope ratio  is 3-63;LO-02, and the 
corresponding at. w t. is lO -lO t^  0-001. The effective 
tem perature of active nitrogen in  such a  discharge 
tube is 470°. A. B. D. C assie.

Iso to p ic  c o n s titu tio n  a n d  a t . w ts . of z in c , t in , 
c h ro m iu m , a n d  m o ly b d e n u m . F . W . A sto n  
(Proc, R oy. Soc., 1931, A , 130, 302—310).—W ith  
the object of determ ining the re la tive  abundance of 
isotopes in  a  num ber of elem ents, a ttem p ts  have 
been m ade to  measure the photom etric in tensity  of 
mass spectra lines. The use of cadm ium  m ethyl and  
germanium ethyl led to  unsatisfactory  results for 
these m etals. In  the experim ents on zinc, zinc m ethyl 
was used. The packing fraction of Znfi4 was found 
to  be —9-9, th e  percentage of th is isotope being 
4S-0. The a t. w t. of the m etal was calculated to  be 
65-380J r 0-02, in exact agreem ent w ith  the best 
chemical determ inations. The m ethyl com pound was 
also used for tin , which gave a packing fraction of 
—7-3 for Sn120 and  a t. w t. 118-72±0-03. Chromium 
hexacarbonyl was used for chromium, and  four iso
topes, 50, 52, 53, and  54, were discovered, 52 being 
m uch the  strongest. A provisional value for the  
packing fraction of Cr52 is —10, giving a t. w t. 52-011 ±  
0 -0 0 6 .~ The hexacarbonyl was also used for m olyb
denum  and  seven isotopes, 92, 94, 95, 96, 97, 98, and  
100, were observed. This group shows a  sim ilarity 
of abundance more striking th a n  th a t  of any  other 
elem ent of such com plexity. The packing fractions 
of Mo98 and  Mo100 were found to  be the same, —5-5 
(approx.), giving a t. w t. 95-97±0-06.

L. L. B ircum shaw .
C o n s titu tio n  of o s m iu m  a n d  ru th e n iu m . F . W . 

A sto n  (Nature, 1931,127, 233).—The mass spectrum  
of osmium tetroxide indicates th a t  the m etal has 
four strong and  tw o weak isotopes, one of the  la tte r 
being isotopic w ith tungsten, W 18G. The mass num 
bers and  %  relative abundances (provisional) are 186 
and 1-0, 187 and 0-6, 18S and 13-5, 189 and 17-3, 190 
and 25-1, and  192 and  42-6, respectively. The pack
ing fraction  is —1-0^2-0 and  the deduced a t. w t. is 
190-31d;0-06, suggesting th a t  the  accepted value of 
190-9 is too high. The behaviour of ru thenium  
tetroxide in  the  discharge makes the following da ta  
uncertain, b u t six isotopes, w ith possibly a  fa in t 
seventh, appear to  be present. The m ass num bers 
and  percentage abundances are 96 and 5, (98) and  — , 
99 and  12, 100 and 14, 101 and 22, 102 and  30, and  
104 and  17, respectively. Assuming a packing frac
tion of approxim ately —6, these give an a t. w t. of 
101-1, b u t the  divergence from th e  accepted value of 
101-7 can be p a rtly  explained in  th is case.

L. S. T h eo bald .

Iso to p e s  a n d  liv in g  o rg a n is m s . W . V e r n a d 
sk y  (Compt. rend., 1931, 19 2 , 131— 133).—To deter
mine w hether living organisms have the power of 
separating isotopes, compounds of potassium , iron, 
magnesium, zinc, calcium, silicon, and  sulphur have 
been prepared from them  and the  a t. wts. are to  be 
determ ined (cf. Lowry, th is vol., 141).

C. A. SlLBERRAD.
R e m o v a l of r a d o n  f ro m  a n  e m a n a tio n  c h a m b e r  

a f te r  u se . C. L. U tt e r b a c k  and  D. D e v a p u tr a  
(Rev. Sci. In str., 1931, [ii], 2 , 53—54).—An apparatus 
and m ethod are  described for the  rap id  rem oval of radon 
after work on solutions containing radium  up to  10~7 g. 
per litre, by  a lternate  evacuation of the  em anation 
cham ber and sweeping ou t w ith specially dried air.

N. M. B lig h .
M a g n e tic  s p e c tr a  of a -ra y s . S. R o sen b ltjm  (J. 

Phys. Radium , 1930, [vii], 1, 438—444).—Two pieces 
of apparatus are described. I t  is shown th a t  all the 
a-rays from thorium -C  do no t travel w ith  identical 
speeds, b u t in  groups. C. W . G ibby.

A n o m a lo u s  s c a t te r in g  of a-p  a r tic le s  b y  l ig h t  
nu c le i. E . Gu tii and  T. S e x l  (Z. Physik, 1930, 66, 
577—580).—A m ethod is indicated for the exact cal
culation of anomalous scattering of a-particles by a 
G am ow-Gurney-Condon poten tia l field, instead of by 
the usual successive approxim ation m ethod.

A. B. D. C assie .
C a p tu re  of e le c tro n s  b y  a -p a r tic le s . H . C. 

W e b s te r  (Proc. Camb. Phil. Soc., 1931, 27 , 116— 
130).—The capture of one and tw o electrons by  swift 
a-particles, reported  by Davis and Barnes (cf. A.,
1929, 971; 1930, 393), was investigated, using an  
electrical counter instead of a  scintillation screen, w ith  
completely negative results. D etailed considerations 
of various aspects of th e  experim ental conditions and 
in terpreta tion  of d a ta  show no possibility of recon
ciliation w ith  the  reported  effect. N. M. B lig h .

S c a tte r in g  of s lo w  a -p a r tic le s  b y  h e liu m .
P. M. S. B l a c k e t t  and  F . C. Champion (Proc. R oy. 
Soc., 1931, A, 1 3 0 ,3 8 0 —388).— M ott has shown (A.,
1930, 269), from  consideration of the  sym m etry of 
the  wave functions, th a t  the  scattering of particles 
by  an  inverse square field is quite different from  th a t  
of the  classical theory  when the scattering  and  sca t
tered  particles are identical. By using an  autom atic 
W ilson cham ber containing a  m ixture of helium  and 
oxygen, the scattering of a-particles by  helium  has 
been followed down to  a  velocity of 108 cm. per sec., 
corresponding w ith a  range of 0-5 mm. in  air a t 
N .T.P .  L. L. B ircu m sh aw .

A tte m p t  to  d e m o n s tra te  th e  e x is te n c e  of s h o r t-  
r a n g e  a -p a r tic le s  f ro m  ra d iu m -C . G. H .
H e n d e r so n  and  J .  L. N ic k e r so n  (Proc. N ova Scotia 
In s t. Sci., 1930,17 , 256— 258).—An a tte m p t to  detect 
short-range particles from  rad ium -C by  the W ilson 
cham ber m ethod showed th a t  no group of particles 
of definite range could be detected  above the  general 
background. H . B u r to n .

A b so rb a b le  r a d ia t io n  a c c o m p a n y in g  a -ra y s  
f ro m  p o lo n iu m . (Mme.) I. C u r ie  and  F . J o l io t  
(J. Phys. Radium , 1931, [vii], 2, 20—28).—A more 
detailed account of work already noted (A., 1930, 130).
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Loss of energy by (3-particles, and its distri
bution between different kinds of collisions.
E. J .  W illia m s  (Proc. R oy. Soc., 1931, A, 130, 328— 
316).—Theoretical. The requirem ents of the  classical 
and quantum  theories are com pared, and i t  is shown 
th a t  the  quantum  theory  is in general agreem ent 
w ith experim ent and provides an explanation  of 
several p rev io u s^  obscure effects, particularly  in con
nexion with prim ary  ionisation.

L. L. Bircum sha'w.
R a te  of lo s s  of e n e rg y  b y  p -p a r tic le s  in  p a s s in g  

th ro u g h  m a t te r .  E . J .  W illia m s  (Proc. Roy. 
Soc., 1931, A , 130, 310—327).—M ost of the previous 
experim ental work which has been carried ou t on 
P-particles is v itia ted  by  the effects due to  scattering 
and straggling. E xperim ental values which are p rac
tically  free from these effects are now given for the  
ra te  of loss of energy by  p-particles w ith velocities 
ranging from abou t 0-1 to  0-97c.

L. L. B iroum shaw .
P h o to g ra p h ic  e ffec ts  of y -ra y s . J .  S. R o g e r s  

(Proc. Phys. Soc., 1931, 43, 59—67).—A lthough slow, 
a photographic m ethod can be used for m easuring 
intensities of y-rays, even when very  small. The 
photographic action of y-rays from radium  and radon  
in  equilibrium  w ith the ir short-lived products has 
been investigated. The variation of photographic 
density  w ith  tim e of exposure (using constan t in tens
ity) and  the  variation  of density  w ith in tensity  (con
stan t tim e) were exam ined for. y-rays filtered through 
lead screens of different thicknesses. The index in 
the Schwarzschild relation is u n ity  for all lead filters. 
A photographic m ethod has been developed for the 
determ ination of absorption coefficients. The absorp
tion coefficient of lead for y-rays is 0-533 cm.-1- for 
thicknesses of lead from  1 to  7 cm. This is the same 
value as was found by  Ivohlrausch for the  harder 
rays from  radium -C, b u t is som ewhat less th an  th a t  
obtained by A hm ad w ith  a filter of lead 1 cm. thick.

A. J .  Mee.
A b so rp tio n  co e ffic ien ts  of y - ra d ia t io n  f ro m  

ra d iu m -/)  a n d  -E, a n d  th e  n u m b e r  of e m itte d  
q u an ta . (Miss) S. B ram son  (Z. Physik, 1930, 
66, 721—740).—Absolute m easurem ents have been 
made of ionisation currents due to  y-radiation  from  
radium-D and  -E, a fte r passage through alum inium  
and copper. R adium -/) showed absorption coeffi
cients corresponding w ith the w ave-length 2-G x 10~° 
cm., and rad ium -// the  wave-lengths 1-55 and  0-5 x 
10-9 cm. The longer radium -/? wave-length is a  Ka. 
radiation from  polonium, b u t the shorter probably  
arises in  the  radium -D  nucleus. The m agnitude 
of ionisation curren ts showed th a t  every 100 dis
integrating radium -D  atom s em itted  3-1 ± 1 -2 , and 
every 100 disintegrating radium -D atom s em itted
O-SiO-25 y-qUantum. The in ternal absorption coeffi
cient is known for radium -D , and indicates th a t  every 
disintegrating radium -D  nucleus em its one y-qnantum .

A. B . D . C assie .
N u m b e r  of y -q u a n ta  e m it te d  f ro m  ra d iu m -D .

E. S t a h e l  and G. J .  Sizoo (Z. Physik, 1930, 66, 
741—747).—The num ber of y -quan ta  em itted  from  
radium -D due to  disintegration was determ ined by 
means of an  ionisation cham ber containing m ethyl 
iodide. D -Radiation from excited atom s was a b 

sorbed by 1 mm. of alum inium  and  (3-radiation was 
deflected by  a m agnetic field. Energy absorbed by 
the  m ethyl iodide th a t  does no t contribute to  ionis
ation  was allowed for. E very  100 disintegrating 
radium -D  atom s em it 2-4fl; 0-7 y-quanta.

A. B. D. C assie.
M e th o d s  of in v e s t ig a tin g  tb e  in te n s i t ie s  of 

y -ra y s . C. D. E l l i s  and D. S k o b e lt z y n  (Nature, 
1931, 127, 125).—The m ethods of Skobelzyn (A., 
1930, 8) and  of Ellis and  A ston {ibid., 1339) for 
m easurem ents of the  intensities of the  y-rays of 
radium -D and  -0  are discussed in  relation  to  each 
o ther and  are shown to  be com plem entary. Con
fidence in  the values of the individual intensities of 
the  y-rays m easured by  the  photo-electric m ethod is 
also given by  this agreem ent. L. S. T h e o b a ld .

P h o to -e le c tr ic  a b s o rp t io n  of y -ra y s . L. H. 
G ray  (Proc. Camb. Phil. Soc., 1931, 27, 103— 112).— 
Available d a ta  for the  derivation of a form ula for 
the photo-electric absorption coefficient of X -rays and  
y-rays are reviewed. N. M. B lig h .

A b s o rp tio n  la w  fo r  s h o r t  w a v e -le n g th  y -ray s . 
L. M e itn e r  and H . H. H u p fe ld  (Z. Physik, 1931, 
67, 147— 168).—The absolute scattering  coefficient of 
y-rays of wave-length 4-7 X  from thorium -6 '", filtered 
through 4 cm. of lead, was determ ined for different 
substances and  was found to  correspond w ith  th a t  
calculated from  the  form ula of K lein and N ishina 
(A., 1929, 373) for carbon only ; in general, ae in 
creases w ith increasing nuclear charge. For y-rays 
for radium -C the  scattering coefficients for alum inium  
and carbon are identical and accord w ith  the theory.

A. J .  M ee .
T h e o ry  of a to m ic  d is in te g ra t io n . I I . G. B e ck  

(Z. Physik, 1931, 67, 227—239; cf. A., 1930, 1233; 
this vol., 16).—The case of a heavy nucleus is con
sidered where the incident a-rays cannot penetrate  
far, and the  excitation of a  nucleus by  direct collision 
w ith  a-rays is discussed. A. J .  M ee.

P r e s e n t  s ta tu s  of th e o ry  a n d  e x p e r im e n t  a s  to  
a to m ic  d is in te g ra t io n  a n d  a to m ic  s y n th e s is .
R . A. M illik a n  (Science, 1931, 73, 1— 5).—An 
address. L. S. T h e o b a ld .

M ic ro c a lo r im e tr ic  m e a s u re m e n ts  of a  th e rm ic  
e ffec t v a ry in g  w i th  t im e . A. D o r a b ia ls k a  (Rocz. 
Chem., 1931, 11, 35—39).—The increase in  h ea t p ro 
duction of 2-2 mg. of rad ium  separated  from  em an
ation and  from  slowly disintegrating products can be 
m easured by m eans of an  adiabatic  microcalorimeter., 
and is a m easure of the  accum ulation of em anation.

R . T ruszkow ski.
R a d ia tio n  a n d  m o le c u la r  p ro p e r t ie s . R . D. 

K le e m a n  (Z. anorg. Chem., 1931, 195, 164— 172).—  
Theoretical. I t  is shown th a t  th e  au th o r’s theory  of 
a  sta tic  atom  is capable of affording a  comprehensive 
explanation of the phenom ena of photochem istry (cf. 
A., 1930, 1340). I t  also yields a satisfactory  physical 
in terp re ta tion  of rad iation  and  ionisation potentials.

R . C u t h i l l .
Q u a n tu m -m e c h a n ic a l m o tio n  of fre e  e le c tro n s  

in  e le c tro m a g n e tic  fie ld s . E . H . K e n n a r d  (Proc. 
N at. Acad. Sci., 1931, 17, 58—63).
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T ra n s fe r  of e n e rg y  b e tw e e n  a to m s  o n  co llis io n .
0 .  N . R ic e  (Proc. N at. Acad. Sci., 1931.1 7 , 34—39).— 
M athem atical. An outline is given of a modification 
of B orn’s trea tm en t of the question of energy exchange 
betw een atom s or molecules which takes into account 
the  relative transla tional energy and also m eets the  
objections raised by K allm ann and  London (A., 1930, 
395) to  Frenkel’s  view th a t  B orn’s m ethod m ay be 
applied directly  (ibid., 132). The m ethod yields in  
an y  given case an  upper lim it for the  radius of action 
which is considerably smaller th an  th a t  found by 
K allm ann and  London (A., 1929, 487).

H . F . Gil i/b e .
A b so rp tio n  coeffic ien t of e a r th  r a d ia t io n  in  a ir .

G. A. Suckstorff (Naturwiss., 1931, 1 9 , 87—88).— 
The absorption coefficient of ea rth  rad iation  for free 
a ir (10 m etres above ground level) was found to  be
3-4 x lO -5 cm.-1 ; for air in an  iron tow er 10 m etres 
high tho value was 4-5 X lO -5 cm.-1 Tlio absorption 
curve in  free air can be represented by th e  addition 
of three absorption curves w ith  coefficients, 4 '6, 3-2, 
and  2-6 XlO-5 cm.-1, which correspond w ith  the ionis
ing influences of radium , thorium -C ", and  potassium , 
respectively. W. R . A r g o s .

T ra n s fo rm a tio n  of l ig h t  in to  h e a t  in  so lid s . I. 
J .  F r e n k e l  (Physical Rev., 1931, [ii], 37 , 17—4 4 ; 
of. A., 1930,126, 132).—M ainly m athem atical. F rom  
the  analogy between a  crystal and  a  molecule the  
electronic excitation  forming tho  first stop in  the  
process of ligh t absorption is d istribu ted  among the 
atom s in  the  form  of “ excitation w aves,” sim ilar to  
sound waves, which are used to  describe the h ea t 
m otion in  the  same crystal. N. M. B lig h .

B u ild in g  u p  of e le m e n ts  in  s ta r s .  W . A n d e r 
so n  (Z. Pliysik, 1931, 67, 294—295).—The sta tem en t 
of A tkinson and H outerm ans (A., 1929, 738) th a t  
the  tem peratu re  of stars is of the  order of 4 x  107° 
and th a t  tho density  is about 10 g. per c.c. does no t 
agree w ith  Milne’s value of 10u °. A. J .  M e e .

V an  d e r  W a a ls  fo rc e s  fo r  h y d ro g e n  a n d  h e liu m  
a t  la r g e  in te r -a to m ic  d is ta n c e s . H . R .  H a s s e  
(Proc. Camb. Phil. Soc., 1931, 27, 60—72; cf. Eisen- 
schitz, A., 1930, 525; Lennard-Jones, th is vol., 17).— 
M athem atical. The interatom ic force a t  large d is
tances is calculated from  the  principle of m inimum 
energy by  a  m ethod based on th a t  used for the  
polarisabilitv of helium (cf. th is vol., 14).

N. M. B lig h .
S e p a ra tio n  of th e  tw o  ty p e s  of io d in e  m o le c u le  

a n d  th e  p h o to c h e m ic a l re a c tio n  of g a se o u s  
io d in e  w ith  h ex en e . R . M. B a d g e r  and J .  W . 
U rm sto n  (Proc. N at. Acad. Sci., 1 9 3 0 ,1 6 , SOS— 811). 
—W ood and  Loomis (J. F ranklin  In st., 1928, 205, 
481) found th a t  th e  fluorescence spectrum  of iodine 
excited by th e  green m ercury line (5461 A.) contained 
only half the  num ber of lines of the  fluorescence 
spectrum  excited b y  white light. The lines appearing 
under excitation by 5461 A. are ascribed to  an  
“ ortho ” type of iodine molecule. Therefore by  
irradiating iodino w ith  5461 A. i t  is possible to  
ac tiv a te  selectively ‘ ‘ o r th o 5 ’ molecules. Experim ents 
were perform ed in  which th e  activa ted  “ ortho ” 
molecules reacted  w ith  hexene are discussed. I t  is  
claimed th a t  a fter irradiating a m ixture of iodine

and hexene w ith  5461 A. for 24 hrs., the  residual 
iodine consists largely of molecules which cannot 
absorb the m ercury green line. W . R . A n gu s.

P h o to m e tr ic  p ro p e r t ie s  of g ro u n d  a n d  f ro s te d  
g la s s . J .  D o u r g n o n  and  P. W a g u e t  (Compt. rend., 
1931, 192, 155—156). C. A. S ilb e r r a d .

H ig h ly -a tte n u a te d  f la m e s  of a lk a li  m e ta l  
v a p o u rs  w ith  h a lo g e n  h y d r id e s . G. S c h a y  (Z. 
physikal. Chem., 1930, B , 11, 291— 315; cf. A., 1930, 
832).—Reactions between opposing stream s of halogen 
hydrides and  vapours of sodium or potassium  have 
been studied by  the  m ethods described in  earlier 
papers. The prim ary  reaction  is M + H X = M X -f-H , 
and  tho luminescence observed is due to  subsequent 
reaction of the hydrogen atom s. A p a r t  of tho 
em itted  light is due to  a  reaction H + H X = H 2-}-X 
and  the rem ainder probably  to  com bination of 
hydrogen atom s w ith sodium adsorbed on tho walls 
of the tube, and  subsequent reaction of tho hydride 
w ith atom ic hydrogen. The ligh t em itted  by  the 
sodium flames is th a t  of the  sodium D  line, whereas 
tho potassium  flames give a continuous spectrum .

F . L. U sh e r .
A m m o n ia  d is c h a rg e  tu b e . G. I . L a v in  and 

J . R . B a te s  (Proc. N at. Acad. Sci., 1930, 16, 804— 
808).—The active products in  th e  ex it tube of an  
am m onia discharge tube  have been exam ined and 
seem to consist of atom ic hydrogen and  N H  or N IL- 
The catalytic effects of certain  substances and  the  
characteristic luminescences a t  various surfaces have 
been exam ined (A., 1930, 659) and  are discussed.

W . R . A n gu s.
B a n d  s p e c tru m  in te n s i t ie s  fo r  s y m m e tr ic a l  

d ia to m ic  m o le c u le s . I I .  E . H u tc h is s o n  
(PhysicalR ev., 1931, [ii], 3 7 ,4 5 —50).—M athem atical. 
The approxim ate expression previously deduced (cf. 
A., 1930, 1331) is extended, using th e  Schrödinger 
pertu rbation  theory  and  rem oving the restric tion  of 
linear oscillations. N. M. B lig h .

T h e o re tic a l v a lu e s  of th e  q u a n tu m  of e n e rg y  of 
v ib ra t io n  of u n e x c ite d  g a se o u s  a lk a li  io d id e s .
H . J .  v a n  L e e u w e n  (Z. Physik, 1930, 66, 241—245). 
— Theoretical. B riick’s m ethod (A., 1929, 381) is 
used to  calculate the energy of in teraction  of a  com
paratively  small positive ion and the électrons of a 
completed O shell, where th e  0  shell moves in  a  field 
of force due to  a  nucleus of effective charge Z. 
Exam ples discussed are lithium , sodium, and  rubidium  
iodide. A. B. D. C assie .

A n a ly s is  a n d  in te rp re ta t io n  of h y d ro g e n  
c h lo r id e  h a n d s  in  th e  u ltra -v io le t . M. K u lp  (Z. 
Physik, 1931, 67, 7—23).—The band  spectrum  ob
tained  by  a Geissler discharge in  stream ing gaseous 
hydrogen chloride was m easured (cf. A., 1930, 1089 ; 
th is vol., 19). W . R . A ngus;

In flu en ce  of th e  c ry s ta l  la t t ic e  on  th e  a b s o r p 
t io n  s p e c tru m  of a  c o m p o u n d . H . F e s e f e l d t  
(Z. Physik, 1931, 67, 37— 41).—A bsorption spectra 
betw een 180 and  600 m g are  given for silver and 
thallium  iodides a t  one. tem peratu re  below the  
inversion point, and a t  ano ther above the  inversion 
po in t. V ariation of th e  absorption constan t w ith 
tem pera tu re  of silver iodide a t  480 m g is also given,
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The curves indicate th a t  silver and  thallium  iodides 
have no t simple ionic la ttices like those of the  alkali 
halides. A. B. D. C assie .

Intensity relationships in the spectra of alkali 
mixtures and the possibility of quantitative 
spectral analysis of these elements. H . L u ca s  
(Z. anorg. Chem., 1931, 195, 321—337).—W ith the  
object of establishing a  technique for the  spectroscopic 
determ ination of sodium and  potassium  in  a  m ix ture 
of salts th e  in tensity  ratios of suitable spectral lines 
of th e  tw o m etals have been m easured. W hen the  
carbon arc is used no t only the  intensities b u t also the  
ratios of the  intensities v a ry  from  po in t to  po in t in  the  
a r c ; in  th e  coolest region, where the  field streng th  is 
small, the  more readily  excited potassium  spectrum  
becomes relatively  more intense. B y m easuring the 
emission always from  th e  same zone of the  arc and 
m aintaining constan t voltage, current, and  length  of 
arc the  in tensity  ratios of sodium or potassium  lines 
of different series b u t of which the  upper term s have 
approxim ately the  same excitation  po ten tia l are 
constan t to  w ith in  10%. F o r lines of th e  same series 
the error m ay be 40—50% , and deviations of this 
order are obtained also when com paring the  lines of 
sodium w ith  those of potassium . The in tensity  ratio , 
however, bears a definite relationship to  th e  com 
position of the  salt m ixture, and  by employing the 
doublet ratios of either m etal as a  control, the  error 
of a  determ ination  m ay be reduced to  abou t 20—■ 
25% . The error is of the same order if th e  spark  a t  
the surface of a solution of the  salts be employed 
as the  source of light. H . F . G il lb e .

Em ission spectra of benzene derivatives. J, B.
A u st in  and  I. A. B la c k  (J. Amer. Chem. Soc., 1930, 
52, 4755—4762; cf. A., 1930, 660; McVicker, M arsh, 
and  Stew art, J.C .S., 1923, 123, 642, 2147).—The 
ultra-violet emission band spectra of the  vapours of 
toluene, o- ,  m - ,  and  p-xylene, and ethylbenzene, 
excited in a  Tesla discharge, have been photographed 
and the  wave-lengths of bands betw een 2600 and  
3000 A. determ ined to  w ith in  ± '0*5-A. The toluene 
and ethylbenzene bands are displaced tow ards the 
red, as com pared w ith  those of benzene, and  those of
o-, m - ,  and  p-xylene exhib it progressively larger d is
placements. The application of these spectra to  
qualitative and q u an tita tiv e  analysis is lim ited.

J. G. A. G r if f i t h s .
Simple relations between molecular spectra 

a n d  structure. H . D e s l a n d r e s  (Compt. rend., 
1930, 191, 1404— 1407). The form ula v—qd1/ r s ±  
q'd'jr's' (cf. A., 1925, ii, 1023) and th e  theory  of a 
fundam ental frequency (^ = 1 0 6 2 -5 ) are exam ined in  
regard to  the ir applicability  to  certain  v ibration  bands, 
residual rays, and  R am an spectra. The frequencies 
are shown to  be in tegral m ultiples of various fractions 
(from -J- to  1/160) of the  fundam ental frequency.

C. A. SlLBERRAD.
Absorption spectra of dibenzyl and its deriv

atives. (Mme.) R am art-L u cas and  J .  H o c h  
(Compt. rend., 1931, 192, 53—55).—Dibenzyl p re
pared in  hexagonal p la tes by th e  action  of sodium and  
magnesium on three specimens of benzyl chloride of 
different origins showed th e  a  and  b absorption bands 
observed by  B aly and  by  Castille (A., 1927, 186, 608),

th e  form er varying in  in tensity . Condensation of 
tw o specimens of brom oethylbenzene and benzene in  
th e  presence of alum inium  chloride gave prism atic 
needles of dibenzyl showing only th e  b band  (2700— 
2300 A.). The differences in  absorption and  crystal 
s truc tu re  are accounted for by  th e  presence in  the  
form er specimen of abou t 0-05% of stilbene.

J .  G r a n t.
Ultra-violet absorption spectra of the quinoline 

group. C. S. H ic k s  (Austral. J. E xp. Biol., 1930, 
7, 171— 181).—The following ultra-v io let absorption 
bands have been determ ined : quinine XX 3268—3058, 
2805—2570, 2390— ? A. (in alcohol); quinine hydro
chloride, XX 3295—3035, 2800—2580, 2325— ? (in 
w a te r); m ethylquinine sulphate, XX 3285—3020, 
2776—2581, 2385— ? (in w ater); cinchonine,
XX 3150—3125, 2818—2450, 2240— ? (in alcohol); 
cinchonine hydrochloride XX 3150— 3125, 2850—2470, 
2280— ? (in w ater); cinchotoxin, XX3100—2630, 
2376—2322, 2174—  ? (in alcohol); cupreine, XX 3340— 
3040, 2815—257S, 2190— ? (in alcohol); hydro
cupreine XX 3335— 3049, 2840—2685, 2413— ? (in 
alcohol); optochin hydrochloride, XX 3355—3400, 
2872—2570, 2840— ? (in w ater); eucupine d ihydro
chloride, XX 3305—2700,2350—? (in w a te r) ; euquinine, 
XX 3305—3005, 2800—2575, 2300— ? (in alcohol); 
hydrochinotoxin, XX 3390—2865, 2265—  ? (in w a te r ) ; 
liydrochininone, XX 3465—2840, 2265—  ? (in alcohol); 
yohim bine XX 2745—2445, 2190— ? (in w ater). The 
absorption bands of th e  quinine alkaloids are d e te r
m ined alm ost entirely  by  the  quinoline nucleus and 
n o t by  th e  quinuclidine group. W . 0 . K erm ack .

Infra-red spectra of water, hydrogen sulphide 
and selenide. W . M isch k e  (Z. Physik, 1931, 67,
106— 126).—The spectra of hydrogen sulphide and 
selenide were p lo tted  betw een 0-8 and  18 p. H ydrogen 
sulphide showed bands a t  14-6, 8-1, 4-27 ¡j. (funda
m ental frequencies), and  a t  2-70, 1*92, and  1-57 a 
(com bination frequencies); hydrogen selenide showed 
bands a t  8-5, 4-25, 3-33, and 2-3 a. P a rtia l resolution 
was obtained for m ost of the  bands. P - R  branch 
separations give a  m om ent of inertia  2-0 XlO-40 g.- 
cm .2 H und’s model (A., 1925, ii, 479) of hydrogen 
sulphide gives J 1= 3-5, ./2= l - 3 , J ,= 4 -8  X10-40 g.-cm.2, 
and  th e  m ean value ■$'J1J 2J 3 agrees w ith 2-0 x  10~40 
g.-cm.2 An alternation  in  the  in tensities of resolved 
lines in  the  S-lp. band  is ascribed to  tw o form s of 
hydrogen sulphide corresponding w ith parallel and 
w ith  anti-parallel hydrogen nuclear spins.

A. B. D. C assie .
Absorption of ultra-violet rays by transparent 

liquids. J. C lu z e t  and  T. K ofm an  (Compt. rend. 
Soc. Biol., 1930, 103, 783—785; Chem. Zentr., 1930, 
ii, 12).—U sing a  cadm ium  cell, th e  u ltra-vio let 
absorption in  th e  region 3000—2300 A. has been 
investigated  for the  commoner organic solvents and 
acids, and  for aqueous solutions of common inorganic 
salts. L . S. T h e o b a ld .

Ultra-violet absorption spectrum <. of lignin 
derivatives. E . H a g g lu n d  and F. W. K li n g s t e d t  
(Z. physikal. Chem., 1931, 152, 295—312).—The 
positions of th e  m axim a and  m inim a in the absorption 
spectra, and  the  molecular extinction coefficients, are 
given for m ethyl-, ethyl-, and tsoamyl-iignin, for
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lignosulphonic acicl, and for alkali lignins derived from  
different species of wood. There is com paratively  
strong selective absorption. F . L. U sh e r .

O p tic a l e ffec ts  (a b so rp tio n  a n d  flu o rescen ce) 
c a u se d  b y  s a l t  fo rm a tio n  of s u b s t i tu te d  c in n a m ic  
ac id s . H . L e y  and R . D r e in h ô f e r  (Z. wiss. Phot., 
1930, 29, 134— 154).— Q uantita tive m easurem ents of 
the  absorption of o-hydroxy- and o-amino-cinnamie 
acids and  their alkali salts show th a t  th e  spectra in  
the  region down to 220 mg consist of two bands, one 
of long and the o ther of short w ave-length. The 
fluorescence centres in  the  molecules are the  groups 
d |H 4'O H  (or CeH j-0 ' in  th e  m ore strongly fluorescing 
alkali o-hydroxycinnam ate) and C6H 4-NH2. The 
absorption of rays in the  long-wave-length bands 
produces th e  fluorescence. J .  W . G la s s e t t .

T h e rm o lu m in e sc e n c e  in  g la s s e s  w h ic h  c o n ta in  
tw o  a c tiv a to rs . B. E . C ohn and  W. D. H a r k in s  (J. 
Amer. Chem. Soc., 1930, 52, 5146—5154; cf. Nys- 
w ander and  Cohn, A., 1930, 520).—The progressive 
addition of manganese to  zinc borate glass containing 
cerium  a t  first increases and  then  decreases the  
thermoluminescence. Sim ilar affects are produced 
by the  addition of cerium to  the  glass containing 
m anganese. As to  w hether the  addition of a definite 
proportion of cerium will activa te  or dam p the  
luminescence depends on the  concentration of the 
manganese. The emission spectrum  from  zinc borate 
glass containing m anganese is a  band occupying the  
green, yellow, and  red. The ultra-vio let absorption 
bands of zinc borate glass containing cerium, 
manganese, or thorium  have single ends on the  longer 
w ave-length side and  the  energy of luminescence m ay 
be derived from near these boundaries. I t  is con
cluded th a t  different light sources will excite therm o
luminescence of different relative in tensity  w ith 
different solutes in  the sam e solvent. A bsorption 
curves of these glasses are given and  th a t  of zinc 
borate containing m anganese is anomalous.

J .  G. A. G r if f i t h s .
D ecay  of p h o sp h o re sc e n c e  in  sy lv in e  c o n ta in in g  

th a l l iu m  c h lo r id e  a n d  i ts  d ep en d en ce  on  te m 
p e ra tu re .  W. B ü n g e r  and W . F le c h s ig  (Z., 
Physik, 1931, 6 7 ,42—53).—A m ethod for determ ining 
the decay of phosphorescence a t  different w ave
lengths is described. The to ta l rad iation  em itted  
as phosphorescence decays exponentially w ith tim e. 
I t  has a  definite physical significance, and w ith this is 
associated a threshold energy necessary for emission 
of phosphorescence. This is calculated to  be 1-5 g, 
where prelim inary experim ents have shown the 
excited KC1-T1C1 system  to  have high absorption.

A. B. D. C assie.
R a m a n  s p e c tru m  of n i t r ic  ox ide . F . R a s e t t i  

(Z. Physik, 1930, 66, 646— 649).—An exposure of 
72 hrs. gave a p la te  with displacem ents corresponding 
w ith m ys— >-2n 3.2 and indicates th a t  the  doublet 
separation is 122 cm.-1 The instrum ent did no t 
resolve individual ro ta tion  lines, b u t the  photographs 
suggest th a t  the  transitions A / = ± l  and  ± 2  occur, 
as theoretically  predicted for a  II level.

A. B. D. C assie .
R a m a n  e ffec t a n d  c o n s titu tio n  of m o le c u le s . 

I I I .  T h e  fu n d a m e n ta l fre q u e n c ie s  of m o le c u le s

of ty p e  XY4. E ffec t of m ix e d  h a lid e s . B.
Trum py (Z. Physik, 1930, 66, 790—806; cf. A., 1930, 
1499).—R am an displacem ents due to the  molecules 
CC14, SiCl4, TiCl4, SnCl4, and  SnBr4 were obtained, 
and the corresponding infra-red frequencies calculated, 
The chlorides each show four intense infra-red funda
m ental frequencies, which dim inish regularly as the  
m ass increases from  carbon to  tin . D ennison’s 
expressions (A., 1926, 659) for the  norm al vibration  
frequencies of such te trahed ral molecules are used to  
deduce ratios of the  fundam ental frequencies, and 
these ratios show th a t  theory  and  experim ent agree 
to  w ithin 10%. The infra-red fundam ental fre
quencies of SnBr4 are less th an  those of SnCl4, agree
ing w ith the  g reater mass of bromine. M ixtures of 
SnCl4 and SnBr4 in  the  ratios 1 : 1 ,1  : 3, and 3 : 1 were 
investigated and showed new R am an  displacem ents. 
The lines due to  SnCI4 and SnB r, were considerably 
weakened, and new lines were even more intense th an  
the  original lines. R esults support the hypothesis 
th a t  SnCl2B r2, SnBr3Cl, and  SnBrCl3, respectively, are 
the chief in term ediate products in  these m ixtures.

A. B. D. C assie.
C h em ica l c o n s titu tio n  a n d  th e  R a m a n  e f f e c t : 

e th y len ic  c o m p o u n d s . R . L esp iea it  and B otjr-  
g t je l  (Bull. Soc. chim., 1930, [iv], 47—48, 1365— 
1376; cf. A., 1930, 1091).—W hen the double linkings 
are of different types, i.e., closed or open chain, 
num erous lines appear in the  neighbourhood of the  
frequency 1600 cm.-1 The substitu tion  b y  m ethyl 
of a hydrogen atom  attached  to  an  ethylenic carbon 
atom  causes an  increase of the  characteristic R am an 
frequency, b u t the  effect is less m arked th a n  in  
acetylenic compounds. The existence of conjugated 
double linkings is indicated by  increased in tensity  of 
the  lines due to  each linking. Comparison of the  
R am an spectra  of phenyltrim ethylene w ith  those of 
allyl- and  propenyl-benzene shows th a t  the  first- 
nam ed contains a  three-m em bered ring, in  confirm 
ation  of the  view previously expressed (A., 1930,1041).

H . F . G il lb e .
C h em ica l c o n s titu tio n  a n d  th e  R a m a n  e f f e c t : 

ace ty len ic  c o m p o u n d s . B o h r g u e l  and  P. D a u r e  
(Bull. Soc. chim., 1930, [iv], 47—4 8 , 1349— 1365).— 
A detailed account of work m ostly  published else
where (A., 1930, 978). In  addition to  th e  lines p re 
viously reported , there  appears to  be a  fa irly  strong 
line of frequency abo u t 350 cm r 1 due to  th e  triple 
linking, b u t its  position depends on the  n a tu re  of 
the  compound under investigation. The linking 
:C*Me is characterised by  a  ra th e r strong line of 
frequency 1375. The effect of substitu tion  in  an  
acetylenic side-chain in  arom atic com pounds is 
described. H . F . G il lb e .

R a m a n  e ffec t in  m o n o h a lo g e n  d e r iv a tiv e s  of 
m e th a n e . G. N . B a l l  (Z. Physik, 1930, 66, 257— 
260).—The R am an  spectra due to  m ethyl chloride, 
bromide, and iodide were investigated  w ith a  spectro
m eter of dispersion 50—90 A. per mm. in  the  range 
3650—4916 A. M ethyl chloride gave displacem ents 
corresponding w ith 13-85, 7-36, and 3-37 g, m ethyl 
brom ide 16-8 and  3-38 g, m ethyl iodide 19-6, 8-00, 
and  3-38 g. Thus only th e  fundam ental frequencies 
of v ibration  appear. The 16-8 g displacem ent for the



G E N E R A L , P H Y S IC A L , A N D  IN O R G A N IC  C H E M IS T R Y . 2 8 5

brom ide and 19-6 a  for the  iodide were predicted, 
from  infra-red m easurem ents, by  B ennett and Meyer 
(A., 1929, 239). A. B. D. C assie .

Io n is a tio n  of a i r  b y  th e  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 r la c h e r  (Physikal. 
Z., 1931, 32, 91—97).—The dependence of the  
ionisation on the velocity of stream ing of the  gas over 
the phosphorus, the  tem perature, and  the  area of the 
phosphorus surface is exam ined. F o r air i t  was 
found th a t  there  was a  m arked increase of ionisation 
w ith tim e. W hen th e  oxidation has once begun there 
is a  rise of tem peratu re  which increases the  ionisation. 
W ith  increasing velocity of stream ing, the  ionisation 
increases. I t  appears th a t  when the  gas is still the  
oxidation zone is round the  phosphorus, bu t when 
the  gas is in  m otion the  oxidation zone is inside the 
ionisation cham ber. In  m oist stream ing oxygen, 
there is no increase in  ionisation a t  atm ospheric 
pressure. F o r d ry  oxygen, however, there  is an  
increase, the  increase depending on the  degree of 
dryness. W ith  d ry  oxygen and d ry  phosphorus there 
was strong ionisation and  cloud form ation, b u t no 
glow. The effect on the  ionisation of the  adm ixture 
of foreign substances (isoprene, cyclohexenc, cyclo- 
hexane, and  benzene) w ith  the air was determ ined. 
There was sm aller ionisation w ith  isoprene and 
cycZohexene th a n  w ith cycZohexane and  benzene. The 
ionisation decreases w ith  increasing concentration 
of the  foreign substance. A. J .  M ee.

In flu en ce  of a d s o rb e d  g a s  la y e r s  on  th e  p h o to 
effec ts  of s a l ts .  J .  K la p h e c k e  (Naturwiss., 1931, 
19, 87).—The properties arising from  an  adsorbed 
layer of gas in  Geiger counting cham bers is discussed 
(cf. Bosch and  K lom b, th is  vol., 142). W ater vapour 
prom otes th e  escape of electrons from salts. Salts 
which have been heated  strongly in  a  vacuum  show- 
little  or no photo-electric effect on cooling. I f  a  salt 
is produced by sublim ation and  then  in troduced in to  
a photo-cell, a  certain  photo-stream  is obtained which 
is increased ten-fold by trea ting  the  sa lt for a short 
time w ith  w ater v a p o u r; th e  sam e sa lt prepared from 
an aqueous solution gives a m uch higher pho to 
stream . Therefore adsorbed and  occluded w ater 
both ac t as prom oters for th e  escape of electrons. 
The influence of gases on the  phenom ena which con
cern the  escape of surface electrons has been exam ined, 
but the results are no t conclusive. The gases m ay 
have been im perfectly dried or small quantities of 
hydrogen and oxygen presen t in  th e  gas m ay have 
united. I f  adsorbed layers of gases, o ther th a n  w ater 
vapour, exert a sim ilar effect, its  m agnitude will be 
considerably less th a n  th a t  of w-ater vapour.

W . R . A n gu s.
C o n d u c tiv ity  of l iq u id  h y d ro c a rb o n s  in  th in  

lay e rs . L. B r u n in g h a u s  (Compt. rend., 1931,192, 
151— 153; cf. A., 1930, 282).—The conducting stage 
has been fu rth er exam ined w ith  m eans for more 
accurately m easuring the distance betw een the  
electrodes. C. A. S llb e r r a d .

Polarisation in photo-electric conductivity 
arising from Ar-ray excited rock-salt. P. T a r -  
ta k o v s k i (Z. Physik, 1930, 66, 830—S33).—A  th in  
pla te  of rock-salt was placed betw een th e  poles of an  
electrom agnet, and the  H all effect was used to  give a

preponderance of free electrons tow ards one side of 
the  p late. W hen the  m agnetic field was rem oved, the 
corresponding half of the  p la te  showed a  lower 
conductivity . Hence free electrons increase the  
polarisation. A. B. D. C assie .

D ie le c tr ic  c o n s ta n t  a n d  c o n d u c tiv ity  of io n ise d  
g a se s . J .  V. J o n e s c u  and C. M ih u l (Compt. rend., 
1930, 191, 1436— 1438).—An appara tus is described 
by  m eans of which variations in dielectric constan t 
and  conductance (1 /p) of a gas due to  change in  degree 
of ionisation are  determ ined. I t  is shown th a t  the  
conductance is proportional to  th e  in tensity  of 
ionisation when th e  square of the w-ave-length of the 
oscillator is tak en  in to  account. C. A. S ilb e r r a d .

D ie le c tr ic  c o n s ta n t  of su p e rc o o le d  s u lp h u r  a n d  
s o m e  s u lp h u r  so lu tio n s . S. R o s e n t a l  (Z. Physik, 
1930, 66, 652—656).—A condenser consisting of a 
double-walled glass vessel is described. The outside 
and inside of the vessel are m etal-coated, and  the 
substance to  be investigated is contained between the 
walls. Sulphur, supercooled to  25° below- f. p., 
showed a linear relation betw-een dielectric constant 
and tem perature. A t 130°, the  dielectric constant 
is 3-720+0-003; on solidification i t  rose by  5— 10%. 
Solutions in benzene followed the  Clausius-M ossotti 
relation, b u t in carbon tetrachloride small increases 
in  polarisation occurred w ith rise in tem perature.

A. B. D. C assie .
D ie le c tr ic  c o n s ta n t  of l iq u id  b ro m in e . D. 

D o b o r z y n sk i (Z. Physik, 1930, 6 6 , 657—668).— 
The condenser described by R osental (see preceding 
abstract) and  the  resonance m ethod w-ere used to  
determ ine the dielectric constan t of bromine in  the 
range 0—53-8°. The experim ental m ethod and 
possible errors are discussed. The dielectric constant 
is given by e= 1-0730 +  671 •42/7'. Bromine, which 
can be considered as a non-associated liquid, has 
therefore a  dipole m om ent of 0-49 x lO '18 e.s.u.

A. B. D. C assie .
D ie le c tr ic  m e a s u re m e n ts  on  v a p o u rs  of a m in e s .

O. S te ig e r  (Helv. phys. Acta, 1930, 3, 161—162; 
Chem. Zentr., 1930, ii," 1343).—The following dipole 
m om ents ( x  10-18 e.s.u.) have been d e te rm in ed : 
m ethylam ine 1-23+0-02, dim ethylam ine 0-96+0-01, 
trim ethylam ine 0-60+0-02. A. A. E ld r id g e .

E le c tr ic a l  m o m e n ts  of c e r ta in  o rg a n ic  c o m 
p o u n d s . A. S a n g e r  (Helv. phys. Acta, 1930, 3, 
162; Chem. Zentr., 1930, ii, 1343).—The following 
values ( X 10~18 e.s.u.) are recorded: dim ethyl ether
1-316+0-012, m ethyl chloride 1-861+0-008, ethyl 
chloride 2-019+0-025, propyl chloride 2-040+0-08. 
Hence the polarising effect of the chlorine atom  
reaches only to  the  second carbon a ton  in  the  chain.

A. A. E ld r id g e .
C h an g e  of th e  e le c tr ic  p o la r is a t io n  of e th y l 

e th e r  w ith  te m p e ra tu re .  M. W o lf k e  and J . 
M azur (N ature, 1931,127, 236; cf. A., 1930, 1501).— 
The value of the  dielectric polarisation of ethyl ether, 
calculated by m eans of the  Clausius-M ossotti formula, 
increases slowlv w-ith a fall in tem perature from the 
value 0-5858 a t 35° to  a maxim um  of 0-9209 a t  
— 105-4°, and then  decreases rapidly. This m arked 
change suggests th a t  the structure  of the  molecule of
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ethyl ether suffers a modification a t  —105-4° (cf. A., 
1930, 1554). L. S. T h e o b a ld .

Dense space charges (polarisation) in calcite.
A . J o f f é ,  D. ÉO JA N SK I, and K .  S i n e l n i k o v  (Z. 
Physik, 1930, 66, 143— 171).—M easurements relating 
to  the  dielectric polarisation in  calcite due to  con
tinuous potentials are described. Polarisation is 
confined to  a very th in  region, a  few ¡jt, in  the  neigh
bourhood of the  cathode. The polarisation is con
veniently expressed in  term s of th a t  capacity which 
m ay be regarded as proportional to  the  to ta l charge 
per cm.2 in  those layers ad jacent to  the  cathode in  
which the space charge falls from its  m axim um  value 
to  1 /eth. W hen an  equilibrium  sta te  of polarisation 
is a tta ined  the conductivity  of the  m edium  a tta in s  a  
constan t value which is m uch smaller th an  the norm al 
conductivity. R elated d a ta  are given for a  large 
num ber of m aterials. R . W . Lu n t .

Electrical conductivity and [high-tension] 
polarisation in sodium nitrate crystals. B.
H o c h b e r g  and  V. J o f f é  (Z. Physik, 1930, 66 , 172—  
191).—The experim ents on dielectric polarisation 
described in  the  preceding abstrac t have been extended 
to  sodium nitra te . The polarisation is again found 
to  be confined to  regions in  the  neighbourhood of the  
electrodes. The tem perature variation  of the  con
ductiv ity  in  the  polarised sta te  is found to  have the  
same form as th a t  of the  norm al state.

R. W. L unt.
Dielectric properties of potassium sodium  

tartrate. P. Ivob ek o  and  J .  K u r t s c h a to v  (Z. 
Physik, 1930, 66, 192—205).—The abnorm ally high 
values of the dielectric constan t of potassium  sodium 
ta rtra te  reported  by  earlier workers has been con
firmed, and provided th a t  a  good contact is m ade 
between the  electrodes and the  specimen values up  to
20,000 m ay be obtained. The dielectric constan t of a 
given specimen diminishes as the potential across the  
specimen is increased. I t  is shown th a t  these abnorm al 
values cannot be a ttrib u ted  to  the  polarisation effect 
in  th e  neighbourhood of the  electrodes such as is 
observed in calcite (cf. preceding abstracts).

R . W . L u n t.
Refractive indices of some heavy m etal halides 

in the visible, and determination of interpolation 
formulae for the dispersion curves. H . S c h r ô t e r  
(Z. Physik, 1931, 67, 24— 36).—The refractive 
indices of silver chloride and  bromide, and of thallium  
chloride and  bromide, were m easured in  th e  range 
4500—7000 À. accurately to  the  th ird  decimal place. 
The prisms of silver bromide and  chloride were single 
crystals ; those of thallium  consisted of three or four 
crystals. The m ethod of obtaining these crystals is 
described. A. B. D. C assie .

Dispersion of potassium bromide crystals in 
the infra-red. E . G ttn d e la c h  (Z. Physik, 1930, 66, 
775—783).—The refractive index of crystalline 
potassium  bromide was determ ined between 0-8 and 
18 p w ith tw o W adsw orth prism  spectrom eters, using 
either rock-salt or sylvine prisms, and  between 18 and
28-5(r by  m eans of an  étalon interferom eter and  a  
prism of potassium  bromide. A radiom icrom eter was 
used to  m easure in tensity  of radiation. The refractive

indices are accurate to  one un it in  the  th ird  decimal 
place. A. B. D. C assie.

Mechanical double refraction of liquids in 
relationship to the molecular form. II. D.
V o r lä n d e r  and  U . K ir c h n e r  (Z. physikal. Chern., 
1931, 152, 47—66).—D ata are  given relating to  the  
specific double refraction of un itary  anisotropic 
“  oils,” including glycerol, aliphatic and  arom atic 
esters, and arom atic aldehydes and ketones, and  of 
homogeneous m ixtures of isotropic “ oils,” solutions 
of colloids in  oils, and a  varie ty  of aqueous solutions. 
The m easurem ents show the  influence of double 
linkings, p-substituents, chain length, and branched 
molecules such as tolyl phosphate. The simple 
aliphatic alcohols do no t exhibit mechanical double 
refraction; glycol, despite its  high viscosity, is also 
inert, and cannot be of the  simple structure  expressed 
by  its formula. Among the norm al monobasic fa tty  
acids the effect first becomes evident w ith nonoic 
esters, and  am ong the  dibasic acids w ith succinic 
esters. Aqueous solutions, even of high viscosity, of 
simple inorganic compounds such as calcium and  zinc 
chlorides do no t exhibit th e  effect to  any  m arked 
extent, whereas w ith potassium  acetate solutions 
there is a  definite positive effect which reverses sign 
as the chain length of th e  anion increases.

H . F . Gillbe .
Measurement of circular dichroism. J. P. 

M a th ieu  (Compt. rend., 1931, 192, 156— 158).—A 
m ethod is described for m easuring circular dichroism 
by  which bo th  ro ta tion  and  ellipticity are determ ined 
w ith the  same apparatus, th e  essential po in t being the 
use as com pensator of one biréfringent p la te  for the  
whole visible spectrum . C. A. S ilb e e r a d .

Photo-elastic dispersion of vitreous silica.
L. X . G. F i lo n  and  F . C. H a r r is  (Proc. R oy. Soc., 
1931, A, 130, 410— 431).— B y m eans of a modification 
of the spectrom eter m ethod previously described 
(Filon, Proc. Camb. Phil. Soc., 1902,12, 55), m easure
m ents have been m ade of C, th e  stress-optical coeffi
cient of vitreous silica for ligh t of wave-length X, and  
the  form ula C =C '0/(1—X0/X) is found to  hold w ith 
fair accuracy. L. L. B ircum shaw .

Magnetic rotation of gaseous halogen deriv
atives of saturated hydrocarbons. R . d e  M a l le  - 
m ann and P . G ab iaxo  (Compt. rend., 1931, 192, 
278—280).—Magnetic ro tations of eleven halogen 
derivatives of the  lower paraffins have been deter
m ined in  the  liquid and  gaseous states. F rom  these 
results and those previously obtained (cf. th is vol., 
148) the  following values have been deduced for the 
atomic rotations ( X102) of H , C, Cl, Br, and I respec
tively  : 5-5, 10, 33, 66, and  143. The figure for 
hydrogen is b u t slightly lower th a n  th a t  .for the  free 
gas ; th e  figures for the  halogens are very  m uch lower 
th a n  those for the  corresponding ions (Cl' 108, B r' 
208, and I '  450). C. A. S ilb e b r a d .

Magnetic rotatory power of a uniaxial crystal 
in directions oblique to the axis ; determination 
of the rotation of tysonite in a direction approxim
ately that of a binary axis, at the temperature of 
liquid nitrogen. J. B e c q u e r e l  (Proc. K . Akad. 
W etensch. Am sterdam , 1930, 33, 913—925).—An
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fixtonsion of the work on tysonite a t  the  ordinary 
tem perature. A compensation m ethod is used. The 
optical and  m agnetic axes are in  a horizontal plane 
and different orientations are given to  the crystal and 
to  the  field. W ith  a m agnetic field of given o rien t
ation and  constant intensity , the  ro ta tion  of the 
principal axis of the  emerging elliptically polarised 
light is m easured for different orientations of the 
crystal. An equation is deduced for the  m agnetic 
ro ta tion  of tysonite under the  conditions of the  
experim ent, which is verified by  the results. The 
ratio  of the ro ta to ry  powers norm al and perpendicular 
to the  optical axis is m uch less a t  liquid nitrogen 
tem peratures th an  a t  the ordinary tem perature.

J .  F a k q u h a r s o n .
D e te rm in a tio n  of th e  p a ra m a g n e t ic  r o ta to r y  

p o w e r of a  c ry s ta l  of ty so n ite  in  a  d ire c tio n  
n o rm a l  to  th e  o p tic a l a x is  a t  th e  te m p e r a tu r e  of 
l iq u id  h y d ro g e n . J .  B e c q u e r e l  and  W. J . d e  
H a a s (Proc. K . Akad. W etensch. Am sterdam , 1930, 
33, 926—936).— Two m ethods of m easurem ent m ay 
be u s e d : (a.) a com pensation m ethod (see preceding 
abstract), (6) the  field is oriented perpendicularly to 
the optical axis and  the com ponent of the  effect is 
measured directly  in  a  direction norm al to  th e  optical 
axis. Experim ents were m ade by  both  m ethods a t  
20° and  by  m ethod (a) a t  14°. J .  F arq .u harson .

M a g n e to -o p tic a l a n is o tro p y  in  a  p la n e  n o rm a l  
to  th e  o p tic a l a x is  of a  h e x a g o n a l c ry s ta l . P a r a 
m a g n e tic  r o ta to ry  p o w e rs  in  d ire c tio n s  a p p ro x 
im a tin g  to  th e  b in a ry  a x e s  a t  v e ry  lo w  te m p e r 
a tu re s . J .  B e c q u e r e l  and W . J .  d e  H a a s (Proc. 
IC. Akad. W etensch. Am sterdam , 1930, 3 3 , 937— 
948).—A t th e  tem perature of liquid helium, m ethod 
(b) (see preceding abstract) is applicable. M easure
m ents are m ade w ith  two tysonite plates of different 
thicknesses. A fter correction for the thickness of the  
plates curves are obtained for the  m agnetic ro ta tion  
as a function of R ¡T .  The m agnetic ro ta tions in the 
directions of th e  two species of binary  axes are 
different; the  deviation of the two curves is greater 
than can be ascribed to  experim ental error. This is 
the first example of an  optical anisotropy in  a  plane 
normal to  the optical axis of a uniaxial crystal. The 
anisotropy has a param agnetic origin, for the s a tu r
ation rotations in the directions of the  b inary  axes 
are the same, showing th a t the  uniaxial crystal is 
optically isotropic for all directions norm al to  the 
optical axis. J .  F a rq ijh a rso n .

G en era l th e o ry  of p a ra m a g n e t ic  ro ta t io n  in  
c ry sta ls . H . A. K ra m ers (Proc. K . Akad. W etensch. 
Amsterdam, 1930, 33 , 959—972).—Theoretical. If  
the divergence from isotropy is small, th e  introduction 
of a ro tation  vector perm its a  simple explanation 
of the properties of a beam  of light in any  direction. 
An atomic system  of odd num ber of electrons, in  a 
purely electrical external field, has doubly degenerate 
energy levels. The m agnetisation produced in  such 
an atom  by  a  m agnetic field in  an y  direction is d is
cussed, as is the  param agnetic ro ta tion  in  a  crystal 
containing these atom s. J .  F a rq u h a rso n .

T h e o ry  of K o sse l a n d  M a g n u s . A l la r d  (Bull. 
Soc. chim., 1930, [iv], 47, 1333— 1342).—A lecture  
describing the  Kossel-M agnus theory, and particu-

larly  its bearing on the  structu re  of hydrates and  
ammines. H . F . G il lb e .

S tr u c tu r a l  p r in c ip le s  of c o m p o u n d s  of b o ro n  
a n d  h y d ro g e n . E . W ib er g  (Z. anorg. Chcm., 
1931, 195, 288).—A  correction (cf. A., 1930, 524).

R .  CUTHILL.
M o le c u la r  s t r u c tu r e  of t r ia to m ic  g a se s . I I .  

HoO, H„S, a n d  N ,0 .  P . C. M a h a n tI (Physikal. Z., 
1931, 32, 108—110; cf. A., 1929, 1365).—The avail
able d a ta  for dipole moments, R am an spectra, and  
infra-red absorption bands for these th ree molecules 
are discussed w ith  a  view of settling th e ir s tructure . 
The H 20  molecule has a triangular structure  which 
explains the existence of three m om ents of inertia. 
The H 2S molecule has a  finite dipole m om ent and  
lienee there can be no central sym m etry, so th a t  
again the  molecule has a triangular structure. For 
the N 20  molecule, the dipole m om ent is 0-249 x  10-18, 
which is very small. All observations po in t to  a 
linear sym m etrical s truc tu re  for th is molecule.

A. J .  M ee.
N a tu r a l  c la s s if ic a tio n  of c h e m ic a l c o m p o u n d s .

F . M. S ch em jak in  (Z. physikal. Chem., 1931, 152 , 
235—244).—Theoretical. An a tte m p t is m ade on 
the  basis of Grim m ’s m ethod to  develop a system  of 
classification of inorganic and  organic compounds.

F . L. U sh e r .
C h e m is try  a n d  g e o c h e m is try  of th e  t i t a n iu m  

g ro u p . G. v o n  H e v e s y  (J.C.S., 1931, 1— 16).—A 
lecture. N . M. B lig h .

S u rfa c e  te n s io n  in  a  m a g n e tic  fie ld . H . A u e r  
(Z. Physik, 1930, 66, 224—228).—A discussion of the 
effect of surface tension in  the capillary m ethod of 
m easuring m agnetic susceptibility  and  a  m ethod for 
controlling it. J .  F a rq u h a rso n .

P a r a c h o r s  of tw o  is o m e r ic  c h lo ro d in itro -  
b en zen es . S. A. M u m ford  and  J .  M. C. P h i l l ip s  (J .  
Amer. Chem. Soe., 1930, 52 , 5295—5297; cf. A., 
1929, 1219).—A correction of sta tem ents by  and 
polemical against Siclcman and  Menzies (A., 1930, 
1279). J .  G. A. G r if f i th s .

P a r a c h o r s  of is o m e r ic  c h lo ro d in itro b e n z e n e s .
D. V. Sickm an and  A. W . C. M en zies  (J. Amer.
Chem. Soc., 1930, 52, 5297).—A reply (see preceding
abstract). J .  G. A. G r if f i th s .

P a r a c h o r  a n d  c h e m ic a l c o n s titu tio n . XVI. 
S ilico n  c o m p o u n d s . S. S u g d e n  and  H. W ilk in s  
(J.C.S., 1931, 126— 128).— Owing to  divergent values 
of the atomic parachor of silicon from existing d a ta  
for silicon tetrachloride, m easurem ents of surface 
tension and density  were m ade for m ethyl and  ethyl 
orthosilicate and for te tra-ethy l-, -propyl-, and -phenyl- 
silicane. R esults give 28 for the  parachor.

N . M. B lig h .
D e te rm in a tio n  of a to m ic  d is ta n c e s  in  g a s  

m o le c u le s  b y  m e a n s  of R ö n tg e n  a n d  ca th o d e  
ra y s .  J .  M. B ijy o e t  and  H . J .  V e r w e e l  (Chem. 
W eekblad, 1930, 27 , 648—650).—A discussion of 
recent results obtained w ith chloroform and  ethylene 
chloride v ap o u rs; th e  existence of cis- and trans- 
forms in the la tte r is no t regarded as established.

S. I. L ev y .
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Part-absorption phenomena oi X-rays. R . C.
M ajum dar (N ature, 1931, 1 2 7 , 92; cf. A., 1930, 
1334).— D etails of part-adsorption of iron and nickel 
radiations b y  carbon, nitrogen, and  aluminium arc 
recorded and  discussed. L. S. T h e o b a ld .

Dependence of the width and intensity of 
Debye lines and rings on the dimensions of the 
X-ray source, of the preparation, and of the 
camera. W. B u sse  (Z. Physik, 1930, 66, 285—  
288; cf. A., 1930, 1240).—R esults deduced in  the 
earlier paper are applied to  an  apparatus of average 
dimensions, and  the  conditions for its  m ost efficient 
use are given. A. B. D. C assie .

Dependence of width and intensity of Debye 
lines and rings on tube-focus etc. W . B u sse  
(Z. Physik, 1931, 67 , 296; cf. A., 1930, 1240).— 
The criticism m ade by Bredig {ibid., 1502) of the form 
of appara tus used previously has been applied.

A. J . Me e .
Relation of the liquid to the crystalline state.

K . B a n e r je e  (Nature, 1931, 12 7 , 92—93).—The 
partia l “ crystallin ity  ” of liquids m anifested by the 
maxim um , shown by X -ray  diffraction, in the molecu
lar arrangem ents in liquids corresponding w ith the  
crystalline structure  of the substance in the  solid 
s ta te  is responsible for the  modified scattering reported  
by Gross (A., 1930, 1237). Gross’ explanation of the 
broadening of R am an lines is criticised and another 
explanation is advanced. L. S. T h eo b a ld .

Theory of recrystallisation. J .  A. M. v a n
Liem pt (Z. anorg. Chem., 1931, 195, 366— 386).— A 
m athem atical a ttack  on the  problem of recrystallis
ation in  m etals. By consideration of the velocity of 
interchange of position of the  atom s in uni-crystalline 
m aterials as a function of the  tem perature, the 
equation D=(-jAvjQ)e~i:b'T>T is derived, where I) 
is the diffusion coefficient of a m etal A,  of relatively 
low i u .  p., in to  another m etal, B, a t tem perature T, 
p  is the  m inimum distance between the  atom s of B, 
v is the  characteristic atom ic frequency and Ts the  
m. p. of A,  6 = - f 2 ,  and  k is theoretically 3, b u t is 
subject to  deviations from Dulong and P e tit’s law. 
The recrystallisation process in mixed crystals is 
discussed and the influence of im purities on the 
rccrystallisation tem perature of m etals is to  some 
ex ten t elucidated. H . F . G illb e .

Growth and dissolution of non-polar crystals.
I . N . S tr a n s k i (Z. physikal. Chem., 1930, B, 11, 
342—349; cf. A., 1928, 117S).— A theoretical dis
cussion of th e  differences between homopolar and 
heteropolar crystals w ith reference to  their growth, 
dissolution, and  function in  heterogeneous catalysis.

F . L. U sh e r .
Crystal etchings. G. T . F a u s t  (Bull. W agner 

In st. Sci., 1930, 5, 35— 41).—The results of etch 
figure studies of the  quartz  trigonal pyram id s (1121) 
are given and establish a  sym m etry identical w ith th a t  
previously indicated b y  the etchings of the  commoner 
forms. The sym m etry of orthoclase was also investi
gated  by the  etching m ethod. W . G ood.

Fractional precipitation. V. Inclusion of 
foreign matter in the crystal lattice. O. R u f f

(Z. anorg. Chem., 1931 ,1 9 5 , 60; cf. A., 1930, 286).— « 
A correction. R . C u t h i l l .

Recrystallisation of rock salt. K . P rzib ram  
(Z. Physik, 1931, 67 , S9— 105).— Recrystallisation of 
rock-salt can be followed by  use of a radium  p repar
ation. Discoloration due to  rad iation  from  the 
radium  follows crystal planes, and  only extends 
throughout recrystallised portions. Dependence of 
ra te  of reerystaliisation on tem perature and  pressure 
(400—3000 kg./cm .2) was thus studied.

A. B. D. C assie .
Crystalline structure of the inert gases. 

Krypton. A. N a s in i and  G. N a t t a  (A tti R . Accad. 
Lincei, 1930, [vi], 8, 141— 147).—A pplication of the 
powder m ethod of X -ray  analysis to  k ryp ton  indicates 
a  face-centred cubic la tt ic e ; the cells containing four 
atom s have edges of 5-7S A., corresponding w ith a 
volume of 193 X  10~21 c .c .; dalk. 2-83.

F . G. T r y h o r n .
Physical properties of rhenium. C. A g te , H. 

A lte r th u m , K. B e c k e r , G. H e y n e , and K . M oers  
(Naturwiss., 1931, 19, 108— 109).—Rhenium  crystall
ises hexagonally in the densest packing. The lattice 
constants are a 2-765, c 4-470 A., c/a 1-616. The 
sm allest atom ic distance being 2-765 A., the  atomic 
radius is 1-382 A. The m. p. determ ined by the drill
hole m ethod is 3440 ± 5 0 °  Abs. The coefficient of 
linear expansion m easured by  the X -ray  m ethod is 
12-45 X l0 -8 in the direction of the  hexagonal axis 
and  4-67x10'® in the direction perpendicular to  this 
axis. The density  of a highly-sintered rod was 
measured as 20-9, the  density  from  X -ray  m easure
m ents being 21-4. This indicates a t. w t. 186-314;0-02. 
The tensile streng th  of a rhenium  wire of 0-25 mm. 
cross-section w ith a  tungsten  core of 0-03 mm. cross- 
section was 50-6 kg./m m .2 The extension was 24% . 
The specific electrical resistance a t  the  ordinary 
tem perature is 0-21X10*4 o h m 15%, and  the 
tem perature coefficient of the resistance 3-11 x lO '3 
between 0° and  100° and  1-9SX10'3 between 0° and 
2710°. The ra tio  of the  specific resistances a t  2710° 
and 0° is 6-34. ¡Measurements of the electron emission 
between 1900 and  2700° Abs. give the  following values 
for the constants in R ichardson’s emission equation
i —A T 2t'l T : *4=200 am p./cm .2 degree2 ; 6=59,500, 
and the work of evaporation of electrons calculated 
therefrom  is 5-1 volts. J .  W . Sm ith.

Crystal structure of thallium. S. S e k ito  (Z. 
K rist., 1930, 7 4 , 189—201; Chem. Zentr., 1930, ii, 
1945).— a-Thallium, stable below 225°, hexagonal, has 
a  3-450 A., c/a. 1-600, 11-83; ¡3-thallium , stable
above 225°, cubic face-centred, has a 4-841 A., d 11-86.
M easurements were also m ade w ith  various thallium  
alloys. A. A. E ld r id g e .

Crystal structure of ice. E. B r a n d e n b e r g e r
(Z. K rist., 1930, 73 , 429—430; Chem. Zentr., 1930, i, 
3528).—Polemical (cf. Barnes, A., 1930, 20).

A. A. E ld r id g e .
X-Ray diffraction in water : the nature of

molecular association. G. W . S te w a r t  (Physical 
R ev., 1931, [ii], 3 7 , 9— 16).—Using a  m ethod p re
viously described (cf. A., 1927, 1015) the  X -ray  
diffraction intensity-angle d istribution  for w ater and 
its variation for the  tem perature  range 2— 98° was



G E N E R A L , P H Y S IC A L , A N D  IN O R G A N IC  C H E M IS T R Y . 2 8 9

investigated. Periodicities were found a t  3-24, 2-11, 
and  1-13 A. in agreem ent w ith  Meyer (cf. A., 1930, 
1097). N. M. B lig h .

Crystal structure of molybdenum trioxide.
N. W o o s te r  (N ature, 1931, 127, 93).—Small, th in , 
lustrous p lates parallel to  b (010) of sublimed 
m olybdenum  trioxide show orthorhom bic sym m etry 
w ith  a 3-93±0-02 A., b ^-O l^O -O S A., and c 3-57;£
0-02 A. There are four mols. per cell and the space- 
group is QX] (bum). W ith th e  centre of sym m etry  
as origin, the  co-ordinates of the m olybdenum  atom s 
are uv £ : w-f £, v + b ,  i ; « + £ ,  v +  b, -}; uv J ,  where 
« = 3 6 ° , and  v= 30°, approxim ately.

L. S. T h e o b a ld .
X-Ray investigation of potassium  fluoborate.

B. P esce  (Gazzetta, 1930, 60, 936—939).—Exam in
ation of the two supposed dimorphous forms of 
potassium tetrafluoborate by means of X-rays shows 
th a t they are identical. Eor the precipitated product 
dried a t 100° d15 is 2-555. O. J .  W a l k e r .

X-Ray analysis of the structure of potassium  
dihydrogen phosphate. J. W e s t  (Z. K rist., 1930, 
74, 306—332; Chem. Zentr., 1930, ii, 1658).— 
H endricks’ view (A., 1927, 1013) is supported after 
some modification. A. A. E ld r id g e .

Pearlite : its structure and mechanical pro
perties. N. T. B e la ie v  (Rev. Met., 1930, 27, 680—  
685).—A review of recent work of the  au tho r and  of 
Green in  which expressions are deduced for deter
mining the  w idth  of the lame lice of cem entite and 
ferrite in the  pearlite eutectic. A. R . P o w e l l .

Structure of silicates. W . L. B r a g g  (Z. K rist., 
1930, 74, 237— 305; Chem. Zentr., 1930, ii, 1657).— 
A discussion. A. A. E ld r id g e .

Crystallographic relationships between epi- 
dote-zoisite and orthite-allanite. F. M ach at-  
sc h k i (Zentr. Min. Geol., 1930, A, 89—96, 154—  
158; Chem. Zentr., 1930, ii, 536).

Crystal structure of loparite and pyrochlore.
H. R. v o n  G a e r tn e r  (Neues Jah rb . Min., 1930, A, 
61, 1—30; Chem. Zentr., 1930, ii, 536).—The 
pseudocubic un it cell of loparite has a 3-854^0-018 A. 
Pyrochlore has a 10-34 A., w ith 8 mols. in  the  un it 
cell; space-group 0\.  A. A. E ld r id g e .

Structural and molecular unit of eudialyte. B.
G ossner and  F . M u ssgn ug (Zentr. Min. Geol., 1930, 
A, 81—88; Chem. Zentr., 1930, ii, 537).—The 
rhombohedral un it cell has a 14-31, c 30-15 A.

A. A. E ld r id g e .
Structural and molecular unit of petalite. B. 

G ossner and F . M u ssgn ug (Z. K rist., 1930, 74, 62—  
66; Chem. Zentr., 1930, ii, 1355).—The un it cell, 
a. 11-77, b 5-13, c 15-17 A., p 112° 44 ', contains 4 mols. 
of LiAlSi04,3Si02 ; space-group C^. The crystals 
are monoclinic pseudocubic. The constituents, p a r
ticularly lithium , are subject to  replacem ent.

A. A. E ld r id g e .
Structure of melilite. B. E . W a r r e n  (Z. 

K rist., 1930, 74, 131— 138; Chem. Zentr., 1930, ii, 
1964).—Melilite,(Ca,Na)2(Mg,Al)(Si,Al)20 7, tetragonal, 
has a 7-73, c 5-01 A., the  u n it cell containing 2 m o ls.; 
space-group D?d (Vi). A. A. E ld r id g e .

Structure of sodalite and helvine. L. P a u l 
in g  (Z. K rist,, 1930, 74, 213—225; Chem. Zentr., 
1930, ii, 1965).—Sodalite, cubic, has a  8-870 A .; the 
un it cell contains 2 m o ls .; d 2-290; space-group T',. 
Helvine has a 8-25 A., space-group T ‘,.

A. A. E ld r id g e .
Crystal structure of benoitite, BaTiSi3O0. 

W . H . Z a c iia r ia se n  (Z. K rist., 1930, 74, 139— 146; 
Chem. Zentr., 1930, ii, 1964— 1965).— Benoitite has a
6-60drO-01, c 9-71±0-01 A.; the trigonal u n it cell 
contains 2 m o ls.; space-group D\h. The ionic con
dition of the  ions is discussed. A. A. E ld r id g e .

Spinels. III. Cobalt and zinc titanates. L. 
P a s s e r in i  (Gazzetta, 1930, 60, 957—962; cf. A., 
1930, 1007).— Cobalt orthotitanate, Co2T i0 4, and  zinc 
ortho titanate , Zn2T i0 4, which were prepared by 
heating a  m ixture of 2 mols. of the corresponding 
n itra te  and  1 mol. of titanic acid a t  900°, are shown to 
crystallise in the cubic system  w ith a  la ttice  of the 
spinel type. Co2T i0 4, a 8-420d;0-005, v 596-94X 10-21 
c.c., dmic. 5-12, and  Zn2T i0 4, a S-dlO^O-OOfi, v 594-82 X 
10“2'1 c.c., deal,.. 5 43; the  u n it cell contains 8 mols. in 
each case. 0 .  J .  W a lk e r .

Influence of shape and polarity of molecules on 
the X-ray spectra of liquids. III. Appearance 
of two intense 1 ‘ amorphous rings ’ ’ in substances 
the molecules of which are probably disc-shaped.
J .  R . K a tz  and J .  S elm an  (Z. Physik, 1930, 66, 
834— 857; cf. A., 1928, 222).—Experim ents on 
colloidal solutions of disc-shaped colloidal particles 
have shown th a t  these particles ten d  to  orient in 
parallel layers, separated  by a definite distance. 
Experim ents described suggest th a t  disc-shaped 
molecules, such as naphthalene,quinoline, fsoquinoline, 
coumarin, and  like molecules w ith  short side-chains 
also form groups of parallel molecules, when a t  a 
tem perature  considerably below th e  critical tem 
perature. This parallel grouping of molecules gives 
rise to  a second am orphous ring, the  com paratively 
large w idth of which shows th a t  the  group is small in 
size, and  th e  in tensity  of which indicates th a t  few, if 
any, of the  molecules are no t in  groups. As the  
critical tem perature is approached, th e  outer ring 
becomes more diffuse, and  finally d isappears; th a t  
for quinoline disappears a t  150°. H ydration  of the 
molecules also tends to  destroy the  outer ring. 
Molecular dimensions deduced from the  d iam eter of 
these rings are given. A. B. D. C assie.

Centres of addition as centres of co-ordination.
E . H e r t e l  (Z. physikal. Chem., 1930, B, 11, 279— 
290; cf. A., 1930, 668).—C -D iethylbarbituric acid 
crystallises in  rhom bic b ipy ram ids; translation- 
group I o', space-group F ( \  molecular sym m etry 
C2v, a  7-11, b 14-4, c 9-7 A. The un it cell contains 
four molecules. S tructu ral models are given.

F. L. U sh e r .
Molecular layers of fatty acids. A. JoFFi: and 

P. L u k ir sk y  (J. Phys. Radium , 1930, [vii], 1, 405— 
410).—M easurements have been made by an ionis
ation  m ethod of the  changes of poten tia l a t  layers of 
stearic acid 1, 2, and  3 mols. thick, on a  gold-plated 
surface. The values obtained are +0-13, 0, and  +0-09 
volt, respectively, showing th a t  the molecules in 
adjacent layers lie w ith sim ilar ends adjacent . I f  the
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gold surface is first washed w ith  acid, —0-14 volt is 
obtained for a unim olecular layer, in  agreem ent w ith  
Fm ink in  and G uyot (cf. A., 1926, 1093), showing 
th a t  th e  first layer is then  attached  by  th e  o ther end 
of the  molecule. C. W . G ibby.

A lte rn a tio n  in  p ro p e r t ie s  of lo n g -c h a in  c a rb o n  
c o m p o u n d s . T. M a lk in  (N ature, 1931 ,1 2 7 , 126—
127).—Theoretical. I t  is suggested th a t  the  essential 
feature  of an  alternating series is th a t  th e  zig-zag 
chain is tilted  w ith respect to  th e  term inal p lanes; 
non-alternating series possess vertical as opposed to  
tilted  chains. L ..S, T h e o b a ld .

.Y-Ray s tu d y  of m a n n ito l .  G. W . M cC rea  
(Nature, 1931, 127 , 162— 163).—X -R ay  analysis 
gives for d-m annitol a S-66, b 16-58, c 5-50 A .; spacc- 
group Ql ; dra!c. 1-522 g ./c .c .; 4 mols. per un it cell 
(cf. Marwick, th is vol., 152). L . S. T h e o b a ld .

X -R ay  e x a m in a tio n  of l iq u id -c ry s ta ll in e  s u b 
s ta n c e s . I . p -A zo x y an iso le . P . W . G lam an n , 
K . H errm an n , and  A. H . K rum m acher (Z. K rist., 
1930, 74, 73—94; Chem. Zentr., 1930, ii, 1493).— 
X -R ay  photographs of p-azoxyanisole in  th e  liquid- 
crystalline and  amorphous phases show tw o liquid- 
rings; the  liquid-crystalline phase oriented in  a 
m agnetic field also gives the. two rings, b u t modified 
in  a  m anner which is no t observed in  th e  am orphous 
phase. W hen M oXa rad iation  is used a th ird  ring is 
observed. A. A. E ld r id g e .

X -R ay  in v e s tig a t io n s  of o p tic a lly  ac tiv e  c o m 
p o u n d s . I I .  D ip h e n y l a n d  i t s  ac tiv e  a n d  in 
ac tiv e  d e r iv a tiv e s . G. L. C la r k  and  L. W. 
P ic k e t t  (J. Amer. Chem. Soc., 1931, 5 3 , 167— 177).—  
R otation  and  oscillation photographs of diphenyl, 
dim esityl, d- and  (-3 : 3 '-diam inodim esityl, hexa- 
chlorodiphenyl, diplienic acid, arid o-tolidine arc used 
for the  determ ination of the crystal structures. The 
system s, u n it cell dimensions, space-group, and 
num ber of mols. per u n it cell are given. Of th e  com 
pounds exam ined, only diphenyl has a centre of 
sym m etry. H . B u r to n .

In flu en ce  of im p u r i t ie s  o n  so m e  p h y s ic a l a n d  
c ry s ta l lo g ra p h ic a l  p ro p e r t ie s  of h e m im e llit ic  
a c id . V.. A g a fo n o v  (Compt. rend., 1931, 1 9 2 , 99— 
101).—The ultra-violet polychroism of hemimellitic 
acid is probably due to  the  d istribution in the  crystal 
lattice of small quantities of a- and  3-acids. These 
were isolated by fractional crystallisation as flat 
plates or elongated yellow prism s (a), and  as needles 
(3), d  1-54 and  1-66, n9 1-63 and  1-68, respectively, 
m. p . (a) 182— 185°, 3 infusible. The form er con
ta ined  about 0-5%- of ash (calcium, alum inium , and  
manganese); whilst the  3-crystals were calcium 
hem im ellitate. Crystallographic d a ta  are also given, 
and  show tlie  birefringence of the acid to  be greater 
th a n  th a t  of the  a- or 3-crystals. J .  G ran t.

T ra n s fo rm a tio n  of la t t ic e  of ce llu lo se  n i t r a te .  
G e n e ra l p h e n o m e n o n  in  ce llu lo se  c o m p o u n d s . 
J .  J .  T r t l l a t  (Compt. rend., 1930, 1 9 1 , 1441— 
1443).—X -R ay  exam ination of cellulose n itra te  
(12-95% N) as prepared and in  th e  form of film 
obtained b y  evaporation of an  acetone solution shows, 
respectively, the  usual crystalline cellulose n itra te  
diagram , and a modified form also crystalline, due to

an  adm ixture of w hat m ay be m erely a  . new form  of 
th e  n itra te , or of a  com bination thereof w ith acetone 
-—of which about 1%  is obstinately reta ined  (cf. A., 
1930, 1519). Films of cellulose n itra te  containing 
10— 12% N  are am orphous; undissolved n itra te  shows 
a crystalline struc tu re  diminishing in  definiteness w ith 
decrease in  content of nitrogen. I t  is inferred th a t  
only the  tr in itra te  is a well-defined com pound (cf. 
Hess etc., ibid., 750). C. A. S ilb e r r a d .

S tr u c tu r e  of ce llu lo se  n i t r a te s .  D esm a ro u x  
and  M a th ie u  (Compt. rend., 1931, 19 2 , 234— 236).— 
Cellulose n itra tes of nitrogen contents between 13-9 
and 11-5% give, on X -ray  exam ination, D ebye- 
Sclierrer diagram s in  each of which there appears a 
clearly-defined ring corresponding w ith  a  la ttice  
spacing which increases from 6-6 to  7-5 A. w ith  
increasing nitrogen content. Cellulose n itra te  con
taining 13-9% N  gives tw o definite in tense rings corre
sponding w ith lattice spacings of 4-5 and 4 A., respec
tively. The in tensity  and definition of these rings 
diminish w ith decreasing nitrogen content. T he 
homogeneity of n itra tion  can thus be investigated. 
In  the X -ray  diagram s of films prepared from  cellulose 
n itra te  of 12-10% N  th e  definite in ternal ring has 
become a  feeble halo and  th e  external bands have 
coalesced. A. R e n fr e w .

V olta  effect. E . D u b o is  (Ann. Physique, 1930, 
[x], 14 , 627—725).—D etailed investigations of th e  
V olta effect for a  num ber of m etals are described w ith  
reference to  the  degree of heating, influence of tim e, 
and  presence of im purities. The effect shows a 
positive varia tion  for m oderate heating, becoming 
negative for higher tem peratures, and a  variation  w ith 
the  tim e elapsing after heating. The tem peratu re  
variations are due to  the  elim ination of im purities, 
in particu lar oxygen and  w ater vapour. On heating, 
oxygen is expelled first and  a  positive varia tion  
resu lts; w ater vapour is rem oved on raising th e  
tem perature, and a  negative varia tion  is observed. 
Traces of salts of th e  alkali m etals distilled on to  th e  
metallic electrodes rendered them  more electro
positive. The varia tion  w ith tim e is found even a fte r 
heating the  m etal in  argon, and  corresponds w ith  a  
decrease in  density of electron emission of the  pure 
m etal. N . M. B lig h .

M e a s u re m e n ts  of c o n ta c t p o te n tia ls  b e tw e e n  
p u re  m e ta ls .  H . R o s t e r s  (Z. Physik, 1930, 66, 
S07—826).—Contact potentials between tungsten , 
m olybdenum, nickel, copper, and  chrom ium  were 
m easured in a high vacuum  by Monch’s m ethod 
(ibid., 1926, 47, 522). The m etals were freed from 
adsorbed an d  occluded gases by induction heating. 
This heating and the  m easurem ents of po ten tia l were 
carried out w ith  the  appara tus surrounded by  liquid 
air. Tungsten, tan ta lum , and  m olybdenum  gave 
results in  good accord w ith  the  w ork required  to  
transfer an  electron across the  surface, b u t nickel and  
copper gave uncertain results. A. B. D. C assie .

T h e o ry  of th e  p o la r i ty  e ffec ts  in  so lid s  d u r in g  
p a s s a g e  of c u r re n ts .  P. B o n in g  (Z. Physik, 1930, 
66, 581— 597).—A theory  of th e  mechanism of the  
p artia l unidirectional conductiv ity  characteristic of 
some crystalline m aterials w hich are relatively poor
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conductors of electricity is developed w ith  particular 
reference to  the role played b y  polarisation in  such  
phenom enon. I t  is claim ed th a t th e theory has 
im portant bearings on the m echanism  of the electrical 
breakdown of insulating m aterials. R . W . Lu n t .

C o n ta c t p o te n tia ls . I . T h e  c o n ta c t p o te n tia ls  
b e tw e e n  m e ta ls  a n d  in s u la to r s .  F . P o l e d n i k  
(Z. Physik, 1930, 66, 619—631).—A m ethod involving 
th e  use of H enkel's th read  electrom eter has been 
developed for the determ ination of the contact 
poten tia l between a  m etal and  glass or fused quartz 
in  a  vacuum . The following values in  volts are given 
for quartz  or glass, respectively : platinum  +2-22, 
+  M 5 , iron +1-99 , +  1-15, copper +  1-60, -fO-58, 
gold +  1-42, +0-58, silver +1-42, -f-0-14; alum inium  
+0-93, +0-14, m agnesium , +0-93, +0-14, zinc 
+0-45, -0 -2 9 , lead +0-16, -0 -6 0 , and  tin  —0-30, 
—1-14. W hen these values are p lo tted  against the  
m. p. of th e  m etal the  points are found to  lie on tw o 
smooth curves approxim ately parabolic.

R , W . L u n t .
C o n ta c t p o te n tia ls . I I .  C o n ta c t p o te n tia l  

b e tw e e n  s a l ts  a n d  th e i r  s a tu r a te d  (aq u eo u s) 
so lu tio n s .  ̂ ( F r l . )  M. L e d e r e r  (Z. Physik, 1930, 
66, 632— 645).—The possibility of m easuring the  
contact poten tia l between a salt and  its sa tu ra ted  
solution has been examined, to  which end a  special 
form of Dolezalek electrom eter was designed. The 
errors inherent in  the m ethod do no t perm it absolute 
values to  be o b ta in ed ; i t  lias, however, been possible 
to  determ ine th e  absolute value of the  difference 
between the  po ten tia l for salt-solution pail's. The 
following d a ta  are g iv e n : sodium chloride-potassium  
chloride, —0 T 8A 0-08 ; sodium chloride-sodium  
n itra te , —O-OdiO-OT;. sodium n itra te -b a riu m  n itra te , 
-0 -2 1 ± 0 -0 6 . R, w. L u n t .

C o n d u c tiv ity  of th in  m e ta l  fo ils. L . T is z a  
(Naturwiss., 1931, 19, 86— 87).— The specific resist
ance of th in  m etal foils slowly increases as the  th ick 
ness of th e  foil is diminished until a t  a  lim iting th ick 
ness of 10— 20 ¡m, when there  is a  sudden increase in 
its value. Theories propounded to  account for th is 
behaviour take  no account of the  relation between 
conductivity and tem perature. The conductiv ity  of 
silver a t  —253° is 150 tim es th a t  a t  the  ordinary 
tem perature. L im iting thicknesses are expressed as a 
function of the  m ean free p a th  in  th e  com pact m etal, 
"rV^10 as3umption th a t  surface electrons are reflected 
diffusely and  thereby  lose a forward impulse.

W . R. A n g u s .
~ urie  p o in t s .  L. F . B a t e s  (Proc. Physical Soc.,

, | > 43, 87—95).—Three tem peratures m ay require
to be specified in  a  description of the  m agnetic 
behaviour of a ferrom agnetic substance. The term  

Lurie point ” is loose and  it is b e tte r to  call i t  the  
ferromagnetic critical point, since i t  is not enough to  
sta te  th a t a  change in specific heat occurs a t  the  Curie 
point. The . second im portan t tem perature  is the  
ciiom agnetic Curie po in t a t  which th e  intrinsic 

m agnetisation m ay be considered to  become zero.
I t  is obtained by extrapolation  of the  curve of intrinsic 
m agnetic mom ent against tem perature, th a t  portion  
of the curve being used where the  ra te  of change is 
a maximum. The th ird  tem pera tu re  is th e  p a ra 

m agnetic Curie point, and  comes into account when 
th e  varia tion  of susceptibility w ith tem perature after 
th e  substance has passed in to  th e  param agnetic sta te  
is considered. This tem perature  m ay v a ry  con
siderably from the  ferrom agnetic Curie point. ' In  the  
case of iron, th e  separation is S0°. There are cases 
where th e  param agnetic Curie po in t is lower th an  the 
ferrom agnetic C u rie 'p o in t ; e.g., the  ferrocobalts. 
The significance of these tw o points in  connexion w ith 
a  theory  of ferrom agnetism  is discussed. A n ex ten
sion of the  view th a t  ferrom agnetism  is due to  the  
association of atom s in  groups' m ay account for the  
param agnetic behaviour of iron, cobalt, and nickel, 
and of more complex substances such as the  ferro
cobalts, m agnetite, and  m anganese arsenide. The 
experim ental evidence in  the  case of th e  elements 
iron, nickel, and  cobalt leaves some doubt as to  
th e  existence of a  tru e  param agnetic Curie point, bu t 
i t  m ay  be assum ed for the  purpose of an  approxim ate 
calculation of th e  Weiss constan t of the internal 
m olecular field. A. J .  M e e .

C ritic a l a n is o tro p ic  p o in t  of fe r ro m a g n e tic  
c ry s ta ls .  N . S. A k u lo v  (Physikal. Z., 1931, 32,
107— 108).— Theoretical. A. J .  M ee.

^  P a r a m a g n e t i s m  in d e p e n d e n t of te m p e ra tu re .  
E x is te n c e  of e le c tro n ic  is o m e r id e s  in  p o ly 
a to m ic  io n s . S. F r e e d  and  C. K a s p e r  (J. Amer. 
Chcm. Soc., 1930, 52, 4671—4679; cf. A., 1930, 
1102).—The susceptibilities of uranyl sulphate, 
sodium tungsta te , and potassium  diehrom ate have 
been determ ined a t  tem peratures between 70° and 
293° Abs. The susceptibility  of th e  uranyl ion 
decreases slightly and uniformly w ith  depression of 
th e  tem perature. The perm anganate ion (Ishiwara,
A., 1915, ii, 141) probably behaves similarly. The 
susceptibilities of the  tu ngsta te  and  diehrom ate ions 
are 5-93 X10-6 and  62-1 x  10~6 per g.-mol., respectively, 
and  w ith in  experim ental error "(cO -l X 10"6) these 
susceptibilities exhibit no variation  w ith  tem perature. 
The properties of these ions indicate th a t th e  least 
stable electrons are localised near th e  metallic kernel 
and  are shielded from  the  external fields of neighbour
ing ions. Hence, m odern theories of m agnetism  m ay 
be applied (van Vleck, A., 1928, 572) and  as a  con
sequence the  existence of electronic isomerides in  these 
polyatom ic ions is recognised.

J . G. A. G r if f i t h s .
T h e r m a l  a n a lo g y  of th e  B a rk h a u s e n  e fiec t.

B . D e l  N u n z io  (A tti R , Accad. Lincei, 1930, [vi], 11, 
125— 129).—M easurements of the  m agnetisation of 
nickel a t  tem peratures between 0° and  400° in  a 
constan t m agnetic field show th a t  th e  m agnetisation 
falls slowly up  to  300°, and  th en  ab rup tly  to  almost 
zero near the  Curie po in t 357°. F . G. T r y iio r n .

T h e rm o m a g n e tic  p r o p e r ty  of m a n g a n e s e . Y
S h im iz u  (Sci. R ep. Tolioku, 1930, 19 , 411—417).— 
The m agnetic susceptibility  of 99-9% m anganese is
7-55 x  10-6 a t  20° and  falls in  a  sm ooth curve to
5-22 x  10*° a t  805°. A t 810° the  change to  p-mangan- 
ese is accom panied by a  rise in  the  susceptibility to
6 -0 x  10_G; th is  is followed by a  slow fall to  5-4 X 10'6 
at, 1090°, when there  is a sudden increase to  8-41 X 10'° 
a t  1100° corresponding w ith the change to  y-manganese.

A. R . P o w e l l .
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R a n g e  of b r i t t le n e s s  of i ro n  a t  lo w  te m p e r 
a tu re s .  F . S a u e r w a ld , B. S ch m id t, and  G. 
K ra m er  (Z. Physik, 1931, 67 , 179— 183).—For 
technical soft iron there was a sharp lim it to  the  
brittleness a t  —155°. F o r a  tw o-crystalline system  
of a  special soft iron, the  lim it for brittleness can be 
raised to  —90° to  —98°. A. J .  Me e .

D e te rm in a tio n  of m o l. w t. in  l iq u id  a m m o n ia .
H . H . S tr a in  and J . H . C. S m ith  (J. Amer. Chem. 
Soc., 1930, 52 , 5291—5293).—The m ethod is sim ilar 
to  those of Schwarz (A., 1929, 1416) and Signer (A., 
1930, 531), involving the  diffusion of a vapour, in  th is 
case ammonia, until two solutions (one is th e  unknown, 
the  o ther a  standard) have the  same molecular con
centration. Ammonium chloride appears to  exist 
in  the  bimolecular form in liquid am m onia. The 
results for lajvulose are low, probably owing to  
in teraction w ith  th e  solvent. R esults are given for 
21 substances. H . B u r to n .

V a p o u r-p re s s u re  d e te rm in a tio n  of th e  m o l. w t. 
of su c ro se . S. O g u ri (Mem. Fac, Sci. Eng. W aseda, 
1930, 7 , 93—96).—A current of d ry  a ir is sa tu ra ted  
first in  an  aqueous sugar solution of know n concen
tra tio n  and secondly in  pure w ater. I f  p'  is the  vapour 
pressure of the  solvent and p  th a t  of the  sugar solution 
a t  the tem perature  of experim ent, th e  losses in  w eight 
of the  solution an d  of the  solvent are proportional 
to  p  and  to  p '—pi  respectively. Application of the 
usual molecular vapour-pressure depression equation 
to  the  above weight losses enables the  mol. w t. of th e  
sugar to  be calculated directly. The apparatus used 
is described. E . A. R y d e r .

T h e rm o a n a ly s is  of m e ta l  s in g le  c ry s ta ls  a n d  a  
n e w  th e rm o e le c tr ic  e ffec t of b i s m u th  c ry s ta ls  
g ro w n  in  m a g n e tic  fie ld s . A. G o e tz  and  M. F. 
H a s le r  (Physical R ev., 1930, [ii], 36 , 1752— 1781).— 
Crystals of bism uth having any desired orientation 
predeterm ined by  a  seed crystal were grown by the  
m ethod previously described (cf. A., 1930, 401), one 
half norm ally, and the  o ther under a  transverse 
m agnetic field, b y  the  continuous and  discontinuous 
process. A therm oanalyser is described for m easur
ing and localising changes of th e  therm oelectric 
properties along th e  crystal length by  progressive 
local heating w ithout application of mechanical stress. 
I t  was found th a t the  norm al half of a crystal has a 
therm o-F .il/.F . against th e  m agnetic half; th is effect 
was investigated in relation to  th e  orientation of th e  
crysta l to  the  m agnetic field and therm oelectric 
curren t, th e  m ethod of growth, the  presence of 
im purities, th e  strength  of the applied field, and  the  
tem perature. The results obtained are brought into 
relation  w ith  th e  diam agnetic anisotropy of bism uth.

X . M. B lig h .
M e a s u re m e n ts  w ith  th e  a id  of l iq u id  h e liu m . 

X I. R e s is ta n c e  of p u re  m e ta ls  a t  lo w  te m p e r 
a tu re s .  W . M e issn e r  and B. V o ig t  (Ann. Physik, 
1930, [v], 7, 761—797).—M easurements of the  
electrical resistance of the  m etals in  th e  first and 
second groups of the  periodic tab le  and  of boron, 
alum inium , indium , and  thallium  in th e  th ird  group 
down to  tem peratures of about 1T° Abs. have been 
m ade and  superconducting m etals determ ined.

W . G ood.

M e a s u re m e n ts  w ith  th e  a id  of l iq u id  h e liu m . 
X I. R e s is ta n c e  of p u re  m e ta ls  a t  lo w  te m p e r 
a tu re s .  W. M e issn e r  and  B. V o ig t  (Ann. Physik, 
1930, [v], 7, S92— 936).—Tables showing th e  resistance 
betw een 1-2° and  273° Abs. are given for all elements 
in  th e  fourth  group excepting hafnium , for vanadium , 
tan ta lum , arsenic, antim ony, and bism uth, for 
chromium, molybdenum , tungsten , uranium , selenium, 
and  tellurium , m anganese and  rhenium , iron, ru th en 
ium , cobalt, rhodium , iridium , nickel, palladium , and 
platinum . A. B. D. Cassee.

P ro p e r t ie s  of p u re  n ick e l. L. J o r d a n  and  W . H . 
S w a n g e r  (and others) (Bur. S tand. J. Res., 1930, 5, 
1291— 1307).— F airly  pure electrolytic nickel was 
fu rther purified by  annealing in  hydrogen. The 
ingots finally prepared were of a pu rity  of 99 '94%  and 
contained not more th a n  0-001% 0 . The density  as 
cast is 8-907 g. per c.c. a t  23°. The length of the  side 
of un it cube is 3-525 A. T h em . p . is 1455°. E lectrical 
resistiv ity  is 7-236 microhms-cm. a t 20° w ith a  tem per
a tu re  coefficient of 0-0067 ohm per 1° per ohm a t  0°. 
S aturation  value of intrinsic induction is 6150 gauss. 
Magnetic transform ation takes place a t  370—380° 
and  therm al transform ation a t  350°. The therm al
E.M .F.  against p latinum  (towards w hich nickel is 
negative) are 1-485 m illivolts a t  100°, 6-165 m illivolts 
a t  500°, 12-130 m illivolts a t  1000°. The average 
coefficient of therm al expansion is 13-3 x lO -6 (25— 
100°), ■ 14-4x10-* (25— 300°), 16-5x10-6 (300—600°), 
and  1 7 -8 x l0 -6 (600—900°). W . E . D o w n e y .

D a m p in g  of so u n d  w a v e s  in  a  h o m o g e n e o u s  
g a se o u s  m e d iu m . Y. R o c a r d  (J. Phys. R adium , 
1930, [viil, 1 , 426—438).—Theoretical.

C. W . G ibby.
E q u a tio n  of s ta te  of e a s ily  liq u e fia b le  h y d ro 

c a rb o n s . IV . D e n s ity  a n d  c o m p re s s ib il i ty  of 
« -b u ta n e . M. B e c k e r s  (Bull. Soc. chim. Belg., 
1930, 39, 470— 495; cf. A., 1930, 25).—M ethods 
available for the  preparation  and purification of

butane  have been critically examined. The p ro 
gress of purification b y  fractional distillation m ay be 
followed accurately by  m easurem ent of the  vapour 
pressure of the  liquid before fractionation and  of the  
initial and  final fractions o b ta in ed ; th e  usual criterion 
of purity , viz., constancy of pressure during distill
ation, is un trustw orthy . M easurements w ith  »¿-butane 
by  the balloon m ethod previously described yield for 
th e  density a t  0° m ean values of 2-5185 (710 mm.),
1-79876 (510 m m.), and 1-07568 (310 mm.). The 
ex ten t to  which the  vapour deviates from the  gas law 
has been calculated. The mol. w t. of »¿-butane, 
calculated from  the  density, is 58-188, giving a t. w t. 
of carbon 12-0275. H . F . G il lb e .

M a g n e tic  su sc e p tib i l i ty  a n d  a b s o rp tio n  
s p e c tra  of c o m p le x  c y an id es . L. S zeg o  and  P. 
O s t in e l l i  (Gazzetta, 1930, 60 , 946—957).—M easure
m ents have been m ade of th e  m agnetic susceptibility 
and  of absorption spectra of th e  following complex 
cyan ides: K 3Cr(CN)8 ; K 4Cr(CN)6 ; K 3Mn(CN)6;
K 4Mn(CN)6 ; K 5Mn(CN)0 ; K 3Co(CN)6; K 4Co(GN)6; 
K 2Ni(CN)4, and K 2Ni(CN)3. As in th e  case of ferro- 
and  fcrri-cyanides, greater optical activ ity  is associated 
w ith  the  param agnetic th a n  w ith th e  diam agnetic 
sta te , except w ith th e  complex cyanides of bivalent
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cobalt and  of uni- and  bi-valent nickel. Potassium  
cobaltocyam de, for example, is diam agnetic, bu t 
shows a g reater absorption th a n  th e  cobalticyanide. 
I  he results are discussed in  term s of th e  electronic 
thcory- 0 .  J .  W a lk e r .

D e te rm in a tio n  of th e  s u s c e p tib i l i ty  of c e r iu m  
f lu o rid e  a t  lo w  te m p e ra tu re s .  W . J .  d e  TTaas 
and C. J .  G o r te r  (Proc. K . Akad. W etenscli. A m ster
dam , 1930, 33, 949—952).—The susceptibility  of 
cerium  fluoride lias been m easured from  very low tern- 
peratures up  to  th e  ordinary  tem perature. “A t higher 
tem peratures the  Curie-W eiss law is followed. A t the  
tem perature of liquid nitrogen an d  a t  lower tem 
peratures deviations occur. The result is in  disagree
m ent w ith  th e  theory  of Becquerel and  K ram ers as 
applied to  tysonite, which has th e  sam e crystal 
s tructure  and  th e  sam e central atom  as cerium 
fluoride. j  F a rq u h a rso n .

D ep en d en ce  of c e r ta in  e le c tr ic a l  a n d  e le c tro -  
o p tic a l c o n s ta n ts  of n itro b e n z e n e  a n d  n i t r o -  
to lu e n e  on  th e  p u r i ty . W . I lb e r g  (Z. tech. 
Physik, 1930 ,11 ,283 ; Chem. Zentr.. 1930, ii, 1342) — 
Polemical (cf.H elilgans, A., 1930,142). F. H e h lg a n s  
(Ibid., _83 285).—A reply. A. A. E ld r id g e .

Q u a n tu m  th e o r y  of n u ll-p o in t  te m p e r a tu r e .
^ C K ,  H . B et h e , and  W . R iezler  (Naturwiss., 
l  J3 1 ,19 ,39 ).—The absolute null po in t is characterised 
by a cessation of all m otion w ith in  the lattice. Each 
electron, according to  E ddington, possesses 1/a 
degrees of freedom, where a is the  Sommerfeld fine- 
structure  constant. Besides electrons th e  crystal also 
contains protons, for which, obviously, the  num ber of 
degrees of freedom is th e  same, since, according to  
-Unac^a p ro ton  can be considered as a  hole in  electron 
gas. To arrive a t  th e  absolute null po in t it  is neces
sary to  sub trac t 2 /a —1 degrees of freedom for each 
neutron (= 1  electron-f-1 proton). B y doing th is th e  
expression for the  null po in t tem pera tu re  is obtained, 
; o =  —(2/a—1) degrees. Substitu tion  of 273° for
7,o glves th e  value 137 for 1/a, ‘which agrees, w ithin 
the limits of error, w ith values previously deduced 
m  other ways. A hexagonal crystal was studied, b u t 
the same result is obtained irrespective of the  ty p e  of 
crystal structure . W . P . A ngu s.

F. p . of n ic k e l a s  a  fix e d  p o in t  on  th e  in te r 
z o n a l  t e m p e r a tu r e  sca le . H . T. W e n s e l  and
i s m  rr,ESER S tan d - J- R es-> 1930, 5 , 1309—

)■ . -the f. p . of nickel was determ ined by 
measuring w ith  an  optical pyrom eter th e  ra tio  of 
»rightness of red  light of w ave-length 0-6533 u
in!! , , J  bIack bodies afc the  f. p. of nickel 
ana gold, respectively. The nickel was frozen 
m magnesia crucibles in  a  vacuum . The f. p. was 
ound to  be 1455^1° on the  In te rna tiona l tem per- 

f^ale based on th e  value 1063° for th e  f. p of gold
1432 cm .-degree for C2. W. E . D o w n e y .

C h ris tia n s e n  th re e -p la te  m e th o d  fo r  th e  d e te r 
m in a tio n  of th e  h e a t  c o n d u c tiv ity  of g a se s . H
in^iRKf Si (P1iysikal- Z > 1931> 3 2 > 84— 91).— This 
method has been investigated in  an  endeavour to  
increase its  accuracy so as to  render i t  a precision 
mernou. ih e  appara tus is accordingly modified in  
several ways, the tem peratures being determ ined b y

therm o-elem ents. Results are given for the  h ea t 
conductiv ity  of hydrogen and  carbon dioxide relative 
to  air. The results obtained were for hydrogen, 5-3, 
and  for carbon dioxide, 0-71. Compared w ith the  
generally accepted values the  form er is too small, 
and  the la tte r  too great. I f  the  Schleiermaclier 
m ethod is correct, and  there appears to  be no doub t of 
this, there m ust be o ther errors in  th e  Christiansen 
m ethod. I t  m ay  be th a t  the tem perature  inside the  
p lates is n o t identical w ith th a t a t  th e  surfaces, and 
adsorption of gas on th e  p lates m ay occur.

„  , A. J .  M ee.
n/r ?.eC h e a ts  of g a s e s  a t  h ig h  p re s s u re s .  I I .  
M e th o d  a n d  a p p a r a tu s  a t  h ig h  te m p e ra tu re s .

,‘t£ ? ase and ^-Lackey (J. Amer. Chem.
Soc., 1930, 52, 5111—5114; cf. A., 1930, 403).—The 
constant-tem perature, adiabatic, flow calorim eter 
described m ay be used for the  determ ination of the  
specific heats of gases a t  tem peratures as high as 350° 
and a t  pressures up  to  1000 a tm . D a ta  for nitrogen are 
^ co rd ed . J .  G. A. G r if f i th s .

I .  S p ec ific  h e a ts  of th a l l iu m , c a lc iu m , a n d  
m a g n e s iu m  a t  10° A b s. I I .  E n tro p y  a n d  
c h e m ic a l c o n s ta n ts  of m a g n e s iu m  f r o m  s p e c tro 
sco p ic  d a ta . K . C lu s iu s  and J .  V. V a u g h e n  (J

Chem. Soc., 1930, 52, 4686— 1699; cf. A.,' 
IJ_9 , 635).—I. The specific heats have been deter
m ined a t  tem peratures between 10° and  250° Abs. hi 
the appara tus described. Previous values recorded 
foi thallium  are too low, w hilst those for calcium  and  
magnesium  are too high. A t tem peratures above 
1 1 Abs., the  results for thallium  are reproduced by  
inserting th e  characteristic tem perature 0= 94° in  
the  Debye function ; a t  lower tem peratures, 0 
decreases to  84°. W ith  calcium, 0 approaches a 
constan t value, 219, a t  low tem peratures. W ith 
magnesium, the values of 0 increase w ith  fall of 
tem perature, b u t above 30° Abs. 0 is abou t 322.

I I .  The vapour-pressure constan t of magnesium  is 
0 -443±0-l as com pared w ith  the value 0-493 calcu
la ted  statistically . The entropy of the  m onatom ic 
vapour a t  1 atm . and 25° i s “35-29 g .-c a l./l0 (cf. 
theoretical value 35-5). J . G. A. G r if f i t h s .

S p ecific  h e a t  of l iq u id  d ip h en y l. R . F . N e w t o n  
B D. K a u ra , and  T . D e  V r ie s  (Ind. Eng. Chem.! 
1331, 23, 35—37).—The specific h e a t of liquid 
diphenyl determ ined over th e  range 100—300° was 
0-388-h0-00Q57i (t in  °C.). An accuracy of 1%  is 
claimed for the  results. H . I n g le s o n .

S p ec ific  h e a t  of d ip h en y l. H . O. F o r r e s t ,
E. W . B rugm an n, and L. W. T. Cummings (Ind . Eng. 
Chem., 1931, 23, 37— 39).—The specific hea t of 
diphenyl has been m easured from  77° to  347° by  two 
m ethods. A curve of th e  variation of specific hea t 
w ith tem perature  reproduces the  experim ental results 
w ith  an accuracy of ab o u t 2% . H . I n g le s o n .

M e a s u re m e n t  of th e  t r u e  sp ec ific  h e a ts  of so lid  
a n d  l iq u id  m e ta ls  a t  h ig h  te m p e ra tu re s .  H .
S eek a m f (Z. anorg. Chem., 1931, 195, 345—365).— 
A m ethod has been developed for m easuring the  specific 
heats of m etals a t  tem peratures up to  600—700°. A 
hollow cylinder of the  m etal encloses an  insulated  
tungsten  spiral which can be heated  electrically;
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after passage of the  curren t for a  know n tim e w ith  a 
m easured fall of poten tia l the tem perature of the 
m etal is m easured w ith  a  therm ocouple inserted in 
a  hole in  the  wall of the  cylinder. R esults for the  
specific h ea t of copper (18— 700°), alum inium  (18—  
600°), and  magnesium (18— 500°) agree in  general 
w ith  those of o ther observers. M easurements w ith  
thallium  a t  tem peratures up to  500° yield for the  
transition  tem perature 226-7° and  for the  heat of 
transition  98 g.-eal./g.-atom , and show th e  existence of 
minima in  the tem perature-specific hea t curve a t  
abou t 254° and  380°. H . F . G il lb e .

In flu en ce  of p e r io d  of h e a tin g  on  b . p . of l iq u id s  
u se d  in  eb u llio sco p y . T e s t in g  p u r i ty  of v o la tile  
licruids b y  is o th e rm a l  d is ti l la tio n . S. I j . W r ig h t ,  
ju n  and  A. W . C. Mjbnzies (J. Amer. Chern. Soc., 
1930, 52, 4699— 4708).—A pair of differential iso- 
teniscopes (Smith and  Menzies, A., 1910, ii, 1036) is 
employed to  determ ine d irectly  any  differences of the 
vapour pressure of tw o samples of a  liquid, one having 
been m aintained a t  the  b. p. for several hours and the 
o ther having been elevated to  th e  b. p. im m ediately 
before the determ ination. The results obtained w ith 
acetic acid, bromine, benzene, and carbon te tra 
chloride arc taken  to  indicate th a t  the  vapour pressure 
is independent of the  above trea tm ent, and  delay in 
the  a tta in m en t of in ternal equilibrium  is therefore 
w ithout influence on the  b . p . The p u rity  of the 
liquids was verified by  isotherm al distillation m  th e  
apparatus. The presence of im purities in quantities 
too small to  be detected  b y  ordinary means causes 
errors in  vapour-pressure m easurem ents when circum 
stances favour fractionation (cf. W ashburn, A., 1928, 
16), J .  G. A. G r if f i th s .

V a p o u r p r e s s u r e  of ice  a t  lo w  te m p e ra tu re s .
C. D e i (A tti R . Accad. Lincei, 1930, [vi], 11, 119—
124). M easurements have been m ade of th e  potential
required to  produce an  explosive discharge in  w ater 
vapour a t  a series of know n low pressures. The 
curve giving the relationship between discharge 
potential and pressure of w ater vapour was then  
applied to  calculate th e  vapour pressure of ice a t  
low tem peratures from  m easurem ents of the  d is
charge poten tia l over ice. A t the  tem peratures 
— 22-3°, —55°, and  —66° the  respective vapour 
pressures of ice are 0-58+0-023, 0-0166+0-0008, and 
0-0037+0-0002 mm. F . G. T r y h o r n .

V a p o u r p r e s s u r e s  of s e le n iu m  te tr a c h lo r id e . 
E x is te n c e  of s e le n iu m  d ic h lo rid e . D. M. Y o s t  
and  C. E . K ir c h e r  (J. Amer. Cliem. Soc., 1930, 52, 
4(¡80— 46S5; cf. Simons, A.. 1930, 1356).—The 
vapour pressure of selenium tetrachloride a t  tem per
atu res between 109° and 181° is given by log10 / ’(mm.) 
=  11-2040—0-05223 X 73,990/2'. B y means of vapour- 
pressure m easurem ents w ith excess of chlorine and  
vapour density  determ inations i t  is found th a t 
between 109° and  226° th e  vapour consists of chlorine 
and  selenium dicliloride. The heat of the reaction 
SeCL(s) ==SeCl2(y)+C l2(g) is (M l)  35,380 g.-cal and  
the hea t of form ation of SeCU(ff) is (MI) —10,/80 
g.-cal. J- G. A. G r if f i t h s .

B . p . a n d  v a p o u r -p re s s u re  form ulae  fo r  o rg a n ic  
l iq u id s . E . W . M ad ge (Z. anorg. Chern., 1 9 3 1 ,195,

338). I t  is shown th a t  the  form ula derived by  H eiz
(A.. 1930, 1104) m ust be applicable to  substances 
w hich obey T routon’s rule. H . F . G il lb e .

M  p  of p u re  c h ro m iu m . F . H o ffm a n n  and  C. 
T in g w a ld t  (Z. M etallk., 1931, 23, 31—32).—The 
m . p. of electrolytic and  of alum ino-therm ic chromium 
has been determ ined by  m elting the m etal in  a 
magnesia crucible and  by  observing the  tem pérature  
of a hole in a b ar of chrom ium  during m elting in  a 
vacuum  by th e  passage of a high, current. The fu s t 
m ethod gave 1800+10° and  the  second 1765 ± 1 0  •

A. R . P o w e l l .
H e a t of d is so c ia tio n  of f lu o rin e . H . v o n

W a r te n b e r g  and  J .  T a y lo r  (Nachr. G es. W iss. 
Gottingen, 1930, 119—123; Chern. Zentr., 1930, n, 
1660).—The h ea t of dissociation of fluorine, calculated 
from  the band  spectrum , is 63-5+0-7 kg.-cal. Irra d i
ation  w ith u ltra-vio let light does no t accelerate the  
union of hydrogen and  fluorine. A. A. E ld r id g e .

E n tro p y  of h y d ro g e n  a n d  th e  t h i r d  la w  of 
th e rm o d v n a m ic s . F re e  e n e rg y  a n d  d is so c i
a tio n  of h y d ro g e n . W . F . G ia u q u e  (J. Amer. 
Chern. Soc., 1930, 52 , 4816—4831 ; cf. Giauque and  
Johnston, A., 1929, 138).—B and spectrum  d a ta  for 
th e  hydrogen molecule are employed in  conjunction 
w ith  the equations previously developed (this vol., 29o) 
to  evaluate th e  proportions of ortho- and  para-hydrogen 
present in  equilibrium  a t tem peratures between 0 
and 298° Abs. The energy contents and  lieat 
capacities of para- and ortho-hydrogen, the ir equili- 
brium  m ixtures, and  m ixtures of para  and ortho in the 
ra tio  1 : 3 have 'been  calculated for the range 0—29S' 
Abs. The free energy of dissociation, equilibrium  
constants, and  percentage dissociation of the  hydrogen 
molecule a t  tem peratures between 298® and  5000 Abs. 
have been calculated and are in  satisfactory  agree
m ent w ith Langm uir’s d a ta . The absolute entropy 
of hydrogen is 33-98 g.-cal./1° per mol In  agree
m ent w ith th e  experim ental value, the  ordinary 
application of the  th ird  law of therm odynam ics gives
29-59, based on the assum ption th a t  the lowest levels 
of ortho- and  para-hydrogen, w ith  the ir to ta l of 10 
quantum  species, are present in  the solid s ta te  as a 
perfect solution, the  relative proportions being those 
determ ined by  the  equilibrium  a t  the  ordinary 
tem pera tu re . I t  is concluded th a t  for m ost substances 
(e.g., Giauque and  Wiebe, A., 1929, 755) the  absolute 
entropy resulting from  nuclear spin will persist to  
tem peratures below those a t  which m easurem ents 
are ordinarily m ade, and  hydrogen is p robably  the  
onty exception. A value, 31*23, is derived for the  
entropy of hydrogen and  m ay be used in  con
junction  w ith d a ta  obtained for o ther substances by 
th e  ordinary m ethods. J .  G. A. G r if f i t h s .

S u p e rh e a tin g  a n d  in te n s iv e  d ry in g  of liq u id s .
E . C ohen  and  W . A. T . C ohbn-de M e e s te r  (Proc. 
K . Akad. W etensch. Am sterdam , 1930, 33, 1003— 
16 14 ).—From  m any experim ents i t  is found th a t  the 
tru e  b . p. of w ater, benzene, or carbon tetrachloride 
can never be obtained when a  heating b a th  is used, 
even when all the precautions detailed by  Sm its are 
in troduced (cf. A., 1930, 1102). H eating w ith  a  free 
flame always led to  a  slight degree of superheating, 
b u t th is was less th a n  th a t  which appeared when a
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heating b a th  was used. No superheating w hatever 
occurs when an  electrically heated  platinum  wire in  
the liquid is used. The b.-p. m easurem ents of Baker 
and of Sm its are believed to  be inconclusive (cf. 
Lenher, A., 1929, 1372). J .  W. Sm ith.

Second virial coefficient for gases : critical 
comparison between theoretical and experi
mental results. II. M a rg en a tj (Physical R ev., 
1930, [ii], 36, 1782— 1790).—M ainly m athem atical. 
Prom  London’s recent theory  of the  a ttrac tiv e  forces 
between molecules (cf. A., 1930, 1239) the second 
virial coefficient is com puted for the  gases : hydrogen, 
neon, argon, helium, nitrogen, oxygen, carbon 
dioxide, ammonia, and w ater vapour. P or the  two 
last nam ed, which have a  dipole m om ent, the  con
tribu tion  of the  dipole in teraction is also calculated 
(cf. M argenau, ibid., 1349). R esults are com pared 
graphically w ith experim ental values com puted from 
Beattie and Bridgem an’s constan ts; agreem ent is 
satisfactory except in  the  case of helium  and hydrogen, 
where tho  discrepancy can be accounted for by  the 
presence of zero po in t energy. N . M. B lig ii .

Lattice energy from the thermodynamic view  
point. J .  H. H ild e b r a n d  (Z. Physik, 1931, 67, 
127— 134).—Theoretical. Restrictions on the  electro
static equation giving la ttice  energies are pointed out. 
The therm odynam ic equation determ ines these 
energies from the elastic properties of th e  crystal a t  the  
ordinary tem perature. The la ttice  energy calculated 
for potassium  iodide agrees w ith M ayer’s value 
(A., 1930, 836). A. B. D . C assie .

Equation of state explicit in the volume. G.
S ca tch a rd  (Proc. N at. Acad. Sci., 1930, 16, 811— 
S13).— B eattie  (A., 1930, 534) has derived an  equation 
of sta te  in  the  virial form  V ,/n ~ R T j p  -\-fi/RT-\- 
•ypKRT^-^Sp^KRT)3 as an  approxim ation of the 
B eattie-B ridgem an equation, p = R T (w /F )+ p (n /F )2 
+ y (n /F )3-t-8(?i/F)4 (A., 1927, 819), where ¡3, y, and  8 
are functions of th e  tem perature. A new approxim 
ation of th e  B eattie-B ridgem an equation has been 
derived, V l n = R T I p + $ I R T - \ - [ y l { R T f - p l ( R T f \ p  
+ [8 /(R P )3-3 P y /(R T )4+ 2 p 3/(R2')5]p2. The accuracy 
of the two approxim ate equations in  reproducing 
tho values obtained by using the  B eattie-B ridgem an 
equation is com pared for hydrogen, oxygen, nitrogen, 
methane, ethylene, and  carbon dioxide; the  new 
approximation fits more closely. The lim itation  of 
the approximation a t  higher pressures is indicated.

W . R . A n gu s.
Chemical constant of hydrogen vapour and the 

entropy of crystalline hydrogen. T. E . S t e r n  
(Proc. Roy. Soc., 1931, A, 130, 367—379; cf. Fowler, 
A;, 1928, 469).—M athem atical. B y  the  use of the 
hinstein-Bose statistics, a  result is obtained for tho 
vapour pressure of hydrogen crystals a t  low tem per
atures which yields a  value for the  chemical constan t 
of hydrogen in oven closer agreem ent w ith experim ent 
than th a t  obtained by  Fowler (loc. cit.). As th e  resu lt 
of the E instein-B ose statistics, slight variations are 
found to  occur in the  composition of the mixed crystal 
of ortho- and para-hydrogen as it  is allowed to  build 
up from the gas a t  low tem peratures. Thus a t  
tem peratures very near the  absolute zero the ra tio  
of the  two kinds of molecules, when the crystal is

small, m ay be as great as 3 -2 :1 , w hilst a t  higher 
tem peratures tho ra tio  is always nearly 3 : 1 .  The 
vapour-pressure equation which is correct a t  low 
tem peratures is followed through to  the  ordinary 
tem perature. L. L. B ircu m siiaw . '

Calculation of free energy from spectroscopic 
data. W . F . G ia u q u e  (J. Amer. Chem. Soc., 1930, 
52, 4808— 4815; cf. Lewis and  M ayer, A., 1929, 
648).—Theoretical. A general expression for tho 
absolute en tropy  of ideal gases is derived and  includes 
term s for molecular ro tation , v ibration, electronic 
excitation, nuclear spin, and  other sta tes which the 
molecule m ay assume. The equations given afford 
a  basis for th e  evaluation of the  free energy of gases 
and  equilibrium  constants from  spectroscopic data .

J .  G. A. G r if f i t h s .
Specific gravities of liquid and solid sulphuric 

acid. D. M c In to sh  (Proc. N ova Scotian In st. Sci.,
1930, 17, 259—261).—-Sulphuric acid of d 1-7— 1-84 
is denser in the solid (frozen) s ta te  th an  in the  liquid. 
The f.-p. diagram  of the  system  w ater-sulphuric acid 
is given. H . B u r to n .

Determination of critical temperatures. 
Critical temperature of hydrogen fluoride. P . A.
B on d  and D. A. W illia m s  (J. Amer. Chem. Soc.,
1931, 53, 34— 37).—The substance to  be investigated 
is enclosed in  a  monel m etal tube 15 cm. long, 1 cm. 
diam eter, inclined a t  abou t 20° to  the  horizontal and 
supported a t  its  centre by  knife edges; the  lower end 
is a ttached  to  the arm  of a  sensitive balance by a 
vertical wire which passes through the  top  of the  oven 
enclosing the  tube. W hen the  oven has cooled to  the  
critical tem perature, the  form ation of tho liquid 
phase in  the  lower end of the  tube sets the  balance 
in  m otion. The critical tem perature of hydrogen 
fluoride is 230-2° (cf. V an L aar, A., 1921, ii, 83).

J .  G. A. G r if f i t h s .
Measurement of very sm all vapour pressures. 

Vapour pressure of mercury and potassium.
III. H . M a y e r  (Z. Physik, 1931, 67, 240—263).—A 
m ethod for the  determ ination of vapour pressures of 
the order 10~7 to  10*2 m m . is described. The vapour 
pressure of potassium  (2-0x HP3 m m . a t  69-8° and 
4-78 x lO -4 a t  143-2°) is given by  log p  . T = —21087/
4-5717’+10-418. The results in  general agree w ith 
those of W eiler and  of K illian (A., 1926, 653), b u t the  
values of Edm ondson and E gerton (A., 1927, 103) are 
20— 30%  lower. A. J .  M ee.

Vapour pressure of Ramsay greases. H. 
M a y e r  (Z. Physik, 1931, 67, 264—269; cf. preceding 
abstract).—The vapour pressure of the  gum  grease of 
R am say a t  ordinary and higher tem peratures has been 
determ ined by means of the  appara tus previously 
described. I t  is shown th a t  these greases can be 
regarded as having a  definite and  constan t vapour 
pressure only if left in  a vacuum  desiccator a t  a 
tem perature above in. p. for some tim e in  order to  
outgas them . The vapour pressure of a grease so 
trea ted  was 1-1 X 10-5 mm. a t  12-6°. A. J .  M ee.

Density of m ixtures of chloroform (U.S.P.) 
and benzyl alcohol. S. M. G o r d o n  (J. Amer. 
Pharm . Assoc., 1931, 20, 15— 17).—A graph of the 
densities of m ixtures of chloroform and benzyl
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alcohol is a  s tra igh t lino joining the densities of the  
two components, 1-4843 and 1-046S, respectively, a t  
20±0-5°. E . H . S h a r p le s .

Viscosities of b in a r y  m ix tu r e s .  L. P ia t t i  
(Z. physikal. Chcm., 1931, 152, 36— 46).—T he 
viscosity isotherm s of b inary  m ixtures of ?n-crcsol 
and  of anisole w ith ethy l alcohol and w ith benzene 
have been determ ined a t  tem peratures from  0° to  60°. 
In  the  cresol system s the  curves are continuous, w ith  
neither m axim a nor minim a, b u t the viscosities are 
m uch lower th an  the values calculated additively, and 
indicate th a t  the  strongly associated cresol moleoules 
are largely dissociated in presenco of tlio second 
com ponent. The anisolo-alcohol isotherm s oxhibit 
m inim a a t  all tem peratures, b u t in the anisolo-benzcne 
system  the curves follow closely the additive law, 
especially a t  tem peratures above 50°. The b.-p. 
curves of the  four system s have been determ ined, and  
the results are com pared w ith  the  viscosity m easure
m ents. H . F . G il lb e .

Theory of concentrated solutions. M. H oep- 
p e n e r  and  A. v o n  A n tr o p o f f  (Z. physikal. Chem., 
1931, 152, 95— 109).—The. vapour pressure, density, 
and composition of the  vapour phase in  equilibrium  
w ith liquid m ixtures of bonzene and carbon te tra - 
chlorido have been determ ined a t  15°. The deviations 
of the  sa tu ra ted  vapour from  the  ideal gas law am ount 
to  abou t 3-5%. The deviations from th e  R aou lt law 
for the  vapour pressure of solutions, from  H enry’s 
law, and from  the  N ernst law when expressed in  term s 
of th e  fractional m olar concentration, are of the  same 
order. H . F . G il lb e .

Empirical correction of Raoult’s law applied 
to concentrated solutions. G. A. R o s n e r  (Rocz. 
Chem., 1931, 11, 13— 18).—The empirical form ula 
a /N 1= l - \ - K N 2 is derived, in  which a ~ p '  /p, where p  
and p'  are tho partia l pressures of the solvent and the 
solution, respectively, N x—N¡(n-\-N) and  N 2= n /  
(n-\-N), where n and N  arc respectively the num ber of 
moleoules of solvent and  solute present, and  K  is a  
constant. R . T ru szk o w sk i.

Influence of b . p. on composition of azeotropic 
mixtures. B. K a m ień sk i (Rocz. Chem., 1931, 
11, 1— 12).—The expressions Ap'==p'Ap'0/p '0 and 
A p "= p "A p "0/p"o are derived, in  which Ap' and 
Ap" represent the  increase in  the partia l pressures 
•p'0 and  p " 0 of the  components of a  b inary  azeotropic 
m ixture, occasioned b y  a  rise in  tem perature of 1° 
above the  b. p ., and  p' a n d p"  are the  partia l pressures 
a t  the  higher tem perature. The application of these 
formulae to  the  calculation of the composition of 
azeotropic m ixtures of various b. p . gives results in 
be tter agreem ent w ith experim ent th an  those given 
by M errim an’s form ula (J.C.S., 1913,103,1801).

R . T ru szk o w sk i.
M ol. wt. of nitrosobenzene in solid solution.

C. D r u c k e r  and  T. F la d e  (Z. wiss. P ho t., Schaum  
Festschr., 1930, 2 9 ,2 9 — 41).—The mol. wt. of nitroso
benzene has been determ ined cryoscopically w ith 
dried nitrobenzene as the  solvent. Tho results 
indicate th a t tho compound is alm ost dimeric in  dilute 
solid solutions. Pure nitrosobenzene is therefore a t  
least dimeric and probably  exists in  a higher s ta te  of

association. The sublim ation pressure, hea t of sub 
lim ation, and h ea t of com bustion have also been 
determ ined. J .  W . G la s s e t t .

M iscibility and variation in the properties of 
supersaturated silver-copper alloys. N. A g ee v , 
M. H a n sen , and  G. S ach s (Z. Physik, 1930, 66 , 350— 
376).—The influenco of concentration and  annealing 
tem perature on the hardness and  electrical resistance 
of tho alloys has been studied by A -ray  m easurem ents. 
The mixing and  annealing processes are the  same for 
alloys a t  the  copper and  silver ends of tho series, 
although copper dissolved in  silver separates a t  a 
tem perature abou t 100° abovo th a t  a t  which silver 
separates from  copper. The velocity of reaction is 
determ ined prim arily  by  th e  concentration, and  has a  
negative tem perature coefficient. W hen separation 
takes place, an  abnorm al increase in  resistance occurs. 
Experim ental results are insufficient for a  theoretical 
discussion of this, and  of th e  abnorm al hardness 
effects. A. B. D . C assie .

Heat of mixture in molten m etals. M. Ivaw a- 
kam i (Sci. R ep. Tohoku, 1930, 19, 521— 549; cf. A., 
1928, 21).—The h ea t of m ixing has been m easured for 
twenty-five system s of binary  alloys containing 
magnesium, antim ony, alum inium , silver, copper, 
or gold. The results show th a t  the  intorm etallic 
compounds which exist in  tho  solid sta te  up to  the ir 
m. p. do no t decompose in to  the ir com ponents on 
melting, b u t exist as such in  the  liquid phase.

W . E . D o w n e y .
Thermal [and X-ray] analysis of the system  

lithium-copper. S. P a s t o r e l lo  (Gazzetta, 1930, 
60 , 988— 992; cf. A., 1930, 1359).—Therm al and 
A -ray  analyses of the  above system  show th a t  no 
compounds or solid solutions are form ed between 
lithium  and  copper. The eutectic po in t is a t  the  
m. p. of pure lith ium , which is given as 180°.

O. J .  W a lk e r .
System  bismuth-selenium. N. P a r r a v a n o  and 

V. C a g lio t i  (Gazzetta, 1930, 60, 923—933).—The 
existence of tw o bism uth selenides (cf. A., 1913, ii, 
415), Bi2Se3 and BiSe, is confirmed by  A -ray  exam in
ation of "pure bism uth and  selenium and  of a  series of 
alloys of the two elements. Taking the m ost probable 
values of th e  axial ra tio  shown, the  following lattice 
constants are o b ta in e d : Bi, c/a 2-706, a0 4-531; 
Se, c/a 1-14 or 2-66, a0 4-360; BL>Se3 c/a  1-68, a0 6-702; 
BiSe, c/a 1-60, a 0 5-021. For the  two selenides in  the 
above order the  values of d  are 7-398 and  7-98.

0 .  J . W alk er .
Equilibrium diagrams of the aluminium - 

manganese, copper-manganese, and iron- 
manganese system s. T. I s  h i w a r  a (Sci. Rep. 
Tohoku, 1930, 19, 499—519).—As a  prelim inary to 
the  investigation of te rn ary  system s containing 
manganese, the abovo b inary  system s have been 
exam ined therm ally, microscopically, and  dilato- 
m etrieally and  also by electrical resistance m easure
m ents and  A -ray  observations. Equilibrium  
diagram s which differ from  those of earlier workers 
are given. W . E . D o w n e y .

System  iron-carbon. E . L . D u p u y  (Rev. Met., 
1930, 27, 686— 692).— Modern knowledge of the 
equilibria a t  th e  iron end of th is system  is summarised,
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and th e  developm ent of the  equilibrium  diagram  from 
th a t  first proposed by R oberts-A usten to  th a t  now 
generally accepted is traced. A. R . P o w e l l .

E q u il ib r iu m  d ia g r a m  of th e  i r o n - v a n a d iu m -  
carbon . s y s te m . M. O y a  (Sci. R ep. Tohoku, 1930, 
19, 449— 472).—The system  has been investigated by 
X -ray, m icrographic, and therm al analysis up  to  a 
content of 9-9% C. The system  contains no te rn ary  
compounds. There are five liquidus surfaces, six 
b inary  eutectic reactions, one b inary  peritectic 
reaction, two te rn a ry  eutectic reactions, and  a  te rnary  
peritecto-eutectic reaction. The composition and  teni- 
peraturc of the  non-variant points a r e : (a) liquid 
y +  [Fe3C ]+ £ ; 3-4% V, 4-2% C, 92-4% Fe, 1122°; 
(b) l i q u i d ^ : a + p + e ; 35%  V, 1 % C ;  (c)8+liquid^=^: 
y-j-e; 7%  V, 2-3% C, 1330°. In  the  field of existence 
of the  y-phase there are three solubility surfaces in  
which a, e , and [Pe3C], respectively, begin to  separate 
and three binary  eutectoid curves along which tho 
following reactions occur: y====a-fs, y ^ i a + F c j C ,  
and y ^= ^ F e3C-rE. The complete and  various sec
tional diagram s as well as several characteristic 
micrographs of the  alloys are included.

A. R . P o w e l l .
S o lu b ili ty  of h y d ro g e n  f lu o rid e  in  b en zen e  a n d  

in  o c tan e . J .  H . S im o n s (J. Amer. Chem. Soc., 1931, 
53, 83— 87).— D ata  are recorded between 20° and  65°. 
The vapour pressure of hydrogen fluoride over benzene 
solutions exhibits negative deviations from  R ao u lt’s 
law a t  very low concentrations and  large positive 
deviations a t  higher concentrations. This pheno
menon is a ttrib u ted  to  the  strong polarity  of the  
hydrogen fluoride molecule. J .  G. A. G r i f f i t h s .

S o lu b ilitie s  [of s a l ts ]  in  h y d ro g e n  f lu o rid e .
P. A. B o n d  and  V. M. S t o w e  (J. Amer. Chem. Soc., 
1931, 53 , 30— 34; cf. Fredenhagen and  Cadenbacli, 
A., 1930, 421).— Solubility d a ta  for lithium  hydrogen 
fluoride a t  0—40° are recorded. The solubility  of 
calcium, zinc, and  magnesium  fluorides is less th an  
0 01 a t  0°. J .  G. A. G r if f i th s .

S o lu b ilitie s  of s i lv e r  s a l ts .  Iv. M a sa k i (Bull. 
Chem. Soc. Jap an , 1930, 5 , 345—348).—Solubilities of 
somo sparingly soluble silver salts have been d e te r
mined potentiom etrically. Tho values obtained are : 
cyanide 2-1 x l< H , thiocyanato 1-10 x  0%  brom ide
7-Ox 10~7, and  carbonate 1-1X10"1 mol. per litre.

F . L. U s h e r .
R eaction  b e tw e e n  p o ly h y d r ic  a lc o h o ls  o r  

phenols a n d  a rs e n ic  c o m p o u n d s , in  p a r t ic u la r  
ars in o ace tic  ac id . III. B. E n g l u n d  (J. pr. 
Chem., 1931, [ii], 1 2 9 , 1—23).—The constan t L  
(cf. A., 1930, 330) has been evaluated  for the  increase 
in solubility of arsenious oxide in  95%  ?i-butyl alcohol 
in presence of propane-ap- and  -ay-, meso- and r-butane- 
Py-, hexane-a7-, heptane-ecvj-, octane-aO-diols, and  
pinacone, the  results being parallel to  those already 
described.

The com paratively small increases in  th e  solubility 
of arsinoacetic acid in  glacial acetic acid caused by  the  
aliphatic glycols (CH2)„(OH)2, where ? i= 4— 10, show 
au  irregular oscillating effect when p lo tted  against n. 
cis-a-Glycols of cyclic hydrocarbons exert a  greater

effect th a n  corresponding aliphatic glycols, b u t the  
hans-com pounds are m uch less effective, the  ratio  
Ltrans : L c is  being 1 :11 , 5, 10, and  22, respect
ively, for cycZoperitane, cycZohexane, hydrindene, 
and  te trahydronaphthalene. The results are in  
general agreem ent w ith those required  on stereochem i
cal grounds, assum ing th e  form ation of a five-mem- 
bered heterocyclic ring, except th a t  ease of addition  
to  the  tw o forms of cycZohexane-1 : 2-diol should be 
abou t the  same in  the  two cases.

Arsenic and  arsinoacetic acid derivatives of ethylene 
glycol aro found to  be unim olecular in boiling acetone. 
Similar derivatives of pinacone, in  con trast to  those 
of ethylene glycol, are stab le  to  alcoholic a lka li: 
w ith  phenolphthalein as indicator th e y  behave as 
monobasic acids. The arsenic acid complex of 
pinacone in  addition shows m arked stab ility  tow ards 
aqueous alkali, w ith  which i t  can be titra te d  a t  0° ; i t  
is rap id ly  and  com pletely hydrolysed in aqueous 
solution, however, w ith  regeneration of arsenic acid. 
A kinetic s tu d y  by  titrim etric  an d  conductom etric 
m ethods indicates also th a t  hydrolysis is m arkedly 
accelerated by  sm all quantities of m ineral acids.

The p reparation  of butane-a8-, pentanc-ar-, octane- 
aO-, and  nonane-ai-diols, by reduction of tho  corre
sponding dicarboxylic acids w ith  sodium  and  alcohol 
(cf. A., 1903, i, 597; 1928, 43), is described.

H . A. P ig g o t t .
L aw s of d is t r ib u t io n  of s m a l l  a m o u n ts  of s u b 

s ta n c e s  in  c ry s ta l l in e  p re c ip ita te s . O. H a h n , H . 
K a d in g , and  R . M u m b ra u er  (Sitzungsber. Preuss. 
Akad. Wiss. Berlin, 1930,30,11 pp.).—The separation 
of sm all quantities of a foreign substance which is 
adm ixed w ith a crystalline p recip itate m ay take place 
in  two w ays. I t  m ay separate in  the  m ass of the 
p recip itate so as to  be independent of th e  area  of 
surface of the  precipitate, its  polar natu re , and  its 
charge; by  th is m ethod, mixed crystals are formed. 
In  the  second case, the  separation is g reatly  dependent 
on the  surface properties, and  is in  fac t an  adsorption 
phenom enon. The m ethod used to  stu d y  tho 
separation  of foreign substances was to  crystallise 
salts (especially barium  salts) from  a radioactivo 
solution. In  th is  w ay i t  was possible to  determ ine 
how the  radium  had  been taken  up. M ixed crystals 
m ay be form ed under these conditions, even if, in  the  
macroscopic sta te , no isomorphism is known.

A. J .  M e e .
F re n k e l  a n d  H u c k e l 's  th e o r ie s  of a d s o rp tio n .

A. G a n g u l i  (Z. Physik, 1930, 66, 704— 707).— 
Frenkel and  H iickel’s adsorption formula) are both 
contained in  the form ula deduced by  K a r  and  Ganguli 
(A., 1930, 151). A. B. D . C a ss ie .

C o rre c tio n  fo r  a d s o rp t io n  in  p h y s ic o -c h e m ic a l 
d e te rm in a tio n s  of m o l. a n d  a t. w ts . E . M o le s  
(Anal. Asoc. Quim. Argentina, 1930 ,18 , 114— 123).— 
An historical account is given of the  p a r t  played by 
adsorption in  earlier work w ith  gases, and  of the  
corrections which have been applied to  tho data . 
A dsorption corrections cannot bo elim inated by the 
em ploym ent of vessels of differing capacities, and  the 
m ost satisfactory  conditions are obtained w ith  1-litre 
vessels. R esults obtained by the au tho r and  by  other 
workers are reviewed. H . F . Gn.LBE.
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Activation energy of adsorption processes.
H. S. T a y l o r  (J. Amer. Chem. Soc., 1930, 52, 5298— 
5299).—A prelim inary discussion.

J. G. A. G r i f f i t h s .
Specific adsorptive properties of active char

coals. I. M . M. D u b in in  (J. Russ. Rhys. Chem. 
Soc., 1930, 62, 1027— 1633).—A theoretical consider
ation  of the  laws governing adsorption.

R . T r u sz k o w sk i.
Theory of gas adsorption. II. V. B. M e c k 

le n b u r g  (J. Russ. Phys. Chem. Soc., 1930, 62, 1723— 
174 7).—An exposition and  experim ental confirmation 
of K ubelka’s theory  (Z. Elektrochem ., 1925, 31, 
488) of the adsorption of gases by  ac tivated  charcoal.

R . T r u s z k o w s k i.
Influence of subdivision of carbon on the 

adsorption of fatty acids. B . B r u n s  (Kolloid-Z., 
1931, 54, 33—35).—E xtrem ely  finely-divided non
activa ted  carbon adsorbs relatively  greater quantities 
of the  higher members of th e  fa tty  acid series th an  
of the  lower members. Consequently, an  adsorbent 
which norm ally shows an  inversion of T raube’s rule 
m ay be m ade to  behave in accordance w ith  tho rule 
by  fine subdivision. I t  is suggested th a t  the in 
version of T raubo’s rule is due to  the  opening up of 
small pores on subdivision, which arc no t accessible 
to  the larger molecules. E . S. H e d g e s .

Poisoning effects of water vapour on the 
adsorption of carbon dioxide by manganese 
dioxide [at 25°]. H. W. E o o t e  and J. K. D ix o n  
(J. Amer. Chem. Soc., 1931, 53, 55—5S; cf. A., 1930, 
990).—The adsorption of carbon dioxide a t  pressures 
as high as 500 nun. by manganese dioxide, w ith and 
w ithout adsorbed w ater, has been investigated. The 
adsorption is reversible and  is diminished by  50%  
when about 35%  of the surface of the manganese 
dioxide is covered w ith w ater. This indicates tho 
presence of active adsorption patches. Sim ilar ex 
perim ents w ith carbon monoxide in  place of carbon 
dioxide show th a t  the  adsorption of the  form er is 
highly irreversible, although results were obtained 
qualitatively  sim ilar to  those for carbon dioxide.

J .  G. A. G r i f f i t h s .
Adsorption of electrolytes by crystalline sur

faces. III. (M e le .)  L. d e  B r o u c k e r e  (J. Chim. 
phys., 1930, 27, 543—565; cf. A., 1928, 831; 1929, 
757).—The previous w ork has been extended to  the  
stu d y  of the adsorption of sodium and potassium  
iodide and  bromide and  of cadm ium  iodide on the 
m icrocrystalline surface of barium  su lp h a te ; the  
results indicate complete reversibility, the  a tta in m en t 
o f . a  definite equilibrium , and the form ation of a 
unim olecular layer. The isotherm s resemble in general 
thoso obtained w ith  the  chlorides, and when p lo tted  
logarithm ically consist of two linear portions of which 
the  first indicates th a t  in  sufficiently d ilute solution 
the  q u an tity  adsorbed increases alm ost linearly w ith 
the  concentration, w hilst the  second portion corre
sponds w ith  sa tu ra tion  of the surface of the  adsorbent. 
In  the  case of cadm ium  iodide the isotherm s indicate 
th a t  simple and  complex molecules are adsorbed 
m ore readily  th an  arc simple ions. B y comparison 
of the  curves obtained w ith  a  series of salts having a 
common on i t  appears th a t  the  m ain factor in  the

adsorption process is d irect adsorption of the  anions 
and  th a t  the  equivalent num ber of cations are retained 
solely by  electrostatic forces. The ease of adsorption 
of the alkali m etal halides increases w ith increase 
of the  a t. w t. of the  anion. H . F . G i l l b e .

Exchange of ions at the surface of colloidal 
platinum. S. W . P e n n y c u ic k  (Kolloid-Z., 1931, 
54, 21—32).—The hydrogen ions liberated from the  
surface of colloidal p latinum  when the colloid is 
coagulated by  the  addition of electrolytes have been 
determ ined by  a conductom etric m ethod. Salts of 
un ivalen t cations undergo little  exchange adsorption 
and  neither hydrochloric nor nitric  acid is adsorbed 
a t  all by colloidal p latinum . B arium , calcium, and 
alum inium  chlorides undergo exchange adsorption, 
b u t hydrolytic adsorption occurs sim ultaneously. 
The effect of hydrolysis is m ost m arked in the addition 
of potassium  cyanide. A comparison of the  am ount 
of exchange of ions w ith the  lowering of the  electro- 
kinetic poten tia l shows a very  close connexion and 
points to  exchange adsorption as the  cause of coagul
ation. A ctually, no d iscontinuity  occurs a t  the  point 
of coagulation and ion-exchange is no t then  complete. 
The explanation is probably th a t  the first coagulum 
consists of particles in  loose contact, which still con
ta in  replaceable h y d r o g e n  ions, b u t th a t  when these 
are replaced the  particles adhere more firmly, or 
coalesce. W ith  colloidal p latinum  ion-exchange does 
no t appear to  take place in  stoicheiom etric ratio , b u t 
th is  observation is probably  due to  p artia l hydrolysis 
of the salts concerned. E . S. H e d g e s .

Adsorption of aluminium and thorium  
chlorides on clays and kaolins. N. A. H e l d  (J. 
Russ. Phys. Chem. Soc., 1930, 62, 1553— 1570).— 
Aluminium and thorium  can be determ ined electro- 
titrim etrically  in  the  same solution, using a quin- 
hydronc electrode. A dsorption of alum inium  and 
thorium  b u t no t of chloride ions takes place on clay, 
which a t  the  sam e tim e gives up calcium and m agnes
ium  io n s ; th is  process is accompanied by acidification 
of the  solution, as a result of the  reactions : AlCl3-f- 
2H 20^= ±A 1(0H )2C1+2HC1 and ThCl4+ 3 H 20 = = ^  
Th(O H )3C l+ 3H Ć i. R . T r u s z k o w s k i.

Influence of hydrogen ions on the adsorption 
of barium and aluminium ions by clays. N. A. 
H e l d  and M. N. S o k o lo v a  (J. Russ. Phys. Chem. 
Soc., 1930, 62, 1571— 1575).—The adsorption  of 
barium  and alum inium  ions varies w ith  the  of the 
so lu tion ; a t  a  given p a th e  adsorption series 
B a < A l< T h  is obtained. R . T r u s z k o w s k i.

Density, surface tension, and adsorption in the 
water-ammonia system  at 20°. H . H . K in g ,  
J .  L. H a l l ,  and G. C. W a r e  (J. Amer. Chem. Soc., 
1930, 52, 5128—5135; cf. B erthoud, A., 1918, ii, 
310; Rice, A., 1928, 582).— A closed appara tus for 
th e  sim ultaneous determ ination of the  density  and 
surface tension of a liquid is described. The surface 
tension of liquid am m onia a t  0°, 10°, and  20° is 
26-43, 24-28, and 22-03, respectively. The R am say- 
Shields constan t is 1-662, corresponding w ith an  appar
en t mol. w t. of 24-5. The surface tension and  density 
of 0— 100% am m onia-w ater m ixtures a t  20° are 
recorded (cf. M ittasch and others, A., 1927, 104). 
The surface tension generally agrees w ith  the  m ixture
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law except in  the  m iddle region, where the values rise 
to  a m axim um  deviation of 6 dynes per cm. I f  this 
deviation is duo to  adsorption  of am m onia in  the  
surface, the  adsorption is 1—5%  of the  norm al 
surface concentration. J .  G. A. G r i f f i t h s .

U n im o le c u la r  f i lm s  on  w a te r  a n d  m e rc u ry .
II. S u rfa c e  f i lm s  on  m e rc u ry . E. Fahir (J. 
Chim. phys., 1930, 27, 587— 603).—M ercury, in  an  
atm osphere of nitrogen, has been used for the  study  of 
surface films owing to the absence of disturbances due 
to the  slight solubility of the second phase and  on 
account of its  high surface tension. Film s of long- 
chain organic compounds on m ercury exhibit the  same 
phenom ena as sim ilar films on w ater. O bservations 
with oleic and  m yristic acids and  w ith  cetyl alcohol 
films confirm M arcelin’s views (A., 1929, ¡LOOl) and 
yield results for the  chain length which accord well 
with those derived from  X -ray  m easurem ents. The 
isotherm  of the system  oleic acid-m ercury  has been 
plotted from  15 to  59-5 dynes per cm.2; the  la tte r 
is the sa tu ra tion  pressure and is approxim ately twice 
the value for oleic acid films on w ater. An a ttem p t 
is m ade to  in te rp re t the  behaviour of such films by 
regarding them  as composed of dipoles oriented by 
the action of the  electric field of the  liquid. Cal
culation shows th a t  th e  energy of a film of th is type 
on m ercury is roughly twice th a t  of a sim ilar film of 
w ater, in accordance w ith  the  relative sa tu ra tion  
pressures of oleic acid films. H . F . G i l l b e .

A dhesiv e  fo rc e s  in  su rfa c e  f ilm s . T. M. L o w r y  
(Nature, 1931, 127, 165).—The conception of the  
co-ordination of hydrogen can be used to  account for 
the adhesion betw een contiguous molecules in  a 
unimolecular film of a fa tty  acid on the  surface of 
water. L. S. T h e o b a ld .

U ltra m ic ro s c o p ic  s t r u c tu r e  of u n im o le c u la r  
soapy  w a te r  f ilm s . C. S p ie r e r  (Kolloid-Z., 1931, 
54, 17-—21).—The th innest films obtainable w ith 
5% sodium oleate solution have been exam ined in 
the ultram icroscope. They in itially  contain  particles 
which are in  Brownian m ovem ent, b u t la te r this 
ceases and  form ations resembling clouds appear. 
These are frequently  stria ted  like cirrus clouds, the 
period being a few gg. Finally, the  whole surface 
becomes a gel. The appearance of the dark  spot is 
described. The th innest p a r t  of the  film is abou t 
4J5 g[i. E . S. H e d g e s .

Elliptical polarisation at the surface of liquids. 
Application to study of unim olecular surface 
films. C. B o u c h e t  (Ann. Physique, 1931, [x], 15, 
o—130).—The elliptical polarisation produced by 
reflexion a t  liquid surfaces, using the green m ercury 
line 546, has been studied. W ater gives the  value 
K  — +0-00040. The negative values previously 
reported are due to  im purities in  the surface. The 
values obtained for organic liquids are all positive 
and there is no distinction between aliphatic and 
aromatic compounds. The value K(n— 1), where 
n  is the  refractive index, varies inversely w ith  the  
surface tension for a num ber of liquids. The thickness 
of the surface film calculated by the  application of 
Drude’s equation is of the  order of m olecular dim en
sions deduced from X -ray  investiga tions; in  the  case

of pure fa tty  acids, the  ellipticity  varies little  w ith the  
num ber of carbon atom s and thus depends on the  
diam eter ra th e r th a n  on the length of the  molecule. 
The value of elliptical polarisation for sa lt solutions 
is independent of the  na tu re  and concentration of the  
sa lt and  is identical w ith th a t  of pure w a te r ; th is  is 
apparen tly  due to  a  film of adsorbed w ater a t  the 
surface. A s tu d y  was m ade of th e  elliptical polaris
ation  of unim olecular films of fa tty  acids. The 
values for the  acids which are com pletely miscible 
w ith  w ater are no t proportional to  the  co n cen tra tion ; 
for butyric acid, I i  passes through a  m inim um . In  
the  case of the  higher fa tty  acids, K  decreases as the  
concentration increases and tends tow ards a  lim iting 
m inim um  as sa tu ra tion  is reached. The value of 
the  m inim um  is related  to  the  length of the  carbon 
chain as determ ined by X -ray  m ethods. These 
results afford independent evidence of the  existence 
of a single layer of molecules oriented vertically. The 
films adsorbed a t  th e  surface of solutions of soluble 
fa tty  acids arc identical in  s truc tu re  w ith unim olecular 
films of insoluble fa t ty  acids. E . S. H e d g e s .

S u rfa c e  p o te n tia ls  of u n im o le c u la r  f ilm s  of 
lo n g -c h a in  fa t ty  ac id s . I. E x p e r im e n ta l  m e th o d .
II . E v a lu a tio n  of th e  re so lv e d  e le c tr ic  m o m e n ts .
I I I .  P o te n tia ls  of so lid , l iq u id  co n d en sed , a n d  
d o u b le  la y e r  f ilm s . J .  H . S c h it lm a n  and E . K . 
R i d e a l  (Proc. R oy. Soc., 1931, A, 130, 259—270, 
270—284, 284— 294).— I. The work of F rum kin 
and G uyot is briefly reviewed. Using a modification 
of th e  appara tus employed by these workers, giving 
an  accuracy in  th e  po ten tia l m easurem ents of + 2  
m illivolts, m easurem ents have been m ade of the 
po ten tia l rise a t  a 0-01Ar-hydrochloric ac id -a ir in te r
face by the  surface solution of a  crysta l of m yristic 
acid. I t  is found th a t  th e  value of AF, th e  change of 
potential, which equals 47m|jL (where n  is th e  num ber 
of molecules per sq. cm. of the  film-forming substance 
and [i is the  effective vertical com ponent of the  average 
electric m om ent) shows an a rre st for a  period of 10— 
20 min. a t  150— 160 millivolts. This corresponds w ith  
the transition  from  vapour to  liquid expanded film. 
M easurem ents were also m ade by  spreading th e  film 
in th e  usual w ay from a  solution in  light petroleum . 
W ith  certain  precautions th e  values obtained for the 
po ten tia l could be repeated  both  on expansion and 
contraction of the  film, b u t tw o critical regions where 
m arked hysteresis occurred were observed—one over 
the  region of area 88— 100 A.2, and  one from  40 to  
30 A.2 The A F -area  curves showed three well- 
defined a rrest points a t  39-5, 53-5, and  88 A.2, w ith 
one less defined betw een 26 and  30 A.2

I I .  The value of (see above) was calculated 
from the  Helm holtz equation to  be 2-29 X  10~19 e.s.u. 
for a  molecule of m yristic acid in the  expanded sta te . 
The value obtained from the A F —n  curve gives for 
the  tru e  value of ¡1 2-5 x lO -19 e.s.u., th e  difference 
being due to  a change in the zero poten tia l a fte r the 
deposition of an  expanded film on the  surface. On 
the  surface of 0-01X-hydrochloric acid the  value of 
jl for a  molecule in  the  liquid condensed s ta te  a t  a 
pressure corresponding w ith equilibrium  in the 
expanded sta te  is l-5 6 x  10 '10 e.s.u., and  has small 
values in  the  vaporous sta te . I t  rises for bo th  the
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solid condensed and  the expanded s ta te , and  for the 
la tte r  i t  has a  constan t value of 2-5 X lO -19 e.s.u. 
Iden tica l results wero obtained for palm itic and 
pentadecoic acids in  sim ilar sta tes of aggregation. 
The transition  from the  expanded or liquid s ta te  to  
the  vaporous s ta te  occurs a t  constan t potential, 
from  which i t  can bo deduced th a t  an  in term ediary 
s ta te  exists between these two which has been de
signated  the  “ pre-homalic ” s ta te  and appears on 
expansion of a  liquid phase beyond a  critical area. 
J u s t  previous to  the disappearance of tliis phase th e  
electric m om ent of them olecules in the  highly expanded 
film reaches the  large value jx= 3-7  X  10~19 o.s.u., and  
experim ental evidence is obtained which suggests 
th a t  in  the  vaporous s ta te  the  molecules are horizon
ta lly  oriented. A com parison is m ade betw een th e  
values of ¡1 obtained and  those derived from  m eas
urem ents of refractive index and  dielectric constant.

I I I .  M easurements have been m ade of th e  surface 
po ten tia l of films of palm itic acid in  various s ta tes of 
compression on a series of buffer solutions varying 
from  p a 2 to  7-3, and  from  the  varia tion  of AF w ith  
th e  n a tu re  of th e  substra te  th e  contribu tion  of th e  
double layer to  th e  in terfacial po ten tia l can  be 
calculated from  th e  equation A F=4jm (i-l-A Fu, 
where iitng. is the  real con tribu tion  of th e  film-forming 
m aterial, w hilst AF„ is th e  con tribu tion  of the  
underlying double layer to  the  a ir-liqu id  P.D.  
observed. I t  is concluded th a t  ¡r calculated from  the 
apparen t surface po ten tia l change AF=4Trti|j. de 
pends on the hydrogen-ion concentration of the  u n d er
lying surface layer which differs from  th a t  of th e  
bulk phase, on th e  character of th e  anion and its  
capillary activ ity , and  also on th e  phase of th e  film. 
The value of ¡i, calculated from th e  increase in  surface 
po ten tia l due to  an  increase in  th e  num ber of mols. 
per cm.2 from  A F= 47m [i+A F II, is independent of 
the  pa  of the  substra te , and depends only on th e  
phase of th e  film. The vertical com ponent of the  
electric m om ent of palm itic acid in  th e  liquid con
densed s ta te  is found to  be 1-59 X 10~19 e.s.u., w hatever 
the  acid ity  of the  substra te , b u t the  ap p aren t electric 
m om ent m ay  vary  from 2-06 to  1-7 X 10“19 e.s.u., 
owing to  th e  effect of th e  underlying ionic layer. 
The borate and  c itra te  ions, which are distinguished 
by  different capillary activities, have a  m arked effect 
on th e  ionic double layer. Sim ilar effects are observed 
for th e  molecule on compression of a  film in the  solid 
condensed s ta te . L . L. B i r c u m s t i a w .

Relationships between phase boundary po
tential, adsorption, surface tension, and particle 
size. F . K . V. K o ch  (Phil. Mag., 1931, 11, 685— 
592).—The N ernst form ula for the  variation of 
electrode poten tia l w ith the  concentration of ions is 
derived on the  assum ption th a t the  ideal gas laws 
apply  to  the solution and  th a t the  charge a t the 
interface is directly proportional to  the  num ber of 
ions or molecules adsorbed. Expressions for the  
adsorption isotherm  and the surface tension isotherm  
are derived m athem atically on the  assum ption of the 
Helm holtz double layer, b u t the  adsorption isotherm  
has a different m athem atical form from th a t  of 
Freundlich. The following expression is derived for 
the  varia tion  of interfacial po ten tia l w ith particle

size : A e= (R T  ¡nF) logc P w[P~2<jM jr^iF, w here
Ae is the  difference in  potential between a  spherical 
particle of radius r and the  plane surface, P w and  P  
are the N ernst solution pressures, i l l  is the mol. wt. of 
the  liquid, c the  surface tension, and p the  density.

E . S. H e d g e s .
Relation between ballo-electric phenomena 

and P.D.  at the interface gas/solution. A. 
F ru m k in  and A. O b r t j ts c h e v a  (Kolloid-Z., 1931, 
54, 2—7).—The charge acquired by droplets of 
finely-dispersed w ater containing a surface-inactive 
electrolyto and  a surface-active non-electrolyte 
depends on the  concentration of the  electrolyte and 
is qualitatively connected w ith the poten tia l a t  the  
gas-solution boundary. W hen the positive end of 
the  molecular dipole is oriented tow ards the gas phase 
the  droplets assume a  positive charge and when the  
negative end is tow ards the  gas a negative charge is 
assumed. W ith  increasing concentration of th e  
capillary-active non-electrolyte the  ratio  of the  ballo- 
electric effect to  the  interfacial po ten tia l is constan t 
for ethyl acetate and trichloroacetic acid, b u t rises 
to  a steady m axim um  for propionic acid. Although 
the  concentration of the  electrolyte has a  large 
influence on the  ballo-electric effect, i t  has little  
influence on the  interfacial potential. The sign of 
the  ballo-electric effect changes when a non-electrolyte 
is converted into an  electrolyte, e.g., by th e  addition 
of an acid to  aniline or the  addition of alkali to  a 
phenol. E . S. H e d g e s .

Surface tension of aqueous sucrose solutions.
K . S m o le ń s k i  and W . K o z ło w s k i  (R ocz. Chem., 
1931, 11, 29—34).—The surface tension of sucrose 
solutions is expressed by  the  equation a = 7 3 -0 +  
0-089c, where c is the  percentage sucrose content. 
The tem perature coefficient of surface tension is 
0-001S for M  solutions. R . T r u s z k o w s k i.

Measurement of wetting tension and some 
results. W . H a l l e r  (Kolloid-Z., 1931, 54, 7—13). 
—The m ethod described for the  m easurem ent of 
w etting tension consists in  determ ining the displace
m ent of the  liquid meniscus in a horizontal capillary 
tube under the  application of varying pressures. The 
values for the  w etting tension of ¿soamyl alcohol, 
n-heptyl acetate, petroleum , n-hexyl and  benzyl 
alcohols, lactic acid, aniline, acetophenone, glycol 
w ater, and  glycerol on a  glass wall are tabu lated . 
In  m any cases a  m arked hysteresis was observed. 
By slowly w ithdrawing the  liquid th e  meniscus 
becomes semicircular and leaves a th in  film on the 
glass wall, which is very stable for w ater, glycol, 
glycerol, and  lactic acid. The w etting tension of w ater 
against ceresin, cellulose n itra te , cellulose acetate, 
and  gelatin has been measured by  coating the glass 
capillary with films of these substances. An ageing 
effect is shown by cellulose acetate, films obtained 
from freshly prepared solutions giving a  higher value 
th an  those obtained from solutions which had been 
kep t for a  few days. Capillary-active substances 
form a layer a t  the  solid-liquid in te rface ; they  may 
form (1) unstable films, which do no t a lter th e  w etting 
tension, bu t reduce the velocity of w etting, (2) meta- 
stable films, which reduce the w etting tension, 
(3) stable films, which increase th e  w etting tension.
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Sugar solutions on glass give exceedingly thin films, 
which show interference colours. E. S. H edges.

M e c h a n ic a l p ro p e r t ie s  of su rfa c e  en e rg y . V . 
D u c c e s c h i  (Kolloid-Z., 1931, 54, 13— 17).—M echani
cal energy can be obtained from surface energy by 
the following m ethod. A small and light turbine is 
lowered into a  glass trough containing w ater, so th a t 
the vanes of the  turbine cu t the  w ater surface. An 
alum inium  plate, the  surface of which is covered w ith 
a layer of cam phor, m enthol, or thym ol, is then  
placed in the  w ater a few cm. aw ay from  the turbine. 
As the film of cam phor or o ther substance spreads 
over the  w ater surface the  turbine ro tates and m ay 
continue for 10— 15 min. The addition of capillary- 
active substances, such as e thy l ether and  am yl 
alcohol, in  the neighbourhood of the  turbine stops 
the m ovem ent. E . S. H e d g e s .

Kinetics in [metal] solid solutions. H. Hane- 
m a n n  (Z. Metallk., 1930, 22, 404).—W hen a  super
sa tu ra ted  solid-solution alloy is allowed to  cool under 
certain conditions the  new phase separates in  layers 
the orientation of which depends on the  orientation 
of th e  original mixed c ry s ta ls ; e.g., the  ferrite in steels 
having a W idm anstatten  structure  is in  layers parallel 
to  the  cube and octahedron surfaces of the y-crystals. 
This behaviour is explained by  assuming th a t  the  
atoms move in  a  definite direction in  the la ttice  
during the decomposition of the unstable y-phase. 
Since the  carbon atom s in th is phase are situa ted  in 
the centre of th e  elem entary cube they  can move 
only in  the  (Oil) direction w ithout coming in to  col
lision w ith an  iron a to m ; hence if m ovem ent of the  
carbon atom s away from  the  nuclear point of the  
a-phase takes place along this direction the  resulting 
iron layers m ust be parallel to  the  cube and  oc ta 
hedron surfaces of the  original y-crystals. The term  
“ perfusion ” is suggested for th is type of m ovem ent 
of one kind of atom  in a  m ixed crystal where no in te r
change of position w ith another atom  takes place.

A. R . P o w e l l .
Optical investigations on the passivity of iron 

and steel. L . T r o n s t a d  (N ature, 1931, 127, 127—
128).—Mirrors of iron and steel show, a  change in  
reflected light as soon as th ey  are rendered passive. 
The change corresponds w ith the form ation of a 
surface film of refractive index approxim ately 3-0 
and w ith an average thickness of approxim ately  
30 A. The m ean refractive index agrees w ith th a t  
of ferric oxide. The optical properties of the  m irrors 
are constant during continuous anodic trea tm en t 
independently of the  curren t densities used. Reac
tivation does no t completely rem ove the  oxide film, 
but its destruction on th e  ferrite grains is more 
pronounced th an  on the  grains of cem entite.

L . S. T h e o b a ld .
R eco v ery  of t r a n s m is s iv i ty  of n ew ly  re p a s s iv 

a ted  iro n  w ire s  in  n i t r ic  ac id . R . S. L i l l i e  (J. 
Gen. Physiol., 1931, 14, 349—361).—Steel wire 
(No. 20 piano wire) ac tivated  in 70 vol.-%  nitric  acid 
was immersed in nitric  acid of varying concentrations 
until recovery was complete, and  finally in  nitric  
acid of 70— 100 vol.-% , in  which i t  is re-activated  by  
touching one end w ith zinc. T he distance travelled 
bv th e  activation wave was then  m easured. A uto 

m atic repassivation requires a  certain  m inim al con
centration of nitric acid. The conditions governing 
the  prim ary  phase of recovery in  irritable living tissue 
are analogous to  those obtaining in  newly repassivated • 
iron wires, in  which the  agent responsible for such 
an effect is a  layer of iron oxide.

P . G. M a r s h a l l .
M ic ro sc o p ic  a n d  c in e m a to g ra p h ic  s tu d y  of 

L ie se g a n g  r in g s .  (M m e.) 8 . V e i l  and  L. B u l l  
(Compt. rend., 1931, 192, 282—284).—A detailed 
illustra ted  account of th e  form ation of these rings 
when a  drop of silver n itra te  solution is placed on a  
m oist dichrom ated gelatin jelly. C. A . S i lb e r r a d .

P ro p e r t ie s  of p ro te in -c e llu lo s e  m e m b ra n e s .
L. V e l lu z  and J . L o is e le u r  (Compt. rend., 1931, 
192, 306— 308).— In  both artificial and  n a tu ra l 
protein-cellulose m em branes each constituent exhibits 
its  own characteristic properties, the m em brane 
behaving as a  solid solution. Cellulose renders th e  
m em brane insoluble in w ater and  confers on i t  its  
typical mechanical properties, w hilst the  protein  is 
responsible for the  various colour reactions obtained. 
Thus such mem branes give th e  xanthoprotein  reaction 
when boiled w ith dilute nitric  acid. A m em brane 
containing 30%  of casein is coloured m auve by  the 
action of 1%  potassium  hydroxide solution "after 
immersion in  boiling 5%  copper sulphate solution and 
subsequent w ashing; i t  also gives Axenfeld’s reaction, 
due to  the  presence of the  colloidal m etal, when trea ted  
w ith gold chloride solution arid subsequently reduced 
(reddish-brown colour by reflected, blue by transm itted  
light), the  in tensity  of colour running parallel to  the  
protein  content. In  a series of artificial gelatin 
m em branes w ith 5%  of th is p ro tein  the properties of 
the  m em brane are exclusively those of cellulose, w ith 
10% th e  Tyndall effect becomes apparen t, w ith  75%  
th e  mechanical properties of cellulose are still apparent, 
b u t  w ith 80% , gelatin  properties predom inate.

J .  W . B a k e r .
D iffu s io n  of e le c tro ly te s , n o n -e le c tro ly te s , a n d  

c o llo id a l e le c tro ly te s . J .  W. M c B a in  and  T. H . 
L iu  (J. Amer. Chem. Soc., 1931, 53 , 59—74).—The 
m ethod of N orthrop and Anson (A., 1929, 587) yields 
accurate results which are independent of the  porosity 
of the  diaphragm . The N em st and  Einstein equations 
are combined to  include all cases of diffusion. The 
diffusion coefficient, D,  is then  given by th e  relation 
D = iR T jZ 0 . /f7,„), where l !U m is the  resistance to  
m ovem ent of a particu lar species and i is th e  v a n ’t  
Hoff coefficient. W hen d a ta  for tho diffusion of 
0-025—O-SN-potassium Iaurate into more dilute 
solutions and  into 0-0015A7-potassium hydroxide a t  
25° are analysed on th e  basis of the above consider
ations, the  results are found to  accord w ith previous 
conclusions as to  the  nature  of the solutions (McBain 
and Jenkins, J.C .S., 1922, 121, 2328). D ata  for 
sucrose and other solutions show th a t  the  viscosity 
a ttribu tab le  to  the solute is no t th a t which determines 
the ra te  of diffusion, and also th a t non-reacting solutes 
have a m utual influence on their individual rates of 
diffusion. J .  G. A . G r u t i t h s .

D ep en d en ce  of v is c o s ity  of ce llu lo se  e s te r  s o lu 
t io n s  o n  te m p e ra tu re .  I I . E . I v a r r e r ,  E . B e r l ,  
and H . U m s t a t t e r  (Z. physikal. Chem., 1931, 152,
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150—152).—A n equation  derived theoretically by 
one of th e  authors becomes when simplified log (1 /tq) 
—A —BIT,  where 1 /r) is the fluidity, A  is propor- 

• tional to  the  m ean energy which m ust be acquired 
by a  molecule before i t  can move p ast neighbouring 
molecules, and B  is a  function of the  size, num ber, 
and weight of th e  mobile molecules. Since the experi
m ental results obtained for cellulose ester solutions 
(A., 1930, 1115) conform to  th is equation a t  all tem 
peratures between 20° and 48°, i t  follows th a t  the  
ester molecules undergo no chemical change over th is 
tem perature interval. H . F . G i l l b e .

Viscosity-temperature relations of solutions 
of cellulose esters. III. E. B e r l ,  H . U m s t a t t e r ,  
and E . K a r r e r  (Z. physikal. Chem., 1931, 152, 
284—294; cf. A., 1930,1115).—Viscosities of solutions 
of n itra tes and  acetates of celluloses of varying origin 
in tetrachloroethane, bu ty l acetate, and  acetone have 
been determ ined. The formulae log i\=kc,  and 
log r i= B /T —A  (where c denotes volume concentration 
and T  the  absolute tem perature, k, A ,  and  B  being 
constants) express the  results satisfactorily. Values 
of the  viscosity are accurately reproducible provided 
no free acid is present in the  solvent.

F. L . U s h e r .
Density of acid copper sulphate solutions.

G. C h ap as, C. C h a r m e ta n t , and A. R am e (Chim. et 
Ind ., 1930, 24 , 794— 796).— Diagram s are given 
showing lines of equal density  in the  ternary  system  
C u 0 -S 0 3- H 20  (up to  the lim it of homogeneous solu
tions) a n d 'in  the  system  H 2S 0 4-C u S 0 4. The sa tu r
ated  solution of copper sulphate in  w ater a t 15° has 
d 1-186. F rom  solutions containing m ore th an  47%  
S 0 3 th e  sulphate crystallises as the  m onohydrate.

A. R . P o w e l l .
Viscosity of electrolytes. W. R . B o u s f i e l d  

(N ature, 1931,127 , 129).— Certain general statem ents 
of Jo y  and W olfenden (this vol., 164) are criticised.

L . S . T h e o b a l d .
Variations of colour of solutions of cobalt 

chloride. E . T o p o r e s c u  (Compt. rend.', 1931, 192 , 

280—282).—Solutions containing 0-717% of cobalt 
chloride in m ethyl, e thyl, ?i-propyl, w-butyl, and am yl 
alcohols change colour from blue to  rose when cooled 
to  + 3 ° , -—18°, —32°, —45°, and  —65°, respectively. 
The dielectric constants of these solvents a t  these 
tem peratures (with one 'doubtful exception) decrease 
in the  same order. Addition to  a  red solution {e.g., 
in  m ethyl alcohol or water) of a substance which 
diminishes the dielectric constant, e.g., ether, acetone, 
or hydrochloric acid, tends to  tu rn  the  colour from 
red to  b lu e ; addition of one th a t  raises the  constant, 
e.g., carbam ide or glycine, has the  opposite effect. 
I t  would therefore seem th a t  the  change in colour 
depends on the  dielectric constant of the  solvent, 
and consequently on its  s ta te  of polym erisation, ra th e r 
th an  on any change in th e  cobalt chloride itself.

C. A. S i lb e r r a d .
Potassium  chromate and potassium dichrom- 

ate as light filters and the constitution of chromic 
acid from absorption measurement. W . V. 
B h a g w a t  and N. R . DnAR (J. Ind ian  Chem. Soc., 
1930, 7, 913—921).—A bsorption m easurem ents have 
been made for potassium  chrom ate and  dichrom ate

solutions of various concentrations in different regions 
of the  visible spectrum . The results arc expressed 
as extinction coefficients and  the  percentage tran s
mission has been determ ined. A sa tu ra ted  solution 
of potassium  chrom ate transm its wave-lengths longer 
th a n  5150 A., and  a sa tu ra ted  solution of potassium  
dichrom ate can conveniently be used to  cu t off all 
the  w-ave-lengths shorter th an  5600 A. Very dilute 
solutions of chrom ates and dichrom ates behave 
similarly and i t  appears th a t  chromic acid in  dilute 
solution exists m ainly as H ', H C rO /, and 0104"  ions, 
and  dichrom ates as H C r04' and  C r04"  ions.

E . S. H e d g e s .
Absorption of aqueous solutions of tartaric 

acid. R . L u c a s  and M. S c h w o b  (Compt. rend., 
1931, 192 , 225—227).—In  view of the  discrepant 
results of o ther investigators (cf. B ruhat and others, 
A., 1930, 10, 18, 1090, 1094, 1341) the  absorption of 
ultra-violet light (X 2654 and  2536) by solutions of 
ta rta ric  acid has been determ ined, using silica vessels, 
and w ater distilled in  a p latinum  vessel, and measuring 
the absorption photoelectrically (cf. H alban  and 
Siedentopf, A., 1922, ii, 332). Differences of more th an  
100% are shown by the  results for the two samples 
of tartaric  acid used, and  for both the  absorption is 
smaller th an  the  recorded values. The d a ta  also 
show clearly th a t  B eer’s law is no t followed, the 
specific absorption for dilute solutions being m ore 
th a n  th ree  tim es th a t  for concentrated solutions.

C. A. S i lb e r r a d .
Nomenclature of atmospheric disperse 

system s. H . Grimm (Kolloid-Z., 1931, 54 , 1— 2).—  

A review of the literature  relating to  disperse system s 
in gases directs a tten tion  to  the  num erous term s in  
use for the  same kind of system . A plea is m ade for 
a unified system  of nom enclature. E . S. H e d g e s .

Method for measuring average particle size of 
emulsions. W . P . D a v e y  (J. Physical Chem., 1931, 
35 , 115—117).—-The particle size is obtained from 
m easurem ents of the  spreading of the  emulsion on a 
clean surface of w ater. The volume of the  droplets 
of the disperse phase is obtained independently by 
curdling a  known volume of emulsion w ith one of a 
suitable electrolyte. The lim itations of the  m ethod 
are discussed. L . S. T h e o b a ld .

Photometric measurement of concentration 
and dispersity in colloidal solutions. II. T.
T e o r e l l  (Kolloid-Z., 1931, 54 , 58—66; cf. this vol., 
164).—The dispersity of a  sol can be defined by the 
ratio  of the  absorption constants for light of short 
and of long wave-length (the “ dispersity quotien t ” ) 
This quotient has a higher value for highly-disperse 
th an  for coarsely-disperse system s, and  for sols w ith 
particles of medium  size the  dispersity quotien t is 
proportional to  the  size of particle. The light absorp
tion m ethod has also been applied to  observations 011 
the  coagulation and ageing of m astic sols.

E . S. H e d g e s .
Diffusivity of colloids. Determination of dif

fusion velocity of very slowly diffusing sub
stances. H. R . B r u in s  (Rec. trav . chim., 1931, 
50 , 121—128).—M easurements of the ra te  of diffusion 
of colloids are rendered invalid by the  long duration 
of the  experim ents and  an a ttem p t has therefore
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been m ade to  develop a m ethod by which the con
centration  differences occurring during the  first rapid  
stages of diffusion can be m easured. A n optical in te r
ference m ethod is described. Two parallel, in te r
fering light beams from the  same source pass vertically 
through th e  diffusion apparatus, one passing through 
the cell containing the  sol and the  other through pure 
w ater. They are then  united by means of a  lens and 
are exam ined by an  optical device sim ilar to  the  
Zeiss w ater interferom eter. The calculation of the 
diffusion coefficient from the  optical d a ta  is described. 
Experim ents w ith a sol of soluble starch indicate a 
diffusion coefficient of 0026  X ICh5, from which the  
mean particle radius is calculated to  be 8 X10~7 cm. 
The m ethod yields results which are in  accordance 
w ith the diffusion law, and the  degree of reprodu
cibility is 1—2% . E . S. H e d g e s .

Ultrafiltration as a test for colloidal con
stituents in aqueous and non-aqueous system s. 
J . W . McB a in  and S. S. K ist l e r  (J. Physical Chem., 
1931, 3 5 , 130— 136).—Cellophane provides a  m em 
brane which retains all b u t the sm allest colloidal 
particles and  allows simple molecules to  pass 
through ; th e  m em branes can be thickened so as to  
retain  the larger molecules and  ions such as those of 
sucrose, and sodium or potassium  chloride. The 
presence of colloidal constituents in  non-aqueous 
solutions of electrolytes ■which. show anomalous 
behaviour in  electrical conductiv ity  and  osmotic 
m easurem ents has been dem onstrated. Such system s 
are silver brom ate in  diethylam ine, silver n itra te  in  
piperidine, am m onium  iodicle in aniline, barium  per
chlorate or cadm ium  iodide in  am yl alcohol, potassium  
acetate or pyridine in  acetic acid. Colloidal con
stituen ts also occur in  aqueous solutions of potassium  
iodate. L . S. T h e o b a l d .

Preparation, of colloids from molecular streams 
by the condensation method. N . T o m a sc h ev sk i 
(Kolloid-Z., 1931, 54 , 79—81).—Colloid system s have 
been prepared by sim ultaneously distilling the  disperse 
phase and  the  dispersion m edium  on to  a  surface 
cooled by  liquid air, and  then  allowing th e  solid con
densate to  m elt. Such system s are m ercury in w ater, 
cadmium in ethy l ether, selenium in w ater, sodium 
in ethyl ether, benzene, xylene, and hexane, potassium  
in ethyl e ther and  xylene, rubidium  and  cæsium in 
ethyl ether. The properties of these system s are 
described and  th e ir absorption spectra have been 
examined. The stab ility  of the  sols of alkali m etals 
in ethyl ether is particularly  high. E . S. H e d g e s .

Preparation of colloidal gold by Zsigmondy’s 
method. I. Influence of the nature of the dis
tilled water. Action of traces of hydrogen 
sulphide. R . W e r n ic k e  and R . B. L o sso n  (Anal. 
Asoc. Quim. A rgentina, 1930, 18, 74— 97).—The con
ditions under which red gold sols m ay be obtained 
consistently by Zsigm ondy’s m ethod, v iz., reduction 
of an alkaline auric chloride solution w ith  form 
aldehyde, have been investigated. By employing 
w ater distilled twice from  glass vessels satisfactory 
sols cannot be obtained, bu t if the  w ater is allowed to  
rem ain in contact w ith vulcanised rubber for 24 lirs. 
or is boiled -with a  trace  of rubber for 3—5 min. i t  
acquires the  property  of yielding excellent sols,

although i t  becomes inert again on boiling. A fter 
repeated trea tm en t the  rubber becomes inactive, but 
reacquires its  ac tiv ity  after about 24 lire. Crude 
rubber produces the same effect, and  although th e  
w ater becomes opalescent i t  re ta ins its ac tiv ity  on 
boiling. Contact w ith a ir also activates distilled 
water, bu t dissolved hydrogen sulphide is not the  sole 
cause. Excellent sols, containing up to  0-33 p a r t of 
gold per million parts , m ay be prepared by  employing 
w ater containing sodium sulphide a t  a  concentration 
of 1-23 X K H ilf ; a t  concentrations above 4-9 X 10~G47 
sol form ation is inhibited. Zsigmondy’s results arc 
a ttr ib u ted  to  the  action of atm ospheric hydrogen 
sulphide and  of the  rubber tubing used.

II . F . G i l l b e .
Colloidal platinum and its behaviour as a 

typical acidoid sol. S. W . P e n n y c t jic k  (J. Amer. 
Chem. Soc., 1930, 52, 4 6 2 1 ^ 6 3 5 ;  cf. A., 1929, 643, 
etc.).—In  continuation of previous work, it  is shown 
th a t  the  surface oxide layer is reduced on passing 
hydrogen through the  sol and  th a t  th e  acidoid proper
ties disappear, b u t are regenerated on passing 
oxygen. The charge on the  colloidal particles is 
increased by  hydrocyanic acid, and conductom etric 
m easurem ents indicate th a t  th is  substance probably 
displaces from  th e  surface the  hexahydroxyplatinic 
acid which is combined, in  th e  form of W erner com 
pounds, w ith  p a r t of the surface oxide.

J .  G. A. Gr if f it h s .
Chromic hydroxide. J . L is ie c k i  (R ocz. Chem., 

1930, 10, 736—742).—Stable chromic hydroxide sols 
are ob tained  by adding washed chromic hydroxide, 
p repared by  th e  action of am m onia on chromic 
n itra te  solution, to  a  solution of chromic ch loride; such 
sols do no t need to  be dialysed. R . T r u sz k o w sk i.

Preparation of electrolytic-free sol of m an
ganese dioxide. S. S arvottam  and T. S. N a r a y a n  
(J. Ind ian  Chem. Soc., 1930, 7 , 882—885).—The 
stab ility  of sols of m anganese dioxide prepared by 
different m ethods has been investigated. The most 
stable sols are obtained when potassium  perm anganate 
is reduced by  concentrated  am m onia solution, added 
drop by drop. The negatively-charged sol coagulated 
slowly on electrodialysis, th e  duration  of its  s tab ility  
increasing w ith  th e  negative poten tia l applied. W ith  
an  applied poten tia l of 220 volts stable sols were 
obtained, in  which no sensible am ount of potassium  
hydroxide could be detected. The electrolyte-free sol 
was more sensitive to  electrolytes. The sol can also 
be rendered electrolyte-free by dialysis of th e  hot 
solution. E. S. H e d g e s .

Silicic acid hydrosol. I. Preparation from  
ethyl silicate by hydrolysis. II. Electrical pro
perties. K . I n a b a  (Sci. Papers In st. Phys. Chem. 
Res. Tokyo, 1930,15, 1— 15, 16—31).—I. Silicic acid 
hydrosol m ay be prepared by th e  hydrolysis of ethyl 
silicate in  th e  presence of a  small quan tity  of peptising 
agent in  the  form of a m ineral acid or alkali. In  acid 
solution th e  m axim um  concentration of silica giving 
a  clear sol was 7—8% , coagulation taking place a t 
h igher concen trations; a higher concentration was 
obtained in  alkaline solutions. T he acid sol was 
particu larly  stable in  the  presence of 0-01—0-02A -acid 
and  on electrodialysis it began to  coagulate when th e
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concentration of acid was reduced to  about 0-0002N. 
On th e  o ther hand, th e  alkaline sol could be elcctro- 
dialysed un til com pletely free from  alkali w ithout 
coagulation, thus giving a  neutral sol. The acid sol 
had  a lower electrical conductivity  and  a  higher 
viscosity th a n  the  neutral sol. On th e  addition  of 
hydrochloric acid to  th e  neutral sol, coagulation 
quickly occurred a t  concentrations between 0-0001 
an d  0-0002JV, bu t a t higher concentrations of acid 
th e  sols were stable.

I I .  The cataphoretie m igration velocity of the  p a r
ticles of silicic acid sols prepared by different m ethods 
and  in  the presence of various electrolytes has been 
measured. The acid sols were found to  have a  re la
tively  low degree of dispersion and  a  small charge 
(£= —0-003 to  -0-01 volt). N eutral or alkaline sols 
had  a high degreo of dispersion and  a  high charge 
(£= — 0-02 to  —0-04 volt). On th e  addition of hydro
chloric acid or th e  chlorides of potassium , barium , 
corium, or thorium  coagulation d id  no t occur, b u t 
th e  m igration velocity decreased to  tho isoelectric 
point, a fte r which the  direction of m igration was 
reversed. Exceptions occurred in  th e  addition of 
barium  chloride or cerium chloride to  alkaline sols, in  
which cases coagulation ensued. A viscosity m inim um  
was observed in  the  neighbourhood of th e  isoelectric 
point. I t  is deduced th a t  the  charge of tho acid sols 
is duo to  th e  chlorine ion or corresponding anion 
adsorbed from th e  dispersion medium, and  th a t  the 
charge of the neu tral sol is due to  silicate ions.

E . S. H e d g e s .
Effect of multivalent hydroxy-compounds in 

the synthesis of hydrosols. IV. Sugars. A. 
D u m a n sk i and  L . G. K r a p iv in a  (Kolloid-Z., 1931, 
54 , 73—79, and  J .  Russ. Phys. Chem. Soc., 1930, 
62, 1713— 1721).—The peptising effect of sugars in 
th e  form ation of colloidal ferric hydroxide by the 
reaction of ferric chloride w ith sodium and  am m onium  
hydroxides has been investigated and  the  results have 
been expressed in  the  form of triangu lar equilibrium  
diagram s. The sugars exam ined can be arranged in  
the  following order of decreasing effectiveness: 
lactose >  laivulose >  m alto se>  galactose >  dextrose >  
sucrose>raftinose. Sugars of th e  m altose type, 
containing a  carbonyl group, are the  best peptising 
agents. The stab ility  of the  sols produced by  th is 
m ethod depends on both  th e  charge and hydra tion  
of th e  particles. E . S. H e d g e s .

Influence of hydrolysis temperature on some  
properties of colloidal ferric oxide. IV. Vari
ation of density and relative viscosity with sol 
concentration. G. H . A y r e s  and C. H . S o r u m  (J. 
Physical Chem., 1931, 35, 412—416; cf. th is  vol., 
164).—The density  of th e  sols varies linearly w ith  
concentration and  is not affected by  th e  tem perature  
of preparation. The densities of 17 different sols 
p repared  between 100° and 140° and  containing
2-0 g. F e ,0 3 per litre  gave a  m ean value a t  25° of 
0-99SS w ith  a m axim um  variation of ¿0-0002. No 
generalisation relating to  tho shape of the v iscosity- 
concentration curve can be draw n even for concentra
tions up to  0-5%. L. S. T h e o b a l d .

Unusual properties of colloidal dispersions.
R . V. W ill ia m so n  (J. Physical Chem., 1931, 35,

354—359).—Experim ents which show th e  m arked 
changes in  the plastic and  elastic properties of dis
persions produced by  changes in  tem perature  or in 
th e  m agnitudo and  ra te  of application of stress are 
described. The flowing properties of pa in ts, the  
behaviour of thixotropic dispersions of gas black in 
petroleum  and of zinc oxide in  gasoline, certain  
unusual properties of sodium silicate dispersions, and 
tho  liquefaction of viscose gels by a  fall in  tem perature  
are  described. L . S. Th e o b a l d .

Complexity of the m agnetic properties of 
elements in the colloidal state. S. S. B h a t n a g a r  
(J. Ind ian  Chem. Soc., 1930, 7, 957— 958).—The 
reported  changes in m agnetic susceptibility of m etals 
when reduced to  colloidal dimensions should be 
viewed w ith reserve. In  th e  case of bism uth, the  
colloidal particles contain oxide, which can account 
for the  differences observed. E. S. H e d g e s .

Action of electrolytes added to a colloidal 
solution in quantities insufficient to bring about 
coagulation. G. R o ssi and A. M ar esc o tti 
(Gazzetta, 1930, 60, 993—996).—Hydrochloric acid 
when added to  a colloidal solution of arsenious 
sulphide in  am ounts which are insufficient to  bring 
abou t coagulation m ay, according to  th e  qu an tity  
added, exert either a  stabilising or a  destabilising 
influence on th e  sol in  regard to  th e  coagulating action 
of hydrochloric acid itself. These tw o effects are 
accom panied by  an increase and  a  decrease, respec
tively, of the  degree of dispersion of th e  sol.

O. J .  W a l k e r .
Equilibrium phenomena in the coagulation of 

colloids. E . F . B u r t o n  and  M. A n n e t t s  (J. 
Physical Chem., 1931, 35, 48—59).—M easurem ents 
of the  light scattered  and tran sm itted  b y  sols of gum  
m astic and  arsenious sulphide indicate th a t  d istinct 
changes occur in  th e  sol on th e  addition  of small 
traces of electrolytes even before coagulation sets in. 
On th e  addition  of sm all am ounts of alum inium  
n itra te , alum inium  sulphate, or magnesium  sulphate 
to  sols of gum  m astic the  in tensity  of the  scattered  
light decreases to  a  constan t value un til th e  particles 
settle  visibly. The tim e required to  reach th is  value 
depends on the  am ount of electrolyte added, and  the  
curves obtained by p lo tting  th is  tim e against tho 
q uan tity  of electrolyte show tw o m axim a and  m inim a 
in  the  case of alum inium , bu t only one m axim um  and  
m inimum in the  case of magnesium. W ith  arsenious 
sulphide, no such zonal effects are obtained. The 
successive addition  of sm all am ounts of electrolyte to  
sols of gold, m astic, or arsenious sulphide shows the  
existence of stages of partia l coagulation, some of the  
colloidal m aterial being precipitated . The constitu 
tion  of arsenious sulphide sol is discussed, and  it  is 
suggested th a t  a fter being adsorbed by  tho  colloidal 
particle hydrogen sulphide dissociates, leaving H S-  to  
provide the charge on the  surface, w hilst the  hydrogen 
ion is associated w ith the  diffuse ou ter region of the 
Helm holtz double layer. L. S. T h e o b a l d .

Effect of hydrogen-ion concentration on floc
culation values of ferric oxide sols. I. F . 
H azel and C. H . S orum  (J. Amer. Chem. Soc., 1931, 
53, 49—54).—Tho p a of ferric oxide sols acidified 
(pK 5-9—2-9) w ith hj-drochloric acid and  of th e
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coagulated, m edia obtained by  adding the  critical 
concentration of electrolytes has been determ ined by 
means of the  glass electrode. The stab ility  of the  
sol tow ards potassium  chloride, brom ide, chrom ate, 
dihydrogen phosphate, ferricyanide, and  ferrocyanide, 
am m onium  and barium  chlorides increases with 
increasing acidity, bu t the  reverse is tru e  of the 
sulphates of potassium , am monium, and calcium. 
The stab ility  tow ards ferric and alum inium  chlorides 
is independent of th e  in itial acidity, bu t depends on 
the constan t value to  winch the  is altered by the  
hydrolysis of th e  salt. J .  G. A. Gr if f it h s .

Coagulation of methylene-blue by means of 
mercuric chloride. N. N. A n d r o n ik o v a  (Kolloid- 
Z., 1931, 54, 82— 84).—A certain  m inim al concen
tration  of mercuric chloride is required to  produce 
rapid coagulation of a m ethylene-blue solution. The 
coagulation is reversible in the  sense th a t  the  p re
cipitate is rcdissolved on heating  or on the  addition of 
a  largo volume of w ater. The character of the p re 
cipitate varies w ith th e  concentration of the  mercuric 
ch loride; low concentrations of the  prec ip itan t produce 
a  coarse, blue precipitate, bu t higher concentrations 
give a violet precipitate. Mercuric chloride is 
adsorbed by the  precipitate, th e  am ount increasing 
with the  concentration un til the  ra tio  is 2 mols. of 
mercuric chloride to  1 mol. of m ethylene-blue; a t  
higher concentrations the com position of the  precipi
ta te  falls to  the  ra tio  3 mols. of mercuric chloride to  
2 mols. of methylene-blue, a fter which the  am ount of 
mercuric chloride rises again. Sim ilar effects were 
observed on the addition of potassium  th iocyanate to  
methylene-blue solutions. E . S. H e d g e s .

Acceleration produced by light in the floccul
ation of colloidal solutions in a fluorescent 
medium. A B o u ta r ic  and  J .  B o u c h a r d  (Compt. 
rend., 1931, 19 2 , 95—97).—Flocculation of colloids 
(mastic and other gums, arsenic sulphide, ferric 
hydroxide) by electrolytes (sulphuric acid and salts 
of alkali metals) in  the  presence of fluorescent sub
stances (rhodamine, eosin, fluorescein, erythrosin) 
is accelerated by  exposure to  daylight and, to  a  m uch 
greater ex ten t, to  ultra-violet light. No acceleration 
occurs if the  fluorescent m aterial and /o r electrolyte 
is absent. The qu an tity  of electrolyte required for 
flocculation is also lowered in  a  fluorescent medium. 
Non-fluorescent dyes have no such influence, and 
(anti-oxygenic) substances, which inh ib it fluorescence, 
repress the acceleration of flocculation. J .  Gr a n t .

Dissolution of colloid particles on dilution of 
sols. A. J .  R a b in o v it sc h  and  V. A. K a r g in  (Z. 
physikal. Chem., 1931,152,24—35).—The phenom ena 
observed w ith silica sols (A., 1928, 835) have been 
found to occur in  o ther cases. On dilution of a 
tungstic acid sol the plt rises a t  first, th en  remains 
constant for a  considerable range of dilution, and 
finally increases. The buffer effect is due to  hydration  
of the colloidal particles and the consequent 
liberation of hydrogen ions from  the  nuclei, whilst 
a t extrem e dilutions (1 :5000) the  whole of 
the colloidal m aterial enters into tru e  solution; the  
velocity of the  transition  from  th e  colloidal s ta te  
is much greater th an  w ith silica sols. Potcntiom etric 
and spectrophotom etric m easurem ents w ith vanadium

pentoxide sols dem onstrate th e  occurrence of a 
sim ilar sequence of changes; a  series of colourless 
complex polyvanadic acids is probably  form ed as an 
in term ediate stage. The p a changes which occur on 
dilution of arsenious sulphide sols indicate only slight 
hydrolysis a t  high dilutions, whilst w ith ferric hydrox
ide sols there is a  small linear increase of the  chloride- 
ion concen tra tion ; in  neither case is there any  evidence 
of truo  solution form ation, and  th is  phenom enon 
appears to  be confined to  acidic sols.

H . F . Gil l b e .
Investigation of stream-double-refraction in 

very low concentrations. H . F r e u n d l ic h , J .  V. 
T a m o h y na , and H . Zooher  (Z. wiss. Phot., Schaum- 
Festschr., 1930, 2 9 , 102— 109).— The lim iting con
centrations a t  which colloidal solutions of certain  
m etallic oxides and  dyes exhibit stream -double- 
refraction have been determ ined by macroscopic and 
microscopic m ethods. The effect is enhanced by 
ageing th e  sols, and  w ith  sols of vanadium  pentoxide, 
ferric oxide, tungsten  trioxide, cotton-yellow GX, 
benzopurpurin 4B and  6B, and aniline-bluo can be 
detected  a t  concentrations of 10~° g. of substance per
o.c. W ith alum inium  oxide and titan ium  dioxide the  
lim iting concentration is considerably higher.

J .  W . Gl a sse t t .
Density of water adsorbed on silica gel. D. T. 

E w in g  and C. H . Spu r w a y  (J. Amer. Chem. Soc., 
1930, 5 2 , 4635— 4641).—A gas dilatom eter, w ith 
helium  as the  inactive gas, has been used to  determ ine 
the  density  of w ater adsorbed on silica gel a t  25-02°. 
W ith  quantities of w ater up  to  4-36 w t.-%  of th e  gel, 
th e  vapour pressure of the liquid is very  small. The 
density  of the  adsorbed w ater is abou t 1-027 and  the 
pressure on the  liquid is calculated to  be about 750 
atm . Q uantities of adsorbed w ater greater th an  about 
5%  have a m ean density  less th a n  th a t  of free liquid 
w ater, suggesting the  presence of th e  th ree phases— 
compressed, liquid, and  gaseous w ater,

J .  G. A. Gr if f it h s .
State of water in colloidal and living system s. 

R . A. Go r t n e r  (Trans. F araday  Soc., 1930, 2 6 , 678— 
686).—Em phasis is laid on the distinction between 
free and  bound w ater in  lyophilic colloidal system s 
and  on the  im portance of th is conception in  relation 
to  biological problems. W . O. Iverm a ck .

Optical properties of protein sols and the in
fluence of neutral salts and p a. N. J e r m o le n k o  
(Ivolloid-Z, 1931, 5 4 , 66— 78).—The refractive index 
of gelatin solutions does no t vary  w ith tim e and  is 
independent of th e  trea tm en t of the solution. Since 
th e  viscosity of the  solution is affected considerably 
by the tem perature a t  which the  solution has been 
heated , by  m echanical agitation, etc., w hilst the 
refractive index is unchanged, i t  would seem th a t 
refractive index is no t a  function of the  sta te  of 
aggregation of th e  colloid. This po in t was also 
established in  the  case of glu tin  solutions. The 
refractive index is a linear function of the  concen
tra tio n  for gelatin, glutin, and egg-albumin. The 
refractive index of gelatin scarcely changes w ith the 
hydrogen-ion concentration. The refractive index of 
glu tin  is constan t for a  given tem perature  and con
centration, independently of w hether th e  dispersion
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medium is w ater or various salt solutions. No 
lyotropic effect is observed. E. S. H ed g es .

Changes in viscosity of gelatin sols in the 
process of gelation. S. N. B a n e r j i  and S. G h osh  
(J. Ind ian  Chem. Soc., 1930, 7 , 923—931).—An 
investigation of the  hysteresis of the  sol-gel tran s
form ation of gelatin has shown th a t  the  setting and 
m elting tem peratures are identical, provided th a t  
sufficient tim e is allowed for observation. The 
greater is the concentration of the  gel, the  shorter is 
th e  tim e a t  which the  m elting and setting tem 
peratures become the  same. Similar results were 
observed w ith soap gels in  various alcohols and w ater. 
No firm gels of gelatin  a t  any  concentration can be 
obtained above 33°. Viscosity m easurem ents show 
th a t  there is a  considerable difference according to  
w hether the  gelatin sol has been prepared a t a 
tem perature  higher or lower th an  th a t  a t which 
the  m easurem ent is made. The sol prepared a t  a 
higher tem perature  has a higher viscosity th an  th a t 
prepared a t  a lower tem perature. The viscosity 
increases w ith tim e when a gelatin sol prepared a t  a 
higher tem perature is kep t in a bath  a t  a  lower tem 
perature, bu t the sol obtained by m elting a gel shows 
a decrease in viscosity w ith tim e a t  a tem perature 
higher th an  the  m. p. of the  gel. The ageing effect 
becomes appreciable w ithin a short in terval of tim e 
and is a t  a m axim um  in the region near the  gelation 
tem perature. I t  is supposed th a t  a gelatin solution 
represents an  equilibrium  between simple molecules 
and aggregated molecules of gelatin and  also th a t  the 
aggregated molecules are in  equilibrium  w ith colloidal 
particles of gelatin. Gelation occurs when a sufficient 
quan tity  of aggregated molecules and colloidal p a r
ticles is present, a view which explains th e  influence 
of concentration on the setting tem perature.

E. S. H ed g es .
Hydrogels. Manganese dioxide hydrates. X. 

A. Simon and F . F e h e r  (Kolloid-Z., 1931, 5 4 , 49— 
581.—Manganese dioxide prepared in six different 
ways, a fter washing w ith w ater, alcohol, and acetone, 
gave on analysis a w ater content of 0-45—0-50 mol. 
of w ater to  1 mol. of manganese dioxide. In  each 
case loss of w ater began a t  70° and the vapour-pressure 
curves showed th a t  the  w ater is no t bound by ordinary 
valency forces, bu t is colloid-chemically bound. The 
relatively small am ount of w ater retained by the 
compound after trea tm en t w ith alcohol and acetone 
is an  indication of its lyophobic nature . I t  is deduced 
th a t  no stable, stoicheiometric, chemical compounds 
of manganese dioxide and w ater exist. N ative 
manganese dioxide stores a  certain am ount of its  w ater 
in  the  capillaries of its structure, b u t th is p a r t  is 
removed by  th e  trea tm en t w ith acetone. The action 
of sulphuric, oxalic, acetic, and hydrochloric acids on 
freshly-precipitated manganese dioxide and on old 
preparations was examined. The freshly-prepared 
substance was peptised only by 2N-hydrochloric acid, 
and  a  p recip itate which had  been kep t for 11- years 
was no t affected by any  of these reagents. W hen 
kept, the  preparations slowly lose w ater.

E. S. H edg es .
Properties of starch with relation to tim e of 

formation of starch gels. O. W. C h a pm a n  and

J .  H . B uchanan  (Iowa S tate  Coll. J .  Sci., 1930, 4 , 
441— 450).—The viscosity a t  first increases w ith rise 
of tem perature, thereafter decreasing; the  maxim um  
is reached in  the  order po tato , w heat, maize, rice 
starch, i.e., in  the  order of decreasing grain size. 
R apid  heating increases, and addition of acid 
(0-0025A7) decreases, the  v iscosity ; addition of alkali 
causes an increase followed by a decrease in  the 
viscosity. Sodium chloride (0-531) has little  effect. 
Sodium sulphate re tards th e  a tta in m en t of maximum 
viscosity ; sodium phosphate increases the  m axim um  
a t  a lower tem perature. A cetates, sulphates, oxalates, 
and  citra tes hasten  syneresis; o ther salts re tard  or 
prevent it. Chemical A bstracts.

Distribution of ions in gels. E. J .  B ig w o o d  
(Trans. F arad ay  Soc., 1930, 26, 704—719).—The ra te  
of diffusion of sodium hydroxide from  an aqueous 
solution of constan t concentration in to  an  agar gel 
as indicated by th e  alteration  in  th e  colour of an 
indicator present in th e  gel is approxim ately inde
pendent over a wide range of the  concentration of 
agar, and th e  distance penetrated  is approxim ately 
proportional to  the  square roo t of the tim e. In  the 
case of gelatin gels these statem ents are tru e  only for 
relatively high concentrations of sodium hydroxide 
and  relatively low concentration^ of gelatin. W hen 
the gelatin concentration is high and the  sodium 
hydroxide concentration is low th e  ra te  of penetration 
decreases as the  concentration of gelatin increases. 
The distance of penetration  is no t proportional to  the 
square roo t of the  tim e, b u t after a  certain  tim e a 
steady sta te  m ay be reached in  which equilibrium  is 
apparently  established. These results are probably 
related to  the power of gelatin to  neutralise small 
concentrations of sodium hydroxide.

W . 0 . K ermack.
Behaviour of proteins towards colloids and 

towards electrolytes. W . P a u l i  (Trans. F araday  
Soc., 1930, 26, 723—737).—The in teraction  of a 
liighly-purified Congo-red sol w ith highly-purified 
protein  is described (cf. Pauli and Weiss, A., 1929, 
395). A theory  of the  phenom ena is advanced in 
which em phasis is laid on the  zw itterion constitution 
of proteins and th is is applied generally to  the  m utual 
in teraction and precipitation of lyophobic and lyo- 
philic colloids, more particularly  in the  neighbourhood 
of their isoelectric points. W. 0 . K erm ack .

Influence of volume on swelling. D. J . L lo y d  
(Kolloid-Z., 1931, 54 , 46—49).—The observation th a t 
the degree of swelling of gelatin in  sodium hydroxide 
solutions varies w ith the  volume of solution is due to  
hydrolytic decomposition of th e  gelatin. W hen pure 
gelatin swells in sodium hydroxide solutions a t  a 
sufficiently low tem perature (0°) to  prevent hydrolysis, 
the  am ount of swelling is independent of the  volume 
of liquid. The swelling of gelatin in solutions of 
inorganic salts is independent of the  volume of the 
solution over a  wide range of tem perature and  of 
concentration, w hether th e  swelling reaches a  m axi
m um  or leads to  dissolution. E . S. H e d g e s .

Swelling power of thiocyanates and [formation 
of] compounds of cellulose and neutral salts. 
J . R . K a tz  and J .  C. D e r k s e n  (Rec. trav . chirn., 
1931, 50, 149—152).—W hen cellulose is immersed in
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dilute solutions of thiocyanates no change occurs' in  
the X -ray  diagram , th e  salt being adsorbed a t  the  
surface or penetrating  only a  sm all w ay into the  
structure of the  fibre. W hen cellulose swells in  con
centrated  solutions of thiocyanates a  definite X -ray  
spectrum  is obtained, indicating the  form ation of a 
chemical compound between the  cellulose and  the 
salt. A t extrem ely high concentrations of lithium  
thiocyanate a  different X -ray  spectrum  is obtained, 
suggesting th a t  in th is  case tw o different compounds 
can be formed. Mercerised and native cellulose give 
different X -ray  spectra after swelling in concentrated 
lithium  th iocyanate solution. E . S. H e d g e s .

Adsorption and protection phenomena in com
plex colloidal media. C. M arte and N . Ma r in e sc o  
(Compt. rend., 1931, 192, 92—94).—The value of e 
for aqueous solutions of gelatin, glycine, and  Z-leucine 
is greater th an  th a t  for w ater, indicating perm anent 
polarity of the  solutes, whilst w ith aqueous suspensions 
of anim al charcoal the sim ilar difference is a ttrib u ted  
to induced m om ents. B inary m ixtures of these two 
types depress e below th a t  for w ater, indicating th a t  
the free dipoles are m asked by  the global polarisation 
of the  system . Protection  of colloids m ay thu s be 
explained, the  polarised protecting body surrounding 
the pro tected  colloid and  com pletely m asking its 
properties. Perm anently polarised gelatin added to  
a solution of amino-acid lowers e owing to  condens
ation of the  dipoles of the  la tte r  by the  former, 
although here simple association or molecular coupling 
results instead of pure protection. Dielectric analysis 
may therefore be used to  determ ine th e  n a tu re  and 
am ount of protective colloid required. J .  Gr a n t .

Mitogenic radiation, and the effect of volatile 
substances from crushed onion root on colloidal 
phenomena. H . Ivow arczyk  (Acta Biol. Exp., 
Warsaw, 1930, 6. 29-—36).—The disturbing effect on 
the form ation of Liesegang rings of placing crushed 
onion root in  th e  vicinity of a  gelatin surface on which 
rhythm ic deposition of silver dichrom ate is proceeding 
is due to  volatile products and  no t to  mitogenic rad i
ation . The form ation of Liesegang rings is no t affected 
by ultra-violet light. The above volatile substances 
enhance th e  ra te  of coagulation of gold sols.

R . T r u sz k o w sk i.
State of division of lichosan in the dissolved 

and  solid state. H . P r in g sh e im  and  C. L amm 
(Kolloid-Z., 1931, 54, 36—42).— Lichosan precip itated  
by alcohol in  the  cold appears in  daylight to  be iden
tical with th a t  precip itated  from  a  solution a t  S0° by 
the addition of boiling alcohol, b u t the  fluorescence of 
the specimen prepared in  the cold is considerably less. 
Mol. wt. determ inations by  the cryoscopic m ethod 
gave a value of about S50 for the  lichosan precip itated  
from ho t solutions and  a  value of about 200 for the  
lichosan precipitated  in  the  cold. The la tte r varies 
with tim e, however, increasing u ltim ately  to  about 
350; sim ultaneously an  increase in  th e  viscosity of 
the solution is observed. The mol. w t. varies w ith 
the m ethod of preparation . E . S. H e d g e s .

Application of ternary co-ordinate system s to 
the graphical representation of the composition 
of colloidal system s. A. D u m a n sk i  (J. Russ. Phys. 
Chem. Soe., 1930, 62, 1649— 1663).—A n exposition

of the  application of triangular co-ordinates to  the  
study  of colloidal systems. R . T r u sz k o w sk i.

Thermodynamics of mixtures. V. F is c h e r  
(Z. Physik, 1930, 66, 269—279).—For d ilute solutions 
of gases in  liquids i t  is shown th a t, neglecting the 
vapour pressure of the  liquid and  assuming a perfect 
gas, th e  osmotic pressure of th e  gas in  solution is 
given by the  ra tio  of the  volume öf the gas absorbed 
(a t 760 m m . and the  tem perature a t  which dissolu
tion  is considered to  take  place) to  th e  volume of the  
pure solvent in  which the  gas is dissolved. The ratio  
is identified w ith the  absorption coefficient. D ata  for 
the  following system s are used in  illustration  ; 
acetylene-acetone, acetylene-acetone-w ater, acetyl- 
ene-acetone-ethyl alcohol, acety lene-acetone-m ethyl 
alcohol. R . W . L u n t.

Calculation of entropy constants. I. Calcul
ation of gas equilibria from spectroscopic data. 
J .  M. B u v o e t  (Chem. W eekblad, 1931, 28, 26—37). 
— Theoretical. I t  is shown th a t  all the  quantities 
necessary for the  calculation of equilibria in  gaseous 
system s can be derived from spectroscopic data .

H . F . Gil l b e .
Oxidation of carbon monoxide by steam. R . 

N itzsch m ann  (Metallbörse, 1930, 20, 5— 6, 118— 120; 
Chem. Zentr., 1930, ii, 171).—The constants for the 
equilibrium  C O + H 20^=£= C O .,+H 2+ 10,400 g.-cal. 
between 327° and 2090° have been derived, and the 
composition of the  products after 95— 99%  con
version at- 327°, 427°, and 452° have been calculated.

A. A. E l d r id g e .
Water-gas process with addition of oxygen. 

R . N itzsch m ann  (Metallbörse, 1930, 20, 285— 286, 
397— 399, 510—511, 566—567 , 678—679, 847—848, 
903—904, 958—959; Chem. Zentr., 1930, ii, 171).—— 
The equilibrium relations in the  system  C 0-f-H 20  
==e=C02+ H 2 w ith the  addition of oxygen in  adm ix
tu re  w ith  nitrogen have been exam ined, the results 
for varying conditions being tabulated .

A. A. E l d r id g e .
Electrolytic dissociation of weak acids and 

bases. H . v o n  E u l e r  and H . H ellström  (Svensk 
Kem . T idskr., 1930, 42, 300—302).—The ionisation of 
weak electrolytes is discussed on the  hypothesis th a t 
the  separation  of the  constituen t ions takes place in 
a series of stages which result in  th e  form ation of 
active, although no t fully dissociated, molecules, in  
which th e  distance between the  ions is relatively 
great. On th e  assum ption th a t  the  ionisation energy 
of a  molecule is employed in  increasing the  m ean 
distance between th e  ions i t  becomes less difficult to  
assign a  physical significance to  extrem ely small 
ionisation constants. M ethods of investigating the 
hypothesis experim entally are indicated.

H . F . Gil l b e .
Relative strengths of bases in non-aqueous 

solutions. III. E . I. .Jo h n s o n  and J. R. P a r t in g 
to n  (J.C.S., 1931, 86—92; cf. A„ 1929, 1011).—The 
estérification of phenylaeetic acid in  d ry  alcoholic 
solution in  presence of hydrogen chloride is slightly 
accelerated by small am ounts of benzil and  furan, 
re tarded  by  diphenylpyrone, phenylm ethylpyrone, 
and  unsubstitu ted  y-pyrone, and no t affected by small 
quan tities of di-rt- and -iso-propyl ethers and  glycerol.
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TheTvelocity d a ta  have been used to  calculate th e  
relative basic streng ths of th e  pyrones as com pared 
with w ater (cf. Lapw orth, J.C .S., 1908, 93, 2187).

R . Cu t h il l .
Recalculations of first dissociation constant of 

phosphoric acid in aqueous solution at 18°. In
cidental determination of activity coefficients of 
undissociated acid molecules. J . W. H. L ugg  
(J. Amer. Chem. Soc., 1931, 5 3 , 1— 8).—From  existing 
d a ta  (A bbott and  B ray, A., 1909, ii, 660), and  cor
recting for secondary dissociation, th e  equivalent 
conductiv ity  a t  infinite dilution of (N a '- fH 2P 0 4') 
and (H ’+ H 2P 0 4') is com puted to  be 70-1 and 340-5, 
respectively, a t  18°. Values of the  first stoicheio- 
m etric dissociation constan t of phosphoric acid are 
given by  p JfiT1= 2 -0 9 —^ / ( l  +  l-O p*)—1-8 |x. The 
ac tiv ity  coefficient of th e  undissociated acid in dilute 
phosphoric acid solution is given b y  pyu,vo,=^—T8fi.

J . G. A. Gr if f it h s .
Thermodynamic properties of weak acids and 

bases in salt solutions, and an exact determin
ation of their dissociation constants. H. S. 
H a r k e d  and B. B. Ow e n  (J. Amer. Chem. Soc., 
1930, 52, 5079—5091; cf. H arned and  Robinson, A.,
1929, 140).—The E .M .F . d a ta  for cells w ithout liquid 
junction  are applied to  acetic acid (loc. cit.) and  formic 
acid in sodium chloride arid potassium  chloride solu
tions. The logarithm  of the  ac tiv ity  coefficient of 
the electrolyte, referred to  u n ity  a t  infinite dilution 
in w ater, varies linearly w ith the  concentration of 
weak acid. This relation is valid a t  zero ionic strength  
and  is believed to  be very nearly  true  a t  all concen
tra tions of salt. F rom  the above d a ta  th e  dissociation 
constants of acetic and  formic acids a t  25° are com 
puted to  be 1-75 x lO -5 and 1-77 x  10A  respectively. 
The dissociation constants of ammonia, mono-, di-, 
and tri-m ethylam ine are calculated to  be 1-79, 43-8, 
52-0, and 5-45 X 10~5, respectively (loc. cit.).

J . G. A . Gr if f it h s .
Acid and base constants of glycine from cells 

without liquid junction. H. S. H a r n e d  and B. B. 
Ow e n  (J. Amer. Chem. Soc., 1930, 5 2 , 5091—5102; 
cf. preceding abstrac t).—An exact therm odynam ic 
m ethod, which elim inates the  use of liquid junctions 
and takes in to  account certain  previously neglected 
medium effects, is developed for th e  evaluation 
of the acid and base constants of an  am pholyte. 
From  determ inations a t  25° of the  E.M .F . of 
the cells P t,H 2|NaOH(OTil/)|Na(OT% ),Hgjsodium 
glycine(0T3/),Na~Cl(m) | H , ,P t ; P t,H , | sodium glyc- 
ine(0-li/),N aC l(m ) | AgCI.Ag; and  P t,H 21 glycine 
hydrochloride(0-lil/),NaCl(m)|AgCl|Ag, and  existing 
E .M .F . d a ta , the apparen t dissociation constan ts of 
glycine a t  25° are com puted to  be l i A, 4-92 x l0 ~ 3 
and  K n, 5-56 xlO *5 (cf. B ranch and M iyamoto, A.,
1930, 542). J . G. A. Gr iffith s .

Strength of organic bases in glacial acetic acid 
solution. N. F . H all  (J. Amer. Chem. Soc., 1930, 
5 2 , 5115—5128; Conant and  W erner, th is vol., 40).— 
A large num ber of bases a t  0-05JJ concentration in 
glacial acetic acid a t  25° have been titra ted  electro- 
m etrically w ith  perchloric acid (cf. H all and W erner, 
A., 1928, 11S8). The titra tio n  curves obtained w ith 
the  w eakest bases show an initial rapid rise of E.M .F .,

b u t no b reak ; bases of in term ediate strength  give 
an  initial rise and  a  break, w hilst th e  strongest bases 
show a  break only. There appears to  be a  close 
parallelism  between th e  relative strengths of bases in 
glacial acetic acid and  in w ater, and  th is affords a 
m ethod for predicting th e  streng th  in  lvater of bases 
which cannot be studied  in the la tte r  solvent. D ata  
for the strengths of bases in w ater are collected and 
reviewed. J .  G. A. Gr if f it h s .

Temperature coefficient of dissociation of 
acetic acid in potassium and sodium chloride 
solutions. H . 8. H a r n e d  and G. M. M u r p h y  (J. 
Amer. Chem. Soc., 1931, 53, 8— 17; cf. H arned 
an d  Owen, above).—The E.M .F. of the cells 
H 2|H C l(0-01J/),X C l(0-3¥)[A gC l|A g and H 2|acetic 
acid (0-2iJ/), XCl(0-05—3i¥)|AgCl|Ag has been d e te r
mined a t  20°, 25°, and 30°. The ac tiv ity  coefficients 
of hydrochloric acid decrease slightly w ith  rise of 
tem perature and  the  decrease becomes more p ro 
nounced w ith increasing concentration of salt. The 
relative partia l hea t contents of O-OlJf-hydrochloric 
acid in  th e  sa lt solutions have.been com puted (Harned, 
A., 1920, ii, 664), and  the  excess or electrical con
tribu tion  to  p artia l molal hea t content of hydro
chloric acid in these solutions is approxim ately p ro 
portional to  the  square root of the  to ta l m olarity. 
The hydrogen-ion concentrations in th e  acetic acid 
solutions have been com puted. The dissociation 
constant of the acid is 1-75 Xl0~5 between 20° and 
30°. The ionic ac tiv ity  coefficient of acetic acid in 
the  sa lt solutions varies sim ilarly to  th a t  of hydro
chloric .acid. J .  G. A. Gr if f it h s .

Hydrolysis equilibria of triphenylchloro- 
metbane and triphenylbromomethane. Free 
energy of reactions of triphenylchloromethane, 
triphenylbromomethane, and triphenylcarbinol.
J . O. H alfo rd  (J. Amer. Chem. Soc., 1931, 53, 
105— 112).—Solubilities a t  25° of triphenylchloro
m ethane, triphenylbrom om ethane, and  triphenyl
carbinol in  benzene have been determ ined and vapour- 
pressure d a ta  are recorded. B y means of partition  
experim ents betw een w ater and  benzene, the  free 
energies, AF298, of the  reactions are found to  be 
CPh3Cl (in benzene)-}-H ,0(i?)=CPh3-0 H  (in benzene) 
+ H C % ), 1755 g .-ca l.: CPh3Cl(s) +  H ,C % )=
C PlvO H (s)+ H C l(s), 900; CPh3B r (in benzene) +  
H 20(gr)=CPh3-OH (in benzene)-)-HBr(<7), 4310. The 
results, together w ith existing d a ta , afford inform 
ation  concerning the  reactions of triphenylchloro
m ethane w ith  bromine, hydrogen brom ide, and 
bromides. In  benzene, th e  dissociation of triphenyl
brom om ethane in to  neu tral molecules is 106 tim es 
th a t  of the  chloro-eompound, and  of the  tw o the 
brom o-com pound has a  slightly  g reater tendency to 
ionise. j .  G . A. Gr if f it h s .

Effect of light on the ferrocyanide-ferricyanide 
iodine-iodide equilibrium. R . G. D ic k in s o n  and 
S. F . R avitz  (J. Amer. Chem. Soc., 1930, 52, 4770— 
4778; cf. L a Mer and Friedm an, A., 1930, 542).—At 
0°, where the therm al reaction is very slow, i t  is 
found th a t  irrad iation  of th e  system  2Fe(CN)6" ' 
+ 2 1 '— 2Fe(CN)fi" " 4 - I 2 effects a sh ift of the 
equilibrium  in the direction of increased free iodine. 
I t  is shown th a t  th e  light absorbed by  the  I 3' ion is
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effective and that the quantum efficiency of the 
reaction is very nearly the same as that in the reaction 
2Fe"‘ h 2 I '~ 2 F e " + i2 (cf. Kistiakowsky, A., 1927, 
528). Possible mechanisms for the reaction are 
discussed. J .  G. A. Gr if f it h s .

Vapour pressures and activities of volatile 
components in binary alloys at high, temper
atures. K . J e l l in e k  and  G. A. R o s n e r  (Z. 
physikal. Chem., 1931, 152, 67— 94).—The vapour 
pressure of cadm ium  a t  567° is 48-2 m m . V apour - 
pressure m easurem ents have been m ade w ith  b inary  
alloys of cadm ium  w ith lead, tin , and copper a t  tem 
peratures from  500° to  700° and  over a  fractional 
m olar concentration range of 0-1—0-6, and  w ith 
zinc-copper alloys betw een 600° and  800°. The 
ac tiv ity  coefficients a  of cadm ium  and  zinc in  the 
alloys have been calculated ; th e  «-concentration  
curves are very sim ilar for the  cadm ium -lead and  
cadm ium -tin  alloys, b u t for the  cadm ium -copper 
alloys are of a  different form  owing to  th e  lim ited 
solubility of copper in  cadm ium . The zinc-copper 
alloys are notew orthy in  th a t  a is alm ost independent 
of tem perature, and  the  a-concen tra tion  curve in te r
sects the  theoretical curve a t  52 m ol.-%  zinc. Since 
the  log p - l / T  curves for all the  alloys are roughly 
parallel, the  la ten t heats of evaporation of cadm ium  
and zinc in  the alloys, can differ b u t little  from their 
values in  th e  pure s ta te . The la ten t heats and  the  
heats of m ixing have been calculated, and the  results, 
together w ith  th e  calculated ac tiv ity  coefficients for 
the cadm ium -lead and  cadm ium -zinc alloys, are 
com pared w ith th e  results of Taylor’s E .M .F . 
m easurem ents (A., 1924, ii, 89). H . F . G il l b e .

Activity coefficients of electrolytes. V. Prin
ciple of specific interaction in cadmium and 
magnesium sulphate and chloride solvents.
H. B. F r ie d m a n  and  V. K . L a Me r  (J. Amer. Chem. 
Soc., 1931, 53, 103— 105; cf. La Mer and  Goldman, 
A., 1929, 1387).—The solubility d a ta  for thallium  and 
lanthanum  iodates in  OTV-solutions of the  chlorides 
and sulphates of magnesium and cadm ium  a t  25° 
show th a t  th e  principle of specific in teraction  does 
not apply  when cadm ium  chloride is concerned.

J .  G. A. Gr if f it h s .
Activity coefficient of copper iodate in aqueous 

salt solutions. B. H . P e t e r so n  and  E . L. M e y e r s  
(J. Amer. Chem. Soc., 1930, 52, 4853—4857; cf. 
La Mer and Goldman, A., 1929,1387).—The solubility 
of copper iodate in  aqueous solutions of the chlorides 
and sulphates of potassium  and magnesium has been 
determined a t  25°. The ac tiv ity  coefficients of 
copper iodate approach values given by  the  D ebye- 
Hiickel lim iting law w ith increasing dilution of the 
salts. Positive deviations from th is  law are observed 
when solutions of potassium  sulphate are used as 
solvent. J .  G. A. G r if f it h s .

Reduction of nitric acid by nitric oxide. I. 
Equilibrium. II. Electrochemical potential.
H. B o de  (Z. anorg. Chem., 1931, 195, 195— 200, 
-01—206).—I. From  observations of the  decrease in  
pressure of n itric  oxide when confined over nitric 
acid the equilibrium  constan t of the reaction H '+ N O ,' 
+ 2 N O -f  H 20 = 3 H N 0 2 is found to  be 29-4 and  51 a t

25° and 35°, respectively (cf. K lemenc and  H avek, 
A., 1930, 543).

I I .  From  m easurem ents of the  E.M .F . of the cell 
P t|N O , H N 0 2, HNOs (in equilibrium) |H Cl|H 2(Pt) 
th e  norm al potentials of the  reactions N O + N O ,' 
= 2 N 0 2'+ ©  and  N O + 2H aO = N 0 3' + 4H  ‘+ 3  © have 
been found to  be 0-517+0-003 an d  0-960 volt, respec
tively. R . Cu t h il l .

Thermodynamic properties of molten solu
tions of lead chloride in lead bromide. E. J .
Sa lstrom  and J .  H . H il d e b r a n d  (J. Amer. Chem. 
Soc., 1930, 52, 4641— 4650).—The density  a t  500° 
of lead bromide, lead chloride, and m ixtures of the two 
have been determ ined. The molal volumes are 
additive. The E .M .F. of the cell Pb(Z)|PbBr2(Z) 
+ P b C l2(c: )|Br2((7),graphite, where c,, th e  m olar 
fraction  of lead chloride, is 0-0—0-55, has been deter
mined between 438° and 584°. If  cx is 0-6, or larger, the 
reaction PbCl2(Z)+Br2= P b B r2(Z)4-Cl2 (A F,73, 11,090 
g.-cal.) interferes. The free energy of dilution of lead 
brom ide w ith  lead chloride and  the  ac tiv ity  coefficients 
are calculated. I f  bo th  salts are assum ed to  be 
un-ionised, th e  results correspond w ith negative devi
ations from R ao u lt’s law. The assum ption of com
p lete ionisation leads to  results corresponding w ith 
positive deviations. I t  is desirable to  a ttem p t to  
take  in to  account changes in interionic forces.

J .  G. A. Gr if f it h s .
Thermodynamic properties of m olten solu

tions of lithium bromide in silver bromide. E. J. 
Salstrom  and  J .  II. H il d e b r a n d  (J. Amer. Chem. 
Soc., 1930, 52, 4650— 4655).—D ensity  d a ta  for the 
fused salts and  m ixtures are recorded. F rom  the 
E.M .F . of the  cell Ag(s)|AgBr(i)-j-LiBr(0-0—0-89 
mol. fraction) |Br2(<7),graphite, betw een 440° and 
615° the  energy changes of m olten silver bromide 
on dilution w ith  lith ium  brom ide have been calculated 
and  th e  free energy of form ation of m olten silver 
brom ide is given by  A F = —21,510+6-7Z, where 
<=440—575°. The ac tiv ity  exhibits a  large positive 
deviation from  R ao u lt’s law. J .  G. A. Gr if f it h s .

Thermodynamic properties of solutions of 
molten lead chloride and zinc chloride. A.
W a c h t e r  and J . H . H il d e b r a n d  (J. Amer. Chem. 
Soc., 1930, 52, 4655—4661; cf. A., 1927, 418).— 
D ensity  d a ta  for the fused chlorides are recorded. 
F rom  th e 2 0 . 0 ’. of the cellPb(Z)|PbCl2(Z)H~ZnCl2(0-0— 
0-8 mol. fraction) |C12 between 493° and  602° the 
free energy of dilution and  ac tiv ity  coefficients 
have been calculated. The values correspond with 
negative deviations from  R ao u lt’s law and  the 
assum ption of either no ionisation or complete ion
isation  of bo th  salts does no t account for the results, 
which m oreover are only p a rtly  explained by assuming 
th a t  the  lead chloride is ionised and the  zinc chloride 
is not. The E .M .F . of the  cells Pb(Z)jPbCL>(Z)|Cl, 
and  Zn(Z)|ZnCl2(Z)|Cl2 is 1-2730-6-25X  lO ^Z-oOO) 
and 1-5725—6-95 x  1(H(Z—500) volts, respectively 
(cf. Lorenz and Velde, A., 1929, 1241). The heats 
and free energies of form ation of the  m olten chlorides 
are calculated. J .  G. A. Gr if f it h s .

Heats of dilution at 2 5 c for certain uni-bivalent 
salts at high dilutions. I. Magnesium, cal
cium, strontium, and barium chlorides and
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bromides. E . L a n g e  and  H . S trf.e c k  (Z, physikal. 
Chem., 1931, 152, 1—23; cf. A., 1930, 997).—The 
molecular hea ts  of dilution V,„ of a num ber of 
alkaline-earth  halides have been determ ined a t  con
centrations from  0-1 to  O-OOOli/, and the  results, 
together w ith  the  differential heats of dilution, are 
presented graphically. The Fjn—y/m  curves are 
linear a t  concentrations up to  0-01.3/, and the  devi
ations from  th e  linear law a t  higher concentrations 
become still greater if F,„ is p lo tted  against m j. The 
extrapolated  initial slope (m==0)> which is in accord
ance w ith the  D ebye-H iickel lim iting law, is 0-7 tim es 
th a t obtained for uni-univalent salts. For all the  
compounds investigated  the  values of Vm a t  high 
dilutions alm ost coincide. The results are discussed 
in  relation to  the  D ebye-H iickel theory  and  to  ac tiv ity  
and  -osmotic coefficients. The values of a between 
0-1 and  O-OOOlil/, derived from  the  Vm curves, vary  
in  the  same order as the  radii of the  non-hydrated 
ions, b u t th is  is no t tru e  of the  values derived from 
the  osmotic and ac tiv ity  coefficients. The individual 
behaviour of these salts in  com parable concentration 

•ranges cannot therefore be elucidated in  term s of 
specific values of a. Certain discrepancies observed 
a t  concentrations above 0-01M  cannot be explained 
on th e  assum ption either of incomplete ionisation or 
of a  chango of dielectrio constant. H . F . Gil l b e .

Binary system s. III. J .  H . K o ers a n d  F . E . C. 
S o h e f f e r  (Rec. trav . chim., 1931, 50, 139— 148).— 
A m athem atical trea tm en t of the crystallisation of a 
solid phase. E . S. H e d g e s .

Phase equilibria in binary system s with con
tinuous series of m ixed crystals. E. K o r d e s  
(Z. physikal. Chem., 1931, 152, 1G1— 196; cf. A., 
1927, 1132).—E quations form ally sim ilar to  the  
au th o r’s empirical equation  connecting the vapour 
pressures of a binary  m ixture w ith the  composition 
of the  liquid phase, (A., 1929, 994) are found to  express 
the composition of th e  liquid or solid phase in  binary  
system s where a continuous series of m ixed crystals 
is form ed, the  m. p . of the  pure com ponents and the  
tem perature a t  which fusion or solidification begins 
being known. Curves and  tables are given to  show 
the  agreem ent between experim ental values and  those 
given by  the form ula. The same form ula can also 
be applied to  isotropic-anisotropic transform ations 
in  th e  liquid sta te , as shown in m ixtures of p :azoxy- 
anisole and p-azoxyphenetole. A pplication of the  
form ula to  the system  alb ite-ano rth ite  leads to  the 
conclusion, which is supported by  therm al consider
ations, th a t  albite is polymerised in the  liquid sta te . 
The usefulness of the  m ethod in  dealing w ith  geo
chemical problem s, and in  fractional crystallisation, 
is discussed. F . L. U s h e r .

Tensiometric stabilisation of crystalline 
hydrates. M. A u m e r a s  (Compt. rend., 1931, 192, 
229—231).—Sodium  su lphate decahydrate rem ains 
unchanged in a  desiccator over sulphurio acid so 
d ilu te  th a t  the  pressure of w ater vapour lies between 
th e  values for th e  vapour pressure of the  saturated  
solution and the dissociation pressure of th e  deca
hydrate. C- A. SlLBERRAD.

Hydrated calcium silicates. I. System  CaO- 
S i0 2-H 20 . II. Hillebrandite and foshagite.

V. A. ViGFUSSON (Amer. J .  Sci., 1931, [v], 21, 67—  
7S).—I. Earlier work on the  system  C a 0 -S i0 2- H 20  
is discussed.

I I .  X -R ay  investigations ; of hillebrandite and 
foshagite show th a t  the tw o are practically  identical. 
Probably  both  h a v e th e  same form ula 2C a0,S i02,H 20 , 
differences in  th e  analyses being explicable’b y  partia l 
hydrolysis and carbonation of foshagite.

C. W. G i b b y .
System  M gO-FeO-Fe2Os in  a i r  at one atm. 

[pressure]. H . S. R o ber ts  and  H . E . Me r w in  
(Amer. J .  Sci., 1931, [v], 21, 145— 157).—The te rn ary  
system  has been investigated a t  tem pératures above 
1000° and  a t  0-2 atm . oxÿgen pressure. In  th e  
system  Fe30.,-Fe20 3 the stable phase a t  tem peratures 
above 1386^5° is a  haematite solid solution contain
ing less oxygen th a n  Fe20 3, w hilst a t  the  higher tem 
peratures the stable phase consists of m agnetite solid 
solutions containing more oxygen th an  Fe30 4. The 
only compound in  the  j\lg 0 -F e20 3 system  is 
M g0,Fe20 3, which dissociates som ewhat on heating ; 
th e  resu ltan t solid solution begins to  m elt in a ir a t  
1750^25°. In  th é  te rn ary  system  there are tw o 
solid solution fields, of which the  first begins a t  MgO 
below 1000° and  w ith rising tem perature  extends 
towards M g0,F620 3 and FeO ; a  liquid phase appears 
a t  1770p25°, when the  solid phase contains iron 
oxide equivalent to  73%  F e20 3. The second solid 
solution extends from M g0,Fe20 3 to the  iron oxide 
boundary (1386d-5°). There is probably  little  d is
sociation in  either of the  solid solutions up to  1770°. 
Solid solutions of about 1%  MgO in  M g0,Fe20 3 m ay 
exist a t  tem peratures from  1750° to  1000° or lower. 
Differential heating curves appear to  support th e  
conclusion derived from X -ray  diagram s, viz., th a t  
magnesium ferrite  and m agnetite  are isomorphous.

H . F . G il l b e .
System  wollastonite-anorthite-pyroxene. L. 

K och (Neues Jah rb . Klin., 1930, A, 61, 277—320; 
Chem. Zentr., 1930, ii, 1684).—The system  CaSi03-  
anorth ite-d iopside forms a  te rn a ry  eutectic. A 
fourth  substance corresponding w ith th a t  p resen t in  
slags from coal ash was not detected.

A. A. E l d k id g e .
System water-potassium  nitrate-calcium  

nitrate. M. A. H a m id  and R . D a s  (J. Ind ian  Chem. 
Soc., 1930, 7, 881— 882).—The equilibrium  diagram  
for the  system  has been constructed ,

E. S. H e d g e s .
Polytherms of the ternary system s containing 

water, alkali sulphate, and a sulphate of the 
vitriol type. III. A. B e n r a t h  (Z. anorg. Chem., 
1931, 195, 247—254; cf. A., 1930, 702).—The iso
therm s for the  system s m anganous su lphate-thallous 
su lphate-w ater and m anganous sulphate-rubidium  
su lphate-w ater between 0° and  100° are described. 
D ata  for the  100° isotherm  and various points on th e  
12-5° and  40° isotherm s of the  system  m anganous 
sulphate-am m onium  su lphate-w ater are also recorded.

R . Cu t h il l .
Phase-rule studies on m etallic thiocyanates.

I. System s Ba(CNS)2-N aC N S-H ,0 and 
Ba (CNS )2-KCNS-ILO at 25°. V. J . Oc c lesh a w  
(J.C.S., 1931, 55—60).—The isotherm s show the  
existence of the  double salt 3KCNS,2Ba(CNS)2,5H20 .
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The solubilities of barium , sodium, and  potassium  
thiocyanates are.62-61, 58-78, and 70-89 g. per 100 g .  

of solution, respectively. A t 25° the  stable form  of 
sodium thiocyanate appears to  be th e  dihydrate, 
and  no t the  m onohydrate as reported  by  Hughes and 
Mead (A., 1929, 1375). A t abou t 30-3° th e  d ihydrate  
passes in to  the anhydrous salt. R . Cutieell.

R e a c tio n  b e tw e e n  w a te r  v a p o u r  a n d  s o d iu m  
c h lo r id e  a t  h ig h  te m p e r a tu r e .  S. B retsznajd er  
(Rocz. Chem., 1930, 10, 729—735).—Sodium chloride 
undergoes hydrolysis w ith  the  production of sodium 
hydroxide and hydrogen chloride on heating w ith 
w ater a t  750° in  a crucible1 lined w ith  sodium chloride. 
The equilibrium  constan t of the  reaction is approx
im ately 1-6 x lO -7 a t  750°. The hydrolysis is acceler
ated  b y  th e  addition  of dried silica gel, which combines 
w ith th e  sodium hydroxide produced. The analogous 
reaction with; calcium chloride begins a t  a lower 
tem perature. R . Truszkow ski.

R e v e rs ib il i ty  of re a c tio n s  b e tw e e n  s u lp h u r  
d io x id e  a n d  c a lc iu m  o x id e  a n d  b e tw e e n  c a lc iu m  
su lp h id e  a n d  su lp h a te . J .  Z a w a d zk i and Z. 
S y r y c z y n s k i (Rocz. Chem., 1930, 10 , 715—728).-r 
D irect determ ination  of the  free sulphur liberated  in  
the reaction between calcium  sulphide and  sulphate 
and betw een sulphur dioxide and  calcium oxide is 
not possible, owing to  the  form ation of a  suspension 
of sulphur in  the  reaction  gases. M easurem ents of 
the partia l su lphur dioxide pressure in  the  reaction 
CaS - j - 3CaS 0 4 4CaO+ 4S 0 2 give values in  accord
ance w ith  theory , in  spite of the  fact th a t  the reaction 
is no t s tric tly  reversible, as a result of th e  side-reaction 
CaS-f-2S02^ = C a S 0 4+ S 2. Thé therm al effect of 
the first reaction is -2 3 8 -6  g .:cal., and  th a t  of the  
second + 58-9  g.-cal. These values are in  good 
agreem ent w ith  those calculated from  N ern st’s 
theorem. R . T ru szk o w sk i.

E q u il ib r iu m  of th e  r e c ip ro c a l  s y s te m  so d iu m  
c h lo r id e -m a g n e s iu m  s u lp h a te  in  i t s  a p p lic a tio n  
to  n a tu r a l  s a l t  w a te r s .  C o n d itio n s  of fo rm a tio n  
of G la u b e r 's  s a l t  a t  K a ra b u g a z . N , S. ICurn ak o v  
and S. F . S hemtsciittshni (Akad. N auk, U .S.S.R., 
Material, 1930, 7 3 , 339— 409).—The equilibrium  
diagram is characterised a t  0° by four and  a t 25° 
by seven surfaces or fields of crystallisation. The 
diagram is in  accord w ith conditions observed a t 
Karabugaz and  other sa lt lakos in  Aralo-Caspian 
territory. Chemical A bstracts.

Solid-phase rule in the system  cellu lose- 
cuprammonium hydroxide-sodium  hydroxide.
I. Sakurada  (Kolloid-Z., 1931, 54, 43—46).—The 
amount of cellulose dissolved by  a m ixture of cupr- 
ammonium hydroxide and sodium hydroxide increases 
a t first w ith  the  concentration of the  reagent, reaches 
a maximum, and  falls a t higher concentrations. This 
behaviour is in  accordance w ith  m any other observ
ations on the  influence of th e  am ount of solid phase 
on swelling and  peptisation. E . S. H edg es .

H e a t of fo rm a tio n  of c o b a lto u s  ox ide . W . A. 
R oth and  H . H avekoss (Z. anorg. Chem., 1931,1 9 5 ,  
239—240).—By com bustion of metallic cobalt th e  
value of 5 7 -5 Î0 -2  kg.-cal. has been obtained for the

heat of form ation of cobaltous oxide under constan t 
pressure a t  20°. R . Cu t h il l .

C o n d u c tiv ity  of e le c tro ly te s  in  n i t ro m e th a n e .
C. P . W r ig h t , D. M. M u r r a y -R u s t , and  (Si r ) H . 
H a r t l e y  (J.C.S., 1931, 199—214).—The conduct
ivities of various electrolytes in  nitrom ethane solution 
have been m easured a t  25° and  a t  concentrations of 
0-0001—0-002A7. W ith  tetraethylam m onium  n itra te , 
perchlorate, p icratc, iodide, and  th iocyanate  the  
graph  obtained b y  p lo tting  Ac, th e  equivalent con
d uc tiv ity  a t  concentration c, against y /c  is. a  stra igh t 
line, th e  slope of which is in  good agreem ent w ith  tho 
D ebye-H ückel-O nsager equation. F o r lith ium  th io 
cyanate, perchlorate, and  iodide, sodium  thiocyanate 
and perchlorate, potassium  th iocyanate and  iodide, 
am m onium  th iocyanate and  perchlorate, thallium  
perchlorate, silver perchlorate, and perchloric acid,' 
however, there  are large deviations from  th e  ideal 
behaviour, and  i t  is found em pirically th a t  a  stra igh t 
line is , obtained only by plo tting  Ac against cM . Since 
these salts behave as strong electrolytes in  m ethyl and  
e thy l alcohols, which have lower dielectric constants 
th a n  n itrom ethane, i t  m ust be concluded th a t  the  
association of ions is no t determ ined solely by  the  
electrical forces betw een them . I t  seems possible th a t 
hydroxyiic solvents prevent association by  forming 
sheaths round both  anions and  cations and  th a t  n itro 
m ethane, which has donor properties only, can a ttach  
itself by  co-ordinate linkings only to  the  cation. This 
theory  is supported  by th e  observation th a t  the  
increase in  conductivity  on addition of w ater to  
th e  solutions of th e  non-ideal electrolytes is fa r  too 
great to  be explained by change in  dielectric constant . 
The m obility  of th e  hydrogen ion in  nitrom ethane is 
no t abnorm ally high, as in  hydroxyiic solvents.

A t 25° n itrom ethane has d 1-1312 and its  viscosity 
is 0-00627 ; addition  of w ater lowers th e  viscosity. 
The approxim ate m utual solubilities of n itrom ethane 
and  w ater are ; w ater in  n itrom ethane, 2 % ; n itro 
m ethane in  w ater, 10% . R . Cu t h il l .

C o n d u c tiv ity  of e le c tro ly te s  in  n itro b e n z e n e .
D. M. M h r r a y -R u s t , H . J .  H a d o w , and  (S ir ) H . 
H a r t l e y  (J.C.S., 1931, 215— 219).—As an  ionising 
solvent nitrobenzene is com parable w ith n itrom ethane, 
b u t there  is a  som ewhat greater tendency to  ionic 
association. A t 25° and  a t  concentrations of 0-0001— 
0-002W, tetraethy lam m onium  picrate an d  perchlorate 
behave as strong electrolytes and obey th e  D ebye- 
H ückel-O nsager equation, whereas silver perchlorate 
is only p a rtly  ionised, and  percldoric acid occupies 
an  in term ediate position. A pproxim ate m easure
m ents show th a t  hydrogen chloride, benzenesulphoriio 
acid, and  trinitrobenzoic acid are only very  slightly 
ionised a t  a  concentration of abou t 0-01ÍV. The 
m obility  of th e  hydrogen ion in  nitrobenzene is not 
abnorm ally high as i t  is in hydroxyiic solvents.

R . Cu t h il l .
C o n d u c tiv ity  a n d  v is c o s ity  of so lu tio n s  of 

l i th iu m  n i t r a te  in  b in a ry  a lco h o lic  s y s te m s  [a t 
25°]. J .  L. W h it m a n  and  D. M. H u r t  (J. Amer. 
Chem. Soc., 1930, 52, 4762—4770; cf. W hitm an and 
Spencer, A., 1928, 957).—Viscosity and density  d a ta  
for th e  solvents w ater, ethyl, «-propyl, and  isopropyl 
alcohols and  the ir binary  m ixtures are recorded. The
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conductivities of 0-0625—0-1.1/ solutions of lith ium  
n itra te  in  these solvents have been determ ined. The 
w ater-alcohol m ixtures exhibit a  m axim um  viscosity 
a t some interm ediate composition, b u t th e  conduct- 
iv ity-coinposition  curves do not show minim a. No 
m axim a or m inim a occur in either th e  viscosity or 
conductiv ity  curves for m ixtures of two alcohols.

J .  G. A. Griffith s .
R e la tio n  b e tw e e n  th e rm o -e le c tr ic  p o w e r , t h e r 

m o ly s is , a n d  io n ic  m o b ili ty  in  so lid  s a l ts  a n d  
m ix e d  c ry s ta ls . H . R e in h o l d  (Z. physikal. Chem., 
1930, B , 11, 321—341; cf. A., 1928, 846).—A d is
cussion of experim ental results published elsewhere. 
The trea tm en t follows the  lines laid  down by W agner 
(A., 1930, 1341) and  E astm an  (A., 1928, 365, 370). 
Therm odynam ic analysis of the to ta l therm o-electric 
effect in  th e  system  M|MX|M (where M denotes a 
m etal and  M X a  conducting solid salt) enables th e  
“ homogeneous effect due to  the gradient of ac tiv ity  
of the  mobile ions along the  tem perature grad ien t to  
be calculated by difference. In  the  system s studied 
(halides of lead and silver, and silver sulphide, selenide, 
and  telluride) the  therm o-electric effect a t  th e  phase 
boundaries is small com pared w ith  the  “ hom o
geneous effect,” except for salts w ith  abnorm ally 
high conductivity . A t present only a  qualitative 
relation  between “ hea t of transfer ” and  th e  tem per
a tu re  coefficient of m obility of the  ions has been estab 
lished. The form er q u an tity  is generally not identical 
w ith  the heat of activation. F. L. U sh er .

C a lc u la tio n  of th e  e le c tr ic a l  c o n d u c tiv ity  of 
th e  d is p e r s e  p h a s e  of a  su sp e n s io n . A. Slaw - 
in sk i (J. Chim. phys., 1930, 27. 604— 610; cf. A.,
1929, 1142).—Two glass tubes of the  sam e size, fitted  
w ith  m etal end-plates, are filled w ith the  suspension 
and  placed one horizontally  and the o ther v e rtica lly ; 
a th ird  tube is filled w ith the disperse m edium . The 
ratios of the  conductivities of the  contents of the  
tubes and  the  height of the  deposit are m easured after 
settling, and from  the  results the conductiv ity  of the  
disperse phase m ay be calculated by use of the  
formulio and  tables which are given. The m ethod is 
applicable to  all suspensions which give uniform  
deposits. H . F . Gil l b e .

C a d m iu n i- le a d  c h lo r id e  v o lta ic  cell. R . T.
P riepk e  and W . C. V osburgh  (J. Amer. Chem. Soc.,
1930, 52, 4831— 4837).—E .M .F . m easurem ents be
tw een 17° and  40° are recorded. The E.M .F . of the  
cell Cd(Hg)|CdCL,,2-5H,0(sat.)|CdCl2,2-5H20(sa t,), 
P bC yP b(H g) in  presence of solid cadm ium  chloride 
hem ipentahvdrate agrees w ith values given by O bata 
(Proc. Phys. M ath. Soc. Jap an , 1921, [3] 3 , 64, 136), 
but when cadm ium  chloride m onohydrate is in  tru e  
(above 34°) or m etastable (below 34°) equilibrium  w ith 
th e  electrolyte, the  values of the  E.M .F . agree w ith 
those recorded bv Vosburgh (A.. 1927, 1033). The 
E .M .F. of the  cell Cd(Hgj|CdCl2,2-5H20(sa t.) | 
Cd('h,2-5H 20(sa t.),H g 2CL,|Hg is 0-2 millivolt lower 
th a n 'th a t recorded by  Lipscomb and  H u le tt (A., 1916, 
ii, 213). The transition  point is 34° and  no t 26° 
(cf. Vosburgh, loc. cil.). The E.M .F . of the  cell 
Pb(H g)|PbCla(sat.)]PbCl2(sat.);Hg2Cl2|H g agrees w ith 
values recorded by Gerke (A., 1922, ii, 6S2).

J . (Í. A. Griffith s .

T e m p e r a tu r e  co effic ien ts  of c e r ta in  re fe re n c e  
e le c tro d e s . P . P utzeys (Bull. Soc. chim. Belg.,
1930, 3 9  , 454— 457).—The tem perature coefficients 
of th e  potentials of the  deci- and  centi-norm al hydro
gen electrodes have been determ ined from  m easure
m ents w ith cells of the type  P t |H 2|0-lAT-HCl(25-2°)| 
0-l/V-HCl(T°)|H2|P t a t a  series of tem peratures between 
14° and 41°. The E.M .F . of the  O-lV-electrode is 
given by i / r - i ; 25= 0 -3 3 4 (T -2 5 )-f0 -0 0 2 7 9 (T -2 5 )2, 
and  of the  0-01V-clcctrode by ET — E 25= 0 -3 9 l(T — 
25)4-0-00335(T—25)2. E L F . Gtllbe.

E le c tro d e  p o te n tia l  a n d  s o lv e n t : so lv a tio n
a c tiv ity  coeffic ien t. F . K . V. K och (Phil. Mag.,
1931, [vii], 11, 579—584).—Absolute norm al potential 
m ay be regarded as the  difference of tw o potentials, 
one dependent 011I3’ on th e  solvent and  the  ion and 
the  other dependent only on the  elem ent electrode 
and the  ion. The N ernst electrolytic solution tension 
m ay be regarded as th e  d istribu tion  coefficient of th e  
m etal ion between th e  pure solvent and  the  elem ent 
electrode and is thus equal to  the  ra tio  of tw o solv
ation activities. Values of th e  solvation potential 
have been calculated fo r a num ber of ions in w ater 
from  the  free energies of hydration. The solvation 
ac tiv ity  coefficient is defined as the  factor by which 
the activ ity  of solvated ions m ust be m ultiplied in 
order to  give the  electrom otively equivalent ac tiv ity  
of hydrated  ions and is identical w ith  the  ionic d is
tribu tion  coefficient of th e  ion between two solvents 
when one solvent is w ater. The solvation ac tiv ity  
coefficient is no t only a function of the dielectric 
constant of th e  solvent, b u t depends also on specific 
interm olecular forces. The solvation of the electron 
is discussed. E . S. H edg es .

P o te n t ia l  of p a s s iv e  iro n . A. Travers and J .  
Aubert  (Compt. rend., 1931, 19 2 , 161— 163).—A 
measure of the  degree of passiv ity  of iron is said 
to  be given by  th e  poten tia l set up by immersion 
of a polished electrode of electrolytic iron in 
different media. In  1%  aqueous sodium sulphate 
the P .D . (—0-73 volt) decreases as the  alkalin ity  of 
the solution is increased, the iron becoming quite 
passive a t  p a 14. Im m ersion in a  series of oxidising 
solutions of various types gives potentials equal to  
those obtained w ith platinum  and  these are therefore 
characteristic of the  medium. On removing and  w ash
ing the iron its ac tiv ity  is completely regained. I t  is 
difficult to  harmonise th is behaviour w ith th e  “ oxide 
film ” theory  of Evans (A., 1929, 270), and  a ttem p ts  
to  render the  m etal passive by  oxidation w ith air or 
oxygen failed when tested  by th is m ethod.

H . A. P iggott.
R e d u c tio n  p o te n tia l  of c e r ic -c e ro u s  e le c tro d e . 

A. H . Ivtjnz (J. Amer. Chem. Soc., 1931, 5 3 , 98— 
102).—From  th e  E .M .F. da ta  a t 25°, for th e  cell 
Pt,H ., | H 2S 0 4(c3) I H 2S 0 1(c3),Ce2(S04)3(c1),Ce(S04)2(c2) | 
P t, where c1-\-c2 is 0-001—0-024/, c2/c 4 is 0-1— 18, and 
c3 is 0-5 or 1 0  formal, the  molal reduction poten tia l of 
eerie and  cerous sulphate in  1-0 form al sulphuric acid 
is found to  be —1-44±0-01 volt.

J .  G. A. Griffith s .
P o te n tio m e tr ic  s tu d y  of a c id -b a s e  t i t r a t io n  

s y s te m s  in  th e  v e ry  s tro n g ly  a c id  so lv e n t fo rm ic  
ac id . L. P . H ammett and  N. D ietz , jun . (J. Amer.
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Chem. Soc., 1930, 52, 4795—4807).—Potentiom etric 
titra tions a t  25° in  formic acid solution have been 
made w ith  cells of the  type  A u|quinhvdrone, sodium 
henzenesulphonate (sat.), 0-098.1/ sodium form ate| 
sodium henzenesulphonate (sat.) base (c), quin- 
hydrpne|A u| where the solvent in  each cell com part
m ent is anhydrous formic acid. Quinhydrone reacts 
slowly w ith formic acid in  the  presence of benzene- 
sulphonic acid and  hence titra tions arc commenced 
in basic solution. In  formic acid, benzene sulphonic 
acid is a strong acid, w ater and ether arc very feeble 
bases, w hilst sodium form ate, triphenylcarbinol, and 
carbamide are strong bases. The complete ionisation 
of the last two dem onstrates th e  extrem ely high degree 
of acidity  which is a tta inab le  in  formic acid as com 
pared w ith  acetic acid (cf. Conant and  W erner, th is 
vol., 40) and  w ater. T itra tion  d a ta  are given and  it  
is shown th a t  the ion product constant of formic acid 
is about 108 tim es th a t  of w ater (cf. Schlesinger and 
others, A., 1919, ii, 91, etc.) and  thus formic acid does 
not differ from w ater as much in  basicity as in  acidity. 
Large sa lt effects are absent and  in  this respect formic 
acid resembles w ater ra th e r th a n  acetic acid as a 
solvent (loc. cit.). J .  G. A. Griffith s .

P o te n tia l  d iffe re n c es  a t  a i r - l iq u id  in te rfa c e s .
J . W. W illiams and V. A. V igfusson  (J. Physical 
Chem., 1931, 3 5 , 345—353).—The uncertainties 
involved in the  m easurem ent of interfacial potential 
differences are discussed. M any experim ental diffi
culties m ust be overcome before such d a ta  can be used 
to calculate the  electric m om ents of molecules. The 
results of an  unsuccessful a ttem p t to  reproduce the 
data of o ther workers by the  air ionisation m ethod 
of Guyot and of F rum kin  are recorded and discussed. 
W ith th is  m ethod, the  potential varies w ith  the  
distance of the  radioactive electrode from the  liquid 
surface. A tem perature  effect appears to  exist.

L. S. T h eo bald .
E x p la n a tio n  of th e  e le c tro -c a p illa ry  B e c q u e re l 

effect. H . F r e u n d l ic h  and K . S ollner  (Z. 
physikal. Chem., 1931 ,1 5 2 , 313— 314).— A correction 
of an error in  an  earlier paper (A., 1929, 145). The 
only condition for the Separation of m etal is a positive 
value of the decomposition potential, and  an  impressed 
E.M.F. is not required. F . L. U sh er .

D ependence of y ie ld  on  te m p e ra tu re .  E . N.
Gabon (Ukraine Chem. J ., 1930,5, [Soil], 165— 168).— 
flie following expressions are derived from the kinetic 
equations of velocity of reaction : log log A /(A —x) =  
« i~ b ljT  for unimolecular, and log x j(A —x )= a 2— 

for bimolecular reactions, in which x represents 
the yield of products per m inute, A  is the  initial 
concentration of substrates, T  the  absolute tem per
ature, and a and b are constants.

R. Truszkow ski.
R ela tio n  b e tw e e n  e n e rg y  of a c tiv a tio n  a n d  th e  

c o n s ta n t S of A r r h e n iu s ’ e q u a tio n . E . N. Gabon 
(Ukraine Chem. J ., 1930, 5, [Sci.]. 169— 180).—The 
expressions 1 og S =1 og A’,- ~ E  ¡R 77, , log A 'j= log
f+4>fRTi, and K i=ipe~i!,tT‘+£Il:T‘- l:!nT are derived, 
in which S  is A rrhenius’ constant, 7,- is the  tem per
ature a t  which the  velocity coefficients K , of a given 
group of reactions possess the  same value, E  is the  
energy of activation, and  and  <j> arc characteristic

constants for all reactions. The above expressions 
apply to  unim olecular reactions.

R . Truszkow ski.
U n ifo rm  p ro p a g a t io n  of f la m e . N . R . S e n  and

H . K . S e n  (N ature, 1931, 12 7 , 125—126).—M athe
m atical analysis shows initial uniform  flame propa
gation to  be possible provided th a t pressure plays no 
p a r t during the short in terval concerned. The con
dition for uniform propagation is 0=aQ lpC, where 0 
is the  ignition tem perature, p is the  density  of the 
inflammable m ixture, C is the  specific heat, and  aQ 
is the  fraction of the  to ta l heat of com bustion which 
is utilised for conduction. The average flame tem 
peratu re  is twice th a t  of ignition of the  m ixture, a 
relation which receives support from th e  experim ental 
d a ta  of D ixon and  M cDavid. L. S. T h e o b a ld .

P ro p a g a t io n  of f la m e  in  e le c tr ic  fie ld s . I. 
D is to r t io n  of th e  f la m e  su rfa c e . E . M. Gu e n a u lt  
and R . V. W h eeler  (J.C.S., 1931, 195— 199).—The 
influence of an  electric field on th e  m ovem ent of th e  
flame in  m ixtures of carbon monoxide and  oxygen 
ignited a t the  centre of a  glass vessel has been studied 
photographically. W hen th e  flame surface is between 
th e  plates of a  charged condenser not only is there no 
evidence of m ovem ent of the  flame caused by travel 
of the flame electrons tow ards the  positive p late, bu t, 
on the  contrary, there is a  m ovem ent bodily tow ards 
the negative p late. The effect is probably mechanical 
and  due to  th e  positive ions carrying th e  flame w ith 
them  ra th e r th an  to  an  effect on the chemical reactions 
in  the flame. H . F . Gillbe .

R a d ia tio n  f ro m  th e  c y a n o g e n -o x y g e n  f lam e . 
K . Taw ada  (J. Soc. Chem. Ind . Jap an , 1930, 3 3 , 
504— 506b ).—The to ta l rad iation  from the  explosion 
of cyanogen-oxygen m ixtures was m easured (cf. 
G arner and  Tawada, A., 1930, 263). The reduction 
in  rad iation  caused by  the  addition of w ater or hydro
gen is distinctly  show n; the  effect is about the  same 
in  am ount for either, and  increases w ith  increase of 
in itia l pressure. A ddition of hydrogen or w ater 
appears also to  a lter th e  reaction velocity, since 
explosion of w et m ixtures is audible a t  pressures above 
30 cm., w hilst the  explosion of d ry  m ixture is inaudible. 
W hen more th a n  46%  of cyanogen is present w ater 
seems to  prevent liberation of carbon and  conse
quently  to  reduce “ black body ” ra d ia tio n ; in  the  
presence of excess of oxygen the  reduced rad iation  is 
considered to  be due p a rtly  to  lowering of the  flame 
tem perature  and  p a rtly  to  the analogous procedure 
occurring in th e  carbon monoxide flame. Only 
qualita tive inform ation was obtained by m easuring 
the  persistence of ionisation phenomena.

E . L ewkowitsch.
K in e tic s  of th e  a c e ty le n e -o x y g e n  re a c tio n . R. 

Spence and  G. B. Kjstlykowsky (J. Amer. Chem. 
Soc., 1930, 52, 4837—4847; cf. A., 1930, 1528).— 
The interm ediate compounds glyoxal, formaldehyde, 
and formic acid have been isolated by means of a 
circulating m ethod. A t 320°, the ra te  of reaction is 
accelerated or slightly re tarded  by  oxygen according 
as acetylene or oxygen is in excess. W hen the  con
centration  of oxygen is less th an  optim al, the  ra te  of 
reaction is proportional to  a  power of the  acetylene 
concentration less th an  two. N itrogen has a  very
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slight retard ing  effect. From  determ inations of the 
tem perature coefficient the  energy of activation  is 
com puted to  be 34,700 g.-cal. a t  320°. The m echan
ism of the  reaction is discussed.

J .  G. A. Gr if f it h s .
E ffe c t of in te n s iv e  d ry in g  o n  th e  v e lo c ity  of 

g a s e o u s  re a c tio n s . C. C. Co f f in  and  0 .  Ma a ss  
(Canad. J .  Res., 1930, 3, 540—542).—Intensively 
dried gaseous amm onia and  carbon dioxide do no t 
react, b u t on liquefaction im m ediate com bination 
takes place. This observation supports the  view 
previously p u t forward, viz., th a t  the  liquid s ta te  is 
in  itself a catalytic factor, and  i t  is suggested th a t  the 
effect of intensive drying is due to  rem oval of all 
traces of the liquid phase ra th e r th an  to  the  rem oval 
of w ater. H . F. Gil l b e .

V eloc ity  of r e a c tio n  of so d iu m  w ith  h a lo g e n  
h y d r id e s . H . v o n  H ar tel  (Z. physikal. Chem., 
1930, B , 11 , 31G— 320; cf. Schay, this vol., 282).—- 
The velocities of the  reaction of highly-diluted sodium 
vapour w ith hydrogen chloride, brom ide, and iodide 
have been measured by determ ining, by  means of a 
sodium resonance lam p, the  d istribution of sodium 
vapour in  the reaction zone. W ith  hydrogen iodide 
every collision is effective, w ith the  bromide 1 in  6 , 
and  w ith th e  chloride 1 in  S6 . The respective heats 
of activation  calculated from the  A rrlienius-Trautz 
relationship are 200, 1900, and  4500 g.-cal. For the 
reaction w ith hydrogen chloride the hea t of activation  
was also calculated, from the  m easured increase in  
velocity' caused by raising the tem perature of the 
reaction tube, to  be 6200 g.-cal. Thus the  heats of 
activation  are nearly' completely' determ ined by  the 
respective negative heats of reaction.

F . L . U s h e r .
A tte m p t  to  m e a s u re  v e lo c ity  of d is so c ia tio n  of 

n i t ro g e n  te tro x id e  b y  th e  m e th o d  of s o u n d  w av es .
G. B. Iy ist ia k o w sk y  and  W . T. R ic h a r d s  (J. Amer. 
Chem. Soc., 1930, 52, 4661—4671).—The velocity of 
sound a t  25° in  nitrogen tetroxide a t  pressures 
between 760 and  140 mm. is, w ithin the  experim ental 
error of 0-5%, independent of frequencies between 
10 and  80 kilocy'cles per sec. I t  is shown th a t  these 
results indicate a m inimum value (2-5 x lO 4) of the 
velocity coefficient of the dissociation of nitrogen 
tetroxide n o t greatly' less th an  the m axim um  velocity 
coefficient deduced from  the  kinetic theory, assum ing 
th a t  the  activation  of a nitrogen tetroxide molecule 
involves a  large num ber of degrees of freedom.

J .  G. A. Gr if f it h s .
K in e tic s  of th e  p o ly m e r is a t io n  of v in y l a c e ta te . 

II . W . St a r k w e a t h e r  and  G. B. T a y lo r  (J. Amer. 
Chom. Soc., 1930, 52, 4708—4714; cf. W hitby  and 
others, A., 1928, 1186).—The velocity of polym eris
ation  of vinyd acetate lias been determ ined dilato- 
m etrically a t  82°, 101°, and  111°. The polym erisation 
of vacuum -distilled vinyl acetate follows a  uni- 
molecular law and  is probably a  chain reaction. The 
tem perature coefficient is 2-7 per 10° and the  heat of 
activation  is 25,000 g.-cal. The velocity coefficient 
falls rapidly during the  reaction in  toluene, bu t 
benzoyl peroxide catalyses the reaction and  is 
destroyed in  the  process. Sulphur is a negative 
catalyst. J .  G . A. Gr if f it h s .

P e rm a n g a n a te  d e c o m p o s itio n  in  a lk a lin e  
m e d ia . [M a n g a n e se  d io x id e  g e l.]  R . H . F e r 
g u so n , W. L er c h , and  J .  E . D a y  (J. Amor. Chem. 
Soc., 1931, 53, 126— 137).—The in teraction  a t  50°, 
75°, and  95° of sodium and  potassium  perm anganates 
w ith  the corresponding hydroxides a t  various con
centrations, up to  6N , has been investigated, solutions 
of the  pure substances being employed. No decrease 
of available oxygen (determ ined b y  titra tio n  in  acid 
solution) seems to  occur when the  concentration of 
alkali is below certain  lim iting values, b u t greater 
concentrations lead to  a  dim inution of the m inim um  
tow ards which the available oxygen slowly approaches. 
Rise of tem perature accelerates th e  reaction, and, in 
general, th e  final m inim um  of available oxygen in  a 
solution of given alkalinity' diminishes w ith  rise of 
tem perature. The products of the  reaction  are 
oxygen and  the  m anganates of the m etals. No p re
cip itated  or colloidal m anganese dioxide could be 
detected, and  th e  in itial presence of th is substance 
brings about a  com paratively rap id  decomposition 
of the perm anganate to  manganese dioxide. The 
reaction is probably bimolecular, and w hilst a t  50° 
and 75° i t  is accounted for by  the equation 4 M n O /+  
4 0 H '— x4M n04" + 2 H 20 + C )2, more available oxygen 
th an  is thu s indicated is lost a t  95°; the results are 
explained if the  existence of a  continuous series of 
soluble double salts or oxides of manganese and  the 
alkali m etal is assumed. Manganese dioxide gel is 
obtained by diluting 400 c.c. of th e  dark  green 
alkali-perm anganate reaction m ix ture w ith 100 c.c. 
of w ater and evaporating the  product.

J .  G. A. Gr if f it h s .
K in e tic s  of r e a c t io n  b e tw e e n  p e r s u lp h a te  a n d  

th io s u lp h a te  io n s  in  d i lu te  a q u e o u s  so lu tio n . 
C. V. K in g  and O. F . St e in b a c h  (J. Amer. Chem. 
Soc., 1930, 52, 4779— 4795; cf. Schwicker, A., 1928, 
1107).—The velocity of the  reaction S20 8//+ 2S203//=  
2S04" + S 40 6"  in aqueous solution is very sensitive 
to  im purities. The reaction is unim olecular w ith 
respect to  persulphate and alm ost independent of 
concentration of thiosulphate. The sa lt effect is 
large and positive, and indicates th a t  th e  velocity is 
determ ined by reaction between two negative ions. 
F rom  determ inations of th e  cataly tic  effect of iodide 
ions the  bimolecular constan t of th e  persu lphate- 
iodide reaction is calculated (cf. J e t te  and King, A., 
1929,771; Kiss, ibid., 772). Copper has a  very large 
cataly tic  effect and  the  results are taken  to  indicate 
th a t  oxidation of the  negative cuprous ion-thio- 
sulphate complex (produced from cupric ion by reduc
tion  w ith thiosulphate) to  cupric ion by  persulphate 
is bimolecular. As com pared w ith copper, iron has a 
sm aller and  silver a  very  small catalytic effect. 
Sucrose catalyses the  persu lphate-th iosu lphate and 
th e  persulphate-iodide reactions (cf. Kiss and  H atz, 
A., 1929, 271). J .  G. A. G r if f it h s .

V elocity  of d e c o m p o s itio n  of c a rb o n a to te tr -  
a m m in o c o b a ltic  io n  a n d  i t s  d ep en d en ce  on 
h y d ro g e n - io n  c o n c e n tra tio n . K . J .  P e d e r s e n  
(J. Amer. Chem. Soc., 1931, 53, IS—30).—The 
kinetics of the  reaction [Co(NH3)4C 0 3]‘+ 2 H '-h  
H 20 — x[Co(NH 3)4(H ,0 )2T " + C 0 2 have been investig
a ted  a t 25° in  0-OlAf-sofutions a t  various hydrogen-
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ion concentrations by  m eans of the  pressure of carbon 
dioxide developed. In  glycollate buffers the  decom 
position proceeds alm ost to  completion, w hilst in 
some of tho acotate buffers employed the. reaction is 
balanced and appears to  involve several consecutive 
reactions. There is a  positive neutral salt effect, bu t 
no general acid catalysis. Provided th a t  the  pressure 
of carbon dioxide is low and th e  hydrogen-ion con
centration is n o t too small, the  velocity m ay be 
expressed as th e  sum of two term s, one being pro- 
portional to  and th e  o ther independent of the hydro
gen-ion concentration. J .  G. A. G r i f f i t h s .

M o le c u la r  a t t r a c t iv e  fo rc e s  a n d  th e  v e lo c ity  of 
c h e m ic a l re a c tio n s . C. C. C o f f i n  and 0 .  M a a s s  
(Canad. J .  Res., 1930, 3, 526—539).—In  the  liquid 
sta te  Av-butylene reacts readily w ith hydrogen 
chloride, the  a-isomeride m uch more slowly, and  the 
P-isomeride very slowly. The initial velocity is w ith 
the a- and  p-com pounds'greater th a n  w ith propylene, 
bu t as th e  hydrogen chloride concentration diminishes 
the velocity falls more ra p id ly ; the  reaction does not 
proceed to  completion, on account of polym erisation of 
the hydrocarbon. In  presence of an  excess (2 mols.) 
of hydrogen chloride th e  reaction tim e is reduced to  
0-07—0-1 of its  norm al value, and  the  acceleration 
is a  linear function of the  acid concentration. W ith 
Ar-butylene the  reaction is practically  instantaneous 
a t 0° and  requires only 1 m in. for completion a t  —78°. 
In  the  case of A^-butylene an  excess of the hydro
carbon also accelerates the  reaction to  a  small extent. 
The products of the  reaction, which is homogeneous, 
are from  A°-butylene sec.-butyl chloride w ith about 
25%. of a  m ixture of octyl chloride and  octylene, 
from AP-butylene abou t 65% of sec.-butyl cldoride, 
and from  the  y-isomeride alm ost pu re  tert.-butyl 
chloride, m .p. —26-5°. The f.-p. curve of hydrogen 
chloride-A3-butylene m ixtures indicates the  form 
ation of an  equimolecular compound. In  the  gaseous 
state only the  y-isomeride reacts w ith hydrogen 
chloride, the  reaction being bim oleeular and hetero
geneous. The results, which are discussed from  the 
point of view of the influence of molecular a ttrac tion  
on reaction velocity, support tho view previously 
put forward, and  suggest th a t  in  the liquid sta te  
there exists a catalytic factor due possibly to  the  
state of molecular stra in  caused by  the proxim ity  of 
other molecules or to  the  existence of orientation 
resulting from the m utual a ttractions of polar mole
cules. H . F . GlLLTiE.

E ffect of s u lp h u r  t r io x id e  on  d e c o m p o s itio n  of 
oxalic a c id  b y  s u lp h u r ic  ac id . E . O. W n o  (J. 
Amer. Chem. Soc., 1930, 52, 4737— 4741; cf. L ichty,
A., 1907, ii, 445).—T he ra te  of decomposition of 
oxalic acid in  sulphuric acid containing 0—30%  of 
free sulphur trioxide has been investigated a t  15° and  
25°. The ra te  of decomposition increases a t  first rapidly 
and then  more slowly w ith increasing concentration 
of sulphur trioxide un til a  m axim um  is a tta ined  in  
acid containing approxim ately 14% of sulphur trioxide. 
The results, including the  existence of a  m axim um  
velocity, w hen considered in  conjunction w ith the 
equilibrium H 2S 0 4^==H 20 -(-S 0 3, indicate th a t  w ater 
is a  powerful an ticata lyst, w hilst sulphur trioxide is 
relatively very weak. J .  G . A. G r i f f i t h s .

D e c o m p o s itio n  of c i tr ic  a c id  b y  s u lp h u r ic  ac id .
E . O. W iig  (J. Amer. Chem. Soc., 1930, 52, 4729— 
4737).—The velocity of decomposition of citric acid 
a t  15°, 25°, and 35° by  sulphuric acid containing 
0—5%  of w ater and  0—1-5% of sulphur trioxidc has 
been m easured by  the  ra te  of evolution of carbon 
monoxide. The reaction is quan tita tive , homo
geneous, follows the  unimolecular law, and  is retarded 
very strongly by sulphur trioxide and  by  the  products 
(acetonedicarboxylic acid and water). As the  con
centration of w ater is decreased, the  ra te  of reaction 
rises to  a  m axim um , varying w ith the  tem perature, 
and on fu rther rem oval of w ater the  ra te  decreases. 
The existence of a  m axim um  is explained on the view 
th a t  sulphur trioxidc is a  stronger inhibitor th an  
w ater, tak en  in  conjunction w ith th e  existence of the 
equilibrium  H 2S 0 4—H jO + S O j. The tem perature
coefficient per 10° ranges between 3-5 and  4-4 and 
increases as the  w ater conten t of the  sulphuric acid 
is increased. The reaction is considered to  proceed 
by  w ay of an  unstable citric acid-sulphuric acid 
complex which is stabilised by  w ater.

J .  G. A. G r i f f i t h s .
M e c h a n is m  of th e  d e c o m p o s itio n  of c h lo ro -  

h y d r in  b y  a lk a li. L . S m it h  [with N. T, H o lm  
and  B. S v e n o n t u s ]  (Z. physikal. Chem., 1931, 152, 
153—156).—The reaction between chlorohydrins 
and  alkali is bim oleeular; previous reports to  the 
contrary  are ascribed to  the use of m ixtures of 
isomerides having different decomposition velocities, 
and  to  the  influence of atm ospheric carbon dioxide, 
th e  vo latility  of th e  ehlorohydrin, and  th e  presence of 
non-hydrolysable im purities. The velocity coeffi
cients of the  hydrolysis of ethylene ehlorohydrin 
(25°) and  propylene ehlorohydrin (18°) are 0-62—-0-68 
and  6-49—6-52, respectively. H . F . G i l l b e .

K in e tic s  of th e  fo rm a tio n  of m a lo n a m id e  f ro m  
e th y l  m a lo n a te  a n d  a m m o n ia  in  h o m o g e n e o u s  
so lu tio n . R e a c tio n  of th e  t h i r d  o rd e r . K . C.
B a i l e y  (Proc. R oy. Irish  A cad.,1 9 3 0 ,39B , 567— 573). 
—In  homogeneous solution in  ethyl aloohol-w ater 
m ixtures a t  tem peratures between 0° and  33-8° the 
reaction between ethyl m alonate and  am m onia is 
homogeneous and  term olecular, and  when the  solvent 
m edium  contains 44-5% of alcohol has a  velocity 
coefficient of 0-0311 a t  0°; the  tem perature coefficient 
of the  velocity is 1-68—1-70. B y increasing the 
alcohol content of the  solvent to  73%  the  velocity 
coefficient falls to  less th an  one six th  of its previous 
value, b u t the  reaction is still term olecular ; th is 
effect is probably  due to  the  form ation of a molecular 
compound. A lthough ethyl alcohol is one of the 
products of the reaction the velocity rises during the 
la te r stages of the  reaction ; the  reason is obscure.

H . F. G i l l b e .
C h e m ic a l k in e tic s  in  m ix e d  so lv e n ts . V III. 

V eloc ity  of fo rm a tio n  of te t r a - s u b s t i tu te d  a m 
m o n iu m  s a l t s  in  m ix tu r e s  of ace to n e  a n d  c h lo ro 
fo rm . G. E . M u c h in  and R . B. G i n s b e r g  (Ukraine 
Chem. J . ,  1930,5, [Sci.], 147— 158).—The values of the 
velocity coefficient of reactions between allyl bromide 
and pyridine or dim ethylaniline are  higher in m ix
tures of acetone and  chloroform th an  those calculated 
for each solvent separately. The deviation of K  m ay



3 1 6 B R IT IS H  C H E M IC A L  A B S T R A C T S .— A .

am ount to  50% , and  is greater a t  higher th an  a t 
lower tem peratures. R . T r u sz k o w sk i.

C h e m ic a l k in e tic s  in  m ix e d  so lv e n ts . IX .
G. E . M u c h in  and R . I . B a r an o v a  (Ukraine Chem. 
J . ,  1930, 5 , [Sci.], 159—163).—The velocity of re 
action a t  35° and 45° of pyridine and  allyl bromide 
dissolved in various esters varies inversely with the 
mol. w t. of the solvent for esters of the same homolo
gous series. K  is greatest in m ethyl salicylate, in 
which both the  benzene nucleus and the  hydroxyl 
group appear to  activate the reaction.

R . T r u sz k o w sk i.
V elocity  m e a s u re m e n ts  o n  th e  o p e n in g  of th e  

fu ra n  r in g  in  h y d ro x y m e th y lfu rfu ra ld e h y d e . I I .
H. P. T e u n is s e n  (Rec. trav . chim., 1931, 50, 1—■ 
20).—The velocity of hydrolysis of hydroxym ethyl- 
furfuraldehyde in to  formic and  lcevulic acids has been 
determ ined by m ethods sim ilar to  those previously 
employed (A., 1930, 1256) in  various m ixtures of 
w ater and ethyl or m ethyl alcohol in  the presence of 
0-5AT-hydrochloric acid a t  100° (sealed tubes) and a t 
th e  b. p. of the m ixtures. The value of the pseudo- 
unim olecular coefficient k X 103 in  10, 15, 25, 35, 50, 
and  75%  alcohol a t 100° is 1-39, 1-31, 0-90, 0-55, 0-22, 
and  ± 0 ,  respectively, and in  10, 20, 30, and 40%  
m ethyl alcohol i t  is 1-11, 0-63, 0-20, and  ¿ 0 ,  respect
ively. The am ount of hum in produced decreases as 
the concentration of alcohol is increased. In  aqueous 
ethyl alcohol the  tem perature coefficient of the 
reaction between 90° and 100° is 2-0. A lthough 
hydrolysis no longer occurs in  40%  m ethyl alcohol, 
evidence of alcoholysis is found in the  increasing 
am ounts of iodoform obtained by the action of 
iodine and  potassium  hydroxide as the  heating is 
continued. An unidentified p-nitrophenylhydrazone, 
m. p. 125— 130°, was obtained from the  reaction 
product. Hydrolysis of a 1% solution of furfuryl 
alcohol into lcevulic acid in the  presence of 0-1, 0-05, 
and  0-02A7-hydrochlorie acid and 0-4 and  0-02Ar-oxalic 
acid was similarly investigated, b u t in  all cases large 
am ounts of resinous products are obtained and  hence 
the  unimolecular coefficient decreases rapidly  as the  
reaction proceeds, w hilst the yield of loovulic acid 
never exceeds 40—50% . Furfuryl alcohol is hydro
lysed by w ater alone a t  100°. J .  W . B a k e r .

D e n a tu ra t io n  of p ro te in s . V II. D e n a tu ra t io n  
in  th e  p re se n c e  of a lcoho l. N . B ooth  (Biochem. 
J . ,  1930, 24 ,1699—1705).—The unimolecular velocity 
coefficients of the  denaturation  of haemoglobin 
increase w ith increasing alcohol content under o ther
wise similar conditions. The m inim um  point of the  
p u-velocity  curve is shifted considerably from the 
neutrality  po in t of w ater to the acid side by addition 
of alcohol, and becomes more ab rup t on the side of 
lower th a n  on th a t  of greater ¡h i values. The critical 
increm ent of activation increases appreciably w ith 
the am ount of alcohol present. The m agnitude of 
the critical increm ent is inversely proportional both 
to  the  dielectric constant of the medium and to  the  
percentage of w ater present. S. S. Zil v a .

E le c tro m o tiv e  a c tiv a tio n  of oxygen . [O x id 
a t io n  of f e r ro u s  s u lp h a te .]  A. B. Lamb and  L. W . 
E l d e r , jun . (J. Amer. Chem. Soc., 1931, 53, 137—  
163).—The kinetics of the  oxidation of ferrous

sulphate (chiefly 0-15i¥) solutions a t  30° by  air have 
been investigated in relation to  the  catalytic effects 
of various substances. The progress of oxidation in 
the  solution is determ ined from the  potential of a 
bright platinum  electrode which is calibrated em piric
ally. The velocity of oxidation is independent of the  
ra te  of stirring (1250 r.p.m .) if the oxygen is absorbed 
a t  a ra te  less th an  0-01 equivalent per litre  per hr. 
The reaction is approxim ately unimolecular w ith 
respect to  oxygen and bimolccular w ith respect to  
ferrous su lp h a te ; the velocity is alm ost independent 
of concentration of sulphuric acid between 3J¥ and  
O TJf, b u t increases rapidly  w ith further progressive 
decrease of acidity. Of the metallic ions investigated, 
chromic has a slight retarding action and  cupric a 
catalytic effect which increases greatly  w ith progres
sive increase of acidity. 0'0231f-Sodium pyrophos
phate  increases the ra te  of oxidation by  about 1000 
times, b u t the  actual velocity is m arkedly dependent 
on the ra te  of stirring (cf. Sm ith and Spoehr, A., 1926, 
249). The oxidation potential of this solution is low. 
E qually  large catalytic effects are produced by 
sufficient ground steam -activated coconut charcoal 
and  by  p latinum -b lack ; silica gel is inactive in  com
parison. The effect of charcoal is approxim ately 
proportional to  the weight added and is m axim al in 
solutions 0-5— li l /  w ith respect to  sulphuric acid ; 
in  these liquids copper sulphate has little  effect. 
Potassium  ferrocyanide in  neu tral solution is oxidised 
by air about half as rapidly  as corresponding solutions 
of ferrous sulphate in  0-01—3-Oilf-sulphuric acid ; 
copper salts have negligible catalytic action.

In confirmation of the view that the catalysis is 
due to the formation of specific peroxides, minute 
quantities of such a substance have been extracted 
from aerated charcoal by means of sulphuric acid— 
the greatest activity being manifest in di-acid; 
further, the catalysis by copper sulphate or charcoal 
is depressed by traces of amyl alcohol etc.

From  direct m easurem ents of the depolarising 
action of the  acid solutions of ferrous sulphate con
taining charcoal, i t  is found th a t  electrodes utilising 
these solutions possess great advantages as com pared 
w ith the oxygen electrodes previously investigated a t  
the ordinary tem perature (cf. H ofm ann, A., 1919, ii, 
8 ; von Náray-Szabó, A., 1927, 208).

J .  G. A. Gr if f it h s .
K in e tic s  of h e te ro g e n e o u s  fo rm a tio n  of 

fo rm a te . G. B ir s t e ix  and  N. L o b a n o v  (Z. anorg. 
Chem., 1931, 195, 173— 194; cf. A., 1927, 319).— In  
the  reaction between form aldehyde and  sodium 
hydroxide in  aqueous solution in presence of cupric 
oxide the  p rim ary  reaction is H-CHO -f-N aO H = 
H -C 02N a + 2 H , half the hydrogen being used up in 
reducing the copper oxide to  copper and th e  rem ainder 
being liberated as gas. The reaction exhibits a  period 
of induction due to  the  autocatalv tic  effect of the 
copper formed. -When the reactan ts are present in 
equivalent am ounts the  ra te  of the reaction m ay be 
represented by  the  equation dx' /d t= k a m x '( l—x')il3, 
where x’ is the  quotient of the  am ount which has 
reacted in  tim e t by a, the  initial concentration, and 
th e  tem perature coefficient is com parable w ith th a t  
of a norm al chemical reaction. If, however, either 
reactan t is present in  excess, the  velocity equation is
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dx' jd t—kax'{\—x'), the  velocity coefficient, k, dim in
ishing w ith increase in  the  concentration of the 
reactan t present in  excess. The form er equation can 
be deduced by  combining the  usual equation for the 
velocity of a  homogeneous bimolecular equation with 
the adsorption isotherm , and  i t  is believed th a t  the 
seat of reaction is the  surface of the  solid phase. 
W hen form aldehyde and  sodium hydroxide react in 
presence of copper prepared by  reducing cupric oxide 
with form aldehyde and  alkali, the reaction is 2H -C H 0+  
N a 0 H = H ,C 0 2N a + M e 0 H , bu t is kinetically bimole
cular, probably because adsorption processes still p lay  
an im portan t p art. R . Cu t h il l .

P h o to g ra p h y  of w a v e s  a n d  v o r tic e s  p ro d u c e d  
b y  th e  d is c h a rg e  of a n  ex p lo s iv e . D. B. Ga w - 
th ro p , W . C. F . Sh e p h e r d , and G. St . J .  P erro tt  
(J. F ranklin  In st., 1931, 21 1 , 67— 86).—Photographic 
records have been m ade, by the Schlieren m ethod, of 
the shock waves and  other disturbances sent ou t by 
the detonation of small charges of explosive fired in 
the open and a t  one end of cellophane tubes. The 
“ wave-speed ” cam era of P aym an and  Shepherd 
(Safety in  Mines Res. Bd., P aper 29, 1926) was used. 
The spherical shock wave has a  high initial speed, 
which, however, falls rapidly, so th a t  the  wave is 
soon overtaken by solid particles scattered by the 
explosion. The plane shock wave sent along a  tube, 
when the explosive is confined a t  one end, m aintains 
its high initial speed for some tim e. On emerging 
from the  tube the  plane wave changes to  a  spherical 
wave and  gives rise to  a vortex ring, which travels 
more slowly. J .  L ew k o w it sc h .

T h e o ry  of c o m b u s tio n  of c o llo id a l p o w d e rs  in  a  
c losed  v esse l. H . M u r a o u r  (Compt. rend., 1931, 
192, 227—229).—The theory  supposes th a t  the  
powder burns because its  tem perature is raised to  
th a t of its  decomposition by  the  shock of the gaseous 
molecules already given off, and  th a t  the  tem perature 
of the layer im m ediately in  contact w ith the  powder, 
and in which com bustion is incomplete, is lower th an  
tha t of explosion. The tem perature rises w ith the 
more complete com bustion a t  increased distance from 
the surface of the  powder. A t high pressures layers 
of gas parallel to  such surface do no t interm ix, owing 
to their high density, b u t do so a t  lower pressures, 
thus increasing in  this case the tem perature of the 
layer a t  th e  surface of the powder. Hence the  
increased velocity of com bustion a t  low densities of 
loading. O ther deductions are draw n, and shown to 
be in accord w ith the  au th o r’s experim ental results 
(cf. A., 1930, 1530; B., 1930, 442).

C. A. S tl bb r r a d .
Evaluating resu lts of corrosion tests  of ferrous 

metals. K . P it s c h n e r .—See B., 1931, 160.
Initial corrosion rate of steels. H . 0 . F o r r e st ,

B. E . R o e t h e l i a n d R . H . B r o w n .—See B., 1931,116.

Adsorption and prom oter action in catalysis.
A. C. R o ber tso n  (J. Amer. Chem. Soc., 1931, 53, 
382—383; cf. Elissafoff, A., 1915, ii, 681).—Investig
ations of the  decomposition in quartz  vessels of 
hydrogen peroxide in  the presence of copper sulphate 
and glass wool indicate th a t a tenfold increase of 
glass wool increases the ra te  very little, and a filtered

ex trac t of the  glass wool is as catalv tically  active as 
th e  solid m aterial. I t  is considered th a t  the  reaction 
is probably homogeneous in  the absence of glass wool 
and  th a t  the  mechanism is different under “ prom o
tion  ” conditions. The reaction cannot be regarded 
as an  exam ple of the  effect of adsorption on catalytic 
reaction ra tes (cf. Rudel and H aring, B., 1931, 110).

J .  G. A. Gr if f it h s .
C a ta ly tic  d e c o m p o s itio n  of h y d ro g e n  p e ro x id e  

b y  a c e ta te s . M. O. Ch a r m a n d a r ia n  and  E . A. 
A l e x e e v a  (J. Russ. Phys. Chem. Soc., 1930, 62 , 
1677—1683).—Nickel sulphate and acetate  do not 
catalyse th e  decomposition of hydrogen peroxide, 
chromic sulphate and acetate and m anganese and 
copper sulphates have a  feeble effect, cobaltous 
sulphate and  m anganous and lead acetates a slightly 
g reater effect, and cupric and  cobaltous acetates exert 
a  powerful catalytic influence which appears in  the  
case of copper salts to  depend on the  presence of 
ionic copper. R . T r u sz k o w sk i.

In h ib it io n  in  d e c o m p o s itio n  of o rg a n ic  a c id s  
b y  s u lp h u r ic  ac id . E . O. W n o  (J. Amer. Chem. 
Soc., 1930, 52, 4742— 4751).—Available d a ta  of the 
reactions of sulphuric acid w ith oxalic (Bredig and 
Liehty, A., 1906, ii, 602; Wiig, this vol., 315), formic 
(Schierz, A., 1923, ii, 230), malic (W hitford, A., 1925, 
ii, 559; D ittm ar, A., 1930, 1131), o-benzoylbenzoic 
(Gleason and  D ougherty, A., 1929, 318), triphenyl- 
acetic (D ittm ar, A., 1929, 656), and citric acid (Wiig, 
loc. cit.) are considered. In  all cases th e  inhibiting 
effect of w ater is an  exponential function of the  con
centration  of the  inhibitor. In  the  three cases fully 
examined, m axim al velocities are  obtained when the 
sulphuric acid contains specific concentrations of 
w ater or sulphur trioxide, the  la tte r also being an  
inhibitor. In  general, the  addition of an  inhibitor 
increases the  tem perature coefficient, which is increased 
by  increasing concentrations of the  inhibitor. The 
m echanisms of the decompositions are discussed in 
relation to  Taylor’s theory  (A., 1923, ii, 399).

J .  G. A. Gr if f it h s .
E ffec t of c o p p e r  a n d  le a d  io n s  on  th e  r a t e  of 

d e c o m p o s itio n  of h y d ro g e n  p e ro x id e  a t  v a r io u s  
a c id itie s . H . W . R u d e l  an d  M. M. H a r in g .— S ee
B., 1931, 110.

C a ta ly tic  o x id a tio n  of c a rb o n  m o n o x id e .
J .  C. W . F ra zer  (J. Physical Chem., 1931, 35 , 405— 
411).—A risunii of previous results on the  catalytic 
oxidation of carbon monoxide by m eans of oxides 
specially prepared to  be free from  im purities which 
poison the  surface. The high cataly tic  ac tiv ity  of 
these purified oxides is a ttrib u ted  to  the ir indefinite 
composition and  to  the ease w ith which oxygen can 
be taken  up or released according to  conditions.

L. S. T h e o b a l d .
P h o to -e le c tr ic  p ro p e r t ie s  of a m m o n ia  c a ta ly s ts . 

A. K . B r e w e r  (J. Amer. Chem. Soc., 1931, 53 , 74— 
83; cf. K unsm an, A., 1927, 603).—The photo-electric 
properties of reduced m agnetite, alone and prom oted 
by alum inium  and potassium  oxides, have been 
investigated in a  vacuum , and in the presence of 
nitrogen, hydrogen, and traces of oxygen, a t  tem per
atures up  to  700°. The unprom oted iron ca talyst has 
the  same photo-electric threshold as electrolytic iron ;
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neither has a  tem perature coefficient. The presence 
of gases had only small effects. The ca talyst p ro 
m oted w ith 1-3% of alum inium  oxide has similar 
properties, thus indicating th a t  the  surface contains 
a  very low concentration of alum inium  oxide and  no 
metallic aluminium. The photo-electric em issivity 
of th e  catalyst containing 0-2%  of potassium  oxide, 
alone or in  addition to  alum ina, increases to  a  m ax i
m um  a t  about 300°, followed by  a m inimum a t  about 
450°, and  thereafter increases rapidly w ith rise of 
tem perature. W hen the, tem perature is lowered, the  
m inim um  a t 450° almost disappears. N itrogen and  
hydrogen increase the  em issivity; oxygen has a  pro
nounced depressing action. W hen the tem perature 
is raised, the  photo-clbctfic thresholds extend tow ards 
the red, and the  results point to  the dissociation of 
potassium  oxide a t  elevated tem peratures and the  
sparse d istribution  of metallic potassium  over the  
surface, the  ratio  of free to  to ta l potassium  being 
greatly  diminished by  the  presence of alum ina. I t  is 
suggested th a t  w hilst the  photo-electric properties of 
the  doubly-prom oted ca talyst are duo to  th e  potass
ium oxide which rem ains uncom bined w ith the  
alum ina, the catalytic properties are due to  K 2A120 4, 
which more th an  offsets the  anti-cataly tic  effects of 
potassium  oxide alone. J .  G. A. Gr if f it h s .

D isso c ia tio n  of g y p s u m  in  p re se n c e  of c a ta ly s ts . 
J .  E . A dadtjrov 1). JE. D f.r ib a s , and  P . Y. K r a in i  
(J. Appl. Chem., Russia, 1030, 3, 509—531).—B y 
proper choice of catalyst the  yield of sulphur trioxide 
a t  000° can be raised from  0-1S to  25-85%, w hilst 
th a t  of sulphur dioxide is reduced to  0-54% (with 
manganese dioxide as catalyst). Num erous catalysts 
were employed. The results aro in  accord w ith  the  
resonance theory  of catalysis. W hen the wave-length 
of an  elem ent is identical w ith  th a t  of the  catalysed 
substance the  elem ent is a  ca talyst. The cataly tic  
ac tiv ity  diminishes w ith increase in  the  wave-length. 
There is a  m inimum tem perature for ac tiv ity  a t  each 
wave-length. Ch em ic a l . A bstr a c t s.

R e a c tio n  b e tw e e n  m e ta l l ic  m a g n e s iu m  a n d  
a q u e o u s  c h lo r id e  so lu tio n s . I . I it a k a  (Proc. 
Im p. Acad. Tokyo, 1930, 6 , 363—366).—Magnesium 
is a ttacked  rapidly by  O-OlJZ-sodium chloride solu
tions a t  p n < 4 ;  a t  higher p a values the  reaction is 
very slow. F . J .  W il k in s .

C a ta ly s is  of re a c t io n s  b e tw e e n  so lid s . I I .  
R e a c tio n  m e c h a n is m  of th e  c a ta ly t ic  fo rm a tio n  
of s ta n n a te .  S. T a m a ru  and N. A n d ó  (Z. anorg. 
Chem., 1931,195, 309—320; cf. A., 1930, 171).—The 
equilibrium  constants of th e  following reactions have 
been determ ined a t  900°: C aSn02+ C a0 -j-H 20 =
Ca2S n 0 4-|-H 2, Pn,/Pn,o> l -98; C aSn02-)-H2= C a 0 - |-  
S n + H 20 , pn/Pn,o> 1*98; Ca2S n 0 4+ C 0==C aSn02-f- 
C a 0 -fC 0 2, pco/pco,. 5, approxim ately. I t  is con
sidered th a t  the action of hydrogen in  catalysing the 
form ation of stannate  from  stannic oxide and  lime is 
to  be a ttrib u ted  to  the consecutive reactions S n 0 2+  
H 2= S n 0 + H 20 , S n 0 -f-C a0 = C aS n 0 2, and  C aSn02-j- 
H 20 + C a 0 = C a 2S n04- f  H 2, the fu rther reaction 
C aSn02-}-H2= C a 0 + S n - f  H 20  finally setting in when 
the  form ation of stannate  is complete. A convenient 
m ethod of opening up  cassiterite consists in  convert-

ing i t  In to  stannate  by heating w ith excess of lime in  
a  reducing atm osphere. R . Cuthlll.

A d so rp tio n  c a ta ly s is . M. B o r n  and  J . F r a n c k  
(Nachr. Ges. Wiss. G ottingen, 1930, 77— 89; Chem. 
Zentr., 1930, ii, 1654).—A discussion of the  p a rt 
played in  adsorption catalysis by the  fact th a t  a 
p ro tracted  association between the  reaction partners 
is established, w ith particu lar reference to  the  reaction 
2II2-)-N2= N „ H (. A. A. E l d r id g e .

C a ta ly tic  re s e a rc h e s  w i th  a  h ig h -p re s s u re  
c irc u la t in g  a p p a ra tu s .  E . B e r l  an d  R . B e ji- 
m a n n  (Z. angewi Chem., 1931, 44, 34—39).—An 
apparatus for carrying ou t cataly tic  reactions w ith 
gas m ixtures a t  high tem peratures and  pressures is 
described; th e  gas can be continuously circulated 
through the ho t c a ta ly s t'a n d  the  liquid products of 
the  reaction continuously condensed and  rem oved 
under a  constan t high pressure. T reatm ent of w ater- 
gas in the  apparatus, using a zinc oxide ca ta ly st free 
from alkali, results in  th e  production of m ethyl 
alcohol of high quality , whereas when a  cata lyst con
taining alkali is used, a  complex m ixture of higher 
alcohols, acids, aldehydes, and  other compounds is 
obtained. These results are obtained only when the 
gas m ixture is circulated rapidly  through the c a ta ly s t; 
slow circulation induces the  reaction to  proceed more 
nearly tow ards completion, and  m ethane and carbon 
dioxide are the  chief products. The presence of 
sulphur in  th e  gas m ixture reduces the  ac tiv ity  of the  
catalyst and  prom otes th e  more rap id  form ation of 
the  end products of the  reaction. A. R . P o w ell .

E le c tro d e p o s itio n  of c h ro m iu m . J .  W . C u t h - 
b e r t s o n .— See B., 1931, 162.

H e a t- t r e a tm e n t  of c h ro m iu m  d e p o s its  to  
in c re a s e  t h e i r  r e s is ta n c e  to  c o rro s io n . R . J . 
W ir s h in g .— See B., 1931, 162.

E le c tro d e p o s itio n  of c h r o m iu m - ir o n  a lloy .
G. F h se v a  and  K . S a s a k i .— See B., 1931, 118.

E le c tro d e p o s itio n  of le a d - th a l l iu m  a llo y s.
G. G. F i n k  and C. K .C o n a r d , jun .— See B., 1931,162.

E le c tro d e p o s itio n  of iro n -n ic k e l  a llo y s  f ro m  
cy an id e  so lu tio n s . L. E . S t o u t  and J . Car o l .—  
See B., 1931, 161.

[E le c tro Jd e p o s itio n  of n ic k e l-c o b a lt  a llo y s. 
C. G. F i n k  and K . H . L a h .— See B., 1931, 161.

[E le c tro ]d ep o s itio n  of n ic k e l a t  a  lo w  p a-
W. M. P h il l ip s .— See B„ 1931, 161.

P re p a r a t io n  of m e ta l  p o w d e rs  b y  e le c tro ly s is  
of fu se d  s a l ts .  I I .  T h o r iu m . F . H. D riggs and 
W . C. L il l ie n d a h l .—See B., 1931, 118.

S p e c tro sc o p ic  s tu d y  of d e c o m p o s itio n  a n d  
sy n th e s is  of o rg a n ic  c o m p o u n d s  b y  e le c tr ic a l 
d is c h a rg e s . I. E le c tro d e le s s  d is c h a rg e . W . D. 
H a r k in s  and  D. M. Ga n s  (J. Amer. Chem. Soc., 1930, 
52, 5165—5175; cf. A., 1930, 1171; A ustin, ibid., 
1268).—The spectra of the decom position products 
in  the electrodeless discharge of benzene, acetylene, 
naphthalene, »-heptane, aniline, nitrobenzene, phenol, 
and  chlorobenzene are reproduced. The colours of 
the  initial ring discharge an d  of the  glow discharge 
are listed. In  all cases, insoluble brown solid p ro 
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ducts are obtained, but only hi m inute yield  from  
71-hexane. In  addition to  the gaseous products C2,
CH, C+, and  H , given by benzene, acetylene, ancl 
naphthalene, aniline yields CN, Ñ H , N 2, and  N 2+, 
nitrobenzene yields GN, N 2, N 2+, CO" and  OH, 
phenol yields CO and OH, and chlorobenzene yields
CI. J .  G. A. Gr iffith s.

R e la tio n sh ip  of p h o to c h e m ic a l re a c t io n  v e lo c ity  
to  th e  in te n s i ty  of i l lu m in a tio n . E . Gavióla 
(Anal. Asoc. Quim. Argentina, 1930 ,1 8 , 133—136).— 
An expression has been derived for the relationship 
between the num ber Ar0 of excited molecules present 
in an  h rad iated .gas and  the in tensity  I  of the  illum in
ation. By consideration of the  average life of an  
excited molecule i t  is shown th a t  A 0 =  [(a2+ i c k l ) - — 
a]/2 , where c is the  probability  of rem oval of the 
excited molecule by  collision, a the  probability  of its 
removal by  other causes, such as collision w ith the 
containing walls, absorption or emission of radiation, 
etc., and k is a  constant. The equation is of general 
application to  photochemical systems.

H . F . Gil lb e .
P h o to c h e m ic a l k in e tic s  of m ix tu r e s  of h y d ro 

gen  a n d  c h lo r in e . O x y g e n -fre e  g a se s . M. 
B o d e n st e in  and W. U n g e r  (Z. physikal. Chem., 1930, 
B, 11, 253—278; cf. Crerner, A., 1927, 947).—In the 
mechanism previously suggested for the photochem ical 
combination of hydrogen and chlorine, the  reaction 
chain was assumed to  be broken only in  the  gas 
phase b y  union of chlorine and  of hydrogen atom s 
with oxygen. Chapm an and Grigg (A., 1929, 154) 
and Trifonov (ibid., 776) showed th a t  a retarding 
process occurred also a t  the  walls of the  reaction 
vessel. The problem has now been fu rth er a ttacked  
by studying the  reaction in  gases from which oxygen 
had been very thoroughly removed, w ith the  object 
of eliminating the  re tardation  in  th e  gas phase. Ill 
these circum stances only the  chlorine atom s are 
destroyed, and  th e  process has been shown to  take 
place, no t by re-com bination a t  the  walls, b u t by 
their reaction in  th e  gas phase w ith a compound of 
silicon produced by  th e  a ttack  of the  glass or silica 
walls by ac tivated  chlorine. In  oxygen-free gas the 
reaction conforms to  the  simple law d[HCl]/d£= 
^abs.[H2], Zab3. denoting th e  in tensity  of the  absorbed 
light. A pparent discrepancies in  earlier work are 
explained by taking in to  account the conditions under 
which each of the two mechanisms predom inates.

F . L. U sh er .
Influence of radiation on the coloration of 

glasses. P. Gilard  and A. L ec r e n ie r .— See B., 
1931, 15S.

Latent photographic im age. F . G. T oy and
G. B. H arrison (N ature, 1631, 12 7 , 129).—A reply 
to Trivelli (A., 1930,1534). The au tho rs’ experim ents 
show th a t  illum ination produces little, if any, increase 
in the electrolytic conductivity  of silver bromide. 
Trivelli’s theory also requires the  tem perature 
coefficient of photographic sensitivity  to  bo com par
able to  some ex ten t w ith th a t  of electrolytic conduct
ance ; th is is no t so. L. S. T heobald .

Relation betw een photographic reversal and 
the sensitivity of the silver halide grain. F . E . E.

Ge r m a n n  and D. K . S h e n  (J. Physical Chem., 1931, 
3 5 , 93—99; cf. A ., 1929, 893).—D evelopm ent in  the  
case of silver iodide grains in  a one-grain layer emulsion 
is shown to  be a  slow process ; certain  grains in  a 
developer containing no soluble halide were still incom 
pletely developed after 15 ruin. M aximum develop- 
ability  is reached w ith an  exposure of 64 sec. and  only 
17% of the  iodide grains arc developable. The 
deyelopability-exposure curves for large- and  small- 
grained fractions separated by centrifuging coincide 
■with th a t  of tho uncentrifuged emulsion, indicating 
th a t  the undevelopability of 83% of the  grains is 
no t due to  depletion of a  m aterial in  the  solution 
which prom otes sensitivity. No appreciable differ
ence in  sensitivity appears between large and  small 
grains of the  same emulsion. T reatm ent of the grains 
before exposure w ith quinol or pyrogallol results in  
increased developability w ith tim e of trea tm en t up 
to  100%, and  after thorough washing w ith w ater the  
p late docs no t re tu rn  to  its initial sta te  of low develop
ability. Silver iodide plates are also sensitised by 
solutions of acetonesemicarbazone, sodium nitrite , 
sodium sulphite, and  sodium hydrogen sulphite. The 
sensitisers only increase the  developability of the  
grains and have no effect on their speed. The term s 
sensitisers and desensitisers should be restricted  to  
substances which increase or decrease developability 
of the  grains; substances which increase or decrease 
the  speeds should bo term ed accelerators or retarders, 
respectively. The rôle of sensitisers appears to  be 
one of preventing or delaying reversal in an  emulsion 
possessing a wide range of speeds of the various 
grains. The insensitivity of pure silver iodide em ul
sions is due probably  to  the existence of this wide 
range of speeds combined w ith  quick reversal. R e
versal is discussed and a case of rap id  photo-retro
gression of a  silver iodide p late  pointed out.

L. S. T h e o b a l d .
N ew  p h o to g ra p h ic  effect. F . E . P o in d e x t e r  

(J. Opt. Soc. Amer., 1931, 21 , 59—69).—^Various 
mechanisms of the  form ation of la ten t images about 
sensitivity  centres as nuclei in  the  silver halide grain 
are discussed. A n apparatus for the  m easurem ent of 
the  relative reduction in  photographic density  on 
parts of an  emulsion subjected to  m echanical pressure 
is described. The form ation of a  la ten t image was 
largely prevented by the application of pressure. 
Consideration is given to  the  difficulty of accounting 
for the pressure effect on the  basis of existing assum p
tions as to  m a tte r and radiation, since the compression 
of the  film and silver bromide crystals is unlikely to  
hinder the  passage of electrons or photo-conduction 
currents. N. M. B lig h .

E ffe c t of l ig h t  a n d  s a l t s  on  g e la tin . A.
Ga l in s k y  (Biochem. J . ,  1930, 24, 1706—1715).— 
W hen gelatin is m ade insoluble by trea tm en t w ith 
potassium  dichrom ate and exposure to  light a  change 
in  the  protein  allied to  dénaturation, winch does no t 
involve a  change in  the  H ausm ann num bers or in  
the  digestibility of the  protein, takes place first. The 
chrom ium  is then  fixed in  the  form of the sesquioxide 
w ithout forming a  definite compound w ith the gelatin. 
The reaction does no t proceed to  completion and  is 
probably reversible, equilibrium being a tta ined  w hen
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90%  of the  gelatin has become insoluble. The reac
tion is catalysed by  the insoluble gelatin.

S. S. Zil v a .
I r r a d ia te d  e rg o s te ro l.  A. W in d a u s  (Nachr. 

Ges. Wiss. Gottingen, 1930, 36— 57; Chem. Zentr., 
1930, ii, 1391).—Irrad iation  of ergosterol leads to  the  
form ation of a t  least five or six products which are 
n o t precipitable by digitonin. The nature  of these 
products is discussed. A, As E l d r id g e .

C o n v ers io n  a n d  a c tio n  of e rg o s te ro l.  W. 
H irsc ii (Med. W elt, 1930, 4, 655—658; Chem. 
Zentr., 1930, ii, S3).— I t  appears probable th a t  by the 
use of m onochromatic rad iation  the proportion of the 
antirachitic substance could be increased and th a t  of 
the three by-products diminished.

A. A. E l d r id g e .
C h e m ic a l e ffec ts  of ca th o d e  ra y s . I. D e

c o m p o s itio n  of a m m o n ia . G . R . Ge d y e  and 
T . E. A l l ib o x e  (Proc. R oy. Soc., 1931, A, 130, 
346— 366).—An apparatus is described in  which 
m easurem ents were m ade of the  decomposition of 
gaseous am m onia a t  pressures between 71-4 and 0-02 
cm. by high-velocity cathode rays of m axim um  
voltage 240 kilovolts. Over the pressure range the 
ra te  of form ation of perm anent gas (nitrogen and  
hydrogen) is approxim ately proportional to  the 
pressure and independent of the nature  of the surface. 
H ydrazine is also formed, the  relative yield for the  
same relative am ount of decomposition being greater 
a t  low pressures. If  hydrazine is an interm ediate 
product i t  m ust be decomposed m uch faster th an  
ammonia, and  tw o possible hypotheses, both  of which 
agree w ith the experim ental results, are advanced to  
explain th is. Most of the  chemical reaction is 
considered to  be due to  simple ionisation. Two 
possibilities are discussed: (a) the com bination of a 
positive ion and  an  electron, and  (b) the com bination 
of a  positive and  a  negative ion. The la tte r is 
preferred and  a  possible mechanism, which perm its a 
m axim um  efficiency of tw o molecules of am m onia
decomposed per ion pair, is N H 34-N H 3= 2 N H + 2 H 2, 
2 { N H + N H 3= N 2H 4}, 2N2H 4= 2NH 3 + N 2+ H 2. I t
is calculated th a t  1*2 molecules are decomposed for 
each ion pair formed. The results are com pared 
w ith those obtained by the  decomposition of amm onia 
by a-rays and  other radiations. No confirm ation is 
obtained of McLennan and  Greenwood’s conclusion 
th a t  a t  4 mm. pressure equilibrium  is entirely on the 
side of form ation and  th a t  th e  initial ra te  of decom 
position is independent of pressure. The advantages 
of the  cathode-ray m ethod are indicated.

L. L. B ir c u m sh a w .
T h e r m a l  h y d ro g e n -o x y g e n  c o m b in a tio n . 

F o rm a tio n  of h y d ro g e n  p e ro x id e , a n d  in flu en ce  
of su rfa c e  n a tu re .  R . N. P e a se  (J. Amer, Chem. 
Soc., 1930, 52, 5106—5110).—The reaction between 
hydrogen and oxygen a t  to ta l pressures between 5 and 
760 mm, lias been investigated in pyrex  vessels by a 
flow m ethod a t  tem peratures between 510° and  650°. 
A t 760 m m ., quantities of hydrogen peroxide which 
can be determ ined are formed together w ith w ater 
which is produced autocatalyticallv . The results 
indicate th a t  the  peroxide is a  prim ary product of the 
reaction which is favoured by a  high hydrogen : oxv-

gen ra tio  and by high tem perature. The initial 
presence of traces of w ater vapour is no t essential for 
the  reaction. A t low to ta l pressures there is im 
mediate, bu t no t complete, reaction up to  a  limiting 
pressure and  then a  rap id  decreaso in velocity w ith 
progressively higher pressures (cf. Thompson and 
Hinshehvood, A., 1929, 403). H ydrogen peroxide 
could no t be detected in  the  products of th e  rapid 
reaction. The previous trea tm en t of the  pyrex 
glass surface has a very  m arked effect on the velocity 
of th e  reaction. A very pronounced retard ing  effect 
is produced by covering the  surface w ith  potassium  
chloride, potassium  hydroxide, and other substances.

J . G. A. G r i f f i t h s .
S e p a ra t io n  a s  c a rb o n a te s  of th e  c o n s ti tu e n ts  

of sy lv ine . E . U r b a in  (Compt. rend., 1931, 192,
232—233).—Sylvine is dissolved to  satu ration  in  water, 
sodium hydrogen carbonate and  excess of magnesium 
carbonate are added, and  the  m ixture is ag ita ted  in 
an  atm osphere of carbon dioxide. The potassium  is 
alm ost completely precipitated as K HM g(C03)2, 
whence it  is ex tracted  as carbonate w ith  regeneration 
of magnesium carbonate. The g reat excess of sodium 
chloride has no appreciable effect on the  solid p h a se ; 
MgC03 + N a H C 0 3 + K C l= M g K H (C 0 3)2 +N aC l. The 
solution is trea ted  by  the am m onia-soda process to  
regenerate sodium hydrogen carbonate, the residual 
solution of ammonium chloride being advantageously 
cooled to  —10°, and the residual liquid used to  
dissolve fresh sylvine, as in  this way a  considerable 
quan tity  of sodium hydrogen carbonate usually lost 
is recovered. C. A. S il b e r r a d .

E v e r i t t 's  s a l t .  I I I .  R e a c tio n  of fo rm a ld e h y d e  
w ith  p o ta s s iu m  fe r ro c y a n id e  so lu tio n . T. K ir i- 
g ak ubo  (J. Soc. Chem. Ind. Jap an , 1930, 33, 513— 
515b).—The m icro-crystalline (rhombohedral) green
ish-white precipitate obtained by  the  reaction between 
potassium  ferrocyanide and form aldehyde is identical 
in  crystallographic and chemical properties and 
composition with the crystalline com ponent of 
E v e ritt’s sa lt prepared by the m ethod of Hofmaim, 
Heine, and  H ochtlen (A., 1905, i, 3S), b u t is obtained 
in a purer form. The m inutely granular im purity  
accom panying the crystals in E v e ritt’s sa lt m ay be 
isomeric, and is analogous to  the  pale yellow precip it
ate from the fcrrocyanide-form aldehyde reaction 
(cf. A., 1930,454, and J .  Soc. Chem. Ind . Jap an , 1929, 
32, 1123). E . L ew k o w it sc ii.

P r e p a r a t io n  of b a s ic  c u p r ic  a c e ta te  f ro m  th e  
n e u t r a l  s a l t .  Z. A. I o fa , S. M. K o b r in , and L. L. 
K l y a c iik o .— See B., 1931, 156.

R e a c tio n  of c a lc iu m  c a rb o n a te  w ith  m a g n e s 
iu m  s a l ts  in  so lu tio n  u n d e r  p re s s u re .  E . S a u e r  
and  J . H u t e r  (Z. anorg. Chem., 1931,195,241—246). 
— W hen a d ilute solution of magnesium chloride or 
sulphate is heated  under pressures of up to  15 atm . in 
an  autoclave there  is no detectable am ount of hydr
oxide formed, bu t in  presence of calcium hydrogen 
carbonate or the  solid carbonate the magnesium salt 
is largely converted into hydroxide. R . Cu t h il l .

C a lc iu m , s t ro n t iu m , a n d  b a r iu m  s ta n n ite s .
S. T am a ru  and H . S a k u r a i  (Z. anorg. Chem., 1931, 
195, 24—34).—B y condensing the  vapour of stannous
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oxide on the carbonate of calcium, barium , or s tro n t
ium heated in a  vacuum  a t  abou t 900°, the  stannites, 
C aSn02, BaSnOo, and  S rS n02, respectively, are 
formed. W hen calcium stannite  is subjected to  the 
action of steam  a t  800° in  presence of stannous oxide 
the product is the  m etastannate, C aSn03, whereas in 
absence of stannous oxide the orthostannate, Ca2S n 0 4, 
results. R . Cu t h il l .

C a lc iu m , b a r iu m , a n d  s t r o n t iu m  th io x y s ta n -  
n ite s . S. T a m a r u  and Y. T a n a k a  (Z. anorg. Chem., 
1931, 19 5 , 35— 10).—The thioxystannites of calcium, 
barium, and strontium , SnS,2CaO, SnS,2BaO, and 
SnS,2SrO, m ay be prepared by heating  the corre
sponding carbonates or oxides w ith excess of stannous 
sulphide; they have d25 3-683, 4-464, and  3-880, 
respectively. T hey react w ith w ater according to  the 
equation SnS,2MO + 2 H 20 = S n S  +2M (O H )2.

R . Cu t h il l .
C o n ta m in a tio n  of m e r c u r y  b y  g o ld . W.

S w tento slaw sk i and S. Zag ro dzk i (Rocz. Chem., 
1931, 11, 19—28).—An apparatus for the  repeated 
submission to  a high-tension curren t of a sample of 
mercury is described. The gold content of m ercury 
so trea ted  is the  same a t  the  end as a t  the beginning 
of the experim ent when iron p arts  are used in  the 
apparatus, b u t increases when platinum  p arts  are 
employed. B y dissolving m ercury in nitric acid and 
examining the  residue microscopically 0-001 mg. of 
gold can be detected. Gold-free m ercury cannot be 
prepared by  redistillation, or by electrolysis or 
reduction of mercuric n i t r a te ; the  purest samples 
prepared contained abou t 10*® g. of gold per 100 g.

R . T r u sz k o w sk i.
P r e p a r a t io n  of lu m in e s c e n t su b s ta n c e s . N. F. 

Zh ir o v  (J. Appl. Chem., Russia, 1930,3, 675—680).— 
Phosphorescence of boric acid w ith fluorescein (1 in 
101) as ac tivator can be used to  detect 0-02 mg. of 
boric acid. T riphenylm ethane gives a weak yellow 
luminescence. Complete luminophores possess no 
advantage. The boric acid was purified by crysta ll
isation from concentrated nitric acid containing 
hydrogen peroxide. Ch ejiic a l  A b st r a c t s .

Neodym ium  selenates. J . Me y e r  and (F r l .) C. 
K ittelm a n n  (Z. anorg. Chem., 1931, 1 9 5 , 121— 126). 
—From a  mixed solution of neodym ium  sulphate 
octahydrate and  potassium  sulphate potassium  neo
dymium sulphate, K N d(S 04)2,H 20 , separates, and  the 
corresponding rubidium  salt, R bN d(S04)2 or 
RbNd(S04)2,2H20 , m ay be obtained in a similar way, 
the anhydrous salt crystallising from a ho t solution 
and the diliydrate in the  cold. B y the action of 
selenie acid on neodymium oxide or n itra te , neodym
ium selenale, N d2(Se04)3,8H20 , m ay be p rep a red ; 
the pentahydrate, N d2(Śe04)3,5R 20 , is form ed by 
evaporating a solution of the octahydrate  on a  w ater - 
bath. Neodvmium selenate forms double selenates 
with the alkali selenates : K N d(Sc0 ,)2,4H ,0 ,
RbN d(Se04)2,4H20 , and N aN d(Se04)2,2H 20 . All 
the above salts are red  in colour. A pproxim ate 
solubility determ inations a t  0° and 20° have been 
made. R . Cu t h il l .

M echanism  of the com bustion of carbon at low  
pressures. A. E u c k e n  (Z. angew. Chem., 1930, 
43, 986— 993).—The mechanism of the production of

2 mols. of carbon monoxide and  1 mol. of carbon 
dioxide in the prim ary reaction betw een graphitic 
carbon and oxygen a t  low pressures, and  of the  in 
fluence of the two oxides'on the course of the reaction, 
is discussed in  the  light of Sihvonen’s results (A., 1930, 
1379). The conclusions reached do no t accord fully 
w ith those of Sihvonen, b u t this m ay be due in p a r t 
to the  experim ental difficulties of the  work.

H . F . G il l b e .
O x id a tio n  of c a rb o n  m o n o x id e  b y  d is so c ia te d  

w a te r  v a p o u r . G. I. L a v in  and W. F . J a c k so n  (J. 
Amer. Chem. Soc., 1931, 53 , 383—384; cf. Taylor 
and  Lavin, A., 1930, 870).—The 5%  oxidation of 
carbon monoxide by oxygen in  the  discharge tube 
(H artcck and Kopsch, A., 1930, 1388) is a ttrib u ted  
to  the presence of small quantities of w a te r ; this is a 
source of hydroxyl which reacts thus : O H + C O =  
C 02+ H  (cf. Bonhoeffer and  H aber, A., 1929, 11). 
U nder the conditions w ater vapour oxidises carbon 
monoxide, and  the oxidation in oxygen is progressively 
increased by  increasing concentrations of w ater 
vapour. J .  G. A. Gr if f it h s .

V a ria tio n  of h y d ro g e n - io n  c o n c e n tra tio n  w ith  
c a rb o n  d io x id e  p r e s s u r e  ab o v e  1 a tm . I . C o lo ri
m e tr ic  m e a s u re m e n t .  M. B. M oore and J .  H . 
B u c h a n a n  (Iowa S ta te  Coll. J .  Sci., 1930, 4 , 431— 
439).—The p a was determ ined ( ± 0-1 ) by  the  use of 
bromophenol-blue. The value a t  25° is m inim al a t  
abou t 6 atm ., no t decreasing appreciably w ith 
fu rther increase of pressure to  33-3 atm . A t 0° th e p u 
is 0-1—0-2 lower th an  a t  25° up to  23-4 atm . The 
lim iting value is no t affected by the addition of 
citric acid until th is alone would account for the  low 
value. Hence the  power of carbon dioxide to  inh ib it 
the grow th of organisms in  carbonated beverages is 
due to  a  cause other th a n  high hydrogen-ion concen
tration . Ch em ical A b str a c t s .

F o rm a tio n  of c a rb o n  te t r a c h lo r id e  f ro m  i ts  
e le m e n ts . A. S to c k , H . L u x , and  W . W u str o w  
Z. anorg. Chem., 1931, 1 95 , 149— 157).—A t 400— 
600° activa ted  carbon combines very slowly w ith 
chlorine to  form  carbon tetrachloride.

R . Cu t h il l .
T h e r m a l  d e c o m p o s itio n  of c a rb o n y l c h lo rid e .

II . A. S to c k , W . W u st r o w , H . L u x , and H . 
R am ser  (Z. anorg. Chem., 1931, 1 9 5 , 140— 148; cf. 
A., 1925, ii, 987).—A t 400° neither the  reaction 
2C0C12= C 0 2+CC14 nor the reverse change occurs to  
any  m easurable ex ten t, even in  presence of activated 
carbon, silica, or alum inium  chloride.

R . Cu t h il l .
B e h a v io u r  of th e  v a r io u s  m o d if ic a tio n s  a n d  

v a r ie t ie s  of s il ic a  w h e n  m ix e d  w ith  c a rb o n  a n d  
h e a te d  in  a  c u r r e n t  of c h lo r in e . E . Gr u n e r  and 
J . E lo d  (Z. anorg. Chem., 1931, 195 , 269—287).— 
The conditions under which the  various forms of 
silica yield silicon tetrachloride when mixed w ith 
carbon and  heated  in chlorine have been studied. 
Am orphous silica prepared by precipitating sodium 
silicate or hydrolysing silicon tetrafluoride and 
dehydrated  by heating a t  dull redness sta rts  to  react 
appreciably a t  740°, tridyinite a t  1060— 1070°, 
cristobalite a t  1060— 1070°, and quartz a t  1220°. 
W ith naturally-occurring forms of silica gel, such as
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flint, opal, and  chalcedony, the reaction tem perature 
varies from  800° to  1100°, according to  the  ago of the 
m inera l; th e  reactiv ity  of the more recent m inerals is 
com parable w ith  th a t  of the artificial am orphous 
silica. Q uartz glass is a ttacked  a t  1130— 1140°. 
T he relative reactivities seem to  depend chiefly on 
the d ensity ; the higher is the  density  the  smaller is 
the  reactiv ity . By a process of differential chlorin
ation  the am ounts of the various modifications in  a 
m ixturo m ay be approxim ately determ ined. The 
tem pera tu re  is first so ad justed  th a t  only the  am or
phous silica reacts, then  when reaction is complete 
the  tem perature is raised until the  cristobalite and  
tridym ite  react, and finally the quartz is caused to  
react. The tetrachloride given off a t  each stage is 
absorbed in alkali, from which the silica is precip itated  
by  addition of acid and  weighed. This m ethod of 
separation is not, however, applicable to  m ixtures 
containing aged silicic acid gels. I t  seems m ost 
probable th a t  in  the  reaction of silica w ith  chlorine 
and  carbon the first step is the reaction SiO,,+2Cl2=  
SiCl4-)-02, followed by 2 C + 0 2=2C O  (cf. Spitzin, A., 
1930, 874). '  ’ R .  C u t h i l l .

P n e u m a to ly tic  s y n th e s is  of s il ic a te s . I. C. J .
v a n  N ieu w ex b itr g  and H . B . B l u m e n d a l  (Rec. 
trav . chim., 1931, 50, 129— 13S).—Silica volatilises 
in  superheated steam  (365— 410°, 200—350 atm .). 
W hen silica and  certain  metallic oxides in separate 
crucibles are sim ultaneously treated  w ith super
heated steam  reaction takes placo through the volatilis
ation, and in  th is  w ay the syntheses of ¡3-wollastonite, 
stron tium  m etasilicate, alam osite, willemite, tephroite, 
antigonite, and  diopside have been effected. The 
mineralogical significance of these results is discussed. 
Similar results were obtained when ferrosilicon was 
used in  place of silica, bu t w hether these were due to  
oxidation to  silica by  the  steam  or occurred through 
the  interm ediary  of silicon hydride has no t been 
established. ' E . S. H e d g e s .

G e rm a n iu m . V III. A c tio n  of a m m o n ia  on 
g e r m a n iu m  te tr a c h lo r id e  : g e rm a n iu m  im id e . 
J .  S. T h o m a s  and  W . P u g h  (J.C.S., 1931, 00—71).—
I t  is suggested th a t  the  substance Ge014,6NH3 is 
merely a  m ix ture of ammonium chloride and  germ an
ium  imide. The solution obtained on w ashing the 
substance w ith liquid am m onia in  an  apparatus 
designed to  prevent the  ingress of w ater yields on 
evaporation crystals of am monium chloride p rac tic 
ally free from germ anium , w hilst the  insoluble 
residue consists of germ anium  imide of 97-2% purity . 
The im ide forms a  light, w hite powder which is im 
m ediately decomposed by w a te r; i t  reacts rapidly  
w ith 2 mols. of hydrogen chloride and  the resulting 
sa lt reacts fu rther with form ation of the tetrachloride. 
N o evidence has been obtained of the  form ation of 
germ anium  am ide a t  tem peratures above —20° 
during the action of am m onia on the  tetrachloride. 
On heating th e  m ix ture  of imide and am m onium  
chloride a t  various tem peratures between 130° and 
300° a constan t am ount of ammonia is evolved, bu t 
no definite equilibrium  pressure is a tta ined . The 
reactions which occur are p ro b a b ly : 2Ge(NH )2
S&is Ge2N3H  +  N H 3 and  Ge,N3H  +  2N H 4C1 ^
Gc2N 3H,2HCl-f-2NH3, together w ith either Ge(XH)2-f

4N H 4C1 ̂  GcC14+ 0N H .. or Ge,N3H-f-8NH 4C l : ^  
2GeCl4+ l l N H 3. H . F . G i l l b f . .

N itro g e n  c o m p o u n d s  of g e rm a n iu m . I . P r e 
p a r a t io n  a n d  p ro p e r t ie s  of g e rm a n ic  n i tr id e .
W . C. J o h n so n  (J. Amer. Chem. Soc., 1930,5 2 , 5160— 
5165).— Germanium nitride, Ge3N4, is prepared by 
th e  action of am m onia on the  m etal a t  650—700° or 
on the  oxide a t  700—750°. The n itride  is stable 
tow ards air, w ater a t  100°, and  boiling sodium 
hydroxide, and  is only slowly a ttacked  by  strong 
acids, b u t a t  600—700° hydrogen effects reduction to  
am m onia and the  m etal, w hilst oxidation occurs in 
oxygen a t  800— 900°. A t 600— 1000° germ anium  
nitride is decomposed into its  elem ents and  a  brown 
volatile substance, possibly gernwnous nitride, Ge3N 2. 
The brown colour of germ anium  nitride (cf. Schwarz 
and Schenk, A., 1930, 437) is no t entirely  due to  
finely-divided m etal, since chlorine does n o t react 
below 575° ; between 600° and 700° the  reaction is 
probably Ge3N 4+ 6 C l2=3G eC l4+ 2 N 2.

J . G. A. G r i f f i t h s .
H e te ro p o ly -a c id s  of g e rm a n iu m . I. G e rm -  

a n o m o ly b d ic  ac id . G. G. G r o s s c u p  (J. Amer. 
Chem. Soc., 1930, 52 , 5154—5160).— Qermanomolybdic 
acid  is prepared by th e  gradual addition of 70 g. of 
molybdic oxide to  a  boiling solution of 5 g. of germanic 
oxide and 7 g. of sodium hydroxide in  200 c.c. of 
water. Yellow efflorescent crystals of the  acid, 
H 8[Ge(Mo20 7)c],24—26H20 , m. p. 65° (approx.), 
are obtained by ex traction  by Drechsel’s m ethod 
(A., 1887, 703). The acid is analysed by  distillation 
w ith 9V -hydrobrom ic acid. The following reaction 
occurs w ith  alkali : G e02,12Mo03,aq .+24N aO H  Mi
cro n ,aq . - f  12Na2M o04+ a q - , and titra tio n  m ay be 
effected w ith  chlorophenol-red as the  indicator 
(cf. Scroggie, A., 1929, 779). The acid yields 
sparingly soluble compounds w ith  salts of m etals, 
guanidine, and the  alkaloids, and 0-00183 g. of th e  
free acid (=0-082 mg. of germanic oxide) im parts a  
yellow colour to  5 c.c. of w ater, thus indicating a 
possible m ethod for th e  colorimetric determ ination of 
germanium. J .  G. A. G r i f f i t h s .

G e rm a n o c h lo r id e s  of a lk a lo id s , c æ s iu m  [an d  
ru b id iu m ] , A. T c h a k i r i a n  (Compt. rend., 1931, 
192 , 233—234).— Germanochlorides of quinine,
C20H 24O2N 2,HCl,GeCl2, and  of pilocarpine, 
CjjHjgOoNo.HChGeCL,, are p recip ita ted  on m ixing 
10% solutions of the  two chlorides. Both com pounds 
are very hygroscopic, and  are hydrolysed by  water. 
The quinine compound is insoluble in  alcohol or 
chloroform, bu t soluble in a warm  m ixture of the  two. 
On m ixing hydrochloric acid solutions of germ anous 
and  cæsium or rubidium  chlorides, the  double salt 
CsGeCI, or RbGeCl3 is precipitated. The cæsium 
sa lt m elts w ithou t decomposition and is unaffected by 
gaseous hydrogen chloride a t  100° ; i t  is concluded 
therefore th a t its  constitu tion is Cs[GeCla].

C. A. SlLBERR A D .
Z irc o n iu m  a n d  h a fn iu m  s u lp h a te s . G. v o x  

H e v e s y  and E . G’r e m e r  (Z. anorg. Chem., 1931 ,195 . 
339— 344).—The behaviour of zirconium and  hafnium  
sulphates on heating shows th a t  w hether prepared 
from the  tetrahalides or from the oxides there is 
always present an  excess of sulphate radical ; i t  is
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for th is reason th a t  a t. w t. determ inations based on 
analysis of the sulphates are always low. The 
excess of sulphuric acid is removed only by heating a t  
tem peratures a t  which decomposition commences. 
The tem perature-dissociation  pressure curves give no 
indication of the  form ation of a definite basic sulphate. 
Zirconium sulphate has the  higher decomposition 
pressure. The heat of decomposition of the  hafnium  
salt is about 95— 100 kg.-cal. and of the  zirconium 
salt abou t 60—70 kg.-cal. B oth  compounds yield 
on therm al decom position the  m onoclinic-tetragonal 
form of th e  oxide. D ebye-Scherrer diagram s of the  
two sulphates after heating a t  500° indicate th a t  the 
lattice dimensions do no t differ by more th an  1 %.

H . F . Gil l b e .
S ta n n ic  e th o x id e  a n d  th e  s ta n n ic  ac id s . P . A . 

T iiie s s e n  and O. K o e r n e r  (Z. anorg. Chem., 1931, 
195, 83— 104).— Electrolyte-free stannic ethoxide 
with the  composition Sn(O Et)4,2E tO H  is obtained by  
interaction of stannic chloride and  sodium ethoxide in 
absolute alcohol solution. B y slow hydrolysis of 
alcoholic solutions of th is compound there are formed 
gels of hydrated  stannic oxide in  which the pores are 
large enough n o t to  hold w ater by capillary condens
ation and the sm allest particles are of such size th a t 
their vapour pressure does no t depend on the ir 
dimensions. The isotherm al dehydration curves of 
such preparations show “ steps ” corresponding w ith 
the hydrates 2S n0 2,5H 20 , S n 0 2,2H20 , 4S n0 2,7H20 , 
2Sn02,3H20 , S n 0 2,H20 ,  and  2S n0 2,H 20 , of which 
only the last two are stable in d ry  air. By controlled 
dehydration the  various hydrates have been obtained 
in the pure s ta te , and subjected to  X -ray  exam ination, 
the results indicating th a t in  detecting crystalline 
compounds in solids w ith very fine grains X -ray  
m ethods are sometimes less useful th an  isotherm al 
dehydration.

From  a  solution of stannic chloride in absolute 
alcohol a compound SnCl.,,2EtOH crystallises.

R . Cu t h il l .
C eric  se le n a te . J .  Me y e r  and F. S c h u l z  (Z. 

anorg. Chem., 1931, 195, 127— 128).—By the  action 
of a  50%  solution of selenic acid on ceric hydroxide 
yellow ceric selenate, Ce(Se04)2, is obtained.

R . Cu t h il l .
M e c h a n ism  of p re c ip i ta t io n  p ro c e s se s . I I . 

R eaction  b e tw e e n  s u lp h u r ic  a c id  a n d  le a d  
b rom ide . Z. K a r ao g lan o v  and  B. S a'g o r tsc h e v . 
HI. R e a c tio n  b e tw e e n  s u lp h u r ic  a c id  a n d  le a d  
b ro m id e . Z. K ar a o g l a n o v  [with B. S ag o rtsch ev] 
(Z. anorg. Chem., 1931, 195, 105— 112, 113— 120; 
cf. this vol., 182).—II . W hen lead bromide reacts 
with sulphuric acid in aqueous solution th e  p re 
cipitate always contains bromine, apparen tly  in  the 
form of a secondary product of reaction, possibly 
(PbBr)2S0 4. The am ount of th is substance in  the  
precipitate is a t  its  highest im m ediately after the 
reactants are mixed, and a t once s ta rts  to  fall owing 
to conversion into the  pure sulphate, which has a 
smaller solubility product. This process takes place 
a t the interface secondary product/solu tion and leads 
to the deposition of a  layer of su lphate on the surface 
of the solid phase. As a result, the  reaction is 
progressively retarded , and  u ltim ate ly  practically  
ceases before reaction  is complete. The ra te  of

reaction probably  also depends on the tem perature, 
stirring, the  composition of the  liquid phase, the  
surface area of the  solid phase, and the  rates of diffu
sion. If  equal am ounts of sulphuric acid are p re 
c ip ita ted  w ith  equivalent am ounts of lead chloride 
and bromide under the  same conditions, equivalent 
am ounts of the  secondary products are formed.

I I I .  The behaviour of the  above system  can be 
explained satisfactorily  by supposing th a t  the  
secondary p roduct of reaction, the  estim ated solu
b ility  product of which is 10‘4— 10~5, is form ed by 
the reaction 2 P b B r '+ S 0 4"= (P b B r) 2S 0 4, and  decom 
poses according to  the  equation (PbBr)2S 0 4= P b S 0 4-f- 
P bB r2. This la tte r  process seems to  proceed in  the  
m ain in  accordance w ith N ernst’s theory  of hetero
geneous reactions, although the  deposition of one of 
the  products of reaction a t  th e  interface com plicates it 
somewhat. R . Cu t h il l .

R e d u c tio n  of n i t r a te s  b y  fe r ro u s  h y d ro x id e .
C. S a n d o n n in i  and  S. B ezzi (Gazzetta, 1930, 60, 
693—700).—The oxidation of ferrous hydroxide by 
sodium n itra te  in neutral and alkaline solutions has 
been followed by determ ination of the  ammonia 
evolved on boiling. A t 100° and in  neu tral solutions 
the  hydroxide is oxidised to  black ferrosoferric oxide, 
according to  the  equation 12Fe(0H )2+ N a N 0 3— > 
4Fe30 4+ N H 3-f-N aO H +10H 2O. Prolonged boiling 
does no t cause fu rther oxidation. The ra te  of 
oxidation is re tarded  in  fa in tly  alkaline solution, by 
reason of the  rapid  agglom eration of the  ferrous 
hydroxide. O xidation becomes much m ore rap id  in 
strongly alkaline solution and  proceeds to  a  higher 
stage : 8F e(0 H )2+ N a N 0 3— M F e 20 3+ N H 3+ N a 0 H  
+ 6 H 20 . " F . G. T r y h o r n .

S tr u c tu r e  of P C l4B r. J .  H . K o lito w sk a  (Rocz. 
Chem., 1930, 10, 743—750).—Phosphorus te tra- 
chlorobromide reacts w ith  phenol to  yield chloro- 
brom ophosphorus triphenoxide, (OPh)3PClBr, in 
dicating  th a t  the  bromine atom  and one chlorine 
atom  differ in  the ir mode of com bination from the 
rem aining three chlorine atom s.

R . T r u sz k o w sk i.
P r e p a r a t io n  of a rs e n ic  tr i- io d id e  b y  tb e  w e t 

m e th o d . P. G. P a t er n o sto  (Rev. fac. cien, quim. 
La P la ta , 1930, 7, 43— 46).—Arsenious oxide (2 g.) is 
trea ted  w ith hydrochloric acid (d 1-19, 30 c .c .); a hot 
solution of potassium  iodide (10 g.) in  w ater (10 c.c.) 
is added, the p recip ita te  being collected on asbestos 
afte r 4— 5 min. and dried in  a vacuum . Arsenic 
tri-iodide (yield, 94% ; pu rity , 99-8%) is extracted  
from the  m ixture by means of carbon disulphide.

Ch em ical  A b st r a c t s .
N o n -e x is te n c e  of tb e  su b -io d id e s  of b is m u th , 

B i l2 a n d  B il .  V. Cag lio ti (Gazzetta, 1930, 60, 
933—935).—An X -ray  exam ination of th e  system  
bism uth-iodine show's th a t  only the  tri-iodide B it, 
exists. O. J .  W a l k e r .

P r e p a r a t io n  of s u lp h u ry l  ch lo rid e . J .  M e y e r  
(Z. angew. Chem., 1931, 44, 41—4 2 )—The gases are 
bubbled through sulphuric acid, then  passed dowm wards 
th rough a six-bulb condenser, each bulb of which is 
half filled w ith glass wool which supports a th in  layer 
of granular activa ted  charcoal. A t the  beginning of 
the  p reparation  the  upperm ost charcoal layer is
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m oistened w ith  a  little  su lphury 1 chloride and  the  
gas stream  is passed a t  the  ra te  of 3— 4 bubbles a 
second; after 20 m in. liquid sulphury 1 chloride 
collects in  th e  receiver a t  th e  ra te  of 150 g. per hr.

A. R. P o w ell .
In te r a c t io n  b e tw e e n  io d in e  p e n to x id e  a n d  

n i t r ic  ox id e . M. S. S h a h  and T. M. Oza (J.C.S., 1931, 
32— 36).—The reaction between iodine pentoxide 
and nitric  oxide commences a t  80° and  is rapid a t  
120°; th e  tim e required for com pletion varies w ith  
th e  q u an tity  of nitric oxide used. Iodine is liberated  
and  in  presence of m oist sodium hydroxide all th e  
gas evolved is converted in to  n itra te  and n itrite . 
The m echanism of th e  reaction is discussed. The 
initial product m ay be nitrogen peroxide, form ed 
according to  the  equation lONO-f 2 I20 5= 2 I 2+ 5 N 20 4, 
and subsequently oxidation takes place to  pentoxide : 
5N20,j+ I 2i)5= I 2+ 5N20  - ; or nitrogen pentoxide m ay 
be the prim ary p ro d u c t: 10NO-l-312O 5 = 3 I2+ 5 N 2O5, 
and nitrogen peroxide m ay be formed by th e  fu rther 
action  of nitric  oxide. H . F . G il l b e .

P r e p a r a t io n  of io d in e  t r ic h lo r id e . E . C.
T r u e s d a l e  and F . C. B e y e r  (J. Amer. Chem. Soc., 
1931, 53, 164— 165).— D etails of a  rap id  and  econo
mical m ethod for the  preparation  of definite (large) 
quantities of iodine trichloride are given. W hen the 
iodine in a bulb-tube has been converted into the  
monochloride by a current of chlorine, the  tem perature 
is raised to  ju s t below 100°, chlorine is then  passed 
more rapidly, and  the iodine trichloride carried over 
is solidified in a bulb immersed in ice.

J .  G. A. Gr if f it h s .
R e a c tio n s  in v o lv in g  h y d ro g e n  p e ro x id e , io d in e , 

a n d  io d a te  ion . I . In tro d u c tio n . W. C. B r a y  
and H. A. L ie b h a f s k y . I I .  P re p a r a t io n  of io d ic  
ac id . P r e l im in a r y  r a te  m e a s u re m e n ts .  W . C. 
B r a y  and  A. L. Ca u l k in s  (J. Amer. Chem. Soc., 
1931, 53, 38-—44, 44— 48; cf; A., 1921, ii, 629; Abel, 
A., 1928,1194; Auger, A., 1912, ii, 40)—I. The effects 
of varia tion  of concentration of reactan ts  and of 
hydrogen ions on th e  reactions of hydrogen peroxide 
w ith  iodine and iodate or iodide are discussed in 
relation  to  the  mechanisms.

II . The above considerations afford a m ethod for 
the  preparation  of iodic acid. 10 G. of finely-divided 
iodine, 10 c.c. of concentrated  nitric  acid, and  50 c.c. 
of 3%  hydrogen peroxide are heated a t  70°. W hen
ever th e  colour, which decreases when the  reaction 
s ta rts , becomes deeper, more hydrogen peroxide, to  
a  to ta l of 300 c.c., is added as required. The product 
is evaporated to  dryness.

The unim olecular velocity coefficient (k, 0-6 AO-l) 
a t  25° of the  homogeneous reaction  in  the  system  
potassium  iodate 0-0069—0-042J/, sulphuric acid 
0-015—0-3iY, hydrogen peroxide 0-006— 0-21.1/, and 
iodine 0-5— 8 X lO 'C l/ is independent of the  first 
three, b u t decreases rap id ly  w ith decrease of con
cen tration  of iodine below 3 X 10 '4. The first-order 
reaction is in terpreted  as th e  ra te  of hydrolysis of 
iodine, I 2-f-H20 — > H IO -f H ’-f  I ',  and  the dim inution 
of k is due to  the  effect of th e  reverse reaction  as 
equilibrium  is approached. J .  G. A. Gr if f it h s .

F o rm a tio n  of a  f e r ro m a g n e t ic  i r o n  se sq u io x id e  
b y  d e c o m p o s itio n  of v a n  B e m m e le n ’s  h y d ra te d

s e s q u io x id e .  G. C h a u d r o n  and A. G ir a r d  (Compt. 
rend., 1931, 192, 97— 99).—Therm al analysis shows 
th a t  th e  compound Fe20 3,H 20  prepared by  hydrolysis 
of sodium ferrite is less stable th a n  th e  n a tu ra l hydrates 
and  loses w ater a t  100° (e.g., a fte r 48 hrs. in  boiling 
w ater) to  140°, form ing a  strongly ferrom agnetic 
oxide which above 675° is converted rap id ly  into 
oligist or ordinary iron  sesquioxide (cf. H uggett, A., 
1929, 1369). The Curie p o in t varies according to  the  
therm al h istory  of .the oxide or ferrite (cf. H uggett, 
A., 1927, 207 ; 192S, S41). The ferrite, hydrate , and 
oxide all form birefringent hexagonal tab lets, whilst 
slow oxidation of m agnetite  (Malaguti) yields a  cubic 
form. " J .  Gr a n t .

P ro d u c tio n  a n d  p ro p e r t ie s  of p u r e  m e ta ls .
M. L. V. Ga y l e r  (M etall-W irt., 1930, 9,; 677— 679; 
Chem. Zentr., 1930, ii, 2179).— Crucibles of the  
corresponding oxides are used, b u t for iron, m an 
ganese, and chrom ium  alum ina crucibles are employed. 
The production of electrolytic iron  is described. 
Chromium, prepared  electrolytically w ith  a  ro ta ting  
cathode, contains only hydrogen (removed a t  600°) 
and  oxide (removed by trea tm en t w ith hydrogen a t  
1500— 1600°); w ith  rem oval of hydrogen the m etal 
becomes soft and  ductile. The properties of pure 
manganese and  beryllium  are described.

A. A. E l d r id g e .
F e r ro u s  fe r r i te s .  I. F e r r i te s  f ro m  o r th o -  

a n d  m e ta - fe r r ic  h y d ro x id e s . A. K r a u s e  and  J .  
T u l ec k i (Z. anorg. Chem., 1931, 195 , 228—238).— 
Ferrous ferrites of various com positions have been 
prepared from  m etaferric hydroxide by  addition  of 
ammonia to  a mixed solution of ferric chloride pept- 
ised w ith hydrochloric acid and ferrous chloride and  
from  orthoferric hydroxide b y  addition  of am m onia 
to  a  mixed solution of ferrous and  ferric chlorides. 
B y  heating  the  reacting m ix ture a t  the  b. p . the 
proportion of ferrous iron in  th e  product is increased, 
the  m axim um  having been observed in  a  ferrite  
prepared from  the  m eta-hydroxide, the  composition 
of which when air-dry  was F eO ,lT 3 F e2O3,0*54H2O. 
The ferrites obtained from  th e  m eta-hydroxide are 
m uch more resistan t to  atm ospheric oxidation th an  
those prepared from  th e  ortho-hydroxide, and in  the  
air-dry  s ta te  th ey  also contain  more ferrous iron and 
less w ater. This difference in  properties is ascribed 
to  th e  difference between the isoelectric points of the  
tw o hydroxides, the  ortho-hvdroxide having acid 
properties only in  an alkaline solution. All th e  ferrites 
obtained were ferrom agnetic. R . Cu t h il l ,

H ig h e r  o x id e s  of g ro u p  V III  e le m e n ts . I I I .  
N ick e l p e ro x id e s . D. K . G oralevttsch  (J. Russ. 
Phys. Chem. Soc., 1930, 62, 1577— 1625).—A num 
ber of oxides, N i8Ou , N i50 7, N i30 4, N is0 13, N i30 5, 
N i90 17, N i20 3, N i70 12, N isO j5, Ni20 3,H 20 , N i50 8, 
M u O i7, and  Ni90 1G are obtained by  the  oxidation 
of powdered nickel or of nickelie salts. These oxides 
evolve oxygen (6— 15%) on trea tm en t w ith  sulphuric 
acid. C ertain of these oxides represent m ixtures in 
various proportions of the  oxides NiO, N i20 3, Ni30 4, 
and  N i0 2, w hilst others are nickelous salts of per- 
niekelic acid, H 4N i0 4, such as Ni30 4 (= N i2N i0 4), or of 
th e  condensation products of th is  acid. The struc-



G E N E R A L , P H Y S IC A L , A N D  IN O R G A N IC  C H E M IS T R Y . 3 2 5

tural formulas of the fifteen peroxides prepared are 
given. R . Truszk ow sk i.

P h o to -e le c tr ic  m ic ro  a n a ly s is . M. Ma t su i and  
T. N oda  (J. Soc. Chem. Ind ., Jap an , 1930, 33, 517—  
518b ).—T lieconcentration  of a  d ilu te so lu tionm ay  be 
determ ined from  its  qu an tita tiv e  relation  to  log I 0/I , 
where J 0 and  I  are th e  photo-electric currents corre
sponding w ith  th e  ligh t transm itted  through a  cell 
containing w ater and th e  te s t  solution, respectively. 
A cæsium cell filled w ith  argon was used as pho to 
electric cell and  an  incandescence lam p as lig h t source : 
the  determ ination is accurate to  5%  or less.

E . L ewkowitsch .
D e te rm in a tio n  of s m a l l  a m o u n ts  of h y d ro g e n  

a n d  o x y g en  in  a c tiv a te d  c a rb o n s . A. Stock , H . 
L ux, and  J .  W. R . R a y n er  (Z. anorg. Ghem., 1931, 
195, 158-—163).— The carbon is rendered gas-free 
and then  b u rn t in  a know n am ount of oxygen. From  
the w eight of w ater form ed th e  am ount of hydrogen in 
the carbon m ay bo calculated and  the  am ount of 
oxj^gen can  be obtained from  the  am ount of carbon 
dioxide form ed and the  am ount of oxygen rem aining 
uncombined. R . Cuthill .

T o d t 's  “  s p o t  a p p a r a tu s  ”  fo r  th e  c o lo r im e tr ic  
d e te rm in a tio n  of p s . I. M. K olthofe (Chem. 
W eekblad., 1931, 28, 78—79).—A criticism  of the  
apparatus and  of the  claims m ade for it. Since 
colorimetric m ethods yield satisfactory  results for 
unbuffered solutions only when th e  indicator solution 
has the  sam e as the  solution tested, and the  ind i
cators supplied are no t neutralised, determ inations 
made w ith  the  appara tus are valueless.

H. F . Gillbe .
D e te rm in a tio n  of s m a l l  a m o u n ts  a n d  t r a c e s  of 

w a te r  a n d  c a rb o n ic  a c id  in  s il ic a te s . I. E . 
DiTTLERand H . H u e b e r  (Z. anorg. C hem ., 1931,195 , 
41—59).— L in d n er’s m eth od  for th e  d eterm in ation  of  
w ater b y  lib eration  o f hyd rogen  ch loride from  
a-n ap h th y loxych lorop b osp b in e (A ., 1925, ii, 901) 
has been  ap p lied  to  th e  d eterm in ation  of th e  w ater  
expelled  from  silica tes  b y  h ea tin g . I n  th e  an a ly s is  
of m icas and  ep id o tes  th is  m eth od  is cap ab le o f m u ch  
greater p recision  th a n  th e  u sual grav im etric  m eth od s, 
but its  ap p lica b ility  is  restr icted  to  su ch  m inerals o f 
low w ater con ten t. R . Cu t h il l .

D rop m e th o d  fo r  d e te c tio n  of b ro m id e s . A. V.
R a v l in o v a  (Ukraine Chem. J . ,  1930, 5, [Soi.], 231— 
232).—Filter-paper is soaked in feebly alkaline 
fluorescein solution and  dried ; a  drop of a  solution 
of sodium n itrite  (10%) and  hydrogen p e ro x id e (3 %) 
and of d ilu te sulphuric acid are placed side by side on 
the paper, and a  drop of th e  solution under exam in
ation a t  th e  confluence of the tw o drops, when a red 
stain, due to  the  form ation of eosin, indicates the  
presence of bromide (minimum concentration 1 in 
12,500). The coloration obtained can be intensified 
by exposure to  am m onia vapour. Should iodine be 
present, the  s ta in  should first be trea ted  w ith th io 
sulphate solution. R . T r u s z k o w s k i .

B ro m o - io d o m e tr ic  in v e s t ig a tio n s . V; J .  H.
van  d e r  Me u l en  (Chem. W eekblad, 1931, 28, 82— 
86). In  a solution half sa tu ra ted  w ith  sodium chloride

brom ide is com pletely oxidised to  brom ate b y  an  excess 
(2-5 tim es the  theoretical q u an tity ) of hypochlorite 
in  presence of a  w eak acid such as carbonic or b o ric ; 
for quan tita tiv e  work th e  tem perature  should be 
80—90°. The excess of hypochlorous acid is de
stroyed by addition  of hydrogen peroxide and  the 
excess of peroxide is removed by boiling th e  so lu tio n ; 
th e  brom ate m ay then  be determ ined by  addition 
of potassium  iodide to  th e  acidified solution and  t i t r a 
tion  w ith th iosulphate. The m ethod m ay  be applied 
to  th e  determ ination of bromide hi adm ixture  w ith 
iodide, iodate, and  brom ate after determ ination of 
the  o ther anions by the  m ethod previously described 
(this vol., 55); i t  is necessary to  add th e  potassium  
hydrogen carbonate before addition of th e  bromine 
employed to  oxidise the  iodide. II. F , G il l t s e .

D e te rm in a tio n  of io d id e  in  p re se n c e  of c h lo r id e  
a n d  b ro m id e . F . L. H a h n  (Z. anorg. Chem., 1931, 
195, 75—82; cf. A., 1927, 124).—In  confirm ation of 
the  observations of G orbatschev and  K asatk ina 
(A., 1930, 1143) i t  is found th a t  in  the potentiom etric 
titra tio n  of iodide w ith perm anganate in  presence of 
chloride and  bromide the  first inflexion on th e  titra tio n  
curve occurs when 1 equivalent of perm anganate per 
mol. of iodide has been added and the  second when the  
am ount of perm anganate is double this. I f  the  mol. 
ra tio  of bromide to  iodide does no t exceed 10 : 1 , the  
first inflexion gives th e  m ore exact result.

R . Cuthill .
A n a ly s is  of d ilu te  io d in e  so lu tio n s . H . A.

L iebh afsk y  (J. Amer. Chem. Soc,, 1931,53,165— 166; 
cf. B ray  and Caulkins, th is vol.', 324).— Sufficient 
of the  aqueous iodine solution is ex trac ted  w ith  25 c.c. 
of carbon tetrachloride to  supply iodine equivalent 
to  1—5 c.c. of 0-004W-sodium thiosulphate, The 
carbon tetrachloride is added to  50 c.c of 1% po tass
ium  iodide m ade 0-001A7 w ith respect to  acid. S tarch 
solution is added when titra tio n  w ith thiosulphate is 
alm ost complete. Conditions a t  the carbon te t r a 
chloride-aqueous layer interface favour the  form ation 
of the blue stareh-iodide compound.

J .  G. A. Gr iffit h s .
Q u a n ti ta t iv e  p re c ip i ta t io n  of s u lp h id e s  in  

b u ffe re d  so lu tio n s . I . C o b a lt su lp h id e . M. M. 
H aring  and  M. L eatherm an . I I .  N ic k e l su lp h id e . 
M. M. H aring  and  B. B. W estfall  (J. Amer. Chem. 
Soc., 1930, 5 2 ,5 1 3 5 —5141, 5141—5145).—I. H ydro
gen sulphide precipitates cobalt sulphide quantita tive ly  
from  a  boiling solution of the  chloride containing about 
0-2 g. of th e  m etal, if the  solution has been trea ted  
w ith  25 c.c. of 0-4A-ammonium acetate, 4-5 c.c. of
6-SiV-acctic acid, and  70 c.c. of w ater to  m ake the 
Pii 3-93. The precautions to  be observed during 
the  precip itation  and th e  subsequent conversion of 
the  p recip ita te  in to  th e  m etal are enum erated. The 
p recip itation  of th e  sulphide is qu an tita tiv e  when the 
initial p a of th e  solution is g reater th a n  3-93.

I I .  To 10— 15 c.c. of solution containing 0-2 g. 
of nickel are added 34 c.c. of 0-42V-ammonium acetate, 
2-8 c.c. of 6-SiV-acetic acid, and abou t 40 c.c. of water. 
The liquid (pa 4-4) is heated a t  90° before the  hydro
gen sulphide is passed. Precautions to  be observed 
during the  precip itation and  subsequent conversion 
of th e  sulphide in to  the oxide are given. Complete
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precipitation  of the  sulphide occurs when th e  initial 
p u of th e  solution is greater th a n  4-4.

J . G. A. Gr if f it h s .
D e te rm in a tio n  of s u lp h ite  io n s  in  th e  p re se n c e  

of th io s u lp h a te  io n s , u s in g  fu ch s in . V. E . 
Ma l in o v sk i (Ukraine Chem. J ., 1930, 5, [Sci.], 181— 
186).—0-3 Mg. of sulphite ion in O-OOlAf solution 
decolorises 1 drop of O-OOlJf-fuchsin reagent contain
ing 0*0002Jf-sulphuric acid. The presence of th io 
sulphate a t  concentrations less th a n  OTJfcf does no t 
interfere w ith  tliis reaction. This reaction cannot be 
applied to  th e  determ ination of sulphite.

R . T r u sz k o w sk i .
V o lu m e tr ic  d e te rm in a tio n  of s u lp h a te  in  w a te r . 

R . S c h m id t .— See B., 1931. 180.

V o lu m e tr ic  d e te rm in a t io n  of C a ro 's  ac id , 
p e r s u lp h u r ic  a c id , a n d  h y d ro g e n  p e ro x id e  in  
p re se n c e  of e a c h  o th e r . K . Gl e u  (Z. anorg. Chem., 
1931, 195, 61—74).—The m ethod described depends 
on the observation th a t  in  a  solution containing 
sulphuric acid hydrogen bromide reduces Caro’s acid 
com pletely long before i t  reacts appreciably w ith 
persulphuric acid and hydrogen peroxide and  th a t  
arsenious acid reacts im m ediately w ith th e  bromine 
liberated, bu t only slowly w ith the hydrogen peroxide 
and persulphuric acid. The solution for analysis is 
slightly acidified w ith sulphuric acid and  then  5 c.c. 
of iV-potassium bromide and a known excess of 0-liY- 
arsenious acid are added. A fter 1— 2 min. OTA- 
potassium  bróm ate is added gradually  until there is 
perm anent slight yellow coloration due to  free bromine, 
which is rem oved by  titra tin g  w ith arsenious acid 
un til the  solution is colourless. A fter the  addition 
of 5 e.e. of '2M-manganous sulphate the hydrogen 
peroxide is titra te d  w ith 0-12\T-perm anganate, the  end
point being indicated by  th e  appearance of the yellow 
colour of bromine. F inally  a  known excess of arsen
ious acid and  10 c.c. of 1 Oil/-sulphuric acid are  added 
arid the  m ixture is boiled for 10 min. to  reduce the  
persulphuric acid, a fte r which the excess of arsenious 
acid is titra ted  back w ith bróm ate. R . Cu t h il l .

D etec tio n  of te l lu r iu m  in  b is m u th . H . T o p e l - 
m ann .—See B., 1931, 161.

D e te rm in a tio n  of n i t r a te  b y  G ra n d v a l a n d  
L a jo u x ’ m e th o d . B. A. S k o pin t z e v  (J. Appl. 
Chem., Russia, 1930, 3 , 747—758).—Loss of n itra te  
during evaporation owing to  the  presence of sulphur 
compounds in  the gas is avoided b y  addition of 0-liV- 
sodium hydroxide (0-5— 1-0 e.e.). The volume of the 
standard  sam ple should be 1— 3 c.c., and  the burette  
m ust be read to  0-01 c.c. The presence of am m onium  
com pounds is objectionable only if th e  conten t is 
greater th an  the equivalent am ount of alkalis.

Ch em ical  A b st r a c t s .
D e te rm in a tio n  of l iy p o p h o sp h ite s  a n d  a r s e n ite s  

b y  th e  m e r c u r im e tr ic  m e th o d . A. I o n e sc o - 
Ma t iu  and  (Mm e .) A. P opesco  (J. Pharm . Chim., 
1931, [viii], 13, 12— 19).—H ypophosphites and  
arsenites are determ ined volum etrieally by reaction 
w ith m ercuric chloride, the  metallic m ercury so form ed 
being transform ed in to  sulphate, which is determ ined 
as previously described (B., 1929, 698).

E . H . S h a r p l e s .

P e rm a n e n c e  of s ta n d a rd is e d  a r s e n io u s  a c id  
so lu tio n s . I. T ana n a ev  (Ukraine Chem. J ., 1930, 
5 , [Sci.], 217—226).—The dim inution in  t itre  of 
arsenious acid solutions is due to  oxidation to  arsenic 
ac id : th e  velocity of this process is proportional to  
the  alkali content, the  daily oxidation of a  0-liV 
solution in  AT-sodium hydroxide am ounting to  0-176% . 
Feebly alkaline solutions (pn 7— 9) do no t change the ir 
titre  during 18 m onths. Arsenious acid solutions are 
best prepared b y  dissolving arsenious oxide in  carb 
onate-free sodium hydrogen carbonate solution. 
Micro-organisms do no t develop in  such solutions, nor 
do the  la tte r evolve arsine. R . T ruszkow ksi.

Q u a n tita tiv e  s tu d y  of th e  b o r ic  a c id -a lc o h o l 
f la m e  re a c tio n . W. S t a h l  (Latvij. Univ. R aksti, 
1930, 1, 369— 400).—The flame reaction of boric acid 
w ith  m ethyl or ethyl alcohol can be observed when the 
tem perature of the  liquid is 100° below the b. p. of the 
alcohol, b u t is m ost m arked near the  b. p ., and  writh  a  
m ixture of 1 vol. of sulphuric acid to  5 vols. of alcohol. 
A modification of R osonbladt’s apparatus, by  m eans 
of which i t  is possible to  detect 0-005 mg. of boric 
acid w ith m ethyl alcohol, or 0-02 mg. w ith e thy l 
alcohol, is described. The flame colour w ith m ethyl 
alcohol is less influenced by  w ater th an  is the  case w ith 
ethyl alcohol. F . L. U s h e r .

R a p id  d e te rm in a t io n  of s m a l l  q u a n ti t ie s  of 
b o r ic  a c id  b y  in te n s i ty  of f la m e  c o lo ra tio n . W . 
S tahl  (Latvij. Univ. R aksti, 1930, 1, 401— 407; cf. 
preceding abstract).—Boric acid, in  quantities of 0-3 
mg. and upw ards, m ay be roughly estim ated b y  
comparing the  colour in tensity  of a  Bunsen flame 
fed w ith the vapour of the m ethyl ester w ith th a t  
given by  a series of standard  solutions. P relim inary 
separation of the ester by  distillation is unnecessary.

F. L. U s h e r /
A n a ly s is  of p ro d u c ts  of [ th e rm a l]  d e c o m p o s i

t io n  of c a rb o n y l c h lo r id e . A. S to ck  and  W . 
W ustro w  [with H . L ux , H . R a m se r , and A. 
S c h e id e r ] (Z. anorg. Chem., 1931 ,195 , 129— 139).—  
The separation and analysis of m ixtures of carbonyl 
chloride, carbon monoxide, carbon dioxide, chlorine, 
carbon tetrachloride, and hydrogen chloride by  
fractional condensation and  the  use of m ercury 
vapour, alkali, aniline, and  sodium am algam  as 
absorbents are described (cf. A., 1925, ii, 987).

R . Cu t h il l .
D ro p  m e th o d  of d e te c tio n  of th io c y a n a te  a n d  

fe r ro c y a n id e  io n s  to g e th e r . A. V. P a v l in o v a  and 
T . N . B ach  (Ukraine Chem. J . ,  1930, 5 , [Sci.], 233— 
234).—A drop of ferric chloride solution is placed on a 
filter-paper, then  a  chop of dilute sulphuric acid, and 
finally a drop of the  solution under exam ination, 
when a  blue sta in  enclosed in a red  ring  indicates the 
presence of ferrocyanide and  th iocyanate ions.

R . T r u sz k o w sk i.
Q u a lity  of f i l te r -p a p e r  a n d  s e n s it iv i ty  of th e  

d ro p  m e th o d . A. V. P a v l in o v a  and  T. N. B ach  
(Ukraine Chem. J . ,  1930, 5 , [Sci.], 235—236).— 
Potassium  ferrocyanide can be detected  by  the drop 
m ethod a t  a  dilution of iY/8445 using asli-free filter- 
paper, and of N /5000 using ordinary filter-paper.

R . T r u sz k o w sk i.
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H e liu m . V III . D e te rm in a tio n  of m in u te  
q u a n t i t ie s  of h e liu m . IX . H e liu m  c o n te n t of 
i ro n , of th e  a c c e sso ry  c o m p o n e n ts  of f e r ro u s  
m e te o r i te s , a n d  of t e r r e s t r i a l  m e ta ls .  F . P a n e t h  
and  W . D. U b r y  (Z. pliysikal. Ckem., 1931, 152,
110— 126, 127— 149).—V III . By employing a heated 
wire m anom eter in  a m anner sim ilar to  th a t  previously 
described (A., 1930, 1543) quantities of helium  of 
from 7 x  10-9 to  1 X 10“1 c.c. m ay be determ ined w ith 
an  error which falls from  50%  to  1% as the  q u an tity  
increases w ithin the  lim its s ta ted . The varia tion  of 
the galvanom eter deflexion w ith the gas pressure is 
described, and  details are given of the precautions 
which are necessary to  obtain  accurate results.

IX . A n appara tus w hereby m etals and  other 
m aterials m ay be dissolved in  acid w ithout admission 
of air or of radioactive im purities is described; the  
helium and  radium  contents m ay thus be determ ined 
in one specimen. B y employing this appara tus in 
conjunction w ith the  heated wire m anom eter the  
helium conten t of iron derived from  38 m eteorites has 
been found to  lie between 0-23 and  3 6 x l ( H  c.c. per 
g . ; the  non-ferrous constituents appear to  contain 
only slightly smaller quantities of helium. In  certain 
stony m eteorites th e  helium conten t of the  ferrous 
constituent is only about one six th  of th a t  of the  stony 
part, and the d istribu tion  in the la tte r  is irregular. 
Two specimens of commercial copper contained no 
helium of radioactive origin, whereas one specimen 
of iron contained 10'° c.c. per g. Investigation  of the 
liberation of helium from  ferrous m eteorites on 
heating shows th a t  only about 2—6 % of the  to ta l 
helium is evolved on heating a t  1000° for m any h o u rs ; 
the age of such m eteorites, therefore, cannot be 
determ ined by th is m ethod (cf. A., 1930,1398).

H . F . G il l b e .
S p e c tro -a n a ly tic a l in v e s tig a tio n s . IX . S p ec - 

tro -a n a ly tic a l  d e te rm in a t io n  of s t r o n t iu m  in  
ca lc iu m . K . R u t h a r d t  (Z. anorg. Chem., 1931, 
195, 15—23).—The determ ination of stron tium  in 
concentrations of the order of 0-1—0-4 a t.-%  in calc
ium salts b y  the  com parative spectroscopic m ethod 
(Gerlach and  Schweitzer, “ Die chemische q uan tita tive  
Emissionsspektralanalyse,” Leipzig, 1930, p. 60) 
is described. A m ounts of stron tium  too small to  be 
detected by  ordinary chemical m ethods m ay be 
determined. It. Cu t h il l .

D etection  of m a g n e s iu m  b y  m e a n s  of d y es. 
J- V. D u b s k y  and A. Ok ac  (Chem. Listy, 1930, 24, 
492—493).—2 : 4 - D ihydroxyphenylazo - p  - n itro  - 
benzene gives a  blue adsorption com pound w ith 
magnesium salts in  alkaline so lu tio n ; 0-0002 mg. of 
magnesium can be detected in  th is way. An identical 
coloration is given by  nickel, and  a  sim ilar one by 
cobalt. I t . T e u sz k o w sk i .

In d ire c t  d e te rm in a tio n  of m a g n e s iu m  c a r b 
on a te  in  th e  p re s e n c e  of c a lc iu m  c a rb o n a te .
G. A. P a n tsc h e n k o  (Ukraine Chem. J ., 1930, 5, [Sci.], 
187— 196).—The m ixture of carbonates is dissolved 
in  a known volume of standardised acid, and excess 
of acid is titra te d  back using borax solution, whence 
the to ta l alkalinc-earth  alkalin ity  is calculated. 
Calcium is precipitated  as oxalate from the solution, 
an d  the oxalate is titra ted , using perm anganate,

Magnesium is calculated as the  difference between 
to ta l and  calcium alkalinity . R . T e u sz k o w sk i.

D e te rm in a tio n  of m a g n e s iu m  a s  p y ro p h o s 
p h a te . S. S. M iHOLid (Bull. Soc. Chim. Yougoslav., 
1930, 1, 24— 16).—Traces of carbon presen t in the 
p recip itate can be effectually destroyed by heating for 
2 hrs. a t  480°. This operation can be satisfactorily 
carried out in  a  Gooch crucible of Jen a  glass having 
pore diam eter 20— 30 ix. F . L. U s h e e .

D e te rm in a tio n  of m a g n e s iu m  w ith  8 -h y d ro x y -  
q u in o lin e  g ra v im e tr ic a l ly , v o lu m e tr ic a lly , a n d  
c o lo r im e tr ic a lly . W . A. H o u g h  and J .  B. F ic k - 
l e n  (J. Amer. Chem. Soc., 1930, 52, 4752— 4755; cf. 
Strebinger and  Reif, A., 1929, 1258).— 1— 10 Mg. 
of magnesium in  50— 150 c.c. of solution is precip itated  
as described (loc. cit.) and  the precipitate, a fter being 
washed w ith  dilute am m onia, is ignited and weighed 
as magnesium o x id e ; 0-0001—0-0025 g. of magnesium 
is best determ ined volum etrically. The washed 
precip itate obtained as above is dissolved in 100 c.c. 
of ho t A -sulphuric acid and  th e  solution is titra ted  
w ith potassium  perm anganate (4-17 g. per litre, 
1 c.c.EEO-0001 g. of magnesium) until, on the addition 
of 0-5 c.c., the  p ink  colour persists for 2 min. 0-5—
5-0 Mg. of magnesium  in 70 c.c. of ammoniacal 
solution m ay be rapidly  determ ined colorim etrically by 
addition of 60 c.c. of reagent (0-5 g. of 8-hydroxy- 
quinoline in 100 c.c. of alcohol diluted to  1 litre). 
The filtra te  and  am m oniacal washings from  the  
precipitate are m ade up to  150 c.c. The depth  of 
colour, due to  uncom bined 8-hydroxyquinoline, is 
inversely proportional to  the  weight of magnesium. 
Of the o ther m etals commonly found in na tu ra l w aters, 
calcium alone interferes. J .  G. A. Gr if f it h s .

C y an id e  m e th o d  of s e p a r a t in g  z in c  f ro m  
c a d m iu m . N. A. T a n a n a e v  and  N. S. F e d u l o y  
(Ukraine Chem. J ., 1930, 5 , [Sci.], 213—216).— 
Potassium  cyanide is added to  the  solution under 
exam ination, containing cobalt, copper, zinc, and 
cadm ium , un til the  coloration disappears or changes, 
when sodium sulphide is added in  excess, the  solution 
is boiled, and  the precipitate of zinc and  cadm ium  
sulphides is collected, washed, and  ex trac ted  with 
boiling potassium  cyanide solution, which dissolves 
zinc b u t no t cadm ium  sulpliide. Zinc is detected  by 
acidifying the  filtrate w ith  acetic acid, when i t  is 
precip ita ted  as sulphide. In  th is w ay 1 p a r t of cad
mium can be detected  in  the presence of 100 p a rts  of 
zinc, or of the  above other m etals. Conversely, 1 
p a r t of zinc can be detected  in the presence of 100 
p arts  of cadm ium , or of 50 p a rts  of copper. M an
ganese if present should previously be elim inated 
as dioxide b y  oxidation w ith hydrogen peroxide.

R . T e u sz k o w sk i .
R a p id  d e te rm in a t io n  of z in c  in  b r a s s  a lloys. 

T h e w s  and  H a r b is o n .— See B., 1931, 117.
D e te c tio n  of z in c , co p p e r, a n d  s ilv e r . A.

S e r g e e v  (Ukraine Chem. J . ,  1930, 5, [Sci.], 227— 
230).—Sodium hydroxide solution and powdered 
alum inium  are added ; the presence of zinc is indicated 
by  a swelling of the  grains of m etal. Silver is detected 
by  feebly acidifying the solution w ith  nitric acid, and 
adding a  drop of m ercury, when grey or silvery needles
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separate. Copper is detected  by dipping a heated  
glass rod  in to  a drop of solution and  heating  in  a  
reducing flame, when an  orange coloration appears on 
the  glass; 0-0003 mg. of copper can be detected by 
this m ethod. R . T r u sz k o w sk i.

D is tin c tio n  b e tw e e n  n e u t r a l  a n d  b a s ic  le a d  
a c e ta te . W. A. M u n d t  (Ann. Farm . Bioquim., 
1930, 1, 119— 120).—-Basic lead acetate  (1 in 3000), 
b u t no t the neu tra l salt, forms yellow load peroxide 
w ith  hydrogen peroxide. Ch em ical  A b st r a c t s .

Io d o m e tr ic  d e te rm in a t io n  of th a l l iu m  in  p r e s 
en ce  of f e r r ic  iro n . D e te rm in a tio n  in  c a d a v e rs . 
R . F ridli (Deut. Z. ges. gerichtl. Med., 1930,1 5 ,478— 
488; Chem. Zentr., 1930, ii, 1583).—A procedure is 
described in  detail. In  a  case of fa ta l poisoning by 
thallium  acetate  solution (100 g., 2-5%) the liver 
contained 3-3 mg., the  kidneys 1-6 mg., and  the  urine
5-0 mg. of thallium  per 100 g. (cf. th is vol., 50).

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 c e r ta in  h ea v y  

m e ta ls  b y  d ro p  re a c t io n s  w ith  d ip h e n y lth io -  
c a rb a z id e . H . F is c h e r  (Mikrochem., 1930, 8 , 
319—-329).—The colour reaction between a  carbon 
tetrachloride solution of diphenjdthiocarbazido and 
aqueous solutions of various heavy m etal salts is well 
adapted  to  microchemical drop reactions on porcelain 
or on filter-paper. Copper salts give a  yellowish-brown 
coloration, and in  presence of 2 % am m onia 0-02 
rnicrog. in  0-05 c.c. m ay be d e tec ted ; the  lim it in 
presence of a  246,000-fold excess of lead or a  144,000- 
fold excess of cadm ium  is 0-05 microg. Lead (0-1 
microg. in 0-05 o.o.) in  presence of 5%  potassium  
cyanide solution yields a com pletely specific brick-red 
coloration and  the sensitivity is no t lowered in  
presence of 9000— 18,000 tim es the qu an tity  of an ti
mony, zinc, copper, cadm ium , or nickel, and  is 
reduced only by  one half by a  58,000-fold excess of 
silver. Silver (0-05 microg. in 0-05 c.c.) in neutral 
solution yields a  violet precipitate which on shaking 
becomes dispersed throughout thecarbon  te trach lo rid e ; 
acids interfere and am m onia greatly  reduces the  
sensitivity. In  fain tly  alkaline solution containing 
sodium potassium  ta r tra te  0-5 microg. of silver in 
presence of 4570 microg. of lead, 1000 microg. of 
zinc, or 900 microg. of antim ony m ay be detected. 
Although the reaction w ith zinc is very  sensitive, 
o ther m etals interfere to  such an  ex ten t as to  render 
the m ethod of little  value. A n alkaline aqueous 
solution of diphenylthiocarbazide will detect 0-03 
microg. of cobalt; 1-0 microg. m ay be detected in 
presenco of 1050 microg. of nickel. I I . F . Gil l b e .

T h io -s a l ts .  V. L. M a sa l sk i (Ukraine Chem. J . ,  
1930, 5 , [Sei.], 129—134).—For the qualitative 
analysis of m ixtures containing copper, silver, 
m ercury, arsenic, antim ony, and tin  the m etals are as 
usual precipitated  as sulphides, which are trea ted  
w ith 20%  sodium hydroxide solution. The insoluble 
residue contains copper, silver, and m ercury, which 
are detected in  the usual way. The alkaline solution 
is acidified, and the  reprecipitated sulphides are trea ted  
w ith am m onium  carbonate, which dissolves arsenious 
sulphide, and  the antim ony is separated from the tin  
by the  action of hydrochloric acid and hydrogen 
peroxide. ' R . T r u sz k o w sk i.

C a th o d e -ra y  tu b e  in  X -ra y  sp e c tro s c o p y  a n d  
q u a n ti ta t iv e  a n a ly s is . G. R . F o n d a  and  G. B. 
Co llin s (J. Amer. Chem. Soc., 1931, 53, 113—125).— 
The X -ray  spectrum  of the  substance is excited 
directly  by allowing electrons from a  cathode-ray 
tu b e  to  impinge on the  m aterial as a  ta rget. A n 
ionisation cham ber and  vacuum -tube amplifier for 
registering and determ ining the  in tensity  of the 
spectral lines are described. D a ta  of th e  relation 
between composition and  th e  in tensity  of the  Ka. 
radiations from copper-zinc, copper-nickel, iro n - 
nickel, iron-m olybdenum , silver-cadm ium , and  t in -  
antim ony alloys are recorded. 0-5% of an  elem ent 
can be dotectcd, and more th an  3%  can be determ ined.

J .  G. A . G r i f f i t h s .
S p e c tro -a n a ly tic a l d e te rm in a tio n s  in  m ic ro -  

a n a ly s is . X . E x c ita t io n  of s p e c t r a l  lin e s  b y  
h ig h -fre q u e n c y  s p a rk s ,  a n d  d e te rm in a t io n  of 
t r a c e s  of m e rc u ry . W . G er la c h  and  E . S c h w e it 
ze r  (Z. anorg. Chem., 1931, 195, 255—268).—The 
spectro-analytical determ ination of m ercury by  means 
of the  spectrum  produced by high-frequency sparks 
is described. By adding a  little  copper sulphate to  
the  solution for analysis, then  passing hydrogen 
sulphide and sparking the precipitated m ixture of 
sulphides, am ounts of m ercury even less th a n  4y can 
bo determ ined w ith a  m axim um  uncertain ty  of¿ 2 5 % . 
If  the  m ercury is deposited clcctrolytically on tinfoil 
before being sparked quantities less th a n  0-07y m ay 
bo determ ined. Suitable appara tus for the  produc
tion  of high-frequency sparks and  for the  sparking of 
solids and  liquids is described. R . Cu t h il l .

A n a ly tic a l c h e m is try  of rh e n iu m . II . D e te r 
m in a tio n  of r h e n iu m  a s  n i t r o n  p e r rh e n a te  a f te r  
p re c ip ita t io n  a s  su lp h id e . W . Ge il m a n n  an d  F. 
W e ib k e  (Z. anorg. Chem., 1931, 195, 289— 308; cf. 
A., 1930, 1547).—Rhenium  sulphide is precipitated 
quan tita tively  from  a  solution containing 30—35 c.c. 
of hydrochloric acid (d 1-19) per 100 c.c. by heating a t 
90—95° and then  passing in  hydrogen sulphide as the  
solution cools, th e  cu rren t of gas being continued for 
2—2-5 ln-s. The precip itate is collected on an asbestos 
filter and tho filtrate again boiled and satu ra ted  w ith 
hydrogen sulphide. A fter washing the  united preci
p ita tes w ith hydrogen sulphide w ater containing 5%  
of hydrochloric acid they  are suspended in  5%  
sodium hydroxide solution and  oxidised to  sodium 
perrhenate w ith hydrogen peroxide. The excess of 
peroxide is then  destroyed by  boiling and  the  rhenium  
is precipitated from the  acid solution as n itron  
perrhenate and determ ined as such. The m axim um  
error in the above determ ination is 0-1— 0-2 mg. of 
rhenium  and  as little  as 0-075 mg. of rhenium  in 
100 c.c. of solution can be detected  by  precipitation as 
sulphide. A ny m olybdenum  present in  the solution 
is precipitated by  n itron a t  the  same tim e as the 
rhenium . Insoluble rhenium  compounds should be 
oxidised to  perrhenate by fusion w ith a  m ixture of 
equal p a rts  of sodium peroxide and  sodium carbonate.

R . Cu t h il l .
D ip lie n y la m in e  a s  in d ic a to r  in  d e te rm in a tio n  

of i r o n  in  s il ic a te s . C. J .  S c h o l l e n b e r g e r  (J. 
Amer. Chem. Soc., 1931, 53. 88—9 S ; cf. Szebell6dy, 
A., 1930, 1149; Sarver, B., 1927, 557).—The effect of
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sulphuric, hydrochloric, phosphoric, hydrofluoric, and  
fluoroboric acids, and salts, on the  electrom etric 
titra tion  curves of ferrous salts w ith dichrom ate has 
been investigated and  correlated w ith the effects of 
these substances on the sharpness of the  diphenylam inc 
end-point and  the  th iocyanate end-point of the back 
titra tion  of the  ferric iron w ith  titanous chloride. 
The sharpness of the  former end-point in  the  presence 
of sulphuric acid w ith either hydrofluoric or phos
phoric acid is related  to  the  lowering of the  oxidation 
potential by the last tw o acids, which, unlike fluoro
boric acid, cause serious errors in  the thiocyanato 
end-point. The ferrous and  to ta l iron in  silicates is 
determ ined by  adding to  the  silicate in a platinum  
cruciblo (cf. Sarver, loc. cit.) 6 c.c. of w ater, 6 c.c. of 
1 : 1  sulphuric acid, and, after boiling, 6 c.c. of hydro
fluoric acid. The cooled liquid is diluted to  25 c.c. 
and titra te d  w ith dichrom ate, diphenylam ine being 
used as indicator. 4 G. of boric acid are added and  
the liquid is titra ted  w ith titanous chloride, th io 
cyanate being used as indicator. Organic m atte r 
may in terfere; manganese does not.

J .  G . A. G r if f i t h s .
D e te c tio n  of c o b a lt  a s  c æ s iu m  c o b a lt in i tr i te .  

H. Y a g o d a  and H . M. P a r t r id g e  (J. Amer. Chem. 
Soc., 1930, 5 2 ,  4857— 485S).—The residue obtained 
by evaporating to  dryness the  solution of cobalt 
sulphide in  aqua regia is dissolved in  1 — 2 c.c. of
Oili-acetic acid, and th en  2 c.c. of 6J/-po tassium  
nitrite and  0-5 c.c. of 0 -5 if-cæsium n itra te  are added.
0-01 Mg. of cobaltous ion per c.c. yields a  yellow 
precipitate in  abou t 3 m in. Iron , manganese, and  
nickel do no t interfere. J .  G. A. G r i f f i t h s .

R a p id  d e te rm in a t io n  of n ic k e l in  p la t in g  b a th s .  
A. W o g r in z .— S e e  B., 1 9 3 1 , 162 .

S e n s itiv e  t e s t  fo r  m o ly b d e n u m . J .  V. T a m - 
c h y n a  (Chem. Listy, 1930, 2 4 ,  465—466).—Molybdic 
acid gives a violet coloration w ith potassium  cetyl- 
xanthate in  dilutions no t exceeding 1 :4,000,000. 
The presence of excess of tungsten  does no t interfere 
with this reaction, which cannot, however, be applied 
in the presence of copper, iron, nickel, or bism uth.

R .  T r t jsz k o w s k i. ;
D etection  of z irc o n iu m . F . P a v e l k a  (Mikro- 

chem., 1930, 8 , 345—351).—The lim iting concen
tration for the  detection of zirconium by the  colour 
reaction w ith  carminic acid is 1 in  105 ; titan ium , 
phosphate, sulphate, and  fluoride interfero, b u t 
thorium, cerium, and  alum inium  are w ithou t influence 
on the reaction if 20% of hydrochloric acid be added 
Î.° .^ e solution. For the gallocyanine reaction the 
limiting concentration is 2 in 10G, and the sensitivity  
is not greatly  reduced by  the  presence of alum inium , 
thorium, beryllium, or cerium  if 10 % of hydrochloric 
acid be added. Thé zirconium—gallocyanine complex 
may be precip ita ted  by  addition  of 4 % sodium 
arsenate solution to  the  ho t acidified m ixture, addition 
of alcohol to  dissolve any  excess of gallocyanine, and 
filtration of the  complex arsenate tlirough a  filter 
pencil; 2—3 microg. of zirconium yield a  definito 
muo_ deposit. The m -nitrophenylarsinate m ay be 
precipitated by  a  sim ilar m ethod, and the reaction is 
then especially useful when large quantities of cerium 
are present. In  all the  reactions employing gallo-

cyanine n itra te  m ust be absent, and  the reagent should 
be added in  the  solid form , as its solutions become less 
sensitive when kept. W hen employed as a  drop 
reaction the lim iting concentration is abou t 1 in 200D, 
and  the reaction  is applicable in  presence of 500 times 
the quan tity  of thorium . H . F . G i l l b e .

D e te rm in a tio n  of p la t in u m  in  p la t in u m  o re . 
W . R . S c h o e l l e r .—See B., 1931, 117.

U ltra -v io le t  s p e c tro p h o to m e try . G. E . D a v is  
and C. S h e a r d  (J . Opt. Soc. Amcr., 1931, 21, 47— 
58).—A simple type  of container for the  under-w ater 
spark, w ith suitable electrical circuits, and a new 
type  of quartz  cell to  contain liquids under exam in
ation are described. Experim ental technique, m odi
fications of apparatus, and  m ethods of obtaining 
d a ta  w ith the quartz  spectrograph and H ilger ro ta ting  - 
sector photom eter are considered. N. M. B l ig h .

C ath o d e  s p u t te r in g . C. H . Ca r t w r ig h t  (Rev. 
Sci. In str., 1930, [ii], 1 , 758—763).—The practical 
technique of sputtering, and  a  suitable apparatus, are 
described and  discussed w ith special reference to  the 
deposition of gold and  platinum . N. M. B l ig il

“  S t a r  t r a i l  ”  m e th o d  fo r  s p e c tro g ra p h ic  
d e te rm in a t io n  of e le m e n ts . A. G. S h e a d  and
G . F . S m it h  (J. Amer. Chem. Soc., 1930, 5 2 ,  5295).—  
The image of a  bright line from the  spectrum  falls on a 
film moving rapidly  a t  constan t speed so th a t  the  trace 
of the  lino is spread ou t in to  a band of uniform density. 
The density  depends on the concentration of the  given 
elem ent in  th e  solution employed. The concentration 
of the elem ent can be determ ined by  comparison w ith 
th e  bands obtained when solutions of known con
centration are used. J .  G. A. G r if f i t h s .

L o w -v a c u u m  p r e s s u r e  c o n tro l  a p p a ra tu s .  L. A.
R ic h a r d s  (Rev. Sci. In str., 1931, [ii], 2 ,  49—52).—  
A n appara tus is described for m aintaining any  con
s ta n t vacuum , independent of atm ospheric changes, 
in  any  num ber of vacuum  tanks, the pressure in  each 
being independently  variable. A control vacuum  
is employed, and is preserved by  a  pum p started  
autom atically  b y  an  electrical m ake and break ac tuated  
b}r variations of external pressure. N . M. B l ig h .

D e te rm in a tio n  of th e  re f le c tiv ity  of m e ta ls  a n d  
re f le c to rs  fo r  u l tr a -v io le t  r a y s  b y  m e a n s  of a  
c a d m iu m  ce ll a n d  e le c tro m e te r . A. R u t t e n a u e r  
(Licht u. Lam pe, 1928,17, 2 p p . ; Chem. Zentr., 1930, 
ii, 1664).

E ffec t of v a r io u s  f a c to r s  in  th e  o u tp u t  of 
L ec lan ch e  ce lls . V. A. K o s t j e j e v .—See B., 
1931, 166.

F i l te r  f la s k s  w ith  in te rc h a n g e a b le  s id e - tu b e s .
F . F r ie d r ic h s  (Chem.-Ztg., 1931, 5 5 ,  31).—The 
ordinary conical flask for vacuum  filtration is provided 
w ith  a  side tubulure into which any  type of tube m ay 
be fitted  by  m eans of rubber or glass stoppers.

A. R . P o w e l l .
F i l te r -p a p e r  c o n ta in in g  io d in e . K . S c h e r in g a  

(Pharm . W eekblad, 1930, 67, 1362).—Filter-papers 
several years old were found to  contain 0-5 mg. of 
combined iodine. S. I. L e v y .

E le c tro d e  c o n ta in e rs  fo r  r a p id  p a m e a s u r e 
m e n t. W . K o r d a t z k i  (Chem. F abr., 1931, 25—
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27).—Three electrode containers for the hydrogen or 
quinhydrone electrode are described. The first 
consists essentially of a crucible of porcelain, glazed 
except for its  lower extrem ity. W hen it  is immersed 
in potassium  chloride solution for E .M .F. m easure
m ent against a  calomel electrode the unglazed tip  
acts as a  diaphragm . Several crucibles are used 
a lternate ly  and  are kep t in  sa tu ra ted  potassium  
chloride solution when no t in  use. A nother design 
consists of a glass tube  narrowed a t  the bottom  and 
closed by a rod of porous porcelain w ith  rubber 
connexion. A half-cell suitable for continuous p a 
m easurem ent is sim ilarly fitted to  a porcelain rod. The 
tube above th is is packed w ith  solid potassium  chloride 
and charged w ith potassium  chloride solution. A side 
tube com m unicating w ith an  upper tube in  which the 
solution to  be examined is contained enables this to  
be held in contact w ith the potassium  chloride solution, 
and, if necessary, ru n  through the apparatus a t  any 
desired ra te . A series of com parative determ inations 
is given. C. Ir w in .

L u th e r ’s  c a lc iu m  e le c tro d e  of th e  th i r d  o rd e r .
J .  V e l ise k  and K . S v enc o n  (Chem. Listy, 1930, 24, 
467— 471).— The results obtained for the concen
tra tio n  of calcium ions, using the above electrode, are 
neither accurate nor reproducible.

R . T r u sz k o w sk i.
V a c u u m  e v a p o ra tio n  a n d  d is ti l la tio n . H . N. 

N a u m a n n  (Chem. F a b r ., 1931, 4— 7).—Most vacuum  
distillation appara tus involves a relatively  enormous 
gas velocity. W ith liquids which foam the contam in
a tion  of the distillate can be avoided only by greatly  
reducing the  throughput. A swan-neck connexion 
between the flask and the condenser minimises this 
effect as far as possible. W hen evaporation is to  be 
carried to  dryness a  flask in two halves is of service. 
The lower half, of copper, has a central pocket in 
which the last traces of liquid collect and  in to  which 
the boiling capillary extends. An appara tus capable 
of distilling up to  10 litres per hr. a t  10—20° is 
described. This is recommended for the  preparation  
of sera and o ther sensitive biochemical products.

C. I r w i n .
V ac u u m  fra c tio n a tio n  of p h le g m a tic  liq u id s .

K . H ickm an and  W . W e y e r t s  (J. Amer. Chem. Soc., 
1930, 52, 4714—4728; cf. A., 1930, 567).—Still 
heads, w ith special m anom etrie devices, for fraction
ating liquids under accurately known low pressures 
are described. In  order to  obtain correct d a ta , the 
therm om eter should bo situated  in an  expansion of 
the  column where the  vapour has a  relatively small 
velocity, and the m anom eter should operate directly  
from the wall of th is expansion. The m ethods have 
been applied to  the purification of 1 -chloronaphth- 
alene and n-buty l benzoate, and the  separation of the 
la tte r from ethy l ph thalate . J .  G. A. Gr if f it h s .

S e p a ra to ry  fu n n e l fo r  w a s h in g  h eav y , v o la tile  
liq u id s . H . S. K in g  (Proc. Nova Scotian Inst. Sci., 
1930, 17, 240—241).—The apparatus is constructed 
from two separatory funnels, the stem  of the first 
ending in the bulb of the second and the top  of the 
second being joined to  the bulb of the first. A heavy 
liquid in the  first funnel can be delivered into the 
second ou t of contact w ith the atmosphere, and after

any  supernatan t liquid has been discarded, is returned 
for further washing by inverting the  apparatus.

M. B u r t o n .
G a s  a n a ly s is . E . V o ssie c k  and A. S chm itz 

(Chem. F abr., 1930, 529—531).— In the modified 
apparatus described the com bustion and absorption 
of the gases are conducted in two independent 
system s so th a t two analyses can bo made side by side. 
The absorption p ipette  has the wide p a r t (30 c.c.) a t  
the  top and the narrow calibrated p a r t (20 c.c.) a t  tho 
bottom , whereas in the  com bustion p ipette  these 
positions arc reversed. Various m inor modifications 
in the absorption and  cooling apparatus are described.

A. R . P o w ell .
S lo w -c o m b u s tio n  p ip e tte  fo r  g a s  a n a ly s is . 

H . R . A m b l e r  (J. Sci. In str., 1931, 8 , 18— 19).—In  
tho apparatus described the slow combustion of gases 
is ensured w ithout risk of explosion by controlling tho 
ra te  of supply  of oxygen, which is led through a 
capillary tubo under a surfaco of mercury. Tho 
apparatus m ay also be used as an explosion pipotto 
and for the absorption of gas in liquid reagents.

E. S. H e d g e s .
E v a p o ra tio n  of la rg e  q u a n ti t ie s  of l iq u id s  in  

th e  la b o ra to ry . C. B l a c h er  (Chem. F abr., 1930, 
534).—Tho apparatus previously doscribed by Fuchs 
(A., 1930, 1549) is modified by inverting tho reservoir 
flask in a beaker from which the liquid is continuously 
siphoned into the evaporating vessel as the level sinks 
therein. In  this w ay the  reservoir can be repeatedly 
refilled w ithout disturbing the evaporation.

A. R . P o w e l l .
P h y s ic a l m e th o d s  in  c h e m ic a l la b o ra to r ie s .  

X VI. A c tio n  of e le c tr ic a l d is c h a rg e s  on g a se o u s  
e le m e n ts  a n d  c o m p o u n d s . H . G e h l e n  (Z. angew. 
Chem., 1931, 44, 30—34).—The preparation, p ro 
perties, and reactions of active nitrogen and hydrogen 
are reviewed and a  brief account is given of th e  action 
of a  glow discharge on various organic gases and 
vapours. A. R . P o w e l l .

A u to g ra p h ic  a p p a r a tu s  fo r  d e te rm in in g  in 
flex io n  p o in ts  in  m a g n e tic  su sc e p tib i l i ty  cu rv e s . 
J .  L. H o ug hton  (J. Sci. In str., 1931, 8 , 7— 14).— 
The apparatus described enables autom atic records of 
the  variation  of m agnetic susceptibility w ith tem per
atu re  to  be taken. An alternating  curren t from  a 
valve oscillator is supplied to  the m agnetising coil of 
th e  apparatus and  the ou tpu t from the search coil, 
amplified and  rectified by  triode valves and a  W esting- 
house rectifier, is registered on a  thread recorder, 
together w ith  the tem perature of the specimen under 
exam ination. E. S. H e d g e s .

A d ju s ta b le  d ro p -c o n tro l  fo r  b u re t te s .  F . H o l 
l a n d e r  (Science, 1931, 73, 45— 46).— A mechanical 
drop-control for m icro-titrations is decribed.

L. S. T h e o b a l d .
S im p le  b u re t te  w ith o u t fau ce t. P . S. T o lch k ov  

(J. Chem. Ind ., Russia, 1929, 6 , 207—208).—Simple 
arrangem ents for filling burettes w ithout adm ittance 
of air are described. Ch em ical  A bstr a c t s .

In o rg a n ic  lu b r ic a n ts .  IV . L u b r ic a n ts  fo r 
te m p e ra tu re s  above  a n d  b e lo w  n o rm a l. W . A. 
B o ug h to n  (J. Amer. Chem. Soc., 1930, 52, 4858— 
4860).—High b.-p. aqueous solutions of m eta- and
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ortho-phosphoric acids, sodium m otaphosphate alone 
and mixed w ith borax, and orthophosphoric acid 
afford lubricants which m ay be used w ithin ranges of 
tem perature between 25° and 1(50°. Fused salts 
mixed w ith graphite or kaolin afford lubricants 
effectivo w ithin ranges of tem perature between 45° 
and 360°. Solutions of m ctaphosphoric acid m ay be 
used a t  tem peratures between —75° and  0°.

J .  G. A. Gr if f it h s .
M a n o m e te r  fo r  s m a ll  p r e s s u r e  d if fe re n tia ls  a t  

h ig h  p re s s u re s .  J .  H . B o y d , jun . (J. Amer. Chcm. 
Soc., 1930, 52, 5102—510G).—The instrum ent is 
suitably enclosed to  perm it the  uso of high pressures 
and consists of a m ercury reservoir of diam eter
8-9 c m .; beneath the surface of the m ercury projects 
the lower end of a riser well of 8 mm. bore in which 
can bo moved a screw which perm its an  electrical 
circuit through the m ercury to  be comploted or 
broken. The lovel of the m ercury in the  well is 
measured in term s of the position of the toil of the 
screw when, on slowly raising the screw, the circuit is

ju s t broken. Pressure differentials of 1 in. of m ercury 
a t  a to ta l pressure of 3000 lb. per sq. in. can be 
determ ined to  w ithin 0-001 in.

J .  G. A. Gr if f it h s .
C o n te n t of i ro n  so lu b le  in  h y d ro c h lo r ic  a c id  of 

a s b e s to s  u s e d  fo r  G ooch  c ru c ib le s . E . Ca t - 
t e l a in  (Bull. Soc. chim., 1930, [iv], 47,1404— 1406).— 
The iron conten t of a  num ber of samples of white 
asbestos fibro “ for Gooch crucibles,” determ ined by 
extraction w ith hydrochloric acid, varied from  1-187 
to  8-553%. O ther specimens, e.g., of cord and  powder, 
contained from 0-067 to  12-873%. In  all cases traces 
of manganese also were present. H . F . G i l l b e .

D ro p p in g -f la sk  fo r  b o ilin g  liq u id s . E . K r u g e r  
(Chem.-Ztg., 1930, 54, 987).—An Erlonm eyer flask 
w ith the side-tube draw n ou t a t  the end and slightly 
bent over is convenient for delivering drops of boiling 
wator, e.g., to  precipitates. The neck draw n ou t a 
little  and  bent in the opposite direction will deliver 
largo quantities. L .  J .  H o o l e y .

G eochem istry.
Io d in e  c o n te n t of L a tv ia n  w a te r s  in  re la t io n  to  

th e  d is t r ib u tio n  of g o itre . J .  K u i -zis  (Latvij. 
Univ. R aksti, 1930, 1, 425— 453).—System atic
analysis of the w ater in  different p arts  of L atv ia  
reveals a  correlation between iodine deficiency and 
tho incidence of goitre. No effect can be traced  to  
an abnorm ally large content of calcium, magnesium, 
iron, or hum ic substances. D eterm ination of iodine 
excreted w ith tho urine affords a  more satisfactory 
indication of the  adequacy or otherwise of the iodine 
supply of a d istric t th an  analysis of the w ater supply 
only. The causes of iodine deficiency are discussed.

~F. L. U s h e r .
R a d io a c tiv ity  of S to n e  M o u n ta in  s p r in g s .  

•J. A. H ootm an  and W. S. N elm s (Amer. J .  Sci., 1931, 
[v], 21, 37—38).— The radioactive conten t of springs 
at Stone M ountain, Georgia, is due m ainly to  radium  
emanation originally dissolved in the  w ater. The 
values obtained range from 15-60 to  0-12 millimi- 
crocuries per litre. C. W. G ib b y .

R ad io ac tiv ity  of th e  m in e r a l  s p r in g s  of S o u th  
Poland. L . W e r t e n s t e in , W . B a r t n ic k a , and  J . 
B iczyk (Spraw. Proc. pan st. In st, farm ., 1926; Chem. 
Zentr., 1930, ii, 29).—The rad ioactiv ity  of 49 springs 
did not exceed a  few Mache units.

L. S. T h e o b a l d .
A p p lica tio n  of th e rm o -m a g n e t ic  a n a ly s is  to  th e  

s tu d y  of i r o n  m in e ra ls  a n d  o x id es . J .  H ugget  
and G. Ch a u d r o n  (Korrosion u. M etallschutz, 1930, 
6 , 79—82; Chem. Zentr., 1930, ii, 1347).—The Curie 
point of m agnetite is near 570°; heating a t  330° in air 
affords an unstable, strongly m agnetic compound of 
composition between Fe20 3 and Fe30,,. M artite and 
oligist show instab ility  a t  570° and 675°. Goethite, 
param agnetic, becomes ferrom agnetic when heated in 
air a t  360°. The m agnetisability increases in a  
vacuum owing to  rem oval of water, and a t  570° 
diminishes further. G oethite dehydrated  a t  600°

in a vacuum  behaves like m agnetite. Lepidocrocite 
behaves similarly. P yrite  and m arkasite, a t  first 
non-m agnetic, undergo oxidation a t 400°. P y rrho tite  
when heated in air above 250° exhibits a t  first an 
increase and then  an irregular decrease in m agnetis
ation up  to  340°. R u st behaves like goethite or 
lepidocrocite. A. A. E l d r id g e .

M in e ra l  co llec tio n  of th e  K o n g sb e rg  s i lv e r  
w o rk s  a s  b a s is  fo r  th e  s tu d y  of th e  o r ig in  of th e  
s ilv e r  d e p o s its . R . S to r e n  (Tidsskr. K jem i Berg., 
1931, 11, 16— 21).—The different forms and modes of 
occurrence of native silver and argentite in  the Kongs
berg m ining field are described, and the  probable 
modes of form ation of the  silver minerals are discussed. 
The m ossy varie ty  of native silver invariably contains 
m ercury, in some cases up to  7% , w hilst this elem ent 
is absent from the wire silver; the  form er kind of 
silver is also always accompanied by small am ounts 
of nickel and  cobalt m inerals, thus resembling the 
occurrence a t  Temiskaming in  Canada. I t  is sug
gested th a t  a p a r t  of the  native silver m ay have been 
form ed from the  reduction of argentite  by  hydro
carbons ; support is afforded to  this view by  the 
frequent occurrence of small quantities of an th racite  
in  the lodes. L ittle  a tten tion  has h itherto  been paid 
to  the presence of m ercury in the s ilv e r; th is element 
is more abundan t th an  was form erlysupposed, although 
no definite m ercury ores occur, and the  investigation 
of the source of th is m ercury is regarded as being 
im portan t for determ ining the  mechanism of the 
origin of the  silver deposits. H . F. H ar w o o d .

F o rm a tio n  of ta lc . E . E n k  (Kolloid-Z., 1931, 
54, 84—86).—The geological form ation of talc is 
fu rther discussed from a colloid-chemical po in t of 
view (cf. A., 1930, 732). E. S. H e d g e s .

B o le ite , p se u d o b o le ite , a n d  c u m e n g e ite . G.
F r ie d e l  (Z. K rist., 1930, 73, 147— 158; Chem. 
Zentr., 1930, ii, 1355).—Boleite, tetragonal, is no t
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identical w ith  pseudoboleite (cf. Gossner and Arm, 
A., 1930, 1352). A. A. E l d r id g e .

P e g m a t i te s  of so d a lit ic  sy e n ite  f ro m  R u m a  
Is la n d  (Los A rc h ip e la g o , F re n c h  G u in ea ). S e r -  
a n d ite , a  n ew  m in e ra l .  A. L acro ix  (Cornpt. rend., 
1931, 192, 189— 194).—These pegm atites consist 
prim arily  of m icroperthite, between th e  plates of 
which are found (the groups arc in  approxim ate order 
of c rysta llisa tion ): (1 ) sodalite, elmolite, and  euco- 
lite, w ith occasionally astrophyllite  and  arfvedsonite, 
also leucophanite, fluorspar, serandite, aegyrine, blende, 
and m olybdenite; (2) analcite and m esolite; (3) 
villiaum ite in fine carm ine crystals. Eucolitc is 
occasionally replaced by catapleiite, or converted in to  
eudialite. Serandite, leucophanite, and  catapleiite are 
confined to  the  pegm atites, lavenite being the  only 
silicozirconate in  the  syenite, which also contains 
pyrochlore and galena, b u t no blende or m olybdenite. 
The sodalite fluoresces intensely (orange-yellow) 
in  u ltra-violet light, as also do the  catapleiite  (green), 
leucophanite (peach), and fluorspar (violet). Serandite 
is a new mineral, crystallising in  monoclinic, peach- 
coloured crystals sometimes 5 cm. long, d  3-215; 
optically positive, y  1-68S, p 1-G60 (approx.), y — a
0-035. I ts  composition is S i0 2 48-72, A1,03 0-29, 
Fe20 ,  0-03, FeO 1-33, MnO 2S-99, MgO 0"-06, CaO
10-42, N a20  7-38, K 20  0-2G, H aO +  2-67, I I 20 -  011 , 
to ta l 100-46%; corresponding w ith  th a t  of an  
acid m anganous sodium calcium inetasilicate, 
(Mn,Ca)7.5,(N a,K )3,H 2(SiO3)10. C. A. S il b e r r a i).

G n e isse s  in  M a n ito b a  a n d  S a s k a tc h e w a n .
E . L. B r u c e  and A. F . M a t h e so n  (Trans. Roy. Soc. 
Canada, 1930, [in], 24, IV , 119— 132).—The Ivisseye- 
new gneiss near th e  ore-body in  th e  S herritt Gordon 
mine in  northern  M anitoba is described. I t  consists 
of andesine, amphibole, and garnet, w ith some 
m agnetite and quartz, and  has been derived by  the  
recrystallisation of a  sedim entary rock. Chemical 
analyses are given of the  rock and  of the  contained 
garnets. Similar gneisses also occur in  northern  
Saskatchewan. L. J .  S p e h c e r .

H y d ra rg i l l i te  a n d  su lp h id ic  b a u x ite  in  I s t r ia .
T . K orm os [w ith G e d e o n ] (Ban. Kohasz. Lapok, 
.1903, 63, 269—277; Chem. Zentr., 1930, ii, 1851).— 
Analyses are recorded. The m ud of the  medicinal 
spring a t Santo Stefano contains : A120 3 2S-79, S i0 2
41-72, T i0 2 0-40, F e20 3 2-25, Mn20 3 trace, CaO 5-16, 
P 2Os 0-22, FeS2 1-18, loss on ignition 20-GS7%.

A. A. E l d r id g e .
M e lip h a n ite  a n d  le u c o p h a n ite . W. H . Z a c h a - 

r ia s e n  (Z. K rist., 1930, 74, 22G— 229; Chem. Zentr.,

1930, ii, 1964).—M eliphanite has th e  form ula 
(Ca,Na)2Be(Si,Al)2(0 ,F )7 ; leucophanite has the  
form ula (Ca,Na)2BeSi2(0 ,0 H ,F )7.

A. A. E l d r id g e .
O rig in  of d e s e r t  v a rn is h . J .  D. L a u d e r m il k  

(Amer. J .  Sci., 1931, [v], 21, 51— 66). A sam ple of 
“ desert varn ish ,” the  properties of which arc 
described, contained S i0 2 90-00, A120 3 1-20, F e20 3
2-40, CaO 0-60, MgO trace, MnO 4-46, loss on 
ignition 1-40%. C. W . G i b b y .

R a d iu m  in  ro c k s . I I .  G ra n i te s  of E a s te r n  
N o r th  A m e r ic a  f ro m  G e o rg ia  to  G re e n la n d .
C. S. P iggot (Amer. J .  Sci., 1931, [v], 21, 28—36).— 
Figures given for th e  radium  contents of rocks are 
revised (cf. A, 1929, 1035). E leven other rocks have 
been examined. G ranite from  Stone M ountain, 
Georgia, and  from  N orth  Jay , Maine, contain, 
respectively, 3-81 and  3-39 X10-12 g. R a per g. The 
radium  conten t of the  others varies from 2-79 to
0-26 X 10-12 g. per g., w ith  an  average value of abou t
0-9 X10-12. C. W. G ib b y .

C h e m ic a l re a c t io n s  of c o llo id a l c lay . R . 
B r a d f ie l d  (J. Physical Chem., 1931,35,360—373).-— 
A general review in  which th e  characteristics of 
hydrogen clays, the  titrab le  acidity  of clcctrodialysed 
clays, the  d istribu tion  of a base between an  clcctro
dialysed bentonite and organic acids, and the  effect of 
th e  exchangeable cations on  th e  physical properties of 
clays are discussed. L. S. T h e o b a l d .

C o m p o s itio n  of N ew  Y o rk  so ils . J .  A. B izzell  
(Cornell Univ. Agric. E xp . S ta. Bull., 1930, No. 513, 
25 pp.).—Among num erous soils exam ined the  to ta l 
calcium content alone is characteristic of soil type. 
The to ta l contents of nitrogen, phosphorus, sulphur, 
potassium , and  magnesium, w hilst in  no w ay asso
ciated w ith type, tended to  be higher in  more finely 
tex tu red  soils. The nitrogen and  sulphur contents 
were higher and  th e  potassium  and magnesium 
contents lower in  surface soils th a n  in subsoils.

A. G. P o l l a r d .
N a tu re  a n d  fa te  of th e  m e te o r  c r a te r  b o lid e . 

H . L. F air c h il d  (Science, 1930, 72, 463—467).—  
Speculative. The na tu re  of the  m eteor which 
produced the  M eteor Cradle, Arizona, is discussed.

L. S. T h e o b a l d .
B a r r in g e r  m e te o r i te . D. M. B a r r in g e r , jun . 

(Science, 1931, 73, 66—67).—Polem ical (cf. prc 
ceding abstrac t). L. S. T h e o b a l d .

C h em ica l a s p e c ts  of th e  o r ig in  of p e tro le u m . 
S. C. L i n d  (Science, 1931, 73, 19—22).—A presi
dential address. L. S. T h e o b a l d .

O rganic C hem istry.
T h e r m a l  c h lo r in a tio n  of m e th a n e  b y  a  flow  

m e th o d . R . N. P e a se  and G. F . W alz (J. Amer. 
Chem. Soc., 1931, 53, 382).—Chlorination (non- 
catalytic) of m ethane occurs in  pyrex glass tubes 
above 200° a t  1 a tm .; the  reaction  is homogeneous. 
A t 225—300°, the  reaction  is inhibited by  oxygen, 
b u t a t  375° the  ra te  is no t affected. H . B u r t o n .

D e c o m p o s itio n  a n d  sy n th e s is  of o rg a n ic  c o m 
p o u n d s  b y  e le c tr ic a l  d is c h a rg e s . I . E le c tro d e -  
le s s  d is c h a rg e . W . D. H a r k in s  and D. M. Ga n s .—  
See th is vol., 318.

S y n th e s is  a n d  p y ro ly s is  of m e th y la lle n e  a n d  
e th y lace ty len e . C. D. H u r d  and  R . N. M e in e r t
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(J. Amer. Chem. Soc., 1931, 53, 2S9—300).—M ethyl
allene (A ^-butadiene), b. p. 10-3°, d!\ 0-676, n\?
1-4205 (tetrabrom ide, b. p. 97-5°/7 mm., m. p. —2°, 
d f  2-510, ?if! 1-6070), is prepared  by  the  m ethod of 
Bouis (A., 1928, 1112) by  w ay of aSy-tribrom obutano 
and $y-dibromo-Aa-bute?ie, b. p. 75°/20 mm., d f
1-8881, rif, 1-5464. M ethylallene decomposes com 
pletely a t  500—550° w ith  a  contact tim e of 36 se c .; 
75% is polymerised to  liquid products which contain a 
dimeric methylallene, b. p. 110— 115°. The gaseous 
products consist of small am ounts of hydrogen, 
methane, ethane, ethylcno, propylene, and  allene. 
Pyrolysis, of othylacetylene (Aa-butineno), b. p. 8-5° 
(lit. 8-5° and  14— 18°), prepared from sodium acetylide 
and ethyl su lphate in  liquid am m onia, a t  5S0—600° 
gives abo u t 33%  of liquid products similar to  those 
formed from  m ethylallene, allene, and  propinene 
(this vol., 61); hydrogen, paraffin hydrocarbons 
(main products), ethylene, propylene, and small 
amounts of allene, acetylene, and  propinene are 
found in  the  gaseous products. Pyrolyses of allene 
(loci cit.) and  m ethyallene are very  similar.

H . B u r t o n .
O x id a tio n  of 11 t r i /s o b u ty le n e  "  b y  ozone.

R. J .  M cCu b b in  (J. Amer. Clicm. Soc., 1931, 53, 
356—359).—T reatm ent of “ trinsobutylene ” (B u t
lerov, A., 1880, 230) w ith  ozonised oxygen in  acetic 
acid containing 1-5—2 % of acetic anhydride, and 
subsequent decomposition of the ozonidc by the 
addition of w ater and  zinc dust, affords trim ethyl- 
acetaldehyde, m ethyl teri.-butylm ethyl ketone, diferi.- 
butylm ethyl ketone, and  m ethyl aa-diterf.-butylethyl 
ketone. To explain the  form ation of the  last-nam ed 
ketone, i t  is necessary to  assum e th a t  a  pinacolic 
rearrangem ent occurs during ozonolyisis (cf. be. cit.). 
The original hydrocarbon probably  contains P(3S^- 
pentamethyl-Az-heptene (2 mols.), SS-dimethyl-fi- 
ieri.-butylmethyl-A“-pentenc (1 mol.), and  ¡388- 
trimethyl-y-feri.-butyl-As-pentene (1 mol.) (which 
undergoes the  rearrangem ent). H . B urt  ox.

S y n th es is  of sq u a le n e . P . K a r r e r  and  A. 
He l fen ste in  (Helv. Cliim. A cta, 1931,14, 78—85).— 
Treatment of im pure farnesi/l bromide, b. p. 125— 
140°/I mm., prepared from  farnesol or nerolidol by  
Juvala’s m ethod (A., 1930, 1401), w ith potassium  a t  
100—135°, or, better, w ith  magnesium (activated by 
methyl iodide) in  ether, gives a fraction, b. p. 215— 
240°/l-l—1-2 m m ., containing squalene, since it  
affords a hexahydrochloridc, m. p. 144— 145°, crystall- 
ographically identical w ith  the  squalene hexahvdro- 
chlorido, m. p. 143— 145°, described by  Heilbron, 
Kannn, and  Owens (A., 1926, 816). Squalene is, 
therefore, correctly represented as 
(CMe2:[CH-CH2-CH2-CMe]2:CH-CH2-)2 (cf. A., 1930, 
1422). The yield of hexahydrochloride is abou t 
7% (on the farnesyl bromide used). H . B u r t o n .

P re p a ra t io n  of a lk y l io d id e s . H . S. K ing  
(Proc. Nova Scotian In st. Sci., 1930,17, 242—243; cf. 
ibid., 1924, 16 , 87—91).—M ethyl alcohol containing 
10% of w ater can bo used in the  p reparation  of m ethyl 
iodide by the  m ethod previously described (loc. cit.). 
The preparation of an  alkyl iodide is expedited by 
covering the  iodine w ith  the  alcohol and adding the  
resultant solution to  the m ixture of phosphorus and

the  rem ainder of the  alcohol m aintained, in  the  case 
of m ethyl alcohol, a t  70—75°. Sufficient a lky l iodide 
is produced to  serve as the solvent for the iodine.

H . B u r t o n .
P h o to c h e m ic a l re a c tio n s  of g a se o u s  m e th y l  

io d id e . J .  R . B a t e s  and R . S p e n c e  (J. Amer. 
Chem. Soc., 1931, 53, 381).—A study  of th e  pho to 
chemical decomposition and oxidation of gaseous
m ethyl iodide supports the  initial change CH3I >-
CHg-f-I (cf. Iredale and Mills, A., 1930,1498). F orm 
aldehyde, paraform aldehyde, and m ethylal are formed 
during the oxidation. H . B u r t o n .

P r e p a r a t io n  of n i tro m e th a n e . P . P. P ritzl  and
H . A d k in s  (J. Amer. Chem. Soc., 1931, 53, 234—  
237).— In  the preparation  of n itrom ethane from  
equim olecular quantities of sodium cliloroacetate and 
n itrite  (W hitm ore and  W hitm ore, Org. Synth., 1923, 
3, 83), approxim ately 50%  of the  n itrite  is converted 
into nitrom ethane. A fu rther 24%  affords m eth- 
azonic acid (by w ay of nitrom ethane), whilst the  r e 
m ainder does no t reac t owing to  p a r t of the  chloro- 
acetatc  being hydrolysed to  glycollate. The yield of 
nitrom ethane is increased to  65—70%  when an  excess 
of chloroacetate solution is u se d ; th is is best added 
gradually to  the n itrite  a t  100— 110 °.

H . B u r t o n .
P r e p a r a t io n  of a b so lu te  a lco h o l. E . G. Y o u n g  

(Proc. N ova Scotian In s t. Sci., 1930,17, 248—255).—  
The cheapest m ethod of preparing absolute alcohol is 
to  hea t 95% alcohol (1 litre) w ith calcium oxide (300 g.) 
for 4 hrs., and  th en  d istil; the yield is abou t 80% 
(cf. Noyes, A ., 1923, i, 433). The m ethod of Lyons 
and  Sm ith (B., 1926, 384) gives a  b e tter yield a t  a 
slightly higher cost, b u t the  product often possesses a 
disagreeable odour. The m ethod of Young (J.C.S., 
1902, 81 , 707) is im practicable. H . B u r t o n .

C o n fig u ra tio n a l re la t io n s h ip s  of p h e n y la te d  
c a rb in o ls . P . A. L e v e n e  and A. W a lti (J. Biol. 
Chem., 1931, 90, 81— 88).—Condensation of d- 
pi-opylene oxide w ith magnesium «-propyl brom ide 
gives Tm ethyl-n-butylcarbinol, a“  —1-75° (a-naphthyl- 
urethane, m. p . 81— 82-5°, [a]‘i? —4-28° in alcohol), 
consequently th e  Grignard reaction is no t accom panied 
by  a  W alden inversion (cf. A., 1926, 597; 1928,1353). 
Similarly, magnesium  phenyl bromide gives Z-benzyl- 
m ethylcarbinol, b. p. 114°/25 mm., [<x% —19-8° 
(a-naphthylurethane, m. p. I l l — 113°, [a]» —31-6°), 
oxidised by  sodium dichrom ate to  benzyl m ethyl 
k e to n e ; therefore Z-benzylmethylcarbinol, ¿-propyl
ene oxide, and  Z-lactic acid arc configUrativelv 
related. H . A. P igg o tt .

P r e p a r a t io n  of a n h y d ro u s  p in a c o l. H . S.
K in g  and  W . W . S t e w a r t  (Proc. Nova Scotian Inst. 
Sci., 1930, 17, 262—267).—Pinacol hydrate  is heated 
w ith benzene in a  flask fitted w ith a 3 ft. fractionating 
column, and  the  benzene in  the  distillate is separated 
from w ater in an  autom atic separator and returned  to 
tho distilling flask. The process is continued until all 
th e  w ater is removed, and  the  benzene is distilled off, 
leaving a  residue of anhydrous pinacol. The above 
m ethod is sufficiently accurate to  determ ine the  w ater 
conten t of samples of the hydrate. D ehydration by 
m eans of calcium carbide in  e ther gives a product
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w ith  a  disagreeable odour; the  use of anhydrous 
copper su lphate causes p artia l decomposition.

H . B u r t o n .
H o m o g e n e ity  a n d  p o ly m o rp h ic  t r a n s f o r m 

a tio n  of p e n ta e ry th r i to l .  L. E b e r t  (Ber., 1931, 
64, [B], 114— 119; cf. Friederich and  Briin, th is vol., 
02).—The m ost efficient m ethod for the  purification of 
pentaerythrito l is very cautious sublim ation in  a high 
vacuum  a t  about 130°; the  transparen t, th in , 
quadratic  leaflets have m. p. 260-5° (corr.), in agree
m ent w ith the datum  of Friederich and  Briin. W hen 
heated, tetragonal pen taery thrito l passes into a  cubic 
m odification; a  study  of the cooling curve of penta- 
c ry thrito l fixes the  transition  tem perature a t  179-5°.

H . W r e n .
H ig h -p re s s u re  sy n th e s is  of m e th y l  e th e r  a n d  

i t s  th e o re t ic a l  b a s is . E . B ir k  and R . N itz sc h - 
m a n n  (Metallbörse, 1930, 20, 1295— 1296, 1351, 1407; 
Chem. Zentr., 1930, ii, 1941).—The equilibrium 
constants for the dehydration  of m ethyl alcohol to 
m ethyl ether have been determ ined for tem peratures 
betw een 240° and  400°, together w ith their dependence 
on the concentration. A m athem atical s tu d y  of the 
form ation of m ethyl ether, by  w ay of m ethyl alcohol, 
from  carbon monoxide and hydrogen indicates a  yield 
of 0-892— 11-25%. " A. A. E l d r id g e .

A u to -o x id a tio n  re a c tio n s . I I .  M e c h a n ism  of 
th e  a u to -o x id a tio n  of e th e rs . N. A. M il a s  (J. 
Amer. Chem. Soc., 1931, 53, 221—233).—The ra te  
of absorption of oxygen by  dibenzyl e ther in  absence 
and presence of various catalysts has been determ ined 
a t  40±0-05°. Iodine, picric acid, and  p-benzoquinone 
are inhibitors, whilst small am ounts of copper, silver, 
gold, iron, and especially m ercury are accelerators. 
H ydroxybenzyl peroxide, bcnzaldehyde, and benzoic 
acid are produced during the oxidation. U ltra 
violet irradiation  of dibenzyl, benzyl te r t .-butyl, b. p. 
205-6— 208° (coit. ; slight decomp.), d f  0-9439 
(prepared from benzyl chloride and sodium tert.- 
butoxide a t  the ordinary tem perature), e thy l «-, iso-, 
sec.-, and  ¿erf.-butyl, «-propyl fed.-butyl, di-n-butyl, 
and m ethyl tert.-butyl ethers, and dioxan in quartz 
vessels a t  abou t 45° accelerates peroxide form ation 
to  varying extents. H ydrogen peroxide is form ed in 
all cases, tert.-butyl alcohol is isolated from all the  
alkyl ferf.-butyl ethers, and  formic acid is obtained in 
small am ount from all ethers containing the m ethyl or 
ethyl g ro u p ; dioxan gives some formic acid and 
glycollaldehydc. The peroxides from  ethy l tert.- 
butyl, ?i-propyl ferf.-butyl, di-w-butyl, and ethyl 
¡sobutyl ethers are oils which explode violently when 
heated. Their properties differ from  those of mono- 
end di-hvdroxyalkyl peroxides. The views of W ie
land and  W inglcr (A., 1923, i, 650) on the  au to 
oxidation of ethers are held to  be un tenab le; oxid
ation is considered to  occur through oxonium peroxides 
(cf. A., 1929, 1019). H . B u r t o n .

R e a c tio n  b e tw e e n  o rg a n ic  s u lp h u r  c o m p o u n d s  
a n d  s o d iu m  in  l iq u id  a m m o n ia . F . E . W illia m s 
[with E . G e b a u e r -F u e l n e g g ] (J. Amer. Chem. Soc., 
1931, 53, 352—356).—D iethyl, di-w-propyl, and 
di-n-heptyl sulphides react w ith sodium in liquid 
am m onia forming the corresponding sodium mer- 
captides and  a lk a n e s : SR 2+ 2N a + N H 3— >

R -S N a+ N aN H 2+ R H . D iethyl, di-m-propyl, and di- 
i'.soamyl disulphides are converted into the sodium
m ereaptides : S2R 2+ 2 N a  >2R-SNa. Aliphatic
m ercaptans and liquid am m onia form ammonium 
m ereaptides, converted by  sodium into sodium
m ereaptides and  h y d ro g en : 2R-SNH4+ 2 N a  >-
2R-SNa + 2 N H 3+ H 2. '  H . B u r t o n .

a -C h lo ro e th a n e -a -su lp h o n y l ch lo rid e . E.
Mü l l e r  and  H . R a u d e n b u sc h  (Ber., 1931, 64, [Ö], 
94— 101; cf. A., 1927, 672).— Complete chlorination 
of ß- or a-trithioacotaldehyde in  aqueous suspension 
gives u-chloroethane-a-suIphonyl chloride, b. p. 70— 
71°/13 mm., in  abou t 50%  yield; sulphuric and 
acetic acids are also formed. The sulphonyl chloride 
is also produced in  glacial acetic acid solution, whereas 
heptachlorodiethyl sulphide, b. p. 35—36°/9 mm., is 
obtained in  presence of carbon tetrachloride. Hypo- 
chlorous acid and  trithioacetaldehyde give oc-chloro- 
ethane-a-sulplionyl chloride, b u t the  form ation of 
sulphuric and  acetic acids is more m arked, in  harm ony 
w ith the  observation th a t  the  sulphonyl chloride is 
m uch m ore readily oxidised by  hypochlorous acid 
th an  by  chlorine w ater. a-Ghloroethane-a-sidphon- 
amide, m. p. 66°, and u-cldoroethane-oL-sulplionphenyl- 
hydrazide are described. The chloride is hydrolysed 
by  w ater to  u-cldoroeihane-u-sulphonic acid; the  
potassium, sodium, ammonium, barium, and  silver 
salts have been prepared. T reatm ent of the chloride 
w ith anhydrous m ethyl or ethyl alcohol affords a-chloro- 
ethane-a-sulphonic acid in place of the expected ester. 
Methyl a - ch loroethane - a - su Iph onate can be obtained 
by  use of sodium m ethoxide, b u t the sim ultaneous 
production of sodium a-chloroethane-cc-sulphonate 
shows th a t  the reaction p a rtly  follows the course 
CHMeCl-S02-OMe +  Me-ONa =  CHMeCl-S02-ONa +  
MeaO. Phosphorus pentachloride a ttacks a-chloro- 
ethane-a-sulphonyl chloride w ith  difficulty, yielding 
ethylidene chloride. T reatm ent of the chloride w ith 
zinc dust in  alcohol or acetone, b u t no t in  completely 
anhydrous solvents such as benzene or chloroform, 
affords potassium ethauesulphonata, mil p. 285— 286°.

H . W r e n .
P r e p a r a t io n  of c a rb o x y lic  a n h y d r id e s  w ith o u t 

th e  u se  of p h o s p h o ru s  c h lo r id e s . T. P ytasz  and 
T. I. R a b e k  (Przem ysł Chem., 1930, 14, 529—535). 
—Pure acetic anhydride m ay be prepared by  allowing 
sodium chlorosulphonate to  reac t w ith sodium acetate 
in  acetic anhydride solution, and distilling the product 
under diminished pressure. R . T r u sz k o w sk i.

D e c o m p o sitio n  of a ce tic  a c id  in  th e  p re se n c e  of 
s i l ic a  gel. J .  A. M itc h e ll  and E . E . R e id  (J. 
Amer. Chem. Soc., 1931, 53, 338—343).—A maximum 
yield (about 28%  on acid used) of acetone is obtained 
when acetic acid is passed over silica gel a t  430— 460°. 
The ra te  of decomposition of the  acetone produced is 
appreciable above 400°; the  presence of w ater 
vapour re tards th is decomposition (cf. K ultaschev and 
K udrjavzeva, A., 1925, ii, 881). I t  is calculated 
from  the am ount of carbon dioxide produced, in 
conjunction w ith the  acetone isolated, th a t  40—60% 
of the  acetone originally form ed is decomposed. 
Some decomposition of the  acid into m ethane and 
carbon dioxide takes place. H . B u r t o n .
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D ro p  re a c tio n s  fo r  a c e tic  a n d  p ro p io n ic  ac id s .
D. K r u g e r  and E . T schirch  (Mikrochem., 1930, 8 , 
337— 338).—The m ethod previously described (A., 
1930, 62) may be employed as a  drop reaction by 
adding to  the neu tral solution 5%  lanthanum  n itra te  
solution, 0-01Ar-alcoholic iodine solution and, after 
mixing, iV-ammonia solution. The lim it of sensitivity 
is about 0-05 mg. for both acids. H . E. GI l u b e .

P a r t i a l  h y d ro g e n a tio n  of lin o len ic  a c id  a n d  i ts  
e s te rs . T. P . H il d it c h  (G'hem. Umschau, 1930, 
37, 354—356).—A reply to  B auer and  E rm ann  (A.,
1930, 1271). The results of H ilditch and V idyarthi 
(A., 1929, 423) are justified, and  the discrepancy 
between these and the results of B auer is probably 
ascribablo to  differences in the conditions of hydro
genation, e.g., tem perature, q u an tity  and  ac tiv ity  of 
the ca ta ly st; further, hydrogenation of esters (cf. 
Bauer) m ay proceed differently from  the hydro
genation of the  free acid. E . L ew k o w it sc h .

[P a r t ia l  h y d ro g e n a tio n  of lin o len ic  a c id  a n d  
its  e s te r s .]  H. K . B a u e r  (Chem. Um schau, 1930, 
37, 356; cf. preceding abstrac t).—The experim ents 
(A., 1930, 1271) were m ade w ith linolenic esters.

E . L e w k o w it sc h .
B ro m id e s  of e k e o s te a r ic  ac id . I. H e x a b ro m -  

ide. J .  v a n  L o o n  (Rec. trav . chim ., 1931, 50, 
32—36).—W hen a  solution of either a- or p-ekeostearic 
acid and  the  theoretical q u an tity  of bromine in  carbon 
tetrachloride is subm itted  to  the action of u ltra 
violet light, a  portion of the  solvent evaporated, and 
the residue cooled to  —20°, a crystalline hexabromide, 
m. p. 157°, is obtained, the  residue being a liquid 
hexabromide contam inated  w ith  bromine substitu tion  
products. The same crystalline hexabrom ide is 
similarly obtained from  the  solid tetrabrom ide, m . p. 
114°. D ebrom ination of either the  solid or liquid 
hexabromide w ith zinc and  alcoholic hydrogen chloride 
and subsequent hydrolysis of the  ester form ed affords 
p-elseostearic acid in  q uan tita tive  yield.

J .  W. B a k e r ;
acc'-Dimethyl- a n d  a a '-d ib ro m o -a a '-d im e th y l-  

suberic ac id s . C. C. S t e e l e  (J. Amer. Chem. Soc.,
1931, 53, 283—289).—E th y l m ethylm alonate (2 
mols.), prepared by  w ay  of e thy l a-bromo- and a-cyano- 
propionate, is condensed w ith tetram ethylene bromide 
(1 mol.), yielding a m ixture of ethyl methyl-Av-butenyl- 
malonate and  ethyl a.^-dimkthylhcxane-aa'tX-tetracarb- 
oxylate (40% yield), b. p. 210—217°/6 mm.. Wljien 
the corresponding acid is heated, a  m ixture of aa '-di- 
metliylsuberic acids, m. p. 91— 92° and  132—133°, is 
obtained. Brom ination of either form in presence of 
thionyl chloride gives the  same a a '-dibranio-aa:'-di- 
methylsuberic acid, m. p. 200—201°. W hen this acid 
or its methyl ester, b. p. 216—219°/30 mm., is trea ted  
with copper-bronze or “ molecular ” silver, ring 
closure to a cycfohexane derivative does no t take 
place. H. B u r t o n .

D eco m p o sitio n  of c i tr ic  a c id  b y  s u lp h u r ic  ac id .
E. 0 . W iig .— See th is vol., 315.

H u m ic  ac id . J .  L u b e r t in o  (Univ. nac. La 
P lata fac. agron., 1930, 96 pp .).—A discussion.

Ch em ical  A b st r a c t s .

P ro p a n e -a p -d ith io la c e tic  a c id  a n d  p ro p a n e -  
ap -d isu lp h o n y la c e tic  ac id . J .  A. R e u t e r s k io l d  
(J. pr. Chem., 1931, [ii], 129, 121— 128).— a|3-Di- 
thiolpropane, prepared by in teraction  of sodium 
hydrogen sulphide and ocfi-dibromopropane in 
alcoholic solution and  subsequent purification through 
the  lead salt, yields w ith concentrated aqueous 
sodium chloroacetate propane-a$-dithiolaeetic acid, 
m . p. 32— 35°. Thionyl chloride forms the  acid chloride, 
which gives the  dianilide. The copper salts 
C7H 100 4Cu,H2O and C14H 230 8S4Cu and  the  silver 
sa lt have been prepared. The p artia l resolution of 
the  acid is described. A 15% neutral solution of 
propane-afi-dithiolacetic acid sa tu ra ted  w ith  m agnes
ium  sulphate is oxidised by  solid perm anganate 
a t  0° to  propane-a$-disulphonylacelic acid, m. p. 185— 
186°. An excess of alkali decomposes i t  to  sulphino- 
acetic acid and AV-propenyl-y-sulphonylacetic acid. 
W hen the  sodium salt is brom inated in  aqueous 
sodium hydrogen carbonate  i t  splits a t  the  double link
ing and  is oxidised, giving finally hcxabromodimethyl 
svlphone, m . p. 131— 132-5°, and acetic acid.

E. H o p k in s .
T o lu e n e -p -su lp h o n ic  a c id  a s  c a ta ly s t  in. th e  

p r e p a r a t io n  of a c e ta ls . A. J o h a n n is s ia n  and E . 
A k u n ia n  (Bull. Univ. E ta t . R .S.S. Armenie, 1930, 
No. 5, 235—244; Chem. Zentr., 1930, ii, 552).— In  the 
preparation  of acetals from  ketones and  aldehydes by 
Claisen’s m ethod toluene-p-sulphonic acid is preferable 
as ca ta ly st to  hydrochloric acid, sulphuric acid, or 
am m onium  chloride. A. A. E l d r id g e .

G ra v im e tr ic  d e te rm in a t io n  of fo rm a ld e h y d e  
a n d  h e x a m e th y le n e te tra m in e . V. I o n e s c u  and 
C. B o d e a  (Bull. Soc. chim., 1930, [iv], 47, 1408— 
1419).—In  the  gravim etric determ ination  of form 
aldehyde w ith  m ethone (5 : 5-dim ethyldihydro- 
resorcinol) the  cold neu tra l solution free from  all 
o ther aldehydes is trea ted  w ith 5— 10%  excess of 
m ethone for 6 hrs. a t  20° w ith occasional agitation. 
A lternatively  the  m ixture is boiled for 10 min. and  
then  cooled and filtered on a  Gooch crucible after 
|  hr. and  the residue dried a t  110— 115°. If  the  boiling 
is continued beyond 15 min. low results are obtained 
owing to  decomposition of the methylenebisdi- 
m ethyldihydroresorcinol. In  acid solution the  re 
action is no t quan tita tive. Sim ilarly hexam ethyl
enetetram ine can be determ ined in dilute neutral 
aqueous solution by  agitating and  boiling for 10 min. 
w ith 5— 10 % excess of m ethone, and  a fte r cooling 
and  keeping for 30 m in., collecting the methylenebis- 
dim ethyldihydroresorcinol, and  drying a t  110— 115° 
for 1— 3 hrs. The reaction  tim e depends on the 
tem perature  and  a t  20° is incomplete in  10 hrs. The 
m ethod is less accurate for am ounts of hexam ethylene- 
te tram ine above 0-5 g. and  accurate results are not 
obtained in  acid solution. R . B r ig h t m a n .

p -M ethy l-A °-bu tenal. F . G. F is c h e r , L. 
E r t e l , and  K . L o w en b er g  (Ber., 1931, 64, [B ], 30— 
34).— ¡\soValeraldehyde, prepared from ferm entation 
am yl alcohol, is brom inated in chloroform a t  —25° 
while irrad iated  w ith a  powerful Osram lam p, and 
subsequently trea ted  w ith  ethyl alcohol, thus yielding 
a-brom o-3-m ethvlbutaldehvde diethylacetal, b .p . 88— 
89°/13 m m ., d f  1-1772, nf, 1-44S9, transform ed by
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potassium  hydroxide in  an  atm osphere of nitrogen a t 
170° into $-tneihyWAa-butenal cliethylacetal, b. p .
163— 165°/730 m m ./ d f  0-8555, 1-4201. The
u nsatu ra ted  acetal is hydrolysed by aqueous ta rta ric  
acid  to  a  m ixture of (?) a-methylene-n-butaldehyde, 
b. p. 77—80°/atm os. pressure (scmicarbazone, m . p.
183— 184°; p -nitrophcnylhydrazone, m. p . 141— 142°), 
and  $-mcthyl-Aa-biUenai, b. p. 132— 133°/730 mm., 
d f  0-8722, ?if! 1-4526 (scmicarbazone, m. p. 221—222° ; 
p •nilrophenylhydrazone, m. p. 161— 162°), hydro
genated in presence of palladiscd calcium carbonate 
to  (3-methyl butaldehyde (scmicarbazone, m. p. 126— 
127°; p-nitrophenylhydrazone, m. p. 116°).

H . W r e n .
H y d ro x y -a ld e h y d e s . IX . S y n th e s is  a n d  p r o 

p e r t ie s  of a n  E -hydroxy-a ldehyde. B . H e l f e r i c h  
and  G. S p a r m b e r o  (Bcr., 1931, 6 4 ,  [B], 104— 109; 
cf. A., 1925, i, 1039).— (+)-C itronellol, d "  0-856S, 
rif, 1-45678, [oc]f +4-1°, is transform ed into its acetate, 
d* 0-8901, ri$ 1-44383, [otjg +2-5°, which is ozonised 
in  glacial acetic a c id ; reduction of the ozonide w ith 
zinc dust leads to  the  form ation of z-acetoxy-y-methyl- 
liexaldehyde, b. p. 112— 113°/4— 5 nun., d ls 0-9892,

1-43675, [a]j;-f-1-7°, hydrolysed by sodium metliox- 
ide in  chloroform and  m ethyl alcohol to  z-liydroxy-y- 
meJhylhcxaldehyde, OH-CHyCHyCHMe-CByGHyCHO

”  b -
d 1? 1-0204, ng* 1-46883, [a]g? +14-8° in  chloroform. 
T reatm ent of the aldehyde w ith  1%  methyl-alcoholic 
hydrogen chloride affords th e  methyl-lactoJide,

C T ^ e S f ? - ^ c S > 0 ’ b - p - 35— 41°/about 3 mm.,
d 17 0-9370,"n’J -  1-43549, [a]'J +110-6°, which does no t 
reduce Folding's solution and is readily  hydrolysed by 
aqueous jV-hydrochloric acid. The aldehyde appears 
to  bo a dcsmotropic m ixture of the  open and cyclic 
forms, in  which the la tte r  predom inates in the  liquid 
and  in  chloroform, whereas in  very  dilute aqueous 
solution tho aldehydic form  is favoured. The p ro b 
ability  of the existence of 1 : 6-lactols and  -laetolides 
among carbohydrates appears greater th an  previously 
suspected. H . W r e n .

D e c o m p o sitio n  of k e to n e s  in  p re se n c e  of s i l ic a  
g e l. J .  A. M it c h e l l  and  E. E . R e i d  (J. Amcr. 
Chem. Soc., 1931, 5 3 , 330— 337).—W hen acetone is 
passed over silica gel a t  430—550°, the  m ain  (con
densation) product is m esitylcne (7-8— 17-2% y ie ld ) ; 
small am ounts of m esityl oxide, phorone, fsophoronc, 
and  xylitono are produced. Tho p rim ary  products 
of tho unimolecular homogeneous decomposition of 
acetone arc keten (optimum yield 4-4%) and m e th an e ; 
the  keten  subsequently  decomposes to  ethylene and  
carbon monoxide. A small am ount of propinene is 
found in the gaseous products, b u t under the conditions 
used th is  is no t converted into mesitylcne. U nder 
conditions of high tem perature and  pressure, high- 
boiling condensation products are form ed a t  th e  
expenseof m esitylene. K etonic condensationproducts 
are  obtained using m ethyl ethyl ketone, b u t aceto- 
phenonc gives some 1 : 3 :  5-triphcnylbenzcnc.

H . B u r t o n .
P r e p a r a t io n  of w a te r - s o lu b le  b e n z o a te s  of th e  

c a rb o h y d ra te s  a n d  th e i r  d e r iv a tiv e s  b y  th e

“  -j—  "  m e th o d . V. V. S a v j a l o v  (Jahrb . Univ. 
Sofia Med. Fak., 1928, 7 ;  Chem. Zentr., 1930, ii, 
67).—W ater-soluble benzoates of sucrose, chondroitin, 
chondrosin, and of the  sodium salts of chondroitin- 
and  mucoitin-sulpliuric acids and  of nucleic acid have 
been prepared. L. S . T h e o b a l d .

O x id a tio n  of s u g a r s  in  a lk a lin e  s o lu tio n  by  
g a se o u s  ox y g en , a n d  th e  in flu en ce  of p it o n  th e  
fo rm a tio n  of c a rb o n  m o n o x id e . M. N ic l o u x  and
H . FTe b e n z a iil  (Compt. rend. Soc. Biol., 1929,101, 
189— 192; Chem. Zentr., 1930, ii, 232).—D extrose is 
unattacked  by  oxygen in solutions of 7-38, 7-73, 
and  8-04 prepared from M /15-sodium monohydrogen 
and potassium  dihydrogen phosphate, b u t in  solutions 
of the sarnepu value prepared from 0-67.il/-phosphate 
dextrose, lcevulose, and galactose are a ttacked  with 
production of carbon monoxide. Carbon monoxide 
can always be detected  in  m am m alian b lo o d ; i t  m ay 
originate from  tho action of oxygen on dextrose in  the 
presence of blood-phosphate. A. A. E l d r i d g e .

P r e p a r a t io n  of b ro m o a c e ty l- s u g a rs  a n d  ace to - 
g lu c a ls . P . A. L e v e n e  and A. L. R a y m o n d  (J. 
Biol. Chem., 1931, 90, 247—250).—In  the  preparation  
of brom oacetyl derivatives of the sugars by  the  action 
of hydrogen brom ide in  acetic anhydride, the  reaction 
product is repeatedly distilled w ith toluene, which 
forms an azeotropic m ix ture w ith acetic acid, and  so 
readily  rem oves the  added reagents, leaving the 
desired derivative in a  crystalline condition. The 
sugarshould be scrupulouslydried and finely powdered. 
Tho same principle is applied in  th e  reduction  of the 
brom oacetyl com pound to  tho glucal (Fischer and 
Zacli, A., 1913, i, 445), the  solution after filtration 
from excess of zinc being extracted  w ith toluene and 
the toluene ex trac t trea ted  as above. I t  is claimed 
th a t  th e  products are m ore readily  obtained pure by 
th is procedure. H . A. Pig g o t t .

U n s a tu ra te d  re d u c tio n  p ro d u c ts  of s u g a rs . 
XV. S t r u c tu r e  of + g lu c a ls .  M. B e r g m a n n  and 
W . F r e u d e n b e r g  (Ber., 1931, 6 4 ,  [B],’ io 8 — 161).— 
T reatm ent of d iacetyl+-glucal (cf. A., 1929, 798) 
w ith m ethyl orthoform ate affords the  a -methyl- 
laclolide, b. p. 11970-3 m m ., n$ 1-4579, [a];! +143-0° 
in  benzene, hydrolysed b y  aqueous barium  hydroxide 
to  ifi-glucal-x-methyi-laclolide, b. p . 1 IS— 12070-5 mm., 
n-J 1-4915,. [a]» +102-3° in  w ater, also obtained by 
the  action of em iusin on +cellobial-a-m ethyl-lactol- 
ido. The u n sa tu ra ted  sugar residue has therefore 
thd  same structu re  in  ^-glucal and  +cellobial, and  since 
the  glucosido-residue is a ttached  to  carbon atom  4 in 
+cellobial, the  pyranoid constitu tion is established.

QH(OH)-) QH(OH)------— i
CH [ pH

(I.) Q H  O p H  O (IT.)
Hp-OAc I H-p-O-C0H 7O5Ac4 I

H -P  1 H -P ------------------------ +
GHyOAc CHyOAc

Since glyoxal is obtained by ozouolysis of diacetyl-^- 
glucal, i/i-glucalmethyl-lactolide, or penta-acetyl--/<- 
cellobial th e  structures I  and  I I  are established for 
the  +glucial and ./i-cellobial acetates. 2:3-D ideoxy- 
glucose and 2 : 3-dideoxycellobiose m ust likewise be 
furanoid. H . W r e n .
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Acetylmonoses. VI. Ring structure of the 
mannose penta-acetates. P. A. L e v e n e  and  
Pv. S. T it so n  (J. Biol. Chem., 1931, 90, 89—98).—
1-Bromotetra-acetyl-d-mannose, [a]f? +123-2° in
chloroform, prepared from  [3-mannose penta-aeetate, 
is converted by  zinc dust and 50%  aqueous acetic 
acid into triacetylglucal, m. p. 54—55°, [«]$ —16-3° 
in alcohol, and  by silver acetato in  toluene a t  95° into 
a-mannose penta-acctate. The action of silver carbon
a te  in toluene gives a 2 : 3 : 4 :  G-tetra-acetylmannosc, 
m. p. 93°, fa]'" +26-3° in  chloroform, different from 
the 2 : 3 : 4 :  6-tetra-aeetylm annoso of Micheel and  
Micheel (A., 1930, 455); on acetylation th is is con
verted into the original P-mannose penta-acetate. 
The action of d ry  sodium m ethoxide on the  bromo- 
acetylmannose in  chloroform gives the tetra-aeetyl- 
m ethylmannoside, m. p . 104— 105°, [a]”  —22-6° in 
chloroform, of Freudenberg (ibid., 894). Change of 
structure is unlikely during glucal form ation in  view 
of the pyranoside structures of both glucal (Bergmann 
and Freudenberg, ibid., 70) and brom otetra-acetyl- 
glucose; consequently the  authors, in  contrast to  
Hudson (ibid., 747), consider th a t  p-d-mannoso 
penta-acetate, like the  a-compound, has a  pyranoside 
structure. H . A. P igg o tt .

Methylated tri- and tetra-saccharides from  
cellulose and starch. K . F r e u d e n b e r g  and K . 
F r ie d r ic h  (Naturwiss., 1930)18 ,1114; cf. A ., 1930, 
1412).— Tridecamethijl-$-methylcellolclraosidc, b. p.
265—275°/0-l m m ., m. p. 139°, [a]J5s —14-6° in  w ater, 
is described. F rom  the  decomposition products of 
acetylated starch  are obtained, after m ethylation, 
completely corresponding fractions of the  same b. p., 
which are non-crystallisable. The methylated tri- 
and telra-saccharide have [a]$3 + 133° and + 140° in 
water, respectively. W . R . A n g u s .

Syntheses of a tetrasaccharide acetate. B. 
H e lfe r ic h  and R. G ootz  (Ber., 19.31, 6 4 , [B], 109— 
114; cf. A., 1928, 1224; 1930, 748).—Gentiobiosido- 
P-d-glucose hendeca-acetate, m . p. 219—220°, p re 
pared in 59%  yield from  acetobromogentiobiose and 
1 : 2 : 3 : 4-P-tetra-acetyl-d-glucose in  chloroform in 
presence of silver carbonate, anhydrous calcium 
chloride, and  iodine, is transform ed by  hydrogen 
hromide into acetobromogentiobiosido-d-glucose, m. p.
193—194°, [a]D +63-3° in  chloroform. 1 : 2 : 3 :  4-p- 
Tetra-acetyl-fZ-glucose transform s the  acetobromo- 
tnsaccharide into (i-gcntiobiosido-fi-genliobiosa tetra- 
deca-acetate, m. p. 207—209° (cox-r.) after softening a t 
135°, [a]'» -—11-1° in  chloroform. The free te tra 
saccharide shows little  tendency to  crystallise. The 
small solubility of the acetate in  alcohol is rem arkable. 
Ih e  difficulty of obtaining such sugar acetates in  a 
homogeneous sta te  is illustrated  by  the  observation 
that although analyses and  determ ination of mol. w t. 
and acetyl groups and  of specific ro ta tion  give con
cordant results a fter 8— 12 crystallisations, a  constant 
solubility is a tta ined  only after 20 crystallisations.

H . W r e n .
Constitution of corchorin, the active principle 

of jute seeds (C orchorus ca p su la ris). I. N. K. 
Sen (J. Ind ian  Chem. Soc., 1930, 7 , 905—911).— 
Corchorin (A., 1930, 826) [penta-acelyl derivative, 
ra. p. 15S° (decomp.); 6romo-derivative dibromide,

m. p. 100° (decomp.)] is hydrolysed by, 10%  sulphuric 
acid to  dextrose and corchogenin, C16H 2G0 3, m . p.
112— 114° (decomp.) after shrinking a t  84° [dibromide, 
m . p. 130—132° (decomp.)]. Corchogenin contains 
a  lactone grouping, does no t give an  oxime or semi- 
carbazone, does no t contain an alltoxy-group, affords 
an  am orphous product, m. p. 165—170° (decomp.), 
when trea ted  w ith phenylhydrazine, and  is oxidised 
by potassium  perm anganate in acetone to  corchoric 
acid, C15H 2.,05, m. p. 67—70°, decomp. 94°. Similar 
oxidation of corchorin affords glucocorchoric acid, 
C2iH 34O 10, m. p. 146— 148°, hydrolysed by dilute 
hydrochloric acid to  dextrose and corchoric acid.

H . B u r t o n .
Processes taking place when polysaccharides 

are heated in glycerol. H . P r in g sh e im  (Helv. 
Chim. Acta, 1931, 14, 57).—The au th o r’s m ethod  of 
depolym erisation of polysaccharide acetates does no t 
involve the use of glycerol. The criticisms of K arrcr 
and  von K rauss (A., 1930, 1415) do not, therefore, 
apply  to  his results. H . B u r t o n .

Autohydrolysis of diastatic dextrins. J .
E f fr o n t  (Compt. rend., 1931, 1 9 2 , 198—201).— 
The difficulties experienced in  purifying dextrin  are 
due to  the form ation of m altose by the action of 
th e  solvents used. The trea tm en t of dextrin  w ith 
successive quantities of w ater increases, particularly  
when the dilution is high, no t only th e  reducing power 
of the  ex tract, as m easured by  its m altose content, 
b u t also the reducing power of the  residue. The 
changes which dex trin  undergoes on purification were 
studied by  repeated extractions ivith alcohol followed 
by  an ex traction  w ith cold w ater, evaporating the 
filtrato to  dryness, and  again treating  w ith alcohol, 
the  m altose content being m easured a t  the  various 
stages. The reducing power of a  dextrin  is closely 
related  to  its  mol. w t. In  the saccharification of 
starch, the  reducing dextrin  first form ed breaks down 
to  give maltose. A. R e n f r e w .

Amyloid from cellulose. J u s t in -M u e d l e r  (Bull. 
Soc. chim., 1930, [ivj, 4 7 , 1400—1404).—W hen 5-82 
parts of cellulose (white filter-paper) are trea ted  w ith 
100 p arts  of sulphuric acid (d T5S) and  poured 
in to  a  large excess of w ater, cellulose-amyloid is 
obtained as a  powder. The acid and neutral (washed) 
pastes are insoluble in  am m onia, sodium or potassium  
carbonate, acetic acid, acetone, or ether-alcohol, and 
are soluble in  am m oniacal copper oxide (Pcligot’s 
reagent), b u t are distinguished from cellulose by their 
solubility in  dilute sodium or potassium  hydroxide and 
blue coloration given w ith iodine in  iodide solution. 
U nlike hydrocellulose, cellulose-amyloid does not re
duce Fehling’s solution, and  on drying is converted by 
polym erisation and increased cohesion in to  a  dry 
product which is no t com pletely soluble in  concentrated 
sodium and  potassium  hydroxides or in  boiling 
amm oniacal copper oxide. The form ation of the 
am yloid from cellulose thus involves successive de
hydration , molecule scission in acid m edia, hydration 
in  aqueous medium, and  finally polymerisation.

R . B r ig h t m a n .
Distillation products of cellulose. H. B. 

A r b u c k l e  and H. S. D avtdson (J. E lisha Mitchell 
Sci. Soc., 1929, 4 5 , 147— 149).—D istillation of
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cellulose in  a  vacuum  affords formaldehyde, acetone, 
diacetyl, formic and acetic acids, phenol, p-cresol, 
pyrocatechol, and  guaiacol.

Ch em ic a l  A b st r a c t s .
Structure of cellulose nitrates. D e sm a r o u x  

an d  M a t h ie u .—See th is v o l., 290.
a- and ¡3-Ligmosulphonic acids. P . K l a so n  

(Svensk Kern. T idskr., 1930, 42, 259—263).—In  
sulphite waste liquors only 70% of th e  lignosulphonic 
acids present can be precipitated by a  naphthylam ine 
s a l t ; the unprecipitated acid has been called (J-ligno- 
sulphonic acid, and the  corresponding lignin |3-lignin. 
This la tte r contains only half the am ount of m ethoxyl 
found in a-lignin. By precipitation of the ¡3-acid w ith 
lead acetate, rem oval of the lead by  hydrogen sulphide, 
and oxidation with hydrogen peroxide a salt can be 
obtained on the addition of a  naphthylam ine sa lt 
resembling th a t  of the a-acid, b u t containing only 
half as much m ethoxyl. The (3-acid has the  form ula 
C19H 180 6, th a t  of the corresponding ¡3-lignin being 
C,,jH 200 6, i.e., a com bination of coniferyl alcohol and 
dihydroxycinnam aldehyde. A solution of the ¡3-acid 
containing a little hydrochloric acid gives on evapor
ation to  dryness a t  60° a dark brown mass, soluble in 
w ater to  a  brown viscous solution which is precipitable 
by a naphthylam ine salt. Analysis of th is precipitate 
gave a form ula C4(!H 490 18NS (= 4 C 9H 80 3+ H 2S 0 3-t- 
C10H 8N -f3 H 20 ). The nature  and production of 
these substances in the cellulose process are discussed.

II. F . H a r w o o d .
Phospho- and silico-tungstates of some 

quaternary bases : analytical applications. L. 
L e m a t t e , G. B o in o t , E . K a h a n e , and (Mm e .) M. 
K a h a n e  (Compt. rend., 1930, 19 1 , 1130—1132).— 
Analysis of th e  phospho- and silico-tungstates of 
choline, acetylcholine, a-methylcholine, a-methyl- 
acetylcholine, bromocholine, the ethyl ether of 
betaine, and trim cthylalhdam m onium  show th a t  these 
compounds are anhydrous, and  have the general 
formula; 12W 03,P 0 4(N R 'R "R " ') 3 and 
12W 03,S i02(N R 'R "R " ')4, respectively, thus dis
agreeing ■with D rum m ond’s results (cf. A., 1918, i, 336). 
The pu rity  a tta ined  and constancy of composition are 
sufficient for their use in  the determ ination of these 
bases w ith an  accuracy of 2—3%

C. A . SlLBERRAD.
Adrenaline as oxidation catalyst. G. B l ix  

(Skand. Arch. Physiol., 1929, 56, 131— 171; Chem. 
Zentr., 1930, ii, 903).— Glycine, d-alanine, valine, and  
leucine undergo oxidative deam ination by  molecular 
oxygen a t  40° inpresence of adrenaline. Pyrocatechol, 
quinol, resorcinol, pyrogallol, and phloroglucinol arc 
also cataly tically  active. The optim al p u is 10; 
amino-acids are m easurably oxidised in presence of 
adrenaline a t  physiologicalp H values. Glycine affords 
carbon dioxide and formic ac id ; alanine affords 
acetaldchyde. A. A. E l d r id g e .

Ethyl aminomalonate. Action of alkyl iodides 
and bromides on ethyl sodioaminomalonate. R .
L o cq uin  and V . Cerch ez  (Bull. Soc. chim ., 1930, 
4 7 , 1377— 1380).—The reactions of e thy l am ino
m alonate are reviewed. The sodium derivative 
reacts w ith alkyl halides, giving the  corresponding 
alkyl derivative in 50%  yield. R . B righ tm an .

Aminoalkylmalonic esters and their deriv
atives. V. Ce r c h ez  (Bull. Soc. chim., 1930, [iv], 
4 7 , 1381— 1385).—E th y l sodioam inom alonate is
obtained by addition of the ester to  a solution of 
sodium ethoxide, or by  addition of sodium to  a 
solution in e th e r ; the  reaction is slower in m ethyl 
isoamyl ether, and does no t occur in w-butyl 
ether. W ith isobutyl iodide e thy l sodioamino
m alonate gives 55%  of ethyl u-amino-a-v&obvtyl- 
malonate, b. p . 136°/14 mm. (carbamide, m. p. 194°; 
phenylcarbamide, m. p. 128°; diamide, m. p. 153°). 
Ethyl-u-amino-a-allylmalonate, b. p. 134— 135°/17 mm. 
(icarbamide, m. p. 173— 174° ; phenylcarbamide, m. p. 
113°), and  ethyl amino-u-benzylmalonate (carbamide, 
m. p. 234° ; diamide, m. p. 156°) are sim ilarly obtained.

R . B r ig h t m a n .
Preparation of a-amino-acids by hydrolysis of 

aminoalkylmalonic esters. R . L o c q u in  and  V. 
Cerchez  (Bull. Soc. chim ., 1930, [iv], 4 7 , 1386— 
1389).—H ydrolysis of am inoalkylm alonic esters w ith 
w ater a t  150° or w ith 10% hydrochloric acid affords 
a-amino-acids in good yields. E th y l am inom alonate 
w ith w ater a t  150° gives 90%  of e thy l am inoacetate 
and w ith 10% hydrocliloric acid,glycine hydrochloride. 
Leucine, phenylalanine, and  a-amino-A8-pentenoic 
acid, decomp, abou t 250°, are sim ilarly obtained.

R. B r ig h t m a n .
Cystine and its absorption spectrum. D. 

B a r n e s  (Anal. Fis. Quim., 1930, 2 8 , 1386—1406).— 
The different types of cystine crysta l obtained by 
crystallisation from  solutions of various p a are 
illu s tra te d ; the  best yield of cystine is obtained a t  a 
definite p B which is dependent on the  concentration 
of the  solution, varying from 4 to  6-5 as the  cystine 
concentration changes from 1-5 to  0-5%. The 
absorption spectra of hydrochloric acid solutions of 
cystine and of alanine have been exam ined a t  w ave
lengths from  2300 to  4000 A. and from 2100 to  3800 
A ., respectively. The molecular absorption coefficienb- 
wave-length curves for the  two compounds are 
sim ilar and  agree w ith those obtained by W ard (A., 
1924, i, 272); the  extinction  coefficients increase 
continuously w ith decrease of wave-length, and there 
is no evidence of selective absorption. The structure  
of cystine is aliphatic, and no t cyclic as suggested by 
W ard. From  the wave-length a t  which absorption 
commences the  hea t of dissociation of cystine has 
been calculated to  be 70-8 kg.-cal./m ol., and  th a t  of 
alanine 83 kg.-cal./m ol. I t  is suggested th a t  the  
cystine molecule is easily rup tu red  a t  the  S'S linking.

H . F . G il l b e .
Crystallised alkali salts of i-cystine. G. 

T o e n n ie s  and T. F . L a v in e  (J . Biol. Cliem., 1931, 
9 0 , 203—213; cf. Voss and G uttm ann , A., 1930, 
1170).—The sodium ( +  1H20 ), [ajg -8 9 -6 °  in  w ater 
(calculated on free cystine), —265° in  m ethyl alcohol, 
potassium, [a]'g —88-9° in w ater, —254° in  m ethyl 
alcohol, and lithium, [a]“ ,. -1 1 3 -5 °  in  w ater, salts 
of /-cystine are prepared by  precip itation of alkaline 
alcoholic cystine solutions w ith  acetonitrile. They 
are stable in  aqueous solution, and regenerate cystine 
(determ ined polarim etrically) com pletely on acidific
a tion , b u t the sodium and  potassium  salts decompose 
in  m ethyl-alcoholic solution w ith liberation of 
am m onia. H . A. P ig g o tt .
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Synthesis of cyanic acid and carbamide by the 
ammoniacal oxidation of carbon. G. L a u d e  
(Compt. rend., 1930, 19 1 , 1135—1137; cf. A., 1921, 
i, 652).— Carbon derived from (a) cam phor and (b) 
acetylene, 95-97—97 and  9S-2— 99-06% C, respectively, 
has been oxidised in quantities of 0-1 g. a t  a tim e by 
means of 1 g. of copper, 30 c.c. of concentrated 
am m onia, and  20 g. of potassium  perm anganate 
(added in four portions) a t  40— 45°, th e  period of 
oxidation being abou t 30 hrs. The product from (a) 
gave 11-39% of cyanic acid, th a t from (b) 6-3%.

C. A . SlLBERRAD.
Chlorates and perchlorates of some bases pre

pared from calcium cyanamide. S. M icew icz  
(Przemysł Chem., 1926, 1 0 , 56— 58, 136— 137 ; 
Chem. Zontr., 1930, ii, 379).—Dicyanodiam idine 
chlorate, C2H 70 4N 4C1, decomposes a t  129— 130°; p er
chlorate, subl. above 260°, and  explodes on continued 
heating. G uanidine chlorate, CHG0 3N 3C1, m. p. 
100— 10 1°, is less stable th a n  the  perchlorate, m. p. 
245— 246°. Carbam ide is soluble in  d ilu te chloric 
acid, explosive decom position occurring a t  40—50°; 
the perchlorate, hygroscopic, has m. p. 66—67°. 
Thiocarbam ide is vigorously decomposed by chloric 
acid; th e  hygroscopic perchlorate, m. p. 106— 107°, 
explodes when heated. A. A. E ld r id g e .

Action of tbionyl chloride on anilic acids. 
W. H . W a r r e n  and  R. A. B r ig g s  (Ber., 1931, 6 4 , [J3], 
26—30).—Anilic acids become converted into anils 
when boiled w ith  eight tim es th e ir weight of thionyl 
chloride un til evolution of su lphur dioxide and  
hydrogen chloride ceases. The following examples 
are cited : oxanilic acid, m. p. 149°, in to  oxanil, no t 
melted below 320°; m alonanilic acid into malonanil, 
m. p. 249°; succinanilic acid into succinanil, m . p. 
156°; glutaranilic acid,m . p. 126— 127°,into glutaranil, 
not m olten below 320° [possibly a polym eride of the  
glutaranil, m . p. 144— 145°, obtained by B odtker 
(Diss., Leipzig, 1891) from aniline and glu taric a c id ] ; 
pktkalanilic acid, m. p . 158°, in to  ph thalan il, m. p. 
203°; camplioranilic acid in to  cam phoranil, m. p. 
116°; diplienanilic acid, m. p . 176°, from  the anhydride 
and aniline in  benzene, in to  diphenanil, m. p. 199°.

H . W r e n .
Silica gel as a catalyst in the preparation of 

nitriles. J .  A. M i t c h e l l  and  E . E . R e id  (J. Amer. 
Chem. Soc., 1931, 5 3 , 321—330).—W hen acetic acid 
and ammonia (excess) are  passed over silica gel 
(activated by heating a t  210° in  a  curren t of d ry  air) 
at about 500° w ith  a  con tact tim e of 25 sec., the yield 
of acetonitrilc is alm ost q u an tita tive . Above 500°, 
the catalyst is poisoned, th e  yield diminishes, and  
ammonium carbonate is produced. The commercial 
and pure silica gels have the  same order of activ ity . 
The following nitriles are prepared sim ilarly  from  the  
appropriate acids (the figures in  parentheses are the  
percentage yields) : propionitrile (85), butyronitrile  
(90), ?i-valeronitrile (SO), fsovaleronitrile (94), liexo- 
nitrile (90), heptonitrile (93), dodcconitrile (55), 
phenylacetonitrilo (87), and  fi-phenylpropionitrile 
(81). No n itrilc  could be obtained from  palm itic 
acid. A cetonitrile, butyronitrile , and  benzonitrile 
are obtained in  yields of 87, 75, and  77% , respectively, 
when 7i-butyl acetate  and  bu ty ra te , and e thv l benzoate 

A A

are passed over silica gel w ith  an  excess of ammonia. 
The ra tes of hydrolysis of benzam ide by w ater and  of 
the  form ation of acetam ide from  am m onium  acetate 
are no t affected by silica g e l ; the ca ta ly st is 
effective only in  the  dehydration  of the  amides.

EL B urton .
Catalytic dehydrogenation of dicyclic hydro

carbons. N . D. Z e lin s k i  an d  I. N. T itz  (Ber., 1931, 
64 , [£ ], 183— 188; cf. A., 1926, 277).—cycZoPentyl 
chloride and  benzene in presence of alum inium  
chloride yield phcnylcyc/opentane, b. p. 217°, d f  
0-9474, rif, 1-52S0, hydrogenated a t  220—225° in  
presence of platinised charcoal to  cyclohexylcyclo- 
pentane, b. p. 214°, (Z;' 0-S780, rift 1-4728; a t  300°, 
tho last-nam ed compound is dohydrogenated to  
phenylcycZopentano. Phenyltiyolopentylmethatie, b. p.
233—235°, cZ]s 0-9345, «¡J 1-5206, prepared in  addition 
to  dibenzyl and a  little  dicycZopentyl by the action of 
sodium on benzyl and cycZopentyl chlorides, is stable 
in presence of platinised charcoal a t  300°. W hen hydro
genated  a t  220°, i t  passes into cyclohexylcyclopcyitijl- 
methanc, b. p. 225—227°, d? 0-8789, »g 1-4775, 
dehyclrogenated a t  300° to  phenylcycZopentylmethane. 
The pentam ethylene ring, even when a  com ponent 
of a  dicyclic system , is therefore stable to  dehydro
genation.

R epetition  of the  previous work {loc. cit.) shows 
th a t  tho product of the  action of magnesium cyclo- 
liexyl brom ide on cycZopentanone is alm ost exclusively 
dicycZohexyl (formed from the  halide by th e  W iirtz - 
F ittig  reaction) and th a t  the  dehydrogenated product 
previously described is diphenyl. The expected 
te r tia ry  alcohol is obtained only in  m inim al am ount 
from  m agnesium  cycZopentyl chloride and cyclo- 
hexanone or from magnesium  cychhexyl bromide and
3-methylcycZopentanonc. H . W r e n .

Alleged electrochemical sulphonation of an 
aromatic hydrocarbon. F . F ic h t e r ,  H . E . 
S u e n d e r h a u f , and  A. G o ld a c h  (Helv. Chim. A cta, 
1931, 14 , 249—253).—The sulphur-containing acid 
produced during the  electrochemical oxidation of 
toluene in  presence of alcohol and  sulphuric acid is 
n o t p-sulphobenzoic acid as sta ted  by  Puls (A., 1901, 
i, 318), b u t is ethylsulphuric acid. The sam e acid 
(isolated as th e  barium  salt) is form ed from  alcohol 
and  sulphuric acid in absence of toluene.

Maleic and  fum aric acids are produced during the 
electrochemical oxidation of acetophenone in presence 
of N -sulphuric acid. H . B urton.

Decomposition of phenyl iodide dichloride.
III. E . V. Z atp i and V. D e u lo f e u  (Anal. Asoc. 
Quim. A rgentina, 1930, 1 8 , 124— 132; cf. A., 1930, 
79).—A rep ly  to  Guglialmelli and  others {ibid., 758).

R . K . Callow .
Preparation and properties of some ethyl 

arylsulphonates and a comparative investigation 
of their velocities of hydrolysis with those of the 
corresponding ethyl arylcarboxylates. L. 
Dem Iiny (Rec. trav . ehira., 1931, 5 0 , 60— 71).—Tho 
following ethyl arjdsulphonates have been prepared 
b y  th e  action of sodium ethoxide on the  appropriate 
sulphonyl chloride in  dilute alcoholic solution : ethyl 
benzene-, o-, b. p. 160— 163°, m. p . 15°, m-, m. p. 42°, 
and  p-, m. p. 92°, -nitrobenzene-, and  p-toluene-
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sulphonatea. In  general, the  velocity of hydrolysis 
of the sulphonic esters in  30 vol.-%  alcohol in 0-001JY- 
alkaline solution is about ono ten th  th a t  of the  corre
sponding carboxylic ester. W ith sulphonic esters the 
effective hydrolysing agent is considered to  be w ater 
and the  velocity depends only slightly on the con
centration  of alkali used. The m ean values for the  
unim oleeular velocity coefficient k x  104 in 30% 
alcohol a t  25° for the  above sulphonic esters are, 
respectively, 3-S, 7 5 ,2 4 ,2G, and  1-9 (alkalinity 0-001—
0-008JV), the values of the bimolecular coefficient k 
for the corresponding carboxylates being 0-46, 1-23,
11-4, 19-0, and — , respectively (alkalinity 0-003—
0-005AT). In troduction  of a nitro-group in the m- or 
p-positions has a  similar accelerating effect in  both 
series, bu t in  the  o-position its effect is small in  the 
case of the  carboxylic esters, w hilst i t  has a  powerfully 
accelerating influence in the sulphonic ester series.

J . W . B a k e r .
A ry lsu lp h o n a lk y la m id e s . L. D em en  y  (R ec. 

trav . chim., 1931, 50, 51— 59).—B y the action of an  
alcoholic solution of the  appropriate am ine on various 
arylsulphonyl chlorides a  series of arylsulphonalkyl
amides lias been prepared, the  following being new : 
benzenesulphon-n-hexylamide, m. p. 17°, and  -n- 
heptylamide, m. p. 20°; p-bromobenzencsulphon-n- 
amylamide, m. p. 55° (not sharp), -n-hexylamide, 
m. p. 55°, and -n-heptylamide, m . p. 65°; p -toluene- 
sulphon-n-bulylamide, m. p. 43°, -n-amylamide, a colour
less oil, -n-hexylamide, m . p . G2°, and  -n-heptylamide, 
m . p . 45°; mesitylenesulphon-n-propylamide, m . p . 
54°, -n-butylamide, m. p . 44°, -n-amylamide, m. p . 
42°, -n-hexylamide, m. p. 64°, -n-heptylamide, m. p. 
45°. The m. p. of these derivatives and  those p re 
viously prepared (A., 1930, 81) are in  general agree
m ent w ith the  various laws connecting m. p . and 
constitution, a  m inim um  value occurring in the case 
of the M-amylaminc derivatives. J . W . B a k e r .

D ito ly l s e r i e s .  I. A . A n g e l e t t i  [with A . 
B r a m b il l a ] (Gazzetta, 1930, 60, 967—974).—
2-Iodo-2'-nitro-4:: i'-dimethyldiphenyl (o-iodo-o'-nilro- 
ditolyl), m. ]). 83—84°, prepared from 2-nitro-2'- 
am ino-4 : 4'-dim ethyldiphenyl (cf. Mascarelli and 
G atti, A ., 1930, 205) by w ay of the  diazo-compound, 
is accompanied by  a  small q u an tity  of ditolylcnc- 
iodonium iodide ('?) and , as in the p reparation  of the  
following compounds, by 4 : 4 '-dim ethyldiphenylene 
oxide (cf. Niementowski, A ., 1902, i, 21). I t  seems 
th a t  decomposition of the  diazo-nitro-com pound gives 
first the 2 '-nitro-2-hydroxy-compound, which loses 
nitrous acid to  form the  dim ethyldiphenylene oxide.
2-Bromo-, m . p . 73—74°, and 2-chloro-2f-nitro-i : 4 '- 
dimethyldiphenyl, m . p. 85—86°, were also prepared, 
b u t a ttem p ts  to  obtain  2 '-n itro -2 -hydroxy-4 :4 '-  
dim ethyldiphenyl were unsuccessful. T. H . P o p e .

H a lo g e n  s u b s ti tu t io n . II . P . P f e if f e r  and  
P . S c h n e id e r  (J . pr. Chem., 1931, [li], 129, 129— 
144).— Coloured unstable carbonium  salts, sim ilar to  
those form ed from  bromine vapour and auxochrome- 
su b stitu ted  aa-diarylethylenes (cf. A., 1928, 633), are 
also given by the  p a ren t hydrocarbons. The follow
ing hydrocarbons were exam ined as to  (a) colour of 
solutions in  sulphuric acid (form ation of a carbonium 
sulphate) and (b) colour produced by bromine vapour

(a perbromide), and  were converted by the  theoretical 
am ount of bromine in  solution in to  the  mono- and 
di-brom o-substitution products, which were exam ined 
sim ilarly : diphenyl- and  di-p-tolyl-ethylene, no re 
action ; «.a-dinaphthylethylene, m. p. 107°, from 
magnesium  naph thy l bromide and  ethyl acetate  and 
subsequent dehydration  of the  carbinol, m . p. 146°, 
form ed, (a) deep m alachite-green, (6) ind istinc t red ; 
$-bromo-'m-dinaphthylcthylene, m. p. 148°, (a) bluish- 
green, (b) reddish-brow n; tetrabromo-aa-dinaphthyl- 
ethylene, m. p. 69— 70°, from  the hydrocarbon and 
excess bromine in chloroform, (a) intense grass-green; 
p-diphenylylpheuylcthylene, m. p. 94— 95°, from the 
corresponding ketone and  magnesium  m ethyl iodide 
(cf. Schlenk and  Bergm ann, A., 1928, 1031), (a) 
cherry-red, (5) grass-green; $-bromo-v.a.-p-diphenylyl- 
phenyletliylene, m . p. 162°, (a) reddish-violet, (6) dark  
violet; $$-dibromo-v.v.-p-diphcnylylphenylethylenc, m. p. 
155°, (a) reddish-v io let; di-p-diphenylylethylene, m . p. 
2 1 1 °, (a) reddish-violet, (6) deep green; ¡i-bromo- 
cLx-di-p-diphenylylethj/lene, m . p. 187— 188°, (a) green, 
changing to  bluish-green on w arm ing; w ith oleum 
deep blue, and (b) reddish-brow n; $$-dibromo-<m-di- 
p-diphetiylyleihylene, m . p. 194— 195°, aa-di-p-di- 
phenylyl-Aa-propene, m. p. 165— 166°, (a) deep reddish- 
violet, (6) deep green; $-bromo-<x<x-di-p-diphenylyl- 
Aa-propene, m. p. 150— 152°, (a) bluish-violet on 
warming, (6) greyisli-b lack; a-phenyl-$$-di-p-di- 
phenylylethylene, m. p. 192— 193°, (a) violet, (b) grass- 
green; </.-bromo--x-phenyl-^i>-di-p-diphenylyletliyUne, 
m. p. 201— 202°, (a) deep bluish-green w ith  oleum. 
An a ttem p t to  produce aa-dinaphthyl-p-phenylethyl- 
ene from phenylethyl acetate  and  m agnesium  naph thy l 
iodide yielded only diphenylacetoacetic ester.

E . H o p k in s .
2 -P h e n y l- l  : 1 -d im e th y lin d e n e . J .  C. E ar l  and

C. A. S m y t h e  (J. Proc. R oy. Soc. New South Wales, 
1930, 44, 90—95).—Alum inium  bromide can be used 
in  the sam e way as alum inium  chloride for the  rem oval 
of arom atic hydrogen (cf. Scholl, A., 1913, ii, 56, 734 ; 
1922, i, 258, 261, 331, 336), and can also be used for 
the  rem oval of aliphatic hydrogen. The interaction 
of alum inium  bromide, trim ethylethylene dibromide, 
and  benzene yields 2-phenyl-l : l-dimethylindene, m. p. 
51°, b. p. 190—205°/36—38 mm., which, according to 
conditions, is oxidised to  phthalic  acid or o-a-benzoyl- 
o.-mcthylethylbenzoic acid, m. p. 198°, converted by 
acetic anhydride in to  3-acetoxy-3-phenyl-4:: 4 -di
methyl-3 : ‘l-dihydrobcnzisopyrone, m. p. 137°. 3-
Nitro-2-phenyl-1 : l-dimethylindene, m. p. 139— 140°, 
is described. G. D isc o m b e .

R e d u c tio n  of n a p h th a le n e  b y  a lk a l i  m e ta ls  in  
l iq u id  a m m o n ia . C. B. W oo ster  and F. B. 
S m ith  (J. Amer. Chem. Soc., 1931, 53, 179— 187).— 
D eterm inations of th e  am ount of hydrogen (or 
ethane) evolved when th e  reaction m ixtures from 
naphthalene and  excess of sodium in  liquid ammonia 
are trea ted  w ith am m onium  brom ide (or ethyl 
bromide) indicate th a t  4 atom s of the  m etal per 1 mol. 
of naphthalene are consumed. H ydrolysis of the 
re su ltan t sodio-derivative gives 1 : 2 : 3 : 4-tetrahydro- 
naphthalene, indicating th a t  the sodium atom s add in 
the 1 : 2 : 3 :  4-positions. This tetrasodio-derivative 
is shown to  be approxim ately three quarters ainmono-
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lysed in  solution a t  —33-5°, by  determ inations of the  
am ounts of sodium peroxide (from th e  excess of 
sodium) and  n itrite  (from sodamide) form ed w hen the  
reaction m ix ture is oxidised w ith oxygen. Potassium  
and naphthalene reac t in essentially the  same m anner. 
The results support W illsta tter, Seitz, and B um m ’s 
theory (A., 1928, 756) of reductions using sodium 
amalgam. Those hydrocarbons, including n ap h th a l
ene, shown b y  Lebeau and  Picon (A., 1914, i, 825, 
946) to  be reducible by sodium and  liquid am m onia, 
all furnish alkali m etal additive compounds.

H . B urto n .
In te ra c t io n  of tc v t .-b u ty l c h lo r id e  a n d  n a p h th a l 

ene. W . Gum p (J. Amcr. Chem. Soc., 1931, 53, 
380— 381).—W hen to 'i.-butyl chloride (2 mols.) is 
heated w ith naphthalene (1 mol.) in  presence of a 
small am ount of alum inium  chloride, a  m ix ture  of 
two ditevt.-butylnaphthalenes, b. p. 319°, m. p. 82-— 
83°, and  b. p. 320°, m . p . 145— 146°, separable by 
fractional crystallisation from  alcohol, is obtained. 
These are probably  identical w ith  the  supposed 
1 : 2'- and 1 : l '-d inaph thy ls  of W egscheider (A., 
1884, 1185), obtained during th e  reaction  between 
naphthalene and fsobutyl chloride. A ieri.-butyl- 
naphthalene could no t be prepared  from equimolecular 
amounts of the  reactan ts. H . B urton .

A n th ra c e n e  d e r iv a tiv e s . I I I .  E . d e  B. B a r 
nett and  J .  A. Low  (Ber., 1931, 64 , [A], 49—56).—In  
spite of the  im possibility of a  pen-co-ordination, the  
derivatives of 1 : 4-dim ethylanthracene resemble the 
corresponding derivatives of 1 : 4-, 1 : 5-, and  4 : 5-di- 
chloro- and  ,1 : 5-diplienoxy-anthracene m uch more 
closely th an  those of anthracene itself. Since the  
assumption th a t  the departure  from  “ norm al 
anthracene properties ” is conditioned by  different 
factors in  the  m ethyl and  chloro-derivatives appears 
unjustifiable, th e  hypothesis of a  pen-co-ordination  is 
considered untenable in  spite of th e  num erous observ
ations in its favour.

o-2 : 5-Dimethylbenzoylbenzoic acid, m . p. 149°, 
prepared from  phthalic  anhydride and  p-xylene in 
presence of alum inium  chloride, is reduced by  ac tiv 
ated zinc dust, sodium hydroxide, and  am m onia to  
°-2 : o-dimethylbenzylbenzoic acid, m. p. 136°, converted 
by hot 80%  sulphuric acid in to  1 : 4-dim ethyl
anthrone, m. p. 116°. 1 : 4-Dimeihylanthranyl acetate,
from the anthrone by pyridine and  acetic anhydride, 
has m. p. 162°. R eduction of 1 : 4-dim ethylanthrone 
with activated zinc d ust and  am m onia gives 1 : 4-di- 
methyl-9 : 10-dihydroanthranol, m. p. 134°, from  which 
1 : 4-dim ethylanthracene, m. p. 76°, is derived. 
Successive trea tm en t of 1 : 4-dim ethylanthrone w ith 
magnesium m ethyl iodide and w ith hydrochloric acid 
m glacial acetic acid yields 1 : 4 :  {)-trimethylcmthracene, 
m ' J1' 9-Benzyl-1 : 4-dimethylanthracene, m. p.
135°, is converted by  bromine in  carbon disulphide 
into lO-bromo-O-benzylidene-1 : 4-dimelhyl-0 : 10-di- 
hydroanthracene, m. p. 180°, from  which th e  corre
sponding 10-piperidino-, m. p. 150°, \0-methoxy-,m . p. 
118— 119°, and 10-eik.oxy-, m . p. 130°, -derivatives are 
obtained. 10-Bromo-l : 4-dimethylanthrone, decomp, 
about 160°, is transform ed in to  10-piperidino-] : 4-di- 
methylanthrone, m . p . 133°, 10-ahilino-l : 4-dimethyl- 
anthrone, m. p. 192°, 10-methylanilino-l : 4-dimethyl

anthrone, m. p. 179°, 10-p-dimethylaminophenyl- 
1 : 4-dimethylanthrone, m. p. 154°, and  10-methoxy- 
1 : 4-dimethylanthrone, m. p. 76°. 10-Bromo-l : 4- 
d im ethylanthrone is converted by  benzene and  
alum inium  chloride into 10-phenyl-l : 4-dimetkyl- 
anthrone, m. p . 144°, which when trea ted  successively 
w ith  magnesium  m ethyl iodide and hydrochloric acid 
in  glacial acetic acid gives 10-phenyl-l : 4-dimetliyl-
O-methylene-O : 10-dihydroanthracene, m. p. 129°, 
oxidised by chromic acid to  10-phenyl-l : 4-dim ethyl
anthrone. 10 - Phenyl - 9 - benzylidene- 1 : 4-dim ethyl- 
9 : 10-dihydroanthracene, m . p. 170°, is described. 
9 : 10-Dipheriyl-l : 4-dimethylantliracene, m. p. 189°, 
is derived from 10-phenyl-l : 4-dim ethylanthrone.

H . W r e n .
F lu o ra n th e n e . O. K r u b e r  (Ber., 1931, 6 4 , [A], 

84— 85).—T reatm en t of a  neu tra l tar-oil fraction, 
b. p. 370—390°, w ith  sodium in solvent n ap h th a  a t  
160° yields a solid sodium derivative from which 
tetrahydrofluoranthene, ni. p. 75°, is obtained after 
decomposition w ith  w a te r ; the  filtra te  from the  
sodium com pound read ily  affords pyrene. O xidation 
of tetrahydrofluoranthene w ith  sodium dichrom ate in 
glacial acetic acid gives (?) fluorenone-8-propionic acid, 
m. p. 137— 13S°. T etrahydrofluoranthene unites 
w ith  sodium and th e  m ix ture  of com pounds is tra n s
formed by  carbon dioxide in to  carboxylic acids, from  
which an  acid, C17H 140 2, m. p. 188° a fte r softening, 
is o b ta in ed ; when heated above its  m. p. or distilled 
■with lime, i t  affords tetrahydrofluoranthene. I t  is 
unlikely th a t  th e  tar-o il fraction contains te trahydro- 
fluoranthene. H . W r e n .

M e th o d  of r e d u c in g  a ro m a tic  n i tro -c o m -  
p o u n d s . T . E . d e  K iew iet  and  H . St e p h e n  (J.C.S., 
1931, 82—84).—Crystalline stannous chloride
(SnCI2,2H 20 ) is hea ted  w ith  excess of acetic anhydride 
un til com pletely dehydra ted ; th e  resulting solution 
reduces nitro-com pounds to  acetam ido- or, often 
where possible (exceptions are m-chloronitrobenzene, 
the  nitrobenzoic acids, and  o-nitrophenol), to  p-  
chloroacetam ido-com pounds. p-Chloronitrobenzene 
gives p-chloroacetanilide in  absence of free hydrogen 
chloride, and 2 : 4-diehloroacetanilide in its  p resence;
o-, m-, and  p-nitrobenzoic acids give th e  corresponding 
aminobenzoic acids; p-nitrophenol and its  chloro- 
derivatives give acetam idophenyl acetates, b u t o- 
nitrophenol and  sim ilar derivatives give acetam ido- 
phenols, apparen tly  by  hydrolysis of in term ediately  
form ed 1-methylbenzoxazoles. 3-Chloro-4-nitro- 
phenol, m. p. 120°, obtained by n itra tio n  of wt-cldoro- 
phenol (cf. U hlem ann, Ber., 1869, 2, 1161; Chem. 
Eabr. G riesheim -Elektron, G .P. 143,449), gives
3-chloro-4-acetamidophenyl acetate, m . p . 127°.

H . A. P iggott.
H y d ro g e n a tio n  of a n ilin e  u n d e r  p r e s s u r e  in  

th e  p re s e n c e  of c e r iu m  a n d  la n th a n u m  a s  p r o 
m o te r s .  V. S. S adik o v  and  A. J .  Schagalov (J. 
Russ. Phys. Chem. Soc., 1930, 6 2 , 1635— 1642).— 
The influence of small quantities (1%) of cerium and 
lan thanum  oxides as prom oters to  the  m ain  catalysts 
(osmium and nickel) in  the  hydrogenation of aniline 
under pressure was investigated. W ith  osmium, th e  
addition of cerium  oxide does no t affect the  tim e of 
hydrogenation, although the  consum ption of hydrogen
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is decreased. The yield of benzene and  cydohexyl- 
amine is m uch greater, whilst th a t  of dicycZoliexyl- 
am ine is m uch less, and  more aniline is left unreduced, 

.so th a t  cerium  oxide appears to  ac t as an  in h ib ito r 
on osmium. W ith  nickel instead of osmium, the  
presence of cerium  oxide som ew hat im proyes th e  final 
yield, b u t the  m ain factor in  th e  efficiency of the  
ca ta ly st appears to  be th e  prelim inary h ea t trea tm en t 
of the  la tte r, which is rendered more sensitive to  it  by 
add ition  of cerium oxide. I f  lan thanum  oxide is 
used, th is sensitiveness is still fu rth er increased, w hilst 
th e  tendency to  prom ote the  condensation of the  
reduction products is dim inished, the  cycZohexylamine 
conten t in  tho final m ix ture increasing from  33%  in 
th e  case of cerium  oxide to  71-2% in  the  case of 
lan thanum  oxide, and  th a t  of dic;/cZohexylaminc 
falling from  52%  to  33% . M. Zv e g in t z o v .

A c tio n  of a lco h o ls  a n d  e s te r s  o n  a n ilin e  h y d ro 
c h lo r id e . S. A. B u s s e  and  A. I . T r a v in  (J. R u ss . 
Phys. Chcm. Soc., 1930, 62, 1685— 1090).—Aniline 
hydrochloride and  benzyl alcohol w hen heated  to 
gether gave a 59%  yield of phenylbenzylam ine, m. p. 
35-5°. Using benzyl acetate, the  yield was more th a n  
79% . O xidation w ith  ferric chloride or su lphate gave 
benzaldehyde; oxidation w ith nitrosodim ethylaniline 
gave benzaldehyde togother w ith  some azoxydim ethyl- 
aniline, m. p . 241°. W ith  «-octyl alcohol aniline gives 
phenyloctylamine, b. p . 158— 158-5°/4 mm., d 0-90S9, 
nf, 1-5132, which yielded octaldehyde on oxidation.

” M. Z v e g in t z o v .
D e riv a tiv e s  of l-c h lo ro -2 -n itro n a p h th a le n e .

A. P . J .  H o o g e v e e n  (Rec. trav . chim ., 1931, 50, 37—  
40).—2-A cetnaphthalide is converted, th rough the  
cliloroamine, by  an  excess of bleaching powder 
solution in  d ilute acetic acid in  alcohol a t  16° in to
l-chloro-2-acetnaphthalide, which affords l-chloro-2- 
nitronaphthaleno (Hodgson an d  Ivilner, A., 1926, 
279) after hydrolysis, diazotisation, and  trea tm en t of 
the  diazo-solution w ith  potassium  n itrite  in thepresence 
of cuprous-cupric sulphite. I t  is converted by h e a t
ing w ith an  alcoholic solution of the  appropriate  
am ine in  a scaled tube  a t  ISO0 in to  1-amino-, 1- 
methylamino-, m . p. 114°, and  1-cthylamino-, m. p. 
77°, -2-nitronaphthalene, and  by alcoholic sodium 
disulpliide into 2 : 2'-di nitrod i napli thy I disulphide, 
m . p . 204°. J .  W. B a k e r .

M e c h a n is m  of c h e m ic a l re a c tio n s . I I . 
M e c h a n is m  of th e  s y n th e s is  of s e c o n d a ry  a n d  
te r t i a r y  a m in e s  b y  re d u c tio n . K .  K i n  d e e r  [w ith 
W . D e h n  and  W . P e sc h k e ] (Annalen, 1931, 485,
113— 126).— R eduction of benzylam ine or p-plienyl- 
ethylam ine w ith  palladium -black and  hydrogen in  
boiiing alcohol gives, respectively, qu an tita tiv e  and 
10%  yields of the secondary bases dibenzylam ine and 
di-((3-phcnylethyl)amine, th e  velocity of reduction of 
benzylam ine also being the  greater in  glacial acetic 
acid or xylene. S im ilar reduction of (3-phenylethyl- 
am ine in  th e  presence of benzyl alcohol in  xylene 
affords m ainly (90%) Ar-benzyI-(3-phenylethylamine 
(also obtained by ca ta ly tic  reduction  of benzylidene-P- 
phenylethylam ine) and  only 6 %  of d i-([3-phenylethyl)- 
am ine, determ ined by  the  am ount of am m onia evolved. 
R eduction of tliiobenzam ide w ith alum inium  am algam  
and  m oist e ther affords 85%  of benzylam ine and  8%

of dibenzylam ine, and proceeds more rapidly  th an  the  
sim ilar reduction  of phenylthioacetam ide, which affords 
26%  and 66%  of the prim ary  and  secondary bases, 
respectively. R eduction of the  m ix ture of a-amino-(3- 
phenylethyl alcohol and  phenylaeetaldim ine (obtained 
by th e  action of am m onia on phenylacetaldehyde) 
w ith  alum inium  am algam  and  w ater affords di-(P- 
phenylethyl)am ine, in  addition  to  the  p rim ary  base, 
sim ilar reduction  of a-dim ethylam ino-p-phenylethyl 
alcohol yielding p-phenylethyldim ethylam ine (Decker 
and  Becker, A., 1912, i, 844). R eduction  of phenyl- 
acetonitrile in  acetic acid and am m onium  acetate  
w ith hydrogen and  palladium -black a t  65°/2-5 atm . 
gives, in  add ition  to  (3-phenylethylamine and  the 
corresponding secondary base, p-phenylethylidene-P- 
phenylethylam ine, reduced to  di-(p-phenylethyl)- 
amine in  60%  yield. The proportion  of prim ary  
and secondary liases form ed depends on th e  acid 
presen t during the  reduction  and in  aqueous-alcoholic 
ethyl acetate, glacial acetic acid, and  acetic acid 
containing hydrogen chloride, w ith  hydrogen and  
palladium -black a t  35°/2-5 a tm ., the  proportion of 
these products is 25, 50, and  90%  and  70, 40, and  1% , 
respectively. Tho m uch g reater velocity of reduction 
of benzonitrile com pared w ith th a t  of phenylaceto- 
nitrile results in  th e  alm ost exclusive form ation of th e  
prim ary base in  the first case, w hilst in  the  la tte r  a 
largo am ount of the  secondary am ine is also form ed. 
Sim ilar reduction  of phenylacetonitrile in  the  presence 
of dipropylam ine affords P-phenylethyldipropylam ine 
in  addition  to  th e  norm al p roduct di-(p-phenylethyl)- 
amine. These results confirm the  following m echan
ism  for th e  form ation  of secondary bases : 
CH2R -0 H Z l> C H R :0 ii^ C H R :N H  (I) or CH 2R -N H 2

2H / t \  CnVR-NH.,
tfl) CH 2R -N :C H R ^ N H (C H 2R )2; and

R C N .!£(I)££C H R (O H )-N H 2 ( I I ) -» R -C H :0 + N H 3 ;
(I) or (II): 
568—572).

LCH,R-NH, (cf. K indler, A ., 1923, i, 
J .  W. B a k e r .

C o n v ers io n  of a ld e h y d e s  in to  h ig h e r  m o le c u la r  
a m in e s . A. S k i ta ,  G. P e e i l ,  and [in part] H. 
W in k e le r  (Annalen, 1930, 485, 152— 173).—The 
amine, b. p. 110— 112°/15 m m ., obtained by  catalytic 
reduction of «-propylidenecycZohexylamine (Skita and 
Wulff, A., 1927, 559) w ith  colloidal p la tinum  in 
alcoholic acetic acid is cyclohexyl-(fi-methyl-n-amyl)- 
amine (III)  (hydrochloride, m. p . 139°; ■phenylurethane, 
m . p . 99°), identical w ith  a specimen obtained by 
sim ilar reduction of fi-methyl-&s-pentenylidenecyc\o- 
hexylamine (II), b. p. 118—119-5715 mm., obtained 
by  condensation of a-methyl-A°-pentenalclehydc (I) 
w ith cycZohexylamine. In  the  original reduction 
com plete hydrolysis first occurs to  give propalde- 
hyde which "by an  aldol condensation followed by  loss 
of w ater affords the  pentenaldehyde I . This con
denses w ith  cycZohexylamine to  th e  Schiff’s base II, 
which is less readily  hydrolvsed and  is reduced to  I I I : 
2CH„Me-CH:N-C6H 11— yC 6H n -KH2-fC H 2Mc-CHO 

“ — yCHoMe-CHX'Me-CHO ( I ) W |
CH,Me-CH:CMe-CH:N*CGH 1 j (II)— -> 

C H 3Ie-C H 2-CILAIe-GH2-NH-CGH 1( ( I I I ) .
Sim ilar results are obtained w ith Schiff’s bases derived 
from other aliphatic (but no t arom atic) aldehydes and
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cycZohexylamine, although the above case is the only 
one in  which hydrolysis is complete. The structu re  
of the reduction  products is proved by  the ir id en tity  
w ith the  reduction products of the  in term ediate 
SchiS’s bases synthesised from  cyc/ohexylamine and 
the appropriate u nsatu ra ted  aldehyde. Thus ethyl- 
idenecycZohcxylamine is reduced to  cycZohexylethyl- 
amino (S%) (picrate, m. p. 231°) and cyclohexyl-n- 
butylam ine (39%) (also from  A^-butenylideneoyelo- 

. hexylamine, b. p . 90—91°/15 m m .) ; ?i-butylidene-, 
isovalerylidene-, n-heptylidene-, and  y-phenylpropyl- 
idene-cycfohexylamine, by sim ilar reduction, aSord, 
respectively, cyclohexyl-((i-ethyl-ii-hexyl)amine (78%), 
b. p. 140— 148°/15 m m . {hydrochloride, m. p. 95°; 
picrolonate, m . p . 225—226° (decomp.)] (also from 
fi-cthyl-A$-hexylidenecyclohexylamine, b. p . 139— 143°/ 
13 m m .); eyc\ohexyl-(z-melhyl-^-isopropyl-n-hexyl)- 
amine (15%), b. p . 143— 145°/11 mm. (hydrogen 
oxalate, m. p. 193-5— 194-5°; hydrochloride, m. p. 
105°) (also from  z-methyl-fi-isopropyl-AP-n-hexylidene- 
cyclohexylamine, b. p. 146— 152°/16 m m .); cyclohexyl- 
(p-amyl-n-nonyl)amine (42-3%), b. p . 208—210°/ 
17 mm. (hydrochloride, m. p. 90°; hydrogen oxalate, 
m, p. 153°) (also from  {-amyl-As-n-?ionenyli denecyclo- 
hexylamine, b. p. 208—211°/11 m m .); cyclohexyl- 
(z-phenyl-?j-benzyl-n-amyl)amine (hydrochloride, m . p. 
169— 170°; hydrogen oxalate, m. p . 172°) (also from 
z-phenyl - ¡3 - benzyl - A^-i\-pentenylidenecyc\ohexylamine, 
b. p. 265—270°/16 m m .), together w ith  th e  norm al 
reduction products, of which cyclohexyl-n-heptylamine, 
b. p. 132— 135°/16 mm. (hydrochloride, m. p. 211— 
212°), is new. From  isovalerylidene-ethylam ine is 
obtained N  - (z - methyl - ¡3 - isopropyl - n  - hexyl)ethyl-
amine, b. p. 213—220° [picrolonate, m . p. 221— 222° 
(decomp.)]. W hen the reduction of the Scliiff’s base is 
effected in  the  presence of ano ther aldehyde th is 
may also undergo an aldol condensation w ith  the  alde
hyde form ed by hydrolysis of th e  Sehiff’s base and  
mixtures of several amines are then  form ed by  the  
mechanism given above. Thus reduction of propyl- 
idenecycfohexylamine in  the  presence of acetaldehyde 
affords, in  addition to  the  products obtained above, 
eyc\ohexyl-({-methylbutyl)aminc (29-5%), b. p. 97— 99°/ 
15 mm. (hydrochloride, m. p . 234°; phenylurethane, 
m- p. 118°) (also from  {-methyl-AP-bulenylidenecyclo- 
hexylamine, b. p. 100— 105°/15 mm.), w hilst w ith  
benzaldehyde as the  second com ponent are  obtained 
eyc\ohexyl-(y-phenyl-{-mcthylpropyl)annine (1 1 % ), b. p.
164—168°/15 mm. (hydrochloride, m . p. 184°; phenyl- 
urethane, m . p. 116°) (also from  y-phcnyl-{-mcthyl-A^- 
propenylidenecyclohexylaminc, b. p . 168— 176°/14 
mm.), and cyciohexylbenzylamine. R eduction in  the 
presence of furfuraldehyde affords cyc\ohexyl-(y-furyl- 
{■methylpropenyl)amine (8%), b. p. 166— 172°/12 mm. 
(hydrochloride, m. p. 180°) (also from y-furyl- 
{-methyl-AP-propenylidmecyclohexylaniine, b. p. 15S— 
162°/12 mm.), together w ith  its  dihydro- (0-7%), b. p. 
loo— 160°/12 m m ., and  tetrahydro- (8% ), b. p. 144r— 
149°/12 mm. (hydrogen oxalate, m. p. 165°) -derivatives 
(the position of th e  double linking in  all th ree products 
is undeterm ined),and cyclohexylfurylamine, b. p. 123—  
124° (phenylurethane, m. p. 113°) (also from  J'urJuryl- 
idenecyclohexylamine, b. p. 131-5— 135-5°/lS m m.). 
Reduction of wobutylidcnecycZohexylamine in the  
presence of form aldehyde affords cyclohexyl-(y-hydroxy-

(3{-dimethylpropyl)aminc, b. p . 123— 125°/12 mm., 
m . p. 38° (hydrochloride, m. p. 224°; phenylur ethane, 
m. p. 150°) (also from  y-hydroxy-{{-dimcthylpropyl- 
idenecyclohexylamine, b. p. 10S— 110°/12  mm.).

J .  W . B a k e r .
[P o ss ib le  y e llo w  c o n te n t of th e  ac id ic , r e d  

s o lu tio n s  of m e th y l-y e llo w .]  A. H a n t z s c h  and  
A. B u r a w o y  (Ber., 1930, 6 3 ,  [£], 3172—3176; cf.
A., 1930, 1280).— In reply to  Thiel (A., 1930, 1573), 
reasons are advanced in  favour of th e  view th a t  in  salt 
solutions of p-am inoazobenzenes in 2A -hydrochloric 
acid, which in agreem ent w ith Thiel contain practically  
no free base, an  equilibrium  exists between th e  yellow 
azoid and  red quinonoid salts. H .  W r e k .

A zo -d y es a n d  th e i r  in te rm e d ia te s .  V. C on
s t i tu t io n  a n d  d e g re e  of d is p e r s io n  of azo -d y es. 
V I. R e la tio n  b e tw e e n  m o le c u la r  s ize  a n d  p r o 
p e r t ie s  of azo -d y es . P . R u g g l i  and  A. Z i m m e r - 
m a n n  (Helv. Chim. Acta, 1931, 14, 101— 126, 127— 
141).—V. The adsorption of various azo-dyes (all as 
pure sodium salts) on cotton , in  absence and  presence 
of sodium sulphate, has been investigated  by  the  
m ethod previously described (cf. A., 1924, ii, 464;
B., 1926, 436). D eterm inations of the  viscosity of 
solutions and  th e ir  ra te  of diffusion through 1 % 
gelatin gels (cf. A., 1925, ii, 194) were also m ade in 
m any cases. The azo-dyes from  diazotised dehydro- 
thiotoluidinesulphonic acid and 5-, 6-, and  7-amino- 
a-naphthol-3-sulphonic, S-amino-a-naphtliol-5-sul- 
phonic, and 6-amino-(3-naphthol-4-sulphonic acids 
show small affinities; these and th e  rates of diffusion 
th rough gelatin  are som ew hat less th a n  th e  correspond
ing values for “ E rika  B ” (prepared from  diazotised 
dehydrothioxylidine and  a-naphthol-3 : 8-disulphonic 
acid). The dyes from  diazotised 4-aminoazobenzene- 
4'-sulphonic acid and  th e  above acids are less sub
stan tiv e  and  show a  higher ra te  of diffusion th a n  the 
above. The affinities of th e  dyes from  tetrazotised 
benzidine and  2 mols. of th e  above acids are generally 
higher (much more so in presence of sodium sulphate), 
b u t n o t nearly  so good as Congo-red; the  dye from
6-amino-|3-naphthol-4-sulphonic acid gives a  m uch 
sm aller value th a n  the  others, although its  ra te  of 
diffusion through gelatin  is very sim ilar to  th a t  of the  
o ther m em bers of th e  series; th e  difference in the 
adsorption can be ascribed to  the  constitu tion , since 
coupling takes place, in  th is case only, in  the
1 -position.

The bisazo-dye obtained from  tetrazotised  benz
idine and  2 mols. of 6-amino-a-napthol-3-sulphonic 
acid (J  acid) is com pared as a typical p rim ary  type 
w ith  those (secondary) prepared by first coupling 
dehydrothiotoluidine (I) or a-naphthylam ine (II) w ith  
J  acid, and  th en  coupling th e  resu ltan t azo-compounds 
(after diazotisation) w ith a  fu rther mol. of the  acid. 
The mol. w t., atom  num bers, and degree of sulphon- 
ation  (= w t. of to ta l S 0 3N agroups X  100/mol. w t.) of 
the th ree  bisazo-dyes are of th e  same order. The 
secondary com pounds are adsorbed to  abou t three 
tim es th e  ex ten t of the  p rim ary  dye in  absence of 
sodium su lphate ; in presence of th e  sulphate, the  
compound from  I  is adsorbed to  a  greater ex ten t th an  
Congo-red, w hilst its  ra te  of diffusion through gelatin 
is considerably less th an  th a t  from I I  or Congo-red.
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Tlie order of coupling does no t affect the  substantive 
properties.

A series of bisazo-dyes of the “ Biebricli scarlet ” 
type (cf. N ietzki, A., 1880, 664; 1881, 178) is prepared 
from diazotised aminoazdbenzene, its  4'-sulphonic and 
3 : 4'-disulphonic acids w ith  ¡3-naplithol, fJ-naphthol-
6 -sulphonic, -3 : 6-disulphonic, and  - 3 : 6 :  8-trisul- 
plionic acids. The products obtained (all containing
1— 3 sulplio-groups) are no t substan tive except th a t  
form ed from 4-aminoazobenzene-4'-sulphonic acid and 
P-naphthol. This is adsorbed to  the  sam e ex ten t as 
a  regular substantive d y e ; the  relative viscosit}' of 
a  1 %  solution is m uch higher th an  th a t  of any  other 
m em ber of the  series examined, and i t  does n o t diffuse 
through gelatin. The colloidal character of the  dye 
is ascribed to  association caused by  th e  isolated 
sulpho-group originating a  strong dipole m om ent. 
The effect of the  num ber of sulpho-groups on the  
solubility and  colour reaction w ith sulphuric acid is 
determ ined.

VI. Mono-, bis-, tris-, and  tetrakis-azo-dyes (A, 
where x —Q, 1, 2, and 3, respectively), are prepared by 
diazotising J  acid and coupling with excess of the  
sodium sa lt of the  sam e acid, diazotising the purified 
monoazo-dye, and again coupling as before, and so on. 
A polyazo-dye of unknow n value of x, and in  which

n  x
( A. )

the  final N Ik, is probably replaced by OH, is obtained 
by the  action of alkali on diazotised J  acid, when self- 
coupling occurs. The colours given by the  dyes in 
sulphuric acid are no t characteristic, b u t when the 
solutions arc poured in to  w ater, orange, red, reddish- 
violet, violet, and  blue precipitates, respectively, are 
obtained. The shades on cotton and  in w ater show 
the  expected shift tow ards the blue as the  series is 
ascended, bu t th is is only slight after the bisazo-dye. 
The affinity for cotton  of the  m onoazo-derivative is 
much sm aller th an  th a t of the  o ther com pounds (in 
presence of sodium sulphate), which approxim ate to 
those of the substantive type, and are all approxim 
ately  equal. The ra te  of diffusion of the  monoazo- 
com pound in to  gelatin is much higher than  th a t  of 
any  of the  others (the polyazo-derivative does no t 
diffuse); th e  relative viscosities of the bis- and poly- 
azo-compounds are the  sam e and  are higher th an  those 
of th e  o ther compounds. H. B u r t o n .

N a p h th a le n e  s e r ie s . I I I .  A c tio n  of h y d ro g e n  
s u lp h ite  on  p -n itro b e n z e n e a z o -a -n a p h th o l. N. N.
V orosciicov and  P. A. B jelov  (Ber., 1931. 64. [J3], 
77—83).—p-N itrobcnzeneazo-p-naphthol, m . p. 249°, 
is converted by pro tracted  ebullition w ith aqueous 
sodium hydrogen sulphite in  presence of chloroform 

and ethy l alcohol in to  the 
yellow additive compound ( I ) ; 
i t  is decomposed w ith re 
generation of the  initial 
m aterial in alkaline solution, 

showing th a t  the  nitro-group has not suffered reduc
tion. (A sim ilar s tab ility  of the nitro-group is 
observed w ith p-nitrobenzeneazo-a-naphthol.) The

corresponding barium  (anhydrous and  m onohydrated) 
and  copper (anhydrous and  octahydrated) salts are 
described. In  aqueous solution the tendency of the 
sodium sa lt tow ards dissociation increases w ith  the 
dilution. I t  increases sim ilarly w ith  increasing 
concentration of hydroxyl ions, whereas hydrochloric 
acid has a  stabilising action which is accentuated  up 
to  abou t 0-5 equivalent of acid b u t subsequently no t 
considerably enhanced. H . W r e n .

C o n s titu tio n  of a z o - in d ic a to rs . I. a -N ap h -. 
th o l-o ra n g e . K . H . S l o t t a  and  W. F r a n k e  (Ber., 
1931, 64, [B], 86—94).—A ttem pts to  determ ine the 
acid constan t of a-naphthol-orange failed since its  
conductivity  in  aqueous solution is so small th a t  i t  
cannot be even approxim ately determ ined. Electro- 
m etric titra tio n  of weighed am ounts of the  indicator 
w ith alkali hydroxide coupled w ith observations of 
the  colour of th e  solution shows th a t  the  change from 
yellow to red takes place after addition  of exactly  one 
equivalent of hyd rox ide; a fu rther change of colour 
is no t observed a fte r th e  addition of a  second equi
valen t of hydroxide. Confirmation of the  view th a t  
the  second hydrogen atom  is no t connected w ith  the 
indicator properties is found in the  observation th a t 
the  m onoalkyl derivatives behave in  a  precisely 
sim ilar m anner and  are therefore sim ilarly constitu ted . 
T reatm ent of m onom cthylnaphthol-orange w ith 
hydriodic acid does no t give m ethyl iodide, which is 
obtained by the  use of am m onium  iodide above 200°. 
The m ethyl group is therefore a ttached  to  an  azo- 
nitrogen atom , and since fission of the  compound w ith 
sodium hyposulphite affords 4-am ino-a-naphthol the  
m ethyl group m ust be un ited  to  the  nitrogen vicinal 
to  the benzene nucleus. T reatm ent of the  mono- 
m ethyl com pound w ith  ethereal diazom ethane gives 
a dim ethyl com pound void of indicator p ro p erties ; 
trea tm en t of this w ith sodium hyposulphite yields 
4-m ethylam ino-a-naphthol, and i t  does no t give 
m ethyl iodide when trea ted  w ith  phosphorus and 
hydriodic acid. For th e  “ acid ” form of raethyl- 
naphthol-orange th e  constitu tion  I  is therefore

O' S03' O' S03'

w oo 6 oo 6 ,nj
+  [ H N = N M c ] +  + [H N = = = = N H ] +

0 S03'

o5 6 ™
N ---------- N H

advanced, whereas the  structures I I  and  I I I  are 
ascribed to  the  yellow “ acidic ” and  th e  red 
“ alkaline ” form  of naphthol-orange. Confirmation 
is found in the  d irect production  of the  dim ethyl 
com pound from the acidic form and  diazom ethane 
in ether.

The following compounds are incidentally described : 
a-naphthol-orange, decomp. 260°; methyl-tx-naphthol- 
orange, decomp. 260°; i-methoxyazobenzene-A'-ruI- 
phonic acid; A-p-nitrobenzamido-a-naplithol, decomp. 
276°; ethyl-, decomp. 263—265°; n -propyl-, decomp- 
268°; n -butyl-, decomp. 269—270°; n-hexyl-a-

I f  J / O H  (I-) 
% / \ / * M > S 0 2N a  

N-NH-C6H 4-NO.>
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ndphlho I-orange, decomp. 207°; dimethylnaph ihol- 
orange, m. p. 178°; 4-methyl-p-nitrobenzamido-a.-
naphthol, m. p. 216°. H . W r e n .

A ctio n  of e th y l n i t r a te  on  p h e n y lh y d ra z in e  in  
p re se n c e  of s o d iu m  e th o x id e . E . B amberger and 
0 . B ileeter  (Helv. Chim. A cta, 1931, 14, 219—232). 
—W hen a  m ix ture of phenylhydrazine and ethyl 
n itra te  is added gradually  w ith stirring  to  cold 
alcoholic sodium ethoxide, a m ixture of metliyl- 
formazyl, m. p. 125— 125-3°, sodium nitrite , benzene, 
aniline, ¡3-acetylphenyl hydrazine, and  small am ounts 
of phenyl azide, azobenzene, acetic acid, nitrogen, and 
(probably) diphenyl are produced. The various re
actions which probably  occur are discussed. M ethyl- 
formazyl (cf. A., 1903, i, 284) is conveniently prepared 
by adding benzenediazonium  chloride to  a cold 
solution of acetaldehydephcnylhydrazone in alcoholic 
sodium acetate. Nitromethylformazyl, 
MHPh-AT:CMe-N:N-C0H,-NO 2(-f0-5E tO H ), m. p. 154°, 
is obtained sim ilarly using p-nitrobenzenediazonium  
chloride. Much of th e  work has been published 
previously (Vierteljahrschr. N aturf. Ges. Zurich, 
1903, 48 ;329). H . B urton .

[R ed u c tio n  of n o r m a l  d ia z o -h y d ra te s .]  E .
Bamberger  (Helv. Chim. Acta, 1931,14,242—249).— 
The form ation of (3-benzoyllrydrazine from  benzalde- 
hyde and phenyldi-im ide (Angeli, A., 1930, 205) is 
not considered to  be analogous to  the production  of 
phenylazohydroxyanilide, OINPluNHINPh, from 
nitrosobenzene and phenyldi-im ide (loc. cit.), since 
the form er reaction involves the  m igration of a 
hydrogen atom . Angeli’s synthesis of benzhydrox- 
amic acid from benzaldehyde and nitrosyl probably  
results through the  in term ediate form ation of a- 
nitrosobenzvl alcohol (cf. A., 1902, i, 197). The 
remainder of the paper has been reviewed previously 
(A., 1900, i, 193). H . B urton .

Id e n tif ic a tio n  of p h e n o ls . C. F . Iv o e lsc h  (J. 
Amer. Chem. Soc., 1931, 53, 304—305).—The phenol 
(1 g.) is heated  w ith  a  50%  solution of chloroacetic 
acid (2-5 c.c.) and 33%  sodium hydroxide solution 
(3-5 c.c.) a t  100° (bath) for 1 hr., the  solution acidified, 
and the resu ltan t aryloxyacetic acid ex trac ted  w ith 
ether. The following are new : o-, m. p. 143— 145°, 
and m-chlorophenoxy-, in. p. 108— 110°; m -bromo- 
phenoxy-, m. p. 107— 108-5°; o-, m. p. 134— 135°, 
and m-iodophenoxy-, m. p. 114— 115-5°, and  p- 
methoxyphenoxy-acetic acids, m . p. 110— 112 °.

H. B urton.
P re p a ra tio n  a n d  p ro p e r t ie s  of t r i - ,  t e t r a - ,  a n d  

p e n ta -ch lo ro p h en o ls . G. J .  T ie sse n s  (Bee. trav. 
chim., 1931, 50, 112— 120).—Experim ental details  
are given for the preparation and determ ination of 
the electrical conductiv ity  in  dilute aqueous solution  
of various polychlorophenols, a preliminary account 
of which has already been published (A., 1929, 1173).

J . W . B ak er .
C h lo rin a tio n  of io d o p h e n o ls . I I I .  o -Io d o - 

pheno l. S. B uc h a n  and  H . McCombie (J.C.S., 
1931, 137— 144; cf. ibid., 1913,103, 1762).—Chlorin
ation of o-iodophenol in  carbon tetrachloride a t  0° 
gives an unstable iododichloride, which rapidly  
decomposes to  give 4-chloro-2-iodophenol, m. p. 78°,

the  constitu tion of which is proved by its  synthesis 
from the benzyl ether, m. p . 84—85°, of 4-chloro-2- 
nitrophenol, through th e  amino- and iodo-benzyl 
ethers. 4-Chloro-2-iodophenyl acetate (an oil) and benzyl 
ether, m . p. 60°, m ay be obtained either from 4-chloro-
2 -iodophenol, or by decomposition of the  iododi- 
ehlorides of o-iodoplienyl acetate and benzyl ether (both 
oils). o-Iodophenyl phenylcarbamate, m. p. 12 1— 
122°, and benzoate, m. p. 34°, and  4-chloro-2-iodo- 
phenylphenylcarbamate, m. p: 128°, and benzoate, m. p. 
88°, form relatively stable iododichlorides, m . p. 125°, 
98— 101°, 146°, and 103— 104° (decomp, in  every case), 
respectively; the  first of these w ith acetic acid and 
aqueous potassium  iodide gives o -iodophenyl 2 :4 - 
dichlorophcnylcarbamate, in. p. 145°, identified by 
synthesis from o-iodophenol and  2 : 4-dichlorophenyi- 
carbim ide.

4-Chloro-2-iodophenol on chlorination as above 
gives an  unstable iododichloride, converted by  decom
position in to  4 : Q-dichloro-2-iodophcnol, m. p. 62°, 
also obtained by  chlorination of o-iodophenol ; its 
acetate, m. p. 59°, and  benzyl ether, m. p. 62°, are 
obtained either from  it, or by decomposition of the 
iododichlorides from  corresponding 4-chloro-2-iodo- 
phenol deriv a tiv es; their iododichlorides decompose 
in  the  course of a few days w ith regeneration of the  
paren t substance. The benzoate, m. p. 89°, and phenyl- 
carbamalc, m . p. 181° (prepared from 4 : 6-dichloro-2- 
iodophenol only) do no t appear to  formiododichlorides. 
A little  Irichloro-o-iodophenol, m. p. 52—54°, is formed 
by  decom position of the  iododichloride from 4 : 6- 
dichloro-2-iodophenol.

2-Iododiphenyl ether, m. p. 55—56°, synthesised by 
standard  m ethods from the 2-nitro-com pound, gives 
an  unstable iododichloride, m. p. 81—S2° (decomp.). 
The iododichloride, m. p. 98° (decomp.), of co-o’-iodo- 
phenoxyacetophenone, m . p. 123° (from o-iodophenol, 
w-chloroacetophenone, and  sodium ethoxide), is 
m oderately stable. o-Iodophenol w ith carbonyl 
chloride and pyridine gives th e  carbonate, m. p. 88° 
[iododichloride, stable, m. p. 108° (decom p.)]; w ith  
toluene-p-sulphonyl chloride the  p-tolucne-sulphonatc, 
m. p. 80° [iododichloride, stable, m. p. 95—97° 
(decom p.)]; and w ith allyl bromide and  sodium 
ethoxide th e  allyl ether (dibromide), which w ith chlorine 
gives the  iododichloride, m . p. 84° (decomp.), of
o-iodophenyl (3y-dich 1 oropropy 1 e th e r; the  iododi
chloride, m. p. 118° (decomp.), of the  dibrom ide 
decomposes slowly into 4-chloro-2-iodoplienyl ¡3y- 
dibromopropyl ether, m. p. 52°. o -Iodophenyl ethyl 
carbonate (from ethy l chloroform ate and  the  phenol 
in  aqueous sodium hydrogen carbonate) does no t give 
an  iododichloride.

Chlorination of o-iodophenol in  carbon tetrachloride 
a t  60—70° gives hexachlorocyc/ohexadienone and 
chloranil. Iodine monochloride and o-iodophenol 
give 4-chloro-2 : 6-di-iodophenol, m. p. 106— 107°, 
which forms an unstab le iododichloride. Chlorination 
of diphenyl carbam ate in chloroform a t  0° gives 
4-chlorophenyl 2 : 4-dichlorophenyl carbamate, m. p. 
157°, identical w ith  th e  product of in teraction  of p- 
chlorophenol and 2 : 4-dichlorophenylcarbirnide, m. p. 
61°. The last is prepared from 2 : 4-dichloroaniline 
and carbonyl chloride a t 350—400°.

H . A. P i g g o t t .
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C h lo r in a tio n  a n d  n i t r a t io n  in  m e th y l-a lc o h o lic  
so lu tio n . E . P l a z e k  (E ocz. Chem., 1930, 10, 
761—776).—Arom atic hydrocarbons and  (3-naphthol 
do no t undergo chlorination in methyl-alcoholic 
solution, the  chlorine entering in to  com bination only 
w ith the  solvent. Phenol, m-cresol, and  anisole 
readily yield m onochloro-derivatives, quinol yields a 
m ixture of 2 : 3- and 2 : 5-dichloroquinol, w ith only 
traces of quinone, w hilst pyrocatechol and  resorcinol 
yield unerystallisable, ta rry  products. Anthraceno 
is converted in to  anthraquinone, veratro le gives a  
dichloro-derivative, guaiacol yields exclusively tri- 
chloroguaiacol, m. p. 107°, salicylic acid yields 
exclusively 5-chloro-2-hydroxybenzoicacid, 3-hydroxy- 
benzoic acid is converted chiefly in to  2-chloro-3- 
hydroxybenzoic acid, w ith  th e  6 -chloro-derivative as 
a  by-product, w hilst 4-hydroxybenzoic acid gives a 
m ix ture  of p roducts containing 3 : 5-dichloro-4- 
hydroxybenzoic acid. p-N itrophenol yields 2-chloro- 
p-nitrophenol, o-nitrophenol gives a  m ix ture  of 6- and  
4-chloro-o-nitrophenol. Phenol-4-sulphonic acid, 
aniline, and  o- and  p-acetotoluidides yield th e  same 
products as in  o ther solvents, o-, in-, and  p-D iacetyl- 
phenylenediamines give exclusively dichloro-deriv- 
atives, p-nitroaniline yields 2-chloro-p-nitroaniline, 
w ith  an  adm ixture of 2 : 6-dichloro-p-nitroaniline;
o-nitroaniline yields chiefly 4-chloro-o-nitroaniline 
together w ith 4 : 6-dichloro-o-nitroaniline; m -nitro- 
aniline gives a m ixture of 4 -chloro-m-mtroaniJine, 
4 : 6-dichloro-m-nitroaniline, and  2 : 4 :  6-trichloro- 
m -nitroaiuline; the  la s t nam ed is the  sole product of 
exhaustive chlorination. o-Aminobcnzoic acid does 
no t undergo chlorination, w hilst th e  m- and p-acids 
yield the  same dichloro-derivatives as are  obtained 
using ordinary  solvents, together w ith some trichloro- 
aniline resulting from  decarboxylation of the  original 
acid. On the whole, pu rer products are obtained in  
greater yield in  m ethyl th a n  in  e thy l alcohol. N itra 
tion can be perform ed in  m ethyl-alcoholic solution 
only of phenolic substances; phenol gives a  m ixture 
of 2- and  4-nitrophenol,' anisole yields 2- and 4- 
nitroanisole, 2- and  4-clilorophenols give respectively 
a m ix ture of 2-chloro-4- and  -6-nitrophenol and
4-chloro-2-nitrophenol, veratrole yields 4-nitrovera- 
trole, quinol d im ethyl e ther th e  2 -nitro-derivative, 
and  wi-cresol yields 4 -nitro-m-cresol, together w ith  the
2- and 6-nitro-derivatives. E . T rttszkowski.

R e a c tio n  of p -a n is id in e  a n d  e th y l  m e th y l-  
a c e to a c e ta te . W . 0 .  K er m ac k  and  J .  F . S m it h  
(J.C.S., 1931, 221— 222).—The compound, m. p . 51° 
(cf. A., 1930, 1298), isolated from  th e  product of 
condensation of p-anisidine w ith  e thy l m ethylaceto- 
ace ta te  appears from its  nitrogen conten t to  be derived 
from 2 mols. of base and  1 mol. of e s te r; th is con
clusion is supported  by th e  form ation of a com pletely 
solid product, m . p. 40—46°, by  the  reagents in  these 
proportions, th e  yield of aceto-p-anisidide obtained 
on trea tm en t w ith acetic anhydride, and th e  mol. w t. 
in  benzene (199, 202), w hich po in ts:to  dissociation of 
a  com pound of the  ty p e  C,4H 190 3N,C7H 90 N , and  is 
inconsistent w ith the  form ula C14H 490 3N.

H . A. P igg o tt .
C a ta ly tic  p re p a r a t io n  of 2  : 4 -d ia m in o p h e n o l. 

W . E . B r a d t  (J. Physical Chem., 1930, 34, 2711—

271S).—The reduction of 2 : 4-dinitrophenol to  the  
diam ine by m eans of hydrogen in the  presence of a 
nickel catalyst, prepared by the  reduction of nickel 
carbonate in  hydrogen a t  288°, has been investigated. 
A m axim um  yield of 95-1% of 2 : 4-diam inophenol 
(determ ined by  titra tio n  w ith  sodium n itrite) is 
obtained a t  96° w ith 5 g. of 2 : 4-dinitrophenol in  20 c.c. 
of absolute alcohol, 2-0 g. of nickel ca talyst, a t  a 
pressure of 500 lb. per in .2 of electrolytic hydrogen. 
H igher tem peratures cause a slight decrease in  yield 
w ith  th e  form ation of am m onia a t  125°, and  an 
increased tim e of reduction beyond 2 hrs. gives 
only a slight increase. Absolute ethyl alcohol 
dehydrated  over anhydrous copper su lphate a t  the  
ordinary  tem peratu re  is th e  best solvent. F o r a 
given weight of ca ta ly st an  optim um  concentration of 
2 : 4-dinitrophenol exists, and  an increase in  the  
ra tio  of th e  weight of ca ta lyst to  th a t  of the  nitro- 
phenol from 0-2 to  0-4 also increases th e  yield. The 
m axim um  yield isolated as crystalline dihydrochloride 
is 50% . * L. S. T h e o b a l d .

A d d itio n  of p h e n o ls  to  th e  e th y le n ic  l in k in g . 
R e a c tio n  m e c h a n is m  a n d  s y n th e s is  of p h e n o lic  
e th e r s .  J .  B. N ie d e r l  and S. N a t e l s o n  (J. Amer. 
Chem. Soc., 1931, 53, 272—277).— W hen A^-pentene 
and  diisobutylene are trea ted  w ith phenols in  presence 
of sulphuric acid a t  0°, and  the  m ixture is k ep t for a 
week a t  the  ord inary  tem perature, phenyl alkyl ethers 
are obtained. A ddition of sulphuric acid to  th e  double 
linking first occurs; th e  resu ltan t com pound reacts 
w ith  the  phenol, form ing th e  ether and  sulphuric acid. 
A sim ilar mechanism is proposed for the  in teraction  of 
phenols and u n sa tu ra ted  alcohols, ethers, aldehydes, 
ketones, acids, and esters; the  ethers rearrange in  
presence of sulphuric acid. The following are p re
pared : m -tolyl a -methylbutyl ether, b. p. 238°, dyj
0-920, «;! 1-500 (also obtained from  sodium m-tolyl- 
oxide and (3-bromopentano in  alcohol), converted by 
nitric  acid in to  trin itro-m -cresol; o-, b. p . 234°, if®
0-915, 1-493, and  p -tolyl, b. p . 225°, dM 0-920, nf,
1-505, a -methylbutyl ethers; phenyl, b. p. 190°/40 mm., 
258°/760 m m ., m. p. 12°, da 0-950, ivf, 1-510, o-tolyl
(I), b. p. 271°, m. p. 6°, 0-881, 1-472, m -tolyl,
b. p. 273°, da 0-895, 1-476, and p -tolyl, b. p. 272°,
da 0-889, n® 1-470, o.xyy-tetramethylbutyl ethers. W hen 
I  is heated  w ith zinc and  hydrogen chlorides a t  200°, 
rearrangem ent in to  uccyy-tetrdmethylbutyl-o-cresol, 
m . p. 49—50°, occurs. H . B u r t o n .

D e riv a tiv e s  of d u lc in  [p -e th o x y p h e n y lc a rb -  
a m id e ] . E . W e r t h e im  (J. Amer. Chem. Soc., 1931, 
53, 200—203).—-When a  m ix ture of p-ethoxyphenyl- 
carbam ide and e thy l chloroform ate is heated , first 
over a free flame un til homogeneous and  th en  a t  100°, 
ethyl p-ethoxyphenylaUophanate, m. p . 139— 140°, is 
obtained. This is converted by  am m onia a t  100° 
in to  p-cthoxyphenylbiuret, m. p. 185— 186°. The 
carbam ide and ethy l chloroform ate reac t a t  175°, 
form ing a  m ix ture  of s-di-p-ethoxyphenylcarbam ide 
and  B-di-p-ethoxyphenylbiuret, m . p . 20S—209°. 
p -Methylthiol-, m. p. 164— 165°, and  p -ethyltliiol- 
phenylcarbamides, m . p . 149— 150°, and p -methyl
thiol-, m. p . 19S— 199°, and p-ethylthiol-phenylthio- 
carbamides, m. p. 136— 137°, are prepared by  the
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usual m ethods. The last-nam ed thiocarbam ides are 
b it te r ; the o ther com pounds are tasteless.

H . B u r t o n .
D e te c tio n  of p -n ap h th o l. G. b e  H a a s  (Pharm . 

W eekblad, 1931, 6 8 , 29—32).—Addition' of glacial 
acetic acid and concentrated  sulphuric acid successively 
to solutions containing S-naphthol in  dilutions up to  
1 : 105 produces a  yellowish-green colour a t  the  
common surface; on shaking, the  m ix ture becomes 
fluorescent. Colorations are obtained w ith other 
hydroxy-com pounds, b u t no fluorescence.

S. I . L e v y .
A ctio n  of b ro m in e  o n  n a p h th y la m in e -  a n d  

a m in o n a p h th o l-su lp h o n ic  a c id s . G. H el le r  
[with H . A r n o l d  and  J .  S ch m id t] (Z. angew. Chem., 
1930,43,1132— 1137).— a-N aphthylam ine-4-sulphonic 
acid and brom ine (2 mols.) in  w arm  acetic acid give 
2 : 4-dibrom o-a-naphthylam ine. a-N aphthylam ine-5- 
sulphonic acid and 1 mol. of brom ine yield a  bromo- 
derivative, which could no t be diazotised or coupled 
with diazotised aniline in  acid or alkaline solution; 
with an  excess of brom ine in  w ater, 2 : 4 -dibromo- 
u-naphthrylamine-5-sulphonic acid results. This is 
converted by  heating w ith  w ater and  aniline in to  a 
bromoanilino-a.-naphthylamine-t5-sulplionic acid. 2 : 4- 
Dibromo- and  bromoanilino-ct.-naphtliylaminc-8-sid- 
phonic acids are prepared similarly. (3-Naphthyl- 
amine-6-sulphonic acid is brom inated in  acetic acid 
to the  1 -brom o-derivative (sodium  s a l t ) ; the  -5- and 
-7-sulphonic acids also afford l-frnm o-derivatives, 
which when diazotised and  coupled w ith alkaline
3-naphthol give red  azo-dyes. Definite products 
could no t be isolated from  p-naphthylam ine-1 - and 
-S-sulphonic acids. Sodium bromo-$-naplithylamine- 
6 : S-disidphoiiate and a  sodium dibromo-$-naphthyl- 
amine-6(or 8)-sulpkonate are prepared from  (3-naphthyl 
amine-6 : 8-disulphonic acid, w hilst th e  -3 : 6-disul- 
phonic acid affords a  dibromo-$-naphthylamine-3(or 6)- 
sulphonic acid. I n  all the  above brom inations, bromine 
has no oxidising action on th e  am ino-group (cf. A., 
1928, 409).

Treatm ent of 2-amino-8-naplithol-3 : G-disulphonic 
acid w ith an  excess (20 mols.) of bromine in  acetic acid 
a t 100° affords 1 : 3 : 6 :  7-tetrabromo-2-amino-5 : 8- 
»aphthaquñione (I), m. p. 241° [acetyl derivative, m. p. 
255° (decom p.); diacelyl derivative, m . p. 160— 161°], 
reduced by  stannous chloride and  acetic acid to  tri- 
bromo-2-amino-o : 8-dihydroxynaphthalene, no t m elted 
a t 300°, and  converted by an  excess of aniline 
into tribromo - 2 - aminoanilino-o : 8-naphthaquinone, 

p. 215—216° a fte r previous sintering. 2-Amino- 
ñ-naphthol-7-sulphonic acid (diéromo-derivative, 
obtained by  the action of 2 mols. of bromine in  acetic 
acid) can also be converted in to  I , also form ed when 
a solution of 2-amino-8-naphthol-G-sulphonic acid in 
slightly diluted sulphuric acid is trea ted  w ith  an  
acetic acid solution of bromine a t  35°. B rom ination 
of l-am ino-8-naphthol-4-sulphonic and  -2 : 4-disul- 
phonic acids in  warm  aqueous acetic acid gives 2 : 4 : 7 -  
tribromo-l-amino-o : S-naphihaquinone, m. p . abou t 
235° after previous sintering. Sodium hydrogen
l-am ino-8-naphthol-4 : 6-disulphonate is brom inated 
in acetic acid to  2 : 4 : 5(or l)-tribromo-\-amino-
S-naphthol-Q-sulphonic acid, w hilst in  sulphuric acid 
1 : 2 :  4 -trib ro m o -5 : 8 -naph thaqu inone-6 -sulphonic

acid [potassium  sa lt (+ 2 -5 H 20 )] results. 2 ; 4 : 6 :  7- 
Tctrabromo-\-amino-5 : 8-naphthoquinone, m . p. 255° 
a fter previous sintering, prepared in  one experim ent 
from  the above sodium salt and  an  excess of bromine 
in  sulphuric and  acetic acids a t  40°, is also form ed by 
sim ilar trea tm en t of l-am ino-8-naphthol-5-sulphonic 
acid. Sodium l-am ino-8-naphthol-3 : 6-disulphonate 
and brom ine in  potassium  chloride solution afford 
potassium 2 : 4(1)-dibromo-l-amino-5 : 8-naphthaquin- 
hydrone-3 : 6-disulphonate, C20H 8O1GN 2B r4S4K 4,4H 2O, 
deep violet, reduced by  stannous chloride to  a  colour
less substance, C10H 7O8N B r2S2, which w ith  nitrous 
acid gives first a  violet and  then  a brownish-yellow 
coloration. l-A m ino-2-naphthol-4-sulphonic acid and 
bromine in  aqueous acetic acid a t  100° yield 3 : 4-di- 
bromo-1 : 2-naphthaquinone, m. p. 171°, form ed by  
way of th e  naplithaquinone-4-sulphonic acid (cf. 
Boniger, A., 1894, i, 199); w hen a  similar reaction 
m ixture is boiled, 2-bromo-3-hydroxy-\ : 4-naphiha- 
quinone, m . p. 196— 198°, results. Potassium 4-bromo- 
1 : 2-naphthoquinone-6-sulphonate ( + H 20 ) is obtained 
when (sodium) l-am ino-2-naphthol-4 : 6-disulphonate 
is brom inated in  boiling aqueous acetic acid and  the  
resulting solution trea ted  w ith  potassium  chloride.

I I . B u r t o n .
ci/cfo H ex an ed io ls . B. R o t h s t e in  (Ann. Chim., 

1930, [x], 14, 461— 598).—A detailed account and  
discussion of results m ost of which have previously 
been sum m arised (A., 1928, 518, 632, 1129, 1130; 
1929, 60, 1064, 1441; 1930, 84, 463, 768). The 
action  of organic acids and th e ir  derivatives on cyclo- 
hexane-1 : 2 -diols affords esters of the  same configur
ation  as the  p a ren t diol, b u t in  th e  cases of the  1 : 3- 
and  1 : 4-diols partia l stereoisomeric change in the 
direction cis $~trans occurs. The action of hydro
gen halides on the  1 : 2-diol yields only resinous 
products and  the  1 : 2-dihalogeno-derivatives can be 
obtained only by  (cis-) add ition  of halogen to  cyclo- 
hexene. The “ pseudo-m igration ”  mechanism sug
gested in  explanation  of the  id en tity  of the  halogeno- 
derivatives obtained by  th e  action  of hydrogen; halide 
(or phosphorus trihalide) on the  1 : 3- or 1 : 4-diols is 
confirmed by  th e  observation th a t  no m igration of the  
halogen occurs when th e  halogeno-derivatives are 
trea ted  w ith  th e  hydrogen halide under the  same 
reaction  conditions. Conversely, acetic acid does 
no t add on to  the  double linking in  cyclohexene deriv
atives and  silver acetate  reacts w ith  th e  dihalogeno- 
derivatives by d irect substitu tion  w ithou t stereo
isomeric change. D eterm ination  of the  configuration 
of th e  1 : 3-diols by  optical resolution of th e  trans- 
derivative has so far proved unsuccessful, b u t con
figurations are assigned by  a  com parative s tu d y  of 
the  m . p . and  solubilities of th e  1 : 3- and 1 : 4-diols 
■with those of know n configuration in  the  1 : 2-diol 
series, th e  relationships m. p. c is< m . p . Irons, and 
solubility  cis> tran s  being general. The following 
appears to  be new. Separation of th e  product of c a ta 
ly tic  reduction of pyrocatechol is effected by  conversion 
of th e  c/s-diol into its  isopropylidene ether, b. p. 75—  
76°/17 m m . (by th e  action of acetone and anhydrous 
hydrogen chloride in  the  presence of sodium sulphate), 
which is hydrolysed to  the cis-cyclohexane-1 : 2 -diol, 
m. p. 98° (42% ) [diacetate, d f  " 1-0836, nfd  1-4429 
(cf. Verkade and  others, A., 1930, 337); cinnamate,
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b. p. 13S°/11 mm. (con-.), d\9-3 1-064S, ii], 1-5528], 
leaving the  ¿raiis-diol, m. p. 104° (52%) (cinnamate, 
m. p. 90—91°), the  solubility of the  tw o stereoisom er - 
ides in  dry  com m ercially pure acetone a t  20° being 
7-195 and 6-595, respectively. cts-c?/cZoHexane-l : 3- 
diol (monobenzoate, d f '5 1-1328, nf, 1-5348) crystallises 
in three polym orphous forms. The solubility of the  
cis- and  tram -1 : 3-diols in  pure, dry  acetone a t  17-5° 
is, respectively, 8-335 and  7-935, and of the ir di-p-nitro- 
benzoates, m. p. 154-5° and  176-5°, is 2-89 and 1-09, 
respectively, a t  20°. cis-cycZoHexane-1 : 4-diol di- 
cinnam ate has d f  1-0466, n ]?'5 1-5548 ; cis-cycZohexane- 
1 : 3-diol gives dipropyl, b. p. 113°/15 m m ., d f  0-9006, 
nf, 1-4430; diisobutyl, b. p. 160— 162°/16 m m ., d f
0-9006, nf, 1-4489; and dibenzyl, b. p. 205—207°/l 
nun., d f  1-0739, n]5 1-5440, ethers. The configur
ation of cis-1 : 2-dibromoci/cJohexane, b. p. 101— 103°/ 
13 nun., df*  1-7759, «]? 1-5445 (by addition of bromine 
to  ci/c/ohexene, above), is proved by its  conversion 
in to  the  cis-diol through th e  cis-diacetate. C ontrary 
to  L indem ann and B aum ann (A., 1930, 209), th e  di- 
brom o-derivative, m. p. 112 °, obtained by  the  action 
of hydrogen bromide on th e  1 : 3-diol, and to  which 
these authors assigned the cis-1 : 3-configuration, is 
actually  the trans-1 : 4-dibromo-compound and is 
accom panied by the  cis-1 : 4-dibrom o-derivative, 
m. p. 48° (dimorphous), and a liquid dibromocyclo- 
hexane, b. p. 114— 115°/15 m m ., d f  1-7834, n f  1-5531, 
which is p robably  a 1 : 3-derivative. H ydrobrom ic 
acid (65%) converts cyclohexane-1 :4 - or -1 : 3-diol 
diisobutyl ether and  th e  1 : 3-diol dibenzyl e ther into 
a  m ixture of trans-1 : 4-dibromocyclohexane, m. p. 
112°, and its  isomeride, m. p . 48°; sim ilar results are 
obtained w ith  concentrated  hydrochloric acid or 
phosphorus tribrom ide. J .  W. B a k e r .

T w o  s t e r e o i s o m e r ic  i .s o e u g e n o ls .  E . B o e - 
d e c k e r  and  H . V olk  (Ber., 1931, 64, [B], 61— 66).—  
Technical fsoeugenol, f. p. abou t 0°, is converted by 
dissolution in 15% aqueous sodium hydroxide into 
the  crystalline sodium  derivative of isoeugenol, b. p. 
141— 142°/13 mm., m. p. 30—33°, d f  1-0852, nf,
1-5782. T reatm ent of the  product obtained from  the 
m other-liquor from the  sodium salt w ith benzoyl 
chloride and  sodium hydroxide yields a  benzoate, m. p. 
59—61°, hydrolysed to  the  second form of isoeugenol, 
b. p. 134— 135°/13 m m ., d f  1-0851, nf, 1-5726, which 
could no t be caused to  solidify. The isomeric iso- 
eugenols (crystalline and liquid) are converted in to  
their respective methyl ethers, m. p. 16— 17°, b. p. 
143— 144°/11 m m ., d f  1-0528, n f  1-5692, and b. p. 
138— 140°/12 m m ., d f  1-0521, rif, 1-5616, and  acetates, 
m. p. 79°, and  b. p. 160— 162°/13 m m ., nf, 1-5418. 
B rom ination of isoeugenyl acetate, m. p . 79°, affords 
m ainly th e  dibromicle, m. p. 132°, m ixed w ith a 
smaller am ount of the isomeric dibromide, m. p. 79°; 
th e  relative proportion of the  products is reversed 
when the acetate, b. p. 160— 162°/13 mm., is used as 
initial m aterial. D ebrom ination of either dibrom ide 
sim ilarly leads to a m ix ture  of acetates. Conversion 
of the liquid in to  the  crystalline isoeugenol is effected 
by debrom ination of the mixed bromide obtained from 
the  liquid acetate, separation of the  bulk of the  
crystalline acetate  from  the product of repetition  of 
the  com plete process w ith the  residue, followed finally

b y  hydrolysis of the  solid acetate  thu s obtained. The 
reverse transform ation is effected by debrom ination 
and hydrolysis of the  small am ounts of the  bromide, 
m. p. 79°, obtained by brom ination of the  acetate of 
the crystalline isoeugenol. T reatm en t of the  product 
w ith  sodium hydroxide leads to  the  isolation of the  
crystalline isoeugenol. On grounds of analogy, the 
trans- and cis-configurations are ascribed to  the 
crystalline and liquid isoengenols, respectively.

H . W r e n .
S te re o c h e m is try  of d ip h e n y lb e n z e n es . m eso -  

a n d  r -3  : 6 -D ib ro m o -2  : 5 -d i-(3 -b ro m o -2  : 4  : 6 - 
t r im e th y lp h e n y l) q u in o ls  a n d  th e  c o rre s p o n d in g  
q u in  ones. X II . P . R . S h il b n e c k  and  R . A ba m s 
(J. Amer. Chem. Soc., 1931, 53, 343—352; cf. A., 
1930, 1588).—p-Benzoquinone and  m esitylene react 
in presence of alum inium  chloride below 5° forming 
2 : 5-di-(2 : 4 : 6-trimethylphenyl)quinol, m. p. 225— 
226° (corr.), which when brom inated in  chloroform 
a t 50—60° affords tw o (meso- and  r-) 3 : G-dibromo-
2 : 5-di-(3-bromo-2 : 4 : G-trimethylphenyl)quinols (I), 
m. p. 334—335° (corr.; slight decomp.), and  (II), 
m. p. 294— 295° [corresponding diacetates, m. p. 2S5— 
286° (coit.) and 237— 238° (corr.), respectively]. 
Oxidation of I  and I I  w ith  p-benzoquinone in  alcohol 
gives the  corresponding orange-coloured 3 : 6-di- 
bromo-2 : 5 -d i-  (3-bromo-2 : 4 : G-trimethylpihenyl)-p- 
benzoquinones, m. p. 295—296° (decomp.) and  284— 
285° (decomp.), respectively. These are reduced by 
stannous chloride in  pyridine to  the  respective 
quinols and  are oxidised by alkaline hydrogen per
oxide to  3-bromo-2 : 4 : 6-trimethylbenzoic acid, m. p. 
168° (coit.), also prepared by brom inating 2 : 4 : 6 -  
trim ethylbenzoic acid in carbon tetrachloride in 
presence of iron filings a t 120— 130° (bath). T rea t
m ent of I  or I I  w ith  liquid bromine gives th e  same
3 : G-dibromo-2 : 5-di-(3 : b-dibromo-2 : 4 : 6 -trimethyl- 
phenyl)quinol, m. p. (block) 395—398° [diacetate, 
m. p. 297° (corr.)], oxidised by p-benzoquinone in 
alcohol to  3 : G-dibromo-2 : 5-di-(3 : 5-dibromo-2 : 4 : 6- 
trimetluylphenyl)-p-6enzoquinone, m. p. (block) 390— 
393°. This is reducible to  the original quinol and 
is oxidised by alkaline hydrogen peroxide to  3 : 5 -  
dibromo-2 : 4 : G-trimethylphenylbenzoic acid, m. p. 
210—2 1 1 ° (corr.), aLso formed by the  action of liquid 
bromine on 3-bromo-2 : 4 : 6-trim ethylbenzoic acid 
a t  the ordinary tem perature. H . B u r t o n .

M ig ra tio n  of acy l f ro m  s u lp h u r  to  n itro g e n .
H . P. L an k elm a  and  A. E . K n a u f  (J. Amer. Chem. 
Soc., 1931, 53, 309—312).—T reatm ent of the  hydro
chloride (I) of 4-chloro-2-aminothiophenol, m. p. 
198—201° (decomp.; lit. 120°), prepared by reduc
tion of 4 : 4'-dichloro-2 : 2 '-dinitrodiphenyl disulphide 
w ith tin  and alcoholic hydrochloric acid, w ith benzoyl 
chloride in boiling dim ethylaniline gives 5-chloro-2- 
phenylbenzthiazole, m. p. 139°; 5-chloro-2-methylbenz- 
thiazole, m. p. 6S—69°, is prepared similarly, using 
acetic anhydride. W hen I  is heated w ith benzoyl 
chloride in  dim ethylaniline a t 100°, 4-chloro-2-benz- 
amidophenyl thiobenzoate, m. p. 158— 159°, is formed. 
This is hydrolysed by alcoholic potassium  hydroxide 
a t  the  ordinary tem perature to  A-chloro-2-benzamido- 
thiophenol, m. p. 105— 106° (acetate, m. p. 129— 130°, 
hydrolysed to  the  original thiophenol), which when
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crystallised from alcohol passes into 5-chloro-2- 
phenylbenzthiazole. T reatm ent of I  w ith acetic 
anhydride in dim ethylaniline a t  100° gives 4-chloro-
2-acetamidophenyl thidacetate, m. p. 150— 151°, hydro
lysed to  i-cldoro-2-aceMmidotIriophenol, m. p. 92—94°, 
which when crystallised from alcohol passes into 
5 - chloro - 2 - m ethylbenzthiazole. Hydrolysis of 
A-chloro-2-acctamidophenyl thiobenzoate, m . p. 141—  
142°, gives 5-chloro-2-phenylbenzthiazole, showing 
tha t the  benzoyl group m igrates from sulphur to  
nitrogen. H. B u r t o n .

D e te rm in a tio n  of c o n s ti tu t io n  b y  c h a n g in g  th e  
o rd e r  in  w h ic h  g ro u p s  a re  in tro d u c e d  in to  th e  
benzene  n u c le u s . J .  W . D ie n s k e  (Rec. trav . chim ., 
1931, 50, 21—31).—Mainly experim ental details of 
results previously described (this vol., 78 ; Challenger 
and Collins, A., 1924, i, 953) on th e  conversion of 
p-halogenoaniline and  p-thiocyanoaniline in to  iden
tical p-halogenocyanobenzene. Im proved yields are 
obtained by using a solution of cuprous thiocyanate 
in th e  Sandm eyer reaction (Thurnauer, A., 1S90, 
749). The form ation of di-iododiphenyl disulphide 
observed by Challenger and Collins (loc. cit.) when 
cuprous th iocyanate acts on diazotised p-iodoaniline 
was not confirmed, a  substance, m. p. S8— 100°, 
being obtained. By sim ilar reactions are obtained : 
p-thiocyanobenzonitrile, m. p. 127-5°, and p-dithio- 
cyanobenzene, m. p. 108-5° (Challenger and  Peters, 
A., 192S, 750, give m. p. 106°), n itra ted  by  absolute 
nitric acid a t 0° to  its 2-nitro-derivative, m. p. 146-5° 
(loc. cit., m. p. 143— 144°). The use of potassium  
hydrosulphide for hydrolysis of arom atic thiocyano- 
derivatives to thiophenols and disulphides is un
necessary, since these products are readily obtained 
by hydrolysis w ith boiling 10 % potassium  hydroxide 
or m oderately concentrated sulphuric acid and  thus 
from p-bromo- and p-iodo-thiocyanobenzene are 
obtained m ixtures of p-bromo- or p-iodo-thiophenol 
and 4 : 4'-dibromo- or 4 : 4'-di-iodo-diphenyl disul
phides, respectively. J . W . B a k e r .

C o n d en sa tio n  of b en zy l a lc o h o l w ith  cyclo -  
hexene in  th e  p re s e n c e  of p h o s p h o ru s  p e n to x id e .
D. X. K u r sa n o v  (J. Russ. Pliys. Chem. Soc., 1930, 
62,1691— 1695).—The condensation of benzyl alcohol 
and cyclohcxcnc in  th e  presence of phosphorus p en t
oxide takes place readily w ith th e  form ation of much 
tarry m atter which cannot be purified, and  benzvl- 
A1-c?/dohexene, b. p. 127-2— 128-4°/15 m m ., dx
0-9634, rif! 1-5400, w h ich  on  ox id a tion  w ith  a lkaline  
potassium p erm an ganate y ie ld ed  benzoic acid  and  a. 
neutral com pound, m . p . 105— 106°, w h ich  could  n ot 
be identified. M. Z veg in tzo v .

C o n ju g a ted  s y s te m s . V I. P r e p a r a t io n  of th e  
g e o m e tr ic a l is o m e r id e s  of s ty ry lm e th y lc a rb in o l  
and  p h e n y lb u ta d ie n e . V II. R e a c tio n s  of th e  
g e o m e tr ic a l is o m e r id e s  of s ty ry lm e th y lc a rb in o l .
1- E. Musk a t  and  M. H er rm a n  (J. Amer. Chem. 
Soc., 1931, 53, 252— 260, 260—271).—VI. W hen the 
reaction product (A) from magnesium m ethyl bromide 
and cinnam aldehyde is decomposed w ith  dilute acid 
and the residue from the completely acid-free ethereal 
extract distilled, triuis-styrylmethylcarbinol, b. p. 117°/ 
4 mm., n31 1-5550, is obtained. W hen th is is distilled 
m presence of a  trace of acid, cw-styrylmethyl-

carbinol, b. p. 144°/21 mm., n31 1-5536, is isolated. 
The cis- and  ¿reww-carbinols are also formed from 
magnesium m ethyl iodide and  cinnam aldehyde; the 
reaction product is decomposed w ith  sulphurous acid, 
and  the  resulting acid-free ex trac t contains th e  trans- 
form. The cis-carbinol eliminates w ater very readily, 
even on keeping, forming cis-a-phenylbutadiene, b. p. 
86° / l l  mm. (cf. Klages, A., 1906, i, 661). Decom
position of A  w ith  50%  sulphuric acid affords trans- 
v.-phcnylbutadiene, b. p. 7 6 ° /ll  mm., w28 1-5920, also 
form ed when the  ces-isomeride is kep t in presence 
of a  trace of acid and then  distilled, or when trans-
a.-methylcinnamyl chloride, b. p. 104°/6 m m ., is heated 
w ith pyridine.

V II. trans->Styryl m ethv 1 carbinol furnishes a  phenyl- 
carbim ide derivative, m. p. 94°, identical w ith th a t 
described by Klages (loc. cit.), and an acetate, b. p. 
141— 144°/15 mm., previously prepared by B urton 
(A., 1929, 554). W hen the  carbinol is heated to  
180°, the  m ain product formed is a  compound, 
C?0H 22O, b. j). 200°/6 mm. (tetrabromide, m. p. 179°). 
crs-Styrylm ethylearbinol docs no t give a phenylcarb- 
imide deriv a tiv e ; i t  is dehydrated  by acetic anhydride, 
forming m ainly dimeric a-phenylbutadiene, bu t it 
yields w ith  ethereal hydrogen chloride cis-a-methyl- 
cinnamyl chloride, b. p. 10S°/6 mm. Catalytic reduc
tion  of both carbinols by A dam s’ m ethod shows th a t 
the  Cis-form is reduced more readily ; y-phenyl-a- 
methylpropyl alcohol, b. p. 105°/6 mm. (phenylcarb- 
imide derivative, m. p. 113°), is produced in  each case. 
The os-carbinol (oxide, b. p. 117°/3-5 mm.) is oxidised 
more rapidly by perbenzoic acid th an  is the  trans- 
isomeride (oxide, b. p. 118°/4 mm.). W hen the 
¿rans-oxide is heated w ith 2A-sulphuric acid, a com 
pound, b. p. 200°/4 mm., is form ed by elimination 
of 1 mol. of w ater from 2 mols. of the  oxide. The 
styrylm ethylcarbinol of Klages (loc. cit.) is probably 
a m ixture of cis- and ¿raws-forms; th a t  prepared by 
B urton (loc. cit.) appears to  be the /ran,9-modification.

H . B u r t o n .
C o n s titu tio n  of c o lo u r le s s  a n d  c o lo u re d  t r i -  

p h e n y lm e th a n e  d e r iv a tiv e s . I. L ifsc h it z  (Ber., 
1931, 64, [B], 161— 182).— R eply is m ade to  the  
criticism of Ilan tzsch  and Burawoy (A., 1930, 901) 
of the work of the  au thor and Girbes (A., 192S, 
1001). The properties of colourless and  coloured 
triphenylm ethyl derivatives are explained on the 
basis th a t in the g reat m ajority  of compounds Ar3CX 
the  C-X linking is heteropolar. W hether isomeric, 
tru ly  homopolar compounds exist is not im m ediately 
m aterial. In  conform ity w ith W erner’s theories, 
these compounds by intrusion of suitable groups can 
yield true, complex salts, [Ar3C • • • R ]’X ', the  ions 
of which m ay be stable or undergo fu rther tran s
form ation either by solvatisation or addition of neutral 
molecules to  the  anion or by isomerisation of the

X ',Ar3C:o * ]cation to  the  quinonoid form

the actual paren t of the  halochromie carbonium ions. 
The homopolar compounds (e.g., triphenylm ethane, 
triphenylcarbinol esters, tetraphenyhnethane), pro
vided tliej- do not contain special ciiromophores, arc 
colourless and yield non-characteristic absorption 
spectra. The heteropolar derivatives, Ar3C • • • X 
(triphenylm ethyl halides, thiocyanates, perchlorates)
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and [Ar3G ■ • ■ in  so far as absorption is
no t caused by the  group 11 , are colourless and do no t 
give m ore characteristic absorption spectra th a n  the  
hom opolar compound, whereas the  quinonoid deriv
atives are coloured and show powerful selective 
absorption of th e  short waves of the visible region. 
A review of the literature shows th a t  these theories 
are n o t a t  variance with recorded d a ta  as far as 
mol. w t. and behaviour in  connexion w ith  B eer’s 
law  are concerned. The halochromie com pounds are 
s tru c tu ra l analogues of W urster’s dyes, the  quin- 
hydroncs and  related  compounds, th e  additive p ro 
ducts of ketones, and  the  triphenylm ethane dyes. 
I t  is no t valid to  assume th a t  solutions of a particu lar 
triphenylm ethylcarbinol invariab ly  contain th e  same 
complex or th a t, for exam ple, solutions of a p e r
chlorate in chloroform or s-tetrachloroethane are 
com parable w ith th a t  of th e  carbinol in  anhydrous 
sulphuric acid. The quinonoid n a tu re  of th e  halo- 
chromic com pounds is illu stra ted  by  com parison of 
th e ir behaviour w ith  th a t  of th e  fuchsonos, dibromo- 
fuchsono, and  diphenylquinonedi-im ino particu larly  
tow ards W '-d iphenyl-p-phenylenediam ine.

H . W r e n  .
N a p h th a le n e  s e r ie s . I I .  D ia ry l-  a n d  t r i a r y l -  

m e th a n e  d e r iv a tiv e s  of d im e th y l-a -n a p h th y l-  
a m in e . B. G o k h l e  and  F . A. M a s o n  (J.C.S., 1931, 
118— 126).— 4 : 4 '-Tetramethyldiamino-1 : l'-d in aph -  
thylcarbinol, m. p. 184— 186° (rapidly heated), is 
form ed in  m inute yield by  oxidation of th e  corre
sponding m ethane base (Morgan, ibid., 1900, 77, 
283) by  chloranil in acetic acid, b u t n o t by other 
oxidising agents commonly employed in  such cases. 
M ethylal m ay  be used in  place of form aldehyde in  
the  p reparation  of the  m ethane. The chloride and  
anilide of 4-dim ethylam ino-l-naphthoic acid (cf. A., 
1889, 150) were prepared ; a ttem p ts  to  synthesise 
4 : 4 '-te tram ethyld iam ino-l : l'-d in ap h th y l ketone 
from  th e  form er and  dim ethyl-a-naphthylam ine, or 
by oxidation of the  corresponding m ethane, failed. 
In terac tion  of the  acid chloride w ith  dim ethylaniline 
in  presence of alum inium  chloride in  th e  cold, how 
ever, gives p-dimcthylaminophenyl 4 -dimethylamino- 
1 -naphthyl ketone, m .p . 12S-5— 129°, and  th is  condenses 
fu rther w ith dim ethylaniline under the  influence 
of phosphoryl chloride, w ith  apparen t form ation of 
“ N aphthoblau  ” (Noelting and  Philipp, A., 1908, i, 
295) ; reduction  of th e  ketone w ith  sodium  am algam  
and alcohol gives th e  corresponding carbinol, m. p . 
62—63°. Hexamelhyltriaminotrinaphthylmelhane, m . p.
266—267-5°, is obtained by  condensation of di- 
m ethyl-a-naphthylam ine w ith e th y l orthoform ate and 
alum inium  chloride a t  70°; th e  condensation could 
no t be effected by  means of zinc chloride. 4-Amino- 
d im ethyl-a-naphthylam ine (benzoyl derivative, m. p. 
195°) is obtained by  reduction of th e  corresponding 
nitroso-com pound by  zinc d u st and  ac id ; i t  is no t 
converted in to  a dye of the  m ethylene-blue type by 
oxidation in  presence of dim ethyl-a-naphthylam ine 
and  sodium thiosulphate.

The absorption m axim a of the  blue solutions in  
acetic acid of pp '-tetram ethyldiam inodiphenylcarbinol 
and the  tw o carbinols described above agree w ith 
those calculated on Moir’s theory.

H. A. PlGGOTT.

H e te ro p o la r  c a rb o n  c o m p o u n d s . X II . N ew  
d y es  of th e  a n ilin e -b lu e  s e r ie s , a n d  p e rc h lo ra te s  
of im p o r ta n t  t r ip h e n y lm e th a n e  d y es . W .
D il t h e y  and R . D in k l a g e  (J. p r. Chem., 1931, [ii], 
129, 24—30).—Tri-p-diphenylcne-, decomp, about 
225°, 4 : 4 ' :  4"-tri-[p-phenoxyphenyl)-, decomp, about 
230°, and  4 : 4 ' :  4 " -tri-[p-phenylthiolphenyl)-pararos- 
aniline, decomp. 220—230° (as hydrochlorides), are 
prepared by  in teraction  of p-am inodiphenyl, p-amino- 
d iphenyl ether, and p-am inodiphenyl sulphide, re
spectively, and  pararosaniline base a t  120—-180° in 
presence of benzoic acid. I t  is found th a t  the  batko- 
ckromic effects of these substituen ts are  little , if a t  all, 
greater th a n  th a t  of the  phenyl nucleus (aniline-blue), 
a  fac t which is considered to  support th e  “ carben- 
ium  ” form ula for these dyes (cf. A., 1929, 1067).

The following m . p . of dye perchlorates, obtained 
by  rapidly heating  the  carefully dried substances, 
a re  regarded as com parative (ibid., 1293) : m alachite- 
grecn, m . p. abou t 200°; brilliant-green, m. p. 183°; 
rhodam ine 3B, m. p. 167°; crystal-violet, m .p . 239— 
240°; m ethylene-blue, in. p . 231—232°; Victoria- 
blue, decomp. 320°; pararosaniline, m . p . 317° 
(decomp.). H . A. P igg o tt.

S y n th e tic  b a s e s  c lo se ly  r e la te d  to  e p h e d rin e .
E. Cherbttliez, F . N e e m e ie r , and H . L o zeron  
(Helv. Chirn. A cta, 1931, 14, 186—200).—T reatm ent 
of cinnam yl acetate  w ith iodine and  m ercuric oxide 
in m oist e ther gives an  iodohydrin, converted by 
m ethylam ine in  alcohol a t  100° into {i-methylamino- 
a-phenylpropane-ay-diol [dl-a-hydrJxyephedrine], b. p.
175— 178°/14 mm., m. p . 110° (hydrochloride, m. p.
159-5°), also prepared by th e  same m ethod from 
cinnam yl alcohol and  benzoate. The following 
^-methylamino-y-alkoxy-u-phenylpropyl alcohols [alk- 
oxyephedrines] are prepared sim ilarly from  the  appro
p ria te  cinnam yl alkyl ethers ; y-methoxy-, b. p. 148°/ 
12 mm. [hydrochloride, t o . ,  p. 151— 153°); y-ethoxy-, 
b. p . 148— 150°/10 mm. (hygroscopic hydrochloride); 
y-propoxy-, b. p. 151— 153°/12 m m .; y-butoxy-, b. p- 
155— 157°/13 nun., and  y-allyloxy-, b. p . 155— 157°/ 
12 mm. Cinnamyl ethyl ether, b. p. 125— 126°/11 
m m ., is prepared from  cinnam yl alcohol and  ethyl 
su lphate in  presence of a lk a li; cinnamyl propyl, b. p. 
131— 132°/13 m m ., butyl, b. p. 138°/13 m m ., and 
allyl ethers, b. p . 131— 132°/12 m m ., are obtained 
from  sodium cinnam oxide and  th e  requisite alkyl 
iodide in  benzene. W hen cinnam yl alcohol is trea ted  
w ith iodine and mercuric oxide in  m ethyl alcohol 
and  th e  resu ltan t p roduct heated  w ith alcoholic 
m ethylam ine, $-methylamino-y-methoxy-y-phenylpropyl 
alcohol, b. p. 143°/11 m m ., m . p. 83-5° (hygroscopic 
hydrochloride; hydrogen oxalate, m. p. 143°), is ob
tained  in  31%  yield. The yields of the above sub
stances, for which pharm acological d a ta  are given, 
vary  from 5 to  40% . H . B u r t o n .

N ic k e lic  c o m p o u n d  of b e n z a m id o x im e . J .  V.
D u b s k y  and  M. K u r a  is (Chem. L isty , 1930, 24, 464). 
— The sa lt (NH2’CPh;NO)3N i is produced by  the 
oxidation of an  am m oniacal solution of a  nickelous 
sa lt containing benzamidoxime.

R . T r u sz k o w sk i.
A c tio n  of ozone on  b e n z o ic  a c id  a n d  p h e n y la te d  

f a t ty  a c id s . H . R u b e  an d  H . H ir s c h m a n n  (Helv.
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Cliim. A cta, 1931, 14, 49—5G).—T reatm ent of 
phenylacetic acid w ith ozone (10— 1 2 %) in  carbon 
tetrachloride for 24 hrs. a t  0—-15°, and  subsequent 
decomposition of th e  triozonide produced w ith w ater, 
gives small am ounts of unchanged acid, formic and 
malonic acids, and  glyoxal. [3-Phenylpropionic and 
benzoic acids afford small am ounts of succinic and 
oxalic acids, respectively, in addition  to  glyoxal and  
formic acid. Benzoic acid is the  m ost stable of the  
three acids to  ozone; its  triozonide, which is the  
most unstable, is, however, obtained in  the  largest 
am ount. A considerable p a r t of the  phenylacetic 
and p-phcnylpropionic acids is com pletely oxidised 
(cf. A., 1916, i, 409). H . B urton .

a-B enzyl-S -m ethyl-A x-hexenoic  a c id  a n d  th e  
lac to n e  of y -h y d ro x y -a -b e n zy l-8-m e th y l-n -h e x o ic  
acid . G. D arzens and A. Le v y  (Compt. rend., 1930, 
191, 1455— 1457).—D ry  hydrogen bromide a t  130— 
140° converts y-methyl-A^-buten-a-ol in to  th e  corre
sponding bromide, b. p. 120° (95% yield), which reacts 
with e thy l sodiobenzylm alonate to  give ethyl benzyl- 
(y-methyl-&f3-bute?iyl)malonale, b. p . 184— 187°/9 mm. 
This is hydrolysed by alcoholic potassium  hydroxide 
to gi-ve th e  corresponding malonic acid, decomp, a t
160—170° in  a vacuum  in to  a m ix ture of cc-benzyl- 
$-methyl-Av-hexa?ioic acid, b. p. 157— 160°/7 mm., 
in. p. 49-5° (80%), and  the lactone
CH2P h - C H < ^ l g HPr/3, b. p. 148— 150°/6 mm.,
m. p. 25° (20%). All a ttem p ts  to  cyclise the  acid 
or the  lactone to  th e  corresponding tetrahydro- 
naphthalene derivative (A., 1926, 1239) were unsuc
cessful. J . W . B a k e r .

3 -Io d o -p -n a p h th o ic  ac id . H . Go ld stein  and E. 
Cornamusaz (Helv. Chim. A cta, 1931, 1 4 , 200— 
203).—3 -lodo-p-naphthoic acid, m. p. 214° (methyl 
ester, m. p. 55°; ethyl ester, m . p. 78°; amide, m. p. 
241°; anilide, m. p. 205°), is prepared by  th e  usual 
method from  3-am ino-p-naphthoic acid.

H . B urto n .
C ata ly tic  e ffec t of m a g n e s iu m  a lc o h o la te s  on  

the re a c tio n  of G r ig n a rd  r e a g e n ts  w ith  c a rb o n  
dioxide. C. R . K in n e y  and  M. L. Ma y h u e  (J. 
Amer. Chem. Soe., 1931, 53, 190— 199).—The am ount 
of triphenylacetic acid obtained when magnesium 
triphenylmethyl chloride is trea ted  w ith  carbon d i
oxide is dim inished by the  addition  of small am ounts 
of triphenylcarbinol; when th e  am ount of carbinol 
is 15-3 mol.-% , the  yield of the acid, under the  usual 
experimental conditions, is zero. A ddition of benz- 
aldehyde also causes a  m arked dim inution in  the 
yield. The yields of phenylacetic, benzoic, and 
valeric acids from  magnesium benzyl chloride, 
phenyl bromide, and bu ty l bromide are also depressed 
by the addition of benzyl alcohol, phenol, and  bu ty l 
alcohol, respectively. In  these cases, the  addition 
of more th an  6 m ol.-%  does no t cause such a  p ro 
nounced dim inution in  the  am ount of th e  respective ' 
acid as w ith magnesium triphenylm ethyl chloride.

Cleavage of tetraphenylethane could not be 
accomplished with magnesous iodide at 300° in an 
atmosphere of carbon dioxide. H . B urton .

R e a c tio n  of p h e n y l o -ac e to x y b e n zo a te . H .
Szancer (Pharm . Zentr., 1931, 72, 68—69).—Phenyl

o-acetoxybenzoate (Phennin) (0-02 g.), sodium n itrite  
(0-002 g.), and  w ater (0-5 c.c.), superposed on sul
phuric acid (1 c.c.), give a  red ring and, after mixing, 
a  green solution which becomes lemon-yellow (dis
tinction  from  salol; E kkert, th is vol., 88) when m ade 
alkaline. H . E . E. N o t io n .

T w o  m o d if ic a tio n s  of m e th y l  j> -h y d ro x y b en zo - 
a te . L . K o fle r  and A. K o fler  (Mikrochem., 1931, 
9, 45—51).—Two modifications of m ethyl p-hydroxy- 
benzoate, m. p. 110° and  126°, respectively, are 
described, The first is form ed by rap id  cooling of 
the  sublim ate and  th e  second by  slow cooling. The 
form er is transform ed in to  the la tte r  on recrystallis
ation. The tw o forms are readily distinguishable 
under the  polarising microscope. E . S. H e d g e s .

P r e p a r a t io n  of 4 -n i t ro p h th a l im id e  a n d  d e r iv 
a tiv e s . L . F . L e v y  and H . S t e p h e n  (J.C.S., 1931, 
79—82).—A 78%  yield of 4-nitrophthalim ide, u n 
accom panied by  3-nitrophtlialim ide, is obtained by  
the  action of n itric  acid on phthalim ide dissolved in 
sulphuric acid containing 10%  of free sulphur trioxide. 
N itra tion  under sim ilar conditions of A -phenyl- 
phthalim ide gives p-nitroaniline and  ph thalic  acid, 
and  of ph thalic  anhydride 4-nitrophthalic  acid only.
4-Am inophthalim ide (A., 1908 i, 651) [acetyl deriv
ative, m . p. 331° (decomp.)] gives w ith phthalic  
anhydride a t  180° 4-phthalimidophthalimide, ini. p. 
319° (decomp.), and is converted by standard  m ethods 
in to  4-chloro- and 4-hvdroxy-phthalim idcs (Graebe 
and  R¿e, J.C .S., 1886, 49 , 524, 529).

H . A. P ig g o tt .
P r e p a r a t io n  of e lla g ic  ac id . F . Z et zsc h e  and  

M. Gr a e f  (Helv. Chim. A cta, 1931 ,14 , 240— 242).—  
Crystalline sodium sulphite is added to  an  aqueous 
ex trac t of Turkish tann in  and the  m ix ture boiled for 
1 hr., w hereby sodium ellagate (4%  of original tannin) 
sep a ra te s ; carbon dioxide is evolved during the  
process owing to  th e  decom position of gallic acid. 
Ellagic acid (tetra-acetyl derivative, m. p . 317— 319°) 
is best purified by crystallisation from  pyridine and  
then  decomposing the  resulting pyridine salt w ith 
d ilute hydrochloric acid. Pyrogallol is ex tracted  
from  th e  m other-liquors after separation of the  above 
sodium sa lt ;  subsequent evaporation of th e  residual 
solution affords sodium gallate. II. B u r t o n .

A c tio n  of p o ta s s iu m  h y d ro x id e  on  te t r a c a r b -  
o x y lic  e s te r s  of th e  d im a lo n ic  s e r ie s . P r e p a r 
a t io n  of e th y lp h e n y lp ro p io n ic  a c id s . H . T. Lo 
(Bull. Chem. Soc. Jap an , 1930, 5 , 326—333).— E th y l
o-xylylenedim alonate yields on hydrolysis w ith 
alcoholic potassium  hydroxide and  subsequent decarb
oxylation a t  150— 155°, besides o-phenylenediprop- 
ionic acid (Perkin, J.C .S., 1888, 53, 18), o -ethyljdienyl- 
propionic acid, m . p. 103° (silver sa lt;  ethyl ester, 
b. p . 131°/10 mm:), the  yield of th e  la tte r increasing 
w ith the  concentration  of the  alkali hydroxide used 
for hydrolysis. o-Phenylenedipropionic acid does no t 
lose carbon dioxide when distilled in  a vacuum  or 
when boiled w ith  alcoholic potassium  hydroxide, 
p -Ethylphenylpropionic acid, m. p. 114— 115° (silver 
s a l t ; '  ethyl ester, b. p. 141°/15 mm.), is sim ilarly 
form ed w hen ethyl p-xylylenedim alonate (Kipping, 
ibid., 35) is hydrolysed. E th y l «¡-xylylenedim alonate
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(Kipping, loc. cit.) affords under sim ilar conditions 
alm ost exclusively m -phenylenedipropionic acid.

R . Ch il d .
B ile  a c id s . X X X I. C o n s titu tio n  of 0-ch o lo - 

id a n ic  a c id . H . W i e l a n d , L. E r t e l , and  E . D a n e . 
X X X II. N ew  d e g ra d a tio n  of d e o x y b ilia n ic  ac id .
E . D a n e  and  H . W ie l a n d  (Z. physiol. Chem., 1930, 
194, 107— 118, 119— 123).— X X X I. W hen 0-cholo- 
idanic acid, [ajg +14-6° In alcohol (te tram ethyl 
ester, m. p. 132°, [ajg +8-27° in  alcohol) (cf. A., 
1923, i, 41), is heated, a  m ix ture of 15% of pyro- 
</i-choloidanic acid [the methyl ester, m. p. 192°, is 
identical w ith th e  com pound formed when dim ethyl 
i/r-choloidanate is heated (cf. loc. cit.)], and an  acid, 
C22H 320 5, m . p. 199°, which is no t affected by sodium 
hydroxide solution or reducing agents, is produced. 
W hen pyro-t/i-choloidanic acid is trea ted  w ith N- 
sodium hydroxide, three equivalents are consumed, 
and a  tricarboxylic acid, C23H 320 7, m. p. 212° (di
methyl ester), is p roduced; an  anhydride ring  is 
opened. The last-nam ed acid is stable to  perm an
ganate , b u t is oxidised by chromic and  acetic acids 
to  a small am ount of an  acid, C23H 32O10, m . p. 180— 
182° (decomp.). I t  is concluded from  these results 
th a t  %choloidanic acid is a lactonic tetracarboxylic 
a c id ; one of the  carboxyl groups is in  th e  side-chain, 
and  the  loss of carbon dioxide is accom panied by 
the  form ation of a  cyclic ketone, since the  pyro-acid 
reacts w ith  bromine.

B rom ination of deoxybilianic acid in  acetic acid 
containing a  little  iodine a t  75° affords a dibromo- 
derivative, m . p. 215° (decomp.), converted by 
m ethyl-alcoholic potassium  hydroxide in to  bromo- 
dcoxybilienic acid, C21H 330 7B r, m. p. 218° (decomp.) 
(trimethyl ester, m. p. 93 ), represented by the  p artia l 
struc tu re  I .  This is reduced by  zinc and hydro
chloric acid to  deoxybilianic acid and oxidised by 
n itric  acid (d 1-4) to  i/r-choloidanic acid (as I I I ) ,  
p robably  by w ay of th e  lactone (II). The form ation

HO% Ç H ,
C 0 2II

HO,C-CH2 CBr HO„C-OH2 
(I.) '  (II.)

9 h 2 CO 
CO o

/ V  
h o . ,c - c h 2 c o , h

■ ( I I I .)  -

of t/i-choloidanic during the  oxidation of deoxybihanic 
■acid (cf. loc. cit.) is explained by the  form ation of a 
hydroxyl group on C5, subsequent lactonisation, and 
fission of the  ring between C6 and C7. Pyro-^-cholo- 
idanic acid is form ulated as IV  ; the  production of 
only a dim ethyl ester from IV  is explained by the  
spontaneous lactonisation of the corresponding free 
acid to  V.

20 i— 9 h 2 ç o
C CO o

CO ^CH 110%’ CH., H 0% -CH„ CO
(IV.) ‘ (V.) “ " (VI.) .

X X X II. O xidation of bromodeoxybilienic acid 
w ith  alkaline potassium  perm anganate a t  30° gives

0-heto-5-hydroxydeoxybilianic acid, m . p. 223—225° 
(oxime, m. p. 200°) ; th e  following changes occur :
>C :C B r- — ^>C (O H )-C B r(O H )- — » C (O H )-C O . 
Estérification of th is w ith diazom ethane affords a 
trimethyl ester, m. p. 154°, w hilst w ith  m ethyl- 
alcoholic hydrogen chloride, a  trimethyl ester, m. p. 
178°, results. The ketohydroxy-aeid is converted 
by  hydrochloric and  acetic acids in to  the  diketo-lactonic 
acid (VI), m. p. 258—200° (slight decomp.), also 
form ed as th e  m ain product of the  a ttem p ted  oxid
ation of the  hydroxy-acid w ith nitric acid (d 1-4), 
reduced by  hydrogen in  presence of p latinum  oxide 
and  acetic acid to  6-ketodeoxybilianic acid, m. p. 
255° after previous sintering (trimethyl ester, m. p. 
108°). O xidation of the hydroxy-acid w ith  nitric  
acid (d 1-51) yields a  small am ount of a  pentacarb- 
oxylic acid, C21H 36On , m. p. 180° (decomp.).

H . B u r t o n .
B ile  a c id s . X X X III. B ro m in a t io n  of d e h y d ro -  

ch o lic  a n d  d e h y d ro d e o x y c h o lic  a c id s . H . W i e 
l a n d  and T. N oguciii (Z. physiol. Chem., 1931, 194, 
248—259).— Dehydrocholic acid and brom ine (1 mol.) 
in acetic acid a t  abou t 15° give a  brom o-derivative, 
m. p. 182— 183° (decomp.) [ethyl ester, m . p. 192° 
(decomp.), prepared by sim ilar brom ination of ethyl 
dehydrocholate], converted by  cold 0-lAT-potassium  
hydroxide into a  hydroxy dehydrocholic acid ( + H ,0 ) ,  
m. p. 187° (decomp.). W ith  2 mois, of brom ine a t  
15—20°, a-dibro7nodehydrocholic acid (+ A c-0 H ), m . p. 
200° (decomp.), (+ E tO H ) decomp. 200°, (+ 0 -5 E t2O) 
decomp. 174°, results. This is converted by  0-5N- 
potassium  hydroxide in to  a  dihydroxydehydro- 
cholic acid ( + E t ,0 ) ,  m. p. 198° (decomp.), and  an 
isomeride ( ?), m. p . 212—213° (decomp.), w hilst t r e a t
m ent w ith  barium  hydroxide solution affords a 
hydroxytriketocholenic acid (+0-5Ac-OH), m . p. 257° 
(decomp.). W hen dehydrocholic acid is trea ted  with 
an  excess of bromine in  acetic acid a t  50— 65°, |3-di- 
bromodehydrocholic acid (+A c"O H ), m . p . 265—266° 
(decomp.), is obtained. This results from th e  action 
of the  evolved hydrogen bromide on higher brorno- 
derivatives. Dehydrocholic acid and 5 mois, of 
bromine in  acetic acid below 30° give a tetrabroinodc- 
hydrocholic acid, m. p. 213° w ith  blackening, and  an 
im pure /ri6?w«o-derivative, m . p. 202—203° (decomp.) 
(recrystallisation of this from acetic acid gives a 
product approxim ating to  a tetrabrom o-derivative, 
bu t the  m. p. is unaltered) ; w ith  8 mois, of bromine 
a t  the  ordinary tem perature, an  im pure pentabromo- 
dehydrocholic acid, m. p. 192° w ith  blackening, results. 
B rom ination of dehydrodeoxycholic acid (improved 
m ethod of p reparation  given) w ith  3 mois, of bromine 
a t  50° furnishes a  m ixture of two iri6romo-derivatives, 
(a), (+0-5Ac-OH), m. p. 212—213° (decomp.), m. p. 
(solvent-free) 184° (decomp.), and (6), ( + 0-5Ac-()H), 
m. p. 215° (also form ed when dehydrodeoxycholic acid 
is trea ted  w ith 6 mois, of brom ine in the cold). Not 
m ore th an  th ree atom s of brom ine could be in tro 
duced in to  dehydrodeoxycholic acid. H . B u r t o n .

B ile  ac id s . X X IX . M. S c h e n c k  (Z. physiol. 
Chem., 1931,194, 33—42 ; cf. Schenck and  Kirchhof, 
A., 1930, 1435).—N itric  acid (d 1-4) converts the 
oximes of isodeoxybilianic and  cilianic acids, 
C24H 370 7N  and C24H 33O10N, respectively, into the
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corresponding keto-acids. Although there appears to  
be transito ry  form ation of a nitroso-com pound by the  
action  of nitric acid on isobilianic acid oxim clactam , 
the product isolated is the  keto-lactam tricarboxylie 
acid, C24H 350 8N  (A., 1929, 1070). U nder the  same 
conditions, /sobilianic acid dioxime affords in small 
yield a nitroso-com pound, C^HjjOoN, decomp. 220— 
222°, probably  identical w ith th a t  obtained from 
bilianic acid dioxime (A., 1928, 1007).

c :n -o h

5 § 2 § } c10h 21-co2h

C 02H  O ÇH,
h o -n :c-o h  c h  c o

(!■)

CH, CH,

■ N either the nitrohydroxam ic acid, C24H3,j0 9N 2 (A., 
1929, 558), nor its oxim ino-derivative (I) undergoes 
the B eckm ann-W allach change when trea ted  with 
sulphuric acid. A. Co h e n .

P ro d u c tio n  of b e n z a ld e h y d e  f ro m  b e n z y l 
ch lo ride . P . S c h o r ig in , I . K iz b e r , and E . S m oli- 
aninova  (J. Appl. Chem., Russia, 1930, 3, 721— 
726).—W hen boiled w ith aqueous calcium n itra te , 
benzyl chloride affords benzaldehyde (60—65%) and 
benzoic acid (10%). The presence of alum inium  or 
copper re tards oxidation by  the  nitric acid which is 
liberated. Free nitric acid m ay be employed.

Ch em ical  A b st r a c t s .
F o rm a tio n  of tb io a m id e s  f ro m  a c y la te d  a ld e -  

h y d ecy an o h y d rin s . V II. J .  F . O lin  and T . B. 
Johnson  (Rec. trav . chim., 1931, 50 , 72—76).—Acyl 
derivatives of aliphatic aldehydecyanohydrins are 
best prepared by shaking together molecular propor
tions of the  aldehyde, the  acyl chloride, and  powdered 
sodium or potassium  cyanide w ith  crushed ice un til 
the odour of the acyl chloride disappears. Conversion 
of these derivatives in to  the corresponding thioam ides 
is best effected by sa tu ra ting  a solution of the  acylated 
cyanohydrin and  tricthanolam ine in alcoholic solution 
with hydrogen sulphide. Unlike pyridine, the  tri- 
ethanolamine does no t cause dissociation of the  thio- 
amide into hydrogen sulphide and  the  p a ren t nitrile. 
Thus from the  appropriate acylated cyanohydrin are 
prepared (80—90% yield) : x-benzoyloxy-, 
CHPh(OBz)-CS-NH2, m. p. 139°, and  a-aceioxy-, m. p. 
104°, -phenylacetothioamide ; benzoyloxyacetothio- 

amide, m. p. 103°, a-benzoyloxypropionthioamide, m. p. 
104°, and abénzoyloxy-n-butyrthioamide, m. p. 106°. 
All these derivatives are destroyed by  hydrolysis w ith 
mineral acids or alkalis. J .  W . B a k e r .

Isom érisation of bydroxyaldehydes. IV . 
Transformation of a-brom o-p-phenylpropalde- 
hyde and a-hy dr oxy-p-phenylpr op aldehyde. S.
-Da n ilo v  and E . V e n u s -D a n ilo v a  (J. Russ. Pliys. 
Chem. Soc., 1930, 62, 1697— 1711).— a-Bromo-p- 
phenylpropaldehyde, obtained by  d irect brom ination 
of hydrocinnam aldehyde, gives a stab le  monoliydrate, 
\v  ^  ^ a n d  a  semicarbazone, m . p . 136-5°. 
*» hen heated w ith  an aqueous suspension of barium  

carbonate, the brom oaldehyde is converted into

a-hydroxy-p-phenylpropaldehyde, m. p. 51-5—52°, 
b. p. 120— 121°/4 mm. (oxime, m. p. 123°; semi
carbazone, in. p. 136-5° ; osazone, m. p. 137° ; benzoyl 
derivative, m. p. 70°), together w ith  some hydro- 
cinnamic acid. If  silver oxide is used instead of 
barium  carbonate, a-hydroxy-p-phenylpropionic acid, 
in. p. 98°, is also formed. On oxidation, the  aldehyde 
yielded a v arie ty  of products, am ong them  phenyl - 
acetaldehyde, b. p. 88—89°/12 mm. (semicarbazone, 
m. p. 155°), and a-hydroxy-p-phenylpropionic acid. 
W hen heated in  alcoholic sulphuric acid solution in 
a sealed tube, the  aldehyde isomerises w ith the  form 
ation of acetylphenylcarbinol, b. p. 130— 132°/13 mm. 
(semicarbazone, m. p. 194°), and  the corresponding 
a-diketone, benzoylacetyl, b. p. 113— 115°/13 m m .; 
dioxime, m. p . 238—239°. The carbinol, on tre a t
m ent by G rignard’s m ethod w ith magnesium phenyl 
bromide, yielded (iy-dihydroxy-Py-diphenylpropane, 
m. p. 103— 104°, which gave acetophenone on 
oxidation. 31. Z v egintzo v .

A c é ty la tio n  of o -h y d ro x y -a ld e h y d e s . T. Ma l 
k in  and  31. N ie r e n s t e in  (J. Amer. Chem. Soc., 1931, 
53, 239—242).—T reatm en t of salicylaldéhyde,
(3-resorcylaldehyde, and  phloroglucinaldehyde w ith 
acetic anhydride in  presence of e ther and potassium  
carbonate  gives the  corresponding O-acetyl, diacetyl, 
m. p. 69°, and  triacetyl, m, p. 101°, derivatives. In  
absence of ether, form ation of benzylidene acetate  
occurs. The triacetylphloroglucinaldehyde of P ra t t  
and  Robinson (A., 1925, i, 826; cf. R obertson and 
Robinson, A., 1927, 974) is 2 : 4 : 6-triacetoxybenzyl- 
idene acetate  (Herzig and  W enzel, A., 1904, i, 251).

H . B u r t o n .
C o -o rd in a tio n  c o m p o u n d s  of o x im e s . I I .  

N ic k e l a n d  c o b a lt  c o m p o u n d s  of o -h y d ro x y b e n z - 
a ld o x im e . O. L. B r a d y  (-J.C.S., 1931, 105— 107).— 
Nickel and cobalt complexes of salicylaldoxim e are 
described. To account for the  a tta c k  of its  oximino- 
and  no t its  phenolic hydroxyl group on acétylation, 
the  form ula (I) is suggested for the  oxime, which has

( I - )

p H - J j H

l-H <-N -O H

feHrC\MgN(0H):(?H 
iH = N U H  O--------C6H.t

the physical properties of a co-ordination com pound. 
The corresponding s tructu re  (II) is advanced for the  
nickel (and cobalt) complexes. H . A. P ig g o tt .

2 -H y d ro x y -4 -m e th o x y -  a n d  4 -h y d ro x y -2 -  
m e th o x y -b e n z a ld e h y d e s . T. E . d e  K ie w ie t  and
H . S t e p h e n  (J.C.S., 1931, 84— 85; cf. A., 1898, i, 
581; 1922, i, 555).—m-M ethoxyphenol is condensed 
w ith hydrogen cyanide and hydrogen chloride in  dry  
e ther in  the  cold, the  resulting aldim ide hydro
chlorides (after 24 hrs.) hydrolysed by a  large excess of 
w ater, and  the  aldehydes separated  by distillation in 
steam  in  which 2-hydroxy-4-m ethoxybenzaldeliyde 
alone is volatile. The phenylhydrazone, m. p. 158°, 
p -nitrophenylhydrazone, m. p. 255° (decomp.), and  
semioxamazone, m. p. 242°, of 4-hydroxy-2-m ethoxy- 
benzaldehyde, and the p-nitrophenylhydrazone, m . p. 
226-5°, semioxamazone, m. p. 247°, and semicarbazone, 
m. p. 230°, of 2-hydroxy-4-m ethoxybenzalbehyde are 
described. “ ' H . A. P igg o tt .
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C a ta ly tic  p ro d u c tio n  of ace to p h e n o n e . I. G.
Lakomkin (J. Appl. Chem., Russia, 1930, 3, 555—
572).—Acetophenone is obtained by in teraction  of 
acetic and  benzoic acids in  presence of thorium  dioxide 
or preferably  m anganous oxide. The q u an tity  of 
ca ta ly st used affects the  yield only if th e  acid vapours 
are nob preheated. The yield is m axim al a t  6 0 0 ° ; 
p reheating  of the  reacting vapours is recommended.

Ch em ic a l  A b st r a c t s .
A c tio n  of o rg a n ic  m a g n e s iu m  c o m p o u n d s  on  

a(3-oxido-ketones a n d  -e s te r s . E . P . K o h l e r , 
N. K . R ic h tm y e r , and  W . F. H e s t e r  (J. Amer. Chem. 
Soc., 1931, 53, 205—22 1).— x-Benzoyl-S-phcnylethyl- 
eno oxide, prepared  by a modification of W eitz and  
Scheifer’s m ethod (A., 1921, i, 868), is converted by 
an  excess of magnesium phenyl brom ide a t  the  
ordinary tem peratu re  into triphenylcarbinol (phenyl- 
dietliylcarbinol is produced sim ilarly using magnesium 
ethy l bromide) and  resinous m aterial. The reaction 
involves th e  interm ediate form ation of benzophenonc, 
since triphenylcarbinol is also obtained from  m agnes
ium  phenyl bromide and a-benzoyl-P-anisylethylone 
oxide, w hilst magnesium m esitvl bromide and a-acetyl- 
p-phenylethylene oxide give acetylm esitylene. W hen 
a-benzoyl-P-phenylethylene oxide is trea ted  w ith 1 
mol. of magnesium  phenyl bromide a t  —10°, and the 
m ixture decomposed w ith  ice-cold acid, fiy-oxido-
av.y-triphenylpropyl alcohol (I), y  ̂  P^ > C H • CPli2■ O II,
m. p. 129— 130°, is produced. This is unaffected by 
magnesium  phenyl brom ide a t  -—10°, b u t is converted 
a t  the  ordinary  tem perature  into triphenylcarbinol. 
T reatm ent of I  w ith m ethyl alcohol containing a little  
hydrochloric kcid.gives<x.$-dihydroxy-y-7ncthoxy-a.zy-tri- 
phenylpropane, m . p . 154— 155° (oxidised by chromic 
an d  acetic acids to  m ethyl benzoate and benzophenone), 
also prepared  by the. action of magnesium phenyl 
brom ide on phenyl a-hydroxy-P-methoxy-P-phenyl- 
ethy l ketone (dimethylacetal, m. p. 122°, obtained from 
phenyl ap-dibrom o-p-phenylethyl ketone and  m ethyl- 
alcoholic sodium m ethoxide). W hen I  is trea ted  w ith 
a d ilu te solution of potassium  hydroxide in  m ethyl 
alcohol a t  the  ordinary tem perature, isom crisation to  
fiy-oxido-xyy-triphenylpropyl alcohol (II),
^  ^%>CH-CHPh-OH; m . p. 103°, occurs. This is

oxidised by chromic an d  acetic acids to  a.-benzoyl-$$-di- 
phm ylethyUm  oxide, m . p. 124— 125°, and  w ith  m ag
nesium  phenyl bromide yields diphenylacetaldehyde 
and  benzlivdro l: (II)-f-Ph-M gBr— >CPh„:CH-OMgBr 
+ P h-C H O ; Ph-C H O +Ph-M gB r— >CRPh.,-OMgBr. 
T reatm en t of I I  w ith magnesium  m ethyl iodide gives 
diphenylacetaldehyde, benzaldehyde, and a  small 
am ount of probably  diplienylacetylphenylcarbinol, 
m. p. 128°. W hen I I  is exposed to  air, autoxid- 
a tion  occurs and  th e  m ain product form ed is the
peroxide, ^ P 1'2> C H -0 -0 -CHPh• OH, which decom 
poses a t  abou t 160° in to  benzaldehyde, formic acid, 
and  benzophenone, and  reacts w ith magnesium  m ethyl 
iodide, forming aa-dipkenylpropylene glycol, m. p. 
94— 95°, also prepared from  ethyl lac ta te  and  an  
excess of m agnesium  phenyl brom ide, and  a-phenyl- 
e thy l alcohol. D ibrom odibenzoylm ethane reacts w ith 
m agnesium  phenyl brom ide, forming phenyl a-bromo-

¡3 - hydroxy-^i-diphe nylethyl ketone, m. p. abou t 180° 
(decomp.), converted by m ethyl-alcoholic sodium 
m ethoxide in to  a-benzoyl-p[3-diphenylethylene oxide. 
This reacts w ith  magnesium  phenyl brom ide and ethyl 
iodide, yielding diphenylacetaldehyde in  each case :
£ P 1j£ > 0 + R - M g X — ^C PhdC H -O M gX +B z-R ,

The ethyl diphenylglycidate of P o in te t (A., 1909, i, 
234) and  of B ardon and  R arnart (A., 1926, 950) is 
ethyl pp-diphenylpyruvate, m. p. 37° (phenylhydr- 
azone, m. p. 99— 100°; corresponding methyl ester, 
b. p. 175°/5 m m ., m. p. 75°) ; isom érisation occurs 
during distillation (cf. Troell, A., 1929, 171). Crude 
e thy l diphenylglycidate, prepared from benzophenone 
and e thy l chloroacetate by D arzens’ m ethod (A., 1905, 
i, 116), is converted by magnesium  phenyl bromide 
in to  diphenylacetaldehyde, and by  distillation w ith 
steam  in to  ethyl tx.p-dihydroxy-$$-diphenylpropionate, 
m. p. 130° (corresponding methyl ester, m. p. 130— 
131°). (3[3-Diphenylpÿruvic acid phenylhydfazone 
has m. p. (block) 245° (decomp. ; lit. 189°). T ri
phenylcarbinol is also obtained when ethy l (3f3-di- 
m ethylglycidato and  a-phenyl-¡3-nitrophenylglycidate 
arc trea ted  w ith  magnesium  phenyl bromide. There 
is no evidence th a t  oxido-compounds form 1 :4 -  
additive products w ith  Grignard reagents (cf. B ardon 
and  R am art, loc. cit.)

The initial p roduct of the  reaction between ethyl 
PP-diphenylpyruvate and m agnesium  phenyl bromide 
is ethyl 'x-hydroxy-a.$$-triphenylprop>ionate, m. p. 118— 
120°. The fu rth e r reaction p roducts are jihenyl 
a-hydroxy-<x$$-irip>henylethyl ketone, m. p. 123°, and 
ctp-dihydroxy-%y.?jyy-pentaphenylpro2Mne, m . p. about 
190° (decomp.). W hen the last-nam ed com pound is 
heated  in  acetic acid a  m ixture of bcnzhydrol and 
phenyl benzhydryl ketone is obtained ; in  absence of 
the acid small am ounts of benzophenone and  oc(i[3-tri- 
phenylethyl alcohol are produced also.

H . B u r t o n .
B en zo in  c o n d e n sa tio n . In flu en ce  of th e  n a tu re  

of r a d ic a ls  on  th e  fo rm a tio n  of m ix e d  b e n z o in s .
M. T if f e n e a u  and  (M l l e .) J . L e v y  (Compt. rend., 
1931, 192 , 287— 290).—B y the  ordinary benzoin 
condensation benzaldehyde w ith o-methoxybenzalde- 
hyde, anisaldéhyde, piperonal, and furfuraldeliyde, and 
anisaldehyde w ith  o-m ethoxybenzaldehyde afford 
(> 5 0 %  yield) only one benzoin, nam ely, benzoyl-
o-m ethoxyphenyl- (semicarbazone, m . p. 178— 179°); 
p-melhoxybenzoylphenyl-, m. p. 105-5— 106-5°; 3 : 4 -  
methylenedioxybenzoylphenyl-, m . p . 120° (semicarb
azone, in. p. 180—182°) ; furfuroylphenyl-, m. p. 135— 
136° (semicarbazone, m. p. 192— 193°) ; and  p -methoxy- 
benzoyl-o-methoxyphenyl-, m. p. 10 1— 102° (semicarb
azone, m . p. 204°), -carbinol, respectively. Benz
aldéhyde and m -m ethoxybcnzaldehyde afford m-meth- 
oxybenzoylphenyl- and benzoyl-m-methoxyphenyl- 
carbinol, w hilst anisaldehyde and  piperonal give 
p-anisoyl-3 : i-methylenedioxyphenyl- and 3 : 4r-methyl- 
enedioxybenzoyl-p-anisyl-, m. p . 98—99° (semicarb
azone, m . p . 191°), -carbinol. M ixtures of isomeric 
benzoins are thus obtained when the  affinities of the 
tw o ary l groups are approxim ately equal.

J .  W . B a k e r .
R e a c tiv ity  of s u b s t i tu e n ts  in  th e  f iv e -ca rb o n  

r in g . V. J a c o bi (J. pr. Chem., 1931, [ii], 129,
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55—96).—In terac tion  of equim olecular quantities of
1 : 3-diketohydrindene and  terephthalaldehyde a t  
110— 120° gives 1 : 3-diketo-2-\)-aldehydobenzylidene- 
hydrindenc, m. p. 173°; excess of the form er gives
2 : 2'-terepkthdlylidenebis-l : 3-diketohydrindene, m. p. 
293°. In  each case a yellow substance of high m. p. 
is also formed. The action of magnesium m ethyl 
iodide on 1 : 3-diketoliydrindene leads to  enolisation, 
and only by use of a large excess of the  G rignard 
reagent is 1 : 3-dihydroxyA-meihylindene (or 3-hydr- 
oxy-\-keto-3-mcthylhydrindene), b. p . 126°/10 mm., 
again accom panied by a yellow substance of high 
m. p., formed. This is dehydrated  w hen heated  to
3-keto-l-methylindene (no m . p. given).

The isolation of 5-bromoindene in  a crystalline 
form, m. p. 36°, is described. W ith  magnesium 
in ether i t  forms a G rignard reagent only w ith  
difficulty; the product cannot be isolated in  a  s ta te  
of purity , bu t its  form ation is proved by regeneration 
of indene on decomposition w ith w ater or d ilute 
acids.

1 : 2 :  5-Tribromohydrindene is obtained as an  u n 
stable oil by  addition of brom ine to  5-bromoindene 
in light petroleum . W ith 10% alcohol i t  gives 1 : 5-di- 
bronio-2-hydroxyhydrindene, m. p. 80-5— 81-5°. In te r 
action of indene dibrom ide w ith  absolute alcohol gives
l-bromo-2-ethoxyhydrindene, and w ith m ethyl alcohol 
\-bromo-2-metlioxyhydrindene. D istillation of the 
former under reduced pressure gives 1 -bromoindetie,
b. p. 135-5— 136°, oxidised by dilute nitric  acid to  
phthalic a c id ; its  constitu tion is proved by its  con
version by magnesium, followed by  carbon dioxide, 
in dry ether in to  indcne-\-carboxylic acid, m. p. abou t 
10°, identified by difference. B rom ination of 1-bromo- 
indene resulted in  a small am ount of substitu tion  
only, no direct addition  being observed.

Distillation of indene dibrom ide a t  atm ospheric 
pressure gives 3-bromoindene, b. p. 110— 120°/11 mm., 
oxidation of which w ith d ilute nitric  acid gives phthalic  
acid. A ction of magnesium in ether precip itates the  
magnesium indyl bromide, converted by carbon d i
oxide into indenc-3-carboxylic acid, m. p. abou t 160°,
3 : 3'-di-indyl ketone, m. p. 235°, and  indene. U nlike 
the 1-bromo-compound, 3-bromoindene readily  adds 
bromine to  give 1 : 2 :  3-tribromohydrindene, converted 
by 10% alcohol into 1 : 3-dibromo-2-hydroxyhydrindene, 
m. p. 90°.

Bromination of indene in  a ho t, d ilute aqueous 
suspension gives a  tribromoindene, m. p. 133-5— 134°, 
which, from its  oxidation by dilute n itric  acid to  a 
dibromophthalic acid, m. p. 135°, m ust be dibrom inated 
in the benzene nucleus. H . A . P igg o tt .

P o ly m e risa tio n  a n d  p y ro g e n ic  d e c o m p o s itio n  
of p h en y lace tic  a n h y d r id e . I. cy c /o B u tan e -a -  
uiones. p . K a l n i n  (Latvij. Univ. R aksti, 1930, 1 ,  
468).—A prelim inary note. D uring th e  fractionation 
of phenylacetic anhydride in  a vacuum  considerable 
decomposition occurs, w ith the production of phenyl
acetic acid and a  residue of a  red  substance which 
gives the reactions of an  a-diketone. The red  sub
stance is considered to  be diphenylc;/c?obutane-a- 
dione, formed by unsym m etrical polym erisation of 
the enolic form of the  anhydride and elim ination of 
~ mols. of phenylacetic acid. F . L . U s iie r .

b  B

Sulphonic acid derivatives of naphthaquinone 
chloroimines and di-imines. W . S w ie n t o sr a w sk i, 
A. P ilt z , and  F . K raczkiew icz  (Rocz. Chem., 1931, 
11, 40—48).—Potassium $-naphthaquinone-l-chloro- 
imineA-sulphonale, the  corresponding 1-¿»«»no-deriv
ative, potassium $-naphthaquinone-2-chloroimineA- 
sulphonale, and  a-naphlhaquinonedichloroiinine-Q-sul- 
phonate are prepared by  halogcnating the  appropriate 
am inonaphthol- or naplithylenediam ine-sulphonic 
acid and salting ou t th e  product w ith  potassium  
chloride as form ed a t  a  low tem perature.

R. TRUSZKOwsia.
New compound of benzaldehyde and anthra- 

hydroquinone. II. A. B e a t t y  (J. Amer. Chem. 
Soc., 1931, 53 , 378—3S0).—A solution of an th ra - 
hydroquinonc in  benzaldehyde containing a trace  of 
hydrochloric acid gradually  deposits (in absence of 
oxygen) a  compound, C28H 20O3, m . p. 2 1 1 — 212° 
(corr.), probably  form ed by elim ination of 1 mol. 
of w ater between 2 mols. of benzaldcbyde and  1 mol. 
of oxanthrone (the tautom eric form of anthrahjxlro- 
quinone). The com pound is conveniently obtained 
when a m ixture of anthraquinone, benzoic acid, 
alcohol, and  benzaldehyde is exposed to  sunlight in 
absence of oxygen, w hereby photo-reduction of the  
quinone occu rs; the  volatile products arc distilled 
w ith steam , and  the  residue is trea ted  successively 
w ith  alcohol and sodium hyposulphite to  remove 
resinous m ateria l and unchanged anthraquinone, 
respectively. The com pound is hydrolysed by  
alcoholic hydrochloric acid to  benzaldehyde and 
anthrahydroquinone. H . B u r t o n .

Reduction products of the hydroxyanthra- 
quinones. XII. G. F . A t t r e e  and  A. G. 
P e r iu n  (J.C.S., 1931, 144— 173; cf. A., 1930, 607).— 
The hydroxy- and m ethoxy-9-anthrones (-anthranols) 
described below are prepared by reduction of the 
corresponding hydroxy- or m ethoxy-anthraquinones 
w ith stannous chloride and hydrochloric acid (cf. 
Goodall and  Perkin, A., 1924, i, 527).

D em ethylation of a  m ethoxyanthraquinone m ay 
generally be avoided by addition of th e  reducing 
agent to  a  solution in  ho t acetic acid and allowing 
to  co o l; partia l dem ethylation m ay be effected d u r
ing reduction by boiling for a  lim ited tim e. P ro 
longed boiling m ay lead to  the  reduction  of both 
carbonyl groups. In  th e  m ajo rity  of cases the 
anthrone is readily  oxidised by ferric chloride in 
alcohol and  acetic acid to  th e  corresponding dian- 
throne, which is form ed in  varying yield, often ac
com panied by the  an th raqu inone; i t  is suggested 
th a t  the  la tte r  is form ed by  reaction in  the  anthranol 
form . In  com paratively few cases could further 
oxidation to  the  corresponding dianthraquinones. 
helianthrones, and naphthadian thrones be effected 
(cf. A., 1924, i, 300; 1925, i, 1160). The follow
ing are d esc rib ed : 3-methoxy-9-anthrone, m. p.
108— 109° (by reduction of 2-m ethoxyanthraquinone 
w ith copper an d ' sulphuric acid a t 140° : purified 
through the  anthranyl acetate, m. p. 152— 154°); 
3 : 3 '-dimethoxy-9 : 9 '-dianthrone, m. p. 215—217° ; 
the dianthranyl diacetate, m. p. 228—230°, is oxidised 
by iodine in  pyridine to  3 : S '-dim ethoxydianthra- 
quinone (A., 1925, i, 1160), fu rther oxidised by insol-
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a tion in  pyridine to  2 : 2 /-dim ethoxynaphtkadianthrone 
(loc. cit. ) ; 3 : 6-dihydroxyanthrone, m . p . 183— 184° 
(A., 1882, 975) 3 : 3 ':  0 : G'-tetrahydroxydianthrone, 
decomp, indef. 270—300° (hexa-acetyl derivative, 
m . p. 280—282°); 3 : G-dimethoxyanthrone, m. p . 
158— 160° (acetyl derivative, m . p . 180— 181°) [by 
reduction  of the  dimethyl ether, ru. p. 215—217°, 
of zsoanthraflavic acid (m ethyl su lphate and  alkali) 
by  copper and sulphuric a c id ]; 3 : 3 ' : 6 : Q'-tetra- 
methoxydianthrone, m . p. 242—243° (diacetyl deriv
ative, m. p. 255—256°); G-hydroxy-3-methoxyanthrone, 
m . p. 234— 236° (diacetyl derivative, m. p. 197— 199°); 
6 : 6' -dihydroxy-3 : 3 '-dimethoxydianthrone, m . p. 292—  
295° (tetra-acetyl derivative, m. p. 229—231°).; 3 : 7- 
d ih yd roxyan th rone ; 3 : 3 ':  7 : 7’-tetrahydroxydian-
throne, m. p. 315— 31S° (hexa-acetyl derivative, 
darkens 290°); 2 : 3-dihydroxyanthrone (A., 1903, 
i, 840); 2 : 2 ':  3 : 3 '-te trahydroxydian throne [tctra- 
acetoxy-compound, m . p . 274— 277° (acetic an h y d rid e ); 
2 : 2 ':  3 : ‘.V-lelra-acetoxy-0 : O'-dianthranyl diacetate, 
m. p. 293—295° (acetic anhydride and  p y rid in e )]; 
2 : 3 -dimethoxyanthrone, m . p. 143— 146° (acetyl com 
pound, m. p. 169— 171°); 2 : 2 ':  3 : G'-tetramethoxy- 
dianthrone, m. p. 243—245° (diacetyl derivative, m . p.
194— 196°), readily  oxidised by alkaline persulphate 
to  2 : 2 ':  3 : '■i'-tetramethoxydianthraquinone, m . p. 
290— 291°, which is converted by insolation in a 
m ixture of benzene and  alcohol in to  2 : 2 ':  3 : 3'- 
tetramethoxy-helianthrone, m. p . 287—288°, and 
- naphthad i an throne, the  last being the  sole product 
if the action of light is p ro longed ; 4 : 4 '-dihydroxy- 
dianlhrone, m. p. 256—258° (tetra-acetyl derivative, 
m . p. 265—267°) ; 1 : 5-dihydroxyanthrone (cf. A., 
1902, i, 773) ; 1 : G-dimethoxyanthrone, m. p. 181— 
182° (acetyl com pound, m. p. 169— 171°); 1 : 1 ':  5 : 5'- 
telramethoxydianthrone, m . p. 305—307°: 1-hydroxy- 
G-methoxyanthrone, m . p. 131— 133° (diacetyl deriv
ative, m. p. 161— 163°); 1 : V-dihydroxy-G : G'-di-
mcthoxydianthrone, m. p . 287—289° (tetra-acetyl deriv 
ative, m. p. 250—252°); 1 : G-dimethoxyanthrone,
m. p. 196— 197° (by reduction of clirysazin dim ethyl 
e ther by  zinc and am m onia); 1 : 1 '  : 8 : 8'-tetra-
meth-oxydianthrone, m. p. above 340° ; 1-hydroxy-S- 
methoxyantkrone, m. p . 183— 185° (diacetyl derivative, 
m. p. 164— 165°); 1 : 1 '-dihydroxy-8 : 8 ' -dimethoxy
dianthrone, m . p . above 330° (acetyl derivative, m . p. 
284— 287) ; 3 : 4-dim ethoxyanthrone, m . p . 162°
[acetyl derivative, m. p. 146— 148°; methyl ether, 
m . p. 116— 118° (by m ethy lation  of 3 : 4-dihydroxy- 
anthrone w ith m ethyl su lphate and a lk a li; cf. Graebe 
and  Thodc, A., 1906, i, S63 ; p reparation  of the  
d im ethoxyanthrone by  these au th o rs’ m ethod is 
im proved by  use of pyridine as solvent)].

1 -H ydroxyanthrone is not affected by ferric chloride 
a t  100°. 1-Methoxyanthrone, m. p. i29— 131°, p re 
pared by  use of copper and  sulphuric acid, differs in  
m. p. from  th e  “ 1-m etlioxyanthrone ” of Graebe 
and  B ernhard  (A., 1906, i, 865), which is probably  
its  m ethyl e ther ; i t  is no t acety lated  by acetic 
anhydride and  pyridine, a  p roperty  th a t  appears 
characteristic of a-hydroxy- and  a-m ethoxy-anthrones.

1 : V-Dimethoxydianthrone (diacetyl derivative, 
m . p. 290—291°) is best prepared  by a ir  oxidation 
in  alkaline m ethyl alcohol ; if m uch alcohol is em 
ployed 1 : l'-dimethoxydianihxaquinone, m. p . 315—

316°, is formed, also produced by  oxidation of the  
d ianthrone w ith  iodine in  pyridine a t  60° ; i t  is 
oxidised by insolation in  acetone to  4 : 4 ’-dimethoxy- 
naphthadiantlirone and  -helianthrone, hydrolysed by 
40%  hydrobrom ic acid a t  180° to  4 : 4 '-dihydroxy- 
navhthadianthrone, scarlet, and -helianthrone, orange- 
red, all m elting above 360°. An im proved m ethod 
of preparation  of l-hydroxy-2-m ethoxyanthrone 
(Miller and  Perkin , A., 1926, 174) is described. I t  
is oxidised to  1 : 1 ' -dihydroxy-2 : 2’-dimethoxydian
throne (tetra-acetyl derivative, m. p. 242—245°) by 
th e  m ethods already described, and  also by boiling 
its  solution in nitrobenzene, or by tho action of 
alkali hypoiodite in alcohol, or diazom ethane in 
acetone. 4 : 4 '  - Dihydroxy - 3 : 3 ' - dimethoxylielianthr- 
one, m. p . above 330°, is form ed from the  anthrone 
by the  action of iodine or arsenic acid in pyridine, 
or by continued boiling of its nitrobenzene solution, 
and  to  some ex ten t by a ttem p ted  acétylation of the 
d ianthrone a t  tho  b. p. ; it  cannot be acety lated  or 
reduced, bu t is dem ethylated  by hydrochloric and 
acetic acids a t  180° to  3 : 3 ' : 4 : 4 '-tetrahydroxy- 
helianthrone, m . p . above 360° (3 : -diacetoxy-com
pound, m. p. abo u t 325°), which possesses poor 
affinity as a  m ordant dye, b u t is sulphonated  by 
20%  fum ing sulphuric acid a t  100° to  a  product 
(isolated as crude sodium salt) w ith  m arked affinity 
for wool, which i t  dyes in  deep reddish-brow n to 
slate-blue shades. As causes of th e  low tinctorial 
power of th is hydroxyhclianthrone the  marked 
chelation of the  a-hydroxyl groups, which prevents 
the  form ation of a  te tra-acety l derivative! and  the 
absence of an  hydroxyl group in  th e  p-position to 
th e  carbonyl group, are suggested, tinctorial power 

O jj being regarded as due to  a  quinonoid 
q  type  of m etallic complex (annexed 

form ula). Oxidation of 1 : 2-dihy- 
droxyanthrone w ith  ferric chloride or 
th e  m inim um  q u a n tity  of nitrobenzene

OCaj gives 1 : 1 ' : 2 : 2 ' ■ letrahydroxydianthr-
one [tetra-acetyl derivative, m . p. 245—247° (acetic 
anhydride and  pyrid ine)]; excess of th e  la tte r, or 
iodine in  pyridine, gives 3 : 3 ' : 4 : 4 '-tetrahydroxy- 
helianthrone, converted by sulphuric acid a t  160° 
in to  a substance isolated in  sm all am ount as acetyl 
derivative (probably 4 : 4 '-dihydroxy-3 : 3 '-diacetoxy- 
naphthadian throne).

A ttem pted  reduction  of 1 : 3-dimethoxyauthra- 
quinone w ith  copper and  sulphuric acid fails, but 
zinc and  am m onia in  w ater or pyridine gives (prob
ably) 10-hydroxy-l : 3-dimethoxyanthranol, m . p . 156— 
158°, and stannous chloride gives (after acétylation) 
1 : 3 -diaceloxyanthranyl acetate, m. p . 154— 155', 
identified by  hydrolysis to  1 : 3-dihydroxyanthrone, 
also obtained by  reduction of purpuroxanth in  with 
stannous chloride. A stannous chloride reduction 
of an thrarufin  dim ethyl e ther a t  65° for 3 hrs. gives 
10-hydroxy-l : G-dimethoxyanthrone, m. p. 153— 155°. 
O xidation of 6-acetoxy-3-m ethoxyanthranyl acetate 
(above) w ith  chromic and  acetic acids gives th e  acetyl 
derivative, m . p . 194— 196°, of isoanthraflavic acid 
monomethyl ether, m . p. 283—285°; th e  last-named 
is also obtained by oxidation of the anthrone, and 
in  m inute am ount by  m ethylation of woanthraflavic 
acid. 2 : 2 ' : 3 : 3 '-Tetrahydroxy-helianthrone (tetra-
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acetyl derivative, m. p. 295—297°) and  -naphtha- 
dianthrone (tetra-acetyl derivative, m. p. above 360°) 
are obtained by dem ethylation of the corresponding 
m ethoxy-derivatives w ith hydrochloric and  acetic 
acids a t  190° and  215°, respectively. The former 
readily dyes m ordanted calico and wool, for which 
the  la tte r  has little  affin ity ; its acetyl derivative is 
oxidised by chromic acid to  2 : 2 ':  3 : 3 '-tetra-acetoxy- 
1 : 1 ’-dianthraquinonyl, m. p. 200° w ith subsequent 
re-solidification and  re-m elting a t  268—270° (tctra- 
hydroxy-com pound, m . p. above 360°).

H . A. P igg o tt.
R e a c tio n  of a ro 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 . I . R . S c h o ll , H . S e m p , and  E . S t ix  [with, 
in  p a rt, W . Me s s e ] (Ber., 1931, 64, [B], 71— 77).-— 
The poor yield of anthraquinone-l-carboxyxylid ide 
obtained by  th e  action of alcoholic hydrogen ciiloride 
on m -xylyl 1-anthraquinonyl kctoxim e (cf. A., 1927, 
885) has led to  exam ination of the  behaviour of glacial 
acetic and  sulphuric acids, which leads to  the form 
ation in good yield of an  anhydride, C23H 150 2N, m. p. 
240°. The theoretically  possible p roducts of the  
B eckm ann transform ation  of the oxime, an th ra- 
quinone-l-carboxy-?«-xylidide and  l-m-xylamido- 
anthraquino7ie, m. p. 261—262°, are converted by  the 
reagents in to  anthraquinone-l-carboxylic acid and
1-am inoanthraquinone, respectively. A nhydride 
form ation does no t tak e  place between the  oxime 
hydroxyl and  a  hydrogen atom  of th e  orf/w-methyl 
group, since, although p -xylyl 1 -anlhraqidnonyl 
ketoxime, m. p. 223° after softening and becoming 
yellow a t  218°, is transform ed in to  an  anhydride, 
C23H i-0 2N, m. p. 265— 266° a fte r darkening a t  255°; 
similar behaviour is exhibited by  p-to ly l 1 -anthra- 
quinonyl ketoxim e (anhydride, C22H J30 2N, m. p. 236— 
237°) and phenyl 1-anthraquinonyl ketoxim e (an
hydride, Ca^HijOjN, m. p . 291°), whereas phenyl 
m-xylyl ketoxim e could no t be caused to  yield an  
anhydride, bu t affords only the  products of the 
Beckmann transform ation. The possibility  th a t  
anhydride form ation involves a  hydrogen atom  in 
aromatic union is exam ined a t  the  instances of 
phenyl, m-xylyl, and p-xyly l 2-m ethylanthraquinonyl
1-ketoximes, which are unchanged by  sho rt trea tm en t 
with the reagent, b u t transform ed under more drastic  
conditions into 2-m ethylanthraquinone-l-carboxylic 
a-cid and black, ill-defined products, and  m esityl
1-anthraquinonyl ketoxim e, which decomposes in  a 
different direction. The possibility th a t  the  a n 
hydride is an  acridine derivative is negatived by  the 
observation th a t  an thraquinone-1 : 2 -acridone is con
verted by  d istillation  w ith zinc d u st in to  2-anilino- 
anthracene, m. p. 197— 198° (picrale) (also derived from  
--anilinoanthraquinone), whereas th e  anhydride 
affords a sublim ate from  which a  homogeneous 
product could n o t be isolated.

p-X ylyl 1 -anthraquinolyl ketone, m. p. 205°, anthra- 
quinonc-i- car boxy anil id-e, m. p. 288—289°, and  
~-niethylanthraquinone-\-carboxyanilide, m . p . 2S7— 
288°, are in c id en ta lly  described . H . W r e n .

D eguelin . I . P r e p a r a t io n ,  p u r if ic a tio n , a n d  
p ro p e r t ie s  of d e g u e lin , a  c o n s ti tu e n t  of tro p ic a l  
f ish -p o iso n in g  p la n ts .  E . P . Cl a r k  (J. Amer.

Chera. Soc., 1931, 5 3 , 313—317).—D etails are given 
for th e  isolation of the  com pound, m. p . 171° (A., 1930, 
967) (now term ed deguelin), from derris and cube 
roots. Deguelin, C23H 220 G, is oxidised by alkaline 
potassium  ferricyanide to  dehydrodeguelin, C23I I20OG, 
m. p. 233°, oxidised by chromic and  acetic acids to  
dehydrodeguelone, C23J I 180 7, m , p. 292° (corr.) after 
darkening a t  abou t 280°. T reatm en t of dehydro
deguelin w ith alcoholic potassium  hydroxide and zinc 
d u st affords deguelic acid, C2,3H 240 8, m. p. 189° (corr.), 
converted by acetic anhydride and sodium acetate  
in to  dehydrodeguelin. Deguelin is a  dim ethoxy- 
la c to n e ; i t  occurs also in  the  leaves of Cracca 
(Tephrosia) vogelii and  th e  roots of C. toxicaria.

II. B u r t o n .
R e la tio n  b e tw e e n  ro te n o n e , d e g u e lin , a n d  

te p h ro s in . E . P . Clark  (Science, 1931, 7 3 , 17— 
18).— O xidation of deguelic acid w ith  hydrogen p er
oxide yields derric acid. Tephrosin w ith sulphuric and 
acetic acids or w ith  acetic anhydride forms dehydro
deguelin. D erric acid constitu tes one half of the  
molecule of rotenone, deguelin, and  tephrosin.

L. S. T h e o b a l d .
S e n e g in  a n d  i t s  f is s io n  p ro d u c ts .  O. D afert 

and E . K alman '(P h a m . A cta Ile lv ., 1930, 5, 71— 77; 
Chem. Zontr., 1930, ii, 1999).—Senegin, a  saponin 
ex tracted  from  senega roo t by  m eans of alcohol, m. p. 
240°, contains C 52-29, H  7-17%. I t  is hsemolytic a t  a 
dilution of 1 in  6 x l 0 4. T reatm ent w ith sulphuric 
acid affords dextrose 41-09, m ethylpcntose 11-12, and  
arabinose 11-06%, and  W edekind and Kreclce’s com 
pound having m. p. 270° (A., 1924, i, 976).

A. A. E l d r id g e .
A c tio n  of B e c k m a n n 's  m ix tu r e  o n  m o n o c y c lic  

te rp e n e s .  I I .  T e rp in o le n e  a n d  “  o r ig a n e n e .”  
T . A. H enry  and  H . P aget (J.C.S., 1931, 25—32).— 
Terpinolene on oxidation w ith  B eckm ann’s m ixture 
gives, in  addition to  th e  principal p roducts lsevulic 
and  acetic acids, a sm all q u an tity  of an  unsatu ra ted  
keto-lactone (I), to  which th e  constitu tion  of fi-thuja- 
keto-ladone, m. p. 48—50° [semicarbazone, m. p.
222—223° (corr., decomp.)], is given, since on cataly tic 
reduction  i t  yields hom oterpenyl m ethyl ketone. 
W ith  perm anganate I  yields laivulic acid, b u t p ro 
longed trea tm en t w ith  Beckm ann’s m ixture a t  60° 
yields tercbilic acid, cata ly tieally  reduced to  terebic 
acid. H ydrolysis of I  by w arm  alkali gave an  u n 
sa tu ra ted  acid (II), m. p. 130°, considered to  be 
fi-isopropenyl-z-kelo-Aa-heptenoic acid, since on reduc
tion  i t  gives e-keto-p-i’.sopropylheptoic acid. I t  is 
considered th a t  these reactions are best explained by 
the  assum ption th a t  th e  first step  in  the  oxidation is 
th e  form ation of a  te trahydric  alcohol by addition of 
four hydroxyl groups to  the  two double linkings. 
The presence of “ origanene ” in  Cyprus origanum  oil 
is confirmed (cf. Pickles, J.C .S., 1908, 93, 866). 
Crystallographic d a ta  are given for tw o terpinolene 
tetrabrom ides, the  new tetrabroinidc having m. p. 
119°. B o th  yield terpinolene on debrom ination.

J .  D . A. J o h n so n .
N a tu r a l  a n d  s y n th e tic  ru b b e r .  V I. P y ro ly s is  

of n a tu r a l  r u b b e r  in  p re se n c e  of m e ta l l ic  o x id es . 
T. M id g l e y , jun ., and  A. L. H e n n e  (J. Amer. Chem. 
Soc., 1931, 53 , 203—204).— Pyrolysis of pale crepe 
rubber in  presence of magnesium or zinc oxides gives
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the  same products as are obtained in their absence (A., 
1929, 702), b u t in  different proportions. Zinc oxide 
lias approxim ately the  same effect as magnesium 
(loc. cit.). ' H . B urton .

Menthone series. IX. Resolution of di- 
menthol and di-camphor-10-sulphonic acid. J .
R e a d  and  W. J. Grubb  (J.C.S., 1931,188— 195).—dl- 
M enthol m ay be resolved by  fractional crystallisation 
of its  d{or ¿)-camphor-10-sulphonate, obtained by 
the action of (¿(or ¿)-camphor-10-sulphonyl chloride 
in  quinoline. The esters are pure (40%) after four 
crystallisations (twice from  light petroleum  and twice 
from ethyl acetate), b u t hydrolysis, which is best 
carried ou t w ith ho t 50%  aqueous oxalic acid, gives 
only 10%  of pure (¿(or ¿)-menthol together w ith 
d[or /)-camphor-10-sulphonic acid and d(or Z)-A3- 
m enthene. Sim ilarly di-cam phor-10-sulplionic acid 
m ay bo resolved, using d- and ¿-menthols, since 
rf-menthol is thus m ade readily accessible. The 
m enthol esters of cam phor-10-sulphonic acid when 
heated  a t  153° decompose sm oothly in to  the  m enthols 
and  the  A3-menthenes. C n ’stallographic d a ta  are 
given for ¿-menthyl (¿-camphor-10-sulphonate.

J. D . A. J ohnson .
Optically active diazo-compounds. Diazo- 

camphane. U. H eu b au m  and  W . A. N o y e s  (J. 
Amer. Chem. Soc., 1930, 52, 5070—5078).—T rea t
m ent of s-dibornylcarbam ide w ith nitrogen trioxidc in  
e ther a t  —15° gives th e  ?no?ioni'Zroso-derivative, m. p. 
73—75° (decomp.), which decomposes slowly a t  the  
ord inary  tem perature to  th e  original carbam ide. 
N itrosobornylurethane, [a]D + 1 1 °  in ether, and 
nitrosofleobornylurethanc, [a]D —18-5° in ether, 
prepared sim ilarly from the  corresponding urethanes, 
are converted by  2 %  methyl-alcoholic sodium m eth- 
oxide in  e ther a t  —20° in to  diazocam phane and diazo- 
neocamphane, respectively. R o ta to ry  powers for 
ethereal solutions of these are given for various w ave
lengths ; the  dispersion curve for each compound has 
its  m axim um  a t  abou t 5750 A., this anom aly being 
due to  an  absorption band  situa ted  a t  abou t 5650 A. 
The difference in shape of th e  dispersion curves, the 
isolation of a small am ount of ¿-bornyl chloride, [a]D 
-3 3 -2 °  in ether, from the  decomposition products of 
diazocam phane by trea tm en t w ith ethereal hydrogen 
chloride, and the  form ation of (¿-bornyl chloride by 
sim ilar decomposition of diazoneocamphane indicate 
th a t  the diazo-compounds possess different structures. 
The m ain product of decomposition of bo th  diazo- 
compounds is, however, tricyclene, th u s  indicating 
th a t  th ey  possess (in p art) the  same structure . I t  
is suggested th a t  the  diazo-compounds m ay exist as 
equilibrium  m ixtures of much cyclic and little  chain 
forms (cf. Lindem ann, W olter, and  Groger, A., 1930, 
586). H . B u r to n .

Addition of hydrogen to acetylene derivatives. 
XVIII. Synthesis and hydrogenation of di- 
(hydroxybomyl)acetylene. J .  S. S a lk in d  and  
W . O. M o c h n a tsch  (J. Russ. Phys. Chem. Soc., 1930, 
82, 1643— 1647).—s - D i(hydroxybornyl)acetylene,
m . p . 201—202°, which gives an  intense red  coloration 
w ith  sulphuric acid, was obtained by  G rignard’s 
m ethod by  warm ing cam phor w ith th e  magnesium 
derivative of acetylene dibrom ide for 20 hrs. H ydro 

genation in  th e  presence of even considerable quantities 
of colloidal palladium  as ca ta ly st was very  slow, bu t 
w ith  palladium -black s-di(hydroxybornyl)ethylene, m . p.
165— 167°, giving a  yellow coloration w ith sulphuric 
acid, was rapidly  obtained, w hilst com plete reduction 
to  s-di(hydroxybornyl)ethane, m. p. 204°, required 
abou t 51 hrs. M. Z v e g i n t z o v .

Oxidation of 5-hydroxycamphor from cam- 
pherol. Y. A s a h in a  and  M. I s h id a t e  (Ber., 1931, 
64, [B], 188— 192; cf. A., 1928, 526; 1929, 72).— 
R epeated crystallisation of crude cam pherol from  light 
petroleum , hydrolysis of 5-acetoxycam phor, or t r e a t
m ent of crude hydroxycam phor w ith 10%  potassium  
hydroxide followed by crystallisation from  light 
petroleum  gives 5-liydroxycam phor, m. p. 222°, 
[«% +43-8° in  e thy l alcohol. 5-Acetoxy camphor- 
semicarbazone, m . p. 180— 185°, is liydrotysed by 
sodium carbonate to  5 -hydroxycam phorsem icarb- 
azone, m. p . 233°. Cautious oxidation of 5-hydroxy
cam phor affords a  labile 5-ketocamphor, m . p. 195— 
200°, [a]D +70-6° in  alcohol, which decolorises 
perm anganate in  w ater or acetone and brom ine in 
chloroform. R epeated crystallisation from  glacial 
acetic acid converts i t  in to  p-diketocam phane, stable 
tow ards perm anganate. W ith  sem icarbazide i t  gives 
p-diketocam phanedisem icarbazone, m. p. 295°. 
O xidation of labile 5-ketocam phor w ith aqueous 
potassium  perm anganate a t  0° gives stable 5-keto- 
cam phor, m . p. 210°, [aj'g + 103°, and 1 : 5 :  5-tri- 
niethylcyc\opentane-2: d-dione-l-acetic acid, m. p. 
251° (disemicarbazone, m. p. 251°), also form ed by 
au toxidation  of th e  labile com pound, th e  enolic 
con ten t of which increases during preservation.

H . W r e n .
Camphor and terpenes. V. So-called cam

phor cyanohydrins. J .  H o u b e n  and  E . P fa n k u c h  
(Annalen, 1930, 483, 271—304; cf. A., 1927, 364).— 
In  view of th e  suggestions of Lapw orth and others (A., 
1927, 1080) the  na tu re  of the  compounds described by 
Passerini (A., 1925, i, 1290) and by  H ouben and 
Pfankuch (A., 1927, 364) has been investigated. 
Passerini’s compound is identified w ith  camphene-
1-carboxylamide (Houben and WiUfroth, A., 1913, i, 
970,1196). Thus, th e  th ree  forms prepared from  the 
optical varieties of cam phor, viz., a  racemic form, a 
¿-form (sample described of [a]D —47-8°), and a  (¿-form, 
prepared by  the action of potassium  cyanide on per- 
nitrosocam phor from pure (¿-camphor in presence of 
triethylam ine ([a]D +78-5°), all m elt a t  209—-210°, 
no t depressed by  cam phene-l-carboxylam ide prepared 
from  bornyl chloride, for which a value [a]u + 32° 
has been recorded (loc. cit.). The observations of 
Passerini on the  acid hydrolysis of the  compound 
could no t be confirmed, the  action of hydrochloric acid 
leading to  a  chlorocam phanecarboxylam ide. No 
form ation of an  im ino-ether takes place w ith dry 
alcoholic hydrogen chloride; alkaline hydrolysis of 
the  dl-“ cyanohydrin ”  affords (90% yield) dl-cam- 
phene-l-carboxylic acid, m .p . 109— 110°. d-Camphene-

CH2-CH----------- CMe,
1 -carboxylic acid, \ CH., | ( s i m i l a r l y  from

c h ,-c(c'o -n h 2)-c:c h 2
the  d-“ cyanohydrin ” ), m. p. 83—84°, [ajg +95-5°, 
gives w ith ¿-camphene-l-carboxylic acid from  ¿-bornyl
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chloride, the  above racem ate. The acid so obtained 
by hydrolysis is fu rth er characterised by oxidation w ith 
ozone to  caraphenonic acid (new m. p . 134°; oxime, 
m. p. 171— 172°) (d-acid, m. p. 106°, [«]$ + 75°). 
Similar ozonisation of th e  d-“ cyanohydrin ” affords 
d-camphenonamide, m . p. 152— 153°, [a]™ + 55°. 
F u rther, the  acid from the d-cyanohydrin is hydro
genated to  D-l-dihydrocamphene-l-carboxylic acid, 
m. p. 56—57° {amide, th rough the  chloride, m . p. 
174— 175°, [a]]? —16-7°); d irect hydrogenation of the 
d-“ cyanohydrin ” affords the  last-m entioned amide, 
w hilst th e  dZ-compoimd gives quan tita tive ly  the  
dihydroeam phene-l-carboxylam ide, m. p. 189— 190°, 
described by H ouben and W illfroth (loc. cit.). d-Cam- 
pliene-l-carboxylic acid, m. p. 83—84°, is readily con
verted through the  chloride into the  original d-“ cam- 
phorcyanoli3’d rin ,” m. p. 20S—210°, which w ith 
acetic anhydride gives d -camphene-l-nitrile, b. p. 
108— 110°, m. p. 38—40°, [a]g +40-5° (no imino- 
ether form ation w ith alcoholic hydrogen chloride). 
T reatm ent of either active form of the  cyanohydrin 
w ith alcoholic hydrogen chloride causes the  ro tation  
gradually to  approach zero, the  form ation of an  
interm ediate compound, C11H 170N,2HC1, being postu l
ated ; on trea tm en t w ith w ater the  original com pound 
is re-formed, and  inversion of the  ro ta tion  m ay occur.

The m echanism  of the form ation of cam phene-1 - 
carboxylam ide from  pernitrosocam phor is discussed; 
in this connexion the  silver sa lt and methyl ester, m. p. 
102°, of Passerini’s interm ediate com pound are 
described.

To H ouben and P fankuch’s com pound is ascribed 
the constitu tion  I . H ydrolysis of I  cannot be

CH2-CH CMe, CHo'CH— CMe,
<I ) | $ H 2 J I “ p H 0 COMe (II.)

CH2-C(CN)-CMe-OH CHyCI+CN

effected w ithou t o ther a ltera tion  of the  m olecule; the 
action of sodium m ethoxide causes isom erisation 
to 3-(a.a.-dimethylaceto?iyl)cyc\opentamethyle?ie-l-nilrile
(II), b. p. 172— 174°/17 mm., the  corresponding ketonic 
acid (H I), b. p. 186— 188°/10 mm., [a]'u8 - 2 -6 °  (dZ- 
acid also prepared) {scmicarbazone, m. p. 200—202°), 
resulting on hydrolysis w ith  m ethyl-alcoholic po tass
ium hydroxide. dZ-III is broken down to  dZ-camphene- 
camphoric acid, m. p. 134— 135°, by  the  action of 
kypobromite, Z-III sim ilarly giving a m ix ture of active 
and inactive acids from which Z-camphene-camphoric 
acid, m. p. 142— 143°, [a]D —1-0°, is isolated.

it-l-G-Bromocamphana-l-carboxylic acid, m. p. 1 IS— 
120° (eServ.), [a]',? —15-5° (by addition of hydrogen 
bromide to  d-cam phenc-l-carboxylic acid), on tre a t
ment w ith d ilute alkali is converted in to  a  m ix ture of 
the original acid and  H-l-6-hydroxycamphane-1 -carb- 
oxylic acid, m. p. 142— 143°, [a]‘J —17°, which is 
stable to  alkaline hydrolysis, b u t readily passes into 
d-camphene-l-carboxylic acid, m. p . 83°, on trea tm en t 
with dilute ac id s ; the  corresponding methyl ester, 
m. p. 59—60°, [a]1,) —19-5°, is converted by sodium 
methoxide in to  the  methyl ester of I I I ,  b. p . 154—  
155°/17 mm., [a]„ —3° (scmicarbazone, m. p. 86— 
87°), and by  m ethyl-alcoholic alkali in to  I I I ,  [a]D 
—6-6°; like the  free acid, i t  is sensitive to  mineral 
acids, readily yielding m ethyl cam phene-l-carboxylate.

6-Hydroxycamphane-2-carboxylic acid (A., 1926,

1251), m. p. 221°, [a]D +12-2°, and  its methyl ester, 
m. p. 61— 62°, [a]}) +24-5°, are no t converted in to  a 
ketonic acid by'm ethyl-alcoholic a lk a li; th ey  are very 
sensitive to  m ineral acids, yielding cam phene-2 -carb- 
oxylic acid.

I t  has n o t been found possible to  convert d l-bromo- 
campliane-1 -niirile, m. p. 150— 151° (by addition of 
hydrogen bromide to  2-cam phene-l-n itrile ; see above), 
into I.

The oil obtained as the  m ain product in  the  prepar
a tion  of the hydroxynitrile from cam phorim ine is 
shown to  consist largely of d-cam phenenitrile, b. p. 
108— 112°/10 m m ., m. p. 38—39°, together w ith  a 
compound, possibly a  n itronitrile . R . Ch il d .

C a m p h o re in s . I I .  T h e  tw o  p h lo ro g lu c in o l-  
c a m p h o re in s . V. D e u l o f e u  (Anal. Asoc. Quim. 
A rgentina, 1930, 18, 164— 171; of. A., 1930, 783).— 
The isomerism of a-pldoroglucinolcam phorein, m. p. 
above 290° (Sircar and  D u tt, J.C .S., 1922, 121, 1283) 
and  (3-phloroglucinolcamphorein, m. p. 214-—218° 
(Singh, R ai, and  Lai, ibid., 1421), m ay be a ttr ib u ted  to  
condensation w ith different carbonyl groups of 
cam phoric anhydride. N either is convertible into 
the  o ther by  w ay of th e  acyl derivatives. a-Phloro- 
glucinolcam phorein yields deeply-coloured sodium  and 
disodium  salts of quinonoid structu re , and  a colourless 
letra-acetyl derivative, m. p. 136° (decomp.), and  pale 
yellow tetrabenzoyl derivative, m . p. 205° (decomp.), 
of lactone structu re . (3-Phloroglucinolcamphorein 
yields deeply-coloured sodium  and  disodium  salts and 
a  colourless tetra-acetyl derivative, m. p . 152° (decomp.).

R . K . Ca l lo w .
H ig h e r  te rp e n e  c o m p o u n d s . X L III . Bouvd* 

a u l t  r e d u c tio n  of th e  e s te r s  of a g a th ic -  a n d  iso -  
a g a th ic -d ic a rb o x y lic  a c id s . C o n v e rs io n  of th e  
la s t -n a m e d  e s te r  in to  a  n e w  m e th y lp im a n th re n e . 
L. R uzick a  and  J . R . H o sk in g  (Helv. Chim. Acta, 
1931, 14, 203—219).—D im ethyl agathicdicarboxylate 
(one ester group only is hydrolysed by sho rt trea tm en t 
w ith  alcoholic sodium hydroxide) is trea ted  w ith 
sodium and alcohol, the  resu ltan t p roduct hydrolysed 
and  separated  in to  neu tral (30%) and acidic (70%) 
fractions. The neu tral p a r t  consists m ainly of methyl 
hydroxydihydroagathate, C18H 30(CH2-OH)-CO2Me, b. p. 
193— 195°/0-2 mm., d\’’ 1-026, n\, 1-5076, together w ith 
a  small am ount of dihydroxydihydroagathene, 
C rsH ^ C iV O H ),, m. p. 112— 113°, which is reduced 
cataly tically  (Adams) in e thy l acetate  to  dihydroxy- 
tetrahydroagathene, m. p. 107— 108°. D istillation of 
the  acidic fraction in a  high vacuum  causes elim ination 
of carbon dioxide w ith  th e  production of m ethyl 
noragathate, b. p. 146— 148°/0-l m m ., dj1 1-002, »g
1-5082 (cf. A., 1929, 572), which is practically  u n 
affected by trea tm en t w ith sodium and  alcohol; 
methyl hydrogen dihydroagathicdicarboxylate, b. p. 
210—2 12 °/0-l mm., is also isolated from the  distillate. 
R eduction of d im ethyl fsoagathicdicarboxylate (this 
vol., 232) w ith  sodium and alcohol gives a  m ixture of 
methyl hydroxyisoagathate, b. p. 203—205°/0-3 mm., 
m. p. 125— 126°, and  dihydroxyisoagathene, 
C18H 28(CH2-OH)2, m. p. 172— 173°, both  of which are 
unsatu ra ted  (yellow- colorations w ith te tran itro  
m ethane). The form er of these is converted by ho t 
99%  formic acid in to  a  m ixture of (probably) m ethyl 
dehydroisoagathate and fsoagathate, dehydrogenated
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by selenium a t  260— 340° to  a  rncthylpinianthrene, 
m. ¡I. 142— 143° [picrale, m. p. 161— 163°; quinone, 
m. p. 194° (quinoxaline, m. p . 131— 132°, from  
o-phenylenediam ine)]. Crystallographic d a ta  [by 
N a n n ih g a ] are given for tctrahydronoragatb ic acid 
(A., 1929, 572). The various transform ations of 
agathicdicarboxylic acid are readily  explicable when 
the  acid is form ulated as I  (evidenco for th is from

(I .) Y y— c o 2h  
h o 2c  \ / — h o 2c

ozonolysis experim ents to  be published later), iso- 
A gathicdicarboxylic acid is represented as II. The 
building of the  carbon skeleton (I) from four isoprene 
units is discussed. H . B u r t o n .

Higher terpene compounds. XLTV. Consti
tution of pimanthrene. L . R u z ic k a , G. B. R . d e
Gr a a f f , and J . R . H o sk in g  (Helv. Chim. A cta, 1931, 
14,233—239).—Oxidation of retenequinone (1-methyl-
7-i'sopropylphenanthraquinone) w ith potassium  p er
m anganate in  aqueous pyridine (cf. Bucher, A., 1910, 
i, 239) ailords a  m ixture of 4-p-hydroxywopropyldi- 
phenyl-2 : 2 ' : 3 '-tricarboxylic acid, m. p. 188° (cf. 
loc. cit.), and am orphous products, separable owing to  
th e  ready solubility of the  la tte r  in  acetone. Tho tr i 
carboxylic acid is oxidised by  chromic and  acetic acids 
to  diphenyl-2 : 4  : 2 ' : 3 '-tetracarboxylio  acid (methyl 
ester, m. p. 153— 154°), w hilst th e  am orphous products 
are oxidised by nitric  acid (d 1-5) to  hemimellitic and  
trim ellitic acids. O xidation of retene w ith alkaline 
potassium  ferricyanide gives a  m ix ture of the above 
tetracarboxylic acid and  phenanthrene -1 : 7-dicarb- 
oxylic acid (methyl ester, m. p. 151— 152°), separable 
owing to  the ir differing solubilities in  m ethyl alcohol. 
The dicarboxylic acid is also form ed by  sim ilar oxid
ation  of p im anthrene. Pim anthrenequinone is 
oxidised as retenequinone to  the  above te tra c a rb 
oxylic acid and am orphous products (oxidised by 
nitric acid to  hemimellitic acid and  th e  tetracarboxylic 
acid). P im anthrene is 1 : 7-dim ethylphenanthrene.

The form ation of a  dim ethylphenanthrene, m. p. 
45°, from retene by M eyer’s m ethod (Z. angew. Chem., 
1924, 37, 796) could no t be confirmed.

H . B u r t o n .
Fokienol, a  new monocyclic sesquiterpene 

alcohol. L. S. G lichttch  (Compt. rend., 1930 ,191, 
1457— 1460).—Prom  the essential oil, d15 0-909—
0-93S, [a]u +10-75° to  15°, nÿ  1-495— 1-505, obtained 
by  d istillation  of the  stem s of Fokienia Hodginsii, a 
new te rtia ry , monocyclic sesquiterpene alcohol, 
fokienol, C15H 2eO, b. p. 125— 126°/2 m m . (corr.), d'a
0-9236, [a]D +18-6°, «fC5 1-4975, is isolated and  purified 
through its  formate, b. p. 126(?166)— 170°/2 mm. 
(corr.), rf“'s 0-9785, [a]D +16-5°, nf}'5 1-4970, some 
racém isation probably  occurring during isolation. 
The corresponding aceta te  and benzoate decompose on 
distillation even under reduced pressure. Fokienol 
contains two double linkings and is readily dehydrated  
by  the  usual acid reagents to  a dicyclic sesquiterpene 
isofokienene, b. p . 96— 99°/3 m m ., doz 0-9076, [aj-g

+  14-6°, »n 1-5055 (the constan ts varying slightly  w ith 
th e  conditions of dehydration), b u t dehydration  w ith 
m etaphosphoric acid gives th e  monocyclic sesqui
terpene fokienene, b. p. 112— 114°/7 m m ., d 15 0-8802, 
[a]¡5 +16-9°, n'.i 1 -49594, in  15— 20%  yield. All these 
compounds yield cadalene on ca taly tic  dehydrogen
ation  w ith sulphur. J .  W . B a k er ,

Bitter substances from the elecampane root. 
K . F . W. H a n s e n  (Ber., 1931, 64, [A], 67— 71).— 
Technical “ helenin ” is distilled in a high vacuum  and 
th e  solution of the  d istillate  in alcohol is sa tu ra ted  
w ith  am m onia whereby a m ixture of isoalanlolamide, 
in. p. 235—240°, and alantolamide is precip itated , 
■whereas dihydroisoalantolactone, C1SH 220 2, m ; p. 174°. 
rem ains unaffected. W hen heated a t  210° or 240° 
and  then  distilled the  amides lose am m onia and pass 
in to  ¿soalantolactone, m. p. 1 1 2 °, and alantolactone, 
m. p. 76°, respectively. R eduction of fsoalanto- 
lactone with sodium am algam  and  w ater gives d ihydro
isoalantolactone identical w ith the natu ra l product. 
D ehydrogenation of the  three lactones by selenium a t  
260—320° gives l-m ethyl-7-ethylnaphthalcno, id en ti
fied as th e  p icrate, m. p. 10 1°, and  styphnate , m. p. 
126°, and  oxidised by potassium  ferricyanide to  
naphthalene-1 : 7-dicarboxylicacid. Complete hydro
genation of the  lactones in  presenco of glacial acetic 
acid and spongy p latinum  followed by dehydrogen
ation  of th e  product w ith selenium affords 1 -m ethyl -
7-ethylnaphthalene in  considerably b e tte r  yield, so 
th a t  i t  is very im probable th a t  the  second carbon 
atom  rem oved under tho action of selenium is present 
in a  m ethylene group. The lactones belong to  the  
sesquiterpene series and  are of th e  sam e type  as 
eudesmol. H . W r e n .

Velocity measurem ents on the opening of the 
fur an ring in hydroxymethylfurfuraldehyde.
I I .  H . P . T e u n i s s e n .— See th is vol., 316.

y-Nitro-p-furylbutyrophenones. N. L. D r a k e  
and H. W. G il b e r t  (J. Amer. Chem. Soc., 1930, 52, 
4965— 4967).—Furfurylidencacetophenone, b. p. 176°/ 
17 m m ., m. p. 26°, reacts w ith sodionitrom ethane in 
m ethyl alcohol forming y-nitro-$-furylbutyrophcnone, 
m . p. 49-5—50° ; y-nitro-y-phcnyl-fi-furylbulyro- 
phcnone, m . p. 153— 153-5°, is prepared similarly, 
using phenylnitrom ethane. Furfurylidane-p-bromo- 
acetophenone, m. p. 80—81°, gives sim ilarly p-6n?mo- 
y-nitro-^-furyl- and p-bromo-y-nitro-y-phenyl-^-furyl- 
butyroplienones, m . p. 72—73° and  87— 88-5°, respec
tively. H . B u r t o n .

Absorption spectra of y-pyrones and pyroxon- 
ium  salts. R . C. Gi b b s , J .  R . J o h n s o n , and E . C. 
H u g h e s  (J. Amer. Chem. Soc., 1930, 52, 4S95— 
4904).—Tho ultra-vio let absorption spectra of 
y-pyrone, 2 : 6-dim ethyl-y-pyrone, benzo-y-pyrone, 
and xanthone in  alcoholic hydrogen chloride arc 
sim ilar to  the  spectra in alcoholic so lu tio n ; there  is a 
slight sh ift of th e  bands tow ards the  red in the acid 
solutions. The form ation of the  oxonium salts does 
no t appear to  cause any  appreciable change in the 
structu re  of the pyrone ring. The absorption spectrum  
of the  dim ethylpyrone in alcoholic sodium ethoxide is 
the  sam e as in  alcohol (cf. Baly, Collie, and  W atson, 
J.C .S., 1909, 95, 144); th e  pyrone does no t exist in
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benzenoid-quinonoid equilibrium  in solution (cf. 
Heilbron, Barnes, and  M orton, J.C .S., 1923, 123, 
2359). The spectrum  of th e  dim ethylpyrone also 
resembles th a t  of 1 : 2 : G-trimethyl-4-pyridone, b u t 
differs from  th a t  of 4-m ethoxy-2 : 6-dim ethylpyridine. 
The absorption spectrum  of xanthhydro l in  alcoholic 
hydrogen chloride is identical w ith  th a t  of xanthene in  
alcohol (or alcoholic hydrogen chloride), b u t differs 
from th a t  of xan thone; xanthhydro l exhibits a 
different spectrum  in sulphuric acid. The salts of

OTT’OTT ® 'i ® pyrones are best represented as , j  X  ;
such a form ula explains th e  failure of Gibson and 
Simonsen to  resolve pyrone salts (A., 1928, 1254). 
The coloured com pounds obtained from dim ethy l
pyrone and organic acids by  K endall (A., 1914, i, 858) 
cannot be prepared w ith  the  pure pyrone.

H . B u r t o n .
B ra z il in  a n d  h æ m a to x y lin . X I. H y d ro x y -  

b e n z y lc h ro m a n o n e s . P . P f e if f e r , E . B r e it h , and
H . H o y e r  (J. pr. Chem., 1931, [ii], 129, 31— 54; cf. 
A., 1930, 1041).— By in teraction  of appropriate  deriv
atives of benzaldehyde w ith  chrom anone and  7- 
m ethoxy-, 7-hydroxy-, and 7 : 8-dihydroxy-chrom - 
anones in absolute alcohol under th e  influence of 
hydrogen chloride, th e  following are prepared : 4'- 
methoxy-, m . p. 134°; 3 ':  4 'dimethoxy-, m. p. 117°; 
3' : 4'-methylemedioxy-, m . p . 134-5— 137° ; 4'-hydrcxy- 
Z’-methoxy-, m. p. 126— 129° (acetyl derivative, m. p. 
160°) ; 3 ' : 4 '-dihydroxy-, m . p . 224— 225° (sinters 
205°) (diacetyl derivative, m . p. 166°) ; 3 '-hydroxy- 
7 : 4'-dimethoxy-, m . p . 153— 154° (acetyl derivative, 
m. p . 139— 140°); 7-hydroxy-4'-m ethoxy- (cf. A., 
1925, i, 1303); 7 -hydroxy-Z' : 4 '-dimethoxy-, m . p. 
245—249° (acetyl derivative, m. p. 151— 152°) ; 7- 
hydroxy-3 ' : 4'-melhylcnedioxy-, m . p . 234—236° 
(acetyl derivative, m. p. 132-5— 134°); 7 : 4 '-dihydroxy- 
Z'-methoxy-, m. p. 230—231-5° (sinters a t  215°) 
(purified through the diacetyl derivative, m. p. 151— 
152-5°) ; 7 : 3 ' : 4 '-trihydroxy-, m. p . 250—253° (sin
ters 215—217°) (purified through triacetyl derivative, 
m. p. 132— 134°) ; 7 : 8,-dihydroxy-4'-methoxy-, m. p. 
192° (diacetyl derivative, m. p . 140°) ; 7 : S-dihydroxy- 
3' : 4 '-dimethoxy-, m. p. 174—175° (+ 1 H 20 ), m. p. 
123—126° (diacetyl derivative, m . p . 183°) ; 7 : 8 : 4 ' -  
trihydroxy-Z'-methoxy- (-)-lH 20 ), m . p. 206—207° 
(iriacetyl derivative, m. p. 180— 181°), and 7 :8  :3 ' : 4 '- 
tetrahydroxy-benzylidenechromanone, deoomp. 220— 
265° (tetra-acetyl derivative, m. p. 166— 167°). 7 : 8- 
Dihydroxychromanone, m. p. 188— 1S8-50 (+ 1 H 20 , 
lost at 110— 120°) fdiacetyl derivative, m. p. l l ï ° ;  
semicarbazone, m . p. 224—225° (decomp.)], is ob
tained by  dém éthylation of 7 : 8-dim ethoxychrom - 
anone. (loc. cit.) by alum inium  bromide in  boiling 
benzene or, better, by boiling, concentrated, aqueous 
hydrobromic acid. 7-H ydroxÿchrom anone (loc. cit.) 
is also obtained by dém éthylation of th e  m ethoxy- 
compound by the  first m ethod. By hydrogenation 
in presence of p latinum  of acctoxy-derivatives of the 
corresponding benzylidencchromanones 3 '-hydroxy- 
7 : 4’-dimethoxy-, m. p. 123— 124° [acetyl derivative, 
in. p. 90— 91° (oxime, m . p. 160— 161°)], 7 : 3 ':  4 '- 
trihydroxy-, m. p. 201— 202° (triacetyl derivative, 
in-^p. 117°), 7 : 8-dihydroxy-Z' : 4'-dimethoxy-, m. p. 
177° (dibenzoyl derivative, m. p. 177-5— 178°), and

7 : 8 : 3 ' :  4'-telrahydroxy-benzylchromanone, decomp, 
above 200° (tetra-acetyl derivative, m .p . 107— 108°), are 
obtained. The colours of th e  solutions of these sub
stances in  concentrated  sulphuric acid are described.

H . A. P igg o tt .
C o n d e n sa tio n  of b e n z ilic  a n d  a n is i l ic  a c id s  a n d  

x a n th b y d ro l  w ith  th io p b e n  a n d  th io n a p h th e n . 
J .  ANcfzAR-SoRDO and A. B ist r z y c k i (Helv. Chim. 
A cta, 1931,14,141— 153).—Benzilic acid and  thioplien 
condense in  presence of acetic and  sulphuric acids 
a t  th e  ordinary tem pera tu re  giving diphenylthienyl- 
acetic acid, m. p . 217— 218° (silver s a lt ;  methyl ester, 
m. p. 149— 150°), brom inated in  acetic acid to  a 
diphenyldibromolhienylacetic acid, m. p . 213—214° 
(decomp.). T reatm ent of th e  acid w ith  sulphuric 
acid containing a  little  acetic acid below 35° affords 
diphenylthienylcarbinol, m . p . 129— 130° (lib. 125— 
131°), w hilst potassium  hydroxide solution a t  180° 
converts it  in to  diphenylthienylm ethane, m . p. 63— 
64°. Pure products could no t be obtained from  
anisilic acid and  thiophen. X an thhydro l and thio- 
phen  react in  presence of phosphoric oxide and ether 
forming 3-thianylxanthen, m. p. 150— 151°. Benzilic 
acid and  th ionaphthen  afford diphenylthionaphthenyl- 
acetic acid, m . p. 244— 245° (dccomp.) (sodium sa lt; 
methyl ester, m . p. 151— 152°), convertible as above 
in to  diphenylbromothionaphthenylacetic acid, m. p.
223—224° (slight decomp.) (also converted in to  
diphenylbromolhionaphthenylcarbinol, m . p. 166— 167°), 
diphenylthionaphthenylcarbinol, m . p. 125— 126°, and  
diphenylthionaphthenylmethane, m. p . 104— 105°.
Anisilic acid and tluonaph then  give dianisyllhionaph- 
thenylacetic acid, m. p . 245—246° (decomp.) (barium 
sa lt;  methyl ester, m. p . 166— 167°). 9-Thionaph- 
thenylxanthen, m. p. 172— 173°, is prepared sim ilarly 
to  th e  th ieny l analogue. H . B u r t o n .

B e h a v io u r  of p y r ro l id in e  d u r in g  c a ta ly tic  
d e h y d ro g e n a tio n . N. D. Z e l in s k i  and  J .  K . 
J u r j e v  (Ber., 1931, 64, [£ ] , 101— 103; cf. A., 1929, 
1461).—Pyrrole is hydrogenated in  presence of 
palladised asbestos a t  160° or, preferably, of rhodium  
on asbestos a t  100° to  pyrrolidine, also obtained from  
pyrrolino in  presence of palladised asbestos a t  135°. 
The constants, b. p . 85-5— S6-5°/741 m m ., d f 3
0-8533, riff-1 1-4423, are recorded. A t 300°, pyrro l
idine is readily  dehydrogenated to  pyrrole in  presence 
of palladised asbestos. H . W r e n .

S y n th e s is  of c o m p o u n d s  in  th e  p y r ro le  a n d  
p y r ro l id in e  s e r ie s . L. C. Cra ig  [w ith E . M. 
H ex o n] (J. Amer. Chem. Soc., 1931, 53 , 187— 190).— 
1 -w-Butylpyrrole, obtained together w ith  1 -n-butyl- 
pyrrole-2 -carboxy-n-butylam ide, m. p. 5 7° [free 
acid, an  oil (amide, m. p. 108°)], when mucic acid is 
trea ted  w ith w-butylamine (cf. Eeichstein , A., 1927,
573), is reduced sm oothly to  1-w-butylpyrrolidine 
(chloroaurale, m . p. 78°) by hydrogen in  presence of 
p la tinum  oxide and  an equivalent am ount of alcoholic 
hydrochloric acid. 1-M ethylpyrrolidine is prepared 
by  sim ilar reduction of 1-methylpyrrole. Tetra- 
m ethylene chloride and  p-toluidino reac t a t  100°, 
form ing 1 -p-tolylpyrrolidine, b. p. 120°/8 mm., m. p.
42-5° (chloroplatinale, decomp. 175°). H . B u r t o n .

P r e p a r a t io n  of h y d ro x y p ro lin e . H . K .
K l a b u n d e  (J. Biol. Chem., 1931, 90, 293— 295).— In



362 B R IT ISH  CHEMICAL ABSTRACTS.— A.

the  isolation of proline from the  hydrolysis products 
of gelatin  by fractionation  of th e ir  copper salts (cf. 
Town, A., 192S, 1148), Z-hydroxyproline is found 
in  th e  fraction  containing proline, and  m ay be separ
a ted  by ex traction  w ith  absolute alcohol, in which 
it  is insoluble, and  purified by  means of its p icrate 
(cf. Cox and  K ing, A., 1930, 73). H . A. P igg o tt .

Pyrrole-2-aldehyde. B. E m m ert and K . D ie h l  
(Ber., 1931, 64, [£], 130— 132).—The hypothesis 
th a t  pyrrole-2-aldehyde is in  equilibrium  dependent 
on th e  solvent, w ith a m ore complex form  (cf. A., 
1929, 1083) is supported  by  the  observation th a t  it  
is transform ed by benzoyl chloride and  powdered 
potassium  hydroxide in  light petroleum  in to  a m ix
tu re  of l-benzoylpyrrole-2-aldehyde, m. p. 90° (also 
derived from the  sodium derivative' of pyrroÍe-2- 
aldehyde and  benzoyl ch loride; phenylhydrazone, 
m. p. 154°), and  the  dim eric benzoyl derivative, 
r i r  .c h : (> c h (O B z ) -n -c h .  r H  n 17So ,
L] 1<C H -N -C H (O B z)-C :C H >CH’ m * p ‘ l l h  ’ 
p-Toluoylpyrrole-2-aldehyde, m. p. 79—80° (phenyl- 
hydrazone, m. p. 146°), and  the  dimeric product, 
C2BH 2A N 2, m. p . 107— 168°, are analogously p re
pared. H . W r e n .

Stereochemistry of .V-phenylpyrroles. Pre
paration and resolution of .V-o-carboxyphenyl- 
2 : 5-dimethylpyrrole-3-carboxylic acid. XIII.
L. H . B ock and  11. A da m s  (J. Amer. Chem. Soc., 
1931, 53, 374—376).—E th y l acetonylacetoacetate 
and  anthranilic  acid in alcohol give, a fte r alkaline 
hydrolysis, IX-o-carboxyphenyl-2 : 5-dimethylpyrrole-Z- 
carboxylic acid, m. p . 224-5— 225-5°, resolved by 
brucino in to  the  d-, [a];,1 + 2 7 °  in  alcohol [brucine 
sa lt, m. p. 175— 180° (decomp.), [a}f{ -f-13-5° in 
chloroform], and  \-isomerides, [a]?,1 —27-2° in  alcohol 
[brucine sa lt, m . p. 231—232° (decomp.), [ajg —44-9° 
in chloroform]. The active acids racemise when 
boiled w ith 0-lxV-sodium hydroxide for 24 hrs.

H . B u r t o n .
Resolution of l-a-piperidinobenzyl-[3-naph- 

thol. W . It . B r o d e  and  J .  B . L it t m a n  (J. Amer. 
Chem. Soc., 1930, 52, 5056— 5058).—rfZ-l-a-Piperidino- 
benzyl-P-naphthol (A., 1930, 775) is resolved by 
d-campiiorsulphonic acid in to  the d-, m. p. 199—200°, 
[a]fj + 189° in  benzene, and forme, m. p. 201— 202°, 
[ajj] —2 1 1 ° in  benzene [d-caniphorsulphonate, m. p.
184-—185° (decomp.), [a]g + 4-7° in chloroform]. 
All m. p. are corr. H . B u r t o n .

Hydrogenation of pyridine with hydrogen 
under pressure by the Bergius process. H.
T iiate (Rec. trav . ohim., 1931, 5 0 , 77—90).—The 
products obtained by hydrogenation of pyridino a t  
500°/50— 100 atm . have been investigated q u a lita t
ively and  quan tita tively . In  the  absence of a cata lyst 
absorption of hydrogen begins a t  450°. Analysis 
of the  gaseous products after rem oval of am m onia 
shows th e  presence of hydrogen (67-9%), carbon 
monoxide (1-2%), nitrogen (1-2%), m ethane (13-8%), 
ethane (7-4%), propano (4-7%), bu tane (2-0%), 
b u tan o + p cn tan o  (1-0%), e thyleno+propyleno (0-5%), 
and  propylene-)-butylene (0-4%), th e  hydro
carbons being formed by cracking of the  pontano 
originally formed, Steam -distillation from an  acid 
solution of the  liquid products (1-2 %) affords pentano,

valeronitrile, an  unsatu ra ted  hydrocarbon C10H j, 
(formed only when 1 %  of alum inium  or ferric chloride 
is added as catalyst), and  nit riles, b. p. 220—260°. 
Steam -distillation from an alkaline medium affords 
p rim ary  amines (containing ?t-nmylnmine), unchanged 
pyridine. 3- and  3 : 5-alkylatcd piperidines, 2 : 2'- 
dipyridyl, and, probably, 2 : 4-dipyridyl. The solid 
product consists of carbon and  am m onium  cyanide. 
The relative proportions of (1) hydrocarbons, (2) 
nitriles, and  (3) secondary and te rtia ry  amines formed 
varies w ith  th e  conditions of hydrogenation. Thus 
a t  500°/50 atm . for 1 and 4 hrs., proportions are, 
respectively, (1) 16, (2) +  (3), 2-5% ; and  (I) 29,
(2) +  (3), 2-5%, w hilst a t  500°/100 atm . for 1 hr. 
th ey  are (1) 25% , (2) 4-6%, and  (3) traces only. 
Since sim ilar products are obtained by hydrogenation 
of piperidine, th e  mechanism of the  hydrogenation 
of pyridine is considered to  bo prim arily  reduction 
to  piperidine which subsequently  breaks down to 
th e  products enum erated above, and  a  schomo of 
th e  form ation of these is given. A sum m ary of in
vestigations on the hydrogenation of both arom atic 
and  aliphatic com pounds is given. J .  W. B a k e r .

2 : 4-Substituted derivatives of pyridine. R.
Gr a f  [w ith E . L e d e r e r -P o n zer  and L . F r e ib e r g ] 
(Ber., 1931, 64, [J3], 21—26).— Pyridine-2-carboxylic 
acid is converted by pro tracted  trea tm en t w ith 
boiling th ionyl chloride in to  4-chloropyridino-2- 
carboxyl chloride hydrochloride, transform ed by 
w ater in to  4-chloropyridine-2-carboxylic acid, m. p. 
180— 181°, in  50—55%  yield. W hen trea ted  with 
hydrazine hydra te  in  benzene i t  affords di-i-chloro- 
pyridine-2-carboxyhydrazide, C12H SN BC12, m. p. 269— 
271° (decomp.). 4 - Chloropyridinc - 2 - carboxyl 
chloride is converted in to  th e  m ethyl ester hydro
chloride, which is trea ted  successively w ith sodium 
m ethoxide and  hydrazine hydrate, thereby  giving
4-chloropyridine-2-carboxyhydrazide, m . p. 167— 168° 
(ibenzylidene derivative, m. p. 178°). T reatm ent of 
the  hydrazide in  AT-hydrochloric acid w ith potassium  
n itrite  affords th e  azide, m . p. 92°, converted by 
warm , d ilute acetic acid in to  nitrogen, carbon dioxide, 
and  ±-chloro-2-aminopyridine, m. p. 130— 131° (picrate, 
m. p. 243—244°). 4,-Chloro-2-carbethoxyaminopyr- 
idine, m. p . 161°, from  th e  azide and  boiling ethyl 
alcohol, is transform ed by boiling hydriodic acid 
in to  i-chloro-2-aminopyridine hydriodide, m. p. 206— 
207° (decomp.). T reatm ent of the am ine w ith  an 
excess of benzoyl chloride and  potassium  hydroxide 
yields 4:-chloro-2-dibenzoylaminopyridine, m. p. 165— 
166°, converted by boiling ethy l alcohol in to  ethyl 
benzoate and  ‘i-chloro-2-benzamidopyridine, m. p. 
120— 121°. i-CMoro-2-acetamidopyridine, m. p. 115— 
116°, is described. 4 - Chloro - 2 - hydroxy pyridine 
has in. p . 184°. 2 : 4 -Dichloropyridine, b. p. 184°, 
m. p. 0° (additive compound w ith  m ercuric chloride), 
is prepared in the  usual m anner. 4-Iodopyridine-2- 
earboxylic acid, m. p. 169° (decomp.), prepared from 
the  chloro-acid, hydriodic acid (d 1-7), and red  phos
phorus, is converted by m ethyl alcohol and  sulphuric 
acid (1 : 1 ) in to  the  m ethyl ester, from  which the 
corresponding amide, m . p. 158°, and  hydrazide, 
m . p . 160— 161° (benzylidene derivative, m . p. 207— 
208°), are obtained. The hydrazide is converted
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successively in to  tho azide, m. p. 89° (decomp.), and
4-iodo-2-aminopyridine, m. p. 163— 164° (picrate, 
m. p. 253—254°). 4-Iodo-2-carbethoxiyaminopyridine, 
m. p. 167°, very  slowly hydrolysed by boiling hydr- 
iodic acid, 4-iodo-2-dibenzoylaminopyridinc, m. p.
176— 177°, 4-iodo-2-bcnzamidopyridinc, m. p. 167— 
168°, 4-iodo-2-acetamidopyridine, m. p. 150°, and
4-iodo-2-hydroxypyridinc, m. p. 195°, are described.

H . W r e n .
Condensation of pyridine- and quinoline- 

carboxylic acids with amino-acids. H . M e y e r  
and R. G r a f  (Biochem. Z., 1930, 229 , 154— 163).— 
Molecular proportions of tho chlorides (or, less sa tis
factorily, of tho anhydrides) of tho pyridinemono- 
carboxylic acids as well as of those of quinaldinic and 
cinchonic acids and  of th a t  of 2-phenylquinolinc-4- 
carboxylic acid react in chloroform solution w ith ali
phatic and  arom atic amino-acids to  give esters of N- 
substituted amino-acids. The free acids, obtained from 
the esters by  alkaline hydrolysis, arc sparingly soluble 
in w ater bu t readily  soluble in  dilute acids and  alkalis. 
The following substances were prepared : picolinuric 
acid, m. p. 184— 185° (cf. Cohn, A., 1893, ii, 544); 
nicotinuric acid, m. p. 237—238° (cf. A ckerm ann, 
A., 1912, ii, 967) (methyl ester, m. p. 67— 68°; amide, 
m. p. 193— 195°); iso nicotinuric acid, m. p. 221— 
222° (ethyl ester, m . p. 89—90° ; amide, m. p. 227— 
228°); quinaldinic acid, m. p. 183— 184° (methyl ester, 
m. p. 100°; amide, m. p. 231—232°); cinchonuric 
acid, m. p. 244—246° (ethyl ester, in. p. about 120° ; 
amide, m. p. 226—227°) ; N-2-phenyl-4-quinolylglycine, 
m. p. 216° (ethyl ester, m. p. 140— 141°; amide, m. p. 
213°) ; ~N-nicotinylglycylglycine, m. p. 232° (ethyl 
ester, m. p. 144— 145°) ; N-nicotinylantliranilic acid, 
m. p. 258—259° (methyl ester, m. p. Î270) ; N-picolinyl- 
anthranilic acid, m. p . 171— 172° (methyl ester, 
m. p. 84— 85°); N-nicotinylanthranilanthranilic acid 
(cf. Meyer, A., 1907, i, 317), m. p . 222° (methyl ester, 
m. p .  181°). W . M cC artn ey .

A n h y d rid e s  of p y r id in e -  a n d  q u in o lin e -m o n o - 
carb o x y lic  ac id s . R . Graf (Biochem. Z., 1930, 
229, 164— 168; cf. A., 1928, 1379).—The anhydrides 
can be prepared by th e  action of a  benzene solution 
of the acid chloride on th e  sodium salt. The m ethod 
cannot be used, however, for the  preparation  of the
2-carboxylic acids. The anhydrides behave liko 
those of the  arom atic acids. They are stable tow ards 
moisture, have m. p. lower th an  those of the  corre
sponding acids, and do not sublime. Their b. p . arc 
higher th an  those of the  corresponding acids. Sub
stances previously described (A., 1925, i, 836) con
tained only traces of the  anhydrides. Nicotinic 
anhydride, m . p. 122— 124°, b. p. 200°/l mm., iso- 
nicotinic anhydride, m. p. 103— 104°, and  cinchonic 
anhydride, m . p. 215°, b. p. 240—250°/l mm. (corre
sponding amide, m. p. 178— 179°), were prepared.

W . McCa r t n e y .
Preparation of isatin from oximinoacet- 

anilide by Sandmeyer’s method. J. P. W ib a u t  
and M. C. G e e r lin g  (Rec. trav . cliim., 1931, 50, 
41—43).— Oximinoacetanilide is hydrolysed a t  the  
ordinary tem perature by  d ilu te sulphuric acid to 
aniline, formaldehyde, and  hydroxylam ine : 
N H Ph-C 0-C H :X -0H + H 20 — >N H a-O H +

NHPh-CO-CHO — > N H 2Ph +  C 0 2 +  CH20 . Such 
hydrolysis explains the  observed separation of isatin- 
monoxime from the  acidic m other-liquor in the 
preparation  of isa tin  by Sandm eyer’s m ethod (A., 
1919, i, 318), the  hydroxylam ine formed from the  
unchanged anilide reacting w ith the  isatin  rem aining 
in solution. J .  W. B ak er .

Synthesis of indolylbutyric acid and its deriv
atives. R . W. J a c k s o n  and R . II . M a n sk e  (J. 
Amor. Chcra. Soc. 1930, 52, 5029—5035).—Ethyl 
cyc/ohexanonc-2-carboxylate and benzenediazonium 
chloride react in  presence of ice and  alkali hydroxide, 
form ing the  phenylhydrazone, m. p. 142— 143° (all 
m. p. are corr.), of ethyl hydrogen a-ketopim elatc. 
T reatm en t of th is w ith alcoholic sulphuric acid gives 
ethyl y-2-carbcthoxy-3-indolylbutyrate, b. p. 235°/7 mm., 
m. p. 76° (corresponding dimethyl ester, m. p. 64°); a 
small am ount of s-diphenylcarbam ide is isolated 
during the  d istillation of these esters. The corre
sponding dicarboxylic acid, m . p. 193— 194° (decomp.), 
is decomposed by hea t to  a  m ixture of 1 -keto- 
1 : 2 : 3 : 4-tetrahydrocarbazole (small am ount) and 
y  - 3 -indolylbutyric acid, m. p. 124°, when purified 
through its methyl ester, m. p. 73—74°. y-3-Indolyl- 
butyrhydrazide, m. p. 112 °, is converted by  the  usual 
m ethod in to  the azide and thence, by trea tm en t w ith 
w ater or m ethyl alcohol, in to  s-di-(y-3-indolylpropyl)- 
carbamide, m. p. 124°, or methyl y-3-indolylpropylcarb- 
amate, respectively. B oth these com pounds react 
w ith  phthalic  anhydride a t  230°, forming y-3-indolyl- 
propylphlhalimidc, m. p. 132°, hydrolysed by aqueous- 
alcoholic hydrazine to  y-3-indolylpropylamine.

R eduction of m ethyl (3-3-indoIylpropionate w ith 
sodium and  alcohol gives y-3-indolylpropyl alcohol, 
solidifies a t  0° (picrate, m. p. 10 1°; phenylcarbimide 
derivative, m. p. 94°). 8-3-Indolylbutyl alcohol, m. p. 
32—33° (picrate, m. p. 192°; phenylcarbimide deriv
ative, m. p. 88°), is prepared sim ilarly from  m ethyl 
y-3-indolylbutyrate. W hen y-3-indolylbutyrazide is 
first decomposed in  warm  benzene and the  resu ltan t 
product trea ted  w ith hydrogen chloride, abou t 5%  
of 2-keto-2 : 3 : 4 : 5-tetrahydrohomo-3-carboline, m. p. 
220°, is produced (cf. A., 1927, 256). 8-3-Indolyl- 
butylmalonic acid, m . p. 177°, is produced together 
w ith m uch tetrahydrocarbazole from ethy l sodio- 
m alonate and  8-3-iudolylbutyl p-toluenesulphonate 
(cf. Peacock and  Tha, A., 1928, 1115).

The form ation of the  above carbazole derivatives 
emphasises the reac tiv ity  of th e  2-hydrogen atom  in 
indole. H . B urton .

Synthesis of hydroxy-AT-methylnaphthindole- 
quinone and W-methylnaphthisatinquinone. Z.
K it a s a t o  and  C. S o n e  (Bull. Chem. Soc. Jap an , 1930, 
5, 348—354).— E th y l 3-brom o-l : 4-naphthaquinonyl-
3-m alonate (Lieberm ann, A., 1899, i, 373, 522) and 
alcoholic m ethylam ine give a  m ix ture of 3-bromo- 
1 : 4-naphlhaquinonyl-2-acetmcthylamide, m. p. 165°, 
and ethyl 2-keto-\-methyl-2 : 3-dihydronaphthindole- 
4 : 9-quinone-3-carboxylate (I), yellow, decomp, about 
220° a fte r tu rn ing  bluish-violet a t  190°. W hen I  is 
boiled w ith  alkali in air, 2-hydroxy-1-methylnaphth- 
indole-4 : 9-quinone, deep blue, no t m elted a t  300°, is 
produced. This is oxidised by nitric and  sulphuric 
acids to  l-methylnaphthisatin-4 : 9-quinone, m. p. 268°.
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Various reactions of indigotin, nandazurin  (cf. A .( 
1927, 1094), an d  th e  above hydroxyindole are 
compared.

^H-CChEt

NMe ( I .)

Ethyl G-bromo-3 : 4-dimethoxycinnamate, m. p . 114— 
115° (the frco acid, m. p . 244°, is prepared by  the  
usual m ethod from 6-brom overatraldehyde), and 
ethyl 3-bromo-l : 4-naphtliaquinone-2-carboxylate, m. p. 
119°, prepared from 2 : 3-dibrom o-l : 4-naphtha- 
quinone and ethyl form ate in  presence of alcoholic 
sodium ethoxide, are converted by  alcoholic m ethyl- 
amine in to  G-bromo-3 : i-divielhoxycinnam-mcthyl- 
amide, m. p. 1S3°, and 3-bromo-l : 4-naphtha quinone-
2 -carboxylamide, m. p. 164— 165°, respectively.

H . B u r t o n .
Organo-alkali compounds. VIII. Reactions 

between lithium  alkyls, pyridine, and condensed 
pyridine system s. K . Zie g l e r  and  II . Ze is e r  
(Annalen, 1930. 485, 174— 192).—The p reparation  of 
pyridine derivatives by  th e  prim ary  addition  of 
lithium  alkyls and aryls (A., 1930, 1191) has been 
extended to  various substitu ted  pyridines and con
densed pyridine system s such as quinoline, iso- 
quinoline, and acridine. Decom position of the  
additive product of quinoline and  lithium  b u ty l (in 
benzene solution) w ith w ater affords a 90%  yield of
2-butyl-l : 2-dihydroquinoline, b. p. 160— 162°/14m m ., 
128°/0-06 m m ., iff® 0-9961, 71“ '* 1-56959, converted by 
heating  in  nitrobenzene into 2-butylquinoline, b. p . 
153°/14 m m ., <?fl* 1-0018, ri-™ 1-56932 (picrate, m . p. 
162— 163°). The la tte r is also obtained (50—60%  
yield) by therm al decomposition of the  A -lithium  2 - 
butyldihydroquinoline in an  atm osphere of nitrogen, 
and  in  th is case fractional crystallisation of the  
p icrate  affords a  small q u an tity  of an  isomeric picrate, 
m . p. 145°, indicating th a t  a  small am ount of 1 :  4- 
addition of the  lithium  bu ty l occurs. Therm al 
decomposition of th e  crystalline additive com pound of 
lith ium  phenyl and quinoline causes decom position of 
the  expected product, b u t decomposition w ith  w ater 
affords a  m ixture of 2-phenylquinoline and  its  1 : 2-di- 
hydro-derivative, converted com pletely in to  the  
form er by heating in nitrobenzene. The lithium  
derivatives obtained w ith tsoquinoline are more stable 
to  h e a t ; th a t  from lithium  bu ty l is decomposed by 
w ater in  an  atm osphere of nitrogen to  1-butyldihydro- 
isoquinoline, b. p. abou t 135°/0-4 m m ., which is au t- 
oxidisable and  is converted directly  by  heating in  
nitrobenzene in to  l-butyUsoqmnoline, b. p. 154— 
157°/14 mm. (picrate, m. p. 185-5°). Decom position 
of the  product obtained from laoquinoline and  lithium  
phenyl with w ater causes a large am ount of dehydro
genation of the  dihydro-com pound, and  heating w ith 
nitrobenzene gives 1-phenylisoquinoline, m. p. 97° 
(lit. m. p. 87— 88°: the  specimen, m. p. 80°, obtained 
by  Borgm ann and others, A., 1930, 1596, is impure).
9-Butyl-9 : 10-dihydroacridine, obtained sim ilarly, has 
m . p. 105° (lit. m. p. 98— 100?). D ehydrogenation of 
alkyldihydroacridines to  the  acridine derivative 
occurs sm oothly when th ey  are heated  w ith  a slight

excess of m ercuric oxide in  boiling alcohol. Therm al 
decomposition, in a  sealed tube a t  100°, of the 
p roduct obtained by  the  action of lith ium  bu ty l in 
benzene on 2-butylpyridine affords, m ainly, 2 : 5(?)- 
dibulylpyridine, b. p. 243—244° [chloroplatinate, m . p. 
192-5— 193° (decomp.)]. The reaction between 
lith ium  alkyls and  2 -substitu ted  pyridine or quinoline 
derivatives yields lithium  derivatives of these sub
stances, the  s truc tu re  of which m ay be either ty p e  I 
or I I .  W ith  alkyl halides th ey  behave as if they

(I-)
A

!H2Li I  J:CH2 (II.)

K Li
possessed s tructu re  I . Thus the  lith ium  compound 
obtained from  lith ium  phenyl and quinaldine reacts 
w ith  propyl bromide, benzyl chloride, and allyl 
chloride to  give, respectively, 2-butylquinoline, 2-(l- 
phenylethylquinoline, m. p . 28° (lit. m. p . abou t 30°), 
and  2-Av-butenylquinoline, b. p. 152-5— 154°/14 mm., 
d]7 J 1-0255, n'J4 1-58647 (picrate, m . p. 143°), w hilst w ith 
benzophenone is obtained aa-diphcnyl-$-(2-quinolyl)- 
ethyl alcohol, C9H 6N-CH2-CPh2-OH, m. p . 165°, 
dehydrated  by  concentrated  sulphuric and  acetic 
acids to  2-(Pj-phenylslyryl)quinoline, m. p. 103— 103-5°. 
Similarly, lithium  m ethyl converts a-picolinc, w ith 
evolution of m ethane, in to  its  lithium  derivative, 
which reacts w ith benzyl chloride to  give 2-(p-phenyl- 
ethyl)quinoline (picrate, m. p. 127°). On the  o ther 
hand, w ith  carbon dioxide these lith ium  derivatives 
react according to  th e  s truc tu re  I I ,  th e  products 
being the p a ren t bases, presum ably derived from  an 
interm ediate A-carboxylic acid. Decom position of 
the  reaction product of 9-m ethylacridine and  lithium  
phenyl w ith w ater affords only th e  original base.

J .  W . B a k e r .
Synthesis of quinoline compounds. VI. Pre

paration of acylamido-derivatives of 8-hydroxy- 
quinoline. K . M atsU m u ra  and C. S o n e  (J. Amer. 
Chern. Soc., 1931, 53, 177— 179).—The following 
acetam idohydroxyquinolines are obtained when the  
appropriate am inohydroxyquinolines (1 mol.) are 
trea ted  w ith  acetic anhydride (1-1 mols.) in presence 
of e ther and  sodium acetate  a t  the  ordinary  tem per
a tu re  for 3 days : 7 - iodo-5-a cetamido - 3-hydroxy-, m. p. 
212° [hydrochloride, m. p . 196° (decom p.)]; 5-acet- 
amido-S-hydroxy-, m. p. 218—219° [hydrogen sulphate, 
m. p . 263° (decom p.)]; 5-acetamido-G-hydroxy-, m . p. 
278° (decomp.) (hydrogen sulphate); 7-acetamido-S- 
hydroxy-5-tnethyl-, m . p. 203—204° (sulphate, m . p. 
1S0°). l-Amino-S-hydroxy-S-methylquinoline, m . p. 
141— 142° [picrate, decomp. 215—220°; ON-dt- 
acetyl derivative, m. p. 222° (hydrogen sulpluite, m . p. 
183°); ON-dibenzoyl derivative, m. p . 181°, prepared 
by  a m ethod sim ilar to  the  above using benzoyl 
chloride in  place of acetic anhydride], is obtained when
7-nitroso-8-hydroxy-5-m ethylquinoline is reduced 
w ith stannous chloride and hydrochloric and  acetic 
acids. 5-Benzamido-S-hydroxyquinoline, m. p . 237— 
23S° [hydrogen sulphate, m. p. 225— 227° (decomp.)], is 
p repared by  the  pyridine m ethod in th e  cold. Methyl- 
a tion  of 8-hydroxy-5-m ethylquinoline w ith  m ethyl 
iodide and  m ethyl-alcoholic potassium  hydroxide 
gives S-methoxy-5-methylquinoline, b. p. 298—302°/773
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nun. [-picrate, in. p. 180—181°; cJdoroplatinatc, m. p. 
224° (decomp.)]. H . B u r t o n .

1 -u -H a lo g en o a lk y ltso c fu in o lin es  a n d  th e i r  
d e riv a tiv e s . R . C iitld  and  F . L. P y m an  (J.C.S., 
1931, 36—49).—8-Chloroualero-$-veralrylelhylamide,
in. p. 60—62° (corr.), was converted by phosphorus 
oxychloride in to  6 : 7-dimethoxy-l-S-chlorobutyl-3 : 4- 
dihydroisoquinolinc (I) [hydrochloride, m. p. 172— 173° 
(corr.)], isolated as its  picrate, m. p. 156— 157° (corr.). 
The same substance was'also obtained together w ith a 
little of the p icrate  of I I  from S-bromovalero-fi-veratryl- 
ethylamide, m. p. 70—72° (corr.). Cyclisation of I  to  
5 : bi-dehydro-10 : ll-dimethoxy-1  : 2 : 3 : 4 : 6 : 7-liexa- 
hydrobenzpyridocolinium chloride,

(M et J ' --vl (H), m. p . 197— 198° (corr.) 
U;Ue\ / x[CH2]2-N Cl
(air-dried salt, -|-HC1,2H20 , effervesces a t  103° after 
softening a t  90°), isolated as th e  picrate, m. p. 185— 
186° (corr.), was effected by  warm ing. The iodide has 
m. p. 210—212°. R eduction of I I  gave 10 : 11-di- 
methoxy - 1 : 2 : 3  14 : 6 : 7  - hcxahydrobenzpyridocoline, 
m. p. 54°, b. p. 225°/15 m m . [hydrochloride, m. p. 
235—237° (corr., decom p.); picrate, m. p. 172— 174° 
(corr.); a -metliiodide, m. p. 228° (co rr.); ^-metliiodide, 
m. p. 244— 245° (corr.). P artia l conversion a—  
at 250°]. y-Bromobulyro-fi-veratrylethylamidc, m. p. 
05° (corr.), which readily  decomposes in to  butyro- 
lactone and [i-varatrylethylamine hydrobromide, m. p. 
179—180° (corr.), w ith phosphorus oxychloride gave, 
after trea tm en t of the  product w ith picric acid, a 
mixture of 6 : 7-dim ethoxy-l-y-chloropropyl-3 : 4-di- 
hydroisoquinoline p icrate  (crude), m. p. 163— 164°, 
and 4 : 13-dihydro-Q : 10-dimethoxy-I : 2 : 3 : 5 : 6 : 13- 
hexahydrobenzpyrrocolinium picrate, m. p. 201— 202° 
(corr.). The corresponding chloride (III), m . p . 120— 
122° (corr.) (+ 2 H 20 ), m. p. of anhydrous m aterial 
204—205°, on ^eduction w ith tin  and  hydrochloric acid 
in alcohol gave 9 : 10-dimethoxy-l : 2 : 3 : 5 : 6 : 13- 
hexahydrobenzpyrrocoline, in. p. 88—89° (corr.) [hydro
bromide, m. p. 186° (co rr.); picrate, m. p. 187° (corr., 
decomp.)]. The relatively g reater tendency to  form  
the five-mcmbered ring in I I I  th a n  th e  six-membered 
ring in I I  is emphasised. B y sim ilar reactions, chloro- 
aceto-$-veratrylethylamide, m. p. 96° (corr.), and bromo- 
a<xto-$-veralrylelhylamide, m . p. 115° (corr.), w ith  
phosphorus oxychloride gave 6 : 7-dimethoxy-1-chlor o- 
methyl-3 : ‘i-diliydroisoquinoline hydrochloride, darkens 
at 210°, effervesces a t  217° [picrate, m. p. 196° (corr., 
decomp.)], which w ith aqueous potassium  cyanide 
yielded \-cyano-G : 7-dimethoxy-l-chloromethyllelra- 
hydroisoquinoline, softens a t  122°, m. p. 125° (corr., 
decomp.). W ith  aqueous-alcoholic potassium  cyanide 
the la tte r yielded 6 : 7-dimethoxy-l-cyanomethyl-3 : 4- 
dihydroisoquinoline (IV), m. p. 173° (corr.) [hydro
chloride, m. p. 205—206° (corr.); picrate, m . p . 225° 
(decomp.)], also obtained from  cyanoaccto-$-veratryl- 
clhylamide, m. p. 115° (corr.), 127— 128° a fte r resolidi
fication, and phosphorus oxy-chloride. R eduction of 
IV with sodium and  alcohoi gave, a fte r trea tm en t of 
the crude base w ith picric acid, 6 : 7-dimethoxy-\-$- 
aminoctkyltetrahydroisoquinoline dipicrate (40% yield), 
m. p. 205° (corr.); i t  crystallises from  alcohol w ith 
LtOH [dihydrochloride + H 20 , m. p . 276—277° w ith

effervescence (corr.)]. Bromoaeeto-(3-veratrylethyl- 
am ide w ith phosphorus pentoxide in  xylene led to  
6 : 7-dimethoxy-l-bromomethyl-3 : ^-dihydroisoquinoline 
picrate, m . p . 190— 191° (decomp., corr.), chloroaceto- 
p-m-melhoxyplienylethylamide, m. p. 56—57° (corr.), 
w ith  phosphorus oxychloride gave 6-methoxy-l-chloro- 
methyl-3 : ‘i-dihydrolsoquinoline picrate, m. p. 169— 
170° (uncorr.), and  chloroaceto-$-piperonylethylamide, 
m. p. 72° (corr.), w ith th e  same reagent gave 6 :7 - 
methylenedioxy-1 -chloromethyl-3 : 4t-dihydroisoquinoline 
picrate, m. p. 179—180° (corr., dccomp.), b u t w ith  
fi-chloropropiono-fi-veratrylethylamidc, m. p. 102— 
103° (corr.), i t  gave no isolablo product.

An a tte m p t to  prepare 6 : 7-dim ethoxy-l-am ino- 
m ethyl-3 : 4-dihydrofsoquinoline from hippuro-$- 
veratrylethylaviide ( - fH 20 ), m. p . 85—95°, by  d e 
hydration  w ith  phosphorus oxychloride followed by 
hydrolysis, led unexpectedly to  w hat is considered 
to  be 9 : \0-dimethoxy-3-plienyl-o : Q-dihydrobenzgly- 

oxalocoline (V), m. p . 1870 
(corr.) [hydrochloride, m. p. 
286—287° (corr., decom p.); 
hydrobromide, m. p. 293° 
(co rr.); metliiodide, m . p. 255° 
(co rr.); picrate, m . p. 226— 

227° (co rr.); monomtro-derivative, m. p. 202° (corr.)]. 
D em ethylation of V yielded 9 : 10 - dihydroxy-3 -phenyl- 
5 : G-dihydrobenzylgoxalocoline hydrochloride (-J-3H20 ), 
m. p. 293° (corr.). Hippuro-$-phenylethylamide has 
m. p . 161° (corr.).

R one of a  num ber of these substances possessed 
m arked amcebicidal, antim alarial, or trypanocidal 
activ ity . J .  D. A. J o h n so n .

Preparation of brom inated cinchophens [2- 
phenylcinchoninic acids]. H . G. L i n d w a l l ,  J . 
B a n d e s ,  and  I. W e in b e r g  (J. Amer. Chem. Soc., 
1931, 53, 317— 319).—Isa tin  reacts w ith  p-m ethoxy- 
and  p-brom o-aeetophenones in  aqueous-alcoholic 
potassium  hydroxide forming 2-anisyl-, m. p. 216°, and
2-p-bromophcnyl-cinclioninic acids, m. p. 293°, respec
tively. Similarly, 5 : 7-dibrom oisatin (conveniently 
prepared b y  brom inating isatin  in  95%  alcohol) 
reacts w ith acetophenone and  p-m ethoxyaceto- 
phenone to  give 6 : S-dibromo-2-phenyl-, m. p . 270— 
271°, and 6 : 8-dibromo-2-anisyl-cinchoninic acids, 
m. p. 263—264°, respectively. H . B u r t o n .

Derivatives of pyrrole. I. Synthesis of 3- 
keto-4 : 5-dihydrodi-(l : 2)-pyrrole and 8-keto- 
5 : 6 : 7 :  8-tetrahydropyrrocoline. G. R . Clem o  
and  G. R . R am age  (J.C.S., 1931,49— 55).—Potassium  
pyrrole and  ethy l chloroacetate in  benzene gave ethyl
l-pyrrylacetate, b. p . 112°/20 m m ., hydrolysed to  
1 -pyrrylacetic acid, m. p. 91° (amide, m. p . 169°). 
Ethyl (3-1 -pyrryVpropionate, b. p . 122°¡23 m m ., and 
¡3-1 -pyrrylpropionic acid, m. p. 62° (amide, m. p. 81°), 
were prepared sim ilarly. Cyclisation of succino-n- 
butylimidc, b. p. 140°/17 mm. (from potassium  
succinimide and  w-butyl brom ide; 80%  yield), to  a 
derivative of 5 : 6 : 7 :  8-tetrahydropyrrocoline could 
no t be effected. Potassium  pyrrole with (3-chloroethyl, 
¡3-cyanoethyl, and y-chloropropyl toluene-p-sulphon- 
ates yielded 1 -$-chloroethylpyrrole, b. p. 84°/20 mm., 
1 -p-cyanoethylpyrrole, b. p. 140°/20 mm., and 
1 -y-chloropropylpyrrole, b. p. S7°/15 m m ., respectively.

OM(
OMe1

c :c h -

N -C Ph
[CEL,],

(V.)
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Cyclisation of l-fJ-cyanoethylpyrrole to  3-£eto-4 : 5-di- 
hydrodi-(l : 2)-pyrrole, m. p. 54° (piperonylidene deriv
ative, m . p. 194°), was effected by trea tm en t w ith 
hydrogen chloride in  d ry  e ther in  presence of zinc 
chloride, th e  product being isolated as its  semi
carbazone, m. p. 211°. y-B rom obutyronitrile and 
potassium  pyrrole gave y-l-pyrrylbulyronitrile, b. p. 
152°/23 mm., cyclised to  8-keto-o : 6 : 7 : 8-tetrahydro- 
pyrrocoline, m. p. 34° (semicarbazone, m. p. 193°; 
piperonylidene derivative, m. p. 136°). Ethyl (3-1- 
pyrroylpropionate, m. p . 50°, b. p . 162°/22 m m ., and 
(3-1-pyrroylethyl methyl ketone, b. p . 14S°/16 mm. 
{phenylhydrazone, m. p. 131°; semicarbazone, m. p. 
190°), are also described. J . D. A J o h n so n .

Action of nitric acid on polycyclic indole 
derivatives. IX. S. A. B r y a n t  and S. G. P . 
P la n t  (J.C.S., 1931, 93— 105).--7 : 8-D ihydro-^- 
naphtha pent indole (I), m. p. 167° [picrate, m. p. 
167° (decomp.)], prepared from cyc\opentanone-a- 
naphthylhydrazone, m. p. 95°, on trea tm en t w ith 
acetic anhydride containing sulphuric acid gave two 
isomeric acetyl derivatives; one, th e  10-acetyl com 
pound, m. p. 157°, reverted to  th e  base on hydrolysis, 
the  o ther (m. p. 215°) is presum ed to  be 1 (l)-acetyl- 
7 : S-dihydro-*$-7iaphthapenlindole, since i t  cannot 
be hydrolysed, and  i t  forms an oxime, m. p. 236° 
(decomp.). cycloPentanone- (3 - naphtliylhydrazone,
m. p. 77°, sim ilarly gave 9 : iQ-dihydro-a.' -naphtha- 
pentindole ( I I ) ,  m .p . 103° [picrate, m .p . 189° (decomp.); 
benzoyl derivative, m. p . 196°; carbethoxy-dcvivativc, 
m. p. 160°]. This product could also be an  isomeric 
substance th e  form ation of which would involve 
fusion of th e  indole and naphthalene nuclei through 
the (3(3'-positions of the  la tte r. This constitu tion  is 
considered im probable, since th e  analogous cyclisation 
of ci/cZohexanone-p-naphthylhydrazone lias been shown 
to  lead to  the  cc[3-derivative (O akeshott and P lan t, 
A., 1928, 1023). A cetylation of I I  w ith  acetyl 
chloride in acetone in presence of alkali gave 7-acetyl
's) : Id-dihydro-’x'-naphthapentindole, m. p .  170° 
(readily hydrolysed to  th e  base), which w ith acetic 
anhydride in  presence of concentrated sulphuric acid 
gave 5( 1): 7-diacctyl-G : \0 -d ih ydro-a .'-naphthapenlin- 
dole (T IT ), m. p. 234°. H ydrolysis of th e  la tte r  gave 
5( l)-acetyl-9 : 10-dihydro-a'fi'-naphthapentindole, m. p. 
239°, which could be reacetylated  to  I I I  and  gave a 
benzoyl derivative, m . p . 163°. N itra tion  of the
1-acetyl, 1-benzoyl, and  1 -carbethoxy-derivatives of 
I I  gave 5(l)-nitro-7-acetyl-, m . p. 247°, 5-( l)-nitro-7 - 
benzoyl-, in. p. 259°, and  5( t)-nitro-l-carbelhoxy- 
m .p . 202°, -9 : lO-dihydro-tx.'p '-naphthapentindoles, each 
of which on hydrolysis yielded 5( l)-nitro-9 : 10- 
dihydro-a.'-naphthapentindole, m. p. 228°. From  
the  carbethoxy-derivative a  dinilro-compound, m. p. 
220° (decomp.), was also obtained.

Cyclisation of 2-metliylcyriohexanone-(3-naph- 
t h y l l y d r a z o n e  gave tw o products, I V ,  m. p . 
115° [picrate, m. p. 201° (decomp.)], an d  V, m. p. 
92° (picrate, m . p. 166°), th e  form er of which wras 
shown to  be S-methyl-S : 9 : 10 : ll-tctrahydro-a'fi'- 
naphthacarbazole, since dehydrogenation led to
8-melhyl-a.'$'-naphthacarbazole, m. p. 144°, rationally  
synthesised from 2-hydroxy-3-naphthoic acid and
o-tolylhydrazine through 8-m ethyl-a'|3 '-naphthacarb-

azole-6-carboxylic acid, m . p. 320°, by decarboxyl
ation  of the la tte r. By analogy, to  product V the 
constitu tion of \2-methyl-8 : 9 : 10 : 11 -tetrahydro- 
a'fi'-naphthacarbazolenine is assigned. The con
stitu tions given to  IV  and  V by Cecchetti and  Ghigi 
(A., 1930, 787) are therefore incorrect.

T reatm ent of 5 : 6-dihydro-aj3-naphthacarbazole 
w ith acetic anhydride containing a  little  sulphuric 
acid gave the  1( 1)-dcelyl derivative, m. p. 253°, b. p. 
about 370°/40 m m ., no t hydrolysed by alcoholic 
potassium  hydroxide, and  forming an oxime, m. p. 292° 
(dccomp.).

Benzoylation of benzopentindole gave the
7-benzoyl derivative, m. p. 1S7°, which, trea ted  in 
acetic acid w ith nitric  acid, gave ld-nitro-d-hydroxy-7- 
benzoyl-6 :  Id-dihydrobenzopcntindolc, m. p. 169° 
(decomp.), hydrolysed by aqueous potassium  
hydroxide to  14-nitro-G-hydroxy-G : 14-dihydrobenzo- 
pentindole [not pure, m. p . 200° (decomp.)].

J .  D. A. J o h n so n .
Condensation of hydantoin with o-nitrohenz- 

aldehyde. J . Iv o z a k  and  L . M usi A t (Bull. Acad. 
Polonaise, 1930, A, 432—438).—H ydanto in  and
o-nitrobenzaldehyde condense in  presence of zinc 
chloride a t  100— 110°, forming 5-o-nitrobenzylidene- 
hydantoin, 111. p. 27S—280° (decomp.), reduced by red 
phosphorus and  hydriodic acid to  the  quinoline 

derivative (I), m. p. 348—349°. 
N itra tion  of 5-o-nitrobenzylidene- 
hydanto in  affords th e  1 -nitro- 
derivative, m. p. 224— 226° (de
comp.), w hilst brom ination and 
chlorination in  acetic acid gives the 

\-bromo-, m. p. 247—24S°, and  the  1 : 3-dichloro- 
derivatives, m. p. ISO— 182° (decomp.), respectively. 
O xidation of the  nitrobenzylidenehydantoin with 
ozone in  acetic acid affords o-nitrobenzaldehyde and 
parabanic acid, w hilst oxidation of its  1-nitro- and 
halogeno-derivatives w ith  alkaline potassium  per
m anganate gives o-nitrobenzoic acid. H . B u r t o n .

New product derived from pyramidone. R.
Ch a r o n n a t  and  R. D e l a b y  (Bull. Sci. pharmacol., 
1930, 37, 7—27, 75— 89; Chem. Zentr., 1930, ii, 
1988— 19S9; cf. A., 1930, 223, 329, 351).—The 
preparation  of dioxypyram idone, and its  solubility 
relationships w ith pyram idone and  antipyrine, are 
described. Colour reactions for distinguishing the 
substances arc described. D ioxypyram idone is stable 
tow ards oxidising agents, halogens, acid dyes, tannin, 
m ercury and silver compounds, alkaloidal salts, and 
phenols. P a rtia l hydrolysis affords a-acetyl-(3-plienyl- 
a-m ethylhydrazine and  (with barium  hydroxide) 
barium  dim ethyloxam ate. A. A. E l d r id g e .

Relation of quinoxaline to the a m m o n ia  
system . F . W . B ergstro m  and R . A. Ogg , jun., 
(J. Amer. Chem. Soc., 1931, 53, 245—251).— Quinoxal
ine [additive compound ( 1 :2 )  w ith sodium hydrogen 
sulphite] reacts w ith ethereal magnesium phenyl 
bromide in nitrogen forming dl-2 : 3 -d ip h en y l-l: 2 :3:4- 
tetrahydroquinoxaline (the corresponding 2 : 3-di
m ethyl derivative is prepared similarly, using magnes
ium  m ethyl iodide), and  w ith  alcoholic hydrogen 
cyanide a t  100° giving abou t 30%  of 2 : 3-dicyano- 
1 : 2 : 3 :  4-tetrahydroquinoxaline, m. p . 168-5° (corr.)
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[diacetyl derivative, m. p. 93-5° (corr.)]. Oxidation of 
quinoxaline w ith  aqueous am m onium  persulphate 
affords 2 : 3-dihydroxyquinoxaline, w hilst trea tm en t 
with tw o equivalents of potassam ide in hquid am m onia 
gives the  dipotassium  salt of fluorubin (Hinsberg 
and Schwantes, A., 1904, i, 198) and tar. The above 
reactions are in accordance w ith the  behaviour of 
quinoxaline as an  ammonoglyoxal. Pyrazine does 
not undergo any of the above reactions.

H . B u r t o n .
¡¿-Bases. I. A’-Methylpyrazinium salts and 

their corresponding bases. J . G. A st o n  (J. 
Amer. Chem. Soc., 1930, 52, 5254— 5262).—Mainly 
a more detailed account of work previously reviewed 
(A., 1930, 1597). The following is new. 6 -Hydroxy- 
1 : 2 : 2 : 5 : o-pentamethyl(etrahydropyrazine chloro- 
platinate has m. p. 282° (decomp.). The same chloro- 
platinate, m. p. abou t 285° (decomp.), is obtained from 
1: 2 : 2 : 3 : 5 : 5 - hexam ethyl-6 - m ethylenetetra- 
hydropyrazine and 1 : 2 : 2 : 3 : 5 : 5 :  6-heptam ethyl- 
dihydropyrazinium  iodide (after trea tm en t w ith silver 
chloride). H . B u r t o n .

Spectrochemical study of amino-acid an
hydrides. IV. Light absorption of azlactones, 
diketopiperazines, hydantoins, and thiohydan- 
toins. T. A sa jiin a  (Bull. Chem. Soc. Jap an , 1930, 
5, 354—365).— In  continuance of previous work (A., 
1926, 659; 1928, 218; 1929,1362), solutions (usually 
alcoholic) of th e  following substances were examined 
spectroscopically : th e  azlactones of o-, m. p. 158-6° 
(lit. 137— 138°), m-, and  p-acetoxy-, m. p. 177-5° 
(lit. 172— 173°), and o-, m. p. 161°, m-, and p-m ethoxy- 
benzylidenehippuric ac id s ; a-benzamidocinnamic 
acid; a-benzamido-o-, m. p. 199-5° (decom p.; lit. 
185-5°), and  -p-hydroxycinnam ic acids; a-
benzamido-o-, m. p. 208°, -m-, and  -p-methoxy- 
cmnamic ac id s ; 3 : 6-dibenzylidene- and  3 : 6-di-
fui-furylidene-2 : 5-diketopiperazines; 5-benzylidene- 
and 5-furfurylidene-hydantoins; 2-th iohydantoin  [1- 
acetyl, 1-benzoyl, 5-benzylidene, and 5-furfurylidene, 
m. p. 255° (decomp.), derivatives]; 2-thio-5-benzyl- 
hydantoin (1-acetyl derivative), and  2-thio-5-p- 
bydroxybenzylhydantoin. The a-benzamido-acids 
are less bathochrom ic th a n  the  corresponding azlact
ones, w hilst the  thiohydantoins are more bath o 
chromic th an  th e  corresponding hydantoins.

H . B u r t o n .
Pyrimidines. CXIX. Determination of con

stitution of alkylation products of phenyluracil 
and phenylhydrouracil. J .  E v a n s  and  T . B. 
Johnson (J. Amer. Chem. Soc., 1930, 52, 4993— 
5005).—T reatm ent of 6-phenyluracil w ith m ethyl 
iodide in methyl-alcoholic sodium m ethoxide gives 
a mixture of 6-phenyl-3-methyl-, m. p. 228—230°, 
aud -phenyl-1 : Z-dimethyl-uracil, m . p. 122— 122-5°; 
the former of these is also obtained when its  5 : 6-di- 
hydro-derivative is heated  w ith bromine in  acetic acid. 
E thyl chloroacetate and 6-phenyluracil (potassium  salt, 
not melted a t  300°) in  alcoholic sodium etlioxide affords 
ethyl G-phenyluracil-3-acetate, m. p. 205—206° [freeacid, 
m. p. 304—305°, converted by  m ethyl su lphate in to  6- 
phenyl-l-methyluracil-3-acctic acid, m. p. 261—263° 
(methyl ester, m. p. 157— 157-5°; ethyl ester, m . p. 
109—110°), which could no t be reduced]. Benzalde-

hyde, malonic acid, and am m onium  acetate  react in 
boiling alcohol to  give cinnam ic and  p-amino-p- 
phenylpropionic acids, m. p. 215—216° (lit. 228— 
231°). The amino-acid and potassium  cyanate afford 
the  corresponding carbam ide, which when heated 
w ith 10% hydrochloric acid, passes into 6-phenyl-5 : 6- 
dihydrouracil. T reatm ent of the sodium derivative 
of th is w ith m ethyl iodide in alcohol gives G-phenyl-3- 
methyl-5 : G-dihydrouracil, m. p. 149—150-5°, hydrolys
ed by barium  hydroxide and  aqueous m ethyl alcohol 
to  fi-(y'-methylcarbamido)-p-phenylpropionic acid, m. p. 
178° (decomp.). The sodium  salt of th e  phenyldi- 
hydrouracil and ethy l chloroacetate afford m ainly 
ethyl Gplicnyl-G : G-dihydrouracil-3-acetate, m. p. 154-5— 
156° [5-5ro?wo-derivative, m. p. 259—261° (decomp.)], 
hydrolysed to  a  m ixture of the  corresponding acid, 
m. p. 228—231°, and  an  acid, m . p. 170— 180° (ethyl 
ester, m. p. 132— 135°).

Benzylidencm ethylam ine reacts w ith malonic acid 
in  alcohol, forming, by w ay of a-methylaminobenzyl- 
malonic acid, decomp. 147°, a  m ixture of cinnamic and 
$-methylamino-$-phenylpropionic acids, m. p. 168-5— 
169°. The amino-acid and  potassium  cyanate give 
$-(a-melhylcarbamido)-fi-phenylpropionic acid, m. p. 
165— 167°, converted by ho t 10% hydrochloric acid 
in to  G-phenyl-l-methyl-5 : G-dihydrouracil, m. p. 158— 
159-5° [5-6romo-derivative, m . p. 214— 215° (decomp.), 
which when heated passes in to  6-phenyl-l-m ethyl- 
uracil]. T reatm ent of th e  sodium derivatives of
6-phenyl-1-m ethyluracil and its  5 : 6-dihydro-deriv
ative w ith  ethyl chloroacetate gives e thy l 6-phenyl-
1-m ethyluracil-3-acetate and  its  5 : G-dihydro-dcnv- 
a tive, m . p. 70—71°, respectively. H . B u r t o n .

Azo-conrpoundsfromketotrimethylmethylene- 
pyrazine. VII. E . P r in c iv a l l e  (G azzetta, 1930, 
60, 963—966; cf. A., 1928, 1027; 1929, 190, 197; 
1930, 223, 929).— 6-K eto-l : 2 : 4-trim ethyl-5-m ethyl- 
ene-1 : 4 : 5 : 6-tetrahydropyrazine (1 mol.) reacts 
w ith (1) phenylhydrazine (1 mol.) or benzenediazonium 
chloride, giving 6-keto-l : 2 : •i-trimethyl-o-benzene- 
azomelhylenc-1 : 4 : 5 : G-fetrahydropyrazine,
N P h i N - C H ^ ^ ' ^ ^ C a i e ,  m. p . 201° (decomp.),
which form s a  hydriodide, m . p. 228° (decomp.), and  
(2) p-toluencdiazonium  chloride, giving G-keto-1 : 2 : 4- 
trimethyl - 5 - p  - tolueneazomethylene - 1 : 4 : 5 : 6 - tetra- 
hydropyrazine, m. p . 214° (decomp.), which forms a 
hydrochloride, m. p. 205° (decomp.), and a  hydriodide, 
m. p. 226° (decomp.). T. H . P o p e .

neoNicotine and isom eric pyridylpiperidines.
C. R . S m ith  (J. Amer. Chem. Soc., 1931, 53, 277— 
283).—neoNicotine [2-(3'-pyridyl)piperidine\, b. p. 
280—281°/775 m m . [picrate, m. p. 213° (corr.)], is 
also form ed when pyridine is trea ted  w ith sodium 
under th e  conditions previously described (A., 1924, 
i, 558); it  is reduced cataly tically  (Adams) to  2 : 3'- 
dipiperidyl. R eduction of 2 : 3 '-dipyridyl w ith tin  
and hydrochloric acid gives isoneonicotine [3-(2'- 
pyridyl)piperidine\, b. p . 282° (slight decomp.)/760 
m m . [picrate, m. p . 217—21S° (corr.)]. Similar 
reduction of 2 :2 '- ,  4 :4 '- ,  3 :3 '- ,  and 3 : 4 '-dipyr- 
idyls affords varying am ounts of 2-(2'-pyridyl)- 
piperidine, b. p. 265—266°/756 mm. (picrate, m. p. 
187°), 4-(4'-pyridyl)piperidine [isonicotine], 3-(3'-
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pyridyl)piperidine [nicotidine], «and 4-(3'-pyridyl)- 
piperidine [picrate, m. p. 240° w ith slight darkening). 
N icotim ine (P ictet and  Rotscliy, A., 1901, i, 339) is 
probably no t 2-(3'-pyridyl)piperidine.

H . B u r t o n .
y-T riazines: synthesis of thiolamino-ethyl- and 

-propyl-triazines and new data on thiolimino- 
methyltriazine. A. Ostro g o vich  and  V. Ga l e a  
(A tti R . Accad. Lincei, 1930, [vi], 11, 1012— 1019; 
cf. A., 1912, i, 320).—2-Amino-5-thiol-4-ethyl-\ : 3 :5 - 
triazinc, m. p . 257—258° (decomp.), forms a picrate, 
m. p. 188— 189° (decomp.), and  a silver salt. 2 -Amino- 
Q-thiol-4-prop>yl-1 : 2 : 3-Iriazine, m . p. 262—263° 
(decomp.), form s a picrate, m. p. 153° (decomp.), and 
a  silver sa lt. 2-Amino-6-thiol-4-methyl-l : 2 : 3- 
triazine (foe. cit.) forms anhydrous crystals from  ho t 
solutions and  hydra ted  (1H20 ) from cold solutions, 
and  gives a picrate, m . p. 196— 197° (decomp.), and 
a  silver sa lt. T . H . P o p e .

y-Triazines : synthesis of two aralkylamino- 
thioltriazines. A. O stro go vich  a n d  V. G a l e a  
(A tti R . Accad. Lincei, 1931, [vi], 12, 162— 165; 
cf. A , 1930,1449; th is vol., 239).—2-Ami?io-4-thiol-6- 
benzyl-l : 3 : 5-triazine, m . p. 270—271° (decomp.), 
prepared under the  conditions em ployed for obtaining 
the  corresponding alkyl derivatives, forms silver and 
copper (d-O-OILjO) salts and  a picrate, m . p . 1S7— 188° 
(decomp.). 2-Amin6-4-thiol-5-styryl-\ : 3 : 5-iriazine, 
m . p . 284— 285° (decomp.), prepared in  th e  cold, 
forms a copper sa lt and a  picrate, m . p . 221—222° 
(decomp.). T. H . P o p e .

Pyrrole compounds with amino-groups and 
unsaturated side-chains. H . F is c h e r  and K . 
Ze il e  (Aimalen, 1930, 483, 251—271; cf. A., 1930, 
1298).—E th y l 3-amino-2 : 4-dim ethylpyrrole-5-carb- 
oxylate (I) [acetyl compound, m. p. 201°) is b e tte r  
prepared by nitrosation of ethyl 2 : 4-dim ethylpyrrole- 
5-carboxylate, followed by reduction, th a n  by re 
duction of th e  nitropyrrolo (cf. F ischer and Stern, A., 
1926, 303); th e  diazonium chloride (from I  and tsoamyl 
n itrite), decomp. 175°, is no t convertible in  th e  usual 
w ay in to  a  hydroxy-com pound, nitrogen being 
elim inated w ith form ation of e thy l 2 : 4-dim ethyl- 
pyrrole-5-carboxylate, m . p. 125°. 3-A m in o-2 :4 - 
dimethylpyrrole-5-carboxylic acid (by hydrolysis of I) 
[acetyl derivative, m . p . 203°) is converted a t  75°, 
w ith  loss of carbon dioxide, in to  3-amino-2 : 4 -di- 
methylpyrrole, m. p. 127° [acetyl derivative, m. p. 
205°); the last-nam ed is unstable, readily  losing 
am m onia, and cannot be diazotised. A ttem pts to  
ob ta in  a  pyrrole substitu ted  by an  NH-CHyCChH 
grouping by  in teraction  of I  and chloroacetic acid 
were unsuccessful.

The action  of hydrobrom ic and  formic acids on I  
(the corresponding acid or its  acetyl compound) 
affords [3-amino-2 : 4-dimethylpyrryl)-[3'-amino-
2 ':  4'-dimethylpyrrolenyl)methene hydrobromide (II), 
decomp, above 2S0°; sodium acetate  causes elim in
ation  of 2 mols. of hydrogen bromide from  I I ,  yielding 
the  monohydrobromide, m . p. 234°; th e  free mctheno 
could no t be crystallised. A ttem pts to  synthesise 
porphyrins from  I I  by the  succinic acid fusion m ethod 
(cf. A., 1928, 13S4) were successful.

B rom ination of the  acetyl derivative of I  gives an

unstable bromo-compound, converted by boiling w ater 
in to  ethyl di [3-acetamido-4-methyl-2-pyrryl)metha7ie- 
5 : 5 '-dicarboxylate, m. p. 251° (after sintering) (corre
sponding 5 : 5 '-dicarboxylic acid, m. p. 214°). The 
la tte r, when boiled w ith  formic acid in  the  presence 
of iron powder, affords traces of im pure 1 : 4 : 5 : S- 
tetramethyl-2 : 3 : 6 : 7 -tctra-acetylaminoporphin, which 
shows absorption bands a t  59S-9, 57S-4, and  552-S pp.

B rom ination of e thy l 2 : 4-dimethyl-3-( ¡3-dioyano- 
vinyl)pyrrole-5-carboxylate (III) (A., 1924, i, 543) 
affords a  perbrom ide, converted by  hydrogen sulphites 
in to  a m onobrom o-derivative, probably  ethyl 2- 
bromometliyl-4-methyl-3-[$-dicyanovinyl)pyrrole-5-carb- 
oxylate, m. p. 258°, which, like the  brom o-derivative 
of ethyl 3-chloroacetyl-2 : 4-dimethylpyrrolc-5-carb- 
oxylate (A., 19.30, 1298), is unreactive. Bromin
ation  of the  same com pound in  m ethyl alcohol yields 
ethyl 2 - carbomethoxy - 4 - methyl - 3 - ((3 - dicyan ovinyl) - 
pyrrole-5-carboxylate, m. p. 187°, hydrolysed to  4- 
methylpyrrole-3-aldehyde-2 : 5-dicarboxylic acid, m . p. 
above 360°; the  methyl ester of th e  la tte r  has m. p. 
180° [oxime, m . p. 221°; semicarbazone, m . p . 247°). 
5 - Carbethoxy - 4 - methyl - 3 - ((3 - dicyanovinyl)pyrrole - 2 - 
carboxylic acid, m . p. above 360°, results from  the 
action of sulphuryl chloride on I I I .

H ydrolysis of I I I  affords ethyl 2 : 4-dimethyl-‘i- 
[fi-carboxyvinyl)pyrrole-5-carboxylate [methyl ester, 
m . p. 150°); carbon dioxide could no t be eliminated 
from  th is com pound w ithout loss of the  vinyl and 
carbethoxyl side-chains, th e  products obtained by 
vacuum  distillation being 2 : 4-dim ethylpyrrole and 
the  corresponding metliene (hydrobrom ide; picrate, 
m . p . 215°). The action of sulphuryl chloride on 
th e  acrylic acid above yields 5-carbethoxy-4-methyl- 
3-cklorovinylpyrrole-2-carboxylic acid, m . p . 241° (cor
responding 2 : 5-dicarboxylic acid, does n o t m elt); 
the  same re«agent converts e thy l 2 : 4-dimethylpyrrole-
3-aldehyde-5-carboxylate in to  3-chloro-5-carbethoxy-
4-methylpyrrole-2-carboxylic acid, m . p . 260°.

Condensation of 2 : 4-dim etliylpyrrole-3 : 5-di
aldehyde w ith cryptopyrrole and  2 : 4-dimethyl-3- 
pyrryl m ethyl ketone, respectively, in  presence of 
hydrobrom ic acid affords 4'-aldehydo-3 : 3 ':  5 : 5 '-tetra- 
methyl-4-cthylpyrromethene hydrobromide and  (3-aide- 
hydo - 2 :4 -  dimethylpyrryl) - (3' - acetyl - 2 ':  4 '-dimethyl- 
pyrrolenyl)methene hydrobromide, m. p . 210°.

A m olecular compound of e thy l 2 : 4-dimethyl-3-9- 
nitrovinylpyrrole-5-carboxylate (A., 1924, i, 543) 
w ith  nitrom ethane is described.

[W ith G . L e c h n e r .] The action of sulphuryl 
chloride on ethyl 2 : 4-dimethylpyrrole-3-thioaldehyde-
5-carboxylate (A., 1926, 303), an  im proved prepar
ation of which is described, leads to  5-carbethoxy-
4-methylpyrrole-3-aldehydc-2-carboxylic acid, m. p. 
169° [anil, m. p . 225°; phenylhydrazone, m. p. 235J).

R . C h i l d .
C h lo ro p h y ll s e r ie s . IV. D e g ra d a tio n  of 

c h lo ro p h y ll  a n d  a l lo m e r is e d  c h lo ro p h y ll  to 
s im p le  c h lo r in s . J .  B . C o n a n t , J .  F . H y d e ,  
W. W . M o y e r , and  E . M. D i e t z  (J. Amer. Chem. 
Soc., 1931, 53, 359—373).—Pyrochlorm  e, 
C32H 3G0 2N4,H 20  (cf. A., 1930, 225), obtained in 
im proved yield w hen a  1%  solution in  diphenyl is 
boded for 5 min., affords a  methyl ester, m. p. 131 
[copper salt), apparen tly  isomeric w ith  phylloporphy-
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rin m ethyl ester. R eduction of pyrochlorin e, 
catalytically  or w ith hydriodic acid in  acetic acid, 
and oxidation of the  resu ltan t product w ith a ir gives 
phylloporphyrin in  good yield ; a phyllochlorin is 
also produced which affords a  methyl ester, 
CgoH^OgN^ m. p. 150°, differing from  th e  phyllo
chlorin ester of Treibs and W iedem ann (A., 1929, 941). 
Pyrochlorin e is considered to  be a  norm al degradation 
product of chlorophyll. “ Pyrochlorin e-porphyrin ” 
(loc. cit.), identical w ith the  chloroporphyrin ” e3 of 
Fischer and  M oldenhauer (A., 1930, 482), is separable 
by fractionation w ith  ether and  hydrochloric acid 
into phylloporphyrin and  pyrochloroporphyrin (methyl 
ester, C33H 380 2N 4, m. p. 226—237°). The last- 
nam ed porphyrin  is converted in to  phylloporphyrin 
by reduction and re-oxidation as above.

T reatm ent of crude phseophytin (a+ 6 ) w ith  propyl- 
alcoholic potassium  hydroxide in  ethereal pyridine, 
and m ethylation  of the  resu ltan t product w ith ethereal 
diazom ethane gives th e  dim ethyl derivative of 
phseopurpurin 7 (A., 1930, 1299). W hen phreopur- 
purin 7 is heated  w ith diphenyl, carbon monoxide 
and  dioxide are evolved and  a  m ix ture of small 
am ounts of pyroporphyrins (acid num bers 6 and  8) 
and 15— 16% of chlorin f monomethyl ester [m ethyl
ated  fu rth e r to  the  dimethyl ester, m. p. (block) 182°] 
is produced. H ydrolysis of phieopurpurin 7 w ith 
propyl-alcoholic potassium  hydroxide gives potassium  
oxalate, porphyrins, and  chlorin f, C32H 380 4N4, 
indicating th a t  i t  is an  a-keto-acid. W hen chlorin /  
is heated, a  considerable am ount of pyrroporphyrin  
is produced. R hodoporphyrin is form ed when 
chlorin /  m ethyl ester is trea ted  w ith alcoholic po tass
ium hydroxide in presence of pyridine and  magnesium 
oxide and when the  dim ethyl ester is reduced w ith 
hydriodic and  acetic acids.

W hen chlorophyll a is allomerised by  keeping in 
alcohol for 24— 48 hrs. and th e  resu ltan t p roduct 
hydrolysed w ith  alcoholic potassium  hydroxide, 
phieopurpurin 7 (isolated as its  d im ethyl derivative 
after trea tm en t w ith diazom ethane) is obtained. 
Formula; are suggested for chlorin /  and pyrochlorin e.

H . B u r t o n .
i/z-Bases in  th e  i.sooxazole s e r ie s . I I I .  E . P . 

K o hler and  C. L. B ic k el  (J. Amer. Chem. Soc., 
1930, 52, 4943— 4949).—5-p-Chlorobenzoyl-3 : 4-di- 
phenyh'sooxazole, m . p. 165— 166° (A., 1930, 7S6) 
(improved preparation  given), is trea ted  w ith  ethyl 
sulphate a t  125— 130°, the  product hydrolysed w ith 
diluted ( 1 : 1 )  hydrochloric acid, and  th e  solution 
treated w ith  ferric chloride w hereby S-p-chloro- 
benzoyl-3 : 4:-diphcnyl-2-ethyl\sooxazolinium Jerri- 
chloride, tw o forms, m. p. 130-5° and  139° (the corre
sponding hydrogen sulphate, m. p. 192— 193°, separates 
from the hydrolysed solution), is produced. T rea t
ment of the  ferrichloride w ith aqueous sodium hydro
gen carbonate in  e ther gives th e  ip-base,
fiPh 9(O H )-C O C 6H 4C1, , . loo0 , ,
CPh-NEt-0 6 4 ’ m. p . abou t 128° (de
comp.), which when k ep t decomposes to  p-chloro- 
benzoic acid and  3 : ‘i-diphenyl-2-ethyl\s,ooxazolone, 
m. p. 145— 146°; th e  fsooxazolonc is also prepared 
by Kohler and  B la tt’s m ethod (A., 1928, 430). A t
tem pted prepara tion  of the  m ethyl e ther of the  
'■I'-base results in  the  form ation of p-chlorobenzoic

acid and  methyl (3-ethylamino-a-phenylcinnainate, m. p. 
101— 102° (ozonolysis products benzoic acid and 
benzethylainide). H ydrolysis of th is ester w ith 
hydrochloric acid a t  the ordinary tem peratu re  gives 
m ethyl bcnzoylphenylacetate and deoxybenzoin. 
3 : ‘i-Di'phenyl-2-ethylhiooxazolinium ferrichloride, m. p. 
75—76°, is converted by  aqueous alkali in to  the

ether, )  0 ,m . p. 148°, which w ith m ethyl-
alcoholic sodium hydroxide affords the  above cinn- 
am ate. H . B u r t o n .

C o n s ti tu t io n  of in d o p h e n in e . 6 .  H e l l e r  
(Chem.-Ztg., 1930, 55, 985).—In  support of his 
own quinonoid form ula (Z. angew. Chem., 1924, 37, 
1017) for indophenine and criticism of the  more 
recent one of Steinkopf and Roch (this vol., 104) the  
au th o r briefly reviews previous work and  refers 
inter alia to  S chotten’s isatin-blue, which m ust be 
quinonoid, and to  th e  inability  of the  form ula of 
Steinkopf and  Roch to  explain th e  colour of mesoxy- 
phenine. L. J .  I I o o l e y .

C o n s ti tu t io n  of th e  so -c a lle d  d ith io u ra z o le  of 
F re u n d . IV . I s o m e r is m  of h y d ra z o d ith io d i-  
c a rb o n a m id e s ,  im in o th io lth io d ia z o le s , a n d  
im in o th io d ia z o lo n e s . S. L. J a n n i a h  and P. C. 
G u h a  (J. Amer. Chem. Soc., 1930, 52, 4860— 4866).— 
Short trea tm en t of hydrazodithiodicarbonam ide, 
N H 2-CS*NH-NH-C(:NH)-SH, m. p. 223° (absorption 
curve shows one band), w ith boiling 2JV-hydro- 
chloric acid gives an  isomeride, [SH-C(!NH)-KH,]2, 
m. p. 203° (absorption curve shows tw o bands), also 
obtained when th e  original substance is dissolved 
in  2A-sodium  hydroxide, the  solution k ep t for 24 
hrs., and  th en  acidified. W hen th e  more fusible 
form  is heated  a t  120° for 24 lirs., i t  passes into the  
less fusible modification. B oth  isomerides give the 
same derivatives and are  converted by  sh o rt t re a t
m en t w ith  hydrochloric acid (d 1-19) in to  2-imino-o- 
thiol-2 : 3-dihydro-l : 3 : i-thiodiazole (I), m. p . 234°. 
The acety l derivative, m. p . 303°, obtained from  th is 
is hydrotysed by 2A-hydrochloric acid to  2 : 5 -  
ondoimino-2-thiol-2 : 3-dihydro-l : 3 : 4 -thiodiazole (H), 
m. p. 244° (also acety lated  to  th e  acetyl derivative 
of m . p . 303°), also form ed when I  and  the  isomeric 
hydrazodithiodicarbonam ides are heated w ith 5A- 
liydrochloric ac id ; I I  is identical w ith  th e  d ith io
urazole of F reund  (A., 1895, i, 400). The structures 
assigned to  I  and  I I  are based on absorption spectra 
m easurem ents.

T reatm ent of hydrazom onothiodicarbonam ide w ith 
acetic anhydride (cf. A., 1923, i, 607) gives probably
2 -am ino-2  : 5 - endooxy-2 : 3-d ih ydro-l : 3 : 4 - thiodi
azole, m. p. 235°. H . B u r t o n .

Y o h im b in e . I I .  F . M e n d i k  and  J . P . W ib a u t  
(Rec. trav . chim., 1931, 50, 91— 111; cf. A., 1929, 
335).—D ehydrogenation of yohim bine or yohimboaic 
acid w ith selenium a t  300° affords yobyrine, C19H 18N 2, 
m . p . 217° (loc. cit. described as a  substance C18H 1GN 2, 
m . p. 212—213°) (hydrochloride, m. p. 300°; meth- 
iodide), dihydroyobyrine, C19H 20N2, m . p . 170° (meth- 
iodide), and  ketoyobyrine, C20H ,6ON2, m . p. 328° (loc. 
cit., m . p . 326°), th e  nom enclature being based on 
th e  hypothetical substance yobine, C19H 24N2, derived 
from  yohim bine, C19H 22N 2(0H )-C 02Me, by replace-
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m ent of the hydroxyl and  carbom ethoxy-groups by  
hydrogen. Y obyrine is probably identical -with the  
substance, m. p. 211°, obtained by H ahn and Schuch 
(A., 1930, 1194) by heating yohimboaic acid w ith 
selenium and  soda-lime in  a high vacuum  a t  300— 
350°, bu t the ether structure, (C18H 12N 2)0 2, assigned by 
these investigators is considered improbable. Similar 
dehydrogenation of diacetylyohim bine (H ahn and 
Schuch, loc. cit.; cf. Schomer, A., 1927, 1097) affords 
yobyrine and dihydroyobyrine, b u t no ketoyobyrine, 
w hilst a small quan tity  of an oil, b. p. 135° (approxi
m ately), possibly selenoacetic acid, AcSeH, was also 
isolated. W hen the metliosulphate of yobyrine is trea ted  
w ith potassium  hydroxide in boiling aqueous solution, 
a  substance, m . p. 192— 195°, is obtained which, although 
the analytical d a ta  agree best w ith C20H ,8ON2, is 
probably the  m ethoxy-com pound, C20H 20ON2, " ob
tained by  sim ultaneous oxidation and reduction in 
accordance w ith the  known behaviour of quinolinium 
and acridinium  bases. Fusion of ketoyobyrine w ith 
potassium  hydroxide a t  345—350° affords a  basic 
substance, Cu H 10O2N2, m. p. 258°, and 1 : 2-dimethyl- 
benzoic acid (nemellitic acid), m. p. 142— 144°,
identical w ith a specimen synthesised by the  action 
of m ercury fulm inate on o-xylene in carbon disulphide 
in the  presence of alum inium  chloride and separation 
of the resulting 2 : 3- and  3 : 4-dim ethylbenzonitriles 
or of the benzoic acids obtained on hydrolysis. The 
solubility of the calcium sa lt of hemellitic acid de
creases w ith rise of tem perature. By the  usual
F ischer indole synthesis from the o-, m-, and  
p-tolylhydrazones of propaldehydo are obtained, 
respectively, 3 : 7 - ,  b. p. 281—282° (picrate, m. p.
142— 143°), 3 : 6-, m. p. 116— 117° (picrate, m. p.
179— 180°), and  3 : 5-, b. p. 277—278°, m. p. 74-5° 
(picrate, m. p. 179—180°), -dimetliylindole, but none 
of these is identical w ith the  supposed dim cthylindolo 
(picrate, m. p. 156— 157°) obtained by  heating 
yohim bine hydrochloride w ith alkali and super
heated  steam  or by distillation of yohim bine w ith 
zinc dust (W interstein and W alter, A., 1927, 120S). 
If  the  la tte r  is a  dim cthylindolo i t  can only be the 
3 : 4-derivative. The significance of these results 
and others in th e  lite ra tu re  in  relation to  th e  structu re  
of yohim bine is discussed, and i t  is suggested th a t 
the relationship of yobyrine, C19H 18N 2 (1), to  the base 
C13H 12N 2 (II) obtained by W interstein  and W alter 
(loc. ci/.) is probably represented thus :

Me

|M e r )  (II .)
S' /

The bases Ci3H 12N 2 and C12H 10N2 (1 m ethyl group 
lost by reduction) probably contain t he~ benzene 
ring which is isolated as isoquinoline (W interstein 
and W alter, loc. cit.) and  no t as the dim ethylindole, 
th a t  in the  la tte r  being the one isolated as 1 : 2- 
dim othylbenzoic acid. On th is  hypothesis yohim bine 
cont ains a  reduced benzene nucleus and no t a te trahy- 
droisoquinolinc or a  tetrahydroquinoline ring  as 
suggosted by H ahn  and Schuch (loc. cit.) and  by 
Schomer (loc. cit), respectively. J .  W. B a k e r .

C o n s titu tio n  of lu p in in e . I. K . W in terfk ld  
and  F . W . H olschneidkr (Ber., 1931, 64, [7?], 137—

150; cf. Schöpf, A., 1928, 1144).—E xam ination  of 
lupinine confirms the s tructu re  I  suggested by  K arrer

CH„ CHoCH, CH-CIR-OH

(I-) R

(I.) CH„
VH _ 
N  CH, (II.)

H-CH.,OH

and  others (A., 1929, 200) and shows the  presence 
of a  struc tu ra l isomeride (II), for which the name 
aliolupinine is suggested.

Lupinine, m. p. 68—69°, is converted by  trea tm en t 
w ith acetic and sulphuric acids a t  180° in to  anhydro- 
lupinine, which is hydrogenated in  presence of pall- 
adised calcium carbonate to  lupinane, C10H J9N, b. p. 
82—83°/13 mm. T reatm ent of the  last-nam ed com
pound w ith cyanogen bromide in boiling benzene 
produces bromolupinanecyanoamide, C11H J9N 2Br, 
which does no t yield crystalline salts. R eplacem ent 
of the  bromine atom  by hydrogen is effected w ith 
difficulty, b u t lupinanecyanoamide, C jjH ^ N ,, is ob
tained in  85%  yield by trea tm en t w ith potassium  
hydroxide in m ethyl alcohol and then  w ith hydrogen 
in presence of palladised calcium carbonate. As 
by-product, a base, Cu H 2lN 2, is isolated as th e  chloro
platinate, (C11H 24N2)2,H2PtC lc, m. p. 217—218° 
(decomp.), and mercury salt. H ydrolysis of lupinane
cyanoam ide w ith aqueous-alcoholic hydrochloric acid 
a t  95—98° give a  secondary base, C10H 21N, b. p. 
101—102°/11 mm. (hydrochloride, m. p. 151— 153°; 
hydriodide; hydrobromide, m. p. 168— 170°; non
crystalline benzoyl, p-nitrobenzoyl, and acetyl deriv
a tives; $-naphthalenesulphonyl com pound, in. p. 
86—S7°). T reatm en t of the  hydrochloride with 
potassium  cyanate  affords a  viscous oil transform ed 
by benzoyl chloride in to  a  dibenzoyl derivative of half
hydrolysed lupinanecyanoam ide, CjqHjqN-CONBZj, 
m. p. 169— 170°; th is com pound can also be isolated 
from the  product of the  m oderated hydrolysis of 
lupinanecyanoam ide w ith alcoholic hydrochloric acid 
a t  85°. A n acid, b. p. 130—132°/9 m m ., is obtained 
by hydrolysis of lupinanecyanoam ide w ith  aqueous 
sulphuric acid. H ydrogenation of lupinanecyano
am ide in  presence of palladised calcium carbonate 
gives the base Cn H 21N 2, yielding a  chloroplatinate, 
m. p. 216—217° (decomp.), identical w ith th a t de
scribed above.

T reatm ent of the  secondary base w ith  silver acetate 
in  acetic acid a t 180° gives the te rtia ry  pyridine 
base, C10H 15N, b. p. 110— 112°/39—40 mm. (chloro
platinate, long, orange-red crystal aggregates or 
coarse, yellowish-red crystals, m. p. 190— 191°, 
decomp. 192— 194°; chloroaurate, m. p. 46— 47°). 
The base C10H 15N is shown to  be a m ixture of 3- 
m ethyl- and  6-m ethyl-2-»-butylpyridine, since when 
oxidised by potassium  perm anganate under varied 
conditions it affords the  four pyridinecarboxylic 
acids : 2-w-butylpyridine-0-carboxylic acid, isolated as 
the  copper salt and  chloroplatinate, (C10H 13O2N)2PtCl1, 
m. p. 154— 155° (decom p.); 2-methylpyridine-(i- 
carbo.vylic acid, m. p. 95—96°, isolated as the  copper 
salt, m. p. 253—255° (decomp.) [yielding 2-methyl- 
pyridine when subjected to  d ry  distillation], and 
hydrochloride, m. p. 202-5—203-5° (decomp.) (also
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prepared by oxidation of 2 : 6-dim ethylpyrid ine); 
pyridine-2 : 3-dicarboxylic a c id ; 3-m ethylpyridine-
2-carboxylic acid. H . W r e n .

L u p a n in e . K . W i n t e r f e l d  and  A. K n e u e r  
(Bcr., 1931, 64, [15], 150— 158).—Lupanine is con
verted by hydriodic acid (d 2-0) and  red  phosphorus 
a t 240—245° in to  ¡3-lupinane, b. p. 85—86°/15 mm. 
(ichloroaurate, m. p. 143— 144°; p icratc, m. p. 165— 
166°; chloroplatinate, decomp. 217°) [identical w ith 
the product obtained by Schopf (A., 1928, 1144) and 
with th a t  derived from m atrine by Kondo and  Sato 
(A., 1921, i, 882)], and a  fraction, b. p. 145— 147°/12— 
13 mm., from which crystalline salts could no t be 
obtained b u t gives a  well-marked pyrrole reaction. 
I t  is suggested th a t  lupanine is constitu ted  by the 
union of a  lupinane ring w ith a pyrrolidine complex. 
T reatm ent of lupanine w ith cyanogen brom ide in 
boiling benzene in th e  absence of m oisture affords 
bromolupaninecyanoamide, C15H 2lON2,CNBr, [cc]$ 
+82-86° in 90% alcohol, which does no t yield salts 
and is reduced by zinc dust in boiling 80—85%  acetic 
acid to  the  non-crystalline lupaninecyanoamide. The 
last-nam ed com pound is hydrolysed by sulphuric 
acid to  a  non-crystalline, secondary base, C15H 25ON2, 
characterised by the chloroaurate, m. p. 153°, picrate, 
ni. p. 93— 94°, hexahydrated chloroplatinate, and  
benzoyl derivative, m. p. 195° (chloroaurate, m. p. 
206°). Fission of the  benzoyl com pound could not 
be effected w ith  phosphorus pentabrom ide or penta- 
chloride. The base is transform ed by  m ethyl iodide 
into a  methiodidc, m. p. 277—278° from which N- 
methyl-lupanine [chloroaurate, m. p. 140° (decomp.)] 
is derived. A ttem pts to  degrade iV-methyl-lupanine 
are impeded by  the  poor yields. H. W r e n .

O p tica l r o ta t io n  of q u in in e  a lk a lo id s . R .
D ie t z e l  and  K . S o l l n e r  (Arch. Pharm ., 1930, 2 6 8 , 
629—636).—The values of [a]“ '5 for 0-0285Jf-aqueous 
solutions of the  m onohydrochlorides of quinine, 
quinidine, and  cinchonidine are changed by the 
addition of 1 equivalent of hydrochloric acid from  
—175-4°, +224-2°, and  +213-2° to  -2 7 7 -9 ° , +312-3°, 
and +271-4°, respectively, and  by a  fu rther 0-4 
equivalent of acid to  -2 8 0 -7 ° , +310-0°, and  +271-1°. 
The changes are connected w ith the  passage of the  
quinoline nitrogen atom  in to  the  ionised state. 
Similarly, [a]“ '5 for 0-25.1/’-aqueous sodium ta r tra te  
is changed from +34-1° to  +13-1° by the  addition 

1 equivalent of sulphuric acid and  to  +10-2° by 
3‘2 equivalents, and  [a]” ’ for 0-25+f-aqueous ta rta ric  
acid is changed from  +15-1° to  +13-5° b y  0-80 
equivalent of sulphuric acid and to  +41-2° by  1-6 
equivalents of sodium hydroxide.

H . E . F . N o t io n .
C inchona a lk a lo id s . V II. S u lp h o n a tio n  of 

quinine a n d  h y d ro q u in in e . G. G ie m sa  and  M. 
Oesterlin  (Ber., 1931, 64, [fl], 57— 61; cf. A., 1925, 
b 291).—The readiness of reaction betw een hydro
quinine and sulphuric acid and the  easy hydrolysis 
of the product appear to  indicate th a t  the  supposed 
sulphonic acids are hydrogen sulphates. Reaction 
does not take place unless an alcoholic hydroxyl 
group is present. I f  the  la tte r  group is acetylated 
either hydrolysis and “ su lphonation” take  place or 
there is no change. H ydroquinine chloride and 

c c

deoxyhydroquinine do no t yield “ sulphonic acids,” 
whereas acetyl- and  benzoyl-hydroquinine undergo 
exchange estérification. I t  is no t possible to  obtain 
the  corresponding “ acylsulphonic acids ” from “ hydro- 
quininesulphonic acid ” and  acetyl chloride or chloro
formie esters. D iazotised 5-aminohydroquinine- 
sulphonic acid, like diazotised 5-am inohydroquinine, 
is reduced to  m ethylhydrocuprean. In  consequence 
of the  possibility of isom érisation to  the  ¿50-base, 
quinine does no t afford a homogeneous reaction 'product 
w ith concentrated  sulphuric acid. Isom érisation is 
avoided by  the  use of acetic anhydride as solvent, 
whereby quininesulphonic acid, decomp. 237° after 
darkening a t  230°, [a]'(?+88-86° in IV-sodium hydroxide 
[,hydrochloride (+ 5 H 20 ), m. p. 205°], is produced. I t  
is q u an tita tive ly  hydrolysed by 25%  hydrochloric 
acid to  quinine and, w ith bromine in  glacial acetic 
acid, gives quininesulphonic acid dibromide, m. p. 232° 
after darkening a t  218°, hydrolysed to  quinine 
dibrom ide, m. p. 218—220°. Potassium  perm angan
a te  oxidises quininesulphonic acid to  chiteninesulphonic 
acid, m. p. 221—225°, hydrolysed by  boiling hydro
chloric acid to  chitenine, m. p. 280°. Acetylquinine in 
acetic anhydride is scarcely affected by sulphuric ac id . 
T reatm ent of quinine w ith  concentrated  sulphuric 
acid a t  0° yields m ainly hydroxyhydroquinine- 
sulphonic acid, which is alm ost certainly a  m ixture of 
isomerides ; small am ounts of ¿soquininesulphonic 
acid and niquinesulphonic acid are also produced.

H . W r e n .
M o le c u la r  s t r u c tu r e  of s try c h n in e  a n d  b ru c in e .

R . R o b in so n  (Proc. Roy. Soc., 1931, A, 130, 431— 
452).— The B akerian lecture for 1930. The work of 
Tafel, Leuchs, Perkin, and  Robinson is summarised 
and th e  partia l s truc tu re  I  assigned to  strychnine. 
Brucine contains m ethoxyl groups in the  6- and

3 Ł
ÓH ?Of Y >  «

- XgHy ^ÇH
ĆO CH CH„

V  v /
c h 2 0

7-positions of the  quinoline fragm ent. M ethyl-+  
strychnidine has been found to  be isomeric with 
strychnidine ; i t  is re-nam ed weostryehnidine.

H . B u r t o n .
D e te rm in a tio n  of m o rp h in e  in  a q u e o u s  so lu 

tio n . H . B a g g e sg a a r d -R a s m u s s e n  and S. A. 
S chou  (Arch. Pharm ., 1930, 268, 673—680).—A 
m ixture of chloroform (3 vols.) and ¿sopropyl alcohol 
(1 vol.) is superior to  the  solvents previously suggested 
for th e  extraction  of m orphine (solubility, 0-785% 
w t./vol.) from  its  aqueous suspension. The aqueous 
solution, concentrated, if necessary, to  contain 0-1—
0-2 g. of m orphine in  20 c.c., is trea ted  w ith 5 c.c. of 
4%  sodium carbonate solution and extracted  as rapidly 
as possible w ith four quantities of 25 c.c. of solvent. 
The ex trac t is filtered through a small d ry  paper, 
evaporated to  dryness, and the  residual m orphine 
determ ined acidim etrically. The application of the
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m eth od  to  m icro-determ in ations and to  m ore d ilu te  
so lu tion s is  described . H. E. F . N o tto n .

G e rm a n o c h lo r id e s  of a lk a lo id s . A. T c iia - 
k ir ia n .— See th is vol., 322.

A rs e n o -o rg a n ic  c o m p o u n d s . I. P h en y l-x -
n a p h th y la r s in e  d e r iv a tiv e s . J .  K l ip p e l  (Rocz. 
Chem., 1930, 10, 777—783).—Phenyl-a-naphthyl- 
cyanoarsine, m. p. 99-5— 100°, is prepared by treating  
phenyl-a-naphthylm ethylarsine w ith  cyanogen brom 
ide, and th e  corresponding cMoroarsine, m. p. 46—
46-5°, by the  action of chlorine. B oth  products yield 
jjhenyl-a-naphthylarsine oxide, m. p. 116-5— 117-5°, on 
alkaline hydrolysis, and th is oxide gives, on fu rther 
hydrolysis, phenyl-a-mphthylarsmic acid, m . p. 189— 
189-5°.' R . T r u sz k o w sk i.

A rse n o p y r id in e  c o m p o u n d s . E . Bl a z e r  (R ocz. 
Chem., 1930, 10, 751— 760).—Z-Arsinopyridine-2- 
carboxylic acid (I), m. p. 280—300° (decomp.), is 
prepared by  the  action of arsenious oxide on 3- 
diazopyridine-2-carboxylic acid ; decarboxylation of 
th is acid cannot be effected by any  of th e  reactions 
ordinarily used for th is purpose. I ts  oxide, m. p. 
316° (decomp.), is prepared by  the  action of sulphur 
dioxide on its  aqueous solution, and th is oxide is 
converted by hot hydrochloric acid in to  3-dichloro- 
arsinopyridine-2-carboxylic acid hydrochloride. The 
acid I  reacts w ith sodium hypophosphite and po tass
ium iodide to  yield bis-3-arsenopyridine-2-carboxylic 
acid (C02H-C5H 3N*As!)2. The mono- and  di-sulphides 
of acid 1 (decomp. 250° and 231°) are prepared 
by the  action of hydrogen sulphide respectively on 
the oxide and the  acid. '2-Dimethylaminopyridine-5- 
arsinic acid, m. p. above 300° (decomp.), is prepared by 
the  action of arsenic trichloride on 2-dim ethylam ino- 
pyridine. The corresponding oxide, m. p. 265°, mono- 
and di-sulphides, respective m. p . 205— 206° and 118— 
120°, and  bis-b-arseno-2-dimethylaminopyridine, 
(NMe2*C5H 3N*As!)2, m. p. 288—290°, are prepared.

R. T r u sz k o w sk i.
Q u in o lin e  c o m p o u n d s  c o n ta in in g  a rs e n ic . I I . 

S y n th e s is  of 6 -m e th o x y q u in o lin e  d e r iv a tiv e s  of 
a m in o p h e n y la rs in ic  a c id s  f ro m  4 -b ro m o -6 -  
m e th o x y -2 -m e th y lq u in o lin e . R .H . S l a t e r  (J .C .S ., 
1931, 107— U S).— 4 - Bromo - 6 - m ethoxy - 2 - m ethyl -
quinoline (I), m. p. 117— 118°, and  o-aminophenyl- 
arsinic acid w ith am yl alcohol, potassium  carbonate, 
and traces of copper bronze and iodine furnish in 
m oderate yield o-6' -methoxy-2'-methyl-4:'-quinolyl-
aminophenylarsinicacid (II), m. p. 302—303° (decomp.) 
(salts described), which on reduction in alcoholic 
hydrochloric acid solution containing a trace  of iodine, 
by m eans of sulphur dioxide, gives \2-chloro-l- 
methoxy-11 -methyl-5: \2-dihydroquiiibenzarsazine, d a rk 
ens 235°, m. p . 245—247° (decomp.), oxidised by 
hydrogen peroxide in acetic acid solution to  7-methoxy- 
11 -methylqwinbenzarsazinic acid, unm elted a t  310° (salts 
described). W ith  phosphorus oxychloride I I  f ur 
nishes 7-methoxy-11 -methylquinbenzarsazinyl chloride, 
darkens 150°, m. p. 165— 167°. o-Tolidinc and 
I  when heated a t  140— 150° for 9 hrs. give 4-o-tolidino- 
(y-methoxy-2-methylquinoline, m. p. 199—200° (acetyl 
derivative, m. p. 182— 183°), which by the  B art 
reaction yields 4 ' : 6” -methoxy-2"-methyl-4"-quinolyl- 
amino-3 : 3 '-dimethyldiphenylylarsinic acid, m. p. 304—

305° (decomp.) (salts described). o-Dianisidine and I 
sim ilarly yield 4-o-dianisidi7io-G-methoxy-2-?nethyl- 
quinoline, m. p. 195— 196° [acetyl derivative, m. p. 140° 
(loss of w ater), m. p. 200—201°], from which 4' : 6"- 
methoxy - 2 " -methyl-4"-quinolylamino-3 : 3 '-dimethoxy- 
d iph enylyla rs in ic acid, m. p. 243—245° (decomp.) (salts 
described), is obtained by  the B art reaction. From 
I  and  pp'-diam inodiphenylm ethane, p-S-methoxy-2- 
methylA-quinolylamino-p'-ammodiphenylmethane,m. p. 
135— 145° (loss of water), and p-G-methoxy-2-7nethyl-4- 
quinolylaminodiphenylrmthane-p-'arsinic acid, chars 
a t  300° after darkening, are prepared in an analogous 
m anner. From  aniline and 4-chloro-6-methoxy-2- 
m ethylquinoline, 4-a?iilino-G-7ncthoxy-2-methijlqiii>iol- 
ine, m. p. 208—209° (hydrochloride, unm elted a t  310°), 
was obtained. J .  D. A. J o h n so n .

C o n s titu tio n  of p h e n a rs a z in e  c h lo r id e . C. P. A.
Iv a ppe l m e ie r  (Rec. trav . chim ., 1931, 50, 44—50).— 
Polemical against Gibson, Johnson, and Vining (A., 
1930, 1601). J .  W. B a k e r .

R e a c tio n  b e tw e e n  d ic h lo ro a r s in e s  a n d  se c o n d 
a ry  a ro m a tic  a r s in e s .  C. S. G ib s o n  (J. Amer. 
Chem. Soc., 1931,53, 376—377).—Lewis and  Stiegler’s 
observation (A., 1930, 1601) th a t  6-p-ehlorovinyl- 
phenarsazine and 7-P-chlorovinyl-7 : 12-dihydro-
benzophenarsazine are 10-chloro-5 : 10-dihydrophen- 
arsazine and7-chloro-7 :12-dihydrobenzophenarsazine, 
respectively, was first shown by B urton  and  Gibson 
(A., 1926, 419) and confirmed by  Seide and Gorski 
(A., 1929, 1321). H . B u r t o n .

O x id a tio n  of h e te ro c y c lic  a rs e n ic  c o m p o u n d s  
b y  io d in e . G. A. R a z u b a ie v  and V. S. M a l in o v sk i 
(Ber., 1931, 64, [B], 120— 130).—The oxidation of 
alkyl and aryl derivatives of dihydrophenarsazine 
by iodine in aqueous-alcoholic solution takes place

according to  the  scheme N H < ^ Gj^4]>A sR -t-I2-r

2H 20 -> -2 H I+ N H < Q Gy 4> A s R (0 H )2, whereas with 
the chloro-derivatives and  oxides the  equations are 
N H < C - 6H l> A sC l + I 2+ 2 H 2° = N H < ^ g 4> A s 0 -0 H  

+ 2 H I+ H C 1  and ( N H < £ 6̂ 4> A s )20 - f  2I2+ 3 H 20 =

2NH<^Q6̂ jr>A sO -O H -}-4H I. The com pound under

investigation is dissolved in  alcohol and  the  solution 
is dilu ted  w ith w ater un til a  tu rb id ity  is produced. 
Alcoholic iodine is added until a b right yellow colour 
is produced. In  course of the  titra tio n  w ater is 
added in two or th ree portions. In itia lly  the  colour 
of the iodine disappears im m ediately on shaking, 
b u t tow ards the  end of the  titra tio n  10—30 seconds 
are required. The yellow colour caused by  a slight 
excess of iodine should persist for 24— 48 hrs. In 
certain  cases i t  is preferable to  add  immediately 
abou t three fourths of the  necessary iodine and, after 
the precip itated  oxide has dissolved, to  tre a t the 
m ixture w ith sufficient aqueous sodium hydrogen 
carbonate to  neutralise the  liberated hydrogen iodide. 
The titra tio n  is subsequently  finished in  the  usual 
m anner. For the  isolation of the  products of the 
reactions it  is necessary to  neutralise the  liberated 
hydrogen iodide either by titra tio n  w ith standard
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sodium hydroxide or by addition of an  excess of 
freshly-precipitated silver oxide. In  the  m ajority  
of cases the oxides and  dihydroxides separate from 
the concentrated  solutions w ith  hygroscopic m oisture 
or w ater of crystallisation, which is readily  lost in  a 
vacuum  over phosphoric oxide a t  the  ordinary  tem 
perature. T ransition  of dihydroxide to  oxide occurs 
a t  a  higher tem perature.

The following new com pounds are incidentally 
described: 10-methyl-5 : 10-dihydrophcnarsazine di-
liydroxide, m. p. (indef.) 201—205°, and the corre
sponding oxide, decomp. 256—257°; 10-cthyl-5 : 10- 
dihydrophenarsazine dihydroxide, m. p. (hydrated) 
141—143°, (anhydrous) 141— 183° (indef.), and the 
oxide, m. p. 239°; 10-propyl-5 : \()-dihydrophenars- 
azine, m. p. 81—82°, from the 10-chloro-compound 
and magnesium propyl iodide, its dihydroxide, m. p. 
93°, and  oxide, m. p. I l l — 112°; 10-isoa?ayi-5 : 10- 
diliydrophenarsazine, m. p. 76—78° (dihydroxide, 
m. p. 95—96°; oxide, m. p. 101— 102°) ; \0-p>henyl- 
5 : 10-diliydrophenarsazine. oxide, decomp. 280—300°.

H . W r e n .
P r e p a r a t io n  of a ro m a tic  m e rc u r ic  c h lo r id e s  

fro m  a ro m a tic  d ia z o n iu m  c h lo r id e s . R . E .
M c C lu r e  and  A. L o w y  (J. Amer. Chem. Soc., 1931, 
53, 319—321).—W hen benzenediazonium chloride 
is treated  w ith m ercury (in a finely-divided sta te  
produced by stirring), m ercury phenyl chloride is ob
tained in 45%  yield : Ph-N 2C l+ H g — > P h-H gC l+ N 2. 
Mercury o-tolyl (72%), p-to lyl (52%), p-xylyl (64%), 
and oc-naphthyl chlorides (20%) are prepared sim ilarly 
(percentage yields given in  parentheses) from the 
appropriate amines. H. B u r t o n .

In fluence  of a c id  c h lo r id e s  a n d  p y r ro le  on  th e  
colour te s t  fo r  re a c t iv e  o rg a n o m e ta ll ic  c o m 
pounds. C o n s titu tio n  of m a g n e s iu m  p y r r y l  
halides. H . Gil m a n  and  L. L. H e c k  (J. Amer. 
Chem. Soc., 1930, 52, 4949--1954).—The colour 
test for the  detection of an  excess of a G rignard 
reagent (A., 1925, ii, 1011; 1928, 160; 1930, 778) 
in a reaction m ix ture is interfered w ith by  acetyl, 
benzoyl, carbonyl, and  oxalyl chlorides, phosphorus 
pentachloride, and  th ionyl chloride, b u t is unaffected 
by the presence of m any other chlorides. W hen 
Pyrrole is trea ted  w ith magnesium m ethyl iodide in 
di-«-butyl e ther a t  29°, only 1 mol. of m ethane is 
evolved, indicating the presence of one active hydrogen 
atom. I t  is concluded from th is th a t magnesium  
Pyrryl halides contain the group IN'MgX.

H . B u r t o n .
H eterocyclic  s y s te m s  c o n ta in in g  se le n iu m .

IV. cy c loS e lenohexane . G. T. M o r g a n  and  F . H. 
B u rs ta ll  (J.C.S., 1931, 173—180; ef. A., 1930, 
1051).—a'-H exam cthylene dibrom ide and alcoholic 
sodium selenide yield cvcloselenohexane (I), b. p. 
m  10-6°/68 m m -> 188—190°/756 mm., n\1 1-5470,

” 1'353, parachor 302-1, in small yield, together 
with a dimcride (II), m. p. 92°, and a  polymeride (III), 
m p. 36— 37°. W ith  bromine I, I I ,  and  I I I  furnish 
dwromid.es, m. p. 118— 119°, 145° (decomp.), and 
J4—-95° (decomp.), respectively, reducible to  the 

selenohydrocarbons. The dichloride, m. p. 
i 8 ’ di-iodide, m. p. 82°, methiodide, decomp. 149— 

> ar>d mercurichloride, m. p. 193— 194° (decomp.),

of I  are described. Depolym erisation of I I  and  I I I  
a t  220° yields 2-methylcyc\oselenopenlane (IV), b. p. 
90°/65 m m ., 169—171°/764 m m ., ng 1-5205, d f  
1-287 [mercurichloride, ra. p. 112°; methiodide, m. p. 
164° (decomp.)], the  dibromide (dicldoride, dibromide, 
and  di-iodide are gums) of which on distillation under 
dim inished pressure gives ¡3-methylpentamethylene 
dibrom ide. Hexamethylene-*Z-diselenocyanale (V) (an 
oil), from potassium  selenocyanate and  a '-hexa- 
m ethylene dibrom ide, on alkaline hydrolysis gives 
cyclohexamethylene 1 : 8-diselenide (VI), m. p. indef. 
abou t 40°, which a t  250° decomposes in to  selenium 
and IV. Ilexamethylenediselenious acid, decomp. 
147°, is form ed by oxidising V and  V I w ith nitric 
acid. J .  D. A. J o h n so n .

c i/c io T e llu ro b u ta n e  ( te tra h y d ro te l lu ro p h e n ) .
G. T. Mo rg an  and F. H . B u r st a l l  (J.C.S., 1931,180— 
184).—Am orphous tellurium  dissolves in aS-tetra- 
m ethylene di-iodide a t  130° to  give cyclotelluributane 
1 : 1-di-iodide (two form s; both m. p. 149— 150°), 
which is reduced in  aqueous suspension by sulphur 
dioxide to  cyclotellurobutane (I), b. p. 105— 106°/122 
m m ., 166— 167°/761 mm. (Siwoloboff m ethod), mg
1-6175 (mercurichloride, m. p. 146— 147° after s in ter
ing a t  140°; a  methiodide, darkens 200°, unm elted 
a t  240°). The dibromide, m. p. 130°, and  dichloride, 
m. p. I l l — 112°, are obtained from I  and the  appro
p ria te  halogen. cycloTelluributane 1-oxide, m. p. 
241° (decomp.), from  the dihalides and  alkali, or 
aerial oxidation of I , reacts w ith the dibrom ide to 
give biscyclotelluributane 1 : 1'-oxydibromide, m. p. 
207° (decomp.). Tetram ethylene brom ide and 
alum inium  telluride a t  125° yield 1 -H-bromobutylcyclo- 
telluributane 1-bromide, m. p. 152— 153°, and  tetra
methylene - aS - biscyclotelluributane 1 : 1 ' -  dibromide, 
m. p. 225° (dissociation in to  tetram ethylene bromide 
and  I). W ith  aqueous potassium  iodide, these yield 
the  corresponding iodides, m. p. 175— 176° (deco'mp.) 
and  decomp. 215°, respectively. J .  D. A. J o h n s o n .

D is in te g ra t io n  of p ro te in s  b y  a m id e s . D is 
in te g ra t io n  of c a se in  in  a c e ta m id e . E . C h e r - 
b u l ie z  and  G. i>e  Ma n d r o t  (Helv. Chim. Acta, 1931, 
14, 163— 183).—W hen 1 p a rt of casein (H am raarsten) 
is added gradually  to  5 p a rts  of acetam ide a t  100— 
110°, the  resulting m ix ture heated  to  200° during 
several inin., and  the acetam ide rem oved by distillation 
a t  100— 110°/1 mm. and subsequent ex traction  w ith 
acetone, a residue is obtained which is largely soluble 
in ho t w ater, readily soluble in  am m onia or alkali 
carbonate, gives m ost of the  usual protein  colour 
reactions, and contains slightly less nitrogen than  
casein. E x trac tion  of the  product w ith alcohol, 
and  purification of the dissolved m aterial by tw o
fold precip itation w ith copper acetate  and removal 
of copper as the  sulphide, gives a fraction which when 
analysed by the  m ethod previously described (this 
vol., 245) shows values for the  nitrogen distribution  
and  acety lated  esters sim ilar to  those for casein. 
Mol. w t. determ inations of various products obtained 
under different conditions of heating show th a t  they  
all possess approxim ately the same value of 350 
(m ean); fractionation w ith alcohol gives products 
of the  same mol. w t. D eterm inations of the  equi
valents of the same products by dissolution in  d ilute



3 7 4 B R IT ISH  CHEMICAL ABSTRACTS.— A.

alkali hydroxide and  titra tin g  the  excess also show 
th a t  all th e  fractions have a  sim ilar value (provided 
the  titra tio n s are carried out im m ediately). Poly
m erisation occurs under the  influence of alkali ; th is 
is m ost m arked w ith the products prepared by short 
heating w ith acetam ide. Polym erisation does not 
occur to  any  appreciable ex ten t in  neu tral solution. 
Cyclisation probably occurs during the  disintegration.

H . B u r t o n .
S e p a ra t io n  of th e  d ig e s tio n  p ro d u c ts  of p ro te in s  

b y  th e  m e th o d  of d if fe re n tia l  a n a ly s is . S. V.
D esai (Biochem. J . ,  1930, 24, 1897— 1904).— Peptic 
digests of gelatin, egg-album in, blood-fibrin, glutelin, 
and  caseinogen and  a try p tic  digest of gelatin  and  
“ bactopeptono ” were dialysed through m em branes 
of graded perm eability  prepared by Pierce’s m ethod 
(A., 1928, 233). F ractions of increasing molecular 
com plexity as shown by determ ination of free amino- 
and  poptide-nitrogen were obtained. S. S. Zilva .

M ol. w t. of e g g -a lb u m in . I I .  I n  p re se n c e  of 
e le c tro ly te s . J .  B. N ic h o l s  (J. Amer. Chem. Soc., 
1930, 52, 5170—51S7 ; cf. A., 1927, 99).—The p artia l 
specific volume of crystalline egg-albumin, purified 
by electrodialysis, does no t vary  appreciably w ith  
p a (3-0—7-3), except in strongly acid solution. The 
sedim entation constan t in  the  isoelectric region of 
the  protein  has a  m ean valuo of 4-06 XlO-13 cm. per 
sec. a t  30°; th e  diffusion constan t is abnorm al. The 
mol. w t. of th e  protein  is approxim ately  34,500. 
The molecule is spherical and  has a  rad ius of 2-17 mg. 
The depression of the  sedim entation constan t, due 
to  the  Dorm an effect, is found to  be a  m axim um  a t 
abou t p H 3 in unbuffered solutions, for th e  acid side 
of the  isoelectric point. In  buffered solutions, the  
constan t has approxim ately the  same value a t  p a 
3—7. A t pu 1-16, dénatu ra tion  of the  p ro tein  
occurs ; sedim entation is rap id  owing to  the  aggreg
ation  of the  form ed gel in to  particles containing 
approxim ately seven molecules. H . B u r t o n .

p n-S ta b i l i ty  re g io n  of e g g -a lb u m in . B. S j o 
g r e n  an d  T. S y e d b e r g  (J . Amer. Chem. Soc., 1930, 
52, 5187—5192; cf. preceding abstract).—The u ltra 
violet absorption curvo of pure egg-albumin shows 
a  m axim um  a t abou t 280 mg and a m inim um  a t  
abou t 254 mg for solutions a t  p n 2-2, 5-5, and  11-2; 
the  value of the  extinction  coefficient is lowest a t  
p a 5-5. Decom position of the protein  in to  non- 
ccutrifugable m aterial occurs above p n 9 and  below 
pn 4. The sedim entation constan t is independent 
of pn in  the  range 3— 11, an d  has a m ean value of 
3-54 x lO -13 a t  20° as com pared w ith th e  value of 
3-31 x lO -13 calculated from Nichols’ results (loc.cit.). 
The mol. w t., sedim entation constant, m olar frictional 
constan t, and  molecular radius of egg-album in are 
identical w ith the  corresponding values for Bence- 
Jones protein (A., 1930, 233); the  isoelectric points 
of the  tw o proteins differ. II . B u r t o n .

D é n a tu ra t io n  of p ro te in s .  V II. N. B o o t h .— 
Seo th is vol., 316.

E ffe c t of l ig h t  a n d  s a l t s  on  g e la tin . A.
G a u n s k y .— S co th is  v o l . ,  3 1 9 .

M ic ro -d e te rm in a tio n  of c a rb o n  a n d  h y d ro g e n  
b y  P r e g l ’s  m e th o d . A. F r ie d r ic h  (Mikrochem.,

1931, 9, 20—26).— E rrors in  carbon determ ination 
are generally due to  varying composition of the 
oxygen used and  are elim inated by purification of 
the  oxygen. The essential features ensuring correct 
results for hydrogen are constancy of tem perature 
of the  lead peroxide layer and  constan t conditions 
of the  absorption apparatus. E . S. H e d g e s .

M ic ro -d e te rm in a tio n  of c a rb o n  a n d  h y d ro g e n  
in  o rg a n ic  m e r c u r y  c o m p o u n d s . M. F u r t e r  
(Mikrochem., 1931, 9 , 27—30).—In  the  micro
determ ination  of carbon and hydrogen by Pregl’s 
m ethod the  presence of m ercury  compounds causes 
a  high value for hydrogen and  a  low value for carbon, 
due to  the  d istillation  of sm all quantities of mercury 
in to  the calcium  chloride tube and  to  some reaction 
betw een m ercury vapour and  the  lead pcroxide- 
asbestos used for filling, which probably  causes 
incom plete oxidation of the  carbon.

E . S. H e d g e s .
M ic ro -a n a ly tic a l d e te rm in a t io n  of m e th o x y l 

g ro u p s . (Miss) G. M. W a r e  (Mikrochem., 1930, 8. 
352— 355).—Micro-Zeisel determ inations w ith  com
pounds containing from  one to  five m ethoxyl groups 
in  presence of acetic anhydride and  phenol yield 
results which, a fter application of the  Friedrich 
correction, are in  good agreem ent w ith the  theoretical 
values for mono- and  di-m ethoxy-com pounds, bu t 
are low when a g reater num ber of m ethoxyl groups 
are present. In  all cases th e  m ethod is satisfactory 
if pellets of the  substance and  hydriodic acid (d 1-96) 
are em ployed; th e  carbon dioxide used should be 
washed w ith  silver n itra te  solution, sulphuric acid, 
and, finally, w ith  a  suspension of red  phosphorus in 
10%  cadm ium  sulphate solution. H . F . Gil l b e .

D e te rm in a tio n  of fa t ty  a c id s . I I .  D e te rm in 
a tio n  of m ix tu r e s  of tw o  f a t ty  a c id s  b y  p a r t i t io n  
b e tw e e n  e th y l e th e r  a n d  w a te r .  C. H . W er k m a n  
(Iowa S ta te  Coll. J .  Sci., 1930, 4 , 459—464; cf. A., 
1930, 1161).—The solution (0-liY, 30 c.c.) is shaken 
witli e ther (20 c.c.), and  the  aqueous phase (25 c.c.) 
is titra te d  w ith O-liV-alkali. Values of the  partition 
constan t have been determ ined for the pairs of acids : 
bu tyric-acetic , -propionic, - la c t ic ; acetic-prop
ionic, -lac tic . The com position of m ixtures may 
be determ ined by reference to  the  graph.

Ch em ic a l  A bstr a c t s .
P o te n t io m e tr ic  d e te rm in a t io n  of c y s tin e  and 

c y s te in e . K . Y a m a z a k i (J. Biochem., Jap an , 1930, 
12 , 207—222).— Pure cystine and  cysteine solutions 
can be accurately  titra te d  w ith  sodium bromate 
in  presence or absence of brom ide ions, b u t in the 
presence of o ther am ino-acids titra tio n  w ith sodium 
iodate in  the presence of iodine is m ore accurate. 
T em perature and  acid ity , which determ ine the 
ex ten t to  which cysteine is oxidised to  cystine or 
eysteinio acid, are im portan t, as also is th e  ra te  of 
titra tio n  w ith  iodine. T ryp tophan  is th e  only arnino- 
acid which affects th e  titra tio n  of cysteine by  sodium 
iodate, probably owing to  its  own oxidation in  presence 
of cysteine. C h e m ic a l A b s t r a c t s .

E ffe c t of h y d ro g e n - io n  c o n c e n tra t io n  o n  p re 
c ip ita t io n  of c e r ta in  b a s ic  s u b s ta n c e s  b y  phos- 
p h o tu n g s tic  ac id . R . A. P e t e r s  (Biochem. J-»
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1930, 24, 1852— 1855).—The hydrogen-ion con
centration  a t  which phosphotungstate  precipitates 
of certain  bases appear depends largely on the  con
stitu tion  of the. base. W ith m ost of the  bases studied 
the precipitation appears w ith decreasing alkalin ity  ; 
with guanidine compounds, th is  is reversed.

S. S. Z il v a .
Colour reactions of benzene, naphthalene, 

anthracene, phenanthrene, p-benzoquinone, an- 
thraquinone, and quinoline. L. E k k e r t  (Pharm . 
Zentr., 1931, 72, 51— 53).—Each of the  above 
substances gives brilliant colour reactions when 0-01 g. 
in ethyl alcohol (1 c.c.) is trea ted  w ith a  10% solution 
of p-dim ethylam inobenzaldehyde in sulphuric acid 
(5 drops), or w ith nitroso-p-naphthol (0-001 g.), and 
first superposed upon, then  m ixed w ith sulphuric acid 
(1 c.c.). The ultra-v io let fluorescence colours of the 
products and  of the  original alcoholic solutions are 
also given. H . E. F . H o t t o n .

Determination of cresols. P . D u m o n t  (J. 
Pharm . Belg., 1930,12, 1— 1, 21—27, 41—45, 65—67, 
87—92; Chem. Zentr., 1930, ii, 98).—B y in teraction  
with brom ine o- and p-cresol can be converted into 
dibrom o-derivatives and  m-cresol in to  th e  tribrom o- 
derivative ; brom om etric titra tio n  cannot be used for 
analysis of the  isomerides in  solution, bu t m-cresol can 
thus be determ ined in a  m ixture. A colorim etric 
method for the  determ ination  of o-cresol in  a m ixture 
of isomerides is described. Iodom etric titra tio n  is no t 
applicable, b u t m-cresol can be determ ined iodo- 
colorimetrically in  th e  absence of its  isomerides. The 
determ ination of ??i-cresol by Q vist’s modification of 
Raschig’s m ethod (gravim etric determ ination as 
trinitro-m-cresol) is satisfactory. M ethods based on 
distillation w ith  steam  or ex traction  by m eans of a 
solvent give good results. A. A. E ld  r id g e .

Differentiation of cyclic monophenols and 
monoamines from polyphenols and polyamines.
A. Marenzi (Ann. Farm . Bioquim ., 1930 ,1 , 99— 105). 
—Differentiation is effected by m eans of phospho- 
tungstic and  phosphom olybdic reagents.

Ch e m ic a l  A b st r a c t s .
Determination of piperidine in a mixture with  

pyridine and its homologues. A. T r a v e r s  and 
Fiuxquin- (Compt. rend., 1930, 191, 1340— 1343).—  
Tiie piperidine in  a  m ix ture  w ith pyridine, a-pieoline,
-  •' 6-lutidine, and  collidine can be determ ined by

electrom etric titra tio n  of the  m ix ture  using the 
hydrogen or quinhydrone electrode.

P. G. M a r sh a l l .
Detection and determination of cocaine in 

admixture with novocaine. F . W etss (Apoth.- 
Ztg., 1930, 45 , 724—726; Chem. Zentr., 1930, ii, 
1897).—In  d ilu te  alcoholic ethereal (1: 2) solution 
novocaine, b u t n o t cocaine, is precip ita ted  by  picric 
acid. Cocaine hydrochloride in  5%  adm ix tu re  w ith 
novocaine hydrochloride can be ex trac ted  w ith ho t 
benzene. D eterm ination of m et boxy I leads to  th e  
determ ination of cocaine in presence of novocaine.

A. A. E l d r id g e .
Specificity of the phenol reagent in the deter

mination of tyrosine in proteins. V . Cio c a l teu  
(Compt. rend. Soc. Biol., 1929,101, 198— 199; Chem. 
Zentr., 1930, ii, 99).

Effect of precipitates on the proportionality 
and the development of colour in colorimetric 
determinations. C. Cio c a l t e u  (Compt. rend. Soc. 
Biol., 1929, 101, 216—218; Chem. Zentr., 1930, ii, 
99).—The addition  of lithium  sulphate prevents the  
form ation of d isturbing precip itates in  the  determ in
ation  of tyrosine according to  the  Folin-Looney 
m ethod. L. S. T h e o b a l d .

Potentiometric determination of alkaloids by 
m eans of potassium  mercuri-iodide. II. L. 
M aricq  (Bull. Soc. chim. Belg., 1930 ,39 ,496—502).— 
A tropine, hyoscyam ine, pilocarpine, cinchonine, and 
sparteine can be determ ined gravim etrically (to w ithin
I—2% ) as the ir mercuri-iodides, by  adding potassium  
m ercuri-iodide solution to  the ir d ilu te acid solutions. 
Low results obtained with pilocarpine m ay be rem edied 
by also adding m ercuric iodide. J .  D. A. J o h n so n .

Sodium alizarinsulphonate as reagent for 
alkaloids. L. R o se n t h a l k r  (Apoth.-Ztg., 1930, 
45 , 638—640; Chem. Zentr., 1930, ii, 1742).— 
L im iting concentrations for the  m icro-precipitation of 
alkaloids by sodium alizarinsulphonate are recorded. 
The reagent is specially suitable for the  detection of 
atropine. A. A. E l d r id g e .

Potentiometric titration of alkaloids with 
bi-m etallic electrodes. M. L. H o lt and L. 
K a h l e n b e r g  (J. Amer. Pharm . Assoc., 1931, 20,
I I —15).—Potentiom etric  m ethods for the  determ in
a tion  of brucine, strychnine, codeine, cocaine, m or
phine, and cinchonine using various m etallic couples 
are  described. E . H. S h a r p l e s .

B ioch em istry .
Deep respiration tetany. F . H oltz (Z. physiol. 

Chem., 1931,194, 76—80).—The reactions of a  resting 
human subject to  electrical stim uli during deep respir
ation are described. During this condition, th e  serum - 
phosphorus falls to  one th ird  of its  norm al value.

A . Co h e n .
C hanges in  b lo o d -c h lo r id e  d u r in g  a s p h y x i

a tion . I. T. S aso  (J. Biochem., Jap an , 1930, 12, 
161— 185).— During acute asphyxia th e  whole blood- 
and plasma-chloride diminishes continuously ; in slow 
asphyxia the whole blood-chloride increases despite

dim inution in the  plasma-chloride. In  prolonged 
asphyxia the  plasm a-chloride a t  first decreases, then 
increases, and finally decreases again. The hæmo- 
globin conten t of th e  blood is unchanged.

Ch em ical  A bstr a c t s .
Peripheral leucocytosis and erythrocytosis. I. 

Influence of pulmonary ventilation and of p„  of 
blood. P. A. A s h m a r in  and I. A. A l e x e e v - 
B e r k m a n . II. Pulmonary ventilation and 
erythrocytosis. P. A. A s h m a r in  and  E . A. 
V l a d im ir o v a . III. Effect of the activity of th e
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g a s t ro in te s t in a l  t r a c t  on  p e r ip h e ra l  le u c o c y to s is  
a n d  e ry th ro c y to s is .  P . A. A s h m a r in , I. A. 
A l e x e e v -B e r k m a n , and  E . A. V l a d im ir o v a . IV. 
R e la tio n  of u r in a r y  a c id ity  to  c h a n g e s  in  p e r i 
p h e ra l  leu co cy to s is . P . A. A s h m a r in  and I. A. 
A l e x e e v -B e r k m a n . V. E ffec t of lo c a l co o lin g  
a n d  w a rm in g  on  m o rp h o lo g ic a l c o m p o s itio n  of 
th e  b lo o d . P. A. A s h m a r in , I. A. A l e x e e v - 
B e r k m a n , and  E . A. V l a d im ir o v a  (A rkh. B io l. 
N auk, 1929, 29, 273—282, 283—287, 289— 298, 
299—302, 303—314). C h em ical  A bst r a c t s .

F œ ta l  b lo o d . I. O x y g en  re la t io n s h ip s  of 
u m b il ic a l  c o rd  b lo o d  a t  b i r th .  N . J .  E a st m a n  
(Bull. Johns H opkins Hosp., 1930, 47, 221—230).— 
F œ ta l blood exhibits high oxygen capacity  and high 
capillary unsaturation . Chem ical  A bstr a c t s .

Is o la t io n  b y  c a ta p h o re s is  of tw o  d if fe re n t oxy- 
h æ m o g lo b in s  f ro m  th e  b lo o d  of so m e  a n im a ls .
A. G e ig e r  (Proc. Roy. Soe., 1931, B , 107, 368— 
380).—B y the cataphoresis of oxyhæmoglobin of 
certain  anim als such as sheep and ox a t  a p n in  the  
neighbourhood of the  commonly accepted isoelectric 
po in t (6-5—7-0) and in  presence of sufficiently low 
concentrations of phosphate buffer the  oxyhæmoglobin 
from one anim al has been separated into two fractions, 
one m igrating to  the  cathode and  the  o ther to  the 
anode. These two oxyhæmoglobins when again sub
jected to  cataphoresis cannot be fu rther fractionated 
b u t behaved as homogeneous proteins, the isoelectric 
points of which differed by 0-3—0-4 p H un it. The 
tw o oxyhæmoglobins from the  same blood gave differ
en t oxygen dissociation curves, confirming the  view 
th a t  the  two fractions represent d istinc t substances. 
Sometimes a t  least, hum an blood also contains two 
different oxyhæmoglobins, b u t the ir isoelectric points 
appear to  be close together, so th a t  separation is more 
difficult. Prelim inary electro-dialysis of the haemo
globin solutions facilitates separation.

W . O. K er m ac k .
V a ria tio n  of h aem o g lo b in  c o n te n t  [of b lo o d ] a n d  

b lo o d -fo rm in g  fu n c tio n  of th e  liv e r . S. T a t u - 
zaw a  (Sei-i-kwai Med. J . ,  1930, 49, No. 5, 37— 62).—  
The hourly variation  for the  norm al resting rab b it is 
less th an  1% ; short exercise reduces the  value by 
1% . Subcutaneous injection of oxygen increases, 
and  of carbon dioxide decreases, the hæmoglobin 
content. Liver-juice increases blood form ation.

Chem ical  A b st r a c t s .
B lo o d  p ig m e n ts .  X III . P r e p a r a t io n  of m e t-  

h æ m o g lo b in  ; f lu o ro [m e t]h æ m o g lo b in , f is s io n  of 
h æ m o g lo b in  b y  p a p a in , a n d  th e  h æ m o g lo b in  in  
p e rn ic io u s  a n æ m ia . F . H au ro w itz  (Z. physiol. 
Chem., 1931, 194, 98— 106).—The m ethod previously 
described (A., 1924, i, 1127) for the  preparation  of 
methæmoglobin is un tru stw orthy  ; a  more convenient 
procedure is to  suspend oxyhæmoglobin in  5%  alcohol 
and keep th e  m ixture for 6— 10 days a t  37— 40°. 
The conversion of methæm oglobin into its  fluoro- 
derivativo (cf. loc. cit.), which shows an  absorption 
m axim um  a t  abou t 606 mu., is complete only after 
30 min. The action of papain-hydrogen cyanide on 
hæmoglobin a t  p u 5 is sim ilar to  th a t  of trypsin  
(A., 1930, 942); the  hæm in-proteose produced has 
properties sim ilar to  those of the  compound obtained

by  the  action of sodium hydroxide on hiemoglobin 
(Waelsch, A., 1927, 893). The haemoglobin of p er
nicious and secondary anaemia has the same resist
ance to  sodium hydroxide as th a t  from  norm al blood.

H . B u r t o n .
D e te rm in a tio n  f ro m  th e  o p tic a l d e n s ity  a n d  

v isc o s ity  of a  s u s p e n s io n  of th e  n u m b e r  a n d  
v o lu m e  of d is p e r s e d  p a r t ic le s .  (Mm e .) G. A ch ard  
(Compt. rend., 1931, 192, 242— 244).—The viscosity 
of a  suspension of red blood-corpuscles is related to 
th e ir num ber by  the form ula 7]/T]0= l-)-0 -0 4 S 6 A n ''17, 
where vj and v)0 are the  viscosities of the  suspension 
and excipient, respectively, and N , the  num ber of 
particles per m m .3X 10~6, lies between 0-2 and 10-0. 
Exponential and hyperbolic equations sim ilar to  those 
of Vies express the  relationship between opacity and 
num ber of red blood-corpuscles. A. R e n f r e w .

P ro te o ly tic  e n z y m e s  in  h u m a n  leu co cy te s . E . 
H u s f e l d t  (Z. physiol. Chem., 1931, 194, 137— 165). 
— E xtraction  of the  leucocytes from the  blood of a 
pa tien t suffering from myeloid leucaemia, which are 
essentially those from  bone-marrow, w ith 87%  
glycerol gives an  ex trac t containing two proteinases, 
a cathepsin and a tryp tase. The form er of these 
shows hydrolytic action a t  p a 3—7 ; optim um  fission 
of caseinogen and  edestin occurs a t  p a 4-3 and 5-3, 
respectively. The ac tiv ity  of the tryp tase  tow ards 
caseinogen increases (from p n 4) w ith rise in alkalinity  
of the medium. The am ount of the  tryp tase  isolated 
from the cells increases w ith them destruction (by 
autolysis w ith chloroform a t 37°). Autolysis of the  
leucocytes (essentially polym orphonuclear) from the  
exudate of an  acute em pyem a gives a  suspension 
containing m ainly tryp tase. The fission of caseinogen 
by th is suspension is similar to  th e  hydrolysis by 
glycerol ex tracts of the  leucocytes from the blood of 
the  horse and  dog (W illstiitter, Bam ann, and Rohde- 
wald, A., 1930, 234). A glycerol ex trac t of the 
leucocytes from norm al blood contains peptidases. 
The ex trac t hydrolyses alanylglycylglycine readily a t  
p H 7-3; the  ra te  of fission of alanylglycine (optimum 
lib pn  7-2) is three tim es th a t  of leucylglyeine (optimum 
Pn 8-1). The above enzymes are also found in 
glycerol ex trac ts of granulocytes. H . B u r t o n .

P h a s e - ru le  e q u i l ib r ia  of h o r s e  s e ru m -g lo b u lin .
J .  W. M cB a in  and  E . J a m e so n  (Trans. F araday  
Soc., 1930, 26, 768—-769).— O bservations have been 
m ade on horse serum-globulin to  ascertain  the  various 
sta tes which i t  can assume and the  conditions under 
which th ey  can exist. The results obtained have 
been analysed in a phase diagram . There is great 
sim ilarity  to  soap both in respect of the  forms of 
globulin and  soap which separate and the  shapes of 
th e  areas representing the  solutions of the  tw o sub
stances. I t  appears th a t  globulin solution, euglob- 
ulin, and pseudoglobulin are three phases of the 
same substance, dehydrated  globulin. A solution of 
globulin is th e  ordinary isotropic solution, whilst 
euglobulin and  pseudoglobulin are liquid crystalline 
phases, or a liquid and glass which are slightly doubly 
refracting. W . 0 .  K erm ack .

A c tio n  of a lc o h o ls  on  th e  c o a g u la tio n  b y  h e a t  of 
p ro te in  so lu tio n s  b u ffe re d  w ith  a c e ta te . F. 
T eo r e ll  (Biochem. Z., 1930, 229, 1— 15 ).— W hether
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ethyl alcohol is present or no t, serum -album in (horse) 
is coagulated by heat only between p n 4-7 and 6-2. 
Methyl, ethyl, and propyl alcohols, in th is order, 
have increasing inhibitory  effects on coagulation by 
heat provided acetate  is present. The effects arc 
more pronounced when the  concentration of the 
acetate is high th a n  when i t  is low. W hen the 
concentration of the  alcohol exceeds about 20%  (by 
volume) th e  coagulated m aterial wholly or partly  
dissolves when ho t, b u t is re-precipitated on cooling. 
Coagulation in  the  cold is prom oted in increasing 
degree by  the  alcohols in  th e  following order : propyl, 
ethyl, m ethyl. H um an plasm a and horse plasm a are 
affected in  the same w ay as is horse serum, b u t the  
coagulation of ovalbum in by heat is no t influenced 
by alcohol-acetate m ixtures. W. M cCa r t n e y .

C o m p o sitio n  of o x  b lo o d . A . A n d e r s o n , H . E . 
Ga y l e y , and A. D. P r a tt  (J. D airy Sci., 1930, 13, 
336—348).—D eterm inations of hæmoglobin, non- 
protein-nitrogcn, urca-nitrogen, creatinine, sugar, 
chlorides, phosphorus, calcium, and carbon dioxide- 
binding capacity  have been made.

Ch em ical  A b st r a c t s .
A cety lch o lin e  in  o x -b lo o d . P . W r e d e  and  W . 

K eil  (Z. physiol. Chem., 1931, 194, 229—231).— 
When ox-blood is trea ted  w ith  alcohol, trichloroacetic 
acid, and  e ther as described by  K apfham m er and 
Bischoff (A., 1930,1464), the  resulting ex trac t contains 
no acetylcholine. A  sim ilar ex trac t from  blood to  
which acetylcholine has been added shows none of the 
characteristic ac tiv ity  of acetylcholine. H . B u r t o n .

D e te rm in a tio n  of c h o le s te ro l, p h o s p h o ru s , a n d  
in o rg a n ic  c a lc iu m  in  one  s a m p le  of b lo o d -s e ru m .
G. H. B a r il  and J .  L a b a r r e  (Trans. Roy. Soc. 
Canada, 1930, [iii], 24, V, 185— 187).—To 1 c.c. of 
serum are added 1 c.c. of distilled w ater and 1 c.c. of 
potassium oxalate (2%). The calcium oxalate is 
separated b y  centrifuging and after washing d e te r
mined w ith perm anganate in the  usual way. The 
cholesterol in the  m other-liquor is ex tracted  w ith 
ether after th e  addition of alcoholic potassium  
hydroxide and determ ined by G rigaut’s m ethod. 
The phosphorus is then  determ ined by the  m ethod 
of Benedict and Theis (A., 1924, ii, 700).

W. O. K er m a c k .
Precipitation in the determ ination of unfer- 

mentable substances in blood. R . E g e  and J . 
Roche (Compt. rend. Soc. Biol., 1929, 102, 703— 
"06 ; Chem. Zentr., 1930, ii, 100).—Ferm entation 
should not proceed longer th an  1—2 hrs. a t  37°, the 
yeast m ust be practically  free from reducing sub
stances, and its  am ount should no t exceed 3— 4 mg. 
of dry substance for 1 c.c. of blood. If  100 mg. are 
employed the filtrate a fte r precip itation  w ith zinc 
hydroxide is richer in nitrogen th an  th a t  obtained 
after precipitation w ith  sodium tu n g sta te ; such a 
filtrate is unsuitable for the  determ ination of sugar.

A. A. E l d r id g e .
Colorimetric m ethod of investigating the 

carbohydrate m etabolism  of blood and organs, 
f • Occurrence of h exoses in addition to dextrose  
in human blood : their production in  v itro . Z. 
D isc h e  (Biochem. Z., 1930, 2 2 9 , 169— 195).—  
Differences between the results obtained when the

sugar in a  sample of blood is determ ined by two 
different m ethods (diphenylam inc-hydrochloric acid 
and indole-sulphuric acid methods) indicate th a t, in 
addition to  dextrose, hum an blood contains two other 
hexoses, a ketose and  an aldose. The am ount of 
these two hexoses in the  blood is no t increased in 
a lim entary  hyperglycannia. In  hypoglyeaemia pro
duced by  adm inistra tion  of insulin the two hexoses 
arc more rapidly  elim inated th an  is dextrose. In  
blood kep t a t  38° for 2 hrs. the greater p a rt of 
the  tw o hexoses disappears, bu t when blood is kep t 
a t  the ordinary tem perature, a ketose, probably a 
constituen t of a phosphoric ester and identical with 
th e  ketose already m entioned, is produced. This 
ketose, which disappears from the  blood when kept 
a t  37° much more rapidly th an  does dextrose, is 
found in the  red corpuscles only, whereas the  p re
formed hexoses are about equally d istributed between 
plasm a and corpuscles. B oth  the hexoses are pro
duced from dextrose when this is added to  blood.

W. M cCa r t n e y .
P r o te in - s u g a r  in  th e  b lo o d -p la s m a  of th e  h o rs e . 

H . B ie r r y  (Compt. rend., 1931, 192, 240—241).— 
In  the  products of hydrolysis of the  protein-sugar 
obtained from the  purified album in of horse plasm a, 
fZ-mannose, d-galactose, and d-glucosamine have been 
detected  and determ ined. The galactose linking is 
the w eakest. The reducing power of the  glucosamine 
is abou t a  quarter of the reducing power of the  to ta l 
protein-sugar. A. R e n f r e w .

B lo o d -s u g a r  lev e l of th e  ox. E . A. H ew it t  (J. 
Amer. Vet. Med. Assoc., 1930, 77, 362—367).—The 
blood-sugar of heifers and non-lactating cows is 
higher th an  th a t  of lactating cows. A high value 
m ay be correlated w ith oestrus in  heifers. V ariations 
in  pathogenic conditions are recorded.

Ch em ic a l  A bstr a c t s .
D is tr ib u t io n  of s u g a r  in  th e  b lo o d  of fish es . 

J . E . Gr a y  and  F . G. H all  (J. E lisha Mitchell Sci. 
Soc., 1929, 45, 142— 146).— Whole blood of norm al 
fishes contains abou t 75 mg. of sugar per 100 c.c. 
The average ra tio  of plasm a- to  eorpuscle-sugar is : 
m enhaden 2-12, pickerel 1-75, scup 1-47, silver hake 
3-60, shad 3-80, dogfish 1— 1-03.

Ch em ical  A b st r a c t s .
A lim e n ta ry  b lo o d -s u g a r  c u rv e . C h a n g e s  in  

th e  b lo o d -s u g a r  c u rv e  d u r in g  b lo o d -c irc u la tio n . 
W. W . OrpEL (Arch. exp. P a th . Plm rm ., 1930, 158, 
348—367 ; cf. A., 1929, 462).—A rterial and venous 
lfcvulose and to ta l blood-sugar of dogs are d e te r
mined a t  intervals over a  period of 3 hrs. a fter in 
testinal adm inistration of sucrose (3 g. per kg. body- 
w t.). The parallel changes exhibited by the  lsevulose 
and  blood-sugar curves are explained by inversion 
of sucrose, and  i t  is concluded th a t  absorption of 
sugar from the  intestine, and no t glycogen utilisation, 
is responsible for alim entary  blood-sugar.

A. Co h e n .
[D e te rm in a tio n  ofj s u g a r  in  0-02 c.c. of b lo o d  

b y  th e  m e th o d  of F o lin  a n d  M a lm ro s . J .  F.
McCl e n d o n  (Proc. Soc. Exp. Biol. Med., 1930, 27, 
773— 775).—The blood (0-02 c.c.) is blown into 
tungstic acid solution (2 c.c.), the  p ipette  is rinsed, 
and the  m ixture is stirred  for 1 min. and  centrifuged.
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Potassium  ferrocyanide solution (0-4 e.c.) and cyanide- 
carbonate solution (0-2 c.c.) are added to  1 e.c. of 
the  clear liquid and to  th e  standard  sugar solution 
(5 c.c.). The te s t m ixture is boiled for 8 m in., cooled 
in w ater for 1 m in., trea ted  w ith 1 c.c. of ferric iro n - 
g h a tti solution, shaken, kep t for 1 m in., and then  
d ilu ted  to  5 c.c. Ten colorimetric comparisons are 
m ade as rapidly  as possible.

Ch e m ic a l  A b s t r a c t s .
M ic ro -d e te rm in a tio n  of b lo o d -s u g a r . R . B.

G ib so n  (Proc. Soc. Exp. Biol. Med., 1930, 2 7 , 480— 
483).—Protein  and  non-sugar reducing substances are 
precipitated from 0-2 c.c. of blood w ith  2-5 times as 
m uch sodium tu ngsta te  and sulphuric acid as would 
be required by  the  original Folin and W u procedure. 
The colour developed by the  arsenotungstate reagent 
w ith form aldehyde (Benedict) is perm anent. Venous 
blood contains 06— 122 (average 91) mg. of sugar per 
100 c.c. Ch em ical  A b st r a c t s .

G ly co ly s is  of b lo o d . I . II. K . B a r r e n s c h e e n  
and  K . H Ü b n e r  (Biochem. Z., 1930, 2 2 9 , 329—342 ; 
cf. A., 1928, 912).—The m athem atical equations p ro 
posed for representing the  mechanism of glycolysis 
of blood are unsatisfactory and, in particular, fail to  
allow for the fact th a t  a 15—30 mm. period of induc
tion exists. This period can be suppressed by the 
addition of sulphate, phosphate, or arsenate ions. 
Since during glycolysis inorganic phosphate dis
appears and  since th is disappearance is accelerated 
by sulphate ions, the  action of th e  la tte r  m ay be 
regarded as an  activation  of phosphorylation. A d
m inistration of large doses of dextrose to  fasting 
persons also suppresses the  induction period of the  
glycolysis and  accelerates the  disappearance of the 
inorganic phosphate of the ir blood. W hen hexose- 
diphosphate (but no t liexosemonophosphate) is added 
to  blood the  induction period disappears and glycolysis 
is accelerated. These results indicate analogy between 
ferm entation by  yeast and glycolysis.

W. McCa r t n e y .
D e te rm in a tio n  of u r ic  a c id  in  b lo o d . R . A. 

T r e l l e s  and  R . F erram ola  (Chemia, 1929, 6, 
175— ISO; Chem. Zentr., 1930, ii, 100).—The m ethod 
of Benedict (A., 1922, ii, 405) is recommended for 
determ ining uric acid in  blood (plasma and corpuscles), 
b u t th a t  of F latow  (A., 1926, 1283) is preferred for 
plasm a or serum  alone. L. S. T h e o b a l d .

D e te rm in a tio n  of u r ic  a c id  in  b lo o d . V. V.
S a v ja l o v  and  A. V alkovttsch  (Jahrb . Univ. Sofia 
Med. F ak ., 1928, 7  ; Chem. Zentr., 1930, ii, 100).— 
One c.c. of 10% sodium hydroxide solution and 
1 c.c. of 5%  am m oniacal silver n itra te  are covered 
w ith  the  serum  (0-5 c.c. in  250 c.c. of water), and 
a fte r 1 min. a brown ring appears when the  blood 
contains 0-002—0-0025% of uric acid. In  a  modific
a tio n  of the  m ethod, 2 c.c. of sodium hydroxide 
an d  am m oniacal silver n itra te  are m ixed w ith  1 c.c. 
of serum and 5 c.c. of w ater, and the  colour obtained 
is com pared w ith  th a t  given by  5 c.c. of a  standard  
solution of uric acid and  1 c.c.' of sheep’s serum  w ith 
the  same reagents. L. S. Th e o b a l d .

C a lc iu m  a n d  p h o s p h o ru s  c o n te n t of b lo o d  a n d  
th e  c re a t in in e  co effic ien t of th e  u r in e  of so m e  
in h a b i ta n ts  of M a la y a . F . E . B y r o n  (Bull. In st.

Med. Res. M alay, 1930, No. 4, 1— 4).—The serum- 
calcium and phosphorus content of the  blood of 
norm al tropical inhab itan ts does no t appear to  vary  
from the  usual standards, b u t in  natives suffering 
from tropical ulcers and anannia the  serum-calcium 
content is sub-norm al, w hilst the  phosphorus deter
m inations are w ith in  the  norm al lim its. The urinary  
excretion of creatinine in native males is com parable 
w ith  th a t  observed in Europeans, b u t the  values 
for norm al females are lower. The excretion of 
creatinine in  the  urine in  tropical ulceration and 
anaemia is considerably reduced. C. C. N. V a s s .

D e te rm in a tio n  of b lo o d -c a lc iu m . C. 0 .  G u il-  
la u m in  (J . Pharm . Chim., 1931, [viii], 1 3 , 65— 7 6 ).— 
Plasm a or serum (5 c.c.) is digested w ith 15 c.c. of 
“ nitroperchloric ” acid (1Q0 c.c. of perchloric acid, 
d 1-61; 250 c.c. of nitric acid, d 1-39), heating gently 
a t  first and  then  vigorously to  take  to  dryness. The 
colourless residue is dissolved in  5 c.c. of w ater 
acidified w ith hydrochloric acid and washed into a 
centrifuge tube. A fter heating for 2—3 min. on the 
w ater-bath , 2 c.c. of sa tu ra ted  am m onium  oxalate 
solution are added, followed by  am m onia, drop by 
drop, to  give p n 5-0, using m ethyl-red or cresol-green 
as indicator. The calcium m ay then be determ ined 
by  igniting the  oxalate, dissolving in hydrochloric 
or sulphuric acid, and titra tin g  the  excess w ith 
carbonate-free sodium hydroxide. A lternatively, the 
oxalate m ay be determ ined by  ho t perm anganate. 
F o r the  red cells the  blood is centrifuged and the 
cells are trea ted  w ith 20%  trichloroacetic acid. A 
volume of liquid equivalent to  5 c.c. of original 
e r y t h r o c y t e s  should bo evaporated to  3 —4 c.c., 
when am m onium  oxalate is added and the  determ in
ation continued as above. T. M c L a c h la n .

M ic ro -d e te rm in a tio n  of c o p p e r  in  b lo o d . F. 
Gr e n d e l  (Pharm . W eekblad, 1930, 6 7 , 1345— 1351). 
—Im provem ents in  the  au th o r’s m ethod of micro- 
determ ination of copper in  foods (B ., 1930, 1089), 
which result in greatly  increased delicacy, are de
scribed. The m ethod perm its determ ination of
3—5X 10"3 mg. Cu in  3—5 c.c. of blood w ith an 
accuracy of 2 x  10-4 mg. S. I . L e v y .

S ilic ic  a c id  c o n te n t of h u m a n  b lo o d  a n d  its  
v a r ia t io n  a f te r  in g e s t io n  of s ilic ic  ac id . H. 
K r a u t  (Z. physiol. Chem., 1931, 1 9 4 , 81— 97).—The 
silica content of the  ash from 23 samples of normal 
blood varies from 1-16 to  3-02% ; the  average value 
is abou t 1-7%. The m ean value for 55 samples of 
blood from subjects w ith pulm onary tuberculosis is 
1-99% (limiting values 1-07 and 4-02%). A dm inistra
tion  of “ silistren ” (a glycol silicate), equivalent to 
10 g. of S i0 2 during 4 weeks, to  tubercular subjects 
causes, in  about 80%  of the  cases, an  increase in the 
silica content of th e  blood; th e  norm al value is 
reached after 4 weeks. Inhalation  of a  solution of 
low-molecular silicic acid (W illstatter, K rau t, and 
Lobinger, A., 1929, 1251) during 4 weeks (=400 nig. 
of S i0 2) causes a considerable increase in  the  silica 
con ten t of the blood, which is, in  m any cases, greater 
th a n  the  am ount inhaled.

The silica conten t of the  ash (from 5 c.c. of blood) 
is determ ined by repeated trea tm en t of the  ash with 
nitric and  sulphuric acids, evaporation to  dryness, and
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in c in er a tio n  o f  th e  re s id u e  ; t h e  d ifferen ce  in  w e ig h t  
w h e n  th is  is  h e a te d  w ith  h y d ro flu o r ic  a n d  su lp h u r ic  
a c id s  is  d e te r m in e d . H . B u r t o n .

T o x ic ity  of b lo o d  w h ic h  h a s  b e e n  fro zen . W . A.
O s b o r n e  (Austral. J .  E xp. Biol., 1930, 7, 223— 
225).—Defibrinated blood taken  from a  dog produces 
toxic effects when injected in to  th e  same anim al 
after having been twice frozen and thaw ed. The 
action is p robably  due to  a  protein  liberated from 
the corpuscles and possibly denatured as the  result 
of freezing and thawing. W. 0 . K e r m a c k .

A n titry p s in . I . D e te rm in a tio n  in  s e ru m . F .
Ch r o m e t z k a  an d  W . K n o k e . I I . N a tu re . F . 
C h r o m e t z k a  (Z. ges. exp. Med., 1930, 69 , 656—664, 
665—678; Chem. Zentr., 1930, ii, 2143).—The visco- 
simetric and W illstà tter’s titra tio n  m ethods are equally 
good. The effects of reaction tim e, concentration of 
enzyme and substra te , and the  p n on the  an titryp tic  
action of serum have been investigated. The p a 
curve shows in acid as well as in  alkaline solutions 
an an titrypsin  decomposition m axim um  which is 
independent of th e  isoelectric po in t of the serum- 
colloids, b u t coincides w ith a m axim al increase in 
viscosity of the  serum. The irreversible decom
position of an titrypsin  is regarded as “ swelling- 
denaturation.” No change in  solubility of the  serum 
components was observed. A. A. E l d r e d g e .

A g g lu tin a tio n  of ce ll s u sp e n s io n s . N. B e u m é e - 
N i e u w l a n d  (Chcm. W eekblad, 1930, 27, 658—663).

S. I .  L e v y .
A n tig e n ic  p r o p e r t ie s  of c o lla g e n  a n d  th e i r  

v a r ia tio n s  u n d e r  th e  in flu en ce  of r a d iu m  e m a n a 
tion . J .  L o i s e l e u r  and  A. U r b a i n  (Compt. rend. 
Soc. Biol., 1930, 103, 776—778; Chem. Zentr., 1930, 
ii, 80).— Collagen from  ra ts ’ tails, dissolved in  d ilute 
acetic acid, shows tow ards rabb its  certain  antigenic 
properties which are weakened b y  heating or by  the 
action of radon. L . S. T h e o b a l d .

T o x ic ity  of lu n g s  in  fœ ta l  life  a n d  i t s  a c c e le ra t
ing in fluence  o n  b lo o d  c o a g u la tio n . K . S a k u r a i  
(Sei-i-kwai Med. J . ,  1930, 4 9 , No. 1, 23—24).—The 
toxicity to  rabbits and the  coagulant power for dog’s 
oxalated blood-plasma of a saline ex trac t of fœ tal 
dog’s lung are parallel, b u t the  toxicity  is only one 
eighth of th a t  of adu lt lung.

Ch e m ic a l  A b s t r a c t s .
Influence of h u m a n  p la c e n ta l  e x t r a c t  o n  th e  

blood c o a g u la tio n  of th e  r a b b i t .  E . H o r i  and  K . 
Sak urai (Sei-i-kwai Med. J ., 1930, 4 9 , No. 2, 21—  
29);—Changes in  the  coagulability and composition 
of rabbit’s blood after injection of different quantities 
of human placental ex trac t are recorded.

Ch e m ic a l  A b s t r a c t s .
T o x ic ity  of h u m a n  p la c e n ta  fo r  r a b b i ts ,  a n d  i ts  

a c c e le ra tin g  in flu en ce  o n  c o a g u la tio n  of b lood . 
C hem ical n a tu re .  K . S a k u r a i  (Sei-i-kwai Med. J ., 
1929, 48, No. 12, 52—S9).—The tox icity  of the 
placental ex tract is parallel w ith its  blood-coagulating 
power. Both activities are weakened or destroyed 
by oxidation, heat, proteolytic enzymes, and long 
exposure to  air. The active principle is globulin
like in nature, b u t contains 1-226% P ; i t  is no t a

nucleo- or phospho-protein, and is considered to  be 
tissue fibrinogen. Ch e m ic a l  A b s t r a c t s .

D e te rm in a tio n  of th e  t im e  of c o a g u la tio n  of 
b lo o d . H . L a m b e r t  (Münch. med. W och., 1930, 77, 
586—588 ; Chem. Zentr., 1930, ii, 80)—An alkali-free 
substance, “ A throm bit,” which strongly hinders 
coagulation and  is suitable for th e  m anufacture of 
instrum ents, is described. L . S. T h e o b a l d .

S o d iu m  p o ly a n e th o le su lp h o n a te , a  n e w  p r e 
v en tiv e  of b lo o d -c o a g u la tio n . V. D e m o l e  and M. 
R e i n e r t  (Arch. exp. P a th . Pharm ., 1930, 158, 211—  
218).—The effect of sodium polyanetholesulphonate 
on blood-coagulation, blood-pressure, and respiration 
is described. Blood taken from a  rab b it 1 hr. after 
injection of 15 mg. per kg. body-wt. does no t coagulate 
in 24 hrs. I t  is suggested th a t  prevention of coagul
ation  is associated w ith the  molecular size ra ther 
th a n  w ith the  chemical constitution of the  preventive.

A. Co h e n .
D o u b le  re f ra c t io n  of m y o s in  a n d  i t s  r e la t io n  to  

th e  s t r u c tu r e  of th e  m u s c le  f ib re . A. L. v o n

M u r a l t  and J . T. E d s a l l  (Trans. F arad ay  Soc., 
1930, 26, 837— 851).— Optical observations on a 
solution of muscle-globulin undergoing a  shearing 
m ovem ent between crossed Nicols indicate th a t  it  
consists of a monodisperse system  of m yosin particles 
of an  ellipsoid or rod-like form. D énaturation  causes 
disappearance of double refraction. The ex trac t of 
muscle-globulin m ay also be obtained as a  thixotropio 
gel. W. 0 . K e r m a c k .

C o n s titu e n ts  of m u s c le  e x t r a c t  of a q u a tic  
a n im a ls . I I I .  O y s te r . K . Y o s h im u r a  and K . 
N i s h i d a  (J. Agric. Chem. Soc. Jap an , 1930, 6, 618—  
622).—Fresh oyster contained : w ater 84-27, crude 
protein  S-19, protein  5-33, water-soluble crude pro
tein  3-16, water-soluble protein 0-31, crude fa t 1-43, 
crude ash 1-71%. The following nitrogen compounds 
were isolated from 13 kg. of fresh muscle : trim ethyl- 
amine chloroaurate 1-40, adenine p icrate 0-15, argin
ine n itra te  1-90, betaine hydrochloride 30-70, leucine
4-70, tau rine 17-30, am m onium  chloride 10-92 g.

C h e m ic a l  A b s t r a c t s .
C h o lin e  in  th e  u te r u s  a n d  i t s  r e la t io n  to  

la b o u r . E . S t r a c k  and A. L o e s c h k e  (Z. physiol. 
Chem., 1931, 194, 269—276).—N on-pregnant hum an 
u terus contains 47 mg. of choline per kg. of fresh 
organ. The uterus of the  pig and  cow contains 
abou t 160 mg. per kg. w hether pregnant or non- 
pregnant. The placenta of the  cow, after 5—6 
m onths, contains only 90 mg. per kg. (cf. A., 1929, 
1191). There appears to  be no relation between the 
choline content of the uterus and  labour.

H . B u r t o n .
P r o te in  s u lp h u r ic  e s te r  f ro m  th e  m u c o u s  

m e m b ra n e  of th e  s to m a c h . H . Ma t h i s  (Bioehem. 
Z., 1930, 229, 263—264; cf. A., 1930, 945).—The 
constitu tion  of protein sulphuric esters varies accord
ing to  th e  organ from which th ey  are derived. The 
compound obtained from the anterior p a r t of the 
p itu ita ry  gland has the  properties of a  globulin, and 
of the  nine sulphur atom s which i t  contains seven 
are presen t in  sulphuric acid radicals and  none in 
cystine radicals. None of the properties of a  globulin 
is exhibited by the substance obtained from the  liver,
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and in  th is substance two of the  three sulphur atom s 
occur in sulphuric acid radicals, w hilst the th ird  is 
no t in a cystine radical. The ester extracted  from 
the  mucous m em brane of the  stom ach contains 1-67—
1-77% S, all of which forms p a r t of sulphuric acid 
radicals. W . M c C a r t n e y .

K e p h a lin  f ro m  h u m a n  b ra in .  I I . O x id a tio n  
a n d  p u r if ic a t io n  of k e p h a lin . I. H . P a g e  and M. 
B e l o w  (Z. physiol. Ghem., 1931, 1 9 4 , 1(56— 190).— 
Purification of kephalin by F rankel and N eubauer’s 
m ethod (A., 1909, i, 870) gives an  ash-free p roduct; 
the yield is, however, only 50% . E ther-alcohol p re
cip itation  gives a product with a low iodine value, 
w hilst precip itation  of an  aqueous emulsion with 
alcohol affords a  sample w ith a higher iodine value. 
W hen kephalin is exposed to  air for about 30 days, 
decreases in the  carbon, hydrogen, and nitrogen con
te n t and the  iodine value are fo u n d ; the neutralis
ation value increases. These changes are largely 
obviated when the  kephalin is kep t under alcohol. 
The oxidation of solutions or suspensions of kephalin 
by air is accelerated by the  addition of ferrous or 
ferric s a l ts ; the  presence of acetic acid is no t essential, 
as is the case w ith lecithin (cf. W arburg, A., 1913, i, 
698). H . B u r t o n .

O x y c h o le s te ro l a n d  in te rm e d ia ry  c h o le s te ro l 
m e ta b o lis m . G. B is c h o f f  (Z. ges. exp. Med., 
1930, 7 0 , 83—99; Chem. Zentr., 1930, ii, 2005).— 
Cholesterol and sitosterol, when heated in  air above 
the m. p., give Lifschiitz’s oxycholesterol reaction. 
Cholesteryl oleate gives the  reaction w ithout previous 
hydrolysis. Oxycholesterol is formed when aqueous- 
alcoholic cholesterol is evaporated in a ir on a  water- 
bath . Oxycholesterol was no t obtained in absence 
of a h  from brain, blood, or egg-yolk.

A. A. E l d r i d g e .
B ro m id e s  of th e  h ig h ly  u n s a tu r a te d  a c id s  of 

c o d -liv e r  o il. I. D e n is o v  (Masloboino Zhir. Delo,
1929, No. 6, 31—34).—D eterm inations of the solubility 
and bromine content of the  bromo-compounds indicate 
th a t  the compounds insoluble in  ether probably  
represent terapinic acid as octabrom o-derivative. 
Linolenic acid is probably no t present.

C h e m ic a l  A b s t r a c t s .
N a tu re  of th e  h ig h ly -u n s a tu ra te d  fa t ty  a c id s  in  

l a r d  f ro m  p ig s  fed  o n  m e n h a d e n  oil. J .  B. 
B r o w n  (J. Biol. Chem., 1931, 9 0 , 133— 139).—  
Feeding of pigs on a d ie t containing about 14%  of 
m enhaden oil results in  an increase in unsatu ration  
of the  lipins and fa tty  acids of the  livers, and the 
storage of 2-7% of highly-unsaturated acids in the  
lard. These liighly-unsaturated acids, isolated as 
the  polybromidcs of the ir m ethyl esters, are of 
approxim ately th e  same mol. w t., b u t are less u n 
sa tu ra ted  th an  those isolated in a  sim ilar m anner 
from the  original m enhaden oil; the  m. p. range of 
the  m ethyl ester polybrom ides is sim ilar in the  two 
cases. H . A. P i g g o t t .

C y stin e  a n d  c y s te in e  c o n te n t of h u m a n  h a ir .  
T . T a d o k o r o  and H . U g a m i  (J. Biochem., Jap an ,
1930, 1 2 , 187— 193).—The cystine conten t of the 
term inal portion of hum an hair is lower th an  th a t  
of o ther p o rtio n s ; it  diminishes w ith age, although 
the  cystine : nitrogen ra tio  rem ains constant. Black

hair contains more m elanin th an  w h ite ; it  also has 
a high cystine and low nitrogen content. The hair 
of young men contains more g lutathione and has a 
higher cysteine : cystine ratio  th an  th a t  of old men.

Ch e m i c a l  A b s t r a c t s .
O c c u rre n ce  of le a d  in  h e n 's  eg g s . W . B. S. 

B is h o p  and T. C o o k s e y  (Med. J .  A ustral., 1929, 2, 
660—662).—Lead (0-052—0-114 mg. per égg) was 
detected. Ch e m i c a l  A b s t r a c t s .

G e o g ra p h ic  lo c a tio n  a n d  io d in e  c o n te n t  of th e  
th y ro id  g la n d . E. F e n g e r , R . H. A n d r e w , and 
J . J .  V o l l e r t s e n  (J. Amcr. Chem. Soc., 1931, 53,
237—239).—The (yearly) average iodine conten t of 
desiccated, fat-free, pig-thyroid glands from N. 
D akota is 0-32% (limits 0-13 and 0-53%), w hilst for 
glands from Texas i t  is 0-60% (limits 0-44 and  0-7S%).

H . B u r t o n .
R e la tiv e  a m o u n ts  of ly so z y m e  p r e s e n t  in  th e  

t is s u e s  of so m e  m a m m a ls .  H . F l o r e y  (Brit. J .  
E xp. P a th ., 1930, 11, 251—261).—In  general the 
spleen, kidneys, and  lungs are rich in  lysozym e; 
skeletal muscle contains little  or none. The am ount 
present in  the  testis and brain is small. R a t tissue 
has a  low content of the enzyme.

C h e m i c a l  A b s t r a c t s .
C h e m ic a l n a tu r e  of p ro te in  s u b s ta n c e s  of liv in g  

ce lls . O. L o b w  (Protoplasm a, 1930, 11, 196— 
209).—Evidence is advanced in  support of th e  theory  
th a t  protoplasm  is built up from labile protein  mole
cules which represent the initial stage of protein 
synthesis in p lants. The labile form m ay be coagul
ated  and  yield the  norm al reserve protein  of the  
tissues. “ A. G. P o l l a r d .

I s o e le c tr ic  p o in t  of c e lls  a n d  t is s u e s . H.
P f e i f f e r  (Trans. F arad ay  Soc., 1930, 26, S22— 
834).—A discussion of the conception of the  iso
electric po in t of cell contents, w ith a  review of m ethods 
used for its  determ ination. W. 0 . K e r m a c k .

O sm o tic  p ro p e r t ie s  of l iv in g  ce lls  (eg g s of 
A r b a c ia  p u n c tu la ta ) .  M. M c C u t c h e o n ,  B. L u c k é ,  
and  H . K . H a r t l i n e  (J. Gen. Physiol., 1931, 14, 
393— 403).—The B oyle-van ’t  Hoff law is followed 
reasonably accurately over wide variations in osmotic 
pressure by  eggs of Arbacia punctulata, if allowance 
is m ade for osmotically inactive constituents, and 
th e  m em brane is tru ly  semipermeable.

P . G. M a r s h a l l .
K in e tic s  of o s m o s is  in  l iv in g  ce lls . B. L u c k é ,

H . K . H a r t l i n e , and  M. M c C u t c h e o n  (J. Gen. 
Physiol., 1931, 14, 405— 419).—The perm eability of 
unfertilised eggs of Arbacia punctulata is independent 
of the osmotic pressure of the  solution and  is greater 
during exosmosis th an  during endosmosis a t  15—21°.

P. G. M a r s h a l l .
“ H y r a x ,” a  n e w  m o u n tin g  m e d iu m  fo r 

d ia to m s . G. D. H a n n a  (J. R oy. Microscop. Soc. 
1930, 50, 424— 426).—The properties of “ hyrax ,” 
a  synthetic naphthalene resin, n  1-82248, are de
scribed. F .  0 . H o w it t .

T h e  m u c u s  of th e  g a s t r ic  ju ic e  a n d  i t s  v a r i 
a tio n s . D. R . W e b s t e r  (Trans. R oy. Soc. Canada, 
[iii], 1930, V, 24, 199—200).—G astric juice obtained 
from  dogs w ith  a  gastric fistula and oesophagotomy
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was neutralised w ith sodium hydroxide, acidified 
with acetic acid, and 1—2 volumes of acetone were 
added, when a precip itate was obtained from  which 
a substance was separated, apparen tly  a monosodium 
salt of m ucoitinm onosulphonic acid. The content of 
the mucin-like substance in  the gastric juice varied 
inversely w ith the  acidity, b u t directly  w ith  the 
concentration of to ta l base and neu tral chlorides. 
I t  was very scanty  in histam ine juice, b u t greatly  
increased by pilocarpine stim ulation.

W . 0 .  K er m ac k .
V a ria tio n s  in  th e  c o m p o s itio n  of th e  g a s t r ic  

ju ice  u n d e r  d if fe re n t c o n d itio n s . B . P . B a b k in  
(Trans. Roy. Soc. Canada, 1930, [iii], 2 4 , V, 201— 
205).— Experim ents on dogs with a H eidenhain 
pouch (in which the parasym pathetic nerves have 
been cut) show th a t  “ horm onal ” stim ulation (caused 
by the presence of food in the stom ach and inde
pendent of nervous impulse) causes increase in the  
quantity  and acid ity  of the juice, bu t no t in  content 
of organic substance (mucin-like m aterial) or of 
enzyme, w hilst injection of pilocarpine, which stim ul
ates the parasym pathetic, causes the  form ation of a 
juice rich in enzymes and  organic substance. The 
quantity  and acid content are in this la tte r  case 
increased only in  a  minor degree.

W . 0 .  K er m a c k .
G a s tr ic  s e c re tio n  in  in fa n ts  a n d  c h ild re n . 

A. V. N ea l e  (Arch. Dis. Childhood, 1930, 5, 137—  
145).—The effect of injection of histam ine on the 
acidity is described. Ch em ical  A bstr a c t s .

A cid ity  a n d  c h lo r id e  c o n te n t of g a s t r ic  ju ice .
G. V. R u d d  (Brit. J .  E xp. P ath ., 1930, 11, 240— 
244).—Responses to  meals of gruel and cream have 
been compared. V ariations in  composition of the  
gastric juice are due to  changes in  the am ounts of 
hydrochloric acid and neutral chloride being secre ted ; 
the to ta l chloride content rem ains approxim ately 
constant. Ch em ical  A bstr a c t s .

C hanges in  c o m p o s itio n  of p a ro t id  s a liv a  in  
the dog  a f te r  se c tio n  of th e  s y m p a th e tic  n e rv e  in  
the n eck  a n d  a f te r  e x t i rp a t io n  of th e  s u p e r io r  
cervical s y m p a th e tic  g a n g lio n . H . B a x t e r  (Trans. 
Roy. Soc. Canada, 1930, [iii], 24, V, 207—211).

D igestive s e c re tio n s  of th e  la r v a  of th e  
Japanese b e e tle  (P o p illia  ja p ó n ica , N e w m .).

C. S w in g l e  (J. Econ. E ntom ., 1930, 2 3 , 956— 
958).—The presence of iron (ferrous), alum inium , 
calcium, magnesium, potassium , sodium, am m onium, 
carbonate, chloride, n itrite , and phosphate is recorded.

A . G. P o l l a r d .
Iro n  c o n te n t of m ilk s  (h u m a n , cow , donkey , 

and g o a t). E . L e s n é , R . Cl e m e n t , and P. Ziz in e  
(Bull. Soc. Chim. biol., 1930, 12, 1410— 1413).—The 
milk (500 c.c.) is evaporated to  a paste  and then 
incinerated. The iron in the  ash is determ ined by 
dissolving in hydrochloric acid, adding potassium  
permanganate solution until pink, and m aking alkaline 
with sodium hydroxide solution. A fter warm ing to 
remove traces of ammonia, the  solution is made 
exactly neutral w ith hydrochloric acid and diluted 
to 40 c.c. The coloration produced by adding 5 c.c. 
of a 1% solution of alloxantin is compared w ith th a t 
produced by a standard  solution of iron. I t  is shown

th a t  the  iron content is approxim ately the same in 
the milks of woman, cow, goat, and  donkey.

B . L e v in .
D e te rm in a tio n  of a c id s  in  u r in e . F. Ma in z e r  

and  M. B r u h n  (Biochem. Z., 1930, 229, 216—232). 
—A m ethod is described by  which the  titra tab le  
acid ity  of urine can be determ ined while its  content 
of carbon dioxide is kep t constant. A lthough the 
m agnitude of the  titra tab le  acid ity  of the  urine is 
dependent on the  pressure of carbon dioxide prevail
ing during the  titra tion , this m ethod gives sa tis
factory  results w ith acid urines, and the errors 
arising in the  case of alkaline urines can be corrected 
by calculation if the  carbon dioxide content and its 
pressure are known. If  the  titra tab le  acidity  and 
the  to ta l carbon dioxide content are determ ined a t  
the  same pressure of carbon dioxide the  value ( t i tra t
able ac id ity -f am m onia—hydrogen carbonate) is inde
pendent of the absolute value of the carbon dioxide 
pressure. W. McCa r t n e y .

D e te c tio n  of ace to n e  a n d  a c e to a ce tic  a c id  in  
u r in e . H . K a ise r  and E. W etzel  (Siiddeut. 
A poth.-Ztg., 1930, 70, 175— 180; Chem. Zentr., 1930, 
ii, 2018—2019).-—Norm al urine is free from ketonic 
substances; when present, acetone and  acetoacetic 
acid occur together. The nitroprusside reaction de
tects both . The Lorber-F ischer-H orkheim er iodo
form reaction is the m ost trustw orthy . G erhard t’s 
ferric chloride reaction is characteristic b u t insensitive. 
For the  detection of acetoacetic acid Arroguine’s 
im proved m ethod is free from objection. Colorimetric 
m ethods for the  determ ination of acetone substances 
are inaccurate. A. A. E l d r id g e .

A c e to a c e tic  a c id  in  th e  o rg a n is m . H . K a is e r , 
E. W e t z e l , and D. B e isc h e r  (Siiddeut. Apoth.-Ztg., 
1930, 70, 152— 153; Chem. Zentr., 1930, ii, 2018).— 
Saturation  of a solution of sodium aeetoacetate 
(Em den and Michaud) w ith sodium chloride affords 
the solid salt, which in solution is m uch more stable 
th an  th e  free acid. M ethods of detection are dis
cussed. A. A. E l d r id g e .

O rig in  of u ro b ilin o g e n . I .  M. R a b in o w it c ii  
(Arch. In t. Med., 1930, 46, 1014— 1017).— Removal 
of blood from a  hum an ovarian cyst caused an exces
sive urobilinogen conten t of the  urine to  become 
normal. Since th is blood was sterile, i t  is suggested 
th a t  urobilinogen m ay be formed no t only extra- 
intcstinally , b u t also in  the  absence of reducing 
bacteria. A. Co h e n .

U rin e  c o n ta in in g  b ile  p ig m e n t. H . S za n c er  
(Siiddeut. Apoth.-Ztg., 1930, 70, 262; Chem. Zentr., 
1930, ii, 1895).—The reactions of an  icterous urine 
containing bile pigm ent and 3%  of dextrose are 
described. Bilirubin appears to  bo easily oxidisable, 
a  fact which m ay lead to  error owing to  the  production 
of a  green colour w ith reagents for protein  or aldehyde.

A. A. E l d r id g e .
D e te rm in a tio n  of b ile  ac id s . C h o la lu r ia . C. L. 

D uco and  P. T. P a n z a  (Semana med., 1930, 3 7 ,  
1193— 1198; Chem. Zentr., 1930, ii, 1893).—The 
surface tension of a  solution, brought to  the  iso
electric po in t w ith 1 % phosphoric acid, is determ ined 
before and after removal of the  bile acids by means
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of anim al charcoal. The depressant effect on the 
surface tension of balsamic substances is independent 
of the  ac id ity ; hence these can be distinguished from 
bile acids by determ ination of the  surface tension 
before and after acidification. D eterm inations of 
bile acids in urine and duodenal juice were made. 
Salts of bile acids are norm ally excreted in  the urine, 
which contains 0-10—0-25 g. per litre, calculated as 
sodium glycocholate. A. A. E l d r i d g e .

M ic ro sc o p ic a l s tu d ie s  in  p e rn ic io u s  anaem ia.
I. W. E . C o o k e  and C. F . H il l  (J. lloy . Micros. 
Soc., 1930, 50, 427— 132).—A n investigation of the  
histology of the ery throblasts and erythrocytes in 
pernicious aiuemia. F . 0 . H o w it t .

E ffe c t of m u s c u la r  e x e rc is e  in  b e r ib e r i .  I I I .  
O x y g en  d e b t, o x y g en  re q u ir e m e n t ,  a n d  c h a n g e s  
in  r e s p i r a to r y  q u o tie n t, r e s p i r a to r y  v o lu m e , a n d  
c a rb o n  d io x id e  o u tp u t. E . H a y a s a k a  and R. 
I n a w a s h ir o . IV . In te rm e d ia te  w a te r  ex c h a n g e . 
V. L a c tic  a c id  m e ta b o lis m . E . H a y a s a k a  (T o - 
hoku J . E xp . Med., 1930, 14, 53—71, 72—S4, 85— 
92). C h e m ic a l  A b s t r a c t s .

R e la tio n  of v i ta m in s  to  c a rc in o g e n e s is . W .
N a k a h a r a  (Sci. Papers In st. Phys. Chem. Res. Tokyo, 
1930, 15, 32— 36).—There is no satisfactory evidence 
supporting tho view th a t vitamin-M deficiency or 
excessive adm inistration of vitam in-D  is conducive 
to  the developm ent of cancer. W. 0 . K e r m a c k .

E ffec t of te s tic le  e x t r a c t  a n d  n o r m a l  s e r u m  on  
th e  g ro w th  of a  t r a n s p la n ta b le  e p ith e lia l  tu m o u r  
of th e  r a b b i t .  F . D. R e y n a l s  (Science, 1930, 72, 
608— 609).—Testicle ex trac t inhibited, w hilst norm al 
rabb it serum prom oted, grow th . L. S. T h e o b a l d .

M e c h a n ism  of e n h a n c e m e n t of in fe c tio n s  b y  
te s tic le  e x tra c t .  D. C. H o f f m a n  and F . D. 
R e y n a l s  (Science, 1930, 72, 508).—An inert sub
stance such as Ind ia  ink spreads to  a  greater ex ten t 
in tho skin of rabbits when mixed w ith testicle 
ex trac t and  intracutancously injected. K idney and 
spleen ex trac ts also increase spreading, b u t r a t  and 
rab b it sera aro w ithout effect on the  diffusion of 
the  ink. An increased perm eability of the host cells 
also appears to  bo an  effect of th e  enhancing ex tract. 
The enhancing ac tiv ity  of testicle ex trac t is destroyed 
by heating a t  60° for 30 m in. L. S. T h e o b a l d .

In c re a s e  of th e  b lo o d -p h e n o l a n d  -p h e n o l 
d e r iv a tiv e s  a n d  th e  a p p e a ra n c e  of f re e  p h e n o l in  
th e  b lo o d  in  c i r rh o s is  of th e  liv e r . E . B e c h n e r  
(Munch, med. Woch., 1930, 77, 751—752; Chem. 
Zentr., 1930, ii, 79).—A m oderate increase in  blood- 
phenol could bo detected in m any cases of c irrhosis; 
tho appearanco of frco phenol is also notew orthy. 
Disturbances in the  detoxication of intestinal poison 
m ust take  placo accordingly in  cirrhosis.

L. S. T h e o b a l d .
A c c e le ra tio n  of b lo o d  c o a g u la tio n  b y  e c la m p s ia  

u r in e . K. S a k u k a i  (Sei-i-kwai Med. J ., 1930, 49, 
No. 4, 27— 37).—U rea, uric acid, creatinine, and 
hippuric acid do no t accelerate blood coagulation. 
Urine of eclampsia accelerates coagulation, w hilst 
th a t  of p regnant women excreting a large am ount of 
album in docs no t contain a coagulant.

Ch e m ic a l  A b s t r a c t s .

U ro b ilin  a n d  b i l i ru b in  in  th e  b lo o d  a n d  u r in e  
in  le p ro sy . E . A. M o l i n e l l i  and M . R o y e r  
(Compt. rend. Soc. Biol., 1929, 102, 873; Chem. 
Zentr., 1930, ii, 79).—U rinary  urobilin is norm al in 
leprosy. Blood bilirubin is no t increased; urobilin 
is no t present in  the  blood. L. S. T h e o b a l d .

P o s t-o p e ra t iv e  b lo o d  c h e m is try . E . A n d r e w s  
and K . R e u t e r s k io l d  (Ann. Surg., 1930, 92, 786— 
799).—A fter operation no significant changes were 
found in  the  blood-sugar, -water, -chloride, or -carbon 
dioxide. The perm eability of the skin was increased. 
Profound changes occur in  the  mineral salt balance, 
the  potassium  ¡ calcium ratio  often falling below 
unity . Ch e m ic a l  A b s t r a c t s .

A c id -b a se  e q u i l ib r iu m  in  m a n  a f te r  re m o v a l 
of th e  s to m a c h . P . A. A s h m a r in  and E . E. 
M a r t in s o n  (Arkli. Biol. N auk, 1928, 28, 399— 417). 
—A brupt and  relatively great changes in  th e  p n of 
the  urine w ith changes in  the  acid ity  of the d iet wore 
observed; they  are a ttrib u ted  to  retention of bases 
and to  excretion of bases through the intestinal trac t. 
F o r low p a values, urinary  A — B = N H 3+ F —K ; for 
all p n values A —B —N H 3 wher e A i n 
organic acid, B = ino rgan ic  bases, to ta l titra tab le  
acidity, K = organ ic  acids w ith correction for arnino- 
acids and creatinine, and i? = titra ta b le  acids less 
hydrogen carbonate and free carbon dioxide.

Ch e m ic a l  A b s t r a c t s .
A c id -b a se  e q u i l ib r iu m  of p e p tic  u lc e r . R . 

S t e r n  (Arch. exp. P a th . Pharm ., 1930, 158, 108— 
115).— Peptic ulcer was trea ted  (orally) w ith  an 
alkaline preparation  on a protein-deficient d iet. In 
a  small proportion of cases the  urine was readily 
alkalised. In  m ost cases, however, a  p a of 7-0 was 
only tem porarily observed after several days of con
tinuous trea tm en t, the response resembling th a t  of 
cases of acid urine w ithout ulcer. A. Co h e n .

E ffec t of p a ra th y ro id e c to m y  o n  th e  fo rm a tio n  
of e th e re a l  s u lp h a te s  in  d o g s . V. E . S t e f a n o v ic h  
(Arkh. Biol. N auk, 1928, 28, 291—295).—E xtirpation 
of parathyroid  or thyroid  of dogs w ith  gastric fistula 
resulted in augm ented ethereal sulphate conjugation, 
w hilst com plete thyroparathyroidectom y caused great 
dim inution in  this synthesis. A dm inistration of 
calcium stim ulated indirectly the  ac tiv ity  of the 
liver. Lowering of th e  blood-calcium did no t always 
dim inish ethereal sulphate synthesis. Complete ex
tirpa tion  did  no t d istu rb  the  synthesis in dogs which 
fasted  before and after the  operation.

Ch e m ic a l  A b s t r a c t s .
P a r a th y r o id  a n d  flu o ro -h y p o ca lc sem ia . R. 

G e r s c h m a n n  (Compt. rend. Soc. Biol., 1930, 104,
411— 412; Ann. farm , bioquim ., 1930, 1, 77—84; 
Chem. Zentr., 1930, ii, 1870).—W ith thyroparathyr- 
ectomised dogs the hypocalcsemia following intraven
ous injection of sodium fluoride sets in more rapidly 
and rem ains a t  the  m inim al value; w ith normal 
dogs th e  original value was no t reached after 24 hrs.

A. A. E l d r id g e .
P a r a th y r o id  a n d  hyp o ca lcsem ia . R . G e r s c h 

m a n n  (Compt. rend. Soc. Biol., 1930, 104, 413— 414; 
Ann. farm , bioquim., 1930, 1, 85— 88; Chem. Zentr., 
1930, ii, 1870).— The blood-calcium curve of thyro- 
parathyrectom ised dogs after intravenous injection
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of calcium chloride is sim ilar to, b u t a t  a  lower level 
than, th a t  of norm al dogs given a  sim ilar injection.

A. A. E l d r i d g e .
Derangement, during disease, of the mechan

ism regulating' the mineral m etabolism  of 
cattle. B. Sjo lle m a  and  L. S e e k e r s  (Biochem. Z., 
1930, 229, 358—380; cf. A., 1928, 1395).—The 
mineral content of the  blood-senim of cows suffering 
from p artu rien t paresis or grass staggers has been 
examined. I t  has been found th a t, especially as 
regards the  quantities of magnesium, to ta l calcium, 
diffusible calcium, and inorganic phosphorus, great 
differences are exhibited between the  diseased and 
healthy anim als and between anim als suffering from 
one disease and those suffering from the  other. 
Differences were also found in the  ratios between the 
different mineral constituents as well as between the 
different forms in which they  were present. General
isations regarding the  connexion between the  mineral 
contents of th e  blood and th e  sym ptom s of th e  d is
eases cannot be given, although from knowledge of 
these contents diagnoses can be made.

W. M cCa r t n e y .
Serum-calcium in pneumonoconiosis. M. J . 

Sokoloff and A. Can ta r o w  (Amer. Rev. Tubercul
osis, 1930, 22, 449— 454).—The serum-calcium (7-98— 
14-81 mg. per 100 c.c.) was high in 26 of 31 cases; 
the value is no t related to  the  incidence or ac tiv ity  
of the complicating tuberculous process.

Ch em ical  A b st r a c t s .
Serum-proteins in the toxaemias of pregnancy. 

X. J . E astm an  (Amer. J .  O bstet. Gyn., 1930, 19, 
343—351).—V ariations in th e  serum -protein during 
gestation and the  toxaemias of pregnancy tend  
towards a decrease in to ta l protein, associated w ith a 
slight relative increase in globulin in norm al pregnancy 
and a more m arked increase in pre-eclam psia and 
eclampsia. The average album in : globulin ra tio  is : 
normal 1-7, pregnant 1-6, eclampsia and  pre-eclampsia 
f'3. Ch em ical  A b str a c t s .

Gastric juice in pregnancy. F. A rzt (Amer.
J. Obstet. Gyn., 1930, 20, 382—385).—In  pregnancy 
the free hydrochloric acid and to tal acidity  of the  
stomach are low. Ch em ical  A bstr a c t s .

Relation between phosphorus, chloride, and 
hydrogen carbonate in the serum of rachitic and 
normal rabbits. B. H a m il t o n , L. K a j d i , and  D. 
X eeker  (Bull. Johns H opkins Hosp., 1930, 47, 
21.5—220).—In  both cases the  serum -phosphorus 
varies in  the  opposite direction to  the  sum of chloride 
and hydrogen carbonate. Ch em ical  A bstr a c t s .

Absorption spectrum of blood and its relation 
to rickets. R . S u h r m a n n  and  W. K o llath  
(Xaturwiss., 1931, 19, 65— 66).—The failure to  con
firm the work of the authors on a  difference in absorp
tion .between blood-cell solutions of norm al and 
rachitic ra ts by  Gibbs, Johnson, and Shapiro (A., 
1930, 1311) is explained as due to  th e  use of a  differ
ent d iet either norm ally or during the  breeding 
period. p . 0 .  H o w it t .

Maize component of a rachitogenic diet. R. S. 
H arris and J . W. M. B u n k e r  (Science, 1931, 7 3 , 
95). Storage of ground maize meal for six m onths

ensures th e  developm ent of a  definite rachitic con
dition in w hite ra ts , w ithout unduly restricting 
grow th. L. S. T h e o b a l d .

Chloride and water content of striped muscle, 
liver, and kidney tissue in experimental scurvy.
L. R a n d o in  and A. Mtchaux (Compt. rend., 1931, 
192 , 108— 110).—The rise in percentage of chloride 
and  w ater in th e  liver and .kidney tissue of guinea- 
pigs deprived of vitam in-C, m inimal a t  first, increases 
as death  approaches, although the  to ta l am ounts of 
both  these constituents rem ain constant. On the 
o ther hand, muscle-chloride m ay rise from 0-50 g. to
1-67 g. per kg. on a  completely vitam in-free d iet and 
m ay exceed 1 g. per kg. even when the  la tte r is 
devoid of chloride. P . G. M a r sh a l l .

Artificial toothache in rabbits. I. Influence 
on blood-sugar. T. N a g ir a  and S. N o g u c h i . II. 
Sedative action of reagents on the pulp. T.
N ag ira  and T. Y ao  (Folia Pharm acol. Japon ., 1930, 
9, No. 4, 262—272, 273— 281).—M oderate electrical 
stim ulus of the  pulp  produced an  increase in blood- 
sugar which decreased after double splanchnectom y. 
Secretion of adrenaline was increased. Sedative 
action was exhibited, in decreasing degree, by phenol, 
clove oil, m enthol, and cineole.

Chem ical  A b st r a c t s .
Chemical alterations in the blood of rats 

infected with pathogenic and non-pathogenic 
trypanosomes. R . W. L in t o n  (J. E xp . Med., 1930, 
52, 695— 700).—Blood of ra ts  infected w ith  Trypan
osoma Leioisi gives norm al values for lipoid phosphorus, 
lecithin, and  carbon dioxide-combining c a p ac ity ; the  
liver-glycogen also is norm al. T. equiperdum is 
injurious to  th e  host. Ch em ical  A b st r a c t s .

Effect of oral administration of irradiated 
ergosterol on blood serum-calcium in pulmonary 
tuberculosis. J .  K a m in s k y  and  D. L. D a v id s o n  
(Amer. Rev. Tuberculosis, 1930, 22, 48—52).—Inges
tion  of “ viosterol ” was followed by a  considerable, 
and  sometimes persistent, rise in  serum-calcium.

Ch em ic a l  A b st r a c t s .
Blood-phosphorus in health and disease. V. 

Composition of the reticulocyte. H . D. K a y  
(Brit. J .  E xp . P a th ., 1930, 11, 148— 152).—In  dis
eases involving a  high percentage of reticulocytes 
small quantities of nucleic acid-phosphorus, approxim 
ately  proportional to  the  reticulocytosis, have been 
detected. Ch em ical  A bst r a c t s .

Action of ultra-violet radiation on the protein 
fraction of blood-plasma in  v itro . L. K o sty a l  
(Biochem. Z., 1930, 229, 100— 108).— W hen blood- 
plasm a taken  from persons suffering from various 
diseases is irrad ia ted  w ith a quartz  lam p, alterations, 
which vary  according to  th e  nature  of the  disease, 
tak e  place in th e  ra te  a t  which red corpuscles sink 
in such plasm a. An explanation of the  changes is 
suggested. W. M cCa r t n e y .

Structure, behaviour, and physiological charac
teristics of vertebrate cells cultivated in  v itro .
H . B. F el l  and E . N . W il l m e r  (Trans. F araday  
Soc., 1930, 26, 772—778).—A review^ of the  factors 
determ ining the  uncontrolled grow th of tissues in 
vitro. W. 0 .  K er m a c k .
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S u r f a c e  s t r u c t u r e  in  t h e  i n t e g r a t i o n  o f  c e l l  
a c t i v i t y .  I t. A. P e t e r s  (Trans. F a rad ay  Soc., 
1930, 26, 797—807).—A general theory of the  s tru c 
tu re  and ac tiv ity  in  the living cell is sketched, em phasis 
being laid on the  im portance of the  molecular con
stitu tio n  and  orientation of interfaces.

W . 0 . K e r m a c k .
M e m b r a n e - p h e n o m e n a  i n  l i v i n g  m a t t e r  : 

e q u i l i b r i u m  o r  s t e a d y  s t a t e .  A. V. H i l l  (Trans. 
Faraday  Soc., 1930, 26, 667—673).—The osmotic 
pressure of the  w hite and  yolk of th e  hen’s egg has 
been determ ined by the therm o-vapour pressure 
m ethod of th e  au tho r (cf. A., 1930, 1211). The 
difference of osmotic pressure between the white and 
the yolk in the  one-day-old egg corresponds w ith 0-26— 
0-29% sodium chloride and  on keeping in  air it 
gradually declines, in agreem ent w ith th e  results of 
S traub  (A., 1929, 264). Very sim ilar results are 
obtained when th e  eggs are kept in an  atm osphere 
of hydrogen, so th a t  the  energy which is required for 
the  m aintenance of the  difference of osmotic pressure 
is presum ably not derived from oxidation processes. 
I t  is argued th a t the  concentration differences inside 
and  outside living cells and  th e  electric potentials 
which exist across cell mem branes are no t equilibrium 
conditions, bu t are presum ably sustained by chemical 
reactions proceeding in  the  cell or a t  its mem brane.

W . O. K e r m a c k .
K i n e t i c s  o f  l i v i n g  m a t t e r .  E . F a u r Is - F r e m i e t  

(Trans. F a rad ay  Soc., 1930, 26, 779—74)3).—A dis
cussion of the  form ation of pseudopodia and the  
m otility  of cells and  th e  relation of these to  the  
physico-chemical properties of the  protoplasm .

W. O. K e r m a c k .
O x id a t i v e  n a t u r e  o f  t h e  n e r v e  im p u l s e .  F . 0 . 

S c h m it t  (Science, 1930, 72, 583—584).—Sodium 
cyanide can com pletely inhibit nerve re sp ira tio n ; in 
0-001 iV-sodium cyanide inhibition is complete for 
only an hour or so, and then  falls to  a residual am ount, 
whilst in 0-lV -solution inhibition is practically  con
s ta n t a t 80—95% . Nerve respiration can also be 
inhibited  more or less com pletely by carbon monoxide 
in  the  dark , b u t illum ination of th e  nerve weakens 
inhibition of the resting metabolism. A ction poten tia l 
is produced by an oxidation of a  substance or sub
stances in nerve and  a  resp iratory  enzyme containing 
iron appears to  be essential. L. S. T h e o b a l d .

C o n d i t io n s  o f  m e t a b o l i s m  a f f e c t i n g  c h a n g e  o f 
s e x .  P. J o y f . t - L a v e r g n e  (Compt. rend., 1931,192, 
ISO — 182).—-When the  germinal cells of the  male 
are  subjected to  an  environm ent where th e ir fa t 
m etabolism  is higher, they  give rise to  ova. Con
versely, when female germ inal cells are subjected to  
conditions producing a rise in general m etabolism  
and a  lowering of the  reducing power of the  tissues, 
they  give rise to  sperm atozoa. P. G. M a r s h a l l .

R e l a t i o n s h i p  b e t w e e n  e l e c t r i c a l  d i f f e r e n c e s  o f  
p o t e n t i a l  in  t h e  s k i n  a n d  n o r m a l  b a s a l  m e t a b o l 
i s m .  C. P u r d y , A. F . J o h n s o n , and  C. S h e a r d  
(Science, 1931, 73, 46— 49).—Electrical po ten tia l in 
th e  skin of norm al persons has been correlated w ith 
basal motabolism. H igher basal m etabolic ra tes are 
accom panied by smaller P.D . and  vice versa.

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

R e la tio n  of th e  c a lc iu m  : p h o s p h o ru s  r a t io  to  
c a lc if ic a tio n . R . M. B e t h k e , C. H . K i c k , and
0 . H . M. W i l d e r  (Ohio Agric. Exp. S ta. Bull., 1930, 
No. 446, 147).—Experim ents w ith ra ts  indicate th a t, 
w ithin certain  lim its, the  ra tio  of calcium to  phos
phorus in  the  ra tion  is of greater significance in 
calcification th a n  the  concentration of these elements. 
The degree of calcification is directly  proportional to  
the Ca : P  ratio. W ider Ca : P  ratios are associated 
w ith greater requirem ents for vitam in-D .

A. G. P o l l a r d .
R e la tio n sh ip  in  th e  h e n  b e tw e e n  th e  d e v e lo p 

m e n t  of ova, b lo o d -c a lc iu m , a n d  th e  a n t i r a c h i t ic  
fa c to r . W . C. R u s s e l l , C. H . H o w a r d , and A. F. 
H e s s  (Science, 1930, 72, 506— 507).—The presence 
of large ova and high blood-calcium does no t always 
indicate active egg production. The antirachitic  
factor m ay not be the  essential factor in the  develop
m ent of ova or in causing high blood-calcium.

L. S. T h e o b a l d .
U til is a t io n  of m i lk  a n d  in o rg a n ic  c a lc iu m  a n d  

p h o s p h o ru s . M. T. P o t t e r  and  M. M. K r a m e r  
(J. Home Econ., 1930, 22, 923—924).—In  periods in 
which milk furnished m ost of the  calcium, or in 
which chiefly inorganic calcium and  phosphorus were 
adm inistered, the  calcium and  phosphorus were 
retained equally well. C h e m ic a l  A b s t r a c t s .

R e la tio n  b e tw e e n  o v a r ia n  fu n c tio n  a n d  m in e ra l  
c o n te n t of b lo o d . A. S c h e p e t i n s k y  and  M. 
K a f i t i n  (Arch. Gyniik., 1929, 136, 397—406; Chem. 
Zentr., 1930, ii, 1387).—During m enstruation  the 
blood-calcium of norm al women varies only between 
11 and  14 mg. per 100 c .c .; in  the  prem enstrual 
period the value is slightly high. The blood-potass- 
ium , -sodium, and  -chlorine dim inish during m enstru
ation, w hilst the -inorganic phosphorus shows little 
change. A. A. E l d r i d g e .

O v a ria n  fu n c tio n  a n d  lip o id  m e ta b o l is m . I. 
R e la tio n  b e tw e e n  c h o le s te ro l m e ta b o l is m  an d  
o v a r ia n  fu n c tio n . I I .  R e la tio n  b e tw e e n  le c ith in  
m e ta b o l is m  a n d  o v a r ia n  fu n c tio n . I I I .  D is
t r ib u t io n  of b lo o d -c h o le s te ro l b e tw e e n  fre e  an d  
e s te r if ie d  c h o le s te ro l in  v a r io u s  fu n c tio n a l p h a se s  
of th e  g e n e ra tiv e  g la n d . T o ta l  b lo o d -fa tty  acid  
in  r e g u la r ,  i r r e g u la r ,  a n d  a b se n c e  of, o v a ria n  
fu n c tio n . C . K a u f m a n n  and O. M u h l b o c k  (Arch. 
Gvniik., 1928, 134, 603—625; 1929, 136, 478— 
502; 1929, 139, 254— 277; Chem. Zentr., 1930, ii, 
1386—1387).—I. W om en’s blood-serum norm ally con
ta ins 125 mg. of cholesterol per 100 c.c. During 
m enstruation values down to  41%  of the  average are 
observed; th is fall is preceded by an  increase which 
m ay reach 50% . In  disturbance of the  ovarian 
function a fall was also observed; i t  was independent 
of the  loss of blood.

II . The lecith in  content is 234 mg. per 100 c.c., 
and  is norm ally no t subject to  regular variation 
during various periods of the cycle.

I I I .  The fall in  blood-cholesterol during m enstru
ation  is due to  a  fall in free cholesterol; 85—90%  of 
the  cholesterol is then  esterified, instead of about 
70% . An increase in blood-total fa tty  acid was 
observed during norm al m enstruation.

A. A. E l d r i d g e .
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A u ric u lo -v e n tr ic u la r  ju n c tio n a l  s y s te m  of th e  
h e a r t .  I I .  M e ta b o lic  a c tiv ity . I I I .  P h o s 
p h a tid e  a n d  c h o le s te ro l c o n te n t. IV . A n a e ro b ic  
o x id a tio n . K . Y a m a za k i (J. Biochem., Jap an , 1930, 
12, 223—234).—The junction  lias a  higher dehydro
genase and oxidase activ ity , bu t a  lower sidphydryl 
content, th an  th e  rest of the  heart muscle. The 
Tawara bundle of the  ox h eart contains less phos
phatide th an  th e  heart muscle. I t  is resistan t to  
cyanide, still consuming oxygen when poisoned w ith 
0 -0 0 0 4 4 /-potassium  cyanide.

C h e m ic a l  A b s t r a c t s .
R ole of th e  sp le e n  in  g e n e s is  of b i l i r u b in  a n d  

ch o le s te ro l. I ) .  A n t i 6 and D . B o r ic  (Z . ges. e x p . 
Med., 1930, 70, 658—665; Cliem. Zentr., 1930, ii, 
2153).—W ith  rab b its  ex tirpation  of the  spleen caused 
a fall in bilirubin and a rise in cholesterol and e ry th ro 
cyte num ber. Similar results were obtained in  a 
case of luemolytic icterus after splenectomy.

A. A. E l d r i d g e .
E ffect of c o n s u m p tio n  of v a r io u s  fo o d s on  th e  

a m o u n t of m u lt ip ly  u n s a tu r a te d  a c id s  in  th e  
h lood. N. B e r e n d  (Biochem. Z., 1930, 229, 323— 
32S).—The am ount of m ultip ly  u nsatu ra ted  acids in 
the blood of dogs first decreases then  increases if 
they are fed on fat. If  carbohydrate is given w ith 
the fa t the  initial decrease does no t occur. No change 
takes place in th e  content of m ultip ly  unsaturated  
acids as a  result of feeding w ith  carbohydrate alone 
or with protein  alone. W. M c C a r t n e y .

P ro te in  [feed in g ] s tu d ie s . A. E. P e r k i n s  (Ohio 
Agric. E xp. S ta. Bull., 1930, No. 446, 115— 116).— 
Comparison is m ade of the  composition of th e  blood, 
milk, and urine of cows receiving high-protein and 
low-protein rations. The urea contents of blood 
and urine during high-protein feeding averaged 
respectively 15 and 300 tim es those during low-protein 
feeding. L ittle  difference was apparen t in routine 
tests of m ilk in the  tw o cases, bu t a closer exam in
ation of th e  non-protein-nitrogen showed a close 
agreement betw een the  proportions of these consti
tuents in the  blood and m ilk of the  respective animals. 
Of the non-protein-nitrogen group of substances only 
the proportions of urea and am m onia were m arkedly 
and consistently affected by differences in the  ration.

A. G. P o l l a r d .
N u tritive  v a lu e  of b lo o d -m e a l p ro te in  fo r  

g r o w t h .  A. R . W i n t e r  (Ohio Agric. E xp. Sta. 
Bull., 1929, No. 436, 42 pp.).—The pala tab ility  of 
blood-meal is low and  in  general controls its  nu tritive  
value. The digestibility of blood-meal decreases 
nith fall of tem pera tu re  used in preparation. The 
biological value of the  protein  is low. The basic 
amino-aeids occur in approxim ately the  same am ounts 
as in caseinogen. P ig ’s blood has a  greater nu tritive 
value than  sheep’s blood and the  serum a higher 
value than  the clot. Blood-meal is no t toxic, and  is 
satisfactorily supplem ented by  caseinogen or maize 
S*u t e n .  A. G. P o l l a r d .

N u tritiv e  v a lu e  of b e n n ise e d  (S csa m u tn  in -  
ilicum ). W. E . M c C ttllo ch  (N ature, 1931, 127, 
1J9-—200).—Analyses of seed grown in the  Benue 
Province gave the  following relative percentages : 
oil 52-6, protein 23-4, ash 4-0, CaO 1-2, P 20 5 1-39.

The p lan t appears to  exercise a strong selective 
absorptive power for calcium. L. S. T h e o b a l d .

In c re a s e  of h e p a tic  p ro te in s  w ith  a  d ie t  of a  
m ix tu r e  of a m in o -a c id s , b u t te r - f a t ,  a n d  d e x tro se .
C. G a u t i e r  (Bull. Soc. Chim. biol., 1930, 12, 1382— 
1391; cf. A., 1928, 792).—By com paring th e  weight 
of th e  righ t lobes of the  livers rem oved from frogs 
w ith  th e  weight of the  left lobes and  rem aining 
portions of the  liver after feeding the  same animals 
for some weeks on a d iet composed of a m ixture of 
amino-acids, bu tter-fa t, dextrose, vitam ins, and  saline 
m ixture, i t  is found th a t the  weight of the  liver is 
greatly  increased, and the to ta l am ount of protein  
is increased, although the  proportion of protein is 
less. The w eight of the liver is increased twice in 
proportion to  th a t of the  to ta l am ount of protein.

B. L e v i n .
T ry p to p h a n  a n d  h is t id in e  a re  a n a b o lic  s u b 

s ta n c e s . G. FoNTks and L. T h i v o l l e  (Compt. 
rend., 1931, 192, 63—65).—Subcutaneous injection 
of 100 mg. of try p to p h an  per day into dogs fed on 
a constant d ie t causes a m arked increase in weight. 
H istidine (200 mg. per day) is w ithout effect, bu t 
sim ultaneous injection of the  same quantities of 
these amino-acids causes a g reater increase in weight 
th a n  tryp to p h an  alone, and a  d istinc t decrease in 
u rinary  nitrogen. I t  is concluded th a t  these amino- 
acids aid assim ilatory processes, particu larly  those 
affecting nitrogen metabolism . A. C o h e n .

N ew  fu n c tio n  of th e  s to m a c h . R o le  of th is  
o rg a n  in  th e  m e ta b o l is m  of c a rb a m id e . R.
V l a d e s c o , D. S i m c i , and M. P o p e s c o  (Compt. rend., 
1931, 192, 308—310).—In  norm al m etabolism  the  
stom ach removes a portion  of the carbam ide from the 
blood and passes this into its contents in the form of 
am m onia. Carbamide (60 c.c. of a 2-5% solution) 
was injected in to  the  jugular vein of a dog, previously 
anaesthetised w ith  chloralose, followed by a histam ine 
injection to  increase gastric  secretion, and the  am ount 
of carbam ide in  the blood, and  of am m onia in the  
gastric juice, determ ined a t  intervals. The former 
rapidly  decreases, a corresponding increase in  the 
am m onia conten t being observed. Sim ilar results 
are obtained when a carbam ide solution is kep t w ith  
gastric juice (dog) in vitro a t  37°. J .  W . B a k e r .

N itro g e n  m e ta b o l is m  of c h ild re n . J .  P .
P a r s o n s  (Amer. J .  Dis. Children, 1930, 39, 1221— 
1239).—N orm al children, 4—8 yrs. old, and diabetic 
children receiving insulin m ay m ain tain  a positive 
nitrogen balance on 1-1 or 2-2 g. of protein  per kg., 
respectively. An isodynamic equivalent of carbo
hydra te  or fa t m ust replace th e  protein  w ithdraw n 
in order to  m ain tain  nitrogen balance on a m inim um  
pro tein  in take. C h e m i c a l  A b s t r a c t s .

S u lp h u r  c o m p o u n d s  in  th e  o rg a n is m  of th e
d og . I . A c tio n  a n d  fa te  of th io p h e n  in  th e
m e ta b o l is m  of th e  do g . A. A. C h r is t o m a n o s
(Biochem. Z„ 1930, 229, 248—254).— Of the  to ta l 
am ount of thiophen subcutaneously adm inistered to  
dogs up  to  12% is excreted in the  combined form in 
the  urine and  part of the rem ainder m ay be con
verted  in  the organism into ethyl sulphide. Thiophen 
has no inhibitory effect on the nitrogen metabolism.
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A modification of the process of F letcher and Hopkins 
for the  determ ination of lactic acid (A., 1907, ii, 373) 
can be used for the  colorimetric determ ination of 
0-07—7-0 mg. of thiophen. W. M c C a r t n e y .

E lim in a tio n  of p h o s p h o r ic  a c id  f ro m  a d e n y lic  
a c id  in  m u s c u la r  c o n tra c tio n . G. E m b d e n  and 
M. L e ii n a r t z  (Klin. W och., 1930, 9, 937; Chem. 
Zentr., 1930, ii, 2154).—A t the  m om ent of contrac
tion  adenylic acid liberates phosphoric acid. The 
increase in  the  non-pentose-phosphoric acid observed 
im m ediately after fatiguing stim ulation is followed 
by a m uch g reater increase in  th is pentose fraction 
a fter 2 hrs. A. A. E l d r i d g e .

C alo ric  q u o tie n t  of la c tic  a c id  in  m u sc le . O.
M e y e r h o f , R . M c C u l l a g h , and  W. S c h u l z  (Pfliiger’s 
Archiv, 1930, 224, 230—24S; Chem. Zentr., 1930, 
ii, 1722).—The following new determ inations (± 1 0 % ) 
of the caloric quotien t (g.-cal. per g. of lactic acicl 
formed anaerobically in  muscle) are recorded : up 
to  the  beginning of fatigue 360—395; in progressive 
anaiirobiosis w ithout effusion of lactic acid from 
muscle 345; during effusion 300; in  caffeine rigor 
280; in  minced muscle up to  the  form ation of 0-5—
0-7% of lactic acid 300; w ith passage of lactic acid 
in to  phosphate solution 240. A. A. E l d e i d g e .

T o x ic ity  of d l- la c t ic  a c id  a n d  e x te n t  to  w h ic h  i t  
c a n  b e  a s s im ila te d . 0 .  F u r t h  and  P. E n g e l  
(Biocliem. Z., 1930, 229, 381—396).—The m ost satis
factory  m ethod for th e  determ ination of lactic acid 
in  urine is th a t  of Ish ihara  (A., 1913, ii, 536). In  
m an, when rfMactic acid is adm inistered 20—30%  of 
i t  is excreted in  the  urine. In  rabbits, th e  toxic 
effect of the  acid, especially when orally adm inistered, 
is high. The tox icity  to  mice is no t so pronounced, 
and ra ts  to lerate  very large doses. N either the  
assim ilation of the  acid nor its  toxic effects are 
affected by  adm inistration of sodium carbonate, 
adrenaline, phloridzin, or dextrose. In  rabbits non- 
fa ta l phosphorus poisoning causes excessivo excretion 
of lactic acid, bu t after recovery the  power to  assim ilate 
th e  acid is tem porarily  increased. In  ra ts  to  which 
over-doses of lac ta te  are adm inistered no storage of 
lactic acid or of its  precursors takes place. As regards 
th e ir  cata ly tic  oxidation w ith  active charcoal, there 
is no difference betw een d- and Mac tic acids. I t  is 
concluded th a t  dZ-lactic acid is no t a completely 
assimilable or useful food. W . M c C a r t n e y .

L a c ta c id o g e n  in  in te r m e d ia r y  m e ta b o lis m . 
A. Y. K h a r it  (Arch. Biol. N auk, 1929, 29, 443— 
454).—The blood-lactacidogen of m an, dog, and  rab b it 
is of the  same order of m agnitude as the  muscle- 
lactacidogen. Evidence of lactacidogen synthesis 
in  the  in testinal wall and  lungs is adduced. Carbo
hydra te  feeding and  increased blood-sugar do no t 
raise the  blood-lactacidogen. The lactacidogen-phos- 
phorus is found in the  acid-soluble fraction of the  
blood-phosphorus. C h e m ic a l  A b s t r a c t s .

G ly co g en  s to r a g e  in  th e  w h ite  r a t  w h e n  fed  
on  th e  ro o ts  of A rc tiu m  lappa. J .  C . K r a n t z , ju n ., 
and C. J .  C a r r  (J. Pharm . E xp. Ther., 1931, 41, 83— 
87).—Tho addition  of the d ry  powdered roo t of 
A. lappa (containing 50—70%  of carbohydrate yield
ing Uevulose on hydrolysis) to  the  basal d iet (cacao

butter) of white ra ts  resu lts in  an  increase of glycogen 
in  the  liver to  5—6 tim es the  am ount found in  controls. 
An increase is also caused by  the  addition to  the  basal 
d iet of the  pure carbohydrate isolated from  the roots.

W. 0 .  K e r m a c k .
A c tio n  of m a l to s e  o n  th e  m e ta b o l is m  a n d  

a n a b o lis m  of in fa n ts . M. S t e u b e r  and  A. S e i f e r t  
(Arch. K inderheilkunde, 1930, 87 , 192—207; Chem. 
Z entr., 1930, ii, 85).—The increase in  weight of 
children was always less w ith successive increased 
adm inistration of dextrose and  equicaloric lowering 
of fa t. The effect of the  increased carbohydrate dose 
on digestion m anifested itself only in  a slightly lower 
consum ption of nitrogen and  mineral substances. 
The reten tion  of nitrogen and  of inorganic m aterial 
was essentially less, b u t the  hea t production per un it 
area was unaffected. F a t  synthesis from  dextrose 
was no t detectable. L. S. T h e o b a l d .

S ig n ifican ce  of b ile  a c id s  in  c a rb o h y d ra te  
m e ta b o lis m . V III. M e c h a n is m  of th e  h y p o - 
g lycsem ic  a c tio n  of b ile  ac id s . Iv. T s u j i  (J. 
Biochem., Jap an , 1930, 12, 139—160).—The hypo- 
glycajmic effect of the  adm inistration to  rabb its of 
bile acids is probably due to  paralysis of the  sym pa
thetic . The effect is increased by  potassium  ions.

C h e m i c a l  A b s t r a c t s .
M o rp h o lo g ic a l b a s is  fo r  c e r ta in  t is s u e  r e s i s t 

an ce . W. d e B .  M a c N i d e r  (Science, 1931, 73, 
103— 105).—Subcutaneous injection of a solution of 
uranium  n itra te  (2—4 mg. per kg.) results in  an  initial 
increase in the  form ation of urine, which is albuminous, 
a  decrease in  elim ination of phenolsulphonephthalein, 
a reduction in reserve alkali of the blood, and  an 
initial re ten tion  of blood-carbam ide and  -non-protein- 
nitrogen followed by reten tion  of creatinine. The 
morphological changes are described.

L. S. T h e o b a l d .
A c tio n  of m a g n e s iu m  c h lo r id e  o n  th e  r e s p i r 

a tio n  a n d  c o n tra c ti l i ty  of th e  f ro g  v e n tr ic le . J- 
L e ib o w i t z  and  A. S c h w e i t z e r  (Biochem. Z., 1930, 
229, 291—295; A., 1930, 1613).—A t the  end of the 
season of the  year a t  which the frog’s h eart exhibits 
hypersensitivity  tow ards the action of magnesium 
salts the  gradually  decreasing inhibitory  effect which 
these have on the con tractility  of th e  organ runs 
parallel w ith the ir inhibitory  effect on the  respiration 
of the tissues. The inh ib itory  effect of low con
centrations of magnesium  chloride on biological 
oxidation in  the frog can be observed, in  summer, in 
the  h eart tissue b u t no t in  the  liver tissue.

W . M c C a r t n e y .
A ctio n  of in t r a c e r e b r a l  in je c tio n  of ca lc ium , 

m a g n e s iu m , s t r o n t iu m , b a r iu m , p o ta s s iu m , and 
so d iu m  io n s . M. C l o e t t a  and  II . F i s c h e r  (Arch, 
exp. P a th . P harm ., 1930, 158, 254—281).—'Typica1 
phenom ena of sleep m ay be induced in  ra ts , cats, 
dogs, and  rabb its by  injecting 0-05— 1-5 mg. of calcium 
chloride in to  a sharply-defined area of the  infundibular 
region of the  brain. The effect of magnesium is 
indefinite, b u t, in higher doses, is sim ilar to  th a t of 
calcium. S tron tium  produces non-characteristic 
sym ptom s of paralysis and  stim ulation associated 
w ith toxic effects. The barium  ion is highly toxic, 
causing intense stim ulation  on injection in to  any part



B IO C H E M IS T R Y . 3 8 7

of the brain. Potassium  chloride has a  stim ulan t 
effect which m ay be suppressed by  calcium chloride. 
Hypertonic solutions (3— 4% ) of sodium chloride 
cause slight stim ulation  which m ay no t be a  specific 
effect of the  sodium  ion. A. Co h e n .

Deposition of gold and lead in the organism.
V. H enriqtjes and  H . Ok k e l s  (Pfliiger’s Archiv, 
1930, 225, 364—371; Chem. Zentr., 1930, ii, 1876).—  
The colloidal m etals are selectively deposited in  the  
reticuloendothelial appara tus and  complex com 
pounds in the parenchym a cells; differential deposition 
is observed in the  la tte r  case. A. A. E l d r id g e .

Acute toxicity of glyceryl trinitrate and sodium  
nitrite in rabbits. T. V. Olt m a n  and  L. A. 
Cra n d a l l , jun . (J. Pharm . Exp. Ther., 1931,41, 121—  
126).—The m inim um  lethal doses of glyceryl tr in itra te  
and of sodium n itrite  adm inistered intravenously  to  
adult rabb its are 45 mg. and 80—90 mg. per kg., 
respectively. A sphyxia is p robably  one of the m ain 
causes of deatli from lethal doses of these compounds.

W. 0 . K er m a c k .
Relative toxicities of som e organic salts of 

triethyl lead hydroxide. H . Gil m a n  and O. M 
Gruhzit  (J . P harm . E xp. Ther., 1931, 4 1 , 1— 4).— 
The m inim um  toxic and  le thal doses of the  trie thy l 
lead hydroxide salts of salicylic, p-toluenesulphonic, 
phenylacetic, furoic, p-am inobenzoic, furylacrylic, 
and phosphoric acids (cf. Gilman and  Robinson, A., 
1930,1277) have been determ ined on ra ts  and  rabbits. 
They are all highly toxic w ith  m arked action on the 
mucous m em branes and  the  nervous system .

W. O. K er m a c k .
Mercurial chemotherapy. I. Mercurial toxi

city, its evaluation, mechanism, and relation to 
chemical constitution. II. Quantitative evalu
ation of mercurial diuresis and its relation to 
chemical constitution. E . F o u r n e a t t  and  K . I. 
M e lv i l l e  (J. Pharm . E xp. Ther., 1931, 4 1 , 21—45,
47—64).—I. The toxic action  on rabb its  of four 
groups of m ercury compounds in jected intravenously  
has been in v estig a ted : (1) inorganic salts of m ercury, 
(2) compounds of the form ula Ar-Hg-OH, (3) com 
pounds of th e  form ula R-CH2-CH(OH)-CH2-Hg-OH, 
(4) compounds of the  form ula Hg(S*CS*R)2. The 
water intake has a  m arked influence in  decreasing 
the toxicity of m ercury com pounds only when ad 
ministered by the m outh , and  no t when in jected sub- 
cutaneously. The “ m inim um  toxic dose ” is defined 
as that weight of substance in  g. per kg. of rab b it 
which, when injected in travenously in to  anim als k ep t 
°n a “ basal w ater-free d ie t,” leads to  progressive 
emaciation and death  in  7— 14 days. The toxic action 
Is diminished if the  diuresis is controlled by the 
administration of a posterior p itu ita ry  ex trac t. Of 
the compounds studied  those belonging to  the  first 
group are the  m ost toxic, the  m inim al toxic dose 
varying from 1-5 to  2-1 mg. of m ercury. The com 
pounds belonging to  group (4) are alm ost equally 
toxic, although the  m ercury  in  these com pounds is 
not precipitated by hydrogen sulphide. Compounds 
of group (2) are less toxic, th e  M .T.D. vary ing  from
6-78 to 9-60 mg. of m ercury, w hilst com pounds of 
group (3) have a M .T.D. from  3-1 to  4-68 mg. of 
mercury.

D d

I I .  A m ethod  has been elaborated  for evaluating 
the diuretic ac tiv ity  of m ercury com pounds injected 
intravenously  in to  rabbits, based on the chem o
therapeutic coefficient (i.e., the  ra tio  of m inim um  dose 
active diuretically  to  the  m inim um  toxic dose) and  the 
m axim um  increase of diuresis produced in  rabb its  
kep t under certain  specific conditions of w ater elim in
ation. Solubility appears to  p lay  an  im portan t role 
in determ ining th e  activ ity . W. O. K er m a c k .

Influence of diuretics on calcium excretion.
M. R achm llew itz and E . S t r a n sk y  (Arch. exp. P a th . 
Pharm ., 1930, 1 5 8 , 129— 153).—The low calcium 
excretion of norm al rabb its  fed on oats is no t affected 
by  sodium sulphate, sodium acetate, or “  salyrgan ” 
given orally, and is slightly dim inished by potassium  
acetate. D rinking w ater causes a  small indefinite 
increase, and  the rise caused by caffeine or sodium 
chloride (per os) is slow and  pro tracted . Sim ultaneous 
adm inistra tion  of the last two exerts greater diuretic 
effect w ithout increasing calcium  excretion. Calcium 
gluconate is w ithout effect on the  norm al diuresis and 
on the  action  of repeated adm inistration of caffeine.

A. Co h e n .
Appearance of protein in bile. T. M a t s u d a  

(Japan . J .  G astroenterol., 1930, 2, 130— 147).— 
In ju ry  of the liver m echanically, or by carbon te tra 
chloride, chloroform, tolylenediam ine, phosphorus, 
arsenic, alcohols, or certain  organic dyes, causes 
excretion of protein  in  the  bile.

Ch em ic a l  A b st r a c t s .
Glucose threshold in kidney. S. I m ag aw a  

(Proc. Im p. Acad. Tokyo, 1930, 6, 383—384).— 
in troduction  of drugs (phloridzin, m ercuric chloride, 
and  potassium  cyanide) in to  the  glom erular circulation 
of th e  toad  results in  a  glycosuria a t  low concentrations, 
w hilst th a t  in to  the  capillaries around the  tubules has 
th e  sam e effect only a t  m uch higher concentrations. 
This indicates th e  glomerulus as the  seat of the  renal 
sugar-threshold. F . O. H o w it t .

Hyperglycsemia in poisoning. H . J ac o b y  (Z. 
ges. exp. Med., 1930, 70, 100— 109; Chem. Zentr., 
1930, ii, 2008).—High blood-sugar values are fre
quen tly  observed in  acute hypnotic poisoning. The 
values fall when oxygen is re sp ired ; a sim ilar transien t 
effect is observed in  diabetes. R adium  em anation 
causes a sim ilar effect. In  a  case of oral hydrochloric 
acid poisoning an  abnorm ally low blood-sugar value 
(30 mg. per 100 c.c.) was observed.

A. A. E l d r id g e .
Larocain, ’' a new local anaesthetic. K . 

F ro m herz  (Arch. exp. P a th . Pharm ., 1930, 1 5 8 ,  
368— 380).—An account of the  pharm acological 
properties of “ larocain ,” th e  m onohydrochloride of 
th e  base N E t2-CH2-CMe2-CH2-0-C0-C6H 4-NH2(p).

A. Co h e n .
Local anaesthetic action of 23 isom eric octyl 

alcohols. H . S c h r o e d e r  and D. I. Ma c h t  (Arch, 
exp. P a th . Pharm ., 1930, 1 5 8 , 53—64).—The local 
am esthetic actions of 23 isomeric octyl alcohols show 
th e  same relationships as the ir general pharm aco
logical properties (cf. A., 1930, 954). The bearing of 
the  phenom enon of synergism on the  in te rp re ta tio n  
of pharm acological d a ta  is discussed. A. Co h e n .
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Significance of reaction of medium in the action 
of poisons. I. Influence of hydrogen-ion con
centration on the action of chloral hydrate and 
camphor on isolated frog’s heart. K . A. S ch m e-  
l e v . II. Influence of hydrogen-ion concen
tration on the action of potassium  and calcium  
ions on frog’s heart. N. V. G o l j a c h o v s k i  (Arch, 
exp. P a th . P harm ., 1930, 158, 65—75, 76—89).— 
The depression of the  pulse-rate of the  isolated frog's 
h eart by chloral hydra te  (1 : 1000) and  cam phor 
(1 : 5000) in R inger solutions of varying p a is greater 
and the re tu rn  to  norm al more difficult in acid th an  
in  alkaline medium. Chloral h y d ra te  exerts greater 
effect on the  contraction .amplitude in acid solution, 
w hilst the effects of cam phor are m ost m arked in 
alkaline and  acid media, and only slight a t  p,t values 
of 6-60 and  7-31.

I I .  The systolio effects of calcium and potassium  
on th e  frog’s h eart are increased and  the diastolic 
effeots decreased by hydrogen ions. H ydroxyl ion 
has the opposite influence on these effects. Potass- 
ium -calcium  antagonism  is more m arked in acid 
th a n  in alkaline medium. A. Co iie r .

Biological assay of analgesics and their 
m ixtures. I. E . H e s s e . II. E . H e s s e , G. 
R o e sl e u , and  F. B u iil e r  (Arch. exp. P a th . Pharm ., 
1930, 158, 233—216, 247—253).—I. A m ethod is 
described for assaying analgesics by observing th e ir 
influence on the  reactions of healthy mice to  
m echanically induced pain. Several drugs have been 
exam ined and analgesia is observed w ith  opiates, of 
which m orphine is best, pyrazolones, and derivatives 
of p-aminophenol. Aniline derivatives show little  
action, and  quinoline com pounds and salicylates are 
inactive in contradistinction  to  clinical experience.

II. A second m ethod of assay, based on the reactions 
of guinea-pigs to  pain  caused in an  inflamed area of 
skin, shows th a t  opiates, pyrazolones, salicylates, and 
th e  quinoline derivative, “ a to p h an ,” are active, 
whilst “  hexophan ” and  p-am inophenol derivatives 
are inactive. I t  is suggested th a t, excepting the  
opiates, the  analgesia is due to  d irect action of the  
drug on the inflam m atory focus. D a ta  are also given 
for the action of a num ber of commercial preparations 
of m ixtures of analgesics. A. Co h e n .

[Antipyretic action of] sulphur-containing 
piperazine derivatives. E . H e s s e  and W. L och  
(Arch. exp. P a th . Pharm ., 1930, 158, 327—333).— 
The substances obtained by  the  condensation of 
m ethyl-, ethyl-, «-propyl-, « -buty l-, allyl-, phenyl-, 
and p-ethoxyphenyl-thiocarbim ides w ith the additive 
com pound of theophylline and  piperazine have been 
exam ined for an tipyretic  properties. These are only 
possessed by the  m ethyl and  ethyl derivatives, which 
are active in  a  subcutaneous dose of 0-1 g. per kg. 
rabb it. Since the  unsubstitu ted  theophylline- 
piperazine com pound is inactive, it is concluded th a t  
an tipyretic  properties are conferred by  the  thio- 
carbam yl group. The diuretic effect of the  purine 
com ponent of these substances is no t influenced by the 
group containing sulphur. A. Co h e n .

Thebaine and its derivatives. I. Influence of 
injection of thebaine and its derivatives on the 
carbohydrate m etabolism. Y. T a k e u c h i  (Sei-i-

kwai Med. J . ,  1930,4 9 , No. 6, 74—86).—Subcutaneous 
injection of thebaine hydrochloride into rabbits 
increased the  blood-sugar and  inorganic phosphorus. 
D ihydrothebaine and  oxycodeinone cause similar 
effects, differences in degree being recorded.

Ch em ical  A bstr a c t s .
Influence of p n on the adsorptive fixation of 

cocaine hydrochloride by nerve fibres. J . 
R e g n ie r  and G. V a l et te  (Compt. rend., 1931, 1 9 2 , 
114— 116).—A gitation  of 0-25 g. of alm ost ash-free 
charcoal w ith 50 c.c. of a  0-005V solution of cocaine 
hydrochloride causes th e  fixation of 0-083 g. a t  jhi 3 
and  0-127 g. a t  f g  7-5 per g. of charcoal. W hen the 
charcoal is replaced by 10-0 g. of ox vagus th e  fixation 
rises from 0:08 mg. a t  p a 3 to 0-45 mg. a t  pa 7-6 per g. 
of nerve fibre. P. G. M a r s h a l l .

Effect of lipins and urine on the diazo-reaction 
of alkaloids. A. S c iia k ir  (Z. Im m unitä t., 1930, 
65, 120—124; Chem. Zentr., 1930, ii, 1740).—In 
certain  pathological urines the  diazo-reaction of added 
m orphine or heroin is inhibited. The active principle 
of such urine m ay be isolated by precipitation  with 
lead acetate. A. A. E l d r id g e .

[Pharmacological] potential effects. H . P af
f r a t h  (Arch. exp. P ath . Pharm ., 1930, 1 5 8 , 304—
313).—The in tensity  of the  stim ulan t action of 
choline, acetylcholine, pilocarpine, trim ethylam ine, 
an d  histam ine on the  m ucous m em brane of the  small 
intestines of several m am m als is inversely propor
tional to  the ir diffusibility through the membrane. 
The results support the  theory  th a t  poisons ac t in 
accordance w ith a  potential grad ien t between the 
in terior of cells an d  the ex ternal medium, since slow 
perm eation of tissues would tend  to  m ain ta in  the 
necessary P .D . A. Co h e n .

Motor reactions of the sm all intestine to hist
amine. M. E . MacK a y  (Trans. R oy. Soc. Canada, 
1930, [iii], 24, V, 197— 198).—The adm inistration  of 
histam ine to  dogs and  cats anaesthetised by a mixture 
of chloralose and  u rethane m arkedly  increases the 
m otility  of the  intestine when in jected in  doses of
0-25—0-5 mg. intravenously, b u t no t when injected 
subcutaneously or in tra-in testinally . Characteristic 
effects are produced on the duodenum , jejunum , and 
ileum, respectively. Paralysis of the parasym pathetic 
nervous system  by atropine g reatly  diminishes but 
does no t abolish the action. W. 0 . K erm ack .

Importance of exact method of preparation 
of tincture of digitalis and the number oi 
pigeons in the pigeon-em esis method. P. J-
H a n z l ik , A. B. S to c k to n , and  S. S. D a v is  (J. Pharm. 
E xp. Ther., 1931, 4 1 , 5— 10).—Tinctures of digitalis 
prepared from the  same leaves w ith  different per
colation tim es m ay be of different strengths as deter
m ined by the pigeon-emesis m ethod.

W. 0 .  K erm ack .
Use of therapeutic effects as end-points in the 

biological titration of the digitalis substances. 
H . G o l d , B. G e l f a n d , and W. H itzig  (J. Pharm. 
E xp. Ther., 1931, 4 1 , 89— 102).—In  the  assay of 
digitalis with th e  c a t as te s t anim al more precise 
results are obtained w hen ventricular fibrillation is 
used as the end-point th an  when effects within the
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therapeutic range of th e  drug are employed. The 
pigeon-emesis m ethod of s tandard isation  is criticised.

W . 0 .  K er m a c k .
C ell fa ts . R . D eg k w it z  (Klin. W och., 1929, 8. 

2224—2229; Chem. Z entr., 1930, ii, 69).—Highly 
dispersed sodium oleate, lecithin, triolein, cholesterol, 
and eholesteiyl ester are powerful cellular poisons a t  
concentrations far below physiological. In  experi
m ents w ith Paramecia the tox icity  is a physical effect, 
altering the  relationship betw een the  hydrophilic 
and hydrophobic colloids and producing a p ro to 
plasmic form incom patible w ith life.

A. A. E l d r id g e .
Effects of pimento pepper on poultry. W. L. 

B ro w n  (Georgia Agric. E xp . S ta. Bull., 1930, No. 160, 
11 pp.).—A ddition of pim ento to  poultry  rations 
increases the  pigm entation of the  shanks, comb, and 
wattles, the effect being more pronounced in cockerels 
than  in  pullets. P im ento pigm ent appears in  chicks 
5—6 days after hatching. A. G. P o l l a r d .

Titanium-alloy electrodes as a therapeutic 
ag-ent. W . B. T r o u p  (Brit. J .  A ctinother., 1931, 5, 
235).—The titanium -alloy  electrodes (98% W , 1-5% 
Ti, 0-5% Cr) generate a  g reater proportion of infra-red 
rays th an  o ther electrodes used in  artificial light 
therapy and the  rad iation  in certain  regions of the  
spectrum is more penetrating  th a n  th a t  from a  pure 
tungsten arc. C. C. N. V a s s .

Nature of the active radiations in the pheno
mena of photosensitisation. J .  C u z in  (Bull. Soc. 
Chim. biol. 1930,12, 1401— 1409; cf. A., 1930, 1215). 
—The action of rad iations of various w ave-lengths in 
sensitising eosin, m ethylene-blue, and  hsematopor- 
phyrin in  the ir action on the isolated intestine of 
the rab b it is studied. U ltra-v io let ligh t increases the  
amplitude and  tone of the  in te s tin e ; w ith eosin, 
the toxic action of light rays of all w ave-lengths w ith 
the exception of blue ligh t suppresses the  depressive 
action of the  dye on th e  intestine. The action of 
ultra-violet light on a dilute solution of m ethylene- 
blue increases its toxic effect, w hilst w ith a  con
centrated solution i t  increases its depressive effect. 
Light of o ther w ave-lengths has no action. HBemato- 
porphyrin exhibits the  strongest response. W ithout 

■ irradiation, i t  has little  or no effect. Irrad ia tion  w ith 
total light and  yellow light causes a  m arked depressive 
action, whilst, in  order of decreasing streng th , green, 
blue, and ultra-vio let light have a  sim ilar effect.

B. L e v i n .
M etab o lic  e ffe c ts  of m ito g e n e tic  i r r a d ia t io n .

A. G u r v it s c h  (Biochem. Z., 1930, 229, 109— 114; 
cf. Gesenius, A., 1930, 1620).—R esults obtained under 
the experim ental conditions used by Gesenius are not 
to be explained as contradicting those of the  author. 
The possible elfects of over-irradiation  and  the 
phenomenon of secondary irrad iation  m ust be taken  
into consideration. W . M cCa r t n e y .

A ction  of X -ra y s  o n  t is s u e  c u l tu re s  in  v itro .
L. D o l ja n sk i, J .  J .  T r il l a t , P. L. d u  N o u y , and 
A. R ogozinski (Compt. rend., 1931,192, 304—306).— 
By means of an ionisation cham ber the lethal dose of 
X-rays necessary com pletely to  arrest th e  grow th of 
a culture of fibroblasts is found to  be of the order of 
120,000 r  (international units), a value of the same

m agnitude as th a t  observed w ith o ther m icro
organisms. J .  W . B a k e r .

Biological significance of the physical state of 
lyophilic colloids. F. F . N o r d  (Trans. F arad ay  
Soc., 1930,26, 760—767).—A sum m ary of the  work of 
the  au th o r and  his collaborators on the activation  and 
protection of enzyme solutions by ethylene and  
acetylene and on the action of these hydrocarbons on 
the  viscosity and  surface tension of lyophilic colloids, 
e.g., soap solutions and  egg-albumin (cf. B., 1929, 994 ; 
A., 1930, 1367). The u nsatu ra ted  hydrocarbons 
produce an  increase in surface tension and a decrease 
in th e  viscosity of the lyophilic colloids and  of the  
enzyme solutions, although they have no effect on 
pure water. I t  is concluded th a t  they  bring abou t an  
increase in the dispersion of the  colloidal particles 
correlated w ith the observed increase in enzyme 
activ ity . W. O. K e r m a c k .

Apparatus for m easuring catalase activity in 
plant and animal tissues. H . H. B u n z e l l  
(Science, 1930, 72, 505—506).—Descriptive. A unit 
of catalase ac tiv ity  is defined as th a t  which produces in  
5 min. the  liberation of 1 y  of oxygen per g. of tissue.

L. S. T h e o b a l d .
Mechanism of oxidation processes. XXVI. 

Dehydrogenating enzymes of milk. H. W ie l a n d  
and  T. F . Mac ra e  (Annalen. 1930, 483, 217—250; cf. 
W ieland and  Rosenfeld, A., 1930, 248).—In  different 
sam ples of milk the  power of prom oting the oxidation 
of xanth ine by m ethylene-blue is no t in  constan t 
proportion to  th e  power of prom oting the oxidation 
of aldehydes by m ethylene-blue. In  a sam ple of fresh 
milk th e  xanthine-dehydrogenase ac tiv ity  is relatively 
low, b u t slowly increases on keeping. This increase 
is b rought abou t m ore rapidly  by  agitation. Similar 
although less m arked alterations in  ac tiv ity  occur in 
respect of th e  aldehyde-dehydrogenase. I t  appears 
th a t  the  union of the  fa t  droplets into larger ones w ith 
the resu ltan t decrease in  surface a t  which the enzyme 
is probably  adsorbed and  p a rtly  inactivated  is respons
ible for th is phenom enon. This conclusion is sup
ported  by observations on the  separated  cream. The 
results obtained confirm the  view (cf. W ieland and 
Rosenfeld, loc. cit.) th a t  the  xanthine- and  aldehyde- 
dehydrogenases are separate enzymes. The xanthine- 
dehydrogenase is rem oved from  whey by  adsorption 
on calcium carbonate, leaving the aldehyde-dehydro
genase in  solution, b u t the form er is largely inactivated  
in  the  process. W hen the  oxidation of aldehydes 
(acetaldehyde, form aldehyde, benzaldehyde, salicyl- 
aldehyde, or anisaldehyde) by  oxygen takes place in 
presence of th e  dehydrogenase and  eerie hydroxide, 
the  hydrogen peroxide form ed reacts to  form  cerium 
peroxide (cf. loc. cit.). The low values (about 60% 
of the theoretical) previously obtained when the 
hydrogen peroxide form ed was determ ined are due to 
an  error in  th e  determ ination. B y an  im proved 
m ethod results are obtained more nearly approaching 
the theoretical. The effect of hydrogen cyanide on 
the  oxidation of acetaldehyde, form aldehyde, and 
benzaldehyde has also been determ ined. The oxid
a tion  of the aldehyde in presence of m eth3dene-blue 
is inhibited  b3'  small quantities of hydrogen peroxide, 
especia l^  if this reacts with the enzyme in presence
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of substrate . Observations have been m ade on the 
decolorisation of m ethylene-blue in  presence of the 
enzyme when more th a n  one substra te  is present, 
e.g., xan th ine plus an  aldehyde, or two different 
aldehydes. The enzyme solutions are also able to  
effect th e  d ism utation of aldehyde (aliphatic or 
arom atic) in to  acid and alcohol, th e  optim um  pa being 
ab o u t 8-3. Evidence is adduced th a t  the  same 
enzyme is responsible for the  aerobic and  anaerobic 
oxidation in presence of m ethylene-blue and for 
d ism utation. The effect of hydrogen cyanide on all 
three reactions is of th e  same order of activ ity .

W . O. K e r m a c k .
M e c h a n ism  of o x id a tiv e  p ro c e s s e s . X X V II. 

D e h y d ro g e n a se s  of m u s c le  t is s u e . H . W i e l a n d  
and A. L a w s o n  (Annalen, 1931, 485, 193—210).— 
The retard ing  influence of hydrogen cyanide on 
succinic acid dehydrogenase (A., 1930, 168) and 
catalase is of sim ilar m agnitude and hence th is anti- 
ca ta ly st cannot be used to  re ta rd  th e  catalase ac tiv ity  
preferentially and  so detect the  form ation of hydrogen 
peroxide. I n  the  presence of eerie hydroxide the  
activ ity  of catalase is reduced to  10% of its  original 
value and  added hydrogen peroxide escapes the  a ttack  
of th is enzyme and  is retained quan tita tive ly  as 
cerium peroxide. H ydrogen cyanide (0-002JV) in the 
presence of eerie hydroxide has a  greater retarding 
effect on succinate dehydrogenation th an  has hydrogen 
cyanide alone, although eerie hydroxide alone has 
alm ost no retard ing  elfect. In  the  presence of eerie 
hydroxide increasing the  concentration of hydrogen 
cyanide from 0-002—0-01N  is w ithout effect. A t the  
la tte r concentration of hydrogen cyanide th e  reaction 
velocity is greater in  the  presence of eerie hydroxide. 
The enzyme from  muscle fibre has also a  dehydrogen- 
a ting  action on quinol (pH 6-8), the  velocity decreasing 
with decreasing concentration of quinol, and in th is 
reaction an  in itial la ten t period is observed. Benzo- 
quinone has a  strong retard ing  influence which, how 
ever, depends on the  quinol concentration. The 
retarding action of hydrogen cyanide is sim ilar to  
th a t in succinate dehydrogenation. In  th e  presence 
of 0-004—0-001iY-quinol (pa 6-8) and  succinate the 
absorption of oxygen is som ewhat more rap id  th an  
w ith 0-02iY-succinate alone, suggestmg the  sim ul
taneous action of two different enzymes, b u t w ith 
higher concentrations of quinol (0-04—0-02A7) the 
reaction is strongly retarded . The ratio  of the 
am ounts of oxygen absorbed in  2 hrs. a t  p a 6-8 by
0-02iY-succinatc and 0-02Ar-quinol, respectively, varies 
from 2-2 w ith a  dehydrogenase preparation  4 days 
old to  0-21 w ith the same preparation  after 17 days. 
D ehydrogenation of pyrocatcchol, p-crcsol, and ty ros
ine is also effected by  the enzyme, bu t its  ac tiv ity  is 
only 20, 10, and 2% , respectively, of th a t  w ith quinol. 
D ihydroxyphenylalanine is unattacked . The ra tio  of 
the  activities of the  expressed muscle juice and  of 
the tissuo (from left ventricle of a  horse’s heart) is 
3 : 2 for succinate dehydrogenation and 4 : 1 for de
hydrogenation of quinol. D esiccation of the  expressed 
juice over concentrated sulphuric acid in  a vacuum  
destroys its  quinol activ ity , bu t 50%  of its  succinate 
ac tiv ity  is still preserved. The p artia l separation of 
the  two dehydrogenases which the above results sug
gest to  be present is effected by precipitation  of the

centrifuged expressed juice w ith sa tu ra ted  am m onium  
sulphate. An aqueous suspension of the  centrifuged 
precip itate retains m ost of the succinate dehydrogen
ase, b u t m ost of the quinol dehydrogenase remains 
in solution. Conversely, precip itation  w ith acetone 
affords a  preparation  free from succinate dehydrogen
ase which, however, re ta ins considerable activ ity  
tow ards quinol. J .  W . B a k e r .

P e ro x id a s e  r e a g e n ts  p ro d u c in g  q u in o n e im id e  
d y es . I I . A. C a s o l a r i  (Biochim. Terap. sperim ., 
1929, 16, 254—266; Chem. Zentr., 1930, ii, 2551).— 
The use of arom atic bases, or m ixtures thereof, which 
arc oxidised by hydrogen peroxide in  presence of 
peroxidase to  dyes of the  quinonedi-imide series is 
recommended for the  detection of blood and the d is
tinction  between fresh and boiled milk. A similar 
oxidation is effected by  other peroxides, e.g., ether 
containing peroxide or aged oils. The reactions are 
re tarded  by mineral acids, and inhibited even by 
acetic acid in  high concentration, b u t m ust be carried 
ou t in dilute acetic acid solution. The reactions 
taking place by  the  use of various reagents are 
described. " A. A. E l d r i d g e .

D e te rm in a tio n  of p e ro x id a s e  a c tiv ity . J . D.
G u t h r ie  (J. Amer. Chem. Soc., 1931, 53, 242—244).— 
The m ethod utilises th e  form ation of indophenol from 
p-phenylenediam ine and a-naphtliol in  presence of a 
c itra te  buffer, by  trea tm en t w ith the  ex trac t (con
taining th e  enzyme) and  dilute hydrogen peroxide. 
The am ount of indophenol produced is determ ined 
colorimetrically. H . B u r t o n .

A u to x id a tio n  of le u c o m e th y le n e -b lu e . T. F. 
.Ma c r a e  (Ber., 1931, 64, [jB], 133— 137).— Dissolved 
m ethylene-blue is hydrogenated in the  presence of 
m ilk enzyme and  the  approxim ately calculated 
am ount of hypoxanthine in an  atm osphere of n itro 
gen, catalase being added to  exclude the production 
of hydrogen peroxide. A fter destruction  of the 
enzyme, the  absorption of oxygen is measured in the 
solution w ith or w ithout addition of eerie hydroxide 
or catalase. I t  is shown th a t  the hydrogen peroxide 
form ed has little  p a r t in  the  dehydrogenation of leuco
methylene-blue. In  the  presence of eerie hydroxide, 
the  hydrogen peroxide is alm ost completely retained, 
and, hi the  absence of th is acceptor, tw o th irds of 
the  peroxide form ed can be identified a t  p K 8-0; the 
rem ainder is probably  consumed by  the  uric acid 
arising from the hypoxanthine. Leucomethylene- 
blue a t  8-0 is oxidised abou t ten  tim es as rapidly 
by molecular oxygen as by hydrogen perox ide; the 
autoxidation  is no t restricted  by hydrocyanic acid 
or carbon monoxide. A ddition of iron under the 
experim ental conditions causes a fivefold increase in 
the  ra te  of oxidation, which is reduced to  half by 
hydrocyanic acid in 12511 concentration. The rate 
of oxidation exhibits norm al dependence on the 
tem perature. H . W r e n .

C a rb o h y d ra te - re d o x a s e . H. v o n  E u l e r  and R. 
N il s s o n  (Z. physiol. Chem., 1931, 194, 260—268) — 
Aqueous ex tracts of th e  seeds of Corchorus c a p s u l a r i s  

contain  co-zymase. The co-zymase-free ex trac t does 
no t decolorise m ethylene-blue in  presence of sodium 
hexosediphosphate (cf. Deuticke, th is vol., 122);
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decolorisation proceeds rapidly when co-zymase is 
added. The decolorisation of m ethylene-blue by 
fresh rat-m uscle is slightly accelerated by  creatine; 
a  dry muscle preparation  is no t affected. The muscle- 
juice, diluted w ith phosphate containing co-zymase, 
is w ithout action on methylene-blue. Decolorisation 
is m arkedly accelerated by creatine or, better, by 
sodium creatinephosphate or hexosediphosphate. A 
dry ox-muscle preparation shows a sim ilar behaviour 
with the  phosphates, b u t no t w ith creatine. W ashed 
muscle does no t cause reduction of m ethylene-blue 
either in absence or presence of creatine.

H . B u r t o n .
E n z y m e s  a n d  lig h t . X V II. E ffe c t of v is ib le  

a n d  u l t r a -v io le t  l ig h t  on  th e  su c c in o d e h y d ro -  
g en ase  of h o rs e -m u s c le . L. P i n c u s s e n  and  W. 
R o m a n  (Biochem. Z., 1930, 229, 281—290).— On 
curves showing th e  relation between the ac tiv ity  of 
succinodchydrogenase, in the system  succinic ac id - 
fumaric acid in  the  presence of malic acid, and  the 
reaction of th e  m edium  in which i t  acts, tw’o peaks 
appear. The peak representing highest ac tiv ity  is 
a t p u 6-9; th e  o ther is a t  W  7-7. In  general, the 
enzyme is more active in the acid zone of hydrogen- 
ion concentration th a n  in the  alkaline. The ac tiv ity  
of the  enzyme is greatly  reduced by  exposure for 
15 min. to  u ltra-vio let light a t  p n 6-0—8-0, b u t in 
the acid zone is n o t com pletely destroyed. Irrad i
ation for 1 hr. w ith visible h'ght also causes reduction 
of the activ ity , such reduction being grea test a t  the 
points corresponding w ith the peaks on the curves, 
but when th is irradiation  lasts for only 0-5 hr. the  
activity  is so increased a t  weakly acid and weakly 
alkaline reactions th a t  it  surpasses th a t  of the  u n 
irradiated enzyme a t  the  same reactions. W hen the 
reaction of the medium  is neu tral th e  ac tiv ity  of the 
enzyme is reduced by  irradiation of short duration.

W. M c C a r t n e y .
S u b s ta n c e s  p ro te c t in g  a m y la se . I . I n t r o 

duction . I I .  P ro te c tiv e  a c tio n  of p ro te a s e s .
III. P ro te c t iv e  a c tio n  of p ro te in s  a n d  d ig e s tio n  
p ro d u c ts . H . N a k a m u r a  (J. Soc. Chem. Ind. 
Japan, 1930, 33, 521— 5 2 2 b , 523—5 2 4 b , 524— 5 2 6 b ). 
—I. The ac tiv ity  of takadiastase, m easured by  the 
formation of reducing sugar from starch  under s tan d 
ard conditions, varies little  between p B 4-9 and  5-8. 
The decrease in ac tiv ity  after prelim inary heating a t 
50° a t  various values of p a and different concen
trations is determ ined.

II. The addition of pepsin or papain  solution, even 
after having been heated  a t  100° for 20 min., prevents 
heat-inactivation.

I II . Peptone prevents heat-inactivation , and gel
atin, egg-albumin, and  caseinogen exert protective 
action, decreasing in strength  in  the order given. 
The solutions obtained by  digestion w ith pepsin or 
papain also exert protective action, enhanced in  the 
case of egg-albumin and pepsin. No activation 
phenomena are observed in any case.

R .  K .  C a l l o w .
G lycogeno lysis . H. K . B a r r e n s o h e e n , J .  P a n y , 

and R. B e r g e r  (Biochem. Z., 1930, 229, 196—215).— 
In  the livers of guinea-pigs, rabbits, and  dogs post- 
mortal decomposition of glycogen and  th e  production 
of inorganic phosphate proceed in such a  way th a t

the  curves representing these changes follow parallel 
courses which take  the  form of a series of steps. The 
inorganic phosphate is derived chiefly from  th a t  po r
tion  of the  acid-soluble organic phosphate which is 
difficultly hydrolysed. N either the  decomposition of 
the  glycogen nor the  production of inorganic phos
phate  is affected in vitro by addition of insulin or by 
tem porary  poisoning w ith insulin. As a  result of 
the  decomposition of glycogen a hexosemonophosphoric 
acid, [ a ] i? —6-34° (osazone, m. p. 177°; barium salt,
[a]',) — 8-4°), no t identical w ith the  o ther known natu ral 
or synthetic substances can be isolated by  Neuberg 
arid Leibowitz’s modification (A., 1927, 700) of R obi
son’s m ethod (A., 1923, i, 86) from both  rab b it and 
dog livers. W. M c C a r t n e y .

P o s t- m o r ta l  p ro d u c tio n  of la c tic  a c id  in  th e  
liv e r . E . F e n z  and  H . P o p b e r  (Biochem. Z., 1930, 
229, 397— 426).—The post-m ortal lactic acid content 
of the  hum an liver (and also of th a t  of the  guinea- 
pig) reaches a  m axim um  about 7 hrs. a fter death. 
Pathological conditions have no great effect on the  
m axim um  am ount of lactic acid produced nor does 
th is am ount depend on the  to ta l carbohydrate con
ten t. In  hum an livers kep t a t  37° in  sodium hydro
gen carbonate solution or in  disodium hydrogen 
phosphate solution for a period of 10—33 hrs. no 
fu rther increase in  the  lactic acid conten t occurs even 
if dextrose be added. In  guinea-pig livers placed 
im m ediately after death  in  a  buffer solution and  kep t 
a t  37° the  power to  produce lactic acid decreases in 
such a  w ay th a t  a fter abou t 7 hrs. no more can be 
detected  and additions of dextrose, lsevulose, glycogen, 
or hexosediphosphate usually have no effect on this 
decrease. The same holds, a t  least partly , of hum an 
livers, and  th e ir pathological condition is also-without 
effect on this loss of power to  produce lactic acid. 
As regards post-m ortal lactic acid production hum an 
kidneys resemble hum an livers. The lactic acid con
te n t of practically  all th e  organs from  tw o hum an 
corpses and  from tw o guinea-pigs has been deter
mined. W. M c C a r t n e y .

P ro d u c tio n  of m e th y lg ly o x a l a n d  p y ru v ic  ac id  
b y  y e a s t  u n d e r  th e  in flu en ce  of p la s m o ly tic  
su b s ta n c e s . C. N e u b e r g  and  M. K o b e l  (Biochem. 
Z., 1930, 229, 255—262).—The process in  which 
m ethylglyoxal and, later, pyruvic acid are produced 
from magnesium hexosem onophosphate by th e  action 
of yeast can be checked and  the  tw o compounds 
allowed to  accum ulate by  the  addition  of one of 
m any plasm olytic substances, of which toluene and 
bromobenzene are especially suitable. The substra te  
itself, if present in  sufficient concentration, has the  
same effect. The dinitrophenylhj-drazones of the two 
compounds can be distinguished from each other by 
the difference in  the  colours which th ey  give (m ethyl
glyoxal, deep bluish-violet; pyruvic acid, brown then 
red) w ith alcoholic potassium  hydroxide solution and 
can be separated  by  the use of sodium carbonate 
solution, in which the m ethylglyoxal compound is 
insoluble. ' W. M c C a r t n e y .

C a rb o h y d ra te  m e ta b o lis m  of h ig h e r  p la n ts . 
P ro d u c tio n  of m e th y lg ly o x a l b y  th e  e n z y m e s  of 
g e rm in a te d  seed s . C. N e u b e r g  and  M. K o b e l  
(Biochem. Z„ 1930, 229, 433—442; cf. A., 1929,
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722).—The enzyme which acts on magnesium hexose- 
d iphosphate in  such a  w ay as to  lead to  the produc
tion of m ethylglyoxal is present in germ inated peas 
(Pisum saccharatum) and  in germ inated beans ( Vicia 
faba). W. M c Ca r t n e y .

G ly o x a la se . F . S a k u m a  (J. Biochem., Jap an , 
1930, 12, 247—279).—The liver is richest in glyoxal
ase ; values for cold-blooded anim als are only half as 
g reat as those for warm-blooded animals. W hen the  
tissues are deprived of sugar the  glyoxalase content 
also diminishes, th a t  of the  liver decreasing least 
rapidly. In  germ inating soya beans th e  glyoxalase 
content a t  first increases and then  decreases after
7— 8 days. The extraction of the  enzyme is de
scribed. D extrose or polysaccharides containing 
glucose accelerated the  activ ity  of glyoxalase, whereas 
phosphate inhibited it. Guanine and its  derivatives 
and  amino-acids cause a rapid disappearance of 
m ethylglyoxal w ith production of am m onia and 
carbon dioxide. Ch e m ic a l  A b s t r a c t s .

K in e tic s  of e s te r  h y d ro ly s is  b y  e n z y m e s . I I I . 
In flu en ce  of th e  in d ic a to r  o n  th e  a c tiv ity  of 
e s te ra s e s .  IV . B e h a v io u r  of e s te r a s e s  to w a rd s  
la c to n e s . E . B a m a n n  and  M. S c h m e l l e r  (Z. 
physiol. Chem., 1931, 194, 1— 13, 14—20; cf. A., 
1930, 950).—II I .  The re tardation  of ester hydrolysis 
caused by small am ounts of ind icator leads to  in 
accuracies in the  m ethod of Knaffl-Lenz (A., 1923, 
i, 021) for the  titrim etric  determ ination of liver- 
esterase. D a ta  are presented for the  hydrolysis of 
m ethyl b u ty ra tc  by liver enzymes from  m an, horse, 
sheep, and  rabb it, w ith  varying concentrations of 
indicator and  ester, using phenolphthalein, bromo- 
thym ol-blue, and  bromocresol-purple. The indicator 
effect decreases as p a increases, and, in  alkaline 
m edium , gives w ay to  an  acceleration of the hydro
lysis, which m ay be associated w ith a change of 
struc tu re  of the ph thale in  type of indicator. Thus, 
a 31%  inactivation  observed w ith  1 mg. of bromo- 
thym ol-blue per 100 c.c. of reaction m ixture a t  p H 7-0 
is replaced by an  .activation of 44%  a t  8-9.

Bromocresol-purple (0-04 mg. per 100 c.c.) and 
neutral-red  (0-3 mg. per 100 c.c.) have no m easurable 
effect on hydrolysis a t  p H 6-8 and  7-3, respectively, 
and, under these conditions, are regarded as the  m ost 
suitable indicators.

IV . y-B utyrolactone, y-valerolactone, coum arin, 
and  santonin are not appreciably hydrolysed by liver - 
esterases in  solutions buffered a t  p tl 8-9. I t  is p rob
able th a t  the interm ediate lactone-enzym e complex 
decomposes slowly, since these lactones inh ib it the  
hydrolysis of m ethyl b u ty ra te  by esterase to  a  degree 
which varies inversely w ith th e  concentration of ester.

A. C o h e n .
S u b s ta n c e  s u ita b le  fo r  u se  a s  a  m o d e l fo r  

i l lu s t r a t in g  th e  m o d e  of a c tio n  of th e  p e c ta se s .
C. N e t t b e r g  and  C. O s t e n d o r f  (Biochem. Z., 1930, 
229, 464— 466).—The properties of the  calcium salt 
of m ethyl hydrogen d -ta rtra te  (A., 1909, i, 361) m ake 
this substance suitable for use as a  model in  the 
study  of the mode of action of th e  pectases. These 
decompose th e  com pound liberating m ethyl alcohol and 
causing the precipitation of gelatinous calcium ta r tra te  
which eventually  crystallises. W. M c Ca r t n e y .

L ib e ra tio n  of ty ro s in e  a n d  t ry p to p h a n  f ro m  
c a se in o g e n  b y  p a p a in  a c tiv a te d  w ith  h y d ro c y a n ic  
ac id . T. L e i f e r t  and I. H a f n e r  (Biochem. Z., 
1930, 229, 427—432).— A m ino-nitrogen equivalent to 
47%  of its  to ta l nitrogen conten t was liberated from 
caseinogen as a resu lt of digestion for 12 days w ith 
papain  which had  been activa ted  by trea tm en t w ith 
hydrogen cyanide. D uring th is period all of the 
tyrosine in  th e  caseinogen was set free, b u t the  
tryp to p h an  was liberated only p a rtly  and a t  the  same 
ra te  as were th e  rem aining amino-acids. A ctivated  
papain  in  conjunction w ith trypsin  liberated, in  oiie 
week, 71%  of the  to ta l nitrogen of caseinogen as 
am ino-nitrogen, bub th e  liberation of tyrosine and 
try p to p h an  was n o t otherwise affected by  th is  com 
bined action. W. M c Ca r t n e y .

M u ltip le  n a tu r e  of th e  e n zy m e  c a r r i e r  in  th e  
h y d ro ly s is  of p o ly p e p tid e s  b y  y e a s t  m a c e ra te s .  
P ro d u c tio n  of a  p ro te in - f re e  e lu a te  w h ic h  a c ts  
on  h ig h e r  p o ly p e p tid e s  on ly . A . F o d o r  and  L. 
F r a n k e n t h a l  (Biochem. Z., 1930, 229, 16—27).—  
W hen the  m ateria l precip ita ted  by  acid from  diluted 
yeast m acerates is adsorbed on kaolin and th is is 
then  kep t for 2 hrs. a t  37° in  con tact w ith  a 2%  
solution of glycine the  liquid which is obtained when 
th e  glycine solution is filtered is free from  protein 
b u t re ta ins the  ac tiv ity  of the original m acerate. 
Since th is liquid exhibits specificity w ith  regard to 
its  effects on peptides, some of which i t  hydrolyses 
m ore rap id ly  th a n  others, th e  au tho rs’ views con
cerning the  anchoring and  disconnecting of enzymes 
and  their transference from one carrier to  another 
are confirmed (cf. th is vol., 262). W. M c C a r t n e y .

H y d ro ly s is  of p ro lin e -p o ly p e p tid e s  b y  y e a s t 
a n d  p a n c re a s  e x t r a c ts  a n d  b y  p a n c re a t in  p r e p a r 
a tio n s . A . F o d o r , M . F r a n i i e l , and  S . K u k  
(Biochem. Z., 1930, 229, 28— 40; cf. preceding 
abstrac t).—(ZZ-ProIylalanine is readily  hydrolysed by 
the  water-insoluble p a r t  of dried pancreatin , b u t only 
slowly and p a rtly  by  the  w ater-soluble portion. 
H ydrolysis is also caused by  m acerates of fresh p an 
creatic glands (especially if such m acerates are first 
purified by  dialysis) and  by  the  tw o active con
stituen ts of yeast m acerates. (ZZ-Alanylproline is 
hydrolysed by yeast m acerates, b u t no t by pancreatin . 
I t  follows from  these results th a t  the enzymic hydro
lysis of polypeptides is no t directly  dependent on the 
presence in  the  la tte r  of certain  groups such as the 
free amino- or carboxyl groups. W . M c Ca r t n e y .

S p ec if ic ity  of a n im a l  p ro  te a se s . XX. 
M e c h a n is m  of th e  e n z y m ic  f is s io n  of d ip e p tid e s .
A. K . Ik  a l l s  and  F . K o h l e r . X X I. C a u se s  of 
s te r ic  se le c tio n  b y  e n z y m e s . E. W a l d s c h m id t - 
L e i t z  and A. K . B a l l s  (Ber., 1931, 64, [B\, 3-1— 
45, 45—4 S ; cf. W aldschm idt-Leitz and others,
A., 1929, 723; 1930, 957).—X X . The presence of a 
free am ino-group b u t no t of a free carboxyl group 
appears essential to  th e  enzymic ac tiv ity  of th a t 
com ponent of in testinal erepsin which hydrolyses 
dipeptides. The apparen t m inor im portance of the 
second com ponent of the  d ipeptide is no t in  harm ony 
w ith  the  observed hydrolysis of glycyl-d-alanine and 
non-hydrolysis of glycyl-Z-alanine by dipeptidase. 
The apparen t contradiction is explained by  the  hypo
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thesis th a t  the enzyme unites w ith the  substra te  by 
two haptophoric groups, th e  second of which is 
regarded as the  imino-group of th e  peptide. Since 
p-nitroam inoacetanilide, p-am inoacetam idobenzoic 
acid, and nitroam inoacetam idobenzoic acid are hydro
lysed by dipeptidase, whereas am inoacetanilide, 
aminoacet-p-toluidide, and  o-aminoacetamidobenzoic 
acid are unaffected, the  influence of the  substituen t 
(nitro-group or carboxyl) is ascribed to  change in  the 
acidic na tu re  of the  imino-group. The restriction  of 
dipeptidase action by substances such as chloroacetyl- 
tyrosine and  aceturic acid confirms the view th a t  the 
imino-group is th e  second point of a ttach m en t of the  
enzyme. The following new com pounds are de
scribed : aminoacetanilide hydrochloride, 111. p . 170°; 
aminoacet-o-toluidide, m . p. 256° : o-aminoacclamido- 
benzoic acid, m. p. 236°; n i-aminoacetamidobenzoic 
acid, m. p. 245°; nitro-o-aminoacclamidobenzoic acid, 
m. p. 245—260° according to  the  ra te  of heating  
(from o-aminoacetamidobenzoic acid, sulphuric acid 
monohydrate, and potassium  n itra te  a t —5° to  —10°); 
chloroacet-Tp-toluidide, m. p. 168— 169°, from chloro- 
acetyl chloride and p-toluidine in  benzene; amino- 
aeet-'p-toluidide, m . p. 137° after softening a t  95°; 
ddoroacet-p-chloroanilide, m. p. 173°; aminoacet-p- 
chloroanilide, m. p. 85°; chloroacet-p-nitroahilide, m . p. 
185°; aminoaeet-'p-nitroanilide, m. p. 165°.

X X I. The preparation  of o-cliloroacetamido-, m. p. 
190°, m-chloroacetamido-, m. p. 232°, and  p-chloro- 
acetamido-benzoic acid, m. p. 257° (cf. Tropp, A., 
1928, 1025), is described. Of these, only th e  mcta- 
derivative is hydrolysed by carboxypolypeptidase 
from pancreas. The underlying causes are discussed.

H . W r e n .
N a tu re  of p ro te a s e s .  V II. P e p s in  in  co ld - 

and w a rm -b lo o d e d  a n im a ls .  N . P .  P j a t n i t z k i j  
(Z. physiol. Chem., 1931, 194, 43—52; cf. A dova 
and Smorodincev, A., 1930, 1620).—Frog’s gastric 
juice, obtained by the m ethod of Smirnow, has p n 
varying between 1 -52 and 3-9. I ts  hydrolytic  activ ity , 
referred to  egg-albumin, for which th e  optim um  p H is
1-0—1-4, is 25%  greater th a n  th a t  of dog’s gastric 
juice, bu t only half of th a t  for th e  dog when estim ated 
on caseinogen. The stom ach ex trac t of a  frog has 
smaller hydrolytic ac tiv ity  on egg-album in th a n  an 
extract of the  mucous m em brane of the  dog’s stom ach. 
Pepsin preparations from  cold- and warm -blooded 
animals appear to  he identical. A. C o h e n .

P lan t p ro te a s e s . X V I. A c tiv a tio n  of a n im a l  
and p la n t  p ro te a s e s  b y  g lu ta th io n e . W . G r a s s - 
•Ma n n , O. v o n  S c h o e n e b e c k , and H . E i b e l e r  (Z. 
physiol. Chem., 1931,194,124—-136).—R educed g lu ta 
thione activates papain , yeast proteinase, and  cathep- 
sin, thus resembling cysteine (A., 1930, 500). The 
oxidised form has no ac tivating  power, and neither 
form has any  action  on pepsin. Y east phytokinase 
(cf. Ambros and H arteneck, A., 1929, 606) is identical 
"’ith glutathione. H . B u r t o n .

r A ction of p ro te a s e s  on  u re a s e  p r e p a r a t io n s .  J . 
Z a k o w s k i  (Biochem. Z., 1930, 229, 41—84).—The 
activity of urease is reduced by as m uch as 80%  by 
the action, a t  30—40° and  in  m edia having certain  
hydrogen-ion concentrations, of papain  or trypsin . 
Results obtained w ith ac tivated  and inactivated

papain  and trypsin  indicate th a t  i t  is no t impossible, 
although no t probable, th a t  the  dim inution of ac tiv ity  
(which is no t caused by the presence of inhibitory  
substances) m ay be due to  enzymes w hich a ttack  the 
urease itself or the  m aterial which carries it. E repsin 
has no effect on the ac tiv ity  of urease.

W . M c C a r t n e y . 
A ction, of a rg in a s e . VI. S. E d l b a c h e r  and  H. 

B u r c h a r d  (Z. physiol. Chem., 1931, 194, 69—75; 
cf. A., 1928, 88).—Arginylarginine prepared from  
clupeine by  the  m ethod of Kossel and S tau d t (A., 
1928, 81) is com pletely hjMrolysed by  a pep tidase- 
arginase m ixture from  calf-liver ex tract. Purified 
arginase, obtained free from peptidase by adsorption 
of the  la tte r  on alum inium  hydroxide, hydrolyses 
only one guanidyl group in  arginylarginine.

A. C o h e n .
R e s p ira t io n  a n d  fe rm e n ta t io n  of to p a n d b o t to m  

b e e r  y e a s ts .  K . T r a u t w e i n  and J .  W a s s e r m a n n  
(Biochem. Z., 1930, 229, 128— 153).—E xam ination  
of th e  behaviour of biologically pure strains of yeast 
showed th a t  the  ra tes of respiration of top  yeasts are 
on the  average 77%  greater th a n  are those of bottom  
yeasts. The difference is re la ted  to  th e  racial char
acteristics of the strains and is traced to  adap ta tion  
to  environm ent. In  both types of yeast increase in 
ra te  of respiration  is accom panied by increase in the 
degree of ferm enting power, a constan t ra tio  persisting 
between these two factors. The m etabolic energy 
expended in respiration and  ferm entation by top  yeast 
is 42%  greater th a n  th a t  expended by bottom  yeast. 
The proportion  of energy involved in  respiration is, 
for the  to p  yeasts, 40%  and  for the bottom  yeasts 
32% . Of the  sugar decomposed by the  yeasts 2—3%  
is required for respiration and  98— 97 %  is ferm ented.

W. M c C a r t n e y . 
F o u r th  f o rm  of ce ll-free  fe rm e n ta t io n  b y  y e a s t. 

M. K o b e l  and  M. S c h e u e r  (Biochem. Z., 1930, 229,
238—247).—The ferm entation  of yeast m aceration 
juice m ay proceed in  such a w ay th a t  the  fourth  
type of ferm entation only occurs. W hen the  juice 
is d ilu ted  six tim es and  th e  initial concentration  of 
m agnesium  hexosediphosphate; in  th e  ferm enting 
liquid is 0-9749% 79%  of the  liexose is liberated  and 
converted entirely  into pyruvic acid and  glycerol.

W. M c Ca r t n e y .: 
H y d ro ly s is  of n o n -p h o s p h o ry la te d  s u g a r s  b y  

y e a s t  w ith  p ro d u c tio n  of g ly c e ro l a n d  p y ru v ic  
a c id . C. N e u b e r g  and  M. K o b e l  (Biochem. Z., 
1930, 229, 446—454).— B y the  action  of yeast on 
dextrose in  th e  presence of magnesium phosphate, 
magnesium  oxide, or disodium  hydrogen phosphate 
glycerol and  pyruvic acid can be produced, although 
the  yields obtained are no t so high as when salts of 
hexosephosphoric esters are used.

W. M c C a r t n e y . 
lo d o -  a n d  b ro m o -a c e tic  a c id  p o iso n in g  in  c a rb o 

h y d ra te  d e g ra d a tio n . R . N i l s s o n , K. Z e i l e , and 
H. v o n  E u l e r  (Z. physiol. Chem., 1931,194, 53— 68; 
cf. Lundsgaard, A., 1930, 954, 958).— W hen alcoholic 
ferm entation is inhibited by  iodo- or bromo-acetic 
acid, form ation of hexosediphosphate is no t observed, 
and hexosem onophosphate is no t detected under 
conditions which do no t p revent its form ation in  the 
case of sodium fluoride poisoning. Iodoacetic acid



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

also prevents acetaldehyde reduction, which is no t 
affected by fluoride. In  agreem ent w ith Lundsgaard, 
it  is found th a t  over a small range of concentrations 
of iodoacetie acid (0-001—0-0001M ) oxygen con
sum ption continues, w hilst ferm entation is completely 
inhibited. I t  is suggested th a t  iodoacetie acid 
poisoning involves the  la ter stages of the  chain of 
ferm entation reactions. A. Co h e n .

O rd e r  of death , of o rg a n is m s  l a r g e r  th a n  
b a c te r ia .  O. R a h n  (J. Gen. Physiol., 1931, 14, 
315—337).— The death  of bacteria is brought abou t 
by the destruction  of only one definite genc-like 
molecule in  the  cell. A discussion and  criticism  of 
previous work arc given, from which i t  is shown th a t, 
of the larger organisms, only Chlamydomonas has a 
sim ilar order of death . The mould, Botrytis cinerea, 
has more th an  one reacting molecule, and  the  flagellate 
Colpidium, together w ith erythrocytes, has two re 
acting  molecules. P . G. -Ma r s h a l l .

V a ria tio n s  in  th e  re s p o n s e  to  l ig h t  of Am oeba  
p ro te u s  w i th  sp e c ia l  re fe re n c e  to  th e  e ffec ts  of 
s a l t s  a n d  of h y d ro g e n - io n  c o n c e n tra tio n . S. O.
M a st and  H . R. H u l b ie u  (Protoplasm a, 1930, 11, 
412—431).—The effect of changing light in tensity  on 
tho protoplasmio stream ing in A . proteus is influenced 
by  tho presence of dissolved substances in  tho culture 
liquid. The reaction tim e (period between light 
chango and response) is increased by  the presence of 
hydroohlorio acid and  tho chlorides of magnesium, 
calcium, and  potassium  and decreased by  carbon 
dioxide. Tho effect of sodium chlorido was irregular.

A. G. P o l l a r d .
H sem o to x in  in  S a vco sp o rid ia . S. S ato  (K ita- 

sato  Aroh. E xp . Med., 1930, 7 ,  201—212).—The 
therm ostable luemolytic principle of sarcosporidio- 
toxin is negative to  protein  tests, b u t tho luemagglu- 
tinative principle (destroyed a t  85° in  30 min.) is 
positive. Inhib ition  or acceleration b y  serum  frac
tions is recorded. C h e m ic a l  A b s t r a c t s .

E ffec t of in i t ia l  r e a c t io n  of R a u l in 's  m e d iu m  
o n  th e  c u l tu re  of A sp e rg illu s  n ig er . C. L obardo , 
J'. B. Margara, and J . d e l  V ecchio (Ann. farm, 
bioquim ., 1930, 1, 111— 1 IS).—Aspergillus niger 
cultivated a t  37° in R au lin ’s medium of p a 1-9— 6-7 
produces an  increasing acidity  which is m axim al 
(p„ 1-8) on the th ird  day. Chemical A bstracts.

E ffe c t of a m m o n iu m  s a l t  o n  th e  g ro w th  of 
P en ic illiu m  ro q u efo rti in  ch eese . N . S. G o l d 
in g  ('IVans. Roy. Soc. Canada, 1930, [iii], 24, V, 
133 -140).—Fresh W enslevdale cheese contains very 
little  ammonia. The addition of ammonium chloride 
to  tho curd a t  salting does no t favourably affect 
tho rate  or ex ten t of grow th of P. roqueforti on the 
cheese, b u t appears to  exert a  slight detrim ental 
effect. W. O. K e r m a c k .

B io c h e m ic a l t r a n s f o r m a t io n s  of a c e tic  a c id  b y  
th e  a c tio n  of m o u ld s . C h e m is try  of c i t r ic  a c id  
p ro d u c tio n . T. C h r z a s z c z  and D. T iukov (Bio- 
ohorn. Z., 1930, 229, 343—357; cf. A., 1930, 1218).—  
By tho action of a certain species of Penicillium  (a 
typical accumulator of eitrio acid) on alkaline solutions 
of the calcium, sodium, or potassium salt of acetic 
acid, succinic, fumaric, oxalic, Z-malic, and citric acids

and  a t  least one other unidentified acid are produced. 
The num ber and am ount of acids produced vary  
according to the salt used. P roduction of citric acid 
and possibly also of oxalic acid is favoured by  tho use 
of the  alkali salts. The mechanism of the process of 
conversion is discussed and i t  is suggested th a t  the 
production of citric acid from sugars by the  aotion of 
moulds proceeds by way of the  following substances 
in  the  order given : pyruvic acid and acetaldehyde, 
ethyl alcohol, acetic acid, succinic acid, fum aric acid, 
Z-malic acid. W. M c C a r t n e y .

Significance of aldehyde dismutation in acetic 
fermentation. A. B e r t i i o  and K . P . B a s u  (Annalen, 
1931, 485, 26— 42).—F u rth e r work is described in 
support of the  view th a t  aldehyde d ism utation  plays 
little  p a r t  in  acetic ferm entation (Wieland and 
Bertho, A., 1929, 219; B ertho, ibid., 1492) contrary 
to  Neuberg and W indisch (A., 1926, 324) and Simon 
(A., 1930, 1477). I t  is found th a t  w ith B. pastorianum  
under fully aerobic conditions the  form ation of alcohol 
from acetaldehyde takes place a t  less th an  the  velocity 
of anaerobic d ism utation. No significant variation 
in velocity w ith p n is observed, contrary  to  Simon 
(loc. cit.). The alcohol formed is 2— 10% of theory 
on the assum ption of exclusive d ism utation. Parallel 
m easurem ents of tho consum ption of oxygen and of 
the form ation of acetic acid are concordant w ith the 
predom inance of dehydrogenation of acetaldehyde 
over dism utation. R . K . C a l l o w .

Acids produced by various strains of propionic 
bacteria. P .  W . W i l s o n , E . B. F r e d , and W. H . 
P e t e r s o n  (Biochem. Z., 1930, 229, 271—280).— 
Experim ents w ith 11 strains of propionic bacteria and 
pure sugars or m ixtures containing sugars show that 
dextrose, lactose, maltose, and sucrose are partly  
ferm ented by  pure cultures of the  bacteria and  prac
tically  com pletely ferm ented by  m ixtures of the 
cultures w ith those of Lactobacillus casei, up to  75% 
of the  sugar consumed being converted into volatile 
acids. The q u an tity  of volatile acids produced during 
the ferm entation varies w ith the  s tra in  of the  bacteria 
used and those strains which are m ost effective with 
pure sugars are also m ost effective w ith mixtures. 
Of the  la tte r  molasses and hydrolysed starch are most 
rapidly ferm ented. The volatile acids produced con
sist chiefly of acetic and propionic acids in  the  mole
cular proportion 1 r 2-46. W . M c C a r t n e y .

Formation of hydrogen peroxide by lactic acid 
bacteria. A. B e r t h o  and  H . G l ü c k  (Naturwiss.. 
1931,19,88).— Certain facultative anaerobic, catalase- 
free lactic acid bacteria (B . Delbrücki, B . iugurt, and
B. acidophilus) produce hydrogen peroxide in oxid
a tive  m etabolism. The reaction is no t influenced by 
a  0-0005J/ solution of hydrocyanic acid. The peroxide 
can be detected  by titan ium  sulphate, and  determined 
either as cerium peroxide or by  d irect titration. 
Streptococcus casei d id  no t, under sim ilar conditions, 
produce hydrogen peroxide. W. R. A n g u s .

The Coccdceee. XVI. The genus Leuconostoc.
G. J . H u c k e r  and  C. S. P e d e r s o n  (N.Y. State 
Agrio. E xp. Sta. Tech. Bull., 1930, No. 167).—The 
ferm entation of sugars by  num erous strains of gas- 
producing, chain-form ing cocci isolated from  milk
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products, ferm enting vegetables, etc. indicates their 
classification as a  separate genus, viz., Lcuconostoc, 
Van Tieghem. These produce Z-lactic and acetic 
acids, carbon dioxide, and ethyl alcohol during the  
ferm entation of carbohydrates. M annitol and, in 
most cases, dex tran  or Isevulosan are produced from 
lajvulose. Most species require grow th accessory 
factors, e.g., yeast or tom ato  juice. A. G. P o lla r d .

G ly cu ro n ic  ac id , a  c o n s t i tu e n t  of th e  g u m  of 
ro o t n o d u le  b a c te r ia .  E . W . H o p k in s , W. H . 
P e t e r so n , and E . B. F r e d  (,T. Amer. Chem. Soc., 
1931, 53, 306—309).— Glycuronic acid has been 
identified as a constituen t of the  gum produced by  the 
root nodule bacteria of pea and  red clover (A., 1930, 
M 78). H . B u r t o n .

E ffec t of B o r d e t 's  b a c illu s  o n  r a b b i t ’s  b lo o d . 
S. T a k a h a sh i (Sei-i-kwai Med. J ., 1930, 49, No. 1, 
116— 130).—B. pertussis increases the sedim entation 
velocity of the blood and the  colloidal instab ility  of 
the serum, norm al values being reached a fte r 10 days.

Ch em ical  A bstr a c t s .
G e rs b a c h ’s  in d o le  d e te rm in a t io n  [of It. co li]. 

E. L. K r u g e r s  D a o n e a u x  (Chem. W eekblad, 1931, 
28, 66—67).—The various m ethods for rapid iden ti
fication of B. coli are discussed, and  i t  is pointed ou t 
th a t the  Gersbach indole m ethod, w hilst no t a  positive 
test in all cases, is im portan t as a  means of detecting 
recent infection, especially in milk. S. I. L e v y .

O x y b io tic  m e ta b o l is m  of b a c te r ia .  I. D e
pendence  of r e s p i r a t io n  of B a cillu s coli on  so m e  
p h y s ic o -c h e m ic a l a n d  b io lo g ic a l fa c to rs . T. 
W o h lfe i l  (Zentr. B akt. Par., 1930, 115, 413—426; 
Chem. Zentr., 1930, ii, 77).—The respiration of B. coli 
is bu t little  sensitive to  p n between 6-5 and 8-0. 
Young cultures washed w ith sodium chloride solution 
show an increased respiration over older cultures, the 
young, short bacilli having a relatively larger adsorp
tion surface for oxygen. The tem perature coefficient 
decreases w ith a rise in tem perature and w ith the  age 
of the culture. The initial process of protein digestion 
by bacteria is assum ed to  be a  case of adsorption w ith 
which enzymic ac tiv ity  is connected.

L. S. T h e o b a l d .
P e ro x id a se  in  re la t io n  to  b a c te r ia l  g ro w th  w ith  

special re fe re n c e  to  th e  in flu e n z a  b a c illu s . L. R . 
A nderson (J. B act., 1930, 20, 371— 379).—The 
production of peroxidase serves to  differentiate certain  
bacteria. The iden tity  of peroxidase w ith the X  
factor of T h jo tta  and A very is confirmed.

A. G. P o l l a r d .
N a tu re  of th e  g ro w th -p ro m o tin g  p r in c ip le  in  

the p o ta to . C u ltu re  of tu b e rc le  b a c illi . N. 
Uyei (Amer. Rev. Tuberculosis, 1930, 22, 203—217). 
—Of the various substances present in the  potato , 
inositol, maltose, and dextrose are m etabolic stim u
lants, stim ulating the  grow th of tubercle bacilli only 
when these are present in  large num bers, whilst 
soluble starch  and  dextrin , bu t no t glycogen, are 
reproductive stim ulants, effective when tubercle 
bacilli are present in any  numbers.

Ch em ic a l  A bstr a c t s .
Preparation of antigenic specific substance 

from streptococci and nneumococci (type 1). 
H . B. D a y  (Brit. J .  Exp. P a th ., 1930, 11, 164—173).

—M ethods of extraction arc described ; hea t is usually 
desirable, bu t extraction  a t  100° is destructive. The 
antigenic specific substance contains two groups :
(1) a  stable portion  which reacts w ith im m une serum,
(2) an  unstable antigenic portion which provokes 
the  form ation of antibody. The antigenic group 
resembles an  enzyme in some properties. I t  is 
possible to  ob tain  an  antigenic type-specific substance 
a p a r t from ordinary bacterial protein.

Ch em ical  A b st r a c t s .
In c re a s e  of to x ic  p ro p e r t ie s  of b a c ill i  a n d  of 

th e i r  to x in s  th ro u g h  w e a k  f e rm e n ta t io n . A. 
K omis (Zentr. B akt. Par., 1930, 115, 454— 457 ; 
Chem. Zentr., 1930, ii, 77).—The tox icity  of various 
bacilli is increased by weak ferm entation w ith yeast 
a t  37°. S trong and  resistan t forms of bacilli can be 
obtained by th is means. L. S. T h e o b a l d .

T o x in  of th e  g a s -g a n g re n e  b a c illu s . I I .  A.
E b e l  (Biochem. Z., 1930, 229, 265—268; A., 1930, 
1623).—From  solutions obtained from cultures by 
repeated precipitation w ith alcohol, electrodialysis, 
and  precipitation w ith lead acetate, the  tox in  of the  
gas-gangrene bacillus can be purified and  concentrated 
in  ethereal alcohol solution. W. McCa r t n e y .

R e la tio n s h ip  b e tw e e n  d ip h th e r ia  to x in  a n d  
b lo o d -s u g a r . T . U su i (Sei-i-kwai Med. -J., 1930, 
49, No. 4, 38—50).— Only in  serious cases were 
m arkedly high values of blood-sugar observed. 
Hyperglycæmia in guinea-pigs and rabb its is observed 
only when the  tox in  or organism is injected subcu- 
taneously. I t  is considered th a t  d iphtheria an titox in  
diminishes the hyperglycæm ia to  some extent.

Ch em ical  A bstr a c t s .
D ip h th e r ia  to x in -a n ti to x in  p re c ip ita te . F. 

Mo d e r n  and  R . W e r n ic k e  (Anal. Asoc. Quim. 
Argentina, 1930, 18, 47—56).— D iphtheria toxin- 
an titox in  p recip ita te  requires a m inim um  acidity  of 
p,t 3-6 for com plete solution. W hen kep t in acid 
solution the  an titox in  is liberated and th e  toxin is 
destroyed (cf. Ram on, A., 1924, i, 463, 1149; 1925, i, 
339). The recovery of an titox in  is m axim al a t  
p n 3-2— 3-6 and 10— 15°, and increases w ith tim e up 
to  several weeks. The yield increases w ith increasing 
dilution, and the ra tio  of units of ac tiv ity  to  protein 
m ay be raised to  18 tim es th a t  of the  original serum.

R. K . Callow'.
P u r if ic a t io n  of a n t i -d ip h th e r ia  s e r u m  b y  

a d s o rp t io n  w ith  a lu m in iu m  h y d ro x id e . R . W e r 
n ic k e  and  F . Mo d e r n  (Anal. Asoc. Quim. Argentina, 
1930, 18, 98— 111).— Dry, powdered aluminium 
hydroxide has little  or no adsorptive power for the 
proteins or antitoxins. W hen alum inium  hydroxide 
is precip itated  in th e  serum, however, m arked adsorp
tion occurs, particu larly  a t  the neutral point. In  
acid or alkaline solution slight preferential adsorption 
of inactive proteins is observed. By élutriation of 
the  precip ita te  a t  p H > 8 -4  the proteins and antitoxins 
are recovered quantita tively . No useful concentra
tion of the  an titox ins is a tta ined  b y  these methods.

R. K . Ca l lo w .
E ffe c t of c e r ta in  o x id a tio n - re d u c tio n  p o te n tia l  

in d ic a to r s  o n  d ip h th e r ia  to x in . P. J .  .Mo l o n e y  
and E . M. T a y l o r  (Trans. Roy. Soc. Canada, 1930, 
[iii], 24, V, 127— 132).— Certain oxidation-reduction
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indicators, especially those which are easily reduced, 
e.g., chloroindophenol andphcnolindophenol, accelerate 
the  detoxification of d iph theria  toxin a t  36— 39°. The 
indicators are more active in the oxidised th an  in  the 
reduced form and the action increases w ith increased 
concentration of indicator and  w ith increase of p n 
between 6'5 and 7-5. The detoxified m aterial retains 
its  antigenic power. W . 0 . K er m ac k .

A c tio n  of fo rm a ld e h y d e  on th e  a g g re s s iv e  
su b s ta n c e  of b la c k le g  f i l t r a te ,  b a c te r in , a n d  
a g g re s s in .  J .  P . Scott (J. Infect. Dis., 1930, 46, 
460—468).—Form aldehyde (0-5%) increases the  anti- 
serum neutralising potency of C. chauvei bacterins 
and filtrates. I t  inhibits the  agglutininogen, b u t 
increases the  ac tiv ity  of th e  protective antigenic 
complex. Ch em ical  A b st r a c t s .

M e c h a n is m  of b a c te r ia l  a c tio n . J .  H . Q u a st e l  
(Trans. F arad ay  Soc., 1930, 26, 853—861).—A 
sum m ary of the  au th o r’s theory of the  ac tiv ity  and 
specificity of cellular enzymes (cf., A.. 1927, 1113; 
1928,797). W. 0 . K erm ack ,

T h e o r ie s  of th e  b a c te r io p h a g e . J .  B o r d e t  
(Proc. Roy. Soc., 1931, B , 107, 398—417).—A 
review of the work of the  au tho r on bacteriophage, the  
view being expressed th a t  th e  active principle is 
probably no t a virus bu t possesses the  characters of 
an  enzyme capable of autolysing the  bacteria, and 
itself being reproduced during the process of autolysis.

W. 0 . K e r m ac k .
B a la n c e d  s a l t  a c tio n  a s  m a n ife s te d  in  b a c te r io 

p h a g e  p h e n o m e n a . F . M. B u r n e t  and  M. McKie 
(Austral. J .  Exp. Biol., 1930, 7, 183— 198).—In  
presence of an  excess of sodium, potassium , or am m on
ium  ions, bacteriophage exhibits an increased sus
ceptibility to  the  adverse effects of high tem perature, 
b u t th is m ay  be p a rtly  or wholly counteracted by  a 
sufficient concentration of calcium, barium , or 
magnesium ions. Bacteriophage is inactivated by 
certain  dyes, b u t in presence of calcium salts 
inactivation does no t occur. In  th e  case of one 
phage, the  ra te  of m igration tow ards the  anode in 
presence of calcium ions is greater th an  in presence of 
sodium ions, a  result probably due to  a  shrinkage in 
the  size of the  particles in presence of the  bivalent 
ions. In  the  case of o ther phages sim ilar changes in 
cataphoretic velocity were no t detected, possibly 
because of insufficiently accurate experim ental 
m ethods. W. O. K er m ac k .

E le c tr ic a l  b e h a v io u r  of b a c te r io p h a g e s . F . M.
Burnet and M. McK ie (Austral. J . Exp. Biol., 1930, 
7, 199—209).—Various bacteriophages normally
possess a negative charge as shown by experiments 
on their cataphoretic migration. W. 0 . K e rm a ck .

I m m u n is a t io n  w ith  a lu m in iu m  h y d ro x id e  
m ix tu r e s  of p o lio m y e lit is  v iru s .  C. P . R h o a d s  
(Science, 1930, 72, 608).—The virus of poliomyelitis 
when adsorbed on alum inium  hydroxide is incapable 
of producing th e  disease, b u t can induce active 
im m unity  in monkeys. Inactivation  of the  virus is 
prom oted by p n 5-5 and  prevented by p n 8-8.

L . S. T h e o b a l d .
In flu en ce  of s u b s t i tu t io n  o n  th e  co llo id - 

c h e m ic a l a c tio n  of d e r iv a tiv e s  of a ce tic  a c id  a n d

p h e n o l, a n d  r e la t io n s h ip  to  d is in fe c tiv e  p r o 
p e r t ie s . R . L a b e s  and E . J a n s e n  (Arch. exp. 
P a th . Pharm ., 1930, 158, 1—28).—B y observing the 
sh ift to  the acid region of the  optim um  p H for floccul
ation  of denatured serum -album in caused by sub
s titu ted  acetic acids (cf. Michaelis and Rona, A., 1919, 
i, 358), the  influence of the  substituen ts in increasing 
the affinity of the  anions for protein  has been arranged 
in  the  following series : P h > I > B r > C l > N 0 2> M e >  
OH. In  the phenols th is colloid-chemical action runs 
parallel w ith disinfective activ ity . A. Co h e n .

E ffec t of s u b s t i tu te d  b en zo ic  a c id s  a n d  a ro m a tic  
su lp h o n ic  a c id s  on  th e  f lo ccu la tio n  o p tim u m  
of d e n a tu re d  s e ru m -a lb u m in . R . L a b e s  and 
T. S c h u st e r  (Arch. exp. P a th . Pharm ., 1930, 
158, 29— 41).—The greater significance of orien t
ation of substituen ts in determ ining the colloid- 
chemical action of the  benzoic acids as com pared w ith 
the phenols is a ttrib u ted  to  the  polar character of the 
former. B oth the antiseptic ac tiv ity  and the  influence 
on serum -album in of iodobenzoic acids increase w ith 
the  num ber of substituen t iodine atom s, and the 
colloid-chemical action of sulphonic acids increases 
w ith the  num ber of arom atic nuclei. A. Co h e n .

B a c te r io s ta t ic  a c tio n  of c e r ta in  c o m p o n e n ts  of 
c o m m e rc ia l  p e p to n e s  a s  a ffec ted  b y  c o n d itio n s  
of o x id a tio n  a n d  re d u c tio n . R . D u b o s  (J . E xp. 
Med., 1930, 52, 331-—345).—The substances are 
bacteriostatic only in  the  oxidised fo rm ; the ir effect 
is overcome by th e  addition  of reduced th io l compounds 
to  the media. Commercial peptones differ greatly  
in the ir conten t of bacteriostatic substance, which 
m ay be removed by precipitation  w ith  acid arid 
acetone. Ch em ical  A b st r a c t s .

S u s c e p tib il i ty  of v a r io u s  b a c te r ia  to  h y d ro g e n  
su lp h id e . R . D o u r is  arid J .  B ec k  (Ann. Inst. 
P asteur, 1931, 46, 73—77).—The bactericidal action 
of hydrogen sulphide is g reater on cocci th an  on bacilli 
and is m ost m arked on G ram -positive types. Motile 
bacteria are usually more resistan t th an  non-motile.

W . 0 . K er m a c k .
B a c te r ic id a l  a c tio n  of th io c y a n a te s . I. H y d ro - 

th io c y a n ic  a c id  a n d  s o d iu m  th io c y a n a te in  n e u tra l  
o r  a c id  so lu tio n . G. L o c k e m a n n  and W . U lrich  
(Z. H yg., 1930, 111, 387— 419; Chem. Zentr., 1930, ii, 
1880— 1881).—The disinfective action of sodium 
th iocyanate is m uch g reater th an  th a t  of the  sodium 
halid es; the ac tiv ity  is g reatly  increased w ith increase 
in  hydrogen-ion concentration. Free hydrothio- 
cyanic acid is a  more efficient bactericide th an  tr i
chloroacetic acid. A. A. E l d r id g e .

O lig o d y n a m ic  d ilu tio n s . J .  M e y e r  (Chem.- 
Ztg., 1931, 55, 85—86).— I t  has been claim ed th a t 
dilutions of lead and  silver n itra te  down to  1 p a rt in 
1029 p a rts  of w ater have an  appreciable effect on 
organisms. This appears impossible, as i t  would 
require a  very large container to  secure th e  presence of 
one sa lt molecule a t  such dilution. A t even rather 
less dilution the  in teraction  between th e  sa lt and 
the  glass would be a  preponderating  one. I t  appears 
likely th a t  the tru e  lim it of any  real effect is 1 p a rt in 
1010 in 1012. * C. I r w in .
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R eac tio n  of b lo o d -p re s s u re  to  a d re n a lin e  in  
p a ra th y ro id e c to m ise d  a n im a ls . R .  S . A b r a m s o n  
and E. N. S p e r a n s k a -S t e r a n o v a  (Arkh. Biol. 
Xauk, 1929, 2 9 , 481— 491).— In  dogs and cats in 
which the blood-calcium was lowered by m eans of 
injection of oxalate, w ith or w ithou t para thy ro id 
ectomy ,[the adrenaline effect was pronounced regard
less of the  calcium level. C h e m ic a l  A b s t r a c t s .

B io lo g ica l d e te c tio n  of a d re n a lin e  in  d ru g s ,  
especia lly  in  p re se n c e  of lo c a l an aes th e tic s . A.
S t a s ia k  and  L. R i g 6  (M agyar Gyo. Taro. E r t., 1930, 
6, 389—394; Chem. Zentr., 1930, ii, 2552).—A drenal
ine inhibits the spontaneous contractions of the 
surviving m ouse-uterus, whence i t  can be detected  in 
presence of local anaesthetics and posterior p itu ita ry  
extract. The sensitivity  of the  u terus tow ards 
adrenaline is increased by novocaine and diminished 
by ¡3-eucaine and stovaine. A. A. E l d u i d g e .

In fluence  of a d re n a lin e  a n d  in s u l in  o n  th e  
excre tion  of s u g a r  f ro m  th e  l iv e r  th ro u g h  th e  
bile d u r in g  c o n tin u e d  in g e s t io n  of su c ro se . 
N. M. I v a n o v  (Z. ges. exp. Med., 1930, 7 1 , 263— 273; 
Chem. Zentr., 1930, ii, 2540).—A ddition of sucrose 
(200 g.) to  the  ordinary d iet does no t m arkedly increase 
the bile-sugar of th e  dog unless adrenaline is adm in
istered sim ultaneously by  subcutaneous injection. 
After injection of insulin  th e  bile-sugar falls in  spite  
of ingestion of sucrose; insulin causes an  increase 
which appears only when large doses (400 g.) of sugar 
are adm inistered for a long tim e.

A. A. E l d r i d g e .
E v a lu a tio n  of in su lin . A. S t a s i a k  and B. 

Zb o r a y  (M agyar Gyo. Taro. E rt., 1930, 6, 268— 274; 
Chem. Zentr., 1930, ii, 1897— 1898).—M arks’ cross 
test has been simplified. E ach  anim al (2 ^0 -3  kg.) 
receives 1 in ternational un it adm inistered in  th e  same 
way; three samples of blood are draw n after 1-5, 3, 
and 5 hrs., respectively. The original and simplified 
methods are liable to  an  average error of 10%. Of 
16 commercial preparations 14 gave values w ith in  
10% of those declared. A. A. E l d r i d g e .

Insulin . S. N iit su  (Sci-i-kwai Med. J . ,  1930, 49, 
No. 2, 1—20).—Subcutaneous injection of insulin in 
large am ount causes a rap id  decrease in blood-sugar, 
the minimum value being reached in 3 hrs. Inorganic 
phosphorus follows approxim ately th e  same course, 
but becomes norm al a t  the  seventh hour. Subarach
noid injection causes more gradual changes. P itu itrin  
introduced hypoderm ically produces hypergtyctemia, 
but a decrease in organic phosphorus ; subarachnoid 
injection of p itu itr in  causes more m arked changes.

C h e m i c a l  A b s t r a c t s .
E ffect of in su lin . V. M. O g a w a  (Folia P harm 

acol. Japon ., 1929, 9. No. 3, 137— 149).—Insulin  is 
destroyed in the rab b it’s intestine, bu t a  certain  
amount is resorbed in the  in testinal mucosa. Insulin 
is destroyed m ore readily in th e  duodenum  and 
jejunum on account of the  alkalinity  and the presence 
of proteolytic enzymes. C h e m ic a l  A b s t r a c t s .

Effect of in su lin , sy n th a lin , a n d  g lu k h o rm e n t 
on c e llu la r  f ix a tio n  of d e x tro s e . E . B. S a l £ n  and 
T. N y r S n  (Acta Med. Scand.,1928,6 9 , 69— 98 ; Chem.

Zentr., 1930, ii, 2201).—The increase in fixation of 
dextrose was, respectively, 180,149, and 140%.

A. A. E l d r i d g e .
A ctio n  of p ro te o ly tic  e n z y m e s  o n  c ry s ta l l in e  

in su lin . A. F . C h a r l e s  and D. A. S c o t t  (Trans. 
Roy. Soc. Canada, 1930, [iii], 2 4 , V, 95—99).—W hen 
crystalline insulin is acted on by pepsin or trypsin  its 
physiological ac tiv ity  disappears much more rapidly  
th a n  does the protein present as indicated  by p re
cip itation w ith 3-3% trichloroacetic acid. I t  does not 
appear possible by m eans of these enzymes to  hydro
lyse insulin in to  a  physiologically active p ro tein  of 
sm aller molecular weight. W. 0 . K e r m a c k .

S p e c tro sc o p ic  p ro p e r t ie s  of in su lin . H . d e s

B. S m s and D. A. S c o t t  (Trans. R oy. Soc. Canada, 
1930, [iii], 24, V, 117— 119).—Am orphous and 
crystalline insulin of activities 13 and  25 units per 
mg., respectively, placed in  the  copper arc gave no 
evidence of inorganic m aterial. The ultra-violet 
absorption  spectrum  of crystalline insulin dissolved 
in  0-001 Ar-hydrochIoric acid showed absorption bands 
centred a t  2855 and  2740 A., and  another beyond 
2340 A. Satisfactory A -ray spectra were n o t obtained 
from insulin crystals. W . 0 .  K e r m a c k .

D e te c tio n  of a n  in s u la r  h o rm o n e  in  th e  
d u o d e n u m . N. B. L a u g h t o n  and  A. B. M a c a l l u m  
(Canad. Med. Assoc. J . ,  1930, 23, 348).— E x trac ts  of 
duodenal mucosa, w hen injected into norm al rabbits 
or dogs prior to  adm inistration  of dextrose, diminish 
the hyperglycacm ia; they  do no t contain insulin, since 
th ey  do no t affect the  hyperglycscmia of depancreat- 
ised dogs. The ex trac ts do no t give protein  or peptone 
reactions, and the active principle is no t adsorbed on 
bone charcoal or fuller’s e a r th ; they  appear to  con
ta in  a substance which stim ulates the  islets of Langer- 
hans. The mechanism of insular failure is discussed.

C h e m ic a l  A b s t r a c t s .
C irc u la to ry  h o rm o n e . V. A n  in te r n a l  s e c r e 

to r y  fu n c tio n  of th e  p a n c re a s . E. K . F r e y , H. 
K r a u t , and  F . S c h u l t z  (Arch. exp. P a th . Pharm ., 
1930, 158, 334—347; cf. A., 1930, 1624).—The 
circulatory horm one (callicrein), identical w ith th a t  
from urine, is found in  considerable q u an tity  in  norm al 
pancreas and in  fluid from  pancreatic  cysts. The 
horm one content of the  urine of the  dog is diminished 
in  a few hours to  15% of its original value by e x tirp 
ation of the  pancreas, b u t is m aintained if ex tirpation  
is not quite  complete. A lthough callicrein is chemic
ally different from  insulin, some functional sim ilarity 
between them  is observed. Splenectom y causes a 
tem porary  and non-characteristic loss of the  hormone 
from the urine, b u t ex tirpation  of o ther glands has 
little  effect. A. C o h e n .

A c tio n  of p i tu i t r in ,  p i t r e s s in ,  a n d  p ito c in  on 
th e  b lo o d -p h o sp h a tid e s . W . R a a b  (Endocrinol., 
1930, 1 4 , 150— 156).—-The effects of pitressin and 
pitocin are irregular b u t in general are similar to 
th a t  of p itu itrin  in  depressing the  blood-phosphatides. 
In jection  of egg-yolk did no t produce lecithinsemia.

Ch e m ic a l  A b s t r a c t s .
P h y s io lo g ic a l p ro p e r t ie s  of th e  g ro w th -p ro 

m o tin g ' e x t r a c ts  of th e  a n te r io r  p i tu i ta r y  lobe. 
H. M. T e e l  and H . C u s h in g  (Endocrinol., 1930, 1 4 ,  
157— 163).—Injection into dogs causes a fall in  the
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urea-, amino-acid-, and  “ undeterm ined ”  nitrogen, 
approxim ately in proportion to  the  respective con
centration . R eten tion  of nitrogen and phosphorus, 
and increased urinary  excretion of calcium, were 
observed. C h e m i c a l  A b s t r a c t s .

O v a ry -s t im u la tin g  l io rm o n e  of th e  p la c e n ta . 
J .  B . Colldp (Canad. Med. Assoc. J . ,  1930, 2 2 , 761—
764).—M ethods for obtaining concentrated placental 
ex trac ts  are described. The yield of p roduct is about 
1 mg. per kg. I ts  potency is unaffected by  boiling 
for o min. w ith d ilu te acetic acid or by  trea tm en t 
w ith pepsin or trypsin. In  addition  to  “ em m enin,” 
the active fraction contains another horm one or 
hormones, a p p a re n t^  of protein-like nature.

C h e m i c a l  A b s t r a c t s .
Is o la t io n  of th e  m a le  s e x u a l  h o rm o n e  in  a  

w a te r -s o lu b le  c ry s ta l l in e  s ta te .  B. F r a t t in i  
and M. Ma in o  (Arch. 1st. Biochim. Ita l., 1930, 2 , 
639—668).—Testes are ex tracted  w ith boiling 1% 
acetic acid and  the filtrate is trea ted  w ith  magnesium 
sulphate. The precipitate is ex tracted  w ith  95%  
alcohol and the  oil obtained by evaporation is em ul
sified in boiling -water (■/;„ 5) and the m ixture filtered. 
The tu rb id  filtrate is trea ted  w ith 4%  of sodium 
hydroxide and filtered. The solution, which con
tains the horm one as a  sodium salt, is trea ted  w ith 
1% of copper sulphate and  the  resu ltan t precipitate, 
suspended in w ater, is decomposed w ith hydrogen 
sulphide. The ethereal ex trac t of the  solution when 
evaporated  deposits the horm one in  feathery  aggre
gates of needles, soluble in organic solvents and in 
w ater containing a little  alkali. The substance 
contains no nitrogen.

The crystalline substance prom otes the  grow th of 
the comb and  w attles of capons, and  causes develop
m ent of the  seminal vesicles in im m ature or castra ted  
rats. I t  also causes oestrus in  ovariectomised ra ts  
and developm ent of the  u terus in  im m ature rats. 
Parallel tests  of the crystalline follicular horm one 
(A., 1930, 505) show th a t  th is prom otes developm ent 
of the  genital tra c t in  the  male. The two hormones 
thu s have in  common the  power of influencing the 
genital tra c t of both sexes, b u t differ in the ir effect 
on secondary sexual characteristics, for the  prom otion 
of comb-growth is specific to  the  m ale hormone. The 
oestrogenic action of the  testes and urine of males is 
duo to  the male horm one, and the  presence of the 
female horm one need no t be assumed.

R .  K . C a l l o w .
A n d ro k in in  (m a le  s e x u a l h o rm o n e )  in  m a le  

b lo o d . S. L o e w e , F. R o t h s c h i l d , W . R a u t e n - 
b u s c h , and  H . E .  Voss (Klin. Woeli., 1930, 9, 1407; 
Chem. Zentr., 1930, ii, 1S6S).— Bull’s blood contains
1—2 m ouse-units of androkinin per l i t r e ; w ith 
im proved m ethods higher values would probably be 
obtained. A. A. E l d r i d g e .

D ia z o -re a c tio n  of th y ro x in e  a n d  i t s  in h ib it io n  
b y  b lo o d -c o n s titu e n ts . W. K o m a n t  (Arch. exp. 
P ath . Pharm ., 1930,158, 116— 128).—Thyroxine (and 
its  m ethyl or ethyl ester), when trea ted  w ith diazotised 
sulphanilic acid a t  p n 9— 10, gives a dark  red colour 
which behaves as an  indicator tow ards acid and 
alkali. A rose colour is developed a t  a  dilution of 
I in 105. The reaction is no t given by the  bromine

analogue of thyroxine, nor by 3 : 5-dichloro- and 
3 : 5-dibrom o-tyrosine ; 3 : 5-di-iodotyrosine gives a 
slight positive reaction. The reaction is inhibited by 
serum -protein, uric acid, and, to  a  smaller ex ten t, by 
some amino-acids. U rine destroys th e  colour after it 
has appeared. A dditive compound form ation between 
inhibitor and  thyroxine is suggested as the  cause of 
inhibition. Sim ultaneous intravenous injection of 
thyroxine and serum  or glycine in to  rabbits does not 
influence the  increased oxygen consum ption observed 
w ith thyroxine alone.

Thyroxine gives green and blue colour reactions 
w ith m ethylene-blue and  m ethyl-violet, respectively.

A. C o h e n .
A c tio n  of th y ro x in e . E .  A b d e r i i a l d k n  a n d  E . 

W e r t h e i m e r  (Z. ges. exp. Med., 1930, 72, 472— 489; 
Chem. Zentr., 1930, ii, 1567).—P ro trac ted  adm inis
tra tio n  of thyroxine to  rabbits, guinea-pigs, or rats 
leads to  a  dim inution alm ost to  zero of the heart 
muscle-glycogen, large quantities rem aining in the 
liver and  skeletal muscle. Differences have been 
observed between ra ts  and  guinea-pigs in the  effect 
on the  storage of glycogen of sim ultaneous adm inis
tra tio n  of dextrose. A. A. E l d r i d g e .

E ffec t of s u b s t i tu t io n  in  th e  th y ro x in e  m o lecu le  
on  i t s  a c tio n . E . A b d e r i i a l d b n  and E . W e r t 
h e i m e r  (Z. ges. exp. Med., 1928, 63, 557— 577 ; 
Chem. Zentr., 1930, ii, 1716).—D eiodothyroxine does 
no t affect the  m etam orphosis of tadpoles or axolotls. 
O ther substances related  to  thyroxine were active, 
b u t the  necessary dose was higher th an  for thyroxine. 
Iodophenols have no action. Thyreoglobulin, iodo- 
album in, and serum -iodoalbum in were active for 
axolotls, doubtless owing to  the ir conten t of 3 : 5-di- 
iodotyrosine. A. A. E l d r i d g e .

H o rm o n e  of h e a r t  m o tio n . X V II. G a s tro 
in te s t in a l  m u s c u la tu re  of co ld - a n d  w a rm 
b lo o d e d  a n im a ls . L. H a b e r l a n d t  (Pflüger’s 
Archiv, 1930, 225, 384— 388; Chem. Z entr., 1930, 
ii, 2147—214S).—The h eart horm one (1 in  50— 1000) 
prom otes m ovem ent of the  frog’s stom ach or of the 
in testine of warm -blooded anim als, and  hence differs 
from  adrenaline; the  effect is also observed after 
trea tm en t w ith  atropine. A. A. E l d r i d g e .

V ita m in s  of m ilk  a n d  th e i r  b e h a v io u r  to w a rd s  
ch e m ic a l, p h y s ic a l, a n d  th e r m a l  a t ta c k . W. 
W eit zel  (Z. Fleisch- Milchhyg., 1930, 4 0 , 389— 393; 
Chem. Zentr., 1930, ii, 1791).—The vitam in-A , -B, 
and -C content of milk is increased when green fodder 
is substitu ted  for d ry  fodder. V itam in-C is most 
sensitive to  chemical, physical, and  therm al con
ditions. Lack of vitamin-Z) can be rem edied by 
ultra-vio let irrad ia tion ; the  vitamin-/:? content is 
insufficient. A. A. E l d r id g e .

C a ro te n e  a n d  v ita m in -A . L. K . W o l f f , J .  
O v e r h o f f , and M. v a n  E c k e l e n  (Deut. med. Woch.. 
1930, 56 ,1428— 1429 ; Chem. Z entr., 1930, ii, 2149).— 
The m inim al rat-dose of carotene is 2— 3 y  per day. 
V itam in-A  is no t considered to  be identical with 
carotene ; both occur in  anim al products, bu t the 
form er seldom in  plants. Carotene m ay be converted 
by the  organism into vitam in-A . The determ ination 
of vitam in-A  in presence of carotene is described.

A. A. E l d r i d g e .
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V itam in-y l in  s e r u m  a n d  liv e r . B. v o n  E u l e r  
(Svenslc Kem. T idskr., 1930,42, 302—304).—•Vitamin- 
A has been identified and  determ ined by the  antim ony 
trichloride m ethod in  ethereal ex tracts of the  serum 
and liver of rabb its and of the  serum  of sheep (wethers). 
The presence of more th a n  traces of carotene to  account 
for the reaction is ruled out. No differences w ith 
sex were found in rabbits. The subcutaneous fa t 
gave no reaction. R . K . C a l l o w .

U n sap o n ifiab le  m a te r ia l .  I I I .  R e la tio n  to  
av itam in o sis -A . E . I g a r a s h i  (Sei-i-kwai Med. J ., 
1930, 49, No. 3, 15—31).—The substance was p re
pared from various organs by the  m ethod p rev io u s^  
described (A., 1929, 952, 1328); i t  is an  oil, f. p. 20°, 
having an acid reaction. In  experim ents on ra ts  the 
substance was successfully used as a substitu te  for 
vitamin-H. C h e m ic a l  A b s t r a c t s .

V itam in -C  in  s a u e r k r a u t .  B. A. L a v r o v  and 
N. J a r u s s o v a  (Biochem. Z., 1930, 229, 115— 127).— 
As regards its  prophylactic antiscorbutic activ ity , the  
juice obtained from sauerkrau t has abou t 5— 10% 
of the potency of orange juice and  is approxim ately 
as potent as unboiled cow’s milk.

W. M c C a r t n e y .
E ffect of v itam in -/.)  s u p p le m e n ts  o n  la y in g  

hens. J .  H . M a r t i n , S. E .  E r i k s o n , and W . M . 
I n sk o , jun . (K entucky Agric. E xp. Sta. Bull., 1930, 
No. 304).— Egg production from  yearling hens was 
increased by irradiation, exposure to  sunlight, and the 
addition of 2%  of cod-liver oil to  the  ration . Cod- 
liver oil used alone had  no beneficial effect on pullets. 
Vitamin-D supplem ents im proved the  hardness and 
thickness of eggshells and im proved hatchability . 
Analyses of bone ash contents and  th e  inorganic 
phosphorus contents of th e  blood of chicken are 
recorded. A. G. P o l l a r d .

A ssay  of i r r a d ia te d  e rg o s te ro l .  I I . N a s e r  
(Arch. exp. P a th . Pharm ., 1930, 158, 201—210).— 
The method of assay proposed depends on th e  deter
mination of the  increase in inorganic serum-calcium 
and phosphorus caused by oral adm inistration  of 
irradiated ergosterol to  rabbits (cf. Demole and 
Fromherz, A., 1930, 257). The effect of a  dose of 
about 2 mg. per kg. body wt. can be detected. The 
calcium conten t is generally increased by 20—30% , 
but phosphorus increases more m arkedly, reaching 
a value three tim es as great as the  norm al on a  super
toxic dose (above 10 mg. per kg. body-w t. daily). I t  
is claimed th a t these effects are observed in  12 hrs., 
which is m uch earlier th a n  the  appearance of m orpho
logical changes.

No calcification is observed when cavities of tee th  
are filled w ith irrad ia ted  ergosterol. A. C o h e n .

Irradiated ergosterol. A . W in d a u s .—S e e  th is  
vol., 320.

Conversion and action of ergosterol. W.
Hirsch .—See this vol., 320.

H y p e rv ita m in o s is  in  h e n s . E . J .  K i n g  and  
G- E. H a l l  (Biochem. Z., 1930, 229, 315—322).— 
Administration of large harm ful overdoses of irrad i
ated ergosterol to  hens has only a  slight effect on the 
calcium and phosphorus contents of the  blood-serum 
and causes no deposition of calcium in the  organs.

The phosphatase conten t of th e  bones and of the  
kidneys (but no t of the intestines) is reduced, as a 
resu lt of the  trea tm en t, to  less th a n  half of the  norm al 
value. W . M c C a r t n e y .

F e e d in g  p o w e r  of p la n ts . W . TnoMAS (P lant 
Physiol., 1930, 5, 443—489).—The lite ra tu re  con
cerning the effects of roo t exudations, of th e  reaction 
of cell-sap, of the  perm eability  of th e  root-cell m em 
branes, and o ther factors on the  ra te  and ex ten t of 
the in take  of m inerals by p lants is critically discussed. 
A n extensive bibliography is appended.

A. G. P o l l a r d .
C o n cep tio n  of b a la n c e  w ith  re s p e c t  to  th e  a b 

s o rp t io n  of n i tro g e n , p h o s p h o ru s , a n d  p o ta s s iu m  
b y  p la n ts  a n d  th e  in flu en ce  of th e  lev e l of 
n u tr i t io n . W . T h o m a s  (Science, 1930, 72, 4-25— 
427).—A discussion. L. S. T h e o b a l d .

S a l t  p e rm e a b i l i ty  of p ro to p la s ts .  H . W e i x l - 
H o f m a n n  (Protoplasm a, 1930, 11, 210—277).—The 
course of th e  plasmolysis of the  red epiderm al cells 
of Lamium purpureum  by hypertonic solutions of 
potassium  chloride (0-2—0-5M ) is exam ined, together 
w ith th e  effect of more concentrated  solutions of 
potassium  chloride alone and m ixed w ith calcium 
chloride on th e  perm eability  of the  cells and  the 
na tu re  of the  plasm olytic effects.

A. G. P o l l a r d .
T h e  p la s m o ly s is  of a lg a l  c e lls . B. v o n  

C h o l n o k y  (Protoplasm a, 1930, 11, 278— 297).—  
A ddition of cocaine to  plasm olytic solutions increased 
the  perm eability  of the cells. Characteristic differ
ences occur in  th e  effect of cocaine on m other and 
daughter cells. A. G. P o l l a r d .

R e la tio n s h ip  b e tw e e n  th e  c o n c e n tra t io n  of th e  
so il  so lu tio n  a n d  th e  p h y s ic o -c h e m ic a l p ro p e r t ie s  
of th e  le a f  t i s s u e  f lu id s  of c o tto n . J .  A. H a r r i s  
and  T. A. P a s c o e  (J. Agric. Res., 1930, 41, 767—  
788; cf. B., 1926, 842).—A positive correlation is 
established between the  f.-p. depression, specific 
conductivity , the  chloride and sulphate contents of 
th e  leaves of cotton, and  the  conductiv ity  and 
chloride and sulphate contents of the soil in which 
th ey  are grown. A. G. P o l l a r d .

H y d ro g e n -io n  c o n c e n tra t io n  a n d  b u f fe r  a c tio n  
of th e  e x p re s s e d  sa p  of m a iz e . J .  D. S a y r e  
(Ohio Agric. E xp. Sta. Bull., 1930, No. 446, 38— 39). 
—The sap of the  sheath  tissues of maize was more 
acid th a n  th a t from  any  other p a r t  of the  p lan t. The 
buffer effect of leaf-blade and sheath  sap averaged 
5—6 tim es th a t  of stems. The phosphate, n itra te , 
to ta l nitrogen, amino-acid, and colloidal contents and 
the  conductiv ity  of leaf-blade sap were higher th an  
those of stem s, b u t the  sugar conten t was lower. 
There is no relationship between the  p a or to ta l acid ity  
of th e  sap and  infestation by the  E uropean maize 
borer. ' A. G. P o l l a r d .

C a m b iu m  a n d  i t s  d e r iv a tiv e  t is s u e s . VI. 
E ffe c t of h y d ro g e n - io n  c o n c e n tra tio n  in  v i ta l  
s ta in in g . I . W . B a i l e y  and  C . Z i r k l e  (J. Gen. 
Physiol., 1931, 14, 363—383).— Two ' types of 
vacuole (A, B) occur, each w ith d istinct staining 
properties. Auram ine and m any thiazine dyes stain 
both types, although type  B rarely  stains on the  acid
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side of p H 5-4— 5-8. M any azo-dyes and dyes of th e  
acridine and triplienylm ethane series accum ulate only 
in  ty p e  A vacuoles, w hilst th e  effect of th e  external 
/in is variable. A th ird  group of dyes has no staining 
effect on either type A or B a t  any external p H unless 
in ju ry  has previously taken  place. The p n of the 
contents of th e  vacuoles is an  im portan t factor in 
v ita l staining, P . G. M a r s h a l l .

N e c e ss ity  a n d  fu n c tio n  of m a n g a n e s e  in  th e  
g ro w th  of C hlorella  sp . E. F . H o p k i n s  (Science, 
1930, 72, 609—610).—M anganese, as well as iron, is 
essential for grow th of Chlorella s p . ; a t  p n 7-0, the  
increase in  grow th due to  m anganese is abou t 17-fold, 
and a t  p a 8-0 abou t 170-fold. The optim um  con
centration  of manganese is approxim ately  1 in 
5 x  10° and a t  higher concentrations 11 in  5 x  10 l) a 
toxic effect becomes pronounced. The m anganese 
appears to  function by controlling th e  ra tio  of ferrous 
to  ferric iron. L. S. T h e o b a l d .

C h a n g e s  in  th e  p h o s p h o ru s  c o n te n t of g ro w in g  
m u n g  b e a n s . J .  E . W e b s t e r  and C. D a l b o m  (J. 
Agric. Res., 1930, 41, 819—824).—The inorganic 
phosphorus conten t of any  particu lar organ of 
the m ung bean rem ains practical!}' constan t after the  
early stages of grow th. Phosphorus is stored in the 
tissues in an  organic form. The am ount of lipoid 
phosphorus in green tissue is very small and varies 
bu t little  during growth. V ariations of 2—3 weeks 
in  the tim e of harvesting do n o t involve appreciable 
a lterations in  the  to ta l phosphorus conten t of the  
crop. There is no indication of the  translocation of 
phosphorus from  leaves to  stems. Localisation of 
phosphorus probably  follows the  norm al ash intake 
and  is no t the  outcom e of m etabolic changes,

A. G. P o l l a r d .
N a tu r a l  c h e m ic a l e q u i l ib r iu m  re g u la t iv e  of 

g ro w th  b y  in c re a s e  in  ce ll n u m b e r .  F . S. 
H am m ett  (Protoplasm a, 1930, 1 1 , 382—-411).— The 
grow th of p lan t and anim al tissue involving increased 
cell num bers is considered as a  m anifestation of 
chemical reactions and governed by the  laws of 
chemical equilibrium . The thiol group in chemical 
com pounds is a specific stim ulan t of cell division 
and  its p a rtly  oxidised reaction products specifically 
re ta rd  cell increase. The oxidation process is in 
duced by living protoplasm , of which both types of 
sulphur com pounds are n a tu ra l constituents.

A. G. P o l l a r d .
D ia s ta t ic  a n d  p e ro x id a tiv e  a c tiv ity  of p la n ts  a s  

in flu e n c e d  b y  e x te rn a l  fa c to rs . H . K e r n  (Z. 
B ot,, 192S, 21, 193—252; Chem. Zentr., 1930, ii,
412—414).—The m axim um  diastatic  ac tiv ity  of 
maize seedlings is observed 5— 12 days after germ in
ation ; m aintenance a t 60° considerably decreased 
the  activ ity . Rem oval of w ater in  a desiccator 
increased the  saccharifiability in the  whole seedling 
as well as in  the  roo t tips. Differences in  the d iastatic  
properties of the  whole seedling and th e  roo t tips 
under different conditions of trea tm en t are recorded. 
E th e r narcosis diminishes the  starch-form ing power of 
the leaves and prom otes the  degradation of starch. 
The peroxidase ac tiv ity  was m axim al after 8—9 days’ 
germ ination. Moist heating a t 50° dim inished the 
peroxidase ac tiv ity  of the whole seedling and  th a t

of the  roo t tip s ; dehydration in  a desiccator also 
diminished the peroxidase activ ity .

A. A. E l d r i d g e .
D is tr ib u tio n  of d ry  m a t t e r  a n d  c a rb o h y d ra te s  

in  th e  m a tu r in g  m a iz e  s te m . V. H. M o r r i s  and 
E . A. W e l t o n  (Ohio Agric. E xp, S ta, Bull., 1930, 
No. 446, 39—40).—E xam ination  of sections of grow
ing maize stem s from  the  lowest jo in t upw ards shows 
an  increasing dry  m a tte r and sucrose content and 
a decreasing proportion of reducing sugars. Period
ical analyses of the  whole stem from  the  period of 
tasselling to  m a tu rity  show a  progressive increase 
in d ry  m atte r and  sucrose conten ts and a decline 
in the  am ount of reducing sugars writh  age. More 
th an  half of the  to ta l am ounts of these constituents 
of the stem  are situated  in the  lower four joints. This 
m ay bo associated w ith the  tendency of the  maize 
borers to  work in  th e  lower portions of the  stems.

A. G. P o l l a r d .
E ffec ts  of d e f lo ra tio n  on  f r u i t - s p u r  co m p o si

t io n  a n d  f ru i t -b u d  fo rm a tio n  in  th e  O ld en b u rg  
a p p le . G. F . P o t t e r , H . R , Iv r a y b i l l , S. W. 
W e n t w o r t h , J . T. S u l l i v a n , and P . T. B l o o d  (New 
H am ps. Agric. E xp. S ta . Tech. Bull., 1930, No. 41, 
25 pp.).—Comparison is m ade of the  chemical com
position of fru iting  and  non-fruiting spurs and of 
deflorated spurs of apples. The nitrogen content 
is highest and  the  starch  conten t lowest in fruiting 
spurs, th e  proportions in  deflorated spurs being 
affected by  th e  presence of ad jacen t fru iting  spurs. 
Among the  three types of spurs, no consistent differ
ences were observed in  the  contents of reducing 
substances, sucrose, or phloridzin. V ariations in  the 
phosphorus contents were sim ilar to  those of nitrogen. 
Ash constituents were lower in  fru iting  spurs than 
in  others. D uring ripening of the fru it there  is a 
steady increase in th e  proportions of sucrose and 
reducing sugars (which predom inate) which con
siderably exceeds the  corresponding change in  the 
spur. The starch  con ten t of the  spur always exceeds 
th a t  of the fru it. Phloridzin is persisten t in  spurs 
bu t gradually  disappears from  m aturing  fru it. The 
percentage of nitrogen in  the  fru it, in itially  greater 
th a n  in the  spur, steadily  declined w ith  m aturation 
to  a  very small figure. A. G. P o l l a r d .

C o m p o s itio n  of, a n d  f ru i t -b u d  fo rm a tio n  in, 
n o n -b e a r in g  s p u r s  of th e  B a ld w in  ap p le . G. F-
P o t t e r  and T. G. P h i l l i p s  (New. H am ps. Agric. 
E xp . S ta. Tech. Bull., 1930, No. 42, 43 pp .).—Re
lationships between fru it-budj form ation and  the 
chemical constituen ts of th e  spurs were examined. 
Conditions leading to  the  accum ulation of insoluble 
n itrogen compounds in  th e  spur were also those 
favouring fru it-bud  form ation. Accum ulation of 
soluble carbohydrates in  th e  spur is associated with 
decreased fru it-bud  form ation (cf. K raybill et al., 
ibid., Bull. 29, 1925). A. G. P o l l a r d .

D is tr ib u t io n  of s a p o n in  in  p la n ts  d u rin g  
d if fe re n t s ta g e s  of m a tu r i ty .  L. K r o e b e r  (Heil- 
Gewiirz-Pflanzea, 1930, 12, 131— 137 ; Chem. Zentr., 
1930, ii, 76).—In  Saponaria, the  saponin content 
increases in  the order leaves, roots, and  flowers, and 
i t  also increases w ith  the  developm ent of th e  plant. 
In  A ugust, the  roo t contains twice as m uch saponin
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as in November. Quick drying a t  55° yields a stronger 
drug than  is obtained by  drying a t  th e  ordinary 
tem perature. Solidago serótina is a  saponin p lan t 
of unusually high hsemolytic titre  and the  highest 
saponin con ten t appears in the leaves.

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

S tim u la to ry  e ffec ts  of u l tra -v io le t  r a d ia t io n  on 
h ig h e r  p la n ts .  H . J .  F u l l e r  (Science, 1930, 72, 
535—536).—W hen irrad iated  for 5 weeks by a  quarto, 
mercury vapour arc a t  a  distance of 100 in. tom atoes 
and cucum bers show increased grow th. The form er 
show an increase of 33%  over controls and the  la tte r  
about 34% . The d ry  w eight percentages of w et 
and ash weight percentages of d ry  weight are also 
greater by 19 and 13%, respectively, in  th e  case of 
tomatoes. F ilters transm itting  wave-lengths of 313 
mg and 289 mg were employed. L. S. T h e o b a l d .

A ctive c o n s ti tu e n ts  of K o re a n  L ed u m  p a lu s tre .  
H . S u z u k i  (Folia Pharm acol. Japon ., 1930, 9, 297—
309).—The oil (yield 0-43%) has d 0-9987, b. p. 130— 
195°/80 mm. I ts  physiological effects are described.

C h e m i c a l  A b s t r a c t s .
Je g o sa p o n in , a n  a c tiv e  c o n s ti tu e n t  of S ty ra x  

Japónica. S a p o n in c h o le s te r o l  c o m b in a tio n . 
T. K ondo  (Folia Pharm acol. Japon ., 1930, 9, No. 4, 
256—261).—The p reparation  of a  jegosaponin- 
eholesterol, com parable w ith  W indaus’ d ig iton in- 
cholesterol, is described. The compound has m. p. 
297° and  appears to  be a chemical in d iv id u a l; i t  has 
no hiemolytic effect on red  blood-cells.

Ch e m i c a l  A b s t r a c t s .
C o n s titu e n t of th e  rh iz o m e  of C im icifu ga  

fadida, L., v a r . in te rm e d ia  vegel. K . Ogiu 
(Folia Pharm acol. Jap o n ., 1930, 10, 11— 12).— 
Gimitin, C20H 34O7, precip ita ted  on d ilu tion of the  
meth3d-alcohoIic ex trac t (after prelim inary extraction 
with ether and benzene), and recrystallised from  ho t 
70% acetone, has m. p. 169°, decomp. 175°.

C h e m i c a l  A b s t r a c t s .
Ja p a n e se  p e r s im m o n  g ro w n  in  F lo r id a . I. 

A nalysis. J .  T i l t  and  R . B. H u b b e l l . II . 
Vitamin-71 co m p le x . J .  T i l t , R. B. H u b b e l l , and 
L. I n m a n  (J. Hom e Econ., 1930, 22, 757—762, 762—
765).—Analysis gave : w ater 76-27—81-71, reducing 
sugar 11-53— 17-39, protein  0-43—0-87, ash 0-30—
0-58, fibre 0-11—0-49%; the  ash contained calcium, 
phosphorus, magnesium, sulphur, iron, copper, and 
manganese. The. Tane Nashe varie ty  is a  poor 
source of vitam in-B . C h e m ic a l  A b s t r a c t s .

C o n s titu e n ts  of th e  ro o t  of L indera  s trych n i-  
folia, V ill. I I .  H . S u z u k i  (J. Pharm . Soc. 
Japan, 1930, 50, 714—720).—The unsaponifiabie 
oil (Kondo and  Sanada, ibid.. 1925, No. 526, 
1047), C15I I 180 2, b. p. 15875 mm., [a])) -8 3 ° , 1' (in 
acetone), contains a  double linking; i t  does not 
contain a hydroxyl group or form  an oxime or semi
car bazone. On cataly tic  reduction it  forms a com 
pound, b. p. 129—13275 m m , (a][) —16° 30'. 
Catalytic reduction of linderan affords a  compound, 
m. p. 211°. C h e m i c a l  A b s t r a c t s .

JS scu le tin  d im e th y l  e th e r , a  c o n s ti tu e n t  of th e  
f ru it  of A r te m is ia  ca p illa ris . I. S. S e r a  and
G. S h ib u y e  (J. A grie. Chem. Soc. Jap an , 1930, 6 , 
600— 609). C h e m i c a l  A b s t r a c t s .

C o n s ti tu e n ts  of P a tr is ia  acu m in ata . K . W .
M e b z  (Arch. Pharm ., 1930, 268, 592—593).—The 
root contained nothing volatile in  steam , even in  
presence of alkali. Aqueous ta rta ric  acid ex tracts 
a syrup containing an  acidic substance, m. p. 268— 
270° (decomp.), physiologically inactive, b u t no 
alkaloid. A 10% alcohol ex trac t yields, after 
purification w ith lead acetate, a  hygroscopic m ateria l 
which is four tim es as toxic as the  original drug.

H . E .  F . N o t t o n .
V eg e tab le  p ro te in s . I. P r o te in s  of D olich os  

lab lab. T>. N a r a y a n a m u r t i  and C. V. R a m a -  
s w a m I (Biochem. J ., 1930, 24, 1650— 1654).—The 
nitrogen of the globulin dolichosin form s abo u t 80% 
of the  nitrogen of the meal of D. lab lab. The best 
yield is obtained when the  meal is ex trac ted  w ith 
four p arts  of w ater. The nitrogen d istribu tion  and  
the nutritionally  essential amino-aeids have been 
determ ined. The nutritional value of dolichosin 
as deduced from  its com position is higher th a n  th a t  
of o ther globulins. A m ethod in  which the  ex trac t 
is subjected to  electrodialysis in  order to  avoid 
tyrosinase action is described. S. S. Z il v a .

H y d ro g e n  cy an id e . X X V I. N ew  o c c u rre n c e s  
[in  p la n ts ] .  L. R o s e n t h a l e r  (Pharm . A cta H elv., 
1929, 4, 196—199; Chem. Zentr., 1930, ii, 932).— 
A dditional occurrences of hydrogen cyanide in  p lan ts 
(12) are recorded. A. A. E l d r i d g e .

H y d ro g e n  cy an id e . D e te c tio n  of s u b s ta n c e s  
w h ic h  c o m b in e  w ith  h y d ro g e n  cy a n id e  in  d is t i l l 
a te s  c o n ta in in g  h y d ro c y a n ic  ac id . L. R o s e n 
t h a l e r  (Pharm . A cta H elv., 1929, 4, 62—63; Chem. 
Zentr., 1930, i, 3086).—-A m ethod for determ ining 
w hether distillates contain combined as well as free 
hydrogen cyanide is described. No combined hydro
gen cyanide is present in  the  d istillate  obtained from 
Schleichera trijuga. L. S. T h e o b a l d .

S o y a -b e a n  le c ith in s . I. S e p a ra t io n  of a -  a n d  
(3-series. B. S u z u k i  and Y .  Y o k o y a m a  (Proc. Im p. 
Acad. Tokyo, 1930, 6, 341—344).—Experim ental 
details are given for the  isolation of lecithins from  an 
alcoholic ex trac t of soya beans as cadm ium  chloride 
double salts, from  which fa tty  acids (saturated  44% , 
u nsatu ra ted  56% ), a- and (3-glycerophosphoric acids, 
and  choline are obtained. The sa tu ra ted  acid is 
palm itic acid, and  the unsatu ra ted  fraction contains 
oleic acid (47% of to ta l acids), and smaller quantities 
of tw o acids which, on brom ination, yield hexa- and 
tetra-brom ostearic acids, m. p. 177— 178° and 112— 
113°, respectively. Separation of the  cadmium 
chloride salts of th e  a -  and (3-lecithins is effected by  
acetone, in  which the  a-complcx is far less soluble. 
F rom  the «-lecithins palm itic, di-, te tra -, and  hexa- 
brom ostearic acids have been obtained in  the  p ro 
portions 24-3, 32-4, 44-2, and  1-1%, w hilst in  the  13- 
series th e  proportions are  20-1, 53-8, 24-8, and 1-4%.

A. C o h e n .
A n th o c y a n in s . L. W. K u i l m a n  (Proc. K .  Akad. 

W etensch. A m sterdam , 1930, 33, 876—888).—The 
relations between anthocyanins and the  assim ilation 
process in p lants are discussed. I t  is no t possible to  
establish a lower assim ilation value for cells containing 
anthocyanins, except when those cells have also a 
lower conten t of chlorophyll. E .  S. H e d g e s .
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C o lo u rin g  m a t t e r s  of r e d  g ra p e s  a n d  w in e s .
L. Ga s a l e  (Annali Chim. Appl., 1930,20, 559—566).— 
V ariations in  th e  colour of the colouring m a tte r of the  
red grape as a result of salification are  related  to  the 
am photeric character of the  colouring m atte r. The 
isoelectric po in t of oenin chloride (cf. W illsta tter and  
Zollinger, A., 1915, i, 286) lies between p H 5-4 and  5-8, 
and  th e  tw o dissociation constants corresponding w ith 
the acid and basic forms are abou t 10~7'6fi and  10~10'88, 
respectively. T. H . P o p e .

B lo s s o m  x a n th o p h y lls . P ig m e n t  of th e  s u n 
flo w er. L. Z e c h m e i s t e r  and  P. T t jz s o n  (Ber., 1930, 
63, [J3], 3203—3207).—The isolation is described 
from the blossoms of Helianthus annuus of a  colourless, 
crystalline, sterol-like com pound and  of a pigm ent, 
C40Hg6O2, m. p. 195°, [<x]{? + 7 5 °  in  chloroform, 
identical w ith th e  lu tein  from egg-yolk. I t  is estab 
lished th a t  in  th e  norm al green leaf m ore th a n  one 
type  of xanthopliy ll, in  addition to  carotene and 
chlorophyll, exists, whereas the  blossom pigm ents are 
either a  m ixture of xanthophylls com parable w ith 
th a t  in  the  leaf or an  individual xanthopliyll. The 
use of the  polarim eter for distinguishing between the 
different varieties of xanthophvll is advocated.

H. W r e n .
D e g ra d a tio n  of n ic o tin e  in  to b acco . A. F o d o r  

and A. R e i f e n b e r g  (Biochem. Z., 1930, 228, 327— 
328).—The results of Faitelow itz (A., 1930, 1484) 
cannot be confirmed and  his explanations are rejected. 
The process is n o t bacterial. W . M c Ca r t n e y .

A lte ra t io n s  o c c u r r in g  in  th e  n i tro g e n o u s  co n 
s t i tu e n ts  of to b a c c o  d u r in g  a ir -d ry in g . A. J .  
S m ir n o v  and  V. P . I z v o s c h ik o v  (Biochem. Z., 1930, 
228, 329—353).—During air-drying the am ounts of 
proteins, polypeptides, nicotine, am m onia, and other 
bases and  of o ther nitrogenous com pounds in tobacco 
leaves undergo considerable variations. The m echan
ism of these changes and the ir connexion w ith  the 
physiological processes which occur during drying 
are discussed. W . M c Ca r t n e y .

In flu en ce  of m o s a ic  d is e a se  on  n ic o tin e  c o n te n t 
of th e  to b a c c o  p la n t .  K . S i l b e r s c h m i d t  (Ber. 
deut. bot. Ges., 1930, 48, 122— 129).—The nicotine 
content of tobacco leaf is increased by 40—100% in 
mosaic disease. A rise is also observed in leaves 
growing after inoculation of the  p lan t w ith virus sap, 
and  in  cu t leaves in  the  absence of sunlight. This is 
discussed in  relation to  a possible p lan t synthesis of 
nicotine from nitrous acid and  formaldehyde.

A. C o h e n .
F lu o re sc e n c e  a n a ly s is  of p la n ts .  G. K l e i n  and

H . L i n s e r  (Oesterr. Bot. Z., 1930, 79, 125— 163; 
Ghem. Zentr., 1930, ii, 1257).—The fluorescence in  
u ltra-vio let light of various p lan t organs has been 
observed and  com pared w ith th a t  of organic sub
stances. The d istribution  of iesculin and fraxin  in  
Aesculis hippocastanum  can thereby be determ ined.

A. A. E l d r i d g e .
A n a ly s is  of m e ta c h ro m a tic  c o lo ra tio n s  of 

p la n t  t is s u e s  b y  o rg a n ic  d y es. A . T .  C z a j a  
(Ber. deut. bot. Ges., 1930, 48, 100—104).—A 
substantive dye in colloidal solution is fractionally

filtered by the  eell-walls of plant-tissue. Different 
types of tissue, under the action of a  single dye, m ay 
pass and  re ta in  fractions of different degrees of 
dispersion, resulting in  different colourings. Basic 
dyes behave as indicators, and the  colour of th e  tissue 
depends on the p„  of the  cell-wall. A. C o h e n .

H y d ro x y q u in o lin e  s u lp h a te  a s  a  p re s e rv a tiv e  
fo r  p la n t  t is s u e s . C. F . S w i n g l e  (Bot. Gaz., 1930, 
90, 333—334).—Botanical specimens are covered w ith 
w ater and hydroxyquinoline sulphate is added to  make 
a  solution of 0-1—1% . The preservative inhibits 
bacterial action, does no t penetrate  th e  tissues, and 
its action is no t affected by exposure to  the  atm osphere. 
Precipitates are form ed w ith iron salts.

A. G. P o l l a r d .
U se  of u r ic a s e - f re e  se e d  of S o ya  h isp id a . 

D e te rm in a tio n  of a lla n to in . R . F o s s e , A. B r t j n e l , 
P. d e  G r a e v e , P. E. T h o m a s , and  J . S a r a z i n  (Compt. 
rend., 1930, 191, 1388—1390).—F or recognition of 
allantoin in  a dilution of 1 : 100,000 the  solution is 
warm ed w ith soya ex trac t, containing no uricase, 
a t  40° for 30 m in. in the  presence of chloroform.
1-OiY-Hydrochloric acid is added to  the  filtra te  to  
bring the  norm ality  to  0-1N  and the  liquid heated  for 
1 m in. a t  100°. To the  w arm  solution 1%  phenyl- 
liydrazine hydrochloride (4 drops per c.c.), 5%  
potassium  ferricyanide (2 drops per c.c.), and  con
centrated  hydrochloric acid (2-5 c.c. per c.c.) are added, 
when a  red  colour develops. F or characterisation of 
allantoin in  blood the  proteins are rem oved by  means 
of trichloroacetic acid and  the  above procedure is 
applied to  the  filtrate. A larger am ount of potassium  
cyanide is required to inh ib it the  production of 
allantoic acid from uric acid by uricase when allantoin 
is present th a n  in  its  absence. P . G. M a r s h a l l .

M ic ro -d e te rm in a tio n  of io d in e  in  o rg a n ic  
su b s ta n c e s . L. S c h e f f e r  (Biochem. Z., 1930, 228,
426—436).—Organic m a tte r in  th e  dried finely- 
powdered m aterial is destroyed by heating a t  250— 
300° in a  nickel crucible on a  sand-bath  for several 
hours w ith potassium  hydroxide, potassium  nitra te  
being added if desired. The iodine in  the  residue is 
ex tracted  w ith alcohol after all potassium  hydroxide 
has been converted in to  carbonate by trea tm en t with 
sa tu ra ted  am m onium  carbonate solution and subse
quent evaporation of all am m onia, and  the alcoholic 
solution is evaporated to  dryness w ithout being 
allowed to  boil. The residue is again heated  for 10— 
30 min. in  a  porcelain crucible w ith potassium  hydr
oxide solution, the  product is ex tracted  w ith water, 
and the  ex trac t acidified w ith nitric  acid. N itrite  
solution is then  added and  the m ixture ex tracted  with 
carbon tetrachloride. W hen the  solution in  this 
solvent is shaken w ith dilute phosphoric acid and 
sa tu ra ted  bleacliing-powder solution th e  iodine is 
converted into iodate, which is determ ined, after 
concentration of the  solution, by  addition of potassium 
iodide and  titra tio n  w ith sodium th iosulphate solution. 
Complete destruction of organic m a tte r is no t essential 
provided th a t  the  residue is m oistened w ith w'arm 
w ater before being ex tracted  w ith alcohol.

W. M c C a r t n e y .


