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G eneral, P h y sica l, and Inorganic C h em istry .
In tensity  d is tribu tion  in  continuous bands of

H , L. G o l d s t e i n  (Compt. rend., 1931, 193, 485— 
488). C. A. S lL B E R K A D .

In tensities of B a im er em ission lines in  s te lla r 
spectra. 0 . S t r u v e  and H. F. S c h i v e d e  (Physical 
Rev., 1931, [ii], 38, 1195— 1204). N. M. B l i o h .

Resonance spectrum  of hydrogen. K .  R .  R a o  
and J . S .  B a d a m i  (Nature, 1931, 128, 585).—The 
peculiar distribution of intensity of the Lyman series 
of H  obtained by the Paschen hollow-cathode dis
charge in He and As is interpreted as a resonance 
effect occurring only in the p r e s e n c e  0f As.

L .  S .  T h e o b a l d .
Stria tions and m agnetic  effect in  electrodeless 

d ischarges. J . T. T y k o c i n e r  and J . K u n z  (Physi
cal Rev., 1930, [ii], 35, 1436). L .  S. T h e o b a l d .

Excitation  of the visible sp ec tru m  of h e liu m .
II. J . S. T o w n s e n d  and F. L. J o n e s  (Phil. Mag., 
1931, [vii], 12, 815—823; cf. this vol., 539).—The 
variation of intensity  w ith pressure in the visible 
spectrum of a high-frequency discharge in He was 
investigated. H. J . E M E L f i u s .

Zeem an effect in  o rtho -helium  band spectrum . 
J . S .  M i l l i s  (Physical Rev., 1931, [ii], 38, 1148— 
1163).—Resolved and partly  resolved Zeeman patterns 
obtained a t high dispersion agree with theoretical pre
dictions for small rotational energy vals. Departures 
from predictions are discussed. N. M . B l i g h .

B and spectra  of negative ions. R .  M e c k e  (Z .  
Physik, 1931, 72, 155—162).—The rule th a t mols. 
with like numbers and configurations of valency 
electrons have similar spectra indicates th a t bands 
in the BeH and MgH spark spectra are due to 
negative ions. D ata for m any hydrides suggest th a t 
the elastic vibration const, is characteristic only of 
the number and configuration of electrons forming 
the chemical linking, and this fits the conception of 
single, double, and triple linkings.

A. B. D. C a s s i e .
P ro p ertie s  of the th ird  positive carbon and 

associated bands. J . K a p l a n  (Physical Rev., 1930, 
[ii], 36, 784).—The th ird  positive group of CO and 
the two systems usually associated with it have been 
studied under different excitation conditions.

L .  S .  T h e o b a l d .
New spectra  in  n itrogen . J . J . H o p f i e l d  

(Physical Rev., 1930, [ii], 36, 789).—W ith He as a 
source of continuous light, absorption band spectra 
of N 2 have been found in the region 600—1100 A. 
The bands below 750 A. form approx. Rydberg series 

4 T

with 18-6 volts as the common limit. In  a N 2-H e 
mixture the resonance series of N i has been extended 
and a strong continuous spectrum has been found a t 
the series lim it; details of a new system of bands in 
emission-are also given. L. S. T h e o b a l d .

Quenching of m ercu ry  resonance rad ia tio n  by 
n itrogen  and carbon m onoxide. J . K a p l a n  
(Physical Rev., 1930, [ii], 36, 788).—The more 
effective quenching power of CO is discussed.

L. S. T h e o b a l d .
Active n itrogen  glow. R. R u e d y  (Physical 

Rev., 1930, [ii], 35, 125).—A discussion.
L. S. T h e o b a l d .

T hird  o rder spectrum  of oxygen : qu in tup lets 
and trip le ts  of O in . J . G i l l e s  (Compt. rend., 
1031, 193, 5SA—586). C. A. S i l b e r r a d .

New oxygen spectra  in  the u ltra -v io le t. J . J .
H o p f i e l d  (Physical Rev., 1930, [ii], 36, 789).—The 
resonance series of at. O has been extended and a 
strong continuous spectrum found to  set in a t the 
series lim it and extend towards the ultra-violet. 
Many new lines, probably due mainly to  0 !, have 
been found in 0 2 and 0 2-H e  mixtures.

L. S.. T h e o b a l d .
R otational analysis of the f irs t negative group 

of oxygen (0 2+) bands. D. S. S t e v e n s  (Physical 
Rev., 1931, [ii], 38, 1292—1311).—Full d ata  are 
tabulated. N. M. B l i g i i .

New absorp tion  band  of a tm ospheric  oxygen 
and the v ib ra tional frequency of the n o rm al 
m olecule. H. D. B a b c o c k  (Physical Rev., 1930, 
[ii], 35, 125).—30 lines of the absorption band (1, 1) 
in atm . 0 2 have been identified. The most probable 
val. of the vibrational frequency of the  normal mol. 
having 1 unit of vibrational energy is 1556-31 ±0-05 
cm.-1 This val. is compared with the Ram an dis
placement and discussed in connexion w ith isotopic 
displacement and heat of dissociation.

L. S. T h e o b a l d .
Zeem an effect of neon. K. M u r a k a w a  and T. 

I w a a i a  (Sci. Papers Inst. Phys. Chem. Res., Tokyo, 
1931, 16, 256—259; cf. A., 1930, 1227).—Using 
improved methods, results previously reported are 
corrected and extended. N. M. B l i g h .

In tensity  m easu rem en ts  in  neon spectrum .
H. N. S w e n s o n  (Physical Rev., 1930, [ii], 35, 126).

L. S. T h e o b a l d .
V ectorial photo-electric effect in  th in  film s of 

a lkali m eta ls . H. E. I v e s  (Physical Rev., 1931, 
[ii], 38, 1209—1218). N. M. B l i g h .
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T em p era tu re  shift of spectra l lines and  pole 
effect in  vacuum  arc . F. T. H o l m e s  (Physical 
Rev., 1930, [ii], 35, 652—653). L. S. T h e o b a l d .

A bsorption  of sodium  vapour in  the ex trem e 
u ltra -v io le t. S. A. K o r f f  and J . L. N i c k e r s o n  
(Physical Rev., 1930, [ii], 35, 1433).—N a vapour is 
practically transparent to  radiation in  the region 
1300—300 A. L. S. T h e o b a l d .

U ltra-v io let lig h t reflecting p roperties  of 
alum in ium . A. H. T a y l o r  and J . D. E d w a r d s  
(J. Opt. Soc. Amer., 1931, 21, 677—684).—Detailed 
directions are given for etching A1 so as to obtain 
max. reflectivity. Reflexion factors range from 82 
to  87% for visible light and from 81 to  82% for u ltra 
violet. C. W. G i b b y .

New bands in  the su lphu r spectrum . W. E.
C u r t i s  and S. T o l a n s k y  (Proc. Durham Phil. Soc., 
1931, 8, 323—331).—The relevant da ta  for emission 
bands of S2 vapour and visual estim ates of the 
intensity are tabulated. Two types are encountered, 
strong and w eak; these are analysed into vibrational 
progressions and compared with existing data. The 
weak system arises from a second electron transition 
having the same lower level as the strong system.

W. R. Angus.
S park ing  po ten tia l of A-NO m ix tu re s . F. M. 

P e n n in g  (Z. Physik, 1931, 7 2 , 338—3 43 ).—NO lowers 
the sparking potential of A provided the electrodes 
are previously saturated  with NO (cf. A., 1928 , 214).

A. B. D .  C a s s i e .
In tensity  re la tions in  som e of the s tro n g er 

m ultip le ts of Gr I and C r l l .  C. E. H e s t h a l  
(Physical Rev., 1930, [ii], 35, 126).

L. S. T h e o b a l d .
C lassification of iron  lines. H .  D .  B a b c o c k  

(Physical Rev., 1930, [ii], 36, 784—785).
L. S. T h e o b a l d .

In te rfe rom etric  m easu rem en ts  in  the  spec
tru m  of the iron  arc  in  a ir  in  the reg ion  3100— 
3500 A . C. V. J a c k s o n  (Proc. Roy. Soc., 1931, A, 
133, 553—564).—-A set of 46 lines in the spectrum 
of the Fe arc in air, in  the region 3100—3500 A., has 
been measured by interferom etric comparison with 
the red line of Cd or the Fo secondary standards.

L. L. B i r c u m s h a w .
Resonance spectrum  of d iatom ic m olecules of 

selenium  and  te llu rium . P. S w i n g s  and J . 
G e n a r d  (Bull. Acad. roy. Belg., 1931, [v], 17, 1099- 
1106).—A criticism of the  work of Kessel (Compt. 
rend. Soc. polon. Phys., 1931, 5, 409) on the resonance 
spectra of Se2 and Te2. W. R. A n g u s .

V ibrational quan tum  analysis of the visible 
absorp tion  bands of brom ine. W. G .  B r o w n  
(Physical Rev., 1931, [ii], 38, 1179—1,186).—The 
absorption bands from 5100 to  7600 A. are classified 
into two band systems having a common lower level; 
one system includes previously recorded bands, the 
other a group of relatively weak bands in the extreme 
red. Measurements of the vibrational isotope effect 
are given for bands in the main system, leading to  a 
revision of quantum  numbering and vibrational 
consts. N. M. B lig h .

H yperfine s tru c tu re s  in  the f irs t spectra  of 
k ryp ton  and xenon. C. J. H u m p h r e y s  (Bur. 
Stand. J . Res., 1931, 7 , 453—463).—The stronger arc 
lines of K r and Xe have been analysed.

R . C u t h i l l .
S p ark  sp ec tru m  of rhod ium . A. G. S h e n s t o n e  

and J. J . L i v i n g o o d  (Physical Rev., 1930, [ii], 36, 
380).—New term s in  the first spark spectrum of Rli 
are given. L. S. T i I e o b a l d .

Effect of low tem p era tu re s  on the u ltra-v io let 
tran sm iss io n  band  of silver. J . C. M c L e n n a n ,
C. E. S m i t h , and J . O. W i l h e l m  (Phil. Mag., 1931, 
[vii], 1 2 , 833—840).—The position of max. intensity 
in the ultra-violet transmission band of a Ag film 
was determined a t  the  temp, of liquid air, H 2, and He.

H . J. E m e l e u s .
B ands of silver hydride . E. B e n g t s s o n  and E. 

O l s s o n  (Z. Physik, 1931, 7 2 , 163—176).—New bands 
between 3180 and 4700 A. give th e  energy of dis
sociation of the ground sta te  as 19,000 cm."1

A. B. D. C a s s i e .
V oltage-in tensity  re la tions of the cadm ium  

spectra. D. C o l s o n  (Physical Rev., 1930, [ii], 35 , 
294).—Crit. potentials of the  more prominent arc and 
spark lines are given and their behaviour as a function 
of the energy of the im parting electron is traced.

L. S. T h e o b a l d .
S pectrum  of singly-ionised ind ium . R. J. 

L a n g  (Physical Rev., 1930, [ii], 3 5 , 126).— The 
deepest term  corresponds w ith an ionisation potential 
of 18-81 volts. L. S. T h e o b a l d .

M ultip let s tru c tu re  and  Zeem an effect. J. B.
G r e e n  and R. A. L o r i n g  (Physical Rev., 1931, [ii], 
3 8 , 1289—1291).—'The relations deduced by Houston 
and by Goudsmit (cf. A., 1930, 971) applied to  the 
Zeeman effect of S n m  and S b i  give results in good 
agreement w ith  observed vals. N. M. B l i g h .

S pectra  of treb ly- and quadruply-ionised  an ti
m ony, Sb I V  and  Sb v. J . S. B a d a m i  (Proc. Physi
cal Soc., 1931, 4 3 , 538—544).—A study of the spark 
spectrum  of Sb under various conditions of 
excitation. A. B. D. C a s s i e .

In fra -red  absorp tion  band  system  of iodine.
W. G. B r o w  (Physical Rev., 1931, [ii], 3 8 , 1187— 
1189).—A vibrational analysis is given for a  weak 
band group in the  region 8300—9300 A. of the 
absorption spectrum of saturated  I  vapour between 
S0° and 150°; the system is analogous to  the extreme 
red of Br. A  region of continuous absorption having 
a max. a t 7320±50 A. was observed.

N. M. B l i g h .
Iodine fluorescence in  the in fra-red . F. W.

L o o m i s  (Physical Rev., 1930, [ii], 3 5 , 662).—When 
the yellow lines are' filtered from the Hg arc the lines 
in the  neighbourhood of the infra-red doublets of 
the  fluorescence spectrum of I  disappear. They 
should therefore be attribu ted  to  higher members 
of the fluorescence series excited by the yellow lines.

L. S. T h e o b a l d .
A rc sp ec tru m  of iodine. S. F. E v a n s  (Proc. 

Roy. Soc., 1931, A, 1 3 3 , 417—430).—The arc 
spectrum  of I  has been photographed over the 
region 4763—10,481 A. Wave-lengths are tabulated
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and a term  scheme is proposed which accounts for 
the m ajority of the  strong arc lines. The ionisation 
potential, calc, from the deepest term  5p 2P 3,2=  
84,560 cm.-1, is 10-44 volts. L. L. B i r c u m s h a w .

H yperfine s tru c tu re  an d  Z eem an  effect in  th e  
resonance lin es  of B a  I I .  R .  R i t s c h e l  and R .  A .  
S a w y e r  (Z. Physik, 1931, 72, .36—41).—The 4934 
and 4554 A. lines of Ba i i  were investigated with 
fields up to 2600 gau ss; the components observed 
are in agreement w ith the isotopes 136 and 138 having 
no nuclear spin, and the 137 isotope having some spin.

A .  B .  D. C a s s i e .
M -S eries a b so rp tio n  sp e c tru m  of ta n ta lu m . 

0. A. W i h t m e r  (Physical Rev., 1931, [ii], 38, 1164— 
1169).—Spectrograms were obtained for 3 absorption 
limits a t 5-64 (Mm), 6-773 (Mlv), and 6-997 (Mv) A. 
Discrepancies between experimental v/ii vals. and 
those calc, from L  absorption and emission data  are 
discussed. N. M. B l i g h .

M ag n etic  re so lu tio n  an d  n u c lea r m o m e n t of 
rh en iu m . P. Z e e m a n , J . H. G i s o l f , and T. L. d e  
B r u i n  (Nature, 1931, 128, 637).—D ata obtained for 
the arc and under-water spark spectra of Re are dis-' 
cussed. The nuclear moment of Re is 5/2.

L. S .  T h e o b a l d .
H igh -freq u en cy  sp e c tru m  of m e rc u ry  an d  fine 

s tru c tu re s  of X 6123 (H g l)  an d  X 4797 (H g il) .  
S. T o l a n s k y  (Proc. Physical Soc., 1931, 43, 545— 
553).—Intensity  modifications in the high-frequency 
electrodeless discharge in Hg vapour near 0-001 mm. 
are explained by the electron excitation curves. The 
6123 and 4797 A. lines were investigated with a 
Fabry-Pero t interferometer. A. B. D. C a s s i e .

M ercu ry  b an d  sp e c tru m  in  fluorescence.
( L o r d )  R a y l e i g h  (Nature, 1931, 128, 724—725).— 
Three bands, originally found in absorption by Wood, 
occur a t 2345, 2338, and 2334 A. when Iig  vapour 
saturated a t 5 mm. pressure is excited to fluorescence 
by a cooled Hg vac. arc. the light of which is filtered 
by a dil. solution of thiophen in EtOH.

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

H yperfine  s tru c tu re  of m e rc u ry . K .  M u r a - 
k a w a  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1931, 16, 243—255).—The hyperfine structure and 
Paschen-Back effect of the Hg line X 4046-5 are 
described. The Paschen-Back effect determines 
uniquely the nuclear moment of all the Hg isotopes :
1 —0 for even isotopes, 1/2 for H g199, and 3/2 for 
Hg201. N. M. B l i g h .

R elative  in te n s itie s  of a rc  an d  s p a rk  lin es  of 
the  e lec tro d e less  d isch a rg e  in  m e rc u ry  v ap o u r. 
0 . P. H a r t  and 0 . S t u h l m a n , jun. (Physical Rev., 
1930, [ii], 35, 1437). L- S. T h e o b a l d .

H igh -freq u en cy  e lec tro d eless d isch a rg e  c h a r
ac te ris tic s . G. S t u h l m a n , jun., M. D. W h i t a k e r , 
and M. L. B r a u n  (Physical Rev., 1930, [ii], 35, 
1436—1437). L. S .  T h e o b a l d .

N e ar in f ra - re d  sp e c tru m  of m e rc u ry . H. J.
U n g e r  (Physical Rev., 1930, [ii], 36, 784).—Several 
lines in the region 1—2 g have been resolved into 2 or
more lines. D .  S. T h e o b a l d .

E lectrodeless d isch a rg e  in  m e rc u ry  v ap o u r.
H .  S m i t h , W. A. L y n c h , and N. H i l b e r r y  (Physical 
Rev., 1930, [ii], 36, 374). L. S. T h e o b a l d .

P asch en -B ack  effect in  th e  h y p erfin e  s tru c tu re  
of th a lliu m  n .  J . B. G r e e n  and J . W u l f f  (Z. 
Physik, 1931, 71, 593—599).-—Zeeman components 
in the 3092 A .  T1 i i  lines were measured for the fields 
14,700, 32,500, and 43,350 gauss, and are in agreement 
with theory. A. B. D. C a s s i e .

H yperfine s tru c tu re  in  T I I I .  R ela tiv e  g (I) 
fac to rs  of T l, B i, an d  P b  (207), an d  n u c le a r  
s tru c tu re . J . C. M c L e n n a n , A. B. M c L a y , and 
M. F. C r a w f o r d  (Proc. Roy. Soc., 1931, A, 113, 
652—-667).—The status of the theory of hyperfine 
structure separation is considered. Certain con
clusions regarding nuclear structure are reached by 
comparing the observed vals. of the interaction consts. 
of certain s electrons of Tl, Bi, and Pb. The fact th a t 
the g (I) factors of Bi and Pb (207) are of the  same 
order, whereas th a t of Tl is about four times as great, 
invalidates the assumption th a t the resultant 
moments of momentum of nuclei are entirely due to 
spinning protons. L. L. B i r c u m s h a w .

A ppearance of co n tin u o u s sp e c tra  d u r in g  
ca th o d e-ray  b o m b a rd m e n t. IV . E x p e r im e n ts  
w ith  th o r iu m  an d  o th e r e lem en ts  in  g a se s .
W. M. C o h n  (Z. Physik, 1931, 72, 392—422). 
—Th, U, and Po when exposed to electron bom
bardment in presence of gases a t low pressures exhibit 
a blue or violet surface luminosity which is con
tinuous and unpolarised. A. B. D. C a s s i e .

C o lo rim e tric  p ro p e rtie s  of th e  s p e c tru m . J . 
G u i l d  (Phil. Trans., 1931, A, 230, 149—187).—The 
colorimetric properties of the eye have been averaged 
for 7 observers. A standard for a “ normal ” eye in 
colorimetry is suggested. J . W. S m i t h .

C oupled d u p le t an d  octe t. A. F. R i c h t e r  (Phil. 
Mag., 1931, [vii], 12, 764— 768).—The ionisation 
potential curves and chemical properties of certain 
elements are explained in terms of the neutralisation 
of residual moments, and coupling.

H. J .  E m e l ü u s .
O rig in  of th e  line  a b so rp tio n  s p e c tra  of th e  

r a re  e a r th s . 0 . L a p o r t e  (Physical Rev., 1930, [ii], 
3 5 , 130).— Theoretical. L . S . T h e o b a l d .

E x c ita tio n  of th e  g reen  a u ro ra l  lin e . J . K a p 
l a n  (Nature, 1931, 128, 304). L. S. T h e o b a l d .

S p ace -ch a rg ed  T o w n sen d  d isch a rg e  in  dense  
c louds. W. D e u t s c h  (Ann. Physik, 1931, [v], 10, 
847—867).—Charging of suspended particles in an 
ionic atm . is determined and the effect of surrounding 
particles taken into account. A. B. D. C a s s i e .

P a u li exc lusion  p rin c ip le . W. H e i s e n b e r g  
(Ann. Physik, 1931, [v], 10, 888—904).—At. systems 
requiring n  electrons to  complete a closed shell can 
be approx. investigated by a Schrödinger equation in 
the co-ordinates of the n  “ missing ” electrons. The 
method is used to discuss the lowest terms of at. 
spectra, such as Ti and Ni, and 0 ++ and 0 ;  the 
anomalous Hall effect provides another example.

A. B. D. C a s s i e .
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P ertu rb a tio n  in  band  spectra. G. P. I t t m a n n  
(Z. Physik, 1931, 71, 616—626).—Theoretical.

A. B. D. Ca s s i e .
Allowed levels for equivalent (s, p ,  d , f) elec

tro n s  w ith  (j j)  coupling. S. D. B r y d e n , jun. 
(Physical Rev., 1931, [ii], 38, 1145—1147).—Allowed 
levels are tabulated. N. M. B l ig h .

P lasm a-elec tron  resonance, p lasm a  resonance, 
and p lasm a shape. L. T o n k s  (Physical Rev., 1931, 
[ii], 38,1219—1233; cf. this vol., 888).

N. M. B l ig h .
G eneralisation of the R ydberg fo rm ula. R. M. 

L a n g e r  (Physical Rev., 1930, [ii], 3 5 , 649—650).
L. S. T h e o b a l d .

Q uantitative application of the irre g u la r  
doublet law  to an  isoelectronic sequence. R. A. 
S a w y e r  and J . E. M a c k  (Physical Rev., 1930, [ii], 
3 5 , 6 6 i) .  L. S. T h e o b a l d .

E nergy d istribu tion  in  the u ltra -v io le t spec
tru m  of skylight. B. O’B r ie n  (Physical Rev., 1930, 
[ii], 3 6 , 381). L. S. T h e o b a l d .

Calculation of ionic spectra . E . F e r m i  (Mem. 
R. Acead. Itnl., Sei. Fis. Mat. N at., 1930, 1, Fis., 
No. 2, 8 p p . ; Chem. Zentr., 1931, i, 2845).— 
Theoretical. A. A. E l d r id g e .

A ppara tus for the  evaluation of absorp tion  
[and line] spectro g ram s. G. W. K ü ii l  (Chem. 
Fabr., 1931, 373—374).—The distances between the 
lines or absorption edges on the spectrograms are 
amplified mechanically and read on a scale which 
m ay be calibrated in wave-lengths or wave numbers.

II. F. G i l l b e .
A bsolute m easu rem en t of certa in  X -ray w ave

leng ths. J . M. C o r k  (Physical Rev., 1930, [ii], 35, 
128).—An X -ray vac. spectrograph and glass grating 
have been used to  obtain abs. wave-lengths of the 
elements from Mo to Sb. L. S. T h e o b a l d .

Ionisation  of in e rt gases (except helium ) by 
X -rays. O. G a e r t n e r  (Ann, Physik, 1931, [v], 10, 
825—832).—The energy absorbed per pair of ions 
formed when X-rays of wave-length 1-27 X 
traverses Ne is 43, A 29, K r 32, and Xe 47-5 volts. 
For shorter wave-lengths A gave 28—29 volts.

A. B. D. Ca s s ie .
Incoherent sca ttering  of X -rays. W. H e i s e n 

b e r g  (Physikal. Z., 1931, 32, 737—740).—M athe
matical. J . W. S m it h .

Incoherent sca ttering  of X -rays. L. B e w il o - 
g u a  (Physikal. Z., 1931, 3 2 , 740—744).—The theor
etical curves for the incoherent scattering of X-rays, 
calc, according to  the m ethod of Heisenberg (cf. pre
ceding abstract), are compared with experimental 
data. J . W. S m it h .

In terference of X -rays in  th in  layers. H.
K ie s s ig  (Ann. Physik, 1931, [v], 10, 769—788; cf. 
A., 1930, 1334).—Interference of X-rays reflected at 
the upper and lower surfaces of a th in  layer of Ni on a 
glass plate was observed; separation of the fringes 
gives vals. of the layer thickness and its  refractive 
index. A. B. D. Ca s s ie .

A tom ic photo-electric effect in  the K  shell 
according to D irac 's  re la tiv istic  wave m echanics.

F. S a u t e r  (Ann. Physik, 1931, [v], 1 1 , 454— 488; cf. 
this vol., 994).—Mathematical. J . W. S m i t h .

Satellites of Ifa for the elem ents nickel to 
arsen ic. F. K. R i c h t m y e r  and E. R a m b e r c , (Physi
cal Rev., 1930, [ii], 3 5 , 661). L. S. T h e o b a l d .

E xcita tion  of the La sate llites of silver. S. W.
B a r n e s  and F. K. R i c h t m y e r  (Physical Rev., 1930, 
[ii], 3 5 , 661). L. S. T h e o b a l d .

M ultiple ionisation and  secondary X -ray ab
so rp tion  edges. A. S a n d s t r ô m  (Nature, 1931,128 ,
759).—Multiple ionisation in X -ray spectra has been 
confirmed by finding a secondary edge in S a t 4644-0 X.

L. S. T h e o b a l d .
A pparatus for m easu rin g  abso rp tion  coeffi

cients of soft X -rays in  gases and the absorption 
in  a ir  of the / f a  line of carbon. E .  D e r s h e m  a n d  
M. S c h e i n  ( P h y s i c a l  Rev., 1930, [ i i ] ,  3 6 , 378).

L. S. T h e o b a l d .
M odified line in  sca ttered  X -rays. P. A. Ross 

and J . C. C l a r k  (Physical Rev., 1930, [ii], 3 6 , 378).— 
No step structure or breadth of line inexplicable by 
lack of homogeneity of scattering angle has been 
detected in the scattering of Sb Kotx and ICa2 from Be 
a t angles between 55° and 75°. L. S. T h e o b a l d .

X-Ray abso rp tion  by a T h o m as-F erm i atom .
L. C. R o e s s  and E. H. K e n n a r d  (Physical Rev., 
1931, [ii], 3 8 , 1263— 1269).—The calc, ionisation 
potential, for a  K  electron of Sn shows approx. agree
ment w ith the observed energy of the K  absorption 
edge. N. M. B l i g h .

Dependence of Com pton line b read th  on p rim 
ary  w ave-length w ith  the m u lti-c ry sta l spectro
g rap h . J . W. M. D u M o n d  and H. A. K i r k p a t r i c k  
(Physical Rev., 1931, [ii], 3 8 , 1094— 1108; cf. this 
vol., 405).—The breadth of the Compton line 
diminished with shorter prim ary wave-lengths in 
accordance with Du Moiid’s theory.

N. M; B l i g h .
Index of refraction  and absorp tion  coefficient 

of gold for the /fa  line of carbon. E. D e r s h e m  
(Physical Rev., 1930, [ii], 3 5 , 128).—The reflexion 
intensity-glancing angle curve for sputtered Au and 
the  K a  line of C (44-6 Â.) has been obtained. The 
extinction eoeff. is 0-0086 and 1— ?i=:0-009.

L. S. T h e o b a l d .
A tm ospheric ionisation a t G lencree, Co. W ick

low. J . J . N o l a n  and P. J . N o l a n  (Proc. Roy. 
Irish Acad., 1931, 4 0 , 11—59).—D ata for observations 
extending over 14 months are tabulated. The con
centration of condensation nuclei varied from 40 to 
43,000 per c.c. ; the average vals. for positive and 
negative ions were 495 and 369, respectively. The 
effects of rain  and diurnal variations were noted. An 
expression for the rate of production of ions is found.

N. M. B l i g i i .
Ionisation  of cæ sium  vapour by ligh t. F. W. 

C o o k e  (Physical Rev., 1931, [ii], 3 8 , 1351— 1356).— 
The photo-ionisation of Cs vapour as a function of 
the wave-length of the light was measured a t low 
pressure and plotted. The abs. val. of the at. 
ionisation coeff. a t the series limit was 6 X10-19.

N. M. B l i g h .
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E m iss io n  of p o sit iv e  io n s  fro m  th o r ia ted  tu n g 
sten. H. B. W a h l i n  (Physical Rev., 1930, [ii], 35, 
G53).—On heating, thoriated W gives W ions of mass 
184, Th ions of mass 232, and an ion of mass 247±2. 
The last appears a t approx. 2300° and m ay be ThO 
or an element. L. S. T h e o b a l d .

P h o to -e lec tr ic  effect and  th e  J  p h en om en on .
T. H. O s g o o d  (Physical Rev., 1930, [ii], 35, 1407).—A 
discussion. L. S. T h e o b a l d .

P h o to -e lec tr ic  p ro p ertie s  of ex trem ely  th in  
film s of a lk a li m e ta ls . H. E. Ives and H . B. 
Briggs (Physical R ev., 1930, [ii], 35, 669; cf. A., 
1925, ii, 344). L. S. T h e o b a l d .

E ffect of ad so rb ed  th o r iu m  on th e  th erm io n ic  
em iss io n  fro m  tu n g sten . W. H. B r a t t a i n  (Physi
cal Rev., 1930, [ii], 35, 1431).—Deposition of Th on 
a W  ribbon a t a given temp, increases thermionic 
emission to  a max. and then decreases it to  a stationary 
vial. L. S. T h e o b a l d .

Io n isa tio n  effic iency  of e lectro n s in  p o ta ss iu m  
vapour. J .  K u n z  and A. H u m m e l  (Physical Rev.,
1930, [ii], 35, 123). L. S. T h e o b a l d .

In h ib itio n  of p h oto -e lec tr ic  e m iss io n  b y  n ear  
in fra-red  lig h t . A. R. O l p i n  (Physical Rev., 1930, 
[ii], 36, 376).—The response of K  photo-electric cells 
to white light is increased when small amounts of Br 
or I  vapour are distilled on to the cathodic surface. A 
marked decrease in the photo-electric current then 
occurs when the cell is irradiated with infra-red light.

L. S. T h e o b a l d .
S ea rch  for  cr itica l p o ten tia ls  for  e lectron  r e 

com b in a tio n  w ith  H g +. A. M. C r a v a t i i  (Physical 
Rev., 1930, [ii], 35, 659—660).—No effect due to  re
combination of 10-4-volt electrons with H g+ could be 
detected. L. S. T h e o b a l d .

D irect m ea su r e m e n t of th e  v e lo c ity  of cathode  
ra y s. C . T. P e r r y  a n d  E. L. C h a f f e e  ( P h y s ic a l  
Rev., 1930, [ i i] ,  35, 1437). L. S. T h e o b a l d .

M a th em a tica l equ iva len ce  of tw o  w a y s  of 
reg a rd in g  th e  ex c ita tio n  of an  a to m  b y  a  fa s t-  
m o v in g  e lectro n . J . W. F r a m e  (Proc. Camb. Phil. 
Soc., 1931, 27, 511—517).

W en tze l-B r illo u in  a p p ro x im a tio n  m eth o d  in  
w ave m e c h a n ic s , p a rticu la r ly  for th e  h yd rogen  
m olecu le  io n . ( F r l . )  M. W i l l s t a t t e r  (Ann. Physik,
1931, [v], 10, 873—887).—Mathematical.

A. B. D. Ca s s i e .
D iffra ctio n  and  b rak e-effect of e lec tro n s . A. 

S o m m e r f e l d  (Ann. Physik, 1931, [v], 11, 257—330). 
—M athematical. W. R. A n g u s .

R elea se  of secon d ary  e lectro n s b y  m e a n s  of 
h yd rogen  ca n a l ra y s  in  m e ta ls . G. S c h n e i d e r  
(Aim. Physik, 1931, [v], 11, 357—384).—The 
apparatus and technique are discussed. The no. 
and velocity of secondary electrons released by the 
bombardment of th in  plates of A1 and Au by H 
canal rays have been measured. W. R. A n g u s .

E lec tro n ic  e m is s io n  fro m  a  m e ta l ta r g e t b o m 
barded w ith  p o s it iv e  io n s . C. L. U t t e r b a c k  and 
W. G e e r  (Physical Rev., 1930, [ii], 36, 785—786).

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

S catter in g  of h ig h -v e lo c ity  e lec tro n s  b y  th in  
fo ils . H. V. N e h e r  (Physical Rev., 1931, [ii], 38, 
1321—1341).—Scattering by th in  foils of Al, Ag, and 
Au was investigated as a function of prim ary energy, 
at. no., and angle. Elimination of secondary electrons 
was effected. N. M. B l i g h .

Capture and  lo s s  of e lec tro n s  b y  h e liu m  io n s  
in  h e liu m . P. R u d n i c i c  (Physical Rev., 1931, [ii], 
38, 1342—1350).—Mean free paths for capture and 
loss were measured, using an ion source giving 
strictly homogeneous velocities. Results are com
pared with available data  and with information on 
ionisation and energy loss. N. M. B l i g h .

E la stic  sc a tte r in g  of s lo w  e lec tro n s  in  g a s e s .
II . E. C. B u l l a r d  and H. S. W. M a s s e y  (Proc. 
Roy. Soc., 1931, A , 133, 637—651).—The angular 
distributions of slow electrons scattered elastically in 
He, Ne, N 2, H 2, and CH4 have been measured over 
the range 20—125°, using the apparatus previously 
described (this vol., 542). The results are interpreted 
in terms of the quantum  theory of electron scattering. 
The effects due to  the field of the atom, the distortion 
of the incident wave by the at. field, and the exchange 
of electrons between the atom  and the colliding beam 
are discussed. For heavy atoms the second factor is 
of chief importance, whereas for light atoms the effect 
of exchange predominates. L. L. B i r c u m s h a w .

D iffraction  of e lec tro n s in  g a s e s . F. L. A r n o t  
(Proc. Roy. Soc., 1931, A, 133, 615—636).—The 
angular distributions of the elastically scattered 
electrons in Xe, Kr, A, Ne, H 2, N ,, CH4, and CO have 
been measured for velocities of the prim ary beam 
between 30 and 800 volts. The lower-velocity curves 
of the rare gases all show distinct diffraction patterns, 
whilst those of the mol. gases have a min. a t about 90°. 
A t the higher velocities the max. and min. have 
practically disappeared in the cases of K r and Xe, 
and have completely disappeared in the other gases. 
The angular distribution curves have been used to 
determine the effective cross-section curves for 
elastic collisions; these give information concerning 
the variation with velocity of the proportion of elastic 
to  inelastic collisions. The similarity of the angular 
scattering curves and the cross-section curves of 
CH., and H 2 m ay be accounted for by assuming th a t 
the electrons in  CII4 are scattered mainly by the four 
H 2 nuclei of the CH4 mol. I t  m ay be possible to 
examine the  structure of complex mols. by analysis 
of the diffraction patterns in the angular scattering 
curves. L. L. B i r c u m s h a w .

P h o to -e lec tro n s and  n eg a tiv e  io n s . E. M. W e l -  
l i s h  (Nature, 1931, 128, 547—548).—A summary of 
experiments on the formation of negative ions from 
electrons. The m ajority of negative ions appear to 
be formed near the  electrode a t which the electrons 
originate, and electrons which do not give rise to 
negative ions near this electrode in general cross the 
interval between the electrodes in the free condition.

L. S. T h e o b a l d .
S econ d ary  e m is s io n  fro m  n ick e l b y  im p a c t  of 

m eta sta b le  a to m s  and p o sitiv e  io n s  of h e liu m . 
M. C. H a r r i n g t o n  (Physical Rev., 1931, [ii], 38, 
1312—1320; cf. A., 1930, 1336). N. M. B l i g h .
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Recom bination of ions in  a ir  and  oxygen in  
rela tion  to the n a tu re  of gaseous ions. 0 .  L u h r  
(Physical Rev., 1930, [ii], 36, 787 ; cf. this vol., 7S3).

L. S. T h e o b a l d .
P ro p ertie s  of n a tu ra l II-ray s . C. P a v l o v s i c i  

(Ann. Physique, 1931, [x], 16, 150— 195).—N atural 
H-rays have been obtained by the action of a-rays 
from Po on H 2, paraffin, cellophane, and collodion, 
the scintillation method, Wilson’s method, and the 
chamber m ethod having been used in their measure
ment. The max. range is 4-1 times the range of the 
a-particles used ; thus the H-rays are produced by the 
elastic collision of an a-particle with an H  nucleus, but 
the number of H-rays diminishes w ith diminishing 
speed of the a-rays, contrary to  the  theory of elastic 
collisions. The R -ray emission of a -substance 
depends only on its H  content, other atoms causing 
no modification of the effect. J . W. S m i th .

Action of positive ions of cæ sium  on a  hot 
nickel surface. P. B. M o o n  (Proc. Camb. Phil. 
Soc., 1931, 27, 570—577).—The emission of secondary 
electrons from hot Ni surfaces bombarded by Cs+ ions 
a t normal incidence increased with increasing energy 
of the prim ary ions and diminished with rise of 
target temp. W. R. A n g u s .

Recom bination of electrons w ith  cæ sium  ions.
E. H. K u r t h  (Physical Rev., 1930, [ii], 36, 374).— 
No positive effect was observed under the conditions 
employed. L. S. T h e o b a l d .

E xcita tion  of sp ec tra l lines by collision of 
slow ly m oving  positive ions. A. G ü n t h e r - 
S c h u l z e  and F. K e l l e r  (Z. Physik, 1931, 72, 143— 
154).—Spectra due to He, Ne, A, K r, H ,, 0 2, and N 2 
were excited by positive ions of 200—700 volts 
energy. A. B. D. Ca s s ie .

S catte ring  of a tom s. S. M iz u s ii im a  (Physikal. 
Z., 1931, 32, 789—803).—Mathematical. Angular 
distributions are calc, for scattering of light atoms by 
heavy atoms, and of atoms by atoms of comparable 
mass. A. B. D. Ca s s ie .

M obilities of gaseous ions in  chlorine and 
ch lo rin e-a ir m ix tu re s . L. B. L o e b  (Physical Rev., 
1930, [ii], 35, 137).—Mobilities in Cl2 on the new abs. 
standard for positive and negative ions are 0-654 and 
0-510 cm. per sec. per volt per cm., respectively. 
Traces of Cl2 (<0-1 %) in dry air reduce the negative 
mobility below th a t of the positive ion, which is little 
affected by the presence of Cl2. L. S. T h e o b a l d .

C ross-section of a rgon  w ith  respec t to a rg o n +.
F. W olf (Z. Physik, 1931, 72, 42—53).—The cross- 
section of A to an A positive ion remains const., and 
greater th an  the gas kinetic cross-section, up to 520 
volts, when a steady increase begins.

A. B. D. Ca s s ie .
Specular reflexion of a tom s from  c ry sta ls . A. 

E l l e t t  (Physical Rev., 1930, [ii], 35, 293; cf. this 
vol., 14).—Theoretical. L. S. T h e o b a l d .

M ean free p a th  of p o tass ium  atom s in  n itro 
gen. J . J .  W e ig l e  and M. S. P l e s s e t  (Physical 
Rev., 1930, [ii], 36, 373—374).—Rreliminary measure
ments give an average val. of 3-—5 X 10_<J for the mean 
free path  of K  atoms in 10~2 to 10*5 cm. pressure of N„.

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

S ca tte rin g  of atom ic  hydrogen  by gases : m er
cury , argon , oxygen, and  iodine. E. G. L u n n  
and F. R. B ic iio w s k y  (Physical Rev., 1930, [ii], 
35, 671).—The collision diam eter of H  atoms passing 
through gaseous Hg, A, 0 2, or I  is a property of the 
degree of interaction between the colliding particles.

L. S. T h e o b a l d .
A t. w t. of tha llium . H. V. A. B r is c o e , S. 

K ik u c h i , and J . B. P e e l  (Proc. Roy. Soc., 1931, A, 
133, 440—457).—Full details are given of a method, 
more rapid and precise than  th a t of nephelometric 
titration, of titrating  halides with Ag, and the method 
has been applied to  the redeterm ination of the at. wt. 
of T1 by measurement of the ratio  T1C1: Ag. The 
result Tl=204-34, with an  average deviation of 
¿0-015, is in good agreement w ith the val. 204-39 
(average deviation of ¿0-012) given by Honig- 
schmid and Striebel (this vol., 141). Crookes’ ratio, 
T1 : T1N03, is found to be unsuitable for determining 
the at. wt. Crookes’ val. Tl=204-04 m ust therefore be 
abandoned. In  the absence of any direct evidence by 
the positive-ray method as to  the existence of isotopes 
of Tl, it is concluded th a t  the fractional val. deduced 
for the at. wt. indicates th a t the element is probably 
a m ixture of two or more isotopes. (Cf. Aston, this 
vol., 1349.) L. L. B ir c u m s h a w .

E lem ent 87. J . P  a p is h  and E. W a i n e r  (J . Ainer. 
Chem. Soc., 1931, 53, 381S—3820).—The product 
obtained by working up 10 kg. of sam arskite to obtain 
a high concentration of Cs afforded X -ray lines 
appropriate to  element 87 in the Moseley diagram.

J . G . A. G r i f f i t h s .
Relative abundance of lith iu m  isotopes. W. R. 

v a n  Wijk  (Naturwiss., 1931,17, 894— 895).—Sources 
of error in Schuler’s calculation of the ratio of the 
relative abundance of Li isotopes (this vol., 1207) 
are discussed. The ratio is <10-5 and the author’s 
val. of 7-2 (ibid., 992) is not precluded, although 
considerably less than  Aston’s val. of 10-2 (z‘6ici., 994).

W. R. A n g u s .
Isotope effect in  the  band  sp ec tru m  of lith ium  

hydride. G. N a k a m u r a  (Nature, 1931, 128, 759—
760).—The isotope effect is clearly established for each 
strong line in the spectrum  (A., 1930, 124) due to the 
less abundant Li6H  mol. W ith a change in conditions 
the relative intensity  of the isotope lines varies from 
2 : 1 to 8 : 1 for the ratio  Li7H  : Li°H.

L. S. T h e o b a l d .
O rig in  of O17. S. C. L i n d  (P l^sical Rev., 1930, 

[ii], 35, 1408).—Considerations are advanced showing 
it to  be highly improbable th a t any im portant 
fraction of O17 in the  atm . has been generated in  the 
ea rth ’s crust or atm . by a-ray bombardment.

L. S. T h e o b a l d .
D em onstra tion  of the existence of isotopes of 

su lp h u r by analysis of the fine s tru c tu re  of the 
resonance sp ec tru m  of d iatom ic su lp h u r m ole
cules. P. S w in g s  (Bull. Acad.roy. Bclg., 1931, [v],17, 
1095—1097).—The necessity for examining the absorp
tion spectrum of S, with large dispersion in order to 
detect isotopic effects is advocated. W. R. A n g u s .

Chlorine isotope Cl39. G. H e t t n e r  and J . 
B o h m e  (Z. Physik, 1931, 72, 95—101).—Vibration- 
rotation lines due to  the HC139 mol. were detected in
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the first harmonic a t 1-76 (I of the fundamental band, 
using the second-order spectrum of an echelette grating.

A. B. D. Ca s s ie .
V ibrational isotope effect. R. T. B i r g e  (Physical 

Rev., 1930, [ii], 35, 133).—Results for Cl2 and IC1 are 
discussed. L. S. T h e o b a l d .

N uclear m om ents of the isotopes of lead. 
Relative values of the  g  (I) facto rs of P b 207 and 
thallium . J . C. M cL e n n a n , M. F. Cr a w f o r d , and 
L. B. L e p p a r d  (Nature, 1931, 128, 301).—Optical 
data show th a t  the g (I) factor of the T1 nucleus is 
approx. 4 times th a t of the Pb207 nucleus. The 
moment of a t least one of the nuclei is composite 
and not due simply to  a spinning proton. This 
invalidates the  rule th a t each proton contributes 
¿^/t/27T to  th e  re su ltan t; some of the  protons in one 
of the nuclei m ust be endowed with a property 
additional to  spin. L. S. T h e o b a l d .

C onstitu tion of tha llium  and  u ran ium . F. W.
A s t o n  (Nature, 1931, 128, 725).—T1 consists of two 
isotopes 203 and 205, the la tte r predominating to an 
extent in  agreement with the accepted at. wt. (204-39). 
Mass spectra for U F 0 indicate th a t U is probably 
simple to  a t least 2 or 3%. The 238 line is strong, 
and is followed by a series 257 UF, 276 U F , . . . 
333 U F 5, the last being the heaviest mass recorded on 
a mass spectrum. L. S. T h e o b a l d .

P eriodic  system  of a tom ic nuclei and the p r in 
ciple of reg u la rity  and  continuity  of series.
W. D. H a r k in s  (Physical Rev., 1931, [ii], 38, 1270— 
1288).—New relations and rules for the existence and 
stability of at. nuclei, and for the abundance and 
isotopic nos. of isotopes are given. The regularities 
of the He, U, Li, and Be series are plotted. The 
at., mass, isotopic, and electronic nos. of all known 
isotopes are recorded, and related to  the periodicity of 
at. nuclei; undiscovered isotopes are predicted.

N. M. Bligh .
M icroneu trons . V. A. P l o t n ik o v  (J. Gen. Chem. 

Russ.,. 1931, 1, 446—454).—The difference between 
the at. w t. of He and of 4H amounts to 4x0-00724, 
representing 4 microneutrons, each consisting of one 
electron and one m icroproton; these would be 
liberated as energy in  the condensation of 4 H  atoms 
to form He. R . T r h s z k o w s k i .

P eriodicity  of the a tom ic nucleus. R. S w in n e  
(Wiss. Veroff. Siemens-Konz., 1931, 10, No. 4, 137— 
147).—Empirical relations have been derived between 
the degradation const, and at. wt. and no. of 
nuclear electrons of radioactive elements. The 
abundance of elements is discussed and results arc 
extrapolated beyond U  to a hypothetical trans-U, 
for which an  especially long life period is to be expected.

J . W . S m it h .
Radioactive d isin teg ra tion . A. B r a m l e y  (Proc. 

Nat. Acad. Sci., 1931, 17, 579—583).—An equation 
for nuclear energy levels has been developed and the 
wave-lengths of y-rays deduced from it are compared 
with experimental vals. This equation also affords a 
means of calculating the mean life of a radioactive 
atom. W . R . A n g u s .

P rocesses of ion isation  by a -rays and th e ir  
m easu rem en t by a  M illikan condenser. G.

S c h m id t  (Z. Physik, 1931, 72, 275—292).—The 
Millikan oil drop forms a convenient small electro
m eter for determ ination of ionisation a t different 
points along an a-ray tra c k ; ionisation of the if-level 
in air was followed along a Po a-ray track.

A. B. D. C a s s ie .
A nalysis of a -partic les  em itted  from  th o rium - 

C and actinium -C . (L o r d ) R u t h e r f o r d , C. E. 
W y n n -W il l l v m s , and W. B. L e w is  (Proc. Roy. Soc., 
1931, A, 133, 351—366).—Two distinct groups of 
long-range a-particles are em itted from Th-C', of 
ranges 9-781 and 11-662 cm. The question of their 
origin is discussed. Earlier conclusions on the 
complexity of the  main group of a-particles (range 
about 5-4 cm.) from Ac-G have been confirmed (cf. 
A., 1930, 1338). No a-particles of range greater than
6-6 cm. have been found. L. L. B ir c u m s h a w .

ß-Particle em ission  of rad ium -H . H. O. W.
R ic h a r d s o n  (Proc; Roy. Soc., 1931, A, 133, 367—
380).—The tracks formed by the ß-particles of Ra-D 
have been photographed in a Wilson expansion 
chamber, and the ranges of 377 tracks have been 
measured, using a stereoscopic method. An energy 
distribution curve has been constructed for the 
particles em itted; the secondary electronic groups 
are identified in this distribution, and the extent to 
which the continuous spectrum is represented is 
discussed. An attem pt has been made to estimate 
the abs. no. of particles em itted per disintegration.

L. L. B ir c u m s h a w .
Soft y -rays from  the active deposit of th o riu m . 

R. A r n o u l t  (Ann. Physique, 1931, [x], 1 6 ,196—207). 
—The results of Rutherford and Richardson (A., 
1914, ii, 13) have been confirmed. In  addition, a very 
readily absorbable radiation not reported by these 
authors has been detected. Disintegration of 100 
atoms of Th-7i produces about 80 quanta of radiation 
of wave-length 0-97 Ä., 15 of 1-6 Ä., and 260 of 4-6 Ä.

J . W. S m it h .
M easurem ent of the in tensity  of y -ray s  of 

rad iu m  in  r-u n its . 0 . G l a s s e r  and V. B. S e it z  
(Physical Rev., 1930, [ii], 35, 1432).

L. S. T h e o b a l d .
Com plete d issociation of hydrogen. E. U. 

Co n d o n  (Physical Rev., 1930, [ii], 35, 658).— 
Theoretical. L. S. T h e o b a l d .

Average life for ionised helium . L. R. M a x 
w e l l  (Physical Rev., 1930, [ii], 36, 379).

L. S. T h e o b a l d .
Possib ility  of b rin g in g  m ean  life d irectly  into 

the Schrödinger equation  for the hydrogen atom . 
A. B r a m l e y  and A. C. G. M it c h e l l  (Physical Rev., 
1930, [ii], 35, 1419). L. S. T h e o b a l d .

Life and  rad iu s  of the  m etastab le  m ercu ry  
a tom . M. L. P o o l  (Physical Rev., 1930, [ii], 35, 
1419). L. S. T h e o b a l d .

Theory of excitation by collision w ith  heavy 
partic les. N. F . M o t t  (Proc. Camb. Phil. Soc., 1931, 
27, 553—560).

E vaporation of glow ing w ires in  a vacuum . I.
L. P r a s n ik  (Z. Physik, 1931, 72, 86—94).—
Theoretical. A. B. D. C a s s ie . .
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M a tte r and rad ia tion . F. G. D o n  n a n  (Nature, 
1931, 128, 290—292).—A lecture.

L. S. T h e o b a l d .
M agnetic experim en ts on the  cosm ic ray s . B. 

R ossi (Nature, 1931, 128, 300—301).
L. S. T h e o b a l d .

N atu re  of cosm ic rad ia tion . L. F. C u r t is s  
(Physical Rev., 1930, [ii], 35, 1433).—The application 
of a  magnetic field to  two Geiger-Miiller tube counters 
decreases the no. of coincidences by 25%, an effect 
a ttributed to  cosmic radiation, which is thus a 
corpuscular radiation of high energy.

L. S. T h e o b a l d .
S im ila rity  betw een cosm ic ray s  and  g am m a 

ray s . R. A. M il l i k a n  and I. S. B o w e n  (Nature, 
1931,128, 583).—The cause of the similar divergence 
from linearity in the pressure-ionisation curves of 
cosmic rays and the y-rays of R a and Th is discussed.

L. S. T h e o b a l d .
A bsorption  and  dissociative o r ionising effect 

of m onochrom atic  rad ia tio n  in  an  a tm opshere  
on a ro ta tin g  ea rth . II. S. C h a p m a n  (Proc. 
Physical Soc., 1 9 3 1 , 43, 4 8 3 — 5 0 1 ).

A. B. D. Ca s s ie .
E lectrica l charg ing  of suspended  partic les.

C. T r a c e  (Ann. Physik, 1931, [v], 10, 833—845).—A 
W ollaston wire replaced the suspended particle in a 
tes t of the gas kinetic theory of the charging of 
partic les; the results are in agreement w ith Arendt 
and K allm ann’s theory (cf. Z. Physik, 1926, 35, 421).

A. B. D. C a s s ie .
A ngular m om en tum  of ligh t. ( S i r )  C. V. 

R a m a n  (Nature, 1 9 3 1 , 128, 5 4 5 ) .
L. S. T h e o b a l d .

Spin  o f lig h t quan ta . (S i r ) C. V. R a m a n  and 
S. B h a g a v a n t a m  (Nature, 1931,128, 727).-—Spectro
scopic measurements of the depolarisation of scattered 
light in the case of CS2 and C6H fi (by Venkateswaran) 
confirm the results predicted by the theory th a t 
photons possess intrinsic angular momentum.

L. S. T h e o b a l d .
E xperim en ts  w ith  an  au tom atic  photo-electric  

spectrophotom eter. P. J .  M u l d e r  and J . R a z e k  
(Physical Rev., 1930, [ii], 35, 1424).—The instrum ent 
can be used for testing solutions which change colour 
rapidly. Records for heematin and oxyhsemoglobin 
solutions have been obtained. L. S. T h e o b a l d .

A nalysis of com plicated band  sp ec tra  w ith  the 
a id  of m agnetic  ro ta tio n  spectra . R. W . W o o d  
and G. H. D i e k e  (Nature, 1931, 128, 545—546).— 
The absorption spectrum of NOa is much simplified 
by the application of a magnetic field. The theoretical 
significance of magnetic rotation structure for diat. 
gases is discussed. L. S. T h e o b a l d .

Effect of m agnetic  field on abso rp tion  spec
tru m  of n itrogen  peroxide. P. L a m b e r t  and I. 
A g a r b i c e a n u  (Compt. rend., 1 9 3 1 , 193, 7 3 2 — 7 3 3 ;  
cf. preceding abstract).—These effects are being 
investigated by means of the great electromagnet of 
Bellevue, and the sensitiveness of some lines to the 
magnetic field has been demonstrated.

C. A . SlLBERRAD.
Secondary s tru c tu re  of lith iu m  fluoride. T. H. 

J o h n s o n  ( J .  Franklin l u s t . ,  1 9 3 1 , 2 1 2 ,  5 0 7 — 5 1 4 ;  c f .

A., 1930, 1232).—The reflexion of at. H  from the 
cleaved (100) surface of a LiF crystal yields diffuse 
secondary spectra, and this phenomenon is regarded 
as evidence for a secondary structure on the surface, 
which m ay have the period required by Zwicky’s 
theory (ibid., 139). N. H . H a r t s h o r n e .

S pectrum  of b a riu m  fluoride in  the  extrem e 
re d  and  n ea r in fra-red . T. E. N e v i n  (Proc. Physi
cal Soc., 1931, 43, 554—558).—-The spectrum of BaF2 
was investigated between 6700 and 8700 A.

A. B. D. Ca s s ie .
U ltra-v io let bands of GO in  the  electrodeless 

r in g  d ischarge. H. P. I v n a u s s  and J . C. C o t t o n  
(Physical Rev., 1931, [ii], 38, 1190— 1194).—The 
relative intensities of bands in the region 2900—2150 A. 
were observed, and compared w ith Geissler tube 
spectra. The Cameron bands including the 2157 A. 
band appeared a t low pressures; the bands of the 
C 0+ ion were strong a t  all pressures, and the fourth 
positive bands a t high pressures. N. M. B l i g h .

A bsorption  spectra  of som e m ercu ry  and  cad
m iu m  halides in  the  vapour phase. K. B u t k o w  
(Z. Physik, 1931, 71, 678—688).—The absorption 
spectra of the vapours of H gl2, Cdl2, and HgBr2 were 
measured in the region 7000—1950 A. ; absorption 
maxima in the ultra-violet are associated with 
different modes of dissociation of the mol. The 
spectra are similar to those obtained from solutions, 
except for additional maxima obscured by the 
presence of a solvent. A. B. D. C a s s ie .

S pectrum  of p o tass ium  p erm anganate . F.
V l e s  and A. S im c h e n  (Compt. rend., 1931,193, 581— 
584).—The visible and ultra-violet spectrum of 
KMnO,, in buffered solution of p K 8-7 consists of 21 
bands in two groups, indicating two modes of mol. 
vibration. Some ten  successive states of the MnO/ 
ion are indicated. The moment of inertia is therefore 
dependent on the (cf. A., 1930, 12).

C . A. SlLBERRAD.
A bsorp tion  spectra  of pu re  hydrochloric  acid 

and  of b rom ine in  the  u ltra-v io le t. (M m e .) N. 
D e m a s s ie u x  and V. H e n r i  (Compt. rend., 1931,193,
591—592).—The absorption spectrum in aq. HC1 
beyond X 2500 is due to a trace of Br. Pure aq. HC1 
shows no absorption up to  A 2144. Br in aq. HC1 
shows an absorption ten times as strong as is shown 
by the same am ount of Br in H 20 , whence it is inferred 
th a t a compound of Br and HC1 is present, and that 
addition of aq. HCl should accelerate bromination 
(cf. A., 1913, ii, 690). C. A. S il b e r r a d .

A bsorption  sp ec tra  of the alkyl halides ; ener
gies of the  G -I and  G -B r linkings. T. I r e d a l e  
and A. G. M il l s  (Proc. Roy. Soc., 1930, A, 133, 
430—439).—The energies of the C -I and C-Br linkings, 
calc, from the heats of combustion of the alkyl iodides 
and bromides, are in good agreement with the spectro
scopic energies calc, from the long-wave limits of the 
continuous absorption bands of the alkyl halides in 
the near ultra-violet. I t  is considered th a t the alkyl 
halides dissociate on absorption of light into alkyl 
residues and excited halogen atoms. The fact th a t 
the absorption limits shift towards the red when 
the alkyl halides are liquefied m ay be explained on
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th e  b a s is  o f e n e rg y  lev e l c h a n g e s  d u e  to  m o l. a s so c i
ation . L. L. B ir c u m s h a w .

T ransm ission  of u ltra -v io le t rad ia tion  by lake 
water. C. D. H o d g m a n  (Physical Rev., 1930, [ii], 
35, 1423).—H ,0  is rendered less transparent to u ltra
violet radiation by the presence of small amounts of 
dissolved salts and org. substances such as occur in 
natural river and lake waters. L. S. T h e o b a l d .

M irro r im age correspondence of absorp tion  
and fluorescence spectra . I. V . L . L e v s c h in  (Z. 
Physik, 1931, 72, 368—381).—Between 20° and -7 0 °  
fluorescence spectra are exact mirror images of absorp
tion spec tra ; this holds for C6H (; as well as for coloured 
solutions, and is a fundamental property of lumines
cence. A. B. I>. Ca s s ie .

Fluorescence sp ec tru m  of benzene. P .  A l m a s y  
and C. V. S h a p ir o  (Physical Rev., 1930, [iij, 35, 
1422).—The fluorescence spectrum of C6H G excited by 
a quartz Hg arc agrees with the absorption spectrum 
in the range where both overlap. Most of the bands 
can be accounted for by assuming th a t the electronic 
origin of the system lies a t 37,489 cm."1 The 
vibrational frequencies are 923 cm.-1 for the excited 
state and 998 and 160 cm.-1 for the normal state,

L . S. T h e o b a l d .
Electronic tran s itio n s  in  the spectra  of benz

ene. C. V. S h a p i r o , R. C. G i b b s , and J .  R. J o h n 
s o n  (Physical Rev., 1 9 3 0 , [ii], 3 5 ,  1 4 2 2 ) .—Spectro
scopic d ata  for C6H G show th a t only two electronic 
transitions, a t 3 7 ,4 8 9  and 3 8 ,6 1 2  cm.-1, need be assumed 
to provide an  adequate energy level scheme. The 
fluorescence spectrum is confined to  the first system, 
whilst the absorption spectrum is distributed between 
both. The Tesla luminescence spectrum is similar to 
th a t of fluorescence. L. S. T h e o b a l d .

B and spectrum  of benzene : existence of a 
sm all v ib ra tiona l frequency in  the n o rm al sta te .
C. V. Sh a p ir o , R . C. G i b b s , and J . R. J o h n s o n  
(Physical Rev., 1931, [ii], 38, 1170—1178).—A 
postulated vibrational frequency of 160 cm.-1 is 
discussed, and is shown to be in agreement with 
theoretical deductions. N. M. B l ig h .

D eterm ination  of the s tru c tu re  of absorp tion  
resonators of organic chrom ophores. V III. 
M echanism  of the absorp tion  of lig h t and of 
sh a red -reso n a to rs . IX. Extinction curves of 
Mto'-diphenylpolyenes. X. Extinction curves of 
azines. X I. S tru c tu re  of shared -resona to rs  in 
anthracene, acrid ine, phenazine, phenanthrene, 
and pyrene. X II. Influence of m ode of a ttach 
m ent on the frequency of a sha red -reso n a to r.
X III. D eterm ination  of the s tru c tu re  of the 
halochrom ic com pounds of polyene hyd rocar
bons, quinones, and  polyene ketones. XIV. 
S truc tu re  of the  shared -resonato rs  of polyene 
ketones. D. R a d u l e s c u  (Ber., 1931, 64, [J3], 
2223—2225, 2225—2229, 2230—2233, 2233—2240, 
2240—2242, 2243—2249, 2249—2250).—V III. A 
polyene resonator is compared with a vibrating string 
made up of several similar components in which the 
tension and proper vibration of the elementary com
ponents can be individually varied. The properties 
of shared-resonators are expressed as follows. Tension

being kept const., the main frequencies of shared- 
resonators diminish with increase in the  no. of element
ary components. Powerful, polar-negative substi
tuents cause marked diminution of the main fre
quencies ; an even stronger effect is produced by the 
addition of strong positive charges to the electrons of 
the resonator. Mechanical strains and distortions of 
the mol. cause corresponding changes of the character
istic vibrations. The atoms united by these electrons 
undergo harmonic vibration during the vibrations 
of the shared-resonator, so th a t every frequency of a 
shared-resonator corresponds with a copulated, infra
red at. frequency. The light energy absorbed by the 
electrons in any given period is completely utilised by 
the at. structure and transformed into heat or potential 
energy.

IX . [With P. B a r b u l e s c u .] Exam ination of the 
extinction curves of aS-diphenylbutadienc, a^-di- 
phenylhexatriene, aO-diphenyloctatetraene, and aq-di- 
phenyldodecahexaene shows th a t the wave-length of 
the extinction max. increases w ith the no. of elemen
tary  components. At least 11 copulated elementary 
resonators (6 continuously conjugated double linkings) 
are necessary for the production of a pronounced 
crocetene spectrum. Two double linkings exhibit 
only a single structureless band, whereas with three, 
fission into bands is first noticed, which is well 
developed in  diphenyloctatetraene w ithout attaining 
the true crocetene structure.

X. [With V. A l e x a .] The spectra of a8-diphenyl- 
butadiene, aO-diphenyloctatetraene, aji-dipheny]- 
dodecahexaene, benzylidene-, cinnamylidene-, and 
E-phenylpentadienylidene-azine are compared. R e
placement of the C atoms by 2 N atoms caused marked 
change in the electric tension in three of the elementary 
resonators, since the shared-resonator is not made up 
of completely similar but of three types of components, 
C:C, C:N, and NiN, with atom-carrying pairs of 
differing polarity and, consequently, of differing 
tension. The heterogeneity of the components of the 
shared-resonator finds its expression in a partial 
obscuring of the characteristic spectrum of the 
resonator. Replacement of the C by X  atoms in the 
resonator-carrier causes the individual bands to flow 
together, and a somewhat scattered shading of the 
band system of the initially homogeneous resonator 
results.

X I. [With G. O s t r o g o v ic h .] As predicted.by the 
au thor’s theories, the extinction curve of anthracene 
shows two well-marked peaks, a band spectrum of 
long wave-length of the crocetene or naphthacene type 
with several pronounced maxima corresponding with 
electromeride IA and a short wave-length peak corre-. 
sponding with a diffused C6H 6 band and due to  electro
meride R . The extinction curve of phenanthrene 
is not similar to  th a t of anthracene and there is absorp
tion much further towards the ultra-violet. The 
acridine and phenazine spectra consist of two well- 
separated peaks, £ long wave-length peak correspond
ing with a diffused anthracene peak and a short wave
length peak due to  the C6H 6 nuclei. The extinction 
curve of pyrene exhibits three peaks, anthracenoid, 
naphthalenoid, and belonging to  an otherwise un 
known, highly-unstabilised, two-membered resonator.

X II. [With G. O s t r o g o v ic h  and E. B a r b u l e s c u .]
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The expected relationship between perylenc and 
naphthacene is exhibited in their spectra, eaoli of 
which consists of a long wave-length crocetenoid 
peak and a  short wave-length naphthalenoid peak. 
W ith the  former hydrocarbon the long wave-length 
peak is displaced towards the region of short wave
length and somewhat blurred in comparison w ith the 
la tte r hydrocarbon. The difference is ascribed to  the 
mode of angulation, since it  is also shown by pyrene 
and antliracene, the A  forms of which possess the 
same number of elem entary com ponents; the  
spectrum of the angularly arranged resonator is 
strongly displaced towards the ultra-violet.

X III. The extinction curves of polyenes (benzyl- 
ideneacetoplienone etc.) in E tO H  and E tO H -H Cl 
have been measured. The complexes which cause 
intense coloration are exclusively substances with a 
positive-polar central atom  which have the tendency 
to fill the inner sphere with negative polar groups 
(NRj, 0 R 3, etc.). I t  follows, therefore, th a t the 
polyene hydrocarbons m ust add with their negative- 
polar component in the inner sphere a t  the  positive 
central atom. The sole negative component in a 
simple polyene chain is the elem entary resonator 
(:), i.e., the electrons of the conjugated double linkings.

Such a complex, e.g., w ith SnCl4, can 
; Cl -}-+ R  correspond only w ith the  general 

... scheme (I). The immediate proxim- 
I C l S n  C i‘y  the strongly positive metallic

; ;  — •• ion causes an unusually pronounced
; Cl I -)-+  loosening of the electron arrange-
* ;•; * c  nient in the resonator and explains
; Q j; . ... the marked deepening of the colour.

, p> In  accordance with the octet theory,
the Cl atom  of HC104 m ust be 

unusually strongly polar-positive, thus explaining the 
formation of coloured complexes w ith polyenes of 
the same spectral character as those with SnCl4. The 
coloured compounds given by m any aromatic hydro
carbons with polynitro-compounds are considered to  
be formed by the attachm ent of their resonator 
electrons to  the NO,-group.

XIV . [W ith V. A l e x a .] The long wave-length 
absorption max. of polyene ketones is displaced in the 
direction of greater wave-length in  the sequence Ph 
styryl, distyryl, Ph  S-phenyl-A^-butadienyl, di-S- 
phenyl A^-butadienyl, and cli-i-phenylhexatrienyl 
ketone. In  addition to  the long wave-length-maxima, 
shorter wave-length maxima occur corresponding with 
the not continuously conjugated electromerides. 
These correspond w ith the non-conjugated CO group 
(COMe2), the group C:C:C:C in cinnamyl derivatives, 
and the group CiCiCiCiCiC hexadienyl compounds.

H . W r e n .
A bsorption  of lig h t and  com plex fo rm ation  

w ith  un sa tu ra ted  com pounds. B. A r e n d s  (Ber., 
1931, 64, [B], 1936— 1951; cf. A., 1917, i, 261; 1919, 
ii, 40; 1923, ii, 201).—The absorption spectra of the 
following substances have been quantitatively ex
amined : stilbene, isostilbene, a-methyl- and ap-di- 
methyl-stilbone in E tO H ; tetraplienylethane, tetra- 
phenylethylene dichloride, stilbene, tri- and tetra- 
phenylethylene in CHC13; m-dichloro-, cf’s-dibromo-, 
and p-methyl-stilbene in E tO H ; cinnamic acid, 
styrene, ap-diohloro-p-phenylpropionic and p-phenyl-

propionic acids in E tO H ; cinnamic, oWocmnamio, 
cis- and £ra?«-dibromocinnamic acid in MeOH. . The 
results are discussed in  detail. ■ The decomp, consts. of 
the following complex compounds have been examined 
by measurement of the changes of solubility in 
heterogeneous system and by photometric determin
ation of the concentrations in homogeneous system : 
picric acid with stilbene, p-methyl-, p-chloro-, 
a-methyl-, phenyl-, dichloro-, and dibromo-stilbene, 
tetraphenylethylene, and dibenzyl. H . W r e n .

In fra -red  absorp tion  of fused and  crystalline 
quartz  from  2 g to  8 g. E. E. M c G i n n e t y  (Proc. 
Durham Phil. Soc., 1931, 8, 337—350).—Available 
data  on the absorption of fused and cryst. quartz 
have been collected, unified, and discussed.

W . R . A n g u s .
In fra -red  absorp tion  of hydrates. A. E . v a n  

A r iie l  and C. P. F r it z iu s  (Rec. trav . chim., 1931, 50, 
1035—1045).^-The distinction between hydrate and 
hydroxyl formation is discussed. The ability of 
a salt to form hydrates depends on the energy required 
to  separate the ions sufficiently to perm it a H 20  mol. 
to be inserted between them  being greater th an  the 
energy gained by the effect of the H 20  dipole on 
the field of the ions, and this, in turn , depends on the 
ionic radii and charges. In  the cases studied hydrates 
m ay be distinguished from OH-compounds by their 
infra-red spectra, which for the former show, like 
H 20 , bands a t 1-5 and 2-0 g, whilst those for the latter 
do not. N. H. H a r t s h o r n e .

A bsorption  of acetylene and  ethylene in  the 
n e a r  in fra-red . R. M. B a d g e r  (Physical Rev., 
1930, [ii], 35, 1433).—Absorption spectra of C2H 2 and 
C2H 4 have been photographed in the region 6800— 
9200 A. C2H 2 has a band with sharp lines, showing 
marked intensity alternation, witli centre a t approx. 
7886 A .; C2H 4 has a complex band, centre a t  approx. 
8706 A., which also shows convergence.

L. S. T h e o b a l d .
In fra -red  absorp tion  sp ec tru m  of carbonyl 

sulphide. C. R . B a il e y  and A. B . D . C a s sie  
(Nature, 1931, 128, 637—638).—The absorption 
spectrum of COS, obtained by means of a mono
chromator method, has bands a t 527 *, 859, 1051, 
1718*, 1898*, 2079, 2904, 3095*, 3742*, and 4084* 
cm."1 ;)* signifies relatively weak intensities). 
The results are discussed and a few P —R  branch separ
ations given. L. S. T h e o b a l d .

Technique of the R am an  effect. P. G r a s s m a n n  
(Z. Physik, 1931, 72, 240—241).—Multiple reflexions 
can be used to  give measurable Ram an scattering 
from 0-1 c.c. of liquid. A. B. D. C a s s ie .

K inetics of fluctuations. M. L e o n t o v it s c h  (Z. 
Physik, 1931, 72, 247—265).—Mathematical. The 
results are applied to  fine structure of lines due to 
scattering by solutions. A. B. D. Ca s s ie .

R am an  effect in  rock-salt. E. F e r m i  and F. 
R a s e t t i  (Z. Physik, 1931, 71, 689—695).—The 
R am an effect of rock-salt is a weak continuous dis
placement extending to  a  limit a t 365 cm.-1 from the 
original line. Vibrations in rock-salt are symmetrical 
and to a first approximation should show no 
Ram an effect; quadratic terms of the elastic dis
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placements m ust be included in the polarisability of 
the crystal to  account for any Ram an effect; this 
explains a lim it a t twice the residual ray  frequency.

A. B . D. Ca s s ie .
Fine s tru c tu re  of R am an  bands. I. S tru c 

ture of carbon  te trach loride  R am an bands and 
the sym m etry  of quadrivalen t carbon. A. L a n g -  
s e t h  (Z. Physik, 1931,' 72, 350—367 ; cf. this vol., 
1111).—Normal vibrations and isotope effects in 
molecules of type XC14 are discussed. Ram an spectra 
due to CC1,„ SnCl.j, CBr4, P0C13, and S 02C12 were 
investigated with a dispersion of 8 A. per m m .; the 
458 cm.-1 displacement in  CC14 is a triplet, due to 
isotopes, and the 218 and 314 are doublets, probably 
due to C having Cl symmetry. A. B. D. C a s s ie .

S truc tu re  of R am an  band  of w ater. G. B o l l  a  
(Nature, 1931, 128, 546—547).—Nine weak, diffuse 
components (wave-lengths given) have been observed 
in the Ram an band of H 20  excited by the Hg lino 
2536 A. a t 17°, The average distance between two 
components is 50 cm.-1 L. S. T h e o b a l d .

S tru c tu re  of the R am an  band of w ater. S. 
R a f a l o w s k i (Nature, 1931, 128, 546).—The Ram an 
bands of H 20  become sharper with an increase in 
concentration of H N 0 3 in its aq. solution; the central 
component divides into two, whilst the intensity' of 
the short wave-length component increases rapidly. 
With HC1, the intensity of both outer components 
decreases with an increase in concentration, whilst 
the inner component apparently enlarges.

L. S. T h e o b a l d .
R am an lines due to co-ordination linking.

D. M. B o s e  and S. D a t t a  (Nature, 1931, 128, 725— 
726; cf. this vol., 25).—A co-ordination linking is a 
weak valency linking between the central atom and 
one of the co-ordinated group and should manifest 
itself in the Ram an spectra. The spectra of the Hg 
radiation scattered by solutions of [Co(NH3)G]Cl3 and 
[Co(NH3)G]Cl2 give evidence of the presence of 
modified lines in the case of the cobaltic compound 
only. The former is a true co-ordination compound 
and. the la tter an associated compound.

L . S. T h e o b a l d .
R am an  spectra  of chloroform  and silico- 

chloroform . M . d e  H e m b t in n e  a rid  (M l l e .) A. 
P e e t e r s  (Bull. Acad. roy. Belg., 1931, [v], 17, 1107— 
1118).—Ram an displacements for CHC13 and SiHCl3 
arc given and compared with existing data. 
Frequencies evaluated from force-const. formula! are 
in good agreement with observed displacements. 
The displacement of 587 cm.-1 is characteristic of the 
Si*Cl linking. W. R. A n g u s .

R am an effect in  som e acid derivatives and 
esters. V. N. T h a t t e  and A. S. G a n e s a n  (Phil. 
Mag., 1931, [vii], 12, 823—832).—Tho Ram an spectra 
of Ac20 , mono-, di-, and tri-chloroacctic acids, tsoamyl 
nitrate, allylthiocarbimide, E t2C20 4, AcCl, and BzCl 
were measured and discussed. H. J . E m e l Au s .

D ispersion of po larisa tion  of ligh t scattering . 
K. S. K r is h n a n  and A. S a r c a r  (Indian J. Physics, 
1931, 6 ,193—205).—The dispersion of the polarisation 
of the light scattered by C6H G has been measured by a 
method which is independent of the polarisation of the 
instrument. Measurements with liquid C6H 6 extend

ing to 3100 A. give a const, val. for the depolarisation 
factor suggesting, presumably, const, optical aniso
tropy. W. R . A n g u s .

Intensity and po larisa tion  of lines scattered  
by ring-shaped  hydrocarbons. J . W e i l e r  (Z. 
Physik, 1931, 72, 206—214).—The 992, 803, 826, 886, 
and 905 cm.“1 Ram an lines of CGH G, CGH I2, CGH 10, 
C5H 10, and of C5H 8, respectively, are ascribed to 
radial vibrations, and the absence of the 1030 cm.-1 
line from CGH G scattering indicates th a t this frequency 
is due to tangential vibration. A. B. D. C a s s ie .

A ngular d istribu tion  of in tensity  of R am an  
lines. D. P. R a y - C h a u d h u r i  (Z. Physik, 1931, 72, 
242—246).—'The angular distribution of intensity of 
the Raman lines 4215, 4555, and 4617 A. due to  CGH G, 
using a Hg vapour lamp, obeyed the (1+cos2 0) law 
between 15° and 145°. A. B. D. C a s s ie .

R am an effect. XIV. R am an  spectrum  of 
organic substances (nitro-com pounds, n itra te s , 
n itrites). A. D a d i e u , F. J e l e , and K. W. F. 
K o h l r a u s c h  (Monatsh., 1931, 58, 428—455).—D ata 
are given for 34 different compounds, including 
aromatic and aliphatic N 0 2-compounds, aliphatic 
nitrates and nitrites, inorg. nitrates and nitrites, and 
H N 03. The lines 1340 and 1529 cm.-1 appear to be 
characteristic of the N 0 2-group in aromatic com
pounds, with the possible exception of o- and 
p-BrCGH4‘N 0 2. In  the aliphatic compounds the 
frequencies are a little higher and vary with the 
position of the N 0 2-group. The org. n itrates have 
lines in the neighbourhood of 1274, 1627, 860, and 
580. The org. nitrites have only one strong high 
frequency, 1635, and also one a t  600. Several show 
exceptional features. The results are discussed with 
reference to the large dipole moment of the N 0 2-group. 
The question of the presence of the ^4-acid form, 
HO'NO,, in H N 0 3 is considered. M. S. B u r r .

R am an spectra  of liqu id  m ix tu res . P. K r i s h - 
n a m u r t i  (Nature, 1931,128, 639).—Dilution of AcOH 
to 95% introduces a t 1712 cm .'1 a new faint com
ponent to the line a t  1667 cm.-1 Further dilution 
increases intensity until a t 75% acid only one broad 
line a t 1712 cm.-1 is present. The results indicate, 
th a t A c0H ,H ,0  is formed. L. S. T h e o b a l d .

Effect of tem p era tu re  on fluorescence of dye 
solutions and som e consequences of the law  of 
m ir ro r  im age correspondence. II. V. L. L e v - 
s c h in  (Z. Physik, 1931, 72, 382—391).—The effect of 
temp, for changes in intensity, width of spectral 
region, and the position of max. fluorescence relative 
to  the max. of absorption was investigated. Quench
ing of fluorescence of solutions was also investigated.

A. B. D. Ca s s ie .
Energy tran sfo rm ations a t  surfaces. I I . 

Photolum inescence of fluorescent dyes a t  s u r 
faces. H. K a u t s k y , A. H ir s c h , and W. B a u - 
m e is t e r  (Ber., 1931, 64, [B], 2053—2059; cf. this 
vol., 1033).—According to their nature, the dyes are 
adsorbed on S i02 gel E  or A1(0H)3 gel. The adsorb- 
ates are washed with H ,0 , heated for about 2 hr. a t 
about 150°/high vac., and sealed in evacuated glass 
tubes. Fluorescence, similar to th a t of their solutions, 
occurs with all the adsorbates in daylight, particularly
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with brightly fluorescing dyes (fluorescein, rhod- 
amines, isoquinoline-red, acridines). Trypaflavine- 
S i02 gel adsorbates exhibit very m arked phos
phorescence initially very little weaker th an  the 
emission during irradiation, bu t declining rapidly. 
The property is shared by m any other acridine dyes. 
The colour of the phosphorescence is similar to  th a t 
of the fluorescence of corresponding adsorbates. 
(For the detection of very short phosphorescence a 
simple phosphoroscope is described.) Brightness and 
duration of phosphorescence are not connected with 
intensity of fluorescence. Duration is diminished 
greatly by rise in temp., bu t prolonged by powerful 
cooling and then accompanied by alteration in the 
nature of the em itted light in the direction of longer 
wave-length. A similar bu t less pronounced effect is 
observed with the fluorescence. W ith small con
centration of dye the gel particles glow throughout 
their whole mass, whereas with greater concentrations 
the glow is restricted to  the outer surface and dis
placed towards longer wave-length. Fluorescence is 
not markedly diminished in brightness, b u t the phos
phorescence is greatly curtailed. Gel particles are 
much more highly fluorescent than  equiv. droplets of 
aq. or E tO H  solution. H. W r e n .

Chem ilum inescence in  oxidation of dyes and 
phenols by hydrogen peroxide and ferrous 
su lphate, o r by ozone. N. N. B is w a s  and N. R. 
D h a r  (Z. anorg. Chem., 1931, 199, 400—405).—The 
luminescence of various dyes and phenols is more 
marked in non-aq. solution than  in aq. solution, and 
increases with rise in temp. W ith the dyes the 
luminescence diminishes as the concentration increases, 
whereas the reverse is true of the phenols.

R. C u t h il l .
Chem ilum inescence of solid sodium . R. M.

B o w ie  ( J . Physical Chem., 1931, 35, 2964—2967).— 
Moist air, 0 2, H 2, or C 02, bu t not the dried gases, 
produce light when in contact with solid Na. H20  
vapour, H.,S, dry H N 0 3 vapour, and dry AcOH 
vapour also produce luminescence, bu t not S 0 2 or 
the halogens. Liberation of H 2 always accompanied 
luminescence, which appears to be associated w ith 
the rupture of a H -0  linking of a vaporised, polar 
mol. The spectrum consists of a narrow band with 
a max. a t approx. 5100 Â. L. S. T h e o b a l d .

Selective m ax im a  in  the spectra l response 
curves of ligh t-sensitive com pounds as a  func
tion  of valency. A. R. O l p i n  (Physical Rev., 1930, 
[ii], 35, 671).—Spectral response curves for photo
electric Na20 2, N a20 , Na30 , and Na40  cells show all 
the selective maxima demanded by the Lindcmann 
formula when n  is chosen to agree with the valency 
of the m etal. This condition is general for the other 
alkali metals, a max. response to red or infra-red light 
being dependent on the formation of a subvalent 
compound. L. S. T h e o b a l d .

T em pera tu re  varia tion  of the dielectric p o la r
isation  of benzene derivatives. E. B r e t s c h e r  
(Physikal. Z., 1931, 32, 765—773).—The polarisations 
of CH2Ph-OBz and of E t phthalate follow closely the 
P = A -\-B /T  law, their dipole moments being 2-69 and 
2-08 x iO -18, respectively. Pyrocatechol E t2 ether 
follows the same law, bu t the val. of A  varies widely

with the m ethod of measurem ent adopted, differences 
being observed according to  the solvent used and 
these differing from the val. of the mol. refraction. 
This is explained by assuming different states of the 
mol., with different electric moments.

J . W. S m it h .
D ielectric constan t of liquids u nder h igh  p res

sure . W. E. D a n f o r t h , jun. (Physical Rev., 1931, 
[ii], 38, 1224—1235).—Dielectric consts. were deter
mined a t two temp, and a t  pressures up to  12,000 
atm . for PliCl, PhBr, eugenol, hexyl, flsobutyl, and 
ethyl alcohol, glycerol, CS2, C5H 12, and E t20. 
Density is plotted against reciprocals of the Clausius- 
Mosotti function. N. M. B l ig h .

Change of the dielectric constan t of carbon 
disulphide w ith  tem p era tu re . J . M a z u r  (Nature, 
1931,128, 761).—The dielectric const, of CS2 increases 
from 2-630 a t  20° to 2-936 a t —90°, decreases to a 
min. of 2-810 a t  approx. —109°, and rises again to a 
max. of 2-819 a t —112°. L. S. T h e o b a l d .

Change of dielectric po larisa tion  of nitrobenz
ene w ith  tem p era tu re . M. W o l f k e  and J . M a z u r  
(Nature, 1931, 128, 584).—Computed vals. of the 
dielectric polarisation, P , of PhNOa fall linearly with 
temp, from 30° to  9-6°, where a sudden drop in the 
val. of P  occurs, indicating th a t a t 9-6° the mol. of 
P h N 0 2 undergoes a change (cf. this vol., 899).

L. S. T h e o b a l d .
Differences betw een the dipole m om ents of 

sa tu ra te d  and  un sa tu ra ted  substances. L. E. 
S u t t o n  (Proc. Roy. Soc., 1931, A, 133, 668—695).— 
The dielectric const., refractive index, and density of 
CRH 6 solutions of o- and m-nitrobenzonitrile, CHPhCl2, 
CPhCl3, and CMeCl3 have been measured a t 25°, from 
which the electric dipole moments have been calc. 
The available data  supplemented by the above and a 
comparison of corresponding aliphatic and aromatic 
compounds show th a t there is an electron shift towards 
the CGH 6 ring ( +  ) when the group substituted is o-p- 
directing, and away from the ring (—) when it is 
m-directing. These effects occur independently of the 
polarisation caused by the group dipole and are in 
agreement with Lapw orth’s and w ith Robinson’s 
theories of activation in conjugated systems. The 
mean effect is small, and probably there is a small 
effect in each mol., not a large effect in only a fraction 
of the mols. Similar effects occur in unsaturated 
open-chain compounds, and if the double linkings are 
conjugated these are greater th an  those in aromatic 
compounds. L. L. B ir c u m s h a w .

Com plex com pounds of a lum in ium  halides.
H. U l ic h  and W. N e s p it a l  (Z. angew. Chem., 1931, 
44, 750—753).—Determinations of the mol. wt. and 
measurements of the dipole moment of additive com
pounds of the type MHal3,X and MHal2,2X lead to 
the assumption th a t these compounds have a te tra 
hedral configuration with the m etal atom  as centre. 
The compounds have large dipole moments which are 
approx. equal to  the sum of the moments of the halide 
and the ligand. A. R. P o w e l l .

Effect of th e rm a l tre a tm e n t on the electrical 
conductivity of cuprous oxide. F. W a ib e l  (Wiss. 
Veroff. Siemens-Konz., 1931, 10, No. 4, 65—69).—The
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effect of therm al treatm ent on the conductivity of 
Cu20  has been investigated from 0° to 1050° and a t 
02 pressures of 0—1 atm . Prolonged tempering at 
450—550° and rapid cooling lead to max. conductivity.

J , W . S m t h .
Rectifying action of cuprous oxide. F. W a ib e l  

(Wiss. Veröff. Siemens-IÇonz., .1931, 10, No. 4, 70— 
72).—The rectifying action of pure Cu20  in contact 
with foreign conductors is identical w ith th a t shown 
by the material formed on a Cu base.

J . W . S m it h .
Rectifying effect and  photo-phenom ena in 

carborundum  crysta ls . B. Cl a u s  (Ann. Physik, 
1931, [v], 11, 331—356).—The rectifying influence of 
SiC crystals was studied in relation to thé pressure of 
the contact metal. A yellow light and a blue light 
are em itted depending on the potential. The spectra 
of these emissions have been observed.

W . R . A n g u s .
Contact rectification. II. Cupric su lphide- 

m agnesium  junction. M. B e r g s t e in , J . F. R i n k e , 
and C. M. G u t h e il  (Physical Rev., 1930, [ii], 35, 
1425). L. S . T h e o b a l d .

B ism uth-b lack  and  its  applications. A. H.
P f u n d  (Physical Rev., 1930, [ii], 35, 1434).—The 
optical properties and applications of black Bi films 
obtained by evaporating Bi from W wire in  a vac. are 
described. L . S . T h e o b a l d .

O ptical ro ta tio n  and atom ic dim ensions. 
H alogeno-tetra-acetyl derivatives of m annose, 
and th e ir  configurative peculiarities. D. H. 
B r a u n s  (Bur. Stand. J . Res., 1931, 7 , 573—583; 
cf. A., 1929, 913).—The prep, of a-iodomannose 
letra-acetate, m. p. 95°, [a]]J +  190-5° in CHC13, is 
described. The vais, of [a ]“  for the  corresponding Cl 
and Br compounds are +90-13° and +131-57° (in 
CHC13). These vais, for [a ]  do not agree with the 
at. dimension relation established for the halogen 
derivatives of other monosaccharides (A., 1928, 157). 
This is due to  the fact, th a t  in the derivatives of 
mannose, bu t not in the other halogen derivatives, 
the H of the first asymmetric C atom, to which the 
halogen is also attached, is influenced by atoms of the 
Ac group attached to  the second C atom.

R . Cu t h il l .
R efraction and  d ispersion  of gaseous pentane 

and chloroform . H. L o w e r y  and T. S. H a r t l e y  
(Proc. Physical Soc., 1931, 43, 559-—561).—n-Pentane 
has Rirg5461, 1-001683, and CHC13 1-001448 a t n.t.p. 
conditions ; Sellmeier formulae are given for the range 
4358—6708 1 .  A. B. D. Ca s s ie .

R efraction and d ispersion of gaseous ethyl 
brom ide. H. L o w e r y  and J . K. E l l io t  (Proc. 
Physical Soc., 1931, 43, 562—563).—Gaseous E tB r 
hasRIIg5461, 1-001261 a t n.t.p. conditions; a Sellmeier 
formula is given for the dispersion in the range 
4358—6708 Â. A. B. D. Ca s s ie .

R efractom etric  value of fluorine in  organic 
com pounds. G . S c h ie m a n n  [with R . P il l a r s k y , 
S. K ü h n e , W. R o s e l iu s , and W. W in k e l m ü l l e r ] 
(Z. physikal. Chem., 1931, 156, 397—418).;—A de
tailed account of work already published (this vol., 
1113). H. F. G i l l b r .

Optical p roperties of som e a ro m atic  organic 
crystals. K. L. N a r a s im h a m  (Indian J . Physics, 
1931, 6, 233—240).—The optical properties of Ph,, 
phenanthrene, and fluorene have been studied. The 
birefringence for each is less than  for CJ0H g. The 
results are discussed with respect to chemical con
stitution and X -ray crystal structure.

W. R. A n g u s .
M agnetic spectra  produced by m agnetic  a fte r

effects. V. A r k a d ie v  (Z. Physik, 1931, 72, 116— 
124).—Theoretical, indicating the relationship for the 
fall in permeability of ferromagnetics in alternating 
fields found by various observers.

J . F a r q u h a r s o n .
M agnetic and electric spectroscopy. V. A r k a 

d ie v  (Z. Physik, 1931, 72, 125— 129; cf. preceding 
abstract).—Theoretical. J . F a r q u h a r s o n .

M agnetic double refraction  in  aliphatic  liqu ids.
S. W. Ch in c h a l k a r  (Indian J . Physics, 1931, 6, 165— 
179).—The magnetic birefringence of m any aliphatic 
liquids has been measured relative to  COMe2 as 
standard. A gradual diminution is found for ketones 
with higher alkyl groups. The val. for H 20  is smaller 
than  for EtOH. Vais, for esters are of the same 
order as those for acids. The magnetic anisotropy is 
estimated for those mols. of which light-scattering 
data are available and is strongly positive for the 
CO group and negative for Me and OH. The negative 
birefringence of CS2 is due to its strong optical 
anisotropy. J . F a r q u h a r s o n .

New type of m agnetic  b irefringence. (Si r ) 
C. V. R a m a n  and S. W. C h i n c h a l k a r  (Nature, 1931, 
128, 758—759).—Magnetic birefringence of the kind 
indicated by the orientation theory is shown by aq. 
solutions of Ce, Pr, Er, and Y t when observed in strong 
magnetic fields. W ith light in the visible region the 
birefringence is negative (same sign as shown by CS2) 
and apparently proportional to  concentration. Solu
tions of La and Gd show no such effect.

L. S .-T h e o b a l d .
E lectric double refraction  in  gases. J . W. 

B ea m s  and E. C. S t e v e n s o n  (Physical Rev., 1930, 
[ii], 35, 1440).—A new method for studying the Kerr 
effect in gases a t high pressures and with intense 
electric fields indicates th a t the Kerr const, for C 02 
remains unchanged to  within 2%  between 15 and 45 
atm . at 21°. A K err effect has been observed in 0 2 
and N2 at 100 atm. L. S. T h e o b a l d .

Physics of the nitrobenzene K err cell. II. 
Validity of K e rr 's  law  for n itrobenzene in  fields 
up to l - 5 x l 0 3 volts p e r cm . F . H e h l g a n s  
(Physikal. Z., 1931, 32, 803—808; cf. this vol., 1220). 
—K err’s law is valid -within the range quoted.

A. B. D . Ca s s ie .
Objections to a proof of m olecular asym m etry  

of optically active phenylam inoacetic acid. L. 
P a u l in g  and R. G. D ic k in s o n  (J. Amer. Chem. Soc., 
1931, 53, 3820—3823).—Polemical. The evidence 
presented by Clark and Yohe (A., 1929, 1294) is 
insufficient to prove mol. asym m etry or to fix the 
space-group. J . G. A. G r i f f i t h s .

Theory of space-groups in  c rysta l s tru c tu re  
determ inations. M. L. H u g g in s  (J. Amer. Chem.
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Soc., 1931, 53, 3823—3826).—Polemical. The space- 
groups assigned to  several compounds (this vol., 290) 
are open to doubt. J . G. A. G r i f f i t h s .

Space-groups and m olecular sy m m etry  of 
optically active com pounds : a rep ly . G. L.
Cl a r k  ( J .  Amer. Chem. Soc., 1931, 53, 3826—3831; 
cf. preceding abstracts).—Further data  are submitted, 
and the author, in  general, m aintains his position.

JT. G . A . G r i f f i t h s .
W hy does m olecu lar hydrogen  reach  equi

lib r iu m  so slow ly? H. H a l l  and J . R. O p p e n - 
h e im e r  (Physical Rev., 1930, [ii], 35, 132— 133).—A 
mol. of para-H 2 m ay be converted by collision with any 
other mol. into ortho-H2, or two mols. m ay bo con
verted into ortho-H2 by the interchange of nuclei 
between the  mols. The probabilities of both pro
cesses are small. A t n.t.p., para-H 2 should be 
half converted into ortho-H2 in a period of the order 
of 108 soc. L. S. T h e o b a l d .

Affinity. V III. T. d e  B o n d e r  (Bull. Acad. roy. 
Belg., 1931, [v], 17, 1001— 1007).—Mathematical.

W. R. A n g u s .
G eom etrical re la tions in  the s tru c tu re s  of the 

m odifications of a  substance. H. ShOji (Bull. 
Inst. P ly s . Chem. Res. Tokyo, 1931,10, 909—930).— 
Structural changes in the space lattices of Pe, Co, 
Tl, Ce, Sn, C, N H4C1, N H 4Br, ZnS, CdS, Agl, T i0 2, 
CaC03, SiC, HgS, and S i02 as a result of their trans
formations have been studied, particularly in relation 
to. at. and mol. cohesion. The following pairs of 
elements and compounds have similar structural 
relations between their individual modifications : Fe 
and NR.C1, Co and ZnS, Sn and T i0 2, C and CaCO,.

E . S. H e d g e s .
In te rn a l s tru c tu re  of inorganic com pounds a t  

h igh  tem p era tu re s . W. J a n d e r  (Z. angew. Chem., 
1931, 44, 870—872).—The types of interchange of 
lattice positions which can occur in crystals are 
described. Methods available for the differentiation 
of these types include conductivity and diffusion 
measurements, and observations of reactivity between 
solids. Diffusion measurements -with pahs of com
pounds of the type M/2M//X 4, where M' is an alkali 
metal, M " an alkaline-earth metal, and X  a halogen, 
a t 200—500°, show th a t the depth of penetration of 
the halogen of one compound into the other compound 
amounts often to  about 0-6 mm., compared with 0-2 
inm. or less for the metal. Complexes such as (M"X4)" 
can therefore exist only in very small concentration. 
Various spinels have been studied. The results show 
th a t MgAl20 4 and ZnAl20 4 are ionic conductors and 
th a t the mobility of the tervalent metals (Al, Gr) is 
greater th an  th a t of Mg or Zn. H . F . G il l b e .

T hree different effects of conjugation. A. F.
R ic h t e r  (Phil. Mag., 1 9 3 1 , [vii], 1 2 ,  7 6 8 — 7 7 0 ) .—  
Three types of conjugation are distinguished, according 
to the nature of the unsaturated  group.

II. J . E m e l Au s .
Valency and  sy m m etry . P. V in a s s a  (Atti R. 

Accad. Lincei, 1931, [vi], 13, 642—645).—Theoretical.
H . F . G i l l b e .

Valency electrons in  the d iam ond. M. L. H u g 
g in s  and R. P a r r is h  (Physical Rev., 1930, [ii], 35, 
136).—Small peaks midway between each two

neighbouring C atom s on the density of scattering 
power curves m ay be due to electron pairs forming the 
valency linkings. L. S. T h e o b a l d .

N atu re  of the chem ical linking. II. The one- 
electron link ing  and  th ree-e lec tron  linking. L. 
P a u l in g  (J. Amer. Chem. Soc., 1931, 53, 3225— 
3237; cf. this vol., 670).—Theoretical. A stable one- 
electron linking can be formed only when there áre 
two conceivable electronic states of the system with 
essentially the same energy, the states differing in that 
for one there is an unpaired electron attached to one 
atom, and for the other the same unpaired electron is 
attached to the second atom. This criterion is satis
fied in H 2+, H 3+, Li2+, and the boron hydrides. A 
three-electron linking, involving one eigen-function 
for each of 2 atoms and 3 electrons, can be formed 
when the two configurations AhB and A \B  correspond 
with essentially the same energy, i.e., the energies of 
the two unperturbed configurations differ by less than 
the possible resonance energy. This criterion is 
satisfied in H e2, He2+, NO, N 20 , and 0 2 which contains 
2 3-electron linkings. Tlio electronic configuration 
of metallic nitroso-complexes is discussed in relation 
to  the  magnetic moments. J . G. A. G r i f f i t h s .

E lectron  d istribu tion  in  the  chlorine ion. G. G. 
H a r v e y  and G. E . M. J a u n c e y  (Physical Rev., 1930, 
[ii], 35,1427). L. S. T h e o b a l d .

A rom atic  electronics. H. H. H o d g s o n  (Proc. 
Durham  Phil. Soc., 1931,8,313—‘322).—The electronic 
theory is applied to  cliromophores and auxochromes 
and to  the decomp, of diazo-salts by aliphatic alcohols.

W.. R. A n g u s .
M olecular energy levels and valency linkings. 

J . C. S l a t e r  (Physical Rev., 1931, [ii], 38, 1109— 
1144; cf. A., 1930, 126; this vol., 548).—The method 
of discussing the structure of atoms according to wave 
mechanics is extended lo  a consideration of electronic 
levels in mols. N. M. B l ig h .

M olecular d issym m etry . R . d e  M a l l e m a n n  
(Compt.rend., 1931,193,651—654,729—'732).—Mathe
matical. An extension of the author’s theories on optical 
ro tatory  power (cf. A., 1930, 981; this vol., 1215). 
The ro tatory  power of a fluid formed of the simplest 
possible mols. would in general be expressed by the 
sum of 576 ternary products. C. A. S il b e r r a d .

In n er m olecular po ten tia l of substituen ts  and 
its  influence on the  stab ility  of cis- and 
tran s-isom erides  (dichloro-ethylene and  -ethane). 
S tab ility  of valency angles. H. A. S t u a r t  (Physi
kal. Z., 1931, 32, 793—798).—Theoretical. Trans
verse vibration frequencies of simple' linear mols. 
indicate great stability of the valency angle in C2H 2C12, 
temp, motions giving a t most only a 10° deformation. 
The sphere of influence of the Cl atom  is determined 
from the electrostatic energy of the dipole moment, 
polarisation, and dispersion effect, and explains the 
greater stability of the  cis-form in C2H 2G12, and of the 
trans-iovm  in C2H 4C12. A. B. D. C a s s ie .

Q uantum  theoretical analysis of the benzene 
p rob lem . II. Q uan tum  theory  of induced 
po larity . E . H ü c k e l  (Z. Physik, 1931, 72, 310— 
337 ; cf. th is vol., 1000).—The change in distribution of 
the mean electric density about the quasi-at. core of
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the CGH G ring is determined for mono-dorivatives. 
The results are applied to substitution reactions of the 
mono-derivatives, and explain the difference in heat 
of activation of o- and p-mols., and its approx. 
equality for m- and the undisturbed ring. No simple 
vector addition of dipole moments is likely for di
substituted CgH g rings. A. B. D. Ca s s ie .

X-Ray analysis of the s tru c tu re  of hexachloro- 
benzene, u sing  the F ou rie r m ethod. (M r s .) K .  
L o n sd a l e  (Proc. Roy. Soc., 1931, A, 1 3 3 ,  536—552; 
cf. A., 1929, 750).—The unit cell is simple, monoclinic 
prismatic, with a 8-07, b 3-84, c 16-61 A., 116° 52 ';
d 2-044 ; 2 mols. per unit ce ll; space-group probably 
C)h (P \/c ) . Prom the {hOl} planes 80 reflexions 
have been observed and measured on tho ionisation 
spectrometer. A Fourier analysis of the {hOl)} zone 
indicates th a t each C atom  is roughly triangular, 
appearing to  b e : definitely polarised in tho direction 
of its appropriate Cl atom  and of the two neighbouring 
C atoms. There is a kind of buffer region of low 
electron density outside each Cl atom. I t  is not 
possible to  state whether the CGH G ring in this com
pound is plane or not, bu t if it is plane, then the C-C 
distance m ust be 1 -42 A., the distance found in graphite 
and CGMeG. L. L. B ir c u m s h a w .

E m pirica l c rysta l rad ii for ions w ith  in ert gas 
configuration. W. H. Z a c h a r i a s e n  (Z. Krist., 
1931, 8 0 , 137— 153).—The radii are determined for 
co-ordination no. 6, and a standard Coulomb force 
(that between a univalent cation and a univalent 
anion). They are deduced from the most trustworthy 
existing observations, cases of crystals containing 
anion contacts being avoided, Ii". (1-33 A.) and Cl- 
(LSI A.) being the bases. Corrections for different 
co-ordination nos., Coulomb forces (valency), and radius 
ratio are discussed and tabulated, and results com
pared with those of Goldschmidt and Pauling (cf. A., 
1927,399; 1929,122,747). C. A. S i l b e r r a d .

P o la r valency of phosphorus. T. M il o b ^ d z k i  
(Rocz. Chem., 1931, 11, 600—fi06).—Polemical.

R. T r u s z k o w s k i .
N a tu ra l c la ss ifica tio n  of ch em ica l com p ou n d s.

I. F. M. S c h e m j a k in  (J. Gen. Chem. Russ., 1931, 
1, 359—366).—A certain parallelism exists between 
the curves obtained for various physical properties of 
compounds, arranged in series according to a classi
fication based on their structure and on the at. nos. 
of their constituent atoms. R. T r u s z k o w s k i .

T em p era tu re  v a r ia tio n  of in tr in s ic  m a g n e tis 
ation and a sso c ia te d  p ro p ertie s  of ferro m a g 
n etics. E. C. S t o n e r  (Phil. Mag., 1931, [vii], 12, 
737—763).—The observed characteristics of Ni are 
compared with those calc, for an idealised ferro
magnetic. H. J . E m  e l k  us.

M agn etic  p ro p er tie s  of p la tin u m  : d ifferent 
varieties : in flu en ce of fie ld  : p a ssa g e  of one  
state to  a n oth er . P. C o l l e t  and G. F o e x  (J. Phys. 
Radium, 1931, [vii], 2, 290—308).—Four different 
specimens of P t, a t low temp, and under the same 
field conditions, gave moments of 8, 9-5, 11, and 13 
magnetons, whereas a t high temps, all give 8 
magnetons. By increasing the field a t low temp, the 
magneton val. is lowered. W ith fields below 3000

gauss P t shows steps of const, paramagnetism with 
change in temp. J . F a r q u h a r s o n .

Dependence of the m agnetic  p ropertie s  of 
nickel on elastic s tra in . M. K e r s t e n  (Z. Physik, 
1931, 7 1 , 553—592).—The experimental initial 
permeability, magnetisation curves, and remanence 
of strained Ni wires are compared with theory.

J .  F a r q u h a r s o n .
Anom alous d iam agnetism  of b ism u th . R. N. 

M a t h u r  and M. R. V a r m a  (Indian J .  Physics, 1931, 
6, 181—182).—Bi sol and finely-powdered Bi are 
found to be much less diamagnetic than  Bi m etal 
crystals. J . F a r q u h a r s o n .

D iam agnetism  and the colloidal s ta te . S. R.
R a o  (Indian J . Physics, 1931, 6, 241—254; cf. this 
vol., 1000).—W ith Bi and Sb free from oxides (cf. 
preceding abstract), x decreases with particle size 
until it tends to  a const, with diameters <0-5 g. 
The val. for graphite falls rapidly with particle size. 
For Bi and C the fall in x is proportional to  the 
surface area of tho particle. The decrease in x with 
diameter is discussed by means of R ichardson’s 
electron theory (A., 1930, 1081).

J .  F a r q u h a r s o n .
F errom agnetism  and electrical p roperties .

III . Relation betw een increase of resistance  and 
m agnetisation. K . S c h n e i d e r h a n  (Ann. Physik, 
1931, [v], 1 1 , 385—405).—The increased resistance 
observed with a ferromagnetic m aterial in a magnetic 
field is examined in relation to the magnetisation.

J . W. S m it h .
Influence of tem p era tu re  on the d iam agnetism  

of liquids. R. N. M a t h u r  (Indian J .  Physics, 1931, 
6, 207—224).—The sp. susceptibility of H 20  increases 
with rise of temp. Aliphatic compounds show 
practically no change. Aromatic compounds, especi
ally P hN 02, show a definite decrease -with rise in 
temp., which m ay be due to  different degrees of mol. 
orientation a t different temps. J .  F a r q u h a r s o n .

M olecular aggregation . A. M. T a y l o r  (Physi
cal Rev., 1930, [ii], 3 5 , 668).—Van ’t  Hoff’s equi
librium equation provides a method for determining 
mol. aggregation, and for I  gives I 2 as the mol. size 
in the solid state in agreement with X -ray measure
ments. L. S. T h e o b a l d .

Mol. size of crystalline carbon te trab rom ide , 
determ ined by the  p a rtitio n  coefficient m ethod. 
J .  P. S o h ie r  (Bull. Soc. chim. Belg., 1931, 4 0 , 403— 
426).—Tho m.-p. curve and the transition intervals for 
the system CCl4-CBr4 have been determ ined; the 
m.-p. and transition curves are continuous and are 
approx. parallel throughout the whole concentration 
range. The partition of CC14 between the saturated 
solution and the mixed crystals of CCl4-CBr4 has been 
investigated, and the mol. wts. of the components have 
been found to be the same in the two phases. Owing 
to  the instability of CBr4 a t  high temp., Barger’s 
method was employed for the mol. wt. of the compound 
in solution; the mol. is (CBr4)2, in agreement with 
X -ray measurements -with the form stable a t low 
temp. The catalytic hydrogenation method of Ter 
Meulen and Heislinga is suitable for the analysis of 
mixtures of CC14 and CBr4. H . F. G il l b e .
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Cohesion. J .  E. L e n n a r d - J o n e s  (Proc. Physical 
Soc., 1931, 43, 461—482).—A lecture; Contributions 
of the new quantum  mechanics to  cohesion include 
density pictures of atoms permitting calculation of 
electrostatic interaction of atoms, exchange energies 
accounting for homopolar linking, pictures of asym 
metrical atoms and their electron affinity, and finally 
an  explanation of van der Waals forces as due to 
dynamic polarisation induced in atoms or mols. by 
m utual sympathetic motion of their charge densities.

A. B. D. C a s s i e .
E nergy of dissociation of n o rm a l Cd2. J . G. 

W i n a n s  and It. R o l l e f s o n  (Physical Rev., 1930, [ii], 
35, 1436).—The val. 1 volt for the dissociation energy 
of normal Cd2 (A., 1929, 1352) is probably too high.

L. S. T h e o b a l d .
D ecrease of the fundam ental frequency as a 

p re lim in ary  stage in  chem ical decom position.
E. C r e m e r  and M. P 6 la n y i (Z. physikal. Chem., 
Bodenstein Festband, 1931, 770—774).—Theoretical. 
I t  is shown from the magnitude of the heat of activ
ation of the dissociation of H I th a t a loosening of the 
intramol. forces plays a definite part in chemical 
change. This conclusion is supported by the decrease 
of the fundam ental frequency observed in the Ram an 
spectra of liquefying HC1 and HBr. I t  is suggested 
th a t the effect results from homopolar influences in 
the sense of London’s th eo ry ; agreement between 
observed and calc, data  is unconvincing.

H. F. G i l l b e .
D ensity and surface tension of isom erides of 

A k p e n te n e  and  p-methyl-A^-butene. W. F. S e y e r  
(J. Amer. Chem. Soc., 1931, 53, 2588—3596; cf. this 
vol., 579).—The data refer to temp, between —70° 
and 80°. The density and surface tension of the 
metastable pentene are between those of the other 
compounds. The surface energy of p-methyl-A^- 
butene is approx. const., bu t th a t of the stable and 
especially th a t of the metastable pentene decrease 
with rise of temp. The parachor of the last two is
0-55 unit >  the calc, val., and decreases with rise of 
temp. The Eotvos const, is slightly higher than  the 
normal val. J . G. A. G r i f f i t h s .

H ilger X -ray crysta llog raph  and  the  cubic- 
c ry sta l analyser. S. Z e i d e n f e l d  (Proc. Physical 
Soc., 1931, 43, 512—523).—Difficulties of ordinary 
powder crystal methods are enumerated, and the 
method of using slit, specimen, and photographic 
p late on the circumference of one circle is described; 
lines on the plate are cusps, and the time of exposure 
can be considerably reduced, increasing the val. of 
X-rays for commercial analysis. A. B. D. C a s s i e .

X-Ray exam ination  of electroplated  ch rom ium  
coatings. W. A. W o o d  (Phil. Mag., 1931, [vii], 12, 
853—864).—The existence of hexagonal Cr, in 
addition to the normal body-centred cubic form, was 
confirmed, and conditions for obtaining i t  were 
determined. The broad diffuse X -ray diffraction 
lines from electrically deposited Cr were attribu ted  to 
very finely-divided deposits, the grain size being 
estim ated and correlated with the conditions of 
electro-deposition. H . J . Emeleu.s.

C rystal hydrate  as a  closed atom ic and 
ionic m icrocosm os. M. A. R a k u s i n  (Zentr. Min.,

Geol., 1931, A, 43—56; Chem. Zentr., 1931, i, 
2577). A. A. E l d r i d g e .

D isappearance of the c rysta l in  an  isotropic 
active m edium . L. R o y e r  (Bull. Soc. Fran9 . Min., 
1930, 53, 350—374 ; Chem. Zentr., 1931, i, 2839).— 
The effect of conc. aq. org. acids on calcite, dolomite, 
calamine, d- and Z-tartaric acid, and S is discussed 
from the crystallographic point of view.

A. A. E l d r i d g e .
X-Ray de term ination  of c rysta l orientation in 

silver sheet produced by cold ro lling . C. B. 
H o l l a b a u g h  (Physical Rev., 1930, [ii], 35, 1426).— 
The two symmetrical orientations produced in 99-9% 
sheet Ag by cold rolling are described.

L. S. T h e o b a l d .
A rrangem en t of the m icrocrysta ls  in  com

pressed  single-crysta l p la tes of a lum in ium . III. 
Y. F u k a m i  (Mem. Coll. Sci. Kyoto, 1931, A, 14, 97— 
113; cf. A., 1930, 139, 1098).—W hen a rectangular 
single-crystal plate of A1 is compressed to  3—10% of 
its initial thickness the axis of the resulting fibrous 
arrangement of microcrystals is always parallel to the 
direction of flow of the m etal on compression. The 
fibrous structure can be of four types. M. S. B u r r .

M echanical tw ins in. w hite tin  and zinc. K.
T a n a k a  and K . K a m i o  (Mem. Coll. Sci. Kyoto, 1931, 
A, 14, 79—83).—The orientation of twin bands with 
reference to the m other crystal m ay be determined 
from the Laue photographs in the case of mechanical 
twins obtained by stretching the single crystal.

M. S. B u r r .
X-Ray study  of very  pure  iron . O. L. R o b e r t s  

(Physical Rev., 1930, [ii], 35, 1426).—Diffraction 
patterns of Fe, prepared from Fe(N 03)3 and spectro
scopically free from C, show th a t the face-centred 
cubic structure exists a t 921°. L. S. T h e o b a l d .

R adial a s te r ism  in  m ulti-crysta lline  m ateria ls.
C. N u s b a u m  (Physical Rev., 1930, [ii], 35, 1426).

L. S. T h e o b a l d .
A lkali hydrides. E. Z i n t l ,  A. H a r d e r ,  and (in 

part) E. H u s e m a n n  (Z. physikal. Chem., 1931, B, 14, 
265—284).—Apparatus is described for preparing 
and analysing the alkali m etal hydrides, and for 
introducing them  into capillary tubes for crystal 
analysis by the powder method w ithout exposure to 
the air. All have the NaCl structure and the follow
ing lattice consts. : LiH 4-084, N aH  4-880, K H  5-700, 
R bH  6-037, CsH 6-376 A. ; d calc., 0-77, 1-36, 1:43,
2-59, and 3-41, respectively. The effective hydride 
ion radii in these compounds are 1-26, 1-46, 1-52, 1-53, 
and 1-54 A., respectively, in close agreement with 
previous work (A., 1929, 697). In tensity  measure
ments do no t support the view (A., 1925, ii, 296) that 
the hydride ions have free mobility in the lattice. 
The internuclear distances in LiH and NaH are about 
30% greater than  when these compounds: are in the 
gaseous state, this result being in harmony with other 
work (A., 1929, 747). Tho sim ilarity between the 
hydrides and the fluorides is discussed, and is shown 
by the fact th a t  the lattice consts. of LiH  and LiF 
differ by only 1-5%. These compounds do not, 
however, form an unbroken isomorphous series.

N. H. H a r t s h o r n e .
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A sterism s in  Laue photographs of rock-sa lt 
and in te rn a l tensions. V. L a s c h k a r e v  and A. 
A l i c h a n i a n  (Z. Krist., 1931, 80, 353).—The asterisms 
are no evidence of the existence of internal s tra in s ; 
they indicato only deformations of the crystal lattice.

C . A . SlLBERRAD.
S truc tu re  of the azides from  th e ir  electric 

dipole m om ents. L .  E. S u t t o n  (Nature, 1931, 
128, 639).—The electric dipole moments of Ph, 
p-chlorophenyl, and p-tolyl azides are 1-55, 0-35, and
1-96 XlO-18 e.s.u., respectively, and strongly support 
the ring structure. L .  S. T h e o b a l d .

C rystal s tru c tu re  of po tassium  n itra te . D. A.
E d w a r d s  (Z. K rist., 1931, 60, 154—163).—K N 0 3 is 
orthorhombic holohedral; the unit cell has a 5-43, b 
9-17, c 6-45 A., with 4 m ols.; space-group F[°. K  has 
the co-ordination no. 9. C. A. S i l b e r r a d .

G radual tran s itio n  in  sodium  n itra te . II. 
S tructu re  a t  various tem p era tu res  and  its  b e a r
ing on m olecular ro ta tion . F. C. K r a c e k ,  E. 
P o s n j a k ,  and S. B. H e n d r i c k s  (J. Amer. Chem. 
Soc., 1931, 53, 3339—3348; cf. this vol., 549).— 
X -Ray diffraction data  for the powder between 25° 
and 290° show th a t a t temp. >200° reflexions from 
planes in which O atoms alone contribute are progress
ively weakened until a t  280°, where the gradual 
transition is complete, only uncertain traces remain. 
Otherwise, there is no major change in the structure 
within the transition interval. The phenomena are 
attributed to the initiation of rotation of the N 0 3 ion 
about the trigonal axes of the crystal. The lattice 
consts. are : a 45° 35', a 6-56 A. a t 280°; a 47° 14', 
a 6-32 A. a t 25°. J . G. A. G r i f f i t h s .

C rystal s tru c tu re  of po tassium  chrom ate. 
W. H. Z a c h a r i a s e n  and G .  E .  Z i e g l e r  ( Z .  Krist., 
1931, 80, 164—173).—The unit cell has a 5-92, 
b 10-40, c 7-61 A . ; otherwise previous results are con
firmed (cf. this vol., 1218). The structure is the same 
as th a t of the alkali sulphates (cf. A., 1929, 243; 
1930, 671). C. A. S i l b e r r a d .

C rystal s tru c tu re s  of silver and cuprous m er- 
curi-iodides. J . A. A. K e t e l a a r  (Z. Krist., 1931, 
80, 190—203).—Ag2H gI4 a t room temp. (cf. A., 1903, 
ii, 482) is pseudocubic te tragonal; a 6-340 A., c/a
1-000+0-005. Cu2H gI4 is isomorphous; a 6-08, 
c 6-135. In  both cases the unit cell contains 1 
mol., and the space-group is FJ. The I  atoms form 
an almost cubic close packing. C. A. S i l b e r r a d .

H abit-varia tion  in  crysta ls of po tassium  p e r
m anganate . H. E. B u c k l e y  ( Z .  Krist., 1931, 80, 
238—254; cf. this vol., 1115).—The effects of the 
following ions are considered (those of ions grouped 
together are sim ilar): (a) N 0 3' (resembles C103', 
Cr20 7", and S2O0" ) ; (b) P 0 4'" , A s04" ', H ,A s04' ; 
(cf H „P04', C03" ; (d) H P 0 4", H A s04", M n04" ; 
(e) B40 7", B r0 3' (no effect). C. A. S i l b e r r a d .

C rystal s tru c tu re  of m ethyl orthosilicate. W. 
E u l i t z  (Z. K rist., 1931, 80, 204—237).—Me4Si04 
crystallises a t —4° (approx.) in cubes, which pass into 
less stable anisotropic needles a t  a  lower temp., 
although no definite transition point could be deter
mined ; formation of the needles is favoured by rapid 
cooling. The isotropic form has a unit cell with 

4 u

a 9-85 A., and contains 4 mols. In  each mol. the four 
C atoms are arranged tetrahedrally around the Si with 
the OMe groups directed away from the Si, an 
arrangement explaining the condensation to  polymeric 
silicic esters (cf. A., 1930, 461). The 4 mols. arc 
also arranged tetrahedrally inter se. The structure and 
interat. distances are closely similar to  those of the 
inorg. silicates (cf. A., 1929, 749).

C. A. S i l b e r r a d .
Isom orphous rela tions and double sa lt fo rm 

ation between gypsum  and  b ru sh ite  [ardealite].
F. H a l l a  (Z. K rist., 1931, 80, 349—352).—P 0 3F "  
and S04" are isomorphous (cf. A., 1929, 662), as also F ' 
and OH', hence P 0 3OH" and S 0 4" should be so. 
Powder diagrams of gypsum, brushite (CaH P04,2H20 ) , 
and ardealite (the natural compound of the two) 
are closely similar, although th a t of the last named 
shows sufficient difference from th a t of an artificial 
mixture of its components to prove it to be a definite 
chemical individual (cf. dolomite). I ts  un it cell has 
a 10-47, b 14-64, c 6-28, and an analysis of a sample 
from the Cioclovina cavern (Siebenbürgen) gives CaO 
31-61, P20 5 21-85, S 0 3 21-25, H 20  25-19, insol. in 
HC1 0-39, or approx. CaS04,CaH P04,4H20 . As, 
however, MgS04,7H20  and M gH P04,7H20 ”are not 
isomorphous it is concluded th a t the isomorphous ions 
are H P 0 4",2H 20  and S 0 4",2H 20 .

C. A. S i l b e r r a d .
[Crystal] s tru c tu re  of the trifluorides of a lu m 

inium , iron , cobalt, rhod ium , and pallad ium . 
J .  A. A. K e t e l a a r  (Nature, 1931, 128, 303).—-These 
trifluorides are all isomorphous and the hexagonal 
unit cell contains 3 m ols.; A1F3 a 4-93, c 6-25, FeF3 
a 5-20, c 6-66; CoF3 a 5-06, c 6-63, R hF3 a 4-88, c 6-81, 
and PdF3 a 5-05, c 7-08 A. These structures are not 
purely rhombohedral (cf. this vol., 549); they consist 
of alternating planes of metal and F  ions, with the latter 
close-packed round the former. The distance between 
two F ' is slightly less than  th a t calc, with a radius of
1-33; A1F3 2-46, FeF3 2-60, CoF3 2-53, R hF3 2-44, 
and PdF3 2-52 A. Other details are given.

L .  S .  T h e o b a l d .
S tructu re  of cem entite. S. S h i g e t a k a  (J. Fac. 

Eng. Tokyo, 1931, 20, 1—53).—Both Fe3C and 
spiegeleisen have the simple orthorhombic lattice T0 
and the space-group V],6, the lattice consts. in each 
case being a 4-51, b 5-04, c 6-73 A. In  spiegeleisen the 
Fe atoms a t the c4 equiv. positions are replaced by 
Mn atoms. The C in austenite is present as free atoms, 
bu t when the transform ation to m artensite occurs the 
C atoms associate with neighbouring Fe atoms to 
form Fe3C groups, ultim ately segregating as Fe3C 
crystals. C in metastable solution in a-Fe is present 
as Fe3C groups. R. C u t i i i l l .

G allium -zinc spinel. F. B u s c h e n d o r f  (Z. 
physikal. Chem., 1931, B, 14, 297—302).—Ga2Z n04, 
prepared by heating a m ixture of Ga20 3 and ZnO at 
1000°, is face-centred cubic, a 8-323 A., n  1-74, dcalc.
6-1544. The results show th a t Ga can replace A1 in 
a Zn spinel w ithout im portant alterations to  the 
lattice. N. H. H a r t s h o r n e .

Crystal s tru c tu re  of eulytine. G. M e n z e r  
(Fortschr. Min. Kryst. Petr., 1931, 15, 67; Chem. 
Zentr., 1931, i, 2983).—The unit cell, a 10-272+0-003 A.,
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contains 4 mols. of Bi4Si30 , 2. The lattice is body- 
centred cubic; space-group T'a. A. A. E l d r i d g e .

C rystal cell of chlorites. C. M a u g u i n  (Bull. 
Soc. Frang. Mill., 1930, 53, 279—300; Chem. Zentr., 
1931, i, 2730).—The true  chlorites have a  rhombo- 
hedral un it cell, a 5-32, b 9-21, c 14 A.

A. A. E l d r i d g e .
E xten t of noticeable cybotactic condition in  a 

liquid  as exhibited  by tripheny lm ethane. G. W. 
St e w a r t  (Physical Rev., 1930, [ii], 35, 291).—X -R ay 
diffraction peaks for solid and liquid CHPh3 indicate 
th a t the effective groupings of the mols. are of approx. 
the same extent in the finoly-powdcred crystal as in 
the  liquid. L. S. T h e o b a l d .

D iffraction of X -rays in  organic m ix tu res . 
A. W. M e y e r  (Physical Rev., 1931, [ii], 38, 1083— 
1093).—Diffraction curves are given for varying con
centrations of the  m ixtures : EtOH-methylcycio- 
hexane, BuOH-1 : 2-dimethylcycZohexane, quinoline- 
PhOH, paraldehyde-cycZohexane, C(N02).j-cyc?o- 
hexane, and P h 0 H -H 20 . Results indicate the 
existence in solution of a single type of cybotactic 
group, and in emulsions two types of cybotactic 
groups. N. M. B l ig h .

Effect of im puritie s  on the  physical and 
crysta llograph ic  p roperties  of hem im ellitic  acid.
V. A g a f o n o f f  (Bull. Soc. Frang. Min., 1930, 53, 
25—34; Chem. Zentr., 1931, i, 2752).

A. A. E l d r id g e .
C rystal s tru c tu re  o f w o o d .  (F r l .) B. S c h m id t  

(Z. Physik, 1931, 71, 696—702).—An X -ray inves
tigation of the alinement of cellulose crystals in 
different w oods; in  general, alinement is greater the 
more compact is the wood in an annual layer, and 
the greater is the  alinement the greater is the tensile 
strength. A. B. D. Ca s s ie .

A"-Ray diffraction p a tte rn  of native cellulose.
U. Y o s h i d a  and N. M a t s u m o t o  (Mem. Coll. Sci. 
Kyoto, 1931, A, 14, 115—121).—The lattice form of 
native cellulose is tetragonal. a= 6 = 7 -7 9 , c 10-26 A . ; 
there are 4 CcH 10O5 groups per un it cell.

M . S. B u r r .
Spontaneous crysta llisa tion  of supercooled 

m elts  and  of su p ersa tu ra ted  solutions. G. T a m - 
m a n n  and H . E. v o n  G r o n o w  (Z. anorg. Chem., 
1931, 200, 57—73).—The theoretical relationship 
between the ra te  of formation of crystal nuclei in a 
liquid and the degree of supercooling (cf. A., 1929, 
986) has been verified in the case of piperonal and of 
pipeline. Measurements w ith saturated  solutions of 
K 2Cr20 7 a t various temps, show th a t w ith increasing 
supersaturation the tim e required for the formation 
of the first nucleus decreases. In  general, with 
increasing supersaturation or supercooling the no. of 
nuclei formed in  equal tim e intervals increases. 
Crystallisation centres cannot exist in a melt a t temp, 
above the  m. p. O. J . W a l k e r .

M agnetostriction  and  hysteresis. W. N. B o n d  
(Proc. Physical Soc., 1931, 43, 569—571).—The longi
tudinal extension and in tensity  of m agnetisation of 
unannealed wrought Fe both show hysteresis.

A. B. D. Ca s s ie .

M agnetostriction  in  single crysta ls of iron  and 
nickel. F. C. P o w e l l  (Proc. Camb. Phil. Soc., 1931, 
27, 561—569).—A theoretical note.

T heory of m agnetostric tion . T. H a y a s i  (Z. 
Physik, 1931, 72, 177— 190).—Mathematical.

A. B. D. Ca s s ie .
Cohesion. II. Effect of p ressu re  and of p e r

cussion on rock-sa lt. H. T e r t s c h  (Z. Krist., 1931, 
78, 53—75).

E lectric  and m echanical effects in  m eta l w ires 
of heat, m agnetic , and  acoustic d istu rbance  of 
s tru c tu re . A . v o n  H i p p e l , 0 .  S t ie r s t a d t , and O. 
v o n  A u w e r s  (Z. Physik, 1931, 72, 266—274; cf. 
this vol., 790).—Displacements of electrio charge 
during magnetic and acoustic disturbances were 
investigated in  relation to  induced currents and the 
Barkhausen effect. A. B. D. Ca s s ie .

D im inution of fissu re  hardness by adsorp tion  
of surface-active substances. S clerom etry  and 
physics of d ispersed  system s. P. R e h b i n d e r  (Z. 
Physik) 1931, 72, 191—205).—Diminution in hard
ness of a crystal surface on adsorption of polar sub
stances from solution follows the  adsorption iso
therm , reaches a max. on saturation of the adsorp
tion layer, and increases w ith the ease of orientation 
of adsorbed mols. The thermodynamics of the pro
cesses is discussed. A. B. D. Ca s s ie .

Y oung's m odulus determ ined  w ith  sm all 
stre sses . D. K. F r o m a n  (Physical Rev., 1930, [ii], 
35, 120—121). L. S. T h e o b a l d . '

Superconductiv ity  a  po larisa tion  phenom enon. 
J . C. M cL e n n a n  (Nature, 1931,128, 373)!—No super
conductivity discontinuity occurs in the resistance of 
Pb wires down to  2° abs. w ith frequencies as low 
as 12 x  106 per sec. L . S. T h e o b a l d .

E lectrical conductivity and s tru c tu re  of th in  
m eta l layers. I I . Functional re la tions betw een 
specific resistance  and  layer th ickness (refract
ing  m eta l sub lim ates etc. a t  low tem p era tu res). 
L . H a m b u r g e r  (Ann. Physik, 1931, [v], 10, 789— 
824).—The relation of electrical resistance of W  and 
Ag to  layer thickness is discussed, taking into account 
possible size of the elementary crystals, and the porous 
nature of the  layer; noticeable conductivity first 
appears on formation of the disordered monat. layer.

A. B. D. Ca s s ie .
E lectrica l resistance  of carbon. Z. N is h iy a m a  

(Z. Physik, 1931, 71, 600—615).—Pure graphite is a 
metallic conductor, and as a granular structure 
increases the electrical resistance increases and its 
tem p, coeff. becomes negative. A. B. D. Ca s s ie .

E lectrical p roperties  of spectroscopically  pure  
zinc crysta ls . A. G. H o y e m  (Physical Rev., 1931, 
[ii], 3 8 ,1357— 1371).—The Voigt-Thomson symmetry 
relation was confirmed by measurement of the Thom
son coeff. a t 49-5° as a function of orientation. The 
therm al e.m.f. against Cu was determined as a func
tion of orientation for the range —180° to  200°. The 
dependence of resistivity on tem p, was investigated 
for the range —170° to  25°, and gave 4-058 XlO-3 for 
the  average tem p, coeff. of resistivity. Corresponding 
da ta  for Kahlbaum  Zn were determined for com
parison. N. M. B l i g h .
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C hanges in  th e  specific re s is ta n c e  of a lu m in 
iu m . G. E. D a v i s  and G. G r e e n w o o d  (Physical 
R e v . ,  1 9 3 0 , [ i i] ,  3 5 ,  1 4 2 9 ). L. S. T h e o b a l d .

T h eo ry  of th e  re s is ta n c e  of alloys. L. W. 
N o r d h e i m  (Physical Rev., 1930, [ i i ] ,  35, 1430).

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

T h erm o co u p les  w ith  e lem en ts  of lo n g itu d in 
ally  a n d  tra n sv e rse ly  m a g n e tised  fe rro m ag n e tic  
s u b s ta n c e s . S. S e a s s  (Physical Rev., 1931, [ii], 
38, 1254— 1257; cf. Ross, this vol., 1117).—The
e.m.f. due to  longitudinal and transverse magnetis
ation of the sections of a U-shaped conductor is 
investigated for different magnetic fields. Its  relation 
to the Thomson and E ttingshausen-N ernst effect is 
discussed. N. M. B l i g h .

T ra n s fo rm a tio n  p h en o m en a  in  so -called  s e m i
co n d u c to rs  [g roup  IV e lem en ts] . A. S c h u l z e  (Z. 
Metallic., 1 9 3 1 , 23, 2 6 1 — 2G 4).— Measurements of the 
therm al expansion and electrical conductivity of pure 
single and polycryst. Si, Ge, and Ti failed to  reveal 
evidence of allotropic modifications below 1000°, but 
Zr appears to undergo such a transform ation a t about 
800—S50°. A. R. P o w e l l .

D e te rm in a tio n  of th e rm a l conductiv ity  an d  its  
te m p e ra tu re -v a r ia tio n  fo r m e d iu m  co n d u c to rs .
C. R. E n s o r  (Proc. Physical Soc., 1931, 43, 581— 
591)—A plate method for determination of therm al 
conductivity and its variation between 0° and 100° is 
described. A. B. D. C a s s i e .

M ea su re m e n t of th e  to ta l h e a t of a  liq u id  by 
th e  co n tin u o u s m ix tu re  m e th o d . H. R. Lang 
(Proc. Physical Soc., 1931, 43, 572—580).—A 
development of Callendar’s continuous mixture 
method (Phil. Trans., 1912, A, 212, 1) is discussed.

A. B. D. C a s s i e .
F . p . of o rg an ic  co m pounds. X III . C om 

p o u n d s co n ta in in g  fro m  7 to  10 ca rb o n  a to m s . 
L. D e f f e t  (Bull. Soc. chim. Belg., 1931, 40, 385— 
402).—D ata are given for the f. p., b. p., ra te  of 
change of b. p. with pressure, d], (Z[\ d f, n  a t  7 wave
lengths, and viscosity a t 15° and 30° of a number of 
«-aliphatic halogen derivatives, alcohols, aldehydes, 
acids, nitriles, esters, acid chlorides and anhydrides, 
and amides of C7, C8, C¡>, and C10 series. The regular
ity  of the alternation of the f. p. in the various series 
is discussed. H- F .  G i l l b e .

M . p . of n itro b en zen e  an d  of benzene. I. M a s 
s o n  (Nature, 1931, 128, 726).—Further determin
ations indicate th a t Richards’ val. of 5-4-93° for the 
m. p. of CGI I 6 is approx. 0-1° too low and th a t the 
m. p. of dry PhNOa is near 5-83°. Mazur’s val. of 5-5° 
(this vol., 899) is decidedly low. L. S. T h e o b a l d .

In te r -c o m p a r iso n  of th e  h ig h -te m p e ra tu re  
scale . W. E. F o r s y t h e  (Physical Rev., 1931, [ i i ] ,  
38, 1247— 1253).—Results for the scales in use a t 9 
leading laboratories in Europe and America are 
recorded, and show close agreement over the range 
1400—2700° abs. N, M. B l i g h .

M ethod  of m e a su r in g  th e  te m p e ra tu re  of 
g ases . A p p lica tio n  to  th e  d e te rm in a tio n  of th e ir  
specific h e a ts  a t  h ig h  te m p e ra tu re s . M . C h o p i n  
(Ann. Physique, 1931, [x], 16,101— 149).—By measur

ing the fall in pressure produced on passing a gas 
through a narrow aperture the temp, of the gas can 
be calc. This method is applied to the measurement 
of the sp. heat of N , and C 02 between 300° and 1000° 
for which the empirical equations G'p=0-82-|-0-00058Z 
and Gp=8-9-)-0-62(Z/100)0 03 are deduced, respectively. 
These are in good agreement with previous vals.

J . W. S m i t h .
[T h erm al] em iss io n  fro m  m e ta ls . W. D e l  

R e g n o  (Rend. Accad. Sci. Fis. Mat. Napoli, 1931,
[iv], 1, 53—62).—The therm al emission of a number 
of metals has been studied a t temp, between 50° and 
500°. ■ II. F . G i l l b e .

T h e rm a l ex p an sio n  of lead . P. H i d n e r t  and 
W. T. S w e e n e y  (Physical Rev., 1930, [ii], 35, 296).-^ 
For 3 samples of cast Pb, the coeff. of linear expansion 
X 10"° between 20° and 60°, 20° and 100°, 20° and 
200°, and 20° and 300° varies from 28-3 to 29-2, 28-6 
to 29-6, 29-4 to 31-2, and 30-9 to  32-5, respectively.

L. S. T h e o b a l d .
H eats of fu sion  an d  m o lecu la r h e a ts  of a lu m in 

iu m  h alid es . W. F i s c i i e r  (Z. anorg. Chem., 1931, 
200, 332—342).—The heat capacities of A1C13, AlBr3, 
and A1I3 have been determined between —183° and 
40° above the m. p. A1C13 has an abnormally small 
mol. heat just below its m. p., which la tter is regarded 
as corresponding with a transform ation into a form 
with lower m. p. The mol. heats of fusion are : A1CL 
8-5, A1Bi-3 2-7, A1I3 3-8 kg.-eal. F . L. U s h e r .

L aten t h e a t of fu sion . K. H o n d a  and H. 
M a s u m o t o  (J. S tudy Met., Japan, 1930, 7, 65—71).— 
The increase in internal potential energy during m elt
ing was calc. For elements having a cubic lattice 
(1) the internal pressure a t the m. p. is proportional 
to  the square of the m. p. abs., (2) the increase in vol. 
of 1 g.-atom due to  a rise of temp, of 1° a t the m. p. 
is inversely proportional to  the square of the m. p. 
abs., (3) the at. heat of fusion is proportional to  the 
produot of the vol. change of 1 g.-atom during melting 
and the square of the m. p. abs.

C h e m i c a l  A b s t r a c t s .
C alcu la tion  of th e  specific h e a ts  of so lid  o rg an ic  

com pounds fro m  R a m a n  sp e c tra . D .  H. 
A n d r e w s  and J . C. S o u t h a r d  (Physical Rev., 1930, 
[ii], 35, 670—671).—Sp. heats calc, from Ram an fre
quencies for MeOH, EtO H , C„Hr>, PhMe, PhCl, and 
PhB r over the range 15—260° abs. agree to within 
approx. 5% with the experimental vals.

L. S. T h e o b a l d .
C ryoscopic co n s tan t, h e a t of fu sio n , a n d  h ea t 

capacity  of c a m p h o r. M. F r a n d s e n  (Bur. Stand. 
J . Res., 1931, 7, 477—483).—The latent heat of 
fusion of camphor a t the m. p., 178-4°, is 10,74±0-40 
cal.15 per g., from which the mol. lowering of the f. p. 
is calc, to be 37-7¿1-4° mol.-1 kg. The heat capacity 
of solid cryst. camphor over the range 20-—178-4° is 
0-420S+0-000215Zi0-0035 cal.15 g.-10 C.-1, and th a t 
of liquid camphor over the range 178-4—210° is 
0-571±0-045 cal.15 g,-10 C.-1 R. C u t h i l l .

Specific h e a ts  of a ir ,  oxygen, a n d  n itro g e n  
fro m  20° to  370°. P. S. H. H e n r y  (Proc. Roy. Soc., 
1931, A, 133, 492—506).—Improvements in the new 
flow method for comparing the sp. heats of gases (A., 
1930, 282) are described; the m ethod is accurate to
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±0-5%  a t room temp, and 1-0% a t higher temp. 
The vals. of Ov for air, 0 2, and N2 a t 15° are in good 
agreement with the I.C.T. vals., bu t the rise in 
the temp, is much more rapid th an  th a t found by 
previous investigators (A., 1929, 128, 1372). The 
disadvantages of the sound-velocity m ethod are 
discussed. L. L. B ir c u m s h a w .

Specific h e a t of s a tu ra te d  v a p o u rs  a t  th e  b . p . 
II. N. A. K o l o s o v s k i  and V. V. U d o v e n k o  (J. Gen. 
Chem. Russ., 1931, 1, 255—262).—The mol. laten t 
heat of vaporisation of liquids (L) and their sp. heat 
are given by Cp—A —L 0/T-{-BT, where A  and B  
are consts. and T  is tem p. abs. The sp. heat of 
saturated  vapour is given by Cg= C VB—L /T ,  where 
Cyg is the  sp. heat a t const, pressure. The val. of Cg 
a t  the b. p. is negative for liquids the mols. of which 
contain <  10 atoms, and positive where >  10 atoms 
are present in the mol. The inversion tem p., T it a t 
which Gg=0, is given by T i= —C'0/2 a ± y /[(G'0/2a)2 +  
L /a], R. T r u s z k o w s ic i .

D evia tions fro m  th e  law  of N eu m an n , Jo u le , 
an d  K opp. I II . Specific h e a t of m u llite . N. A. 
K o l o s o v s k i  (J. Gen. Chem. Russ., 1931,1, 253—254). 
—Greater deviations from the above law are found 
for mullite than  for cyanite, kaolinite, china clay, and 
bauxite. R. T r u s z k o w s k i .

T h e rm a l en e rg y . I. P h en y l d eriv a tiv e s  of 
m e th an e , e th an e , a n d  re la te d  co m p o u n d s. II. 
P h en y l d e riv a tiv e s  of m e ta ls . R. H. S m i t h  and
D. H. A n d r e w s . I II . T h e o c ta n o ls . J . K. C l i n e  
and D. H . A n d r e w s . TV. C o m p ariso n  of con
tin u o u s  a n d  d isco n tin u o u s m e th o d s  of m e a su r in g  
h e a t cap ac ities . H e a t capac ities  of a lip h a tic  
b ro m id e s . R. F. D e e s e , jun. V. H e a t cap ac ity
of n itro g e n  p en to x id e  a t  low  te m p e ra tu re s .  J .
M cG r a w , jun. (J. Amer. Chem. Soc., 1931, 5 3 ,  3644—  
3660, 3661—3667, 3668—3673, 3673—3683, 3683— 
3693).—I. Tho technique has been improved (cf. A., 
1930, 533) and heat capacities between 101° and 
346° abs. are recorded for 25 Ph  derivatives of CH4, 
C2H 6, C2H.„ C2H 2, MeOH, and MeCl. The heat 
capacity increment, a t const, temp, in the hydro
carbon series, for the addition of a Ph group is almost 
const. Thus, the heat capacity of the Ph  groups is 
independent of environment in  these groups, the  force 
const, of the C-C linking in C2H 6 is not greatly affected 
by phenylation, and this linking is to be regarded as 
a structural unit relatively independent of environ
ment.

II . H eat capacity data  in the temp, range 101— 
346° abs. are recorded for HgPh2, Hg di-p-tolyl, CPh4, 
SiPh4, SnPh4, X Ph3, where X = N , P, As, Sb, Bi, and 
for Ph20 , Ph2S, Ph2SO, and P h ,S 0 2. The heat 
capacity of the compounds XPli3 generally increases 
with at. wt. of X, and substitution of C by Si pro
duces a large increase. The results indicate a weaken
ing of the force of linking between the Ph groups and 
the central atom as the wt. of the la tter increases.

II I . D ata in the temp, range 101—311° abs. are 
recorded for 4 «- and 11 iso-octanols. Marked differ
ences of heat capacity occur between 120° and 240° 
ab s .; a t other temp, tho capacities are more nearly 
equal. The results are related to the internal energy 
and the tendency of the compounds to  form glasses.

The heat capacity increases from straight-chain com
pounds which readily crystallise to  unsymmetrical 
mols. which form glasses only.

IV. By means of a special calorimeter i t  is found 
th a t the continuous method, with a const, correction, 
affords accurate vals. of heat capacity. D ata for 
Bu“Br, m. p. 160-4° abs., «-amyl bromide, m. p. 
185-1° abs., and «-hexyl bromide, m. p. 188° abs., 
between 93° and 248° abs. are recorded. «-Amyl 
bromide probably has a transition point a t about 
160° abs. The heats of fusion and the  entropies at 
298-1° are : BuaBr, 2208-6 g.-cal. per mol., 78-22 g.-cal. 
per 1°, «-amyl bromide 3435-3, 97-29, «-hexyl bromide 
4318-2, 108-33.

V. The sp. heats of pyrex glass, NaCl, and X20- 
have been determined between 90° and 250° abs. by 
measuring the vol. of 0 2 evolved when the heated 
sample is lowered into liquid 0 2. The entropy of 
N20 5 between 0° and 250° abs. has been evaluated.

J . G. A. G r i f f i t h s .
H e a t cap ac ity  an d  en tro p y  of s ilv e r io d a te  from  

1 6 °  to  3 0 0 °  a b s . E n tro p y  of io d a te  ion . B. S. 
G r e e n s f e l d e r  and W. M. L a t im e r  (J. Amer. Chem. 
Soc., 1931, 5 3 ,  3813—3817; cf. A., 1929, 142).—The 
heat capacities of A gI03 were determined between
16-16° and 297-6° abs., and the entropy a t 298-1° abs. 
is computed to be 36-0 g.-cal. per 1°. The mol. 
heat and free energy of solution are 14,478 and 10,233 
g.-cal. a t 25°, from which the entropy of solution is
14-2 and th a t of the I 0 3' ion in a 1M  aq. solution is
34-3 g.-cal. per 1°. J .  G. A. G r i f f i t h s .

E q u a tio n s  of s ta te  a n d  th e rm o d y n a m ic  func
tio n s  fo r a  su b s tan ce  w ith  v a ria b le  specific  h ea t. 
W. P. B o y n t o n  (Physical Rev., 1930, [ii], 3 6 ,  787).— 
Theoretical. L. S. T h e o b a l d .

N ew  eq u a tio n  of s ta te . II. J . B r e n n e n  (Physi
cal Rev., 1930, [ii], 3 5 ,  129— 130; cf. A., 1929, 252).— 
Dieterici’s equation is criticised. The proposed new 
equation, P (V —b)=RTA-~A(-v- ,,')lltTr''l, where n  is the 
missing, th ird  param eter, predicts th a t the law of 
corresponding states is true only for substances having 
the same val. of R T CIPCVC■ L. S. T h e o b a l d .

H u a n g ’s g e n e ra l eq u a tio n s  of en e rg y  and  
en tro p y  of g a se s  : th e  g e n e ra l a d ia b a tic  eq u a tio n  
of g ase s . T. C. H u a n g  (Physical Rev., 1931, [ii], 
3 8 ,  1385— 1386; cf. this vol., 793).—Mathematical.

N. M. B l i g h .
F u sio n  an d  tra n s i t io n  d a ta  fo r h y d ro ca rb o n s .

G. S. P a r k s  and H. M. H u f f m a n  (Ind. Eng. Chem., 
1931, 2 3 ,  1138— 1139).—Heats of fusion, m any of 
which have not hitherto been published, are tabulated 
for 59 hydrocarbons, including normal and branched 
paraffins, aliphatic olefines, aromatics, hydroarom- 
atics, and naphthenes. H eats of transition are given 
for S cryst. hydrocarbons. There appears to  be no 
quant, relation between heat of fusion and chemical 
constitution, bu t the following qual. tendencies are 
recognised : (a) in normal paraffins the mol. heats of 
fusion increase with increasing mol. wt., a t first rapidly 
and later slow ly; (b) the heat of fusion decreases 
markedly -with increasing branching of a paraffin (with 
const, no. of C a tom s); (c) cyclic hydrocarbons have 
lower heats of fusion than  the corresponding normal 
paraffins; (d) withdrawal of H  has no regular effect;



G EN ER A L, PH Y SICA L, AND INOEGANIC CHEM ISTRY. Î363

(e) when there are two cryst. forms of a given hydro
carbon a t low temp., the sum of the heat of transition 
and the heat of fusion is comparable in magnitude 
with the heat of fusion of a  compound existing in 
only one cryst. form. Thus, for cycZoliexane this sum 
is 2230 g.-cal. per mol., as against 2350 g.-cal. per 
mol. for the heat of fusion of CGH G.

E .  S . H e d g e s .
T h e rm a l d a ta  fo r o rg an ic  co m pounds. X. 

H eat cap ac ities , en tro p ie s , a n d  free en erg ies  of 
h y d ro c a rb o n s . H. M. H u f f m a n , G. S. P a r k s , and 
M. B a r m o r e  (J. Amer. Chem. Soc., 1931, 5 3 ,  3876— 
3888).—The following heats of fusion (g.-cal./g.) are 
recorded : propylene, 16-67; butane (I), 17-98;
■«-hexane, 36-14; «-octane, 43-21; «-nonane (II), 
41-22; «-decane, 48-34; «-undecane (III), 34-12; 
■«-dodeeane, 51-33; methylcycZopentane, 19-55; 
1 : 2-dimetliylcycZopentane, 15-66; fcum ene, 25-15; 
isodurene (IV), 23-04; prehnitene, 20-0; p-cymcne,
17-2; «-butylbenzene, 19-55; 2-methylnaplithalene,
20-11. The sp. heats of the above hydrocarbons and 
durene, pentamethylbenzene (V), anthracene, and 
phenanthrene have been measured over a wide range 
of temp, by the method previously described (A., 
1925, ii, 491). (I), (III), and (V) exhibit solid trans
itions a t 107°, 236-1°, and 296-8° ab s .; the heats of 
transition are 8-7, 9-69, and 3-19 g.-cal./g., respect
ively. (II) and (IV) also exhibit solid transitions. 
The entropies of the hydrocarbons agree fairly well 
with those calc, (where possible) from the equation 
^ 29S=25-0+7-7«-4-5r-l-19-5p (cf. A., 1930, 677 ; this 
vol., 42). The free energies of 14 of the above hydro
carbons show th a t the order of decreasing therm o
dynamic stability a t 298° abs. is paraffin, cycZoparaffin, 
define, aromatic hydrocarbons. Id. B u r t o n .

A d iab a tic  ex p an sio n  of w a te r  a n d  v iscous 
liq u id s . G. T a m m a n n  and A. E l b r a c h t e r  (Z. 
anorg. Chem., 1931, 2 0 0 ,  153—167).—When H 20  
expands adiabatically under pressures of 1600 kg. per 
sq. cm. and upwards a t 0° or a t 30° the observed 
fall in temp, is less, and below 600 kg. and a t 0° it 
is greater, th an  is calc, on the assumption th a t internal 
equilibrium is established instantaneously. At 70° 
there is no divergence a t any p art of the pressure 
range. The work of expansion of glycerol, aq. sucrose, 
and aq. ZnCl2 is equal to the heat effect if the abs. 
viscosity is less than  about 0-6, whereas a t higher 
viscosities an increasing proportion of the work 
remains in the liquid as potential energy.

R. C u t h i l l .
D efin ition  an d  evalua tion  of th e  fu g acity  of an  

e lem en t o r  com pound  in  the  gaseous s ta te . G.
T u n e l l  (J. Physical Chem., 1931, 3 5 ,  2885—2913).— 
Mathematical. The definition of fugacity adopted is 
based on the physical hypothesis stated by Lem s 
and Randall th a t \imp=0{RT'¡P—v)= K (T '), where 
K (T ') denotes a t a given temp, a const, difference 
from zero except a t the Boyle temp. The equation 
of definition leads directly to the equations given by 
Lem s and Randall as their definition of fugacity. 
The a function of gaseous N2, calc, from the B eattie- 
Bridgeman equation, is represented graphically, and 
the calc. vals. of a are compared with experimental 
vals. obtained by other investigators. The fugacity

equation for gaseous N2, with numerical coeffs. based 
on the consts. of Beattie and Bridgeman, is given.

L. S. T h e o b a l d .
Cubic co m p re ss ib ility  of c e r ta in  su b s tan ces . 

L. H. A d a m s  and R. E. G ib s o n  (J. Wash. Acad. Sci., 
1931, 21, 381—390).—The compressibilities of pyrex 
glass, vitreous S i02, obsidian, duralumin, N H4N 0 3, 
K 2SO,j, Ha2S04, and Bua20  have been measured.

N. H. H a r t s h o r n e .
Iso th e rm a l an d  a d iab a tic  c o m p re ss ib ilitie s , 

specific h ea t, an d  h e a t co n d u c tiv ity  of liq u id s .
H. S h ib a  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1931, 1 6 ,  205—241).—Complete data, together with 
those of previous investigators, and calc. vals. are 
tabulated for the following liquids : CS2, CHCL, CCL, 
MeN02, CGIIG, PhCl, PhBr, P hN 02, PhMo, m-xylene, 
«-hexane, COMe2, MeOH, EtO H , PrOH, BuOH, amyl 
alcohol, allyl alcohol, ethylene glycol, Me, E t, Pr, Bu, 
amyl, and octyl acetates, E t  propionate and butyrate.

N. M. B l i g h .
D ependence of v iscosity  in  liq u id s  on th e  m o le 

cu la r  space a r ra n g e m e n t a s  sh o w n  b y  X -ray  
d iffraction . R. L. E d w a r d s  and G. W. S t e w a r t  
(Physical Rev., 1930, [ii], 3 5 ,  291).—-A comparison of 
X -ray and viscosity measurements for 21 octyl 
alcohols shows th a t when the OH group is in a fixed 
position and the Me group is placed in possible posi
tions in the mol. the change in viscosity coeff. varies 
in a manner similar to th a t of the magnitude of the 
secondary diffraction peaks. L. S. T h e o b a l d .

V iscosity  of liq u id s . G. W. S t e w a r t  (Nature, 
1931, 128, 727).—Andrade’s theory of viscosity is, in 
a limited way, in harmony with the cybotactic con
dition of liquids revealed by X-ray diffraction.

L. S. T h e o b a l d .
A zeo tro p ism . N ew  eq u a tio n s  of in d iffe ren t 

s ta te s . I. R. D e f a y  (Bull. Acad. roy. Belg., 1931, 
[v], 17, 940—955).—The theory of indifferent states 
is developed in  a simpler manner th an  previously 
and the equations of these states are presented in 
a simpler form. The theory is applicable also to 
systems not in equilibrium. J .  W. S m i t h .

A zeo tro p ism . N ew  eq u a tio n s  of in d iffe ren t 
s ta te s . I I .  R. D e f a y  (Bull. Acad. roy. Belg., 1931, 
[v], 17, 1066—1094; cf. preceding abstract).—The 
idea of indifferent states is extended to  systems not 
in equilibrium and new equations are given.

W. R. A n g u s .
D ynam ic azeo tro p ism . V II. (M l l e .)  G. 

S c h o u l s  (Bull. Acad. roy. Belg., 1931, [v], 17, 927— 
939).—M athematical. J . W. S m i t h .

Iso m o rp h o u s  rep laceab ility  of a to m s  an d  a to m  
g ro u p s  b o u n d  b y  n o n -p o la r  lin k in g s . H . G.
G r im m , M. G ü n t h e r , and N. T it t u s  (Z. physikal. 
Chem., 1931, B, 14, 169—218).—Atoms and groups 
which are similar according to  the hydride displace
ment principle (A., 1925, ii, 1123) m ay be expected 
to  replace one another in solid compounds w ithout 
causing much alteration in the cryst. structure. 
Exam ination of 89 such org. binary systems, m any 
of which have not been previously investigated, 
shows, however, th a t mixed crystals are formed in 
about half of them  only. N. H. H a r t s h o r n e .
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Influence of te m p e ra tu re  on th e  d iffusion  
coefficient of so lid  m e ta ls . 0 . M atan o  (Mem. Coll. 
Sci. Kyoto, 1931 j A, 14, 123— 130; cf. A., 1930, 
1509; this vol., 1118).—By the electrical resistance 
method for determining the coeff. of diffusion D  
a t different temp, it lias been confirmed th a t the 
relations D=Ae~"l° and D —AOe-0!0, where A  and a 
are consts. and 0 is the abs. tem p., represent the 
experimental results for the Ag-Au and Ni-Cu 
systems between 300° (or 330°) and 500°.

M. S. B urr .
Z in c -m a n g an ese  a lloys. N. P a r r a v a n o  and 

V. M o n t o r o  (Mem. It. Accad. Ita l., Sci. Pis. Mat. 
N at., 1930, 1, Chim., No. 4, 15 p p . ; Chem. Zentr., 
1931, i, 2S01).—A-Ray examination shows the 
presence of three phases : yj (hexagonal Zn lattice, 
up to 0-98% Mn), e (hexagonal Zn lattice; 2 MnZn, 
in  the un it cell), and y  (space-centred cubic la ttice; 
12 MnZn3 in the unit cell). A. A. E l d r i d g e .

AT-Ray in v es tig a tio n  of so m e co p p e r-a lu m in - 
iu m  a lloys. G .  I). P r e s t o n  ( P h i l .  Mag., 1 9 3 1 , [vii], 
12, 9 8 0 —9 9 3 ) .—The cubic y  phase exists from 31 to
3 5 -5  at.-%  Al. I t  is followed by a hexagonal phase 
with approx. 4 3  at.-%  Al, and then by an ortho- 
rhoinbic phase, CuAl (a 4 -0 S7 ± 0 -0 0 5 , ¿> 1 2 - 0 0 ± 0 - 0 2 ,  
c 8 -6 3 5 r t0 -0 1  A., 16  mols. CuAl in unit cell). The 
hexagonal phase is probably stable down to room 
temp. : the  orthorhombic phase exists a t 6 0 0 ° , but 
probably undergoes transform ation on cooling.

H. J . E m e l e u s .
Ar-R ay fib re  s tru c tu re  of alloys co n ta in in g  

p re c ip ita te d  c ry s ta ls . C. S. B a r r e t t  (Physical 
Rev., 1930, [ii], 35, 1425).—A discussion.

L. S. T h e o b a l d .
D ia g ra m  of s ta te  of co p p e r-g o ld  a lloys. G .  

G r u b e , G .  S c h o N m a n n , F .  V a u p e l , and W .  W e b e r  
(Z. ariorg. Cheni., 1931, 201, 41—74).—Previous 
work is supplemented by micrographic examination 
and by measurements of electrical conductivity and 
therm al expansion. Between 17 and 85 at.-%  Au 
the primarily formed a mixed crystals are tran s
formed below 460° into th ree new series of mixed 
crystals, viz., (i with Cu3Au as principal constituent, 
y  w ith CuAu, and 8 ( >  65 at.-%  Au) which is free 
from CujAu. These series are separated by narrow 
regions (34—38, 62—64-5%) of heterogeneity. The 
mode of traiisform ation of the cubic mixed crystals 
into the tetragonal CuAu is discussed.

F. L. U s h e r .
E q u ilib r iu m  d ia g ra m  of th e  t in -a n tim o n y  

sy s te m  an d  th e  c ry s ta l s tru c tu re  of th e  p-solid 
so lu tio n . K . I w a s e , N. A oki, and A. O s a w a  (Sci. 
Rep. Tohoku, 1931, 20, 353—368).—The equilibrium 
diagram has been determined by therm al and A -ray 
analyses, by resistivity measurements, and by micro
graphic examination. The results in general confirm 
the work of earlier workers. The change which 
occurs a t 320° with 30—70% Sb is, however, attribu ted  
to  an allotropic transformation in the p solid solu tion; 
below 320° this phase has a sinrple cubic structure.

A. R. P o w e l l .
S y s te m  s ilv e r-c o p p e r-m a n g a n e se . M. K e i - 

n e r t  (Z. physikal. Chem., 1931,156,291—303).—The 
behaviour of this system has been investigated

microscopically, and a triangular diagram is con
structed on the basis of IS points. Alloys with 
<  30% Mn yield a homogeneous liquid phase; 
those with between 30 and 90% m ay give rise to 
2 liquid phases, the saturation curve of which has 
been approx. determined. The solid phases consist 
of Ag crystals containing small amounts of the other 
metals, and of Cu-Mn mixed crystals containing 
< 7 %  Ag. The hardness of alloys with >  80% Ag 
is greatly influenced by suitable therm al treatm ent.

F. L. U s h e r .
C ry s ta l s tru c tu re s  of c e r ta in  ch ro m iu m -n ick e l 

alloys. F. C. B l a k e  and J . 0 . L o r d  (Physical Rev.,
1930, [ii], 3 5 ,  660).—Ni-Cr alloys containing 63— 
85% Cr show the following phases : (i) body-centred 
Cr, d 6-93, (ii) Cr2Ni, w ith 96 atoms per un it cell 
which consists of 4 interpenetrating lattices of Cr, 
and body-centred tetragonal lattice with a 10-64 A. 
and axial ratio  1-040; (iii) Cr nitride, close-packed 
hexagonal with a 2-751 A. and axial ratio  1-605; 
un it cell, 2 atoms of Cr and 2 of N i ; dCaic. 7-75; space- 
group Dy L. S. T h eo b a ld .

M ag n e tic  s t ru c tu ra l  an a ly s is . I. N. S. A k u 
l o v  (Z. Physik, 1931, 7 1 ,  764—777).—I t  is shown 
th a t the position of the  points of max. curvature on 
the magnetisation curve of a pseudo-isotropic alloy 
depends chiefly on the lattice structure of the 
elementary crystal. By deformation of the alloy, 
the anisotropic point can be moved. These points 
make it possible to  study the crystal structure by 
magnetic methods. A. J . M e e .

M ic ro s tru c tu re  of so m e m a g n e tic  alloys of 
h ig b  p la tin u m  co n cen tra tio n . F. W. C o n s t a n t  
(Physical Rev., 1930, [ii], 3 5 ,  116).—Alloys con
taining 5 and 10% Co are solid solutions; no evidence 
of eutectic structure is obtained. Cubic formations 
are shown by many of the crystals.

L. S. T h e o b a l d .
M icro -o p tica l in v es tig a tio n  of n o n -fe rro u s 

alloys by  p o la r ise d  l ig h t. M. v o n  S c h w a r z  
(Mctallurgia, 1931, 4, 180— 186).—The microstructure 
of a number of materials, notably Cu-Si alloys, has 
been investigated. Photomicrographs resulting from 
the use of crossed Nicols appear sharp in colour 
contrast, bu t are sometimes indefinite in outline 
as compared with those obtained under ordinary 
methods of lighting or w ith parallel Nicols. The 
method serves to  differentiate between constituents 
similar in  colour under ordinary methods of illumin
ation, bu t differing in  mode of crystallisation and 
optical behaviour. Thus Cu,0, being anisotropic, 
appears blue under parallel Nicols and red under 
crossed Nicols, whereas the isotropic silicon- 
copper appears blue in all positions of the prisms.

E. H. B u c k n a l l .
P h y s ic a l p ro p e r tie s  of co n cen tra ted  aqueous 

s a l t  so lu tio n s . J . N. P e a r c e  and M. A. H o o f e r  
(Proc. Iowa Acad. Sci., 1930, 3 7 ,  225).—Vais, of d2' 
and a 25 and dielectric const, for alkali halides were 
determined from 0-1M  nearly to saturation.

C h e m i c a l  A b s t r a c t s .
D iffusion  of liq u id s . E. M u n t e r  (Ann. Physik,

1931, [v], 11, 558—578).—A photogiaphic method is 
used for the determination of concentration gradients.
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Diffusion measurements with three pairs of substances 
agree with those obtained by other methods. The 
optical m ethod has the advantage th a t observations 
can be made over the complete concentration range, 
and over short time intervals. A. J . Mee .

C hanges of s ta te  in  v iscous sy s tem s . I —V I.
E. B e r l  and collaborators (Kolloidchcm. Beili., 1931, 
34, 1—79).—P artly  a summary of work published 
during the last 10 years (cf. A., 1930, 1114; this vol., 
301, 302) on the dependence of the viscosity of com
plex systems on concentration and temp. The vis
cosity and dielectric const, of “ voltol ” oils have been 
measured. The slight deviation of these liquids (also 
H 20  and H C 02H) from the linear relation between 
n  and 1/21 is correlated with a high dipole moment. 
The results suggest th a t the “ volto l” oils consist of 
associated radicals, which are dissociable in solution, 
and mol. wt. determinations support this view. An 
electrodynamic theory of viscosity, applicable to 
systems in  all states of aggregation, is developed and 
shown to be consistent with the results.

E. S. H e d g e s .
T e rn a ry  sy s tem s  : w a te r , iso p ro p y l alcohol, 

an d  sa lts  a t  25°. P. M. G i n n i n g s  and Z. T. C h e n  
(J. Amer. Chem. Soc., 1931, 53, 3765—3769; cf. A., 
1930, 989).—The miscibility of Pr^OH and H 20  has 
been examined in the presence of inorg. salts. Pr^OH 
is salted out more easily than  E tO H  or MeOH, but 
less easily than  P r“OH or teri.-butyl alcohol. K 2C03 
and ICE have the greatest salting-out effects.

J .  G . A . G r i f f i t h s .
E bu llio scop ic  m e th o d  ap p lied  to  te rn a ry  h e te ro - 

azeo tro p ic  m ix tu re s  : te rn a ry  h e te ro azeo tro p ic  
m ix tu re  of ca rb o n  d isu lp h id e , acetone, an d  
w a te r . W. S w i e n t o s l a w s k i  and (M l l e . ) L. W a j c e n - 
b l i t  (Compt. rend., 1931,193,488— 489, 664— 666).—  
The au thor’s method (cf. this vol., 704) is applied to 
a m ixture of CS2, COMe2, and H 20 , for which the 
heteroazeotropic b. p. is 38-042°, and composition 
(by wt.) CS2 75-21, COMe2 23-98, H 20  0-81%.

C. A. S i l b e r r a d .
S o lu b ility  of g ases . I. S o lub ility  of a rg o n  

a t  h ig h  p re s su re s .  B. S i s s k i n d  and I. KLa s a r n o v - 
s k i  (Z. anorg. Chem., 1931, 200, 279—286).—The 
solubility of A in H ,0  (0-2°, 25—125 atm .), MeOH 
and E tO H  (0-2°, 25—100 atm .), and in n-pentane, 
E t20 , COMe2, and PhCHO (0-2°, 25 atm .) has been 
determined. I t  diminishes in the order EtOH, MeOH, 
H 20 , and exhibits large deviations from H enry’s law, 
which are negative for H 20  and positive for the 
alcohols. The significance of the results is discussed.

H. F .  G i l l b e .
S o lu b ility  of s a lts  in  liq u id  am m o n ia . P. C. 

S g h e r e r , jun. (J. Amer. Chem. Soc., 1931, 53, 3694— 
3697).—The data  refer to NH4C1, NH4Br, NH4I, and 
NH4N 0 3, and the corresponding N a salts between 
—31° and —51°. The solubility increases with rise 
of temp, except in the case of N aN 03, for which 
compound formation -with the solvent is indicated.

J .  G . A . G r i f f i t h s .
S o lu b ility  of • copper iodate  in  aqueous s a lt  

so lu tio n s . B. H. P eterson and E. L. Meyers (Proc. 
Iowa Acad. Sci., 1930, 37 , 223—224).—The solubility 
of Cu(I03)2 in H 20  and in solutions of KC1, K2S 04,

MgCl2, and MgS04 has been measured. Below 0-0074/ 
the observed activity coeffs. agree with those calc, from 
the Bronsted and Le Mer form of the Debye-Hiickel 
equation. C h e m i c a l  A b s t r a c t s .

Solubility  of so d iu m  ch lo rid e  in  ace tic  ac id .
0 . W i l l e  (Fischwirt., 1931, 7, 37—39; Chem.Zentr., 
1931, i, 3444—3445).—The saturated  solutions 
contain 27-6, 2S-2, 28-5, 29-0, 29-3, 29-7, 30-1, 30-6, 
31-2, 31-9, 32-0% NaCl when the AcOH is present 
to the extent of S-4, 7-6, 6-9, 6-1, 5-4, 4-4, 3-5, 2-6, 1-9, 
0-9, and 0%, respectively. A. A. E l d i u d g e .

C om parison  of so lu b ilitie s  of ca lc iu m  an d  
s tro n tiu m  p -b ro m o b e n zo a te s  in  a c e to n e -w a te r  
m ix tu re s . J . C. B a i l a r  (Ind. Eng. Chem. [Anal.], 
1931, 3, 362—363).—The solubilities of the p-chloro-, 
p-bromo-, and p-iodo-benzoates of Ca, Sr, and Ba in 
94% COMe2 have been determined. Ca p-bromo- 
benzoate has a solubility about 45 times as great as 
th a t of the Sr salt. A ttem pts to  effect a  quant, 
separation of Ca and Sr, using these salts, failed.

E. S. H e d g e s .
E q u ilib r iu m  in  th e  sy s te m  p h th a lic  a c id -  

p o ta ss iu m  p h th a la te -w a te r . S. B. S m i t h  (J. 
Amer. Chem. Soc., 1931, 53, 3711—3718).—Solu
bility data have been determined a t 0°, 25°, 35°, and 
60°; the double salt K 2C8H40 4,4C8H 60 4,4H20  is 
stable in contact with saturated solutions "below
36-67°, KHC8H40 4 should be recrystallised from aq. 
solution above 35° (cf. A., 1920, ii, 628).

J . G . A .  G r i f f i t h s .
A d so rp tio n  of c e r ta in  v ap o u rs  b y  ac tiv a ted  

charcoal. J . N. P e a r c e  and P . E. P e t e r s  (Proc. 
Iowa Acad. Sci., 1930, 37, 223).—Isotherms (almost 
rectilinear for the hydrocarbons) for the adsorption of 
C2H 6, C3H 8, M e,0, and E t20  by activated charcoal 
have been obtained a t  0—183° and 1—760 mm. A t 
low temp, the isotherms for the hydrocarbons show a 
peculiar inflexion. The am ount of vapour adsorbed 
decreases w ith increase in the complexity of the 
adsorbed mols. C h e m i c a l  A b s t r a c t s .

S o rp tio n  of h y d ro g en  on  co p p er. I . A d so rp 
tio n  an d  th e  h e a t of a d so rp tio n . I I .  R a te  of 
d isso lu tion . A. F. H. W a r d  (Proc. Roy. Soc., 1931, 
A, 133, 506—522, 522—535).—I. The sorption and 
heats of adsorption of H , on activated Cu have been 
measured for successive additions of gas a t 25° and 
0-001—3-0 cm. Differences in the velocity of surface 
adsorption and solid solution formation perm it the 
separation of these processes and the determ ination of 
the true adsorption isotherms. These are reversible. 
The heats of adsorption (corr. for gas dissolved and 
the heat of compression of the gas) are independent of 
the amount of gas adsorbed, bu t decrease after each 
baking of the m etal until a val. of 9000 g.-cal. per 
mol. is reached. The isotherms are unaffected by 
heating below 150°, the temp, of prep, of the metal, 
bu t above this temp, the adsorption decreases.

II . The adsorption of H , on Cu and rates of diffusion 
into the metal have been measured between 25° and 
200° for various pressures of gas. As the ra te of 
diffusion a t any temp, is proportional to the am ount of 
gas adsorbed on the surface, this ra te is related to the 
gas pressure by the same form of equation as the 
adsorption isotherm. From the variation of ra te of
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diffusion with temp, the energy of activation of the 
process is calc, to he 14,100 g.-cal. per mol. I t  is con
sidered th a t grain-boundary diffusion occurs rather 
than  lattice diffusion, and the previously accepted 
theory th a t the diffusing mols. are dissociated into 
atoms is criticised. L. L. B i r c u m s h a w .

A d so rp tio n  an d  ac tiv a tio n  of ca rb o n  m o n o x id e  
a t  p a lla d iu m  su rfaces . [H y d ro g en a tio n s .] H. S.
T a y l o r  and P. V. M c K i n n e y  (J. Amer. Chem. Soc., 
1931, 5 3 ,  3604—3624).—P h N 0 2 is reduced quan tit
atively to N H 2Ph a t room temp, by H 2 and Pd-black 
freshly reduced from PdO. Alcohols and rise of 
temp, accelerate the reaction, which is retarded by 
H 20  and N H ,Ph and almost completely inhibited 
by C6H 6. The temp, of dehydrogenation of P h E t 
vapour is lowered by Pd-black and Pd-asbestos and 
the yield of styrene is increased by adding air. A 
ICO : 5H2 m ixture affords a 90% yield of CH4 in 
contact with Pd-black a t 300°. CO strongly inhibits 
the reduction of PdO by H 2. Pd  does not catalyse the 
reaction 2 C 0 = C + C 0 2.

Adsorption isotherms for CO on Pd a t  temp, 
between 86° and 553° abs. are given. More gas is 
adsorbed a t 86° abs. than  a t 195° ab s .; the gas is more 
easily desorbed a t S6°. The adsorption a t 273° abs. 
is greater bu t slower than  a t 86° abs. The isobars for 
pressures > 1 0  mm. have high vals. a t 86°, decreasing 
to min. a t 195°, rising to max. a t 273°, followed by 
decreases with further rise of temp. These data  and 
the effect of change of temp, on the rate and magnitude 
of adsorption support the view th a t chiefly “ physical ” 
or “ low-temp.” adsorption occurs a t 86° and 195°, 
whilst adsorption requiring energy of activation has a 
max. a t  273° on unsintered and a t 383° on sintered Pd. 
The heat of activated adsorption is approx. 15,000 
g.-cal. per mol. on the less active parts of the surface.

J . G . A. G r i f f i t h s .
A d so rp tio n  of a lip h a tic  ac id s  on evacuated  

ch a rco a l. L. K . Le pin  (J. Gen. Chem. Russ., 1931, 
1, 3S8—392).—-The adsorptive power of degassed 
charcoal for aliphatic acids from C4 to  C4 is less than 
th a t of ordinary charcoal, whilst for acids above C4 
no difference is observed. These effects are explained 
on the assumption th a t the surface of degassed and 
ordinary charcoal is covered with a layer of a less and 
a  more basic oxide, respectively. For the acids 
C4—C4 adsorption corresponds with the displacement 
of oxide by the C02H  group, which is oriented 
towards the charcoal surface, b u t with the higher acids 
the orientation is reversed, the term inal Me group 
being in contact with the adsorbent surface.

R. T r u s z i i o w s k i .
In fluence of su rface  lay e rs  of ad so rb e d  g as  on 

th e  o p tica l c o n s tan ts  of m e rc u ry . ( F r l . )  E. 
H e r s c h k o v i t s c h  (Ann. Physik, 1931, [v], 1 0 ,  993— 
1016).—The influence on the  optical consts. of Hg of 
adsorbed layers of air, H 2, 0 2, C 02, Ne, N2 and C2H 2 
has been examined. The mol. thickness of the layers 
cannot be estimated. W. R. Angus.

A d so rp tio n  a t  th e  su rface  of a  so lu tio n
W. F. K. W y n n e - J o n e s  (Phil. Mag., 1931, [vii], 12, 
907—912; cf. A., 1925, [ii], 960).—The to tal am ount 
of E tO H  adsorbed a t the surface of aq. E tO H  suggests 
the formation of a unimol. surface layer of E tO H  mols.

a t concentrations > 3 0 %  EtO H. Similar results are 
obtained for aq. solutions of MeOH and COMe2.

H. J . E m e l é u s .
A m in o ly sis  of a lan in e . E. B a u r  (Z. physikal. 

Chem., Bodenstein Festband, 1931, 162—171).— 
The decomp, of alanine solutions in presence of animal 
C a t 100° is incomplete, bu t a condition of true equili
brium is not attained. The concentration of NH4 
lactate formed is proportional to the wt. of C per litre, 
and it appears th a t the prim ary decomp, is th a t of 
an adsorption compound of alanine and C and th a t the 
lactate formed is present initially as a second adsorp
tion compound. The reaction ceases when the active 
points capable of adsorbing the lactate are fully 
occupied. Other reaction products are (NH4)2C03, 
H C 02NH 4, EtOH, and EtCHO, and the mechanism 
of their formation is discussed. The heat effect of 
the aminolysis is —7-8 kg.-cal. H . F. G i l l b e .

S ta rc h - io d in e  re ac tio n . J . F i e l d  (J. Biol. 
Chem., 1931, 92, 413—419).—Radiomicrometric titra 
tion shows th a t aq. solutions of maize and wheat 
starches have, a t the same concentration, approx. 
the same I  capacity. This capacity is not propor
tional to  the starch concentration, bu t is influenced 
by a dilution factor in a way which supports the view 
th a t “ starch iodide ” is an adsorption compound.

A. C o h e n .
S u rface -ten s io n  d e te rm in a tio n  b y  th e  r in g  

m e th o d , a n d  th e  su rface  ten s io n  of d ilu te  so lu 
tio n s  of s a lts . G . S c h w e n i i e r  (Ann. Physik, 1931,
[v], 11, 525—557).—The ring method has been con
siderably improved so th a t it  is now possible to  carry 
out a determ ination with an accuracy of 0-022%. 
Relative measurements can be made with an even 
greater accuracy. Thé surface tension of H 20  is 
75-59 dynes per cm. a t 0° and 72-86 a t 18°. " The 
surface tensions of aq. solutions of LiCl, KC1, and 
NaCl in the concentration range 0—0-15iV have the 
same val. A. J . M e e .

S u rface  ten s io n  of d iffe ren t d ilu tio n s  of B oys' 
soap  so lu tio n . L. D. M a h a j a n  (Phil. Mag., 1931, 
[vii], 1 2 ,  954—959).—The surface tension of H 20, 
measured by the drop-wt. method or surface-tension 
balance, falls rapidly on adding up to  5%  of soap 
solution, passes through a min. a t  approx. 30 dynes 
per cm. (15% soap solution), and rises very slowly 
with further additions. H. J . E m e l é u s .

M ethod  fo r s tu d y  of th e  u n im o le c u la r  film .
E. G o r t e r  and W. A. S e e d e r  (Naturwiss., 1931, 1 9 ,  
738).—Stationary waves are generated on a H 20  
surface by an  electrically-driven tuning fork, and the 
reflected light is brought by means of a lens to  a 
focus. As the result of the wave movement the 
point of light moves in a straight line. A film of 
the compound under investigation is produced on the 
surface of the liquid, e.g., by allowing a solution in light 
petroleum to evaporate, and the damping which this 
causes results in a shortening of the straight line. 
This effect affords a new m ethod for the study of 
surface films. W. 0 . K e r m a c k .

M em b ra n e  b eh av io u r. I . E q u ilib r iu m  con
d itio n s  w ith  g e la tin  m e m b ra n e s  in  ace ta te  b u ffer 
so lu tio n s . W. L. F r a n c i s  (Proc. Roy. Soc., 1931,
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A, 133, 587—604).—Equilibrium potentials across 
membranes of unglazed Berlin porcelain (with and 
without gelatin) have been measured for buffer concen
tration  gradients of 10 : 1, using 4//40—N /400 and 
N —0-14/ solutions. The results for th ep B range 2-35—
7-3 support the  modified diffusion theory which 
attributes the potential to  altered ionic mobilities 
within the membrane, bu t more direct evidence, 
obtained from determinations of the transport nos. 
of the N a' and OAc' ions across the membrane in
0-54/ solution, is not in agreement with this theory. 
The transport no. of the OAc ion remains steady over 
the Pn range 0-29—0-37. A theory offered to  explain 
the results is based on the known behaviour of 
gelatin in  electrolyte solutions.

L. L. B i r c u m s h a w .
D e te rm in a tio n  of o sm o tic  p re s su re  b y  iso 

th e rm a l d is tilla tio n . I . M. U l m a n n  (Z. physikal. 
Chem., 1931, 156, 419—434).—Various modifications 
of the high-vac. apparatus of Erazer and Patrick are 
described. The apparatus m ay be freed from air 
within 5—6 hr. Troublesome distillation of the 
solvent has been obviated, and the observations have 
been rendered independent of temp, fluctuations. 
Typical measurements with 0-014/ solutions of 
dextrose, sucrose, and raffinose are described.

H. E. G i l l b e .
S tr ia tio n s  in  ch em ical p ro cesses . TV. I)- 

S tr ia t io n s  an d  re la te d  p h en o m en a . E. S c h a l l y  
(Monatsh., 1931, 58, 399—427).—By examining the 
shadow distribution of the D-striations (cf. A., 1930, 
149) when one solution is allowed to  flow into 
another of the same refractive index a comparison of 
the diffusion velocities of the two solutes can be made, 
if the vol. change on mixing is not too great and 
if there is no chemical action. The presence of 
such disturbances is detected by interchanging the 
solutions. The particular shadow distribution caused 
by the disturbance is not reversed. D-Striations thus 
afford a method for the determination of approx. 
mol. wts. Equally diffusible substances give no 
if-striations. Slight differences in n  result in a much 
more complicated shadow distribution. D ata are 
given for the shadow distribution of the D-striations 
for a no. of pairs of solutions of alcohols and carbo
hydrates. M. S. B u r r .

D ielec tric  co n s tan ts  of aqueous p o ta ss iu m  
ch lo rid e  so lu tio n s. A. A s t i n  (Physical Rev., 1930, 
[ii], 35, 1428—1429).—Corr. results for the dielectric 
consts. of 0-00025—0-01N-KC1 do not differ from th a t 
of H 20  within the experimental limits of error (2 in 
1000"at 0-0014/ and 6 in 100 a t O-OliV). Uncorrected 
results show the apparent decrease of dielectric const, 
reported by other observers. This decrease, which is 
much larger th an  th a t predicted by Hiickel, varies 
with frequency, size of condenser, or dimensions of 
the leads. " L. S. T h e o b a l d .

C o n stitu tio n  of so lu tio n s  deduced fro m  a b so rp 
tio n  m e a su re m e n ts . P. V a i l l a n t  (Compt. rend., 
1931, 193, 654— 656).—Absorption measurements are 
given for X 4800—5700 on solutions of CoCl2 in 
presence of E tO H  and other chlorides.

C. A . SlLBERRAD.

E lectro ly tic  d isso c ia tio n  a s  rev ea led  by  th e  
R am an  effect. L. A. W o o d w a r d  (Physikal. Z., 
1931, 32, 777—792).—Ram an displacements are 
absent in solutions of KC1, indicating almost complete 
dissociation, whilst HgCl2 and Hg(CN)2 show dis
placements due to  the undissociated mol. H N 0 3, 
H 2S04, and the H S 0 4' ions in solutions of K H S 0 4 
appear to be partly  dissociated. For HC1, H I0 3, 
CC13-C02H, CHC12-C02H, NaOH, and KOH the 
results are inconclusive. A spectrograph of largo 
aperture is described. A. B. D. C a s s i e .

V iscosity  of su sp en sio n s . J . D u c l a u x  and 
( M l l e . )  D. S a c h s  (J. Chim. phys., 1931, 28, 511— 
516).—The val. of I i  in the viscosity formula 
•/)=7)0(1+//<£) is 36 for a Bredig Au hydrosol (cf. 
7f=2-5 for spherical particles). Large vals. of K  arc 
not necessarily due to  solvation, b u t are probably 
related to  the shape of the particles, since 7 /=  19-2 for 
particles (0-2—0-3 ¡j .) of SiC, which is not solvated by 
H 20, and I i =4-6—5-9 for P b l2 in BuOH, the particles 
of which approximate less closely to  spheres than  
those of SiC. J . G . A. G r i f f i t h s .

Effect of h y d ro g en -io n  co n c en tra tio n  on  th e  
m e a su re m e n t of th e  m ean  p a r tic le  size of e m u l
sions. I. C. W e e k s  (Physical Rev., 1930, [ii], 35, 
668; A., 1927, 108).—At p a 7-0 the area of a 1120- 
spread emulsion stabilised with N a m yristate, palm it- 
ate, or stearate is const, for a given pressure and 
quickly reaches equilibrium; a t p a <7-0  the area 
increases w ith tim e w ithout reaching equilibrium, 
whilst a t p a >7-0  the area ultim ately becomes const., 
but the equilibrium vals. are large and depend on p u.

L. S. T h e o b a l d .
S hape of p a r tic le s  in  h y d ro so ls  of so d iu m  

oleate. P. A. T h i e s s e n  and E. T r i e b e l  (Z. physikal. 
Chem., 1931, 156, 309—316).—Measurements of the 
fluxional birefringence of N a oleate hydrosols show 
th a t the particles are rod-shaped. The am ount of 
the double refraction increases with concentration or 
with lowering of temp. The particles also possess a 
sp. double refraction and are therefore cryst.

F. L. U s h e r .
M olecu lar a r ra n g e m e n t in  soap  m ice lles . 

P. A. T h i e s s e n  and R. S p y c h a l s k i  (Z. physikal. 
Chem., 1931, 156, 435—456).—X -R ay examination 
shows the particles in Na soap hydrogels to  be cryst. 
and to consist of neutral, anhyd. salts of fa tty  
acids. The structure is independent of the H 20  
content of the system and is identical with th a t "of 
the corresponding salts when cryst. from org. solvents. 
H ,0  contained in the gel is entirely intermicellary. 
Observations with threads of Na soaps indicate th a t 
the salt mols. are oriented perpendicularly to  the long 
axes of the micelles. The distribution of electric 
charges on the surface of the micelles is discussed.

H. F . G i l l b e .
F o rm a tio n  of a la ttic e  d u rin g  th e  so l-g e l 

tra n s itio n  of a  co llo idal sy s te m  co n ta in in g  elong
a ted  p a r tic le s . P. A. T h i e s s e n  [with ( F r l .)
E. T r i e b e l ]  (Z. physikal. Chem., 1931, 156, 457— 
468).—The changes of double refraction and electrical 
conductivity which occur during the transition of 
supercooled Na oleate liydrosol to  the gel form 
indicate th a t the formation of a lattice structure
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depends essentially on the size and form of the 
particles, the mol. orientation, and the distribution of 
the charges on the  surface of the particles.

H . F . G i l l b e .
C oagu lation  of s tro n g ly  so lv a ted  so ls  by  

o rg an ic  su b s tan ce s  a n d  sa lts . IV . B. J i r g e n - 
s o n s  (Biochem. Z., 1931, 2 4 0 ,  218—231).—In  the 
coagulation of album in and caseinogen with FeCl3 
or AlClj and alcohols, the salts in small concentrations 
(0-0001—0-0014/) sensitise,. in  m ean concentrations 
(0-001—0-14/) stabilise, and in. liigh concentrations 
(0-1—0 -44/) either sensitise (FeCl3) or stabilise (A1C13). 
W ith CuCl2 and Cu(N03)2, small concentrations sensi
tise and mean concentrations stabilise. The stabilis
ation is dependent on the alcohol concentration and 
also varies inversely with the  dielectric const. W ith 
MnCl2 and CoCl2 small and mean concentrations 
sensitise and high concentrations stabilise. NaOAc 
sensitises, w hilst N a2H P 0 4 and Iv4Fe(CN)G feebly 
stabilise the alcohol coagulation of albumin. Glycine, 
alanine, and carbamide stabilise the coagulation of 
albumin by HgCl2, CuCl2, and A1C13. Lower temp. 
( — 10°) have no decided influence on the alcohol 
coagulation in presence of salts. When dil. albumin 
and starch sols are coagulated in presence of salts with 
varying amounts of alcohol, the degree of coagulation 
is not a linear function of the alcohol concentration, 
each alcohol having a  m ax .; e.g., PrOH with albumin 
has a sharp max. a t 1-64/ (cf. A., 1929, 507).

P. W. C l u t t e r b u c k .
R ap id  co ag u la tio n  of so ls . I  an d  I I .  H. J . C. 

T e n d e l o v  (Chem. Weekblad, 1931, 2 8 ,  634—637, 
637—640).—I. An account of the m athematical 
treatm ent of the kinetics of sol coagulation developed 
by Smoluchovski and by Müller, and of the experi
m ental investigation of the equations obtained.

II . A risuini of the work of Tuorila and Müller;
H. F. G i l l b e .

C oagu la tion  of e g g -a lb u m in  b y  su p e rso n ic  
w av es. H, W u and S. C. L iu  (Proc. Soc. Exp. Biol. 
Med., 1931, 2 8 ,  782—7S4).—Coagulation results only 
in solutions containing dissolved air, H 2, or 0 2; i t  does 
not occur when C 02 or H 2S is used and no gas bubbles 
are formed. C h e m i c a l  A b s t r a c t s .

A n iso tro p y  due  to  flow  in  cellu lose so ls . J . M.
P r e s t o n  (Nature, 1931, 128, 796—797).—Flowing 
cellulose sols in  Cu-aq. N H 3 show double refraction, 
indicating the presence of non-spherical particles. 
The ageing of cellulose sols in air gives rise to  lower 
double refraction, suggesting a diminution in particle 
size. L. S. T h e o b a l d .

T h eo ry  of je lly  fo rm a tio n . S. P r a k a s h  
(J.S.C.I., 1931, 50, 387—3 8 8 t ) .—A brief summary of 
the au thor’s results (cf. A., 1929, 100S, 1235; 1930, 
1114, 1117, 1369).

E lec tr ic a l m e th o d  of d e te rm in in g  g e la tio n  
te m p e ra tu re  of s ta rc h . E .  C . M c C r a c k e n  (Physical 
ltcv., 1930, [ii], 3 5 ,  1423).—A sudden decrease in 
resistance occurs a t  87—8S° when an electric current 
is passed through a  potato. This effect is a ttributed  
to  a disruption of starch grains. L. S. T h e o b a l d .

D ependence of o sm o tic  p re s su re  a n d  m ic e lla r  
w e ig h t of g e la tin  so lu tio n s  on  th e  te m p e ra tu re ,

1.e., on  th e  p re v io u s  h is to ry  of th e  so lu tion .
M. F r a n k e l  (Biochem. Z., 1931, 2 4 0 ,  149—155).—A 
solution of pure gelatin gavo a t  6° a  micellar wt. of 
53,800 and a t  30° of 19,800. The same solution after 
500 hr. a t 37° gave a wt. of 16,500, whereas the control 
was 24,000. P. W. C l u t t e r b u c k .

D iffusion  an d  c a ta p h o re s is  of m eth y len e-b lu e  
in  g e la tin . (M l l e .)  S. V e i l  (Compt. rend., 1931, 
1 9 3 ,  76S—771).—The spectrophotometric m ethod was 
used. Diffusion extends gradually (cf. A., 1929, 28), 
with no discontinuities (cf. A., 1928, 238). Cata
phoresis produces marked singularities—a thick 
accumulation a t the anode ivhich moves steadily 
away, leaving a clear space; then comes a series of 
thinner bands with finally a thick one a t the cathode.

C. A. S lL B E R R A D .
C o n trac tio n  cau sed  b y  h y d ra tio n  of p ro te in s .

C. M a r i e  and N. M a r i n e s c o  (Compt. rend., 1931, 
1 9 3 ,  736—73S).—The contraction on adding 1 c.c. 
of H 20  of varying p a to 1 g. of gelatin (Merck’s “  iso
electric” ) decreases sharply from p a 3-5 to  the iso
electric point, and then rises more slowly to p s  8-5, 
with an arrest around the neutral point. W ith const. 
p u and varying amounts of H 20  the contraction per 
g. of gelatin diminishes rapidly with increased quantity 
Of H 20 . C. A. S lL B E R R A D .

M orpho logy  of ch em ica l re ac tio n s  in  gels. 
V. T h eo ry  of p e rio d ic  re ac tio n s . F . M. S c h e m - 
j a k i n  (J. Gen. Chem. Russ., 1931, 1, 455—459).—A 
drop of liquid is a definite unit of the same order as 
micelles and crysta ls; in most cases it  is analogous in 
structure to radial or zonal mono- or poly-crystals. 
The gel reactions previously described (cf. this vol., 
428) can be explained from this point of view, and the 
nature and dimensions of the figures obtained when 
a drop of FeCl3 is placed on gelatin containing K 2Cr04 
are predicted. R . T r u s z k o w s k i .

N u m e ric a l ev a lu a tio n  of in fin ite  se r ie s  an d  
in te g ra ls  w h ich  a r is e  in  c e r ta in  p ro b le m s  of 
l in e a r  h e a t  flow , e lec tro ch em ica l d iffusion , e tc.
W. L. M i l l e r  and A. R. G o r d o n  (J. Physical Chem., 
1931, 3 5 ,  2785—28S4).—Mathematical.

L .  S .  T h e o b a l d .
E q u a tio n s  of m o tio n  in  th e rm o d y n a m ic s . 

Y. M i m u r a  (J. Sci. Hiroshima Univ., 1931, A, 1, No.
2, 117— 123).—An attem pt to evolve the therm o
dynamics of systems of varying state by analogy 
with H am ilton’s principle. C h e m i c a l  A b s t r a c t s .

M o lecu la r asso c ia tio n . G. G. L o n g i n e s c u  (Bui. 
Chim. pura appl., Bukarest, 1930, 3 1 ,  No. 4—6, 21— 
76; Chem Zentr., 1931, i, 2S37).—A discussion.

A. A. E l d r i d g e .
T w o -co m p o n en t sy s te m s  invo lv ing  co m p o u n d  

fo rm a tio n . J . R u s s e l l  and O. M a a s s  (Canad. J . 
Res., 1931, 5 ,  436—441).—The p, v, T  relations 
suggest th a t compound formation takes place between 
gaseous HC1 and E t20 , and between HC1 and M eO H; 
the heats of reaction (const, between 50° and 200°) are 
5400 and 9200 g.-cal. per mol., respectively.

R. S. C a h n .
E lec tro ly tic  d isso c ia tio n  of ac id s  in  s a lt  

s o lu tio n s . I . D isso cia tio n  c o n s ta n t an d  ac tiv ity  
re la tio n sh ip s  of th e  ions of ace tic  ac id  in  so lu 
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tions of c e r ta in  a lk a li a n d  a lk a lin e -e a r th  c h lo r
ides. I I .  D isso cia tio n  co n s tan ts  a n d  th e  ac tiv 
ity  re la tio n sh ip s  of th e  ions of so m e fa tty  ac id s  in  
so d iu m  a n d  p o ta s s iu m  ch lo ride  so lu tio n s. E .
L a r s s o n  and B. A d e l l  (Z. physikal. Chem., 1931,1 5 6 ,  
352—380, 381—396).—I. Quinhydrone electrode
measurements of the activity  coelf. a t 18° of the H* 
in O-OIA^-HGI solutions containing Na, K , Sr, and 
Ba chlorides a t various concentrations agree closely 
with those obtained by Bjerrum and Unmack with 
the H  electrode. The activity relations in solutions 
of AcOH and NaOAc containing chlorides have been 
determined by quinhydrone electrode measurements, 
and the variations of the classical ionisation const, a 
and of the activity coeffs. of the acid mols. and ions 
with the salt concentration have been examined. 
W ith increase of the chloride concentration to about 
0-54/ a and —log </> increase, bu t thereafter they  fa ll; 
—log <j> diminishes in the series SrCl,, BaCl2, NaCl, 
KC1. The activity coeff. of OAc' in the salt solutions 
has been calc, from th a t of the acid as obtained by 
partition measurements.

II . Determinations have been made of the ionis
ation const, and activity functions in chloride-con
taining solutions of the w-fatty acids to  C7, and of 
BiVC02H, CMe3#C02H, and fsqhexoic. acid. The 
influence of the constitution of the acids is appreciable 
only a t high salt concentrations. If the C02H group 
is attached to a CH2 or Me group the val. of —log rf> 
in a given1 salt solution is independent of the no. of 
C atoms in the chain, bu t in other cases it  assumes 
higher vals. For all the acids —log <j> is a max. in
0-54f salt solutions, and it is always greater in NaCl 
solutions than  in solutions of KC1. The activity 
coeffs. of the acid ions have ho t been determined, 
as those of the acids are not known.

H. F. Gillbe .
D isso cia tio n  co n s tan ts  of b ile ac id s . 0 . M.

H e n r i q u e s  (Acta Path. Microbiol. Scand. Suppl., 
1930, 3 ,! 141—149; Chem. Zentr., 1931, i, 3130).— 
Vals. for aq. solutions were extrapolated from those 
for aq.-alcoholic solutions of taurocholie, taurocholeic, 
glycocholic, and glycocholeic acids.

A. A. E l d r i d g e .
H y d ro ly sis  c o n s tan t of iod ine. E .  A n g e l e s c u  

and V. D. P o p e s c u  (Z. physikal. Chem., 1931, 156, 
304— 308).—The val. of I i  (= [H O I][H -][I']/[I2]) 
has been derived from the error in the titration  of 
I  w ith N a2S20 3 in presence of NaHC03. I i  varies 
with the I  concentration from 10-10 (large [I']) to
1-5 x l0 ~ 13 (small [I']) a t 20°. The thermal equiv. 
of the hydrolysis is calc, to  be —11,700 g.-cal. a t 25°.

F. L .  U s h e r .
C o m position  of com plex  cyanide ra d ic a ls . IV. 

N ickel cyanide. K. M a s a k i  (Bull. Chem. Soc. 
Japan, 1931, 6, 233—236).—Despite the variations 
of colour of solutions containing Na2Ni(CN)4, the 
complex ion a t all concentrations is Ni(CN)4". The 
equilibrium const, for the dissociation of the complex 
into N i" and CN' is 1-8 Xl0~14 according to  e.m.f. 
measurements. H. F. G i l l b e .

F . p . of m ix tu re s  of su lp h u ric  an d  n itr ic  ac id s .
W. C. H o l m e s , G. F. H u t c h i s o n , and B. Z i e b e r  
(Ind. Eng. Chem., 1931, 23, 1102—1104).—Further

measurements have been made, in  which the con
centration of H 2SO,j in the solvent extends from 
100 to 109%; the results are plotted w ith other 
available data on triangular co-ordinates and the 
isothermal lines are indicated. The most effective 
concentrations of H N 0 3 for preventing freezing of 
H ,S04 are 1% for 104-5% H 2S 0 4, 4%  for 107% 
H 2S04, and 6% for 109% H 2S 04. Low f. p. occur 
in all these systems a t 10% H N 0 3.

E. S. H e d g e s .
A m photeric  oxide h y d ra te s , th e ir  aq u eo u s 

solu tions an d  c ry s ta llin e  co m p o u n d s. X II. 
S ystem s u n d erg o in g  h y d ro ly s is  a n d  th e ir  a g g re g 
ation  p ro d u c ts , w ith  spec ia l re ference  to  aq u eo u s 
a lu m in iu m  s a lt  so lu tio n s . G. J a n d e r  and A. 
W i n k e l  (Z. anorg. Chem., 1931, 2 0 0 ,  257—278).—The 
properties of solutions of easily liydrolysable salts 
are discussed, with special reference to  the aggregation 
which occurs in molybdate solutions. The diffusion 
coeff. of Al(N03)3 solutions has been determined as 
a factor of the p H. I t  does not vary  with the age 
of the solution, and equilibrium is therefore established 
rap id ly ; with rise of p ,j to  about 3 it remains almost 
const., but thereafter fails rapidly and continuously, 
indicating progressive aggregation. Evidence has 
been obtained of the formation of the complexes 
[Al(0H)(N03)2,aq.L and (A10-N03)y. The course of 
the aggregation process is probably A1(H20 )G(N 03)3—>  
(A10-N03)8— >-A10-0H, in analogy with the process 
in F c"‘ salt solutions. The complexes probably 
result from chain formation. The occurrence of 
aggregation has been confirmed by extinction coeff. 
measurements. H. F. G i l l b e .

S y stem  iro n -o x y g en . H. S c h e n c k  and E. 
H e n g l e r  (Arch. Eisenhiittenw., 1931— 1932, 5, 209— 
214).—The solubility of 0 2 in y-Fe is about 0-2% 
and iu a-Fe about 0-035%. The A3 point is slightly 
raised' and the A4 point slightly lowered by the 
presence of 0 2 in solid solution. There is a gap of 
miscibility in the liquid phase between 0-22 and
21-5% 0  a t 1519°. In  the  system F e0 -F e30 4 a 
homogeneous liquid phase is obtained with mixtures 
containing 23—26% 0 , but the presence of a eutectic 
m. p. 1200° in the system has not been confirmed. 
FeO melts inćoiigruently a t 1370° and, after cooling 
from above 1385°, the presence of well-formed Fo 
crystals in the mass has been detected micrographic- 
ally. W iistite and Fe30 4 form a  eutectic, m. p. 
1300°, with 25-3% O, bu t the eutectic horizontal 
extends only over a short range of composition. 
Pure FeO cannot be produced by prolonged heating 
in  vac. of a stoicheiometric m ixture of Fe30 4 and Fe. 
A tentative diagram of the stable and m etastable 
equilibria in  the system F e -0  based on the above 
results together w ith those of other investigators 
has been constructed. A. It. P o w e l l .

E q u i l i b r i u m  p r e s s u r e  o f  c a l c i u m  c y a n a m i d e  
f o r m a t i o n .  N. K a m e y a m a  and S. O k a  (J. Soc. 
Chem. Ind. Japan, 1931, 3 4 ,  325—3 2 7 b ) .—A mixture 
of CaCN„, graphite, and CaC2 heated a t 900° evolved 
CO and N 2 owing to the presence of Ca(OH)2 as 
impurity. The equilibrium pressures were 5 mm. 
Hg at 956°, 183-5 mm. a t 1200°. According to  
these data the heat of reaction is 54,800 g.-cal.
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Higher vals. found experimentally m ay perhaps be 
due to  the heat of dissolution of CaC2 in CaCN2.

C. I r w i n .
T e rn a ry  sy s te m  G O -N -H  a n d  th e  co m p o n en t 

b in a ry  sy s te m s  b e tw een  —185° a n d  —215° an d  
0 an d  225 a tm . T. T. H. V e r s c h o y l e  (Phil. Trans., 
1931, A, 230, 189—220).—For liquid CO log p — 
-691-91 /P + 6-9059—0 006044P, and for solid CO 
log p = -5 2 0 -8 5 /P + 1 0 -7 0 0 5 -0 -0 2 9 2 3 P  (p in cm.);
b. p. -191-47°, triple point —205-03°, m. p. -205-03° 
+0-0225p. The triple point of N 2 is -209-95°, and 
the m. p. —209-95°-j-0-0216p. Isotherm s and the
f.-p. curves are given for the C 0-N 2 and CO-H, 
systems, and data  are given for the  ternary  system 
a t  30, 90, and 150 atm . and —185°, —195°, and 
-2 0 5 ° . H. F. G i l l b e .

E q u ilib r iu m  in  b in a ry  sy s te m s  u n d e r  p r e s s u r e .
I . E x p e r im e n ta l  a n d  th e rm o d y n a m ic  in v es tig 
a tio n  of th e  sy s te m  N aC l-H 20 ,  a t  25°. L. H.
A d a m s  (J. Amer. Chem. Soc., 1931, 53, 3769—3813; 
cf. th is vol., 40).—The compressibility of aq. NaCl 
solutions (0—25%) has been determined a t pressures 
between 500 and 12,000 bars a t 25°. The “ com
pression,” k  [ = ( F 0—■ F )/F ], for H 20  is given by k =  
16-362 x  10~6P -  3-42 X 10-10P 2 + 0-068(1 -  e-° °«M2P), 
and k decreases with increasing concentration of 
the solutions. The calc. vals. of the “ Active ” or 
partia l vols. of NaCl in  solution increase with pressure 
except a t the highest pressures and concentrations; 
the vals. for H 20  decrease w ith increase of pressure. 
The pressurc-concentration equilibrium diagram re
sembles an inverted temp .-concentration diagram. 
The solubility of NaCl a t  25° rises to  a max. (27-6 
wt.-% ) a t 4000 bars and then decreases. Between 
8000 and 11,800 bars, NaCl,2H20  is the stable solid 
phase, and a t higher pressure the solubility of NaCl 
decreases to  25-4 w t.-%  a t 16,700 bars, where the 
curve intersects the freezing pressure curve for ice vi, 
thus affording a “ pressure eutectic.” Direct deter
m inations confirm the  results of the indirect (thermo
dynamic) method. J . G . A. G r i f f i t h s .

C alc iu m  a lu m in a te s . I . C ry s ta llisa tio n  of 
ca lc iu m  a lu m in a te  so lu tio n s  a t  20°. G . A s s a r s - 
s o n  (Z. anorg. Chem., 1931, 200, 385—408).—The 
solid phases in equilibrium a t 20° w ith solutions 
containing varying proportions of CaO and A120 3 
have been investigated. C a0,H 20  is not found, 
although present in cements. Al20 3,3—4H20  is 
deposited in isotropic grains, in flakes adhering to 
the walls, or as an amorphous gel. The aluminates 
identified w e re : 4Ca0,Al20 3,13-5H20  (not 12HaO 
as s ta ted  by previous workers); 3Ca0,Al20 3,12-5H20 ; 
3CaO,Al20^,6H20 ; and 2Ca0,Al20 3,8( ?)H ,0. Op
tical and chemical characters are given. In  solutions 
containing <  50 mg. CaO per 100 c.c. the solubility 
decreases with increasing proportion of CaO. The 
results are shown in a triangular diagram.

F. L. U s h e r .
R ecip ro ca l s a l t  p a ir  M gG ^-N aN O g-H oO . II . 

A. S i e v e r t s  and E. L. M ü l l e r  (Z. anorg. Chem., 
1931, 200, 305—320).—The 75° and 110° isotherms 
have been determined. The solid phases a t these 
temp, are NaCl, N aN 03, MgCl2,6H„0, MgCl,,4H20 , 
MgCl2,2H20  (110° only), Mg(N03)2,6H20  (75° only),

and M g(N03)2,2H20 . No double salts exist. The 
transition temp, of MgCl2,4H20 ^ ^ M g C l2,2H20  
(181-5°) is reduced to  below 110° by the presence 
of Mg(N03)2, and th a t of MgCl2,6H20 = ^ M g C l2,4H20  
(116-7°) to  below 75°. A ttem pts to  isolate the lower 
hydrates of MgCl2 and Mg(N03)2 are described.

H. F. G i l l b e .
H e a t of d isso c ia tio n  of oxygen . J .  K a f l a n  

(Physical Rev., 1930, [ii], 35, 436).—The heat of 
dissociation is 5-7z[;0-l volts. L. S. T h e o b a l d .

A to m ic  n u m b e r  a n d  h e a t of fo rm a tio n . W. A.
R o t h b r a u n s c h w e i g  (Naturwiss., 1931, 42, 860).— 
The heats of formation of the oxides of C, Si, Ti, Zr, 
Hf, and Th are plotted against the at. nos.

A. B. D. C a s s i e .
T h e rm o d y n a m ic s  of th e  sy n th es is  of m eth y l 

a lcoho l f ro m  w a te r-g a s . A. V. F r o s t  (J. Gen. 
Chem. Russ., 1931, 1, 367—376).—The free energy of 
the reaction C O +2H 2 MeOH is — AF/4-573P= 
log K (R T )2=3Q25/T  — 9-840 log P  +  0-00347P+14-8. 
The val. calc, on the basis of Nernst’s heat theorem 
differs from the experimental val. by -j- l-OI^O-I, 
whilst for other reactions the discrepancy is, accord
ing to  Eucken and Fried’s figures, +0-9.

R. T r u s z k o w s k i .
C onductiv ity  a n d  d ie lec tr ic  c o n s ta n t of e lec tro 

ly te  so lu tio n  a t  h ig h  frequency . M. W i e n  (Ann. 
Physik, 1931, [v], 11, 429—453).—Using the B arett 
method (cf. this vol., 801) the conductivities and 
dielectric consts. of MgS04 and Ba3[Fe(CN)6]2 solutions 
have been measured a t wave-lengths of 10, 20, and 
40 m., and those of Ba3[Fe(CN)?]2 and Li2S 04 a t 10 
and 20 m., respectively, for equiv. concentrations up 
to  5 X10-2. The results are in agreement w ith the 
Debye-Falkenhagen theory. J . W. S m t i h .

M o b ility  of so m e ions co n ta in in g  iro n . IV. 
N itro p ru s s id e  ion . F. H ô l z l  and W. S t o c k m a i r  
(Monatsh., 1929, 52, 289—294; cf. A., 1930, 1253, 
1524).—Conductivity and transport measurements of 
solutions of Na, K , N H4, Rb, and Ba nitroprussides 
give 69-45 for the mobility of the ion [Fe(CN)5NO]".

M. S. B u r r .
T e m p e ra tu re  coefficient of th e  an tim o n y  

e lec tro d e . I I .  G. P. A v s e j e v i t s c h  and I. I. 
S h u k o v  (Z. Elektrochem., 1931, 37, 771—775).— 
The stability of the electrode (cf. A., 1929, 899) is 
largely dependent on the condition of the electro
deposited Sb, and experiments have therefore been 
made with various org. solvents for the SbCl3. A 
steady potential is obtained only if the deposit is of 
the greyish, m atte type. Solutions in H C 02H, 
MeCN, and P h N 0 2 yield a smooth deposit for which 
the potential is unstable, whilst MeOH solutions yield 
a deposit of suitable structure but of less satisfactory 
behaviour than  th a t obtained with COMe2 solutions. 
By final anodic polarisation of the electrode in dil. 
H 2S 04 a reproducible, stable electrode is obtained. 
The p a of a solution for which the electrode potential 
(N-calomel electrode) is E  a t T° is given by Pu— 
{A—0-1 — (Ï '—18)0-00025}/{0-0542+ (7T- 18)0-000275}.

H. F. G i l l b e .
U se of s a tu ra te d  a m m o n iu m  ch lo rid e  in  th e  

e lim in a tio n  of co n tac t p o ten tia ls . C. N. M u r r a y  
and S. F. A g r e e  (Bur. Stand. J .  Res., 1931, 7, 713—
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721).—Liquid junction potentials may be reduced to 
¿1 -0  mv. by the use of saturated solutions of N H 4C1, 
which is considered superior to KC1 by reason of its 
greater mol. solubility. The p„ of the solution m ust 
be sufficiently low to avoid errors due to liberation of 
NH3. Prelim inary experiments on the use of RbBr, 
L iI0 3, and N H 4C104 for the purpose have been carried 
out. E. S. H edges.

Is o th e rm a l m e ta llic  cells. 0 . S c a r p a  (Mem. 
R. Accad. Ital., Sci. Fis. Mat. N at., 1930, 1, Chim., 
No. 5, 26 p p .; Chem. Zentr., 1931, i, 2848).—Metallic 
cells can produce a current when two metals in contact 
form a solution or compound. The e.m. f. of the cells ; 
Cu|Hg|Zn|Cu (0-7x10-° volt a t 15°); Cu HglCdlCu 
(1-10x10-° volt a t  15°); Cu|Hg|Zn-Hg C u; and 
Cu|Hg|Cd-Hg|Cu have been measured. Vals. of 
the last two depend on the concentration of the 
amalgam. The theoretical aspect of the phenomenon 
is discussed. A. A. E l d r i d g e .

E lec tro ch em ica l in v es tig a tio n  of so lid  s i lv e r-  
go ld  a lloys. A. O l a n d e r  (J. Amer. Chem. Soc., 
1931, 5 3 ,  3577—3588).—The e.m.f. of the cell 
Ag|AgCl,KCl|Ag, 0-015—0-75 mol. fraction Au has 
been determined between 707° and 1207° abs. W ith 
mol. fractions of Au >0-75, large drifts of e.m.f. are 
observed. A ctivity coeffs. of Ag, as well as partial 
molal heats and entropies of mixing are calc. Phases 
of low entropy exist below 800° with 0—18 at.-%  of 
Au and with > 5 0  at.-%  of Au. A phase diagram is 
suggested. J . G. A. G r i f f i t h s .

O x id a tio n -re d u c tio n  of pyocyanine. II . R e
dox  p o ten tia ls  of pyocyanine . B. E l e m a  (Rec. 
trav. chim., 1931, 50,1004).—The equation previously 
given for E h (cf. this vol., 1013) is incorrect; an 
improved method for showing the marked drop of 
potential a t 50% reduction for high vals. of the 
equilibrium const, is given. N. PI. H a r t s h o r n e .

A nodal p o la r isa tio n  of sm o o th  an d  p la tin ise d  
p la tin u m . V. V. P i t s c h e t a  (J. Gen. Chem. Russ., 
1931, 1, 377—387).—The potential a t P t anodes 
during the passage of a current depends on the form
ation of a film of 0 2 or suboxide. When the current 
is broken the potential depends on the accumulation 
of at. 0 . The behaviour of a given anode is pro
foundly affected by its previous history, and repro
ducible results are obtained only under strictly uniform 
conditions. The depolarisation potentials are in 
versely proportional to the current density for both 
smooth and platinised P t. R. T r t t s z k o w s k t .

R ela tio n s  b etw een  galvan ic  an d  voltaic  p o ten 
tia l a n d  ion ic ad so rp tio n  a s  d e te rm in in g  p o ten tia l.
M. A n d a t j e r  and E. L a n g e  (Z. physikal. Chem., 1931, 
156, 241—257).—A thermodynamic treatm ent of the 
relation of the three types of potential to the con
centration of ions in an electrolyte in the case of 
conducting electrodes. F. L. U s h e r .

T e m p e ra tu re  m e a su re m e n ts  a t  w o rk in g  elec
tro d e s . VI. B. B ruzs (Z. physikal. Chem., 1931, 
156, 279—290; cf. this vol., 435).—The partial molal 
entropies of Cu" in solutions of CuS04, viz., 27-8,
25-1, and 20-7 g.-cal. per 1°, for mol fractions 0-018, 
0-004, and 0-0004, respectively, have been calc, from

the Peltier effect a t Cu electrodes measured by means 
of a calorimeter which is described in detail.

F . L. U s h e r .
Copper d ep o sitin g  p o ten tia ls  in  co m p lex  so lu 

tions of cu p ro u s h a lid es . N. T h o n  and J . P in f l l a  
(Compt. rend., 1931,193,661—664).—Current density- 
cathode potential curves for the deposition of Cu from 
solutions of CuX (X=C1, Br, I, or CNS) in aq. MX-f- 
wHX (M =alkali metal) are all similar. Those for 
X = B r are discussed. For low current density the 
potential is relatively positive, then follows an 
arrest, after which it increases rapidly, whilst the 
potential decreases but slightly. The arrest is due to 
the reaction Cu+++ 0 ——>Cu+ ; this with increased 
current density is overbalanced by Cu+-)-©— >-Cu, 
which requires a lower potential.

C. A. SlLBERRAD.
Anode p h en o m en a  in  th e  e lec tro ly sis  of p o ta s s 

iu m  ace ta te  so lu tio n s. I I .  D isch a rg e  p o te n tia l 
of the ace ta te  ion . S. N. S h u l k  and O . J . W a l k e r  
(Trans. Faraday Soc., 1931, 2 7 ,  722—730).—At a 
smooth P t anode C2H G and CH4 are produced only 
above a crit. anode potential; this is 2-14 volts up 
to 2N, but decreases in more conc. solutions. The 
ratio C H 4/C 2H g increases with concentration but 
decreases rapidly with increasing current density.

C . W. D a v i e s .
A pplication  of th eo ry  of s im ila r ity  to  ch em ical 

phenom ena . I . Y. H o r i (J. Soc. Chem. Ind. 
Japan , 1931, 3 4 ,  388—391b).—Theoretical.

E. S. H e d g e s .
Effective (m olecu lar) c ro ss-sec tio n s  in  g as  

reac tio n s . J . S c h a y  (Z. physikal. Chem., 1931, B, 
1 4 ,  237—240).—Theoretical. In  gas reactions which 
are bimol. in both directions the effective mol. collision 
cross-sections for the forward and reverse changes 
are of the same order of magnitude. Their ratio 
appears not to  depend on the heat tone of the reaction.

N. H. H a r t s h o r n e .
R ationale  of m o v em en t of f lam e  th ro u g h  

explosive m ix tu re s  of g a se s . I. E x p lo sio n s in  
closed co n ta in e rs . O . C. d e  C. E l l i s  (J.S.C.I., 
1931, 5 0 ,  403—409t).—I t  is shown with the aid of 
timed snapshot photographs th a t all flame movement 
may be reduced to  a simple meteorological basis. 
The flame surface is an  isobaric boundary between 
two winds of opposite direction. The outward wind, 
taken with the lie of the gas space, controls the shape 
and displacement of the flame. In  multiple ignitions, 
i t  forms nodal calms. The inward wind is the mode 
of compression of the ignited gases, which continue 
their combustion, often with luminance, as “ afte r
burning.” Tracts of wall where the flame surface 
touches act as anchors, since they  not only stop the 
production of pressure, b u t also act as pressure 
drains. Wind movements th a t  increase the area 
of the flame surface, thereby increasing the ra te of 
combustion and of energy release, and th is is the 
role of motion and turbulence in increasing the speed 
of the flame by distorting it.

O xidation  of fuel v ap o u rs  in  a ir .  I . C arbon  
d isu lp b id e  an d  ca rb o n  m o n o x id e . I I .  H y d ro 
g en , m e th an e , an d  coal g a s . I I I .  C o m p ar
a tive  s tu d ies  of (a) e th an e  an d  ethylene, (b) p en t-
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an es a n d  am y len es, (c) e th y l a n d  am y l a lcoho ls, 
(d ) ace ta ldehyde  a n d  v a le ra ld eh y d e . IV . A ro m 
a tic  h y d ro c a rb o n s , cyciohexane a n d  ci/ciohexene.
V. A cetylene. E. W. J . M a r b l e s  (Trans. F ara
day Soc., 1931, 27, 681— 721; cf. A., 1928, 597).— 
Results are recorded for the pressure changes ac
companying the slow reaction in fuel-air m ixtures 
a t  various concentrations, the min. temp, a t  which 
oxidation is appreciable after 20 sec., the available 
0„ consumed in this time a t various tem p., the  com
position of the products, and the effect of solid and 
gaseous inhibitors. The pressure changes are com
plex ; usually there is an  initial decrease, not detect
able a t the higher tem p., followed by a rise. The 
temp, of initial combustion normally shows a min. 
for approx. 50% mixtures, b u t for CS2 rises throughout 
w ith  increasing m ixture strength. The tem p, coeff. 
is m arkedly greator for the paraffins th an  for the 
other compounds. Metal surfaces m ay raise or 
lower the temp, of initial combustion, bu t “ an ti
knock ” properties are always associated w ith a 
reduced temp, coeff. and a reduced yield of aldehyde 
in  the products. Theories of combustion are dis
cussed; it  is held th a t the prim ary stage is the 
formation of a peroxide. G . W. D a v i e s .

F low  m e th o d  fo r m e a s u r in g  th e  velocities of 
g a s  re a c tio n s . E. W. R. S t e a c i e  and H. A. R e e v e  
(Canad. J . Res., 1931, 5 ,  448—454).-—A m ethod for 
measuring the velocities of gas reactions by pressure 
changes is found, when tested  by the decomp, of 
NH3 on a S i02 surface, not to  be very sensitive.

R . S. C a h n .
K in etics  of th e rm a l c h lo rin a tio n  of m e th an e .

R. N. P e a s e  and G. F. W a l z  (J. Amer. Chem. Soc., 
1931, 5 3 ,  3728—3737).—The reaction has been 
investigated dynamically between 225° and 285°. 
The ra te  of chlorination is proportional to  the product 
[C12][CH J in the absence of 0 2. 0 2 strongly retards 
the reaction and the velocity is approx. proportional 
to  [Cl2]2/[0 2] and independent of [CHJ. “ Packing ” 
the reaction vessel with glass tubing or altering 
the nature of the surface has relatively small effects. 
Thus, the reaction is predominantly homogeneous 
and of the “ ch a in ” type. The temp, coeffs. indicate 
an  energy of activation 77,300 g. cal. w ith 1% 0 2 
and 31,600 g.-cal. w ithout O,. A difficulty in  assign
ing a mechanism similar to  th a t of the photo-chemical 
H 2-C12 reaction is indicated. J . G. A. G r i f f i t h s .

R eac tio n  b e tw een  oxygen  an d  ethy lene . I .  II .
S. L e n h e r  ( J .  Amer. Chem. Soc., 1931, 5 3 ,  3737— 
3751, 3752—3765; cf. A,, 1929, 1243; this vol., 
1031).—I. A C2H 4+ 0 2 m ixture was passed through 
a cylindrical pyrex vessel (vol. 65 c.c.) a t temp, between 
360° and 410°; some C 02 and H , were produced, but 
the main products were CO and material condensed 
in solid C 02. The condensate contained ethylene 
oxide, glycol, glyoxal, CH20 , H C 02H, and H 20. 
The yield of all produots decreases to different extents 
with increasing ra te of flow. The reaction is stopped 
a t temp. <500° by “ packing ” the vessel, and a t 
500° the oxidation is a t  the surface and affords mainly 
CO, C 02, and H aO. 3—5% H N 0 3 vapour does not 
catalyse the homogeneous reaction, but C„H4 reduces 
NO a t 295° (cf. this vol., 1133). In  dynamic experi

ments w ith large vessels (vol. 960 c.c.) no glyoxal was 
detected, bu t dihydroxym ethyl peroxide was a 
principal product, probably formed by oxidation of 
CHaO with H 20 2 produced in  the reaction. The yield 
of C2H 60 4 and formic acid is decreased and th a t of 
CH20  is inoreased in S i02 vessels, and C2H 60 4is absent 
from the products from vessels of Al, Fe, or pyrex 
coated with KC1 or K 2S i03. The results indicate 
th a t although the reaction is mainly homogeneous, the 
surface has an im portant effect on its course.

The oxidation of propylene a t 280—315° affords 
products similar to  those from C2H 4.

II . W ith a re-circulating system a t temp, between 
410° and 600°, and short times of contact with 
C2H 4-1 0 % 0 2 mixtures, the principal products are 
ethylene oxide and CH20 , bu t the yields decrease at 
the higher temp, and some MeCHO is formed probably 
by therm al rearrangem ent of C2H 40 . A t 450°, the 
polymerisation of C2H 4, mainly to  propylene and a 
little butylene, becomes prom inent and increases 
with rise of tem p .; 0 2 catalyses the reaction. The 
prim ary process of the oxidation probably consists of 
the activation of C2H 4 with the formation of a peroxide 
leading to  the production of C2H 40 , and also the 
direct oxidation of C2H4 to CH20 . The other 
products appear in subsequent steps.

J . G. A. G r i f f i t h s .
N ew  se rie s  of h o m o g en eo u s u n im o le cu la r gas 

re a c tio n s . C. C. C o f f i n  (J. Amer. Chem. Soc., 1931, 
5 3 ,  3905—3906).—Preliminary. Gaseous decomps, 
represented by the equation R " 'C 0 2-CHR'-C02R "— >■ 
R 'C H 0 + R " 'C 0 -0 ,C 0R " are homogeneous and 
unimol. J . G. A. G r i f f i t h s .

H y d ra tio n  of m e ta p h o sp h a te s  in  n e u tra l  and  
ac id  so lu tio n . S. S. D r a g u n o v  and A. N. Ross- 
n o v s k a j a  (Z. anorg. Chem., 1931, 2 0 0 ,  321—331).— 
Both in neutral and in acid solution N aP 0 3 combines 
with H 20  to  give orthophosphate only. -The reaction 
appears unimol., bu t the velocity coeff. decreases with 
time owing to  the inhibiting influence of the ortho
phosphate formed. (N aP03)6 in neutral solution also 
gives rise to  orthophosphate only, bu t in acid solution 
pyrophosphate is also formed. F. L. U s h e r .

K in etics  of th e  io d o m e tric  o x id a tio n  of th io - 
cy an ate . E . A n g e l e s c u  and V. D. P o p e s c u  (Z. 
physikal. Cliem., 1931, 1 5 6 ,  258—278).—In  presence 
of N aH C03 the reaction determining the observed 
velocity is bimol. between CNS' and 01 ', bu t in 
practice it appears unimol. on account of the ex
trem ely small concentration of OI' compared with th a t 
of CNS'. The I '  produced in  the reaction acts as a 
negative catalyst. In  presence of NaOH the  slowest 
of the single reactions is the hydrolysis of ICN. The 
oxidation is practically instantaneous when NH 3 or 
NH4 borate is used as the alkali, because under these 
conditions the concentration of OI' is greatly increased 
and the ICN is not hydrolysed. F. L. U s h e r .

O x id a tio n  velocity  of so d iu m  su lp h ite  an d  
velocity  of d isso lu tio n  of oxygen  in  w a te r . S.
M i y a m o t o , T. K a y a , and A. N a k a t a  (J. Sci. H iro
shima Univ., 1931, A, 1, No. 2, 125— 145).—Measure
m ent of the velocity of oxidation of N a2S 03 provides a 
method for determining the initial ra te  of dissolution 
of 0 2 in H aO. The velocity coeffs., calc, as zero order
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reactions, were a linear function of tlie air velocity. 
The oxidation velocity was also proportional to the 
partial pressure of 0 2. The threshold val. of the 
velocity components vertical to the surface, above 
which mols. of 0 2 can enter the liquid phase, is calc, to 
be 1-65 XlO5 cm. per sec., independently of temp, 
between 15° and 35°. C h e m i c a l  A b s t r a c t s .

P e rio d  of in d u c tio n  of ch em ica l re ac tio n s .
II . A ction  of h y p o p h o sp h o ro u s ac id  on so d iu m  
iodate . P. N e o g i  and B. S e n  (J. Indian Chem. Soc., 
1931,8,725—737).—W henH 3P 0 2and N a I0 3 aremixed 
the time which elapses before the appearance of I  is 
unaffected by light, bu t depends on the concentration 
of the reactants. K —T x C /,x G {, where I i  is a sp. 
const., T  the period of induction, and C/, and C,- are 
the concentrations of the two salts, respectively. 
Rise in temp, causes a decrease in T , as also does the 
addition of the following substances : MeOH, CC14, 
CcH 6, CS2, o-, ra-, and p-xylene, CHC13, dil. mineral 
acids, S sol, reducing agents, finely-divided metals, 
Pt-black, and animal charcoal. N a2S20 3 causes a 
marked diminution of T  and even complete dis
appearance if sufficiently conc.; NH 4CNS, Na2S4Q6, 
and K I act similarly. T  increases in presence of 
EtOH , Pr^OH, n- and wo-BuOH, C3H 5(OH)3, Cl', 
S 04", N 0 3', citrates, tartra tes, dextrose, lsevulose, 
mannose, d- and I-tartaric acids, and maleic and 
fumaric acids, Z-tartaric and furaaric acids having 
more influence than  their optical isomeridos. P raOH 
totally  inhibits the reaction, whilst sucrose has no 
action and oxidising agents have very little. The 
crit. val. of Gi a t  which T  disappears, for a fixed val. 
of Gh of 0-0172.3/, is 0-9130.3/. M. S. B u r r .

V elocity  of h y d ro ly s is  of acyl d eriv a tiv es  of 
g ly o x im es. M. M i l o n e  (Atti R. Accad. Sci. 
Torino, 1931, 66, 59—66; Chem. Zentr., 1931, i, 
3113).—The Ac2 and Bz2 derivatives of a-benzildi- 
oxime were hydrolysed 6 times as rapidly as those of 
the (3- and 3 times as rapidly as those of the y-form. 
The Ac2 derivatives have m. p. 148°, 125°, and 115°, 
and the Bz2 derivatives m. p. 220°, 159°, and 135°, 
respectively. A. A. E l d r i d g e .

T h e rm a l c o n s ta n t an d  te m p e ra tu re  coefficient 
of fe rm e n ta tio n  by  ex p ressed  y ea s t ju ice and  
y e a s t m a c e ra tio n  ju ice. S. K o s t y t s c h e v  and
G. M e d v e d e v .—See this vol., 1457.

D ependence of re ac tio n  velocity  on su rface  
an d  a g ita tio n . I I I .  E x p e r im e n ta l s tu d y  of 
ag ita tio n . A. W. H i x s o n  and J . H. C r o w e l l  (Ind. 
Eng. Chem., 1931, 23, 1160—1169).—The consts. 
obtained by application of the eube-root law to dis
solving systems form criteria of the intensity of the 
agitation accompanying the process. The idea of a 
standard agitation has been developed and applied 
to the investigation of the dissolution of salts in 
H 20 ; the effects of all the known variables have 
been studied. E. S. H e d g e s .

R ate  of d isso lu tio n  of a  g ra n u la r  so lid . K , M. 
W a t s o n  (Ind. Eng. Chem., 1931, 23, 1146—1151).— 
Pick’s law of diffusion is developed to express the 
rate of dissolution of a granular solid as a function of 
temp,, concentration, particle size, and ra te of move
ment. An apparatus for the quant, study of rates

of dissolution, in which a thin layer of the solid 
charge is contained in a short chamber through 
which the solvent m ay bo passed a t  a const, rate, is 
described. The coeffs. and functions of the proposed 
equations have been evaluated for the dissolution of 
Na2C03,10H20  in H 20 . E. S. H e d g e s .

D issolu tion  of m e ta ls  in  a c id s . J . N. B r o n s t e d  
and N. L. R. K a n e  (J. Amer. Chem. Soc., 1931, 53, 
3624—3644; cf. A., 1928, 717; 1930, 1530).—The 
rate of dissolution of approx. 0-024iJ/-Na amalgam 
in aq. solutions of p a > 7-5  has been investigated a t 
18° by the pressure of H 2 produced. The rate of 
reaction is directly proportional to  the square root of 
Na concentration, and hence the reaction is com
pleted in a finite time. The rate of reaction with aq. 
NaOH is slow and not reproducible. W ith phosphate, 
glycine, and PhOH buffers of const. [H‘], the velocity 
increases linearly with buffer concentration. Con
ductivity effects are absent) The results support the 
view th a t the dissolution of a pure m etal {e.g., Na) is 
due to reaction between an electron in the m etal and 
a mol. of the acid. This idea conforms with the 
extended theory of acids and bases. The reactivity 
const, of the acids tend to increase with the strength 
of the acid, bu t other effects intervene. The presence 
of 0-0001.3/-[Co(NH3)sH 20 ]" ' in the glycine buffers 
greatly accelerates the reaction ; higher concentra
tions lead to violent reaction and a deficiency of 
evolved H 2. The result is explained as an effect of 
the high positive charge and the resultant strong 
attraction for electrons. The great strength of the 
H 30 + ion is correlated with its extreme speed of 
reaction, and the dissolution of Na in strong acids is 
governed chiefly by the velocity of the diffusion 
process. The ra te of reaction of Na with PhOH in 
C 6H g is proportional to the concentration of PhOH 
and the reaction const, of the la tter is much higher 
than  in H 20 . J . G . A .  G r i f f i t h s .

C om pounds of th e  sy s te m  C aO -FeO  an d  th e ir  
ro le  in  P o r tla n d  cem en t. I I .  J . K o n a r z e w s k i  
(Rocz. Chem., 1931,11, 607—635; cf. this vol., 1010). 
—Ca ferrites are formed from CaC03 and Ee20 3 a t 
temp. >500°. The reaction takes place in the solid 
phase, its velocity being given by y2—2kt, where y  is 
% transformation and t is time, and the effect of 
temp, on k is given by lc—c,n~(lAIRT. The curve con
necting log y  with t consists of two intersecting 
straight lines; this is due to  the fact th a t a t lower 
temp. CaC03 reacts directly with Ee20 3, whilst a t  
above 900° CaO is formed, which also reacts with 
Ee20 3. The velocity of reaotion also depends on 
the degree of comminution of the substrates. H 20  
has little action on 2Ca0,Fe20 3. The reduction of 
2Ca0,Fe20 3 in H 2 commences a t about 500°, the 
ratio Ee : EeO in the product increasing with rise in 
temp. 2Ca0,Fe20 3 does not decompose below 1400°. 
CaO forms a compound with FeO, probably 2CaO,FeO. 
2Ca0,Fe20 3 is the only ferrite possessing cementing 
properties, and it  is probable th a t this compound 
exerts a favourable effect on the binding of cement. 
The addition of Fe20 3 to Portland cement facilitates 
the grinding and burning of the raw material and 
enhances the strength of the product.

R . T r u s z k o w s k i .
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D e te rm in a tio n  of speed  of co m b u s tio n  of 
co llo idal p o w d er. H. M u r a o u r  (Technique mod., 
1931, 23, 177—185; Chem. Zentr., 1931, i, 2712) — 
Calculation by the usual method, from (8p/8t)m:ix. , 
may lead to  substantial errors. The surface fpSt 
corresponding with the pressure-tim e curve is there
fore determined by evaluation of P mr̂ J x ; x= A  log p /  
At—tgu. By the use of a K rupp bomb (700 g. charge) 
the speed of combustion of uniform powders m ay be 
readily determined. A. A. E l d r id g e .

T o p o ch e m is try  of co rro s io n  a n d  p a ss iv ity . I.
E . P ie t s c h  and E. J o s e p h y  (Z. Elektrochem., 1931, 
37, 823—838).—The electrochemical theory of corro
sion is considered to  be inadequate. A theory is 
evolved, according to which the prim ary process of 
corrosion consists in adsorption a t active discon
tinuities in the surface of the metal, and is developed 
on the lines of quantum  mechanics, with application 
to  heterogeneous catalysis, the catalytic influence of 
ions on corrosion, and the phenomena of passivity 
and overpotential. E. S. H e d g e s .

S u rface  re a c tio n  b e tw een  e thy lene a n d  the  
h a lo g en s . R . B. M o o n e y  and H. G. R e i d  (J.C.S., 
1931, 2597—2605).—The reaction between C2H 4 and 
I  to form C2H 4I2 occurs a t 30° a t the surface of I  
crystals, the rate (measured manometrically) being 
proportional to the C2H 4 pressure. A glass surface 
covered with E tO H  has an activity  comparable with 
th a t of I, bu t glass and paraffin are inactive. The 
heat of activation (from temp, coeff.) is 19-8^3 kg.- 
cal. C2H4 and (CN)2 do not react on glass a t 150°, or 
on S i02 gel a t 110°. CNC1 and CNBr do not react 
with C2H4 a t 37°, bu t CNI and C2H 4 give C2H 4I2 and 
(CN)2. H. J .  E m e l e u s .

K inetics of th e  ca ta ly tic  h y d ro g e n a tio n  of 
e thy lene . C. S c h u s t e r  (Z. physikal. Chem., 1931, 
B , 14, 249—264).—Tho ra te of the reaction C2H 4-j- 
H 2= C 2H g a t the surface of activated charcoal, 
containing about 3% of Fe and a trace of Cu, between 
— 84° and 50° a t  low pressures depends only on the 
I i2 pressure (to which the H 2 surface concentration 
is almost directly proportional) unless the surface 
concentration of the C2H 4 is below 0-4—0-5 c.c. 
per g., in which case it "depends also on this. I t  is 
concluded th a t the reaction occurs only a t  active 
centres, which are saturated  with C2H 4 so long as 
the surface concentration of this gas is not below 
the  above crit. val. They m ay be the metallic 
atom s present, since tho number of these is of the 
same order as the number of centres calc, from this 
crit. val. At 75° and, towards the end of the 
reaction, a t 50° the ra te  is best represented by the 
equation d x /d t= K (a —x)1'5, the symbols a and x  re
ferring to  H 2, and this is attribu ted  to the altered form 
of the H 2 adsorption isotherm a t  higher tem p. The 
heat of activation between — S4° and 50° is 2000^500
g.-cal., and this low val. m ay be explained either 
by the reaction ra te being governed by the ra te  of 
diffusion of H 2 on the charcoal towards the active 
centres, or, if i t  be assumed th a t the reactants can 
remain in contact for a long time, by the theory of 
Born and Weisskopf (this vol., 576, 91S).

N. H . H a r t s iio r n e .

S y n th es is  of c a rb a m id e  fro m  a m m o n iu m  
c a rb a m a te . B. N e u m a n n  and A. S o n n t a g  (Z. 
Elektrochem., 1931, 37, 805—812).—The formation 
of CO(NH2)2 from NH„-C02N H 4 by heating in a 
steel bomb lined w ith Sn-Pb alloy increases rapidly 
and the yield is higher as the temp, is raised from 
135° to 155°. Addition of A120 3 or FeO for tho 
purpose of removing tho H 20  produced in the reaction 
does not improve the yield, b u t has the reverse effect. 
Since the equilibrium is altered, these substances 
cannot bo considered as catalysts, although the 
velocity of reaction is increased, and they appear 
to act by lowering the m. p. of the mixture, thus 
favouring reactions in the liquid phase. Other 
addenda used technically probably act in the same 
way. E. S. H e d g e s .

E n erg y  tra n s fo rm a tio n s  a t  su rfaces . I I I .  In 
fluence of p o la r  a d so rp tio n  on th e  r a te  of h y d ro 
g en a tio n  of dyes. H. K a u t s ic y  and W. B a u - 
m e is t e r  (Ber., 1931, 64, [2?], 2446— 2457; cf. this 
vol., 1353).—Silicic acid gel is combined with 
[Pt(N H3)4]++ ions by polar adsorption and the 
adsórbate after desiccation in vac. is reduced by 
H 2 a t 360°. A Th liydroxide-P t catalyst, obtained 
by adsorption of [Pt(OH)6] ions and reduction 
a t  120—150°, is also used. The ra te of hydrogenation 
of methylene-blue in presence of these catalysts, 
the former of which adsorbs whereas the la tte r does 
not adsorb methylene-blue from aq. solution, is 
determined. The velocity is extraordinarily re
stricted by polar adsorption, the effect being more 
marked with diminution of the concentration of the 
solution which is in equilibrium with the amount of 
methylene-blue on the surface. Only th a t portion 
is hydrogenated which is dissolved in H 20  and reaches 
the P t  of the catalyst to  be thereby adsorbed. W ith 
insol. polar adsorbed dyes the rate of hydrogenation 
is immeasurably small. W ithin the surface there 
is no m arked diffusion of the polar adsorbed dye 
mols. among themselves or with the catalytically 
active regions and hence no direct interaction. The 
interchange of mols. occurs through the solution.

H. W r e n .
A cid a n d  s a l t  effects in  ca ta ly sed  reac tio n s . 

XXV. C a ta ly tic  effects in  th e  in tra m o le c u la r  
t ra n s fo rm a tio n  of p h o ro n e . H. M. D a w s o n  and 
E. S p i v e y  (J.C.S., 1931, 2658—2665).—The catalytic 
effect of HC1, AcOH, and acetate buffers on the 
change of phorone preceding its  reaction w ith I  was 
measured a t 25° in 50% EtO H  solution. Tho 
dissociation const, of AcOH in 50% EtO H  is 2-7 X 10~®. 
The autocatalytic reaction was studied. The catalytic 
effect of the solvent medium was large in the early 
stages. H. J . E m e l é u s .

A ction  of so d iu m  h y p o p h o sp h ite  on  aqueous 
so lu tio n s  of co b a lt s a lts . C. P a a l  and L . F r i e d  e - 
r i c i  (Ber., 1931, 64, [B], 2561—2569).—In  contrast 
to the behaviour of Ni solutions (this vol., 1019), 
aq. solutions of CoCl2 are not reduced by NaH2P 0 2 
even in presence of small am ounts of Pd. In  aq. 
N H 3 in presence or absence of catalyst reduction 
occurs with production of Co and a little Co phosphide. 
Addition of Pd  accelerates the change, and with 
relatively large am ounts of catalyst Co free from
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phosphide is obtained. CoCl2 in  presence of alkaline 
Na K  -tartraite, even without Pd, yields mainly Co 
with a little  Co phosphide. Reduction does not 
occur when CoCl2 in presence of an excess of NaOAc 
is warmed w ith N aH 2P 0 2, and addition of Pd affords 
salt-like materials containing Co, P , and 0 . T reat
ment of m ixtures of Co and Co phosphides with HC1 
leaves a residue richer in P  than  the original material, 
but the; phosphide is simultaneously attacked to  a 
marked extent. I f .  W r e n .

Influence of so lv en ts  on  ch em ical re ac tio n s . I. 
R eaction  b e tw een  tr ich lo ro a ce tic  ac id  an d  ethy l 
d iazo aceta te  in  h y d ro c a rb o n  so lven ts , an d  th e  
influence of ad d itio n s . A. W e is s b e r g e r  and J . 
H ö g e n  (Z. physikal. Chem., 1931, 156, 321—351).— 
The predom inant reaction between CC13*C02H  and 
E t diazoacetate in non-liydroxylic solvents a t 0—-10° 
is bimol. and yields N2 and an ester of glycollic acid. 
The temp, coeff. in CßH 14 and C7H 8is 1-7. Although 
satisfactory vals. of the velocity coeff. k  are obtained 
with an equimol. solution of the reactants or -with 
an excess of acid, if an excess of ester is presont k 
falls rapidly w ith decrease of the acid concentration, 
Tho effect is caused by the formation of a mol. com
plex between the reactants' The influence of various 
additions to  the solution has been studied, lc is 
depressed by E t20 , COMe2, alcohols, menthone, and 
N H Ph2, and, to  a smaller extent, by acetophenone 
and benzophenone. Anisole, Ph20 , CGH 6, N Ph3, 
and tribromoaniline are without influence. The 
retarding influence is due to  combination of the 
added compound with the acid, and its extent m ay 
be regarded as a measure of the affinity between the 
acid and the compound. H . F . G i l l b e .

T e m p e ra tu re  coefficient of re ac tio n s  ca ta ly sed  
by  ac id s  a n d  b a se s . M. K il p a t r ic k , jun., and 
M. L. K il p a t r ic k  (J. Amer. Chem. Soc., 1931, 53, 
3698—3710; . cf. A., 1928, 848; 1930, 300).—The 
catalysis of the m utarotation of a-glucose has been 
investigated dilatometrically in 0—0-25M-HC1, 
acetate-AcOIf, and pyridine-pyridinium chloride 
buffers. Catalytic consts. for H ’, AcO', and pyridine 
have been evaluated, and the following heats of 
activation have been calc, from the temp, coeff. : 
H ' 19,300 g.-cal., AcO' 19,100, pyridine 18,000, and 
H 20  17,000. Generalising from the results, little 
change in  the relation between catalytic strength and 
relative acid strength is to  be expected with change 
of temp, in  the  m utarotation of glucose.

: J . G. A. G r i f f i t h s ,
T ra n s fo rm a tio n  of g reen  in to  v io le t m o d i

fica tions of c h ro m iu m  su lp h a te . S. I. O r l o v a  
and N . N. P e t i n  (J. Gen. Chem. Russ., 1931,1, 345— 
358).—-The spontaneous transformation of green into 
violet solutions of Ci-2(S04)3 is accelerated by H ' or 
S04", and is represented by [Cr40 4(S04)4]S04 +  
H 2S 04^==2Cr2(S04)3-l-H20 . This equation also ex
plains the accelerative effect on the velocity of crystall
isation of the addition of acids to  Cr alum solutions.

R . T r u s z k o w s k i .
T h io l co m p o u n d s a s  an ti-c a ta ly s ts  in  ox id

a tions w ith  m o le c u la r  oxygen. II . O xidation  
of th io l co m p o u n d s w ith  h y d ro g en  perox ide . 
A. S c h ö b e r l  (Z. physiol. Chem., 1931, 2 0 1 , 167— 

4 x

190; cf. this vol., 691).—Previous work is confirmed. 
The anti-catalytic action of SH-compounds holds also 
with SH-CH2-C02H. The disulphide compounds of SH- 
glutathione (SS-glutathione, [a]g41—115-6°) and of 
SH-CH2’C02H  are readily obtained by oxidation with 
H 20 2; they are inactive. This confirms tho slow 
inactivation of the anti-catalyst as being due to  
oxidation by H 20 2 produced in the reaction.

J . H. B ir k in s h a w .
A utox idation  of b enzaldehyde. A ction  of an ti-  

oxygenic com p o u n d s an d  ap p lica tio n s . O x id 
ation  of ethy len ic co m p o u n d s. E. R a y m o n d  (J. 
Chim. phys., 1931, 2 8 , 480—510; cf. A., 1930, 1582). 
—Bertram’s purification of oleic acid is modified (A., 
1927, 750). Traces of H 20 , H 2SO,„ NaOH, and N H 3 
are anticatalysts in the autoxidation of PhCHO. The 
velocity of autoxidation of PhCHO in the presence of 
oleic acid, esters of ethylenic acids, ethylenic hydro
carbons and alcohols, and cyclic compounds is given 
by v ~ e r Rc,. where c is the concentration of and K  is 
characteristic of the anticatalyst. K  is greatly in
fluenced by the nature and position of the various 
groups relative to the ethylenic linking. Proxim ity 
and multiplicity of CGH G nuclei and multiplicity of 
ethylenic linkings greatly increase K, which is largely 
diminished by C 02H  and OH. Zrans-Compounds are 
more active than  cis.

B z02H formed in the oxidation of PhCHO oxidises 
dissolved substances, and good yields of the ethylenic 
oxides of oleic acid, stilbene, styrene, and squalene 
have been obtained. J .  G . A. G r i f f i t h s .

C atalytic ac tio n  of su rfaces . J . E: N y r o p  
(Chem. and Ind., 1931, 752—755).—Starting from 
Sommerfeld’s theory of the state  of free electrons in 
conductors, the conditions for the existence of an 
atm . of rapidly-moving electrons in  the immediate 
vicinity of a metallic surface are worked out and 
catalytic phenomena are explained by assuming 
chemical reactions to  be promoted by these electrons. 
If  various mols. are brought in between the surface 
electrons, electronic im pact m ay ionise or activate 
the mols., forming ions which are able to  produce 
new mols. by collision with other ions or mols. Such 
new mols. m ay also be ionised and thereby adsorbed, 
bu t some of them  will leave the surface zone. A 
catalytic process is thereby produced. If new mols. 
are not formed, ordinary adsoiption takes place. If 
mols. having a low energy of ionisation are also 
present they will preferentially occupy the zone and 
thereby hinder the catalytic process, thus having a 
“ poisoning” action. The following laws governing 
catalytic processes are deduced : (1) The catalytic 
effect of a surface depends on the max. kinetic energy 
of-the “ f re e ” electrons of the catalyst. (2) If  the 
ionisation energy of a mol. is lower or becomes lower 
close to the surface than  the  kinetic energy of some of 
the surface electrons, ionisation occurs and the mol. will 
be adsorbed. (3) Adsorbed mols. will react as in the 
gaseous phase, bu t the energy of activation is lowered 
by ionisation or activation caused by the surface 
electrons and/or the number of active collisions 
between the mols. is increased. (4) New mols. having 
the highest ionisation energy and/or the lowest mol. 
wt. tend to be produced. (5) Rise of temp, increases
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the number of collisions, bu t lowers the flow through 
the adsorption zone. (6) Pressure increases the flow 
through the adsorption zone. (7) The catalytic effect 
is proportional to  the accessible area of the catalyst. 
The operation of these laws is dem onstrated for the 
synthesis of NH 3, the deeomp. of E tO H  vapour, and 
the production of MeOH. The theory offers a simple 
explanation of m any phenomena in  which selective 
effects have hitherto been supposed. The theory is 
extended to  enzymes, by assuming th a t an enzyme 
consists of mols. having electron-active groups (double 
linkings, C8H c rings, etc.) adsorbed side by side on 
colloid surfaces, whereby mols. penetrating between 
the enzymic mols. are exposed to electronic impact.

E. S. H e d g e s .
C ata ly tic  d eco m p o sitio n  of ca rb o n  m o n o x id e .

IV. B eh av io u r of n ick e l c a rb id e s . H. T u t iy a  
(Bull. Inst. Phys. Chem. Res. Tokyo, 1931, 10, 951— 
973).—An A -ray investigation of the catalytic de
eomp. of CO by Ni or NiO has confirmed th e  form
ation of Ni3C and a percarbide, NixC. The per- 
carbide is formed from NiO a t 270° and rapidly 
decomposes into Ni3C and C a t 284°; it is also decom
posed by atm . H 20  vapour. Ni3C is quite stable at 
285° and catalyses the decomp, of CO. In  the temp, 
range of stability  of Ni3C the reaction 3 N i+ 2 C O ^ =  
Ni3C-j-C02 is possible, but not the reaction 2CO= 
C-J-C02. Eree Ni is found in the earlier stages of 
reduction of NiO, b u t later changes completely to 
carbides. E. S. H e d g e s .

P re s s u re  h y d ro g e n a tio n  w ith  iod ine a s  c a ta 
ly s t. J . V a r g a  and L, A l m a s i .— See B., 1931, 1003.

C ata ly tic  fo rm a tio n  of m e th a n e  fro m  ca rb o n  
m o n o x id e  an d  h y d ro g en . S im u ltan eo u s  c a ta 
ly tic  ac ce le ra tio n  of th e  w a te r-g a s  re a c tio n  an d  
th e  A rm s tro n g -H ild itc h  re ac tio n . J .  C . G h o s h , 
K. M. Ch a k r a b a r t y , and J .  B. B a k s h i  (Z. E lektro
chem., 1931, 37, 775—779).—The reaction between 
CO and H 2 a t 471° on a N i-Th-Ce catalyst proceeds 
according to  the equations 2mCO+2??iH2^= i w,C02-|- 
mCH4 and ?iC04-nH2-|~nH20 ^= i:nC 0 2+2?iH 2; no 
C separates. The ratio  m /n  diminishes with time, even 
with const, composition of the gas m ixture, owing to 
the Ni losing its activity  as regards CH4 formation 
without, however, becoming less active as regards the 
water-gas reaction. The m ixture of reaction products 
has a higher heat of combustion than  blue water-gas, 
viz., 426-5 B.Th.U. per cu. ft., and after removal of 
C 02 and H 20  a higher val. th an  CO or carburetted 
water-gas, viz., 722 B.Th.U. per cu. ft. W ith one 
catalyst, a t a gas velocity of 6500 c.c. per hr. per c.c. 
of catalyst, the equilibrium conditions of both the 
water-gas and the Arm strong-Hilditch reactions are 
a ttained a t 471°. H . F . G i l l b e .

C ata ly tic  d eco m p o sitio n  of ca rb o n  d isu lp h id e  
by  h y d ro g en . B. N e u m a n n  and E. A l t m a n n  (Z. 
Elektrochem., 1931, 37, 766—771).—The reaction on 
a number of catalysts a t 180—8S5° has been investig
ated. In  all cases there is a  max. in the tem p.-%  
decomp, curve. The activ ity  of the catalysts as re
gards the production of H 2S falls in  the order P t 
(90% decomp, a t 500°), Cu, Pb, Cr oxide mixture, 
Ag, MgO-j-ThO (54% a t 700°). The order is quite 
different if determined in term s of the to tal CS2

decomposed, owing to the formation of other S com
pounds. Fractionation of the reaction products 
shows th a t the quantity  of H 2S formed is very small at 
temp, below 600°, b u t rises rapidly thereafter to a max. 
a t S50°; the am ount of C2H 4 produced falls to  zero at 
about 700°, its place being taken by CH4, of which 
the  yield is a max. a t 850°. The greater p art of the 
H 2S produced results from the decomp, of org. com
pounds, and the usual simple formulation of the re
action is therefore incorrect. Although the equation 
CS2q-4H2= 2 H 2S-f:CH4 represents approx. the to tal 
reaction a t 870°, the sequence of products a t lower 
tem p, is probably CS2->HCS2H->CH2S>M eSH-> 
CH4. ’ H. F. G il l b e .

V elocity  of ca ta ly sed  h y d ro g en a tio n . I . A. 
K a il a n  and (F r l .) H. C. H a r d t  (Monatsh., 1931, 58, 
307—368).—The hydrogenation velocities of cinnamic 
acid, its Me, E t, P ra, Bua, Ph, and CH2Ph esters, oleic 
acid, and olive oil have been measured a t 180—200° 
using Ni deposited by reduction on kieselguhr, or in 
some cases w ithout carrier, as catalyst. In  general, 
the  unimol. velocity coeff. diminishes as the reaction 
proceeds, especially a t the beginning, and experi
m ents under apparently comparable conditions give 
very different results. The coeff. is least for the E t 
ester and greatest for the CH,Ph ester. For the latter 
and for the P ra and Ph esters it is greater th an  for 
cinnamic acid itself. The coeff. for oleic acid is about 
the same as for cinnamic acid, bu t less for olive oil. 
The coeff. for olive oil increases rapidly as the re
duction temp.] of the catalyst rises from 250° to 
320°, b u t much more slowly for higher reduction 
tem p., especially above 460° (to 550°). Increase of 
the wt. of catalyst from 0-025 to  0-1 g. increases the 
velocity of hydrogenation of 20 g. of olive oil, but a 
further increase of the am ount of catalyst to  2 g. 
produces no effect. If, instead of using 2 g. of 
kieselguhr containing 20% Ni, 0-4 g. of Ni alone is the 
catalyst, the coeff. is reduced 10—15 times, and it is 
always 0-2—0-25 as great if a Ni-kieselguhr prepared 
with N a2C03 instead of NaOH is used, and 0-33—0-5 
as great for a Ni-silicic acid catalyst. In  the total 
hydrogenation of oleic acid more th an  2H per mol. 
of acid is used. Experim ents w ith stearic acid seem 
to indicate th a t this m ay be due to  reaction with the 
C 02H  group. M. S. B u r r .

C ata ly tic  re d u c tio n  of ca rb o n  m o n o x id e  a t  the 
o rd in a ry  p re s su re . X . Influence of ce rta in  
su b s tan ce s  on  th e  ca ta ly tic  effect of G o-C u-M gO . 
K, F u j i m u r a  (J. S oc. Chem. Ind., Japan, 1931, 34, 
384— 3 8 6 b , and Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1931, 17, 16—21).—The reduction of CO by 
H 2 in presence of Co-Cu-MgO is prom oted considerably 
by the oxides of Th and U, and less by those of W, 
Mo, and Cr. E. S. H e d g e s .

S pecific ity  of d ifficu ltly  red u c ib le  oxide c a ta 
ly s ts  fo r h y d ro g en a tio n . J . V. V a u g h e n  and 
W. A. L a z ie r  (J. Amer. Chem. Soc., 1931, 53, 3719— 
3728).—C2H 4, C3H 6, and C4H 8, when mixed with H 2, 
are not hydrogenated by contact with Mo20 3, V20 3, 
MnO, MgO, T i0 2, ZnO alone or with Cr20 3, A120 3, or 
Fe at. 400°! Cu, Zn, and Zn on ZnO are effective. 
Hydrogenation of COMe, a t 150 atm . w ith a ZnO- 
Cr20 3 catalyst affords 16% of Pr^OH with large recovery
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of COMe2. N a2C 03 on the catalyst prevents dehydr
ation of Pr^OH. I t  is suggested th a t in the oxide 
surface the valency forces of the metal atom are so 
strongly directed to  the interior of the crystal lattice 
that weak negative groups (e.g., C.'C) are not able to 
form a suitable complex w ith the surface to react 
with activated H 2. W ith such an oxide surface only 
COMe2, P1iN02, etc. can form an active complex.

J . G . A. G r i f f i t h s .
E ffect of p h o sp h o ru s  v ap o u r on reac tio n  

betw een  in can d escen t tu n g s ten , w a te r  v ap o u r, 
and  oxygen, in  p re sen ce  of a n  in e r t  g as . J . T. 
R a n d a l l  and J .  H . S h a y l o r  (Trans. Faraday Soc., 
1931, 27, 730—735).—Reactions in a gas-filled lamp 
are studied by the changing resistance of the filament. 
In  absence of P, small quantities of H 20  give WO, 
whereas traces of 0 2 give higher oxides; with P  
present, traces of H 20  do not a ttack  the filament, but 
appear to  give P 30." C. W. D a v ie s .

[C ataly tic] conversion  of m e th an e . I, II .
N. A. K l y u k v i n  and S. S. K l y u k v in a  (J. Chem. Ind., 
Russia, 1930, 7, 743—752, 877—885).—CH4 was 
passed alone, and with C 02 or H 20 , in presence of a 
catalyst, through heated porcelain or Fe tubes. W ith 
reduced NiO a t 850° only 1-6% CH4 remained un 
changed; the gas contained H  94-3, N 4-1%, and the 
increase in vol. was 99-6%. The therm al decomp, of 
CH4 m ay be complicated by formation of CO and C 02 
and (in absence of Ni) of unsaturated compounds. 
Equal vols. of CH4 and C 02 a t 1000° with Ni gave 
97-6% conversion: CH4+ C 0 2= 2 C 0 + 2 H , (CO 47, 
H 2 48-6, N 2 2-6%); formation of CO begins a t 700°. 
Addition of A120 3 to  Ni retards conversion. At 1000°, 
w ithout a catalyst, 43% conversion occurred in a 
porcelain tube and 58% in a Fe tube. Under similar 
conditions the conversion of CH4 is in direct propor
tion to the speed of the g a s ; the yield a t 9 litres per 
hr. is 90% of th a t  a t 3 litres per hr. For the con
version CH4+ H ,0 = C 0 + 3 H , (at low temp. CH4-f- 
2 H ,0 = C 0 2+ 4 H 2; CH4+CO“2= 2 C O + 2 H 2; H 20 +  
C 0 = C 0 2+ H 2) the mixture of CH4 with 4 vols. of steam 
was passed a t a velocity of 6 litres per h r . ; the best 
result gave 98-4% conversion of CH4, with 218% in
crease in vol. (C02 5-8, CO 12-6, H , 80, 0 2 0-4, N2
0-7, CH4 0-5%). Substitution of A120 3 or reduced Fe 
for Ni was unsatisfactory. Activated vegetable C 
gives 100% conversion (cf. Ni, 33-3%) a t 800°; the 
conversion is accompanied by the reaction C + 2H 20 =  
C 02-f-2H2. Conversion of CH4 with C in absence of 
H 26  gives 100% conversion a t 900—950° (C02 0-2, 
CO 0-8, H 2 93-1, N„ 5-9%). W ith Ni the reaction of 
CH4 alone starts a t 300° and reaches complete con
version a t 850° ; with C it  starts a t 500—600°, and 
a t 1000° 62-4% conversion takes place. Inactivated 
birch C gave 47-1% conversion of CH4 a t 1000° in a 
porcelain tube or 100% at 900° in a Fe tube. From 
27 g. of C, 26-8 g. were recovered.

Ch e m ic a l  A b s t r a c t s .
C ry sta llised  b o ro n . L . H a c k s p il l , A . St i e b e r , 

and R. H o c a r t  (Compt. rend., 1931, 193, 776—778). 
—-A very condensed high-frequency spark is passed 
between electrodes of Mo or W in a mixture of H 2 
and BC13 vapour. W ith 300 w atts 0-5 g. of B is 
obtained in 3 hr. as a product of metallic appearance,

resembling As, hardness 9 (Mohs), d20 3-33. I t  is 
attacked bv aqua regia a t 120— 130°, and is a t least 
99% pure. X-Rays show it to bo cryst., probably 
hexagonal. The product of the action of incandescent 
W on BBr3 vapour is similar in structure, bu t not 
B48C2A13. C. A. S il b e r r a d .

S epara tion  of su lp h id e  film s on m e ta ls . E. 
B e u t e l  and A. K u t z e l n ig g  (Monatsh., 1931, 58, 
295—306).—Anodic separation of sulphide films of 
Au, Pt, and Pd from complex thiosulphate solutions 
and cathodic separation of the sulphides of Pb, Sb, 
Bi, Mn, Fe, Ni, and Co m ay bo observed. When 
sol., the simple thiosulphate may bo used. Cu2S 
cannot be obtained electrolytically, bu t is formed by 
metallic contact. The anodic film usually contains 
free S and the cathodic film free m etal. A covering 
layer of S is obtained on decomposing a Cu2S or CoS 
film. The films were examined by micro-analytical 
methods. No sulphides were obtained with Ag, Zn, 
Cd, Hg, Sn, As, Mo, and U. M. S. B u r r .

P re p a ra tio n  an d  som e p ro p e rtie s  of a m a lg a m s  
of t i ta n iu m , u ra n iu m , an d  v a n a d iu m . R. G r o v e s  
and A. S. R u s s e l l  (J.C.S., 1931, 2805—2814).—Con
ditions for depositing Ti, U, and V from aq. solution 
on a Hg cathode are given. The resulting amalgams 
have strong reducing properties, and the order of 
removal of the metals from Hg by oxidising solutions 
was determined (cf. A., 1929, 1402). The metals 
catalyse the production of H 2 a t a Zn am algam-dil. 
H 2S04 interface in tho order (diminishing) Ti, U, V. 
Traces of each metal are deposited on Zn amalgam 
(also Ti and U on Sn and Cu amalgams and on Hg) 
on shaking solutions of the metal salts w ith the 
amalgams or Hg. H . J .  E m e l £ u s .

E lec tro -deposited  m e ta l  fo ils. H. K e r s t e n  
(Rev. Sci. Instr., 1931, [ii], 2, 649—653).—Electro
lytic solutions are described for tho deposition of Co, 
Ni, Cu, Ag, Cd, Sn, Au, and brass on polished stain
less steel cathodes from which removal of the foil is 
easy. N. M. B l i g h .

E lec tro ly tic  p re p a ra tio n  of p -tu n g sten . W. G. 
B u r g e r s  and J . A. M. v a n  L ie m p t  (Rev. trav . chim., 
1931, 50, 1050—1051).—Previous work (A., 1925, ii, 
694) is incorrectly cited by other workers (this vol., 
805). P-W (together with a-W) is formed when a 
mixture of IC, Na, and Li tungstates is electrolysed 
a t 500°. N. H. H a r t s h o r n e .

Anodic p re c ip ita tio n  of lead  p ero x id e . M. L. 
N ic h o l s  (Ind. Eng. Chem. [Anal.], 1931, 3, 384—385).
-—Experiments on the effect of rotation of the anode 
on the electrolysis of Pb(N 03)2 solutions indicate th a t 
tho Pb is not carried to  the anode in an ionic form, 
but is oxidised to negatively-charged P b 0 2, which is 
then pressed against the anode by cataphoresis. This 
mechanism of formation of P b 0 2 explains the difficulty 
of removing tho last traces of H 20  in drying the 
deposit. E . S. H e d g e s .

E lec tro ly tic  p ro d u c tio n  of p o ta ss iu m  fe rri-  
cyanide. V. P. I l i n s k i  and N. P. L a p in .—See B., 
1931, 1047.

B ehav iou r of so lu tio n s of ch lo rine  d ioxide in  
ca rb o n  te tra ch lo rid e  in  th e  d a rk  an d  in  th e  lig h t.
R. L u t h e r  and R. H o f f m a n n  (Z. physikal. Chem.,
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Bodenstein Festband, 1931, 755—769).—-The partition 
coeff. a t 17° of C102 between CCI4 and the gas phase 
is 50-7;ff0-4, and between II20  and tho gas phase
34-3±0-l. When C102 is dissolved in  CQ14, C120  is 
formed a t  a const, concentration of about 0-001i¥, 
and causes in the dark further catalytic decomp, 
of tho C102. The active catalyst is probably CIO, 
and the kinetics of the reaction are represented 
fairly accurately by the equation d[C102]/dZ= 
i[C102]4 3 . [C1,0]L3. By addition of alkali/preferably 
B a(0H )2,8H20 , the docomp. is inhibited, but after 
several hr. have elapsed spontaneous decomp, com
mences. H. F . G il l b e .

E ffec t of l ig h t on  fo rm a tio n  of b an d e d  p re c ip it
a te s  of m e rc u r ic  iod ide. R . T a f t  and J . W. H il l  
(Trans. Kansas Acad. Sci., 1931, 33, 57—63).—Light 
favoured the form ation of the red form. The yellow 
form was transform ed into the red (slowly in the 
dark) in silicic acid, but not in agar or gelatin.

C h e m ic a l  A b s t r a c t s .
B lack en in g  of p h o to g rap h ic  p la te s  by  p ositive  

ions of th e  a lk a li m e ta ls . K. T. B a in b r id g e  (J. 
Franklin Inst., 1931, 212, 489—506).—The energies, 
expressed in electron-volts, of the singly positively 
charged ions of the alkali metals required to produce 
a threshold opacity of 1-1 on E astm an X -ray plates 
(the opacity being defined as tho ratio  of the light 
transm itted  through the unoxposed portion of the 
plate to th a t transm itted  through the exposed por
tion) varied from 920 (Cs) to  460 (Li) for 1 min. 
exposure a t  a current density of 1-32 x lO -3 amp. per 
sq. cm. For an opacity of 2 under the same con
ditions they varied from 1420 (Cs) to 860 (Li). The 
blackening a t such low energies is only to  a minor 
extent due to  the penetration of tho ions into the 
em ulsion; im pact radiation and the effect of electrons 
derived from the m aterial of the apparatus play the 
larger part. The opacity is not proportional to  the 
current density, and it is concluded that, regardless 
of the current density, only a lim ited no. of ions are 
effective in un it time. Eastm an X -ray plates are 
about threo times as sensitive to low-energy ions as 
E astm an process plates, bu t Schumann plates are 
more sensitive than either and will record K  ions a t 
137 electron-volts under the above conditions.

N. H . H a r t s h o r n e .
S ign ificance of th e  re d o x  [o x id a tio n -red u c tio n ] 

p o te n tia l of v a t dyes fo r p h o to g rap h ic  an d  
p h o to ch em ica l sy s tem s . A. St big m a n n  (Z. wiss. 
Phot., 1931, 30, 69—76).—A discussion. Dyes which 
cause fogging of photographic emulsions act catalytic- 
ally. In  a given alkaline developer, the fogging is 
dependent on the potential of the dye, or the differ
ence between th a t of the dye and of the reducing 
agent. In  systems analogous to glutin-methylene- 
blue, exposure tends to  increase such difference. As 
the difference increases, light-sensitivity increases, 
until tho case of reduction in the dark is reached.

J . L e w k o w it s c h .
Iso la tio n  of n u cle i b y  develop ing  ag e n ts . 

L u p p o -Cr a m e r  (Z. wiss. Phot., 1931, 30, 65— 68).—  
Metol, quinol, etc., in acidifiod K B r solution, partly  
remove tho laten t im ago; the more effective developers 
have the groater action. Development is considered

as the isolation of the la ten t image nuclei from adsorp
tion on AgBr before chemical action occurs.

J . L e w k o w it s c h .
P h o to ch em ica l s tu d ie s . I I .  G. W i n t h e r  (Z. 

wiss. Phot., 1931, 30, 113— 120).—Actinometry using 
a solution of (NH4)2C20 4 and HgCL is described. A 
brief review of photographic methods is given.

J . L e w k o w it s c h .
D en sity  su rface  of [a so lid  d ia g ra m  re p re se n t

in g ] th e  V illa rd  effect. H. A r e n s  and J . E g g e r t  
(Z. wiss. Phot., 1931, 30, 121— 126).—After a const, 
exposure of a film to X-rays, tho densities of the 
images produced by exposure to  various light in
tensities for varying times have b een . measured. 
The results, showing the solarisation and fluctuation 
of density with const, val. of log it, are illustrated by 
a solid model, and also by density contour lines on 
a log ¿-log t graph. J . L e w k o w it s c h .

S o la risa tio n . V. T h e  la te n t  im a g e  in  the 
re g io n  of s o la r is a tio n  w ith  p h y sica l develop
m e n t. H. A r e n s  (Z. wiss. Phot., 1931, 30, 127— 
140; cf. B., 1931, 417).—The (a) grain wt., (b) grain 
no., and (c) am ount of the laten t image Ag have been 
determined using a special emulsion which shows 
solarisation with physical development, (a) and (c) 
increase steadily, from a. low val., in the region of 
solarisation and second reversal ; (b) decreases,
following the developed Ag curve. The latent image 
becomes less sol. in Farm er’s reducer in the solaris
ation region, probably owing to  the smaller solubility 
of larger grains. If  n itrite is added to the emulsion, 
all the characteristics increase steadily, (c) being 
exceptionally large, and solarisation is absent. Solar
isation can be attribu ted  to  coagulation of Ag nuclei 
only if these are assumed to  wander, since their mean 
separation is greater th an  their diameter.

J . L e w k o w it s c h .
P h o to d ic h ro ism  an d  p h o to an iso tro p y . IX. 

P h o to g ra p h ic  ex p e rim e n ts  w ith  p o la r ise d  lig h t.
I . F. W e ig e r t  and F. St i e b e l  (Z. wiss. Phot., 1931, 
30, 95—107; cf. A., 1930, 519, 123S; th is vol., 
1250).—A chemical developer containing p-phenyl- 
enediamine is best for the production of photo
dichroism. Exposure of the p late to  red polarised 
light with previous or subsequent exposure to red, or 
blue, ordinary light increases the dichroism greatly. 
The blue light can produce high vais, even when the 
exposure to  polarised light is very small ; in this 
case the effect is greater when the exposure to  the 
blue light follows th a t to  polarised light. '

J . L e w k o w it s c h .
D e se n s itisa tio n  [ re ta rd a tio n  of p h o to ly sis] in  

u ra n y l fo rm a te  an d  p o ta s s iu m  fe rrio x a la te .
E. B a u r  [with C. O u e l l e t  and E. W â c k e r l in ] (Z. 
wiss. Phot., 1931, 30,88—94).—The ra te  of photolysis 
of uranyl formate in the presenco of foreign sub
stances • has been measured and compared with 
the calc, figures (cf. A., 1929, 892). Experiments 
with K3Fe(C20 4)3, when the results are corrected to 
const, intensity of activating light, show a const, re
action velocity up to  30% decomp., in agreement with 
Allmand and Webb (ibid., 1023). J . L e w k o w it s c h .

P h o to -red u c tio n  of a lcoho lic  so lu tio n s  of fe rric  
ch lo rid e . M. P r a s a d  and N. V. S o h o n i  (J. Indian
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Cliem. Soc., 1931, 8, 489—497).—The influence of 
the intensity of light, small amounts of H 20 , temp., 
ancl salts on the photo-reduction of solutions of 
FcCl:l in anhyd. E tO H  and ?i-amyl alcohol, and moist 
PrOH and BuOH has been studied. In  conc. solutions 
the reaction is of almost zero order, bu t in dil. solution 
it becomes unimol., especially in presence of traces 
of H20 ;  the order is partly  governed by the light 
intensity. In  anhyd. solutions a stationary state 
is attained, bu t addition of H 20  accelerates a t first 
the reduction and then the "back reaction. The 
temp, coeff. (30—40°) is TOO—1-15. Traces of salts 
inhibit the reaction, and the effect increases with 
increase of the salt concentration. H . E. G i l l b e .

P ro d u c ts  of p h o to ch em ica l o x id a tio n  of acety l
ene. R. L iv in g s t o n  (J. Amer. Chem. Soc., 1931, 53, 
3909—3910).—H 2G20 4 and a trace of an aldehydo 
are formed when a m ixture of C2II2 and 0 2 saturated 
with H 20  vapour a t room temp, is exposed in a flow 
system to the full radiation of the “ h o t” quartz Hg 
arc. The result is discussed in relation to the 
mechanism predicted by Mecke (this vol., 1136).

J .  G . A. G r i f f i t h s .
P h o to ly s is  of d iazo -com pounds. I, I I ,  I I I .

I. F u k u s h im a  and M. H o r io  (J. Soc. Chem. Ind., 
Japan, 1931, 34, 367— 377b ).—The decomp, of 
diazobenzenesulphonic acid (I) and of 1-diazo-fl- 
naphthol-4-sulplionic acid (II) is influenced by light 
of wave-length shorter than  450 mg and 380 mg, 
respectively. The reactions proceed with const, 
velocity, independently of the concentration. The 
addition of quinine sulphate to a solution of the 
latter compound reduces, the velocity of photolysis 
in proportion to the am ount added. Rise of temp, 
has no influence on the photolysis of (II), but with
(I) a therm al decomp, of the first order begins 
between 22° and 45°. E. S. H e d g e s .

P h o to sy n th e tic  ac tiv ity  of d iffe ren t c a ta ly s ts . 
N. A. Y a j n ik  and F. C. T r e h a n a  (J. Cliim. phys., 
1931, 28, 517—524).—Preliminary experiments con
firm the results of Baly and co-workers (A., 1927, 
1040). Blank experiments afford negligible org. 
residue. Several coloured solids suspended in 11,0 
were used as catalysts. W ith light from a 300-watt 
lamp, Cu arsenate afforded 0-129—0-174 g. of org. 
residue containing 20 mg. of reducing substance 
(determined as dextrose); basic carbonates of Co and 
Ni, Cr phosphate, CuC03, and Cr20 3 afforded de
creasing yields. BaCr04, Pb30 4, Fe20 3, and Ni 
phosphate afforded traces of org. residue but no 
reducing substances. Of MgC03, B aS04, CaC03, 
arid MgO, alone, only MgC03 afforded a traco of org. 
substance, bu t when the first two were coloured 
with insol. dyes, org. reducing substances were 
obtained, the vields decreasing with change of colour 
from blue to  red. J . G . A. G r i f f i t h s .

A ction  of h ig h -sp eed  ca thode ra y s  on s im p le  
alcohols, a ld eh y d es, an d  k e to n es , an d  ethylene. 
J .  C. M cL e n n a n  and W. L . P a t r ic k  (Canad. J .  
Res., 1931, 5, 470—481).—Bombardment of the 
gaseous substances with high-speed cathode rays 
causes the following reactions. CH20  gives para
formaldehyde, which decomposes into H 2, CH4, and 
oxides of C. MeCHO and C0Me2 give gases and

polymeridcs; with MeCHO the reaction takes place 
on the wall of the vessel and the gases are formed 
by dccomp. of the polymeride. MeOH and EtO H  
are primarily dohydrogonated to aldehydos, which 
then decompose. C2H4 yields a  liquid, which gives 
H 2, C2H2, and saturated hydrocarbons on further 
bombardment. I t  is considered th a t clusters of 
mols. are first formed, which either (a) form solid 
or liquid condensates, or (6) decompose into simple 
gases. R. S. Ca h n .

A ction of n itr ic  ox ide on a lk a lin e  h y d ro x id es .
E. B a r n e s  (J.C.S., 1931, 2605—2620).—The reaction 
of the solid hydroxides of Li, Na, K, Rb, Cs, Ca, 
Sr, Ba with NO a t 16—350° yields nitrites, N20 , 
I I20, and a small % of N 2, which increases w ith 
rise of temp. The reactivity of the alkali hydroxides 
increases with their mol. wts. The roaction of NO 
with 50% aq. KOH a t 29-7° was approx. unimol., 
indicating a surface reaction or solution effect.

H. J . E m e l é u s .
S tab ility  of p o ta s s iu m  fe rro cy an id e  so lu tio n s.

I. M. K o l t iio f f  and E. A. P e a r s o n  (Ind. Eng. Chem. 
[Anal.], 1931, 3, 381—382).—K 4Fe(CN)G solutions 
should be kept in bottles of brown glass. The method 
of rccrystallisation has no appreciable effect on the 
stability, but the presence of K 3Fe(CN)c tends to  
promote decom p.; dil. solutions are less stable than 
conc. solutions arid the stability  decreases with 
increasing acidity. Solutions containing 0-2 % Na2C03 
are stable for long periods. E. S. H e d g e s .

Solid an h y d ro u s  copper h y d rid e . E. P ie t s c h  
and E. J o s e p h y  (Naturwiss., 1931, 19, 737—738).— 
By the passage of at. H  over Cu foil, a hydride is 
formed, appearing as a bluish-white film which gives 
reactions for Cu" and is very unstable in air.

W. O . K e r m a c k .
Influence of su b s titu e n ts  in  th e  b ase  a n d  th e  

an ion  bn th e  co -o rd in a tio n  n u m b e r  of a  m e ta l. 
N. Co s t a c h e sc u  and A . A b l o v  (Ann. Sci. Univ. Jassy, 
1931, 16, 515—525).—The following compounds are 
described : [Cu(C5H BN)4](NH2S 0 3) , ;

Cu(NH3)4:(SO3)2N-NH4,0-5H2O ;
[Cu(NH3)4]3[N(S03)3]2,3H20 ;

Cu[-0-N(S03)2:0u(NH3)4]2,6H20  ; and 
[Cu en2](S03)2N (0H ),2H 20 . II. F . G i l l b e .

R eduction  of s ilv e r ch lo ride  by  su cro se  an d  
o th e r red u c in g  a g e n ts . E. V. A l e x e e v s k i  and 
M. B. G o l d b e r g  (J. Gen. Chem. Russ., 1931,1, 475— 
481).—AgCl is converted in alkaline solution into 
Ag20, which is reduced to Ag by sucrose, which is 
itself oxidised to C 02, laevulic and formic acids. A 
similar roaction takes place using cellulose solutions 
in place of sucrose, bu t the velocity of reaction is 
considerably smaller. A suspension of AgCl in H 20  
is only very slowly reduced by Zn d u s t ; if, howevor, 
H ,0  is added to  an equimol. m ixture of AgCl and 
Zn, reaction takes place with explosive violence, with 
the production of a hard, porous conglom erate; this 
reaction does not take place if the m ixture is added 
to  H 20 . Mg, Al, and Fe do not react in the same 
way as Zn with AgCl, and Zn has no action on 
Ag4Fe(CN)6 or Ag3Fe(CN)fi, whilst only a feeble 
reaction is observed with AgBr, Agl, and AgCNS.

R. T r u s z k o w s k i .
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C om pounds of b i-  a n d  te r-v a le n t s ilv e r.
G. A. B a r b i e r i  (Atti R. Accad. Lincei, 1931, [vi], 
13, 882—887).—Cd pyridine persulphate (A., 1911, 
ii, 889) forms mixed crystals with Ag pyridine per
sulphate and di-o-phenanthroline Cd persulphate with 
the corresponding Ag compound (A., 1928, 1381). 
The oxide Ag20 3, w ith the ratio  active 0  : A g = l-5  :1 , 
is obtained by hydrolysing either Ag peroxido-nitrate, 
AgNOji, or a H N 0 3 solution of AgO.

T. H. P o p e .
A m m in es  of com p lex  th io cy an a te s . G. S p a c u  

and G. G r e c u  (Bui. Soc. Stiinte Cluj, 1931, 5, 422— 
440; Chom. Zentr., 1931, i, 3342).—The following 
compounds have beon prepared : [Ag(SCN)3][Cu en„], 

[Ag(SCN)3][Ni en„l, [Zn(SC'N)4][Cu eiu], 
[Zn(SCN)4][Zn en2], [Cd(SCN)4][Cd en2], 
[Hg(SCN)4][Cu en2], [Hg(SCN)4][Ni cn2], 
[Hg(SCN)4][Zn en], [Hg(SCN)4][Zn en2], 

[Hg(SCN)4][Hg en2], [Hg(SCN)4]3(CO en3]2, 
[Ni(SCN)0][Ni cn3]2, [Cr(SCN)0][Cu en2]3, 

[Cr(SCN)G]2[Cd on3]3. SCN has a greater tendency 
than  I  to  form complexes. The stability  of com
plexes diminishes in the order CN, F, SCN.

A. A. E l d r i d g e .
Solid  go ld  h y d rid e . E. P i e t s c i i  and E. J o s e p i i y  

(Naturwiss., 1931, 19, 737).—By the passage of at. 
H  over pure Au foil, a Au hydride is formed which 
appears as a whitish film on the surface of the 
foil. The hydride is stable only for a short time in 
the air or in H 2, and is decomposed a t 100°. I t  gives 
reactions indicating the presence of Au ions.

W. 0 . K e r m a c i c .
H y d ro th e rm a l sy n th es is  of ca lc iu m  silica tes  

w ith  p re s su re . I I .  S. N a g a i  (J. S o c . Chem. Ind., 
Japan , 1931, 34, 317—319b).—A t 153° and 5 kg. per 
sq. cm. combination is very slow, the product being 
a hydrate of 3Ca0,2Si02. At 181° and 10 kg. per 
sq. cm. the above compound is the first product, but 
longer heating or an  excess of S i0 2 yields CaO,Si02. 
If  S i02 is present in great excess C a0,S i02 is formed 
first, bu t heating a t 211°/20 kg. per sq. cm. produces a 
hydrate of 3Ca0,2Si02, which, however, differs from 
th a t produced a t lower temp, in its combined H 20 .

C. I r w i n .
P re p a ra tio n  of p u re  m a g n e s iu m  by  s u b lim 

a tio n . J . H I j r e n g u e l  and G. C h a u d r o n  (Compt. 
rend., 1931, 193, 771—773).—The apparatus is made 
of steel calorised on its inner surface, with water- 
cooled joints made staunch with rubber, and means 
for filling it with A. A vac. of 0-01 mm. is m ain
tained. Mg then sublimes without melting a t 600° 
a t  the rate of 1 kg. per hr. Si remains as SiMg2; Cl, 
Na, and C appear in the upper part of the condenser 
as MgCl2, N a and its carbide. The sublimed Mg con
tains 0-001% Cl, <0-001% Si, and <0-01%  Fe; 
rosublimed, only <0-001%  Cl. I t  forms large den
drites, which m ust be melted in A.

C. A. S i l b e r r a d .
A lu m in o -o x a la tes . G. J . B u r r o w s  and K. H. 

L a u d e r  (J. Amer. Chem. Soc., 1931, 53, 3600—3603). 
— Alum inium  Irioxalic acid, H 3Al[(C20 4)3],9E t0H , is 
prepared by warming Al(OEt)3 with H 2C20 4 in abs. 
EtOH . The N a3 (-}-2EtOH), trianiline, dl-, d-, and
i-stryclinine, and d- and Z-K3 salts have been prepared 
and described (cf. A., 1927, 339). Fractional crystall-

isation of the JZ-strychnine salt from a EtOH-CHCl3 
m ixture affords the Z-salt. The isomerides racemise 
rapidly. H 3Al[(C20 4)3],9E t0H  kept over H 2S 04 in 
vac. for m any weeks affords H[Al(C20 4)2],4E t0H  when 
recryst. from abs. EtO H. In  this acid and the Na 
salt (-(-EtOH), Al has a co-ordination valency 4. 
Na2[Al(C20 4)20 H 0 H 2],H20  and the Ba salt (+ H 20) 
have been prepared. J . G .  A. G r i f f i t h s "

A ffinity . LIV . C o n stitu tio n  of com pounds 
of a lu m in iu m  h a lid es  w ith  a m m o n ia . I. W. 
K l e m m  and E. T a n k e . LV. II . M o n o am m in es as 
m o lecu la r  ad d itiv e  co m p o u n d s. W. K l e m m , E; 
C l a u s e n , and H. J a c o b i  (Z. anorg. Chem., 1931, 200, 
343—366, 367—384; cf. H araldsen and Biltz, this 
vol., 1128).—LIV. Tensimctric and therm al measure
ments have shown the existence of the following 
compounds in addition to tlioso previously established : 
A1C13 with 1, 7, 14; A1Bi3 with 1, 3 (probably), 5, 7, 
9, 14; A1I3 with 1, 3 and 5 probably, 7, 9, 13 mois. 
N H 3. Densities, heats of formation, and m. p. of 
the lower members have been determined. The three 
monoammines havo the same m. p. (125°:]i30), and, 
unlike the parent salts, probably possess the sarno 
structure. The ammines of the Al halides and of 
the In  halides are analogous. The properties of the 
Al ammine halides are compared with those of some 
closely related compounds.

LV. Electrical conductivities and mol. vols, of the 
monoammines have been determined. The chloride 
and bromide compounds are unimol. in the state  of 
vapour. All the experimental evidenco indicates that 
the character of the mol. is represented by the formula 
[A1X3,NH3]. A model is given. F. L. U s h e r .

S tru c tu re  of u ltra m a r in e . K. L e s c h e w s k i  and
H. M ö l l e r  (Naturwiss., 1931,19, 771—772).—Molten 
H C 02Na and blue ultram arine, when heated a t 350— 
400°, give a colourless compound, which turns green 
when washed with H aO. The green colour disappears 
with further washing, and the resulting white sub
stance is a true ultramarino, which can be converted 
by dry heat into blue ultram arine. The white ultra- 
marine is a reduction product of the blue variety. 
Blue ultram arine yields, on prolonged boiling with 
ethylene chloride, a rose-coloured ultram arine, which 
on dry heating is converted into blue with the emission 
of morcaptan-like odours. W hite ultram arine can 
be prepared by the decomp, of blue ultram arino by 
dry gaseous HC1 in high-boiling alcohols (e.g., glycol, 
glycerol). When heated, this substance turns olive- 
brown, assuming a grey colour on cooling. On 
sulphurisation this substance reverts to the original 
blue colour. W. R .  A n g u s .

A m p h o te ric  n a tu re  of a lu m in iu m  hyd ro x id e .
R .  A. R o b i n s o n  and H. T. S. B r i t t o n  (J.C.S., 1931, 
2817—2S20).—The conductometric titration  of 
0-003125il/-Al2(S04)3 with 0-2AT-NaOH and the back- 
titra tion  with 0-2iV-HCl indicated the following 
reactions : A120 3,3S03— >A120 3,2-6SS03 (sol.)— >- 
A120 3,0-6S03 (insol.)— >A120 3,0-12S03 (max. insol.) 
— >-NaA102. The equiv. conductivity of NaA102 was 
approx. 60. H. J . E m  e l k  u s .

S u lp h id es  of ra re -e a r th  m e ta ls . P i c o n  and 
C o g n é  (Compt. rend., 1931, 193, 595—597).—By the
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method used in preparing Ce2S3 (cf. this vol., 582) 
pure Y2S3, La2S3, N d2S3, and Sm2S3 have been obtained 
as vitreous masses, transparent in thin sections, 
coloured (in the above order) citron-yollow, yellowish- 
white, greenish-yellow, and rose-yellow; d 3-910,
4-997, 5-387, and 5-729; m. p. (vac.) 1900—1950°, 
2100—2150°, 2200°, and 1900°. Volatilisation begins 
a t 1900°, 1900°, 2100°, and 1800°. Although H 2, N,, 
and CO are w ithout action a t  fairly high temp", by 
heating in H 2 for 30 min. a t 2700° the losses of Y2S3, 
La2S3, Ce2S3, Nd2S3, and Sm2S3 are respectively 35, 
30, 28, 30, and 82%, the residues of Y2S3 and Sm2S3 
being carburised and containing 3 % S ; of La2S3, 
Ce2S3, and Nd2S3 slightly carburised and containing 
1(5, 12, and 12% S, respectively. Losses in N2 a t 
2800° are recorded. Stability, save in the case of 
Sm, increases with at. wt. C. A. S il b e r r a d .

S ep a ra tio n  of r a re  e a r th s  by  frac tio n a l c ry s ta ll
isa tio n . S. F r e e d  (J. Amer. Chem. Soc., 1931, 53, 
3906—3907).—Utilisation of the differences of ionic 
radii in the separation of rare earths should be possible 
with unsolvated ions and crystallisation a t low temp.

J . G. A. G r i f f i t h s .
P ra se o d y m iu m  a n d  th a llo u s  su lp h a tes . F. 

Z a m b o n in i  and S. R e s t a in o  (Atti R. Accad. Lincei, 
1931, [vi], 13, 650—654).—The system Pr2(S04)3-  
T12S 04-H 20  has been studied a t 25°. Four com
pounds are formed, viz., P r2(S03)4,5Tl2S04, 
P r2(S04)3,4-5Tl2S 04, P r2(S04)3,3Tl2S 04,H20 , and
P r2(S04)3,Tl2S 0 4,4H20 . Slow evaporation a t a temp, 
not higher than  12—13° of a solution containing the 
two sulphates in any proportions yields 
P r2(S04)3,Tl2S 04,8H20 . The crystallography of the 
octo- and tetra-hydrates is discussed.

H . F. G il l b e .
P e rm u to id  reac tio n s  of g ra p h ite . U. H o f m a n n  

and A. F r e n z e l  (Z. Elektrpchem., 1931, 37, 613— 
618).—Graphite is transformed by H 2S 04-H N 0 3 
m ixtures into a bluish form, which slowly reverts to 
the initial form. X -Ray spectrograms indicate an 
increase in the distance between the planes of the C 
atoms. The swelling of graphitic acid in H 20  can be 
followed in the same way. By gently heating graphite 
acid in vac., oxides of C are lost and the residue con
sists of graphite. X-Ray spectrographic examination 
of this change indicates th a t graphitic acid is a surface 
compound in the Langmuir sense. E. S. H e d g e s .

P n eu m a to ly tic  sy n th esis  of s ilic a te s . II . C. J .
v a n  N ie u w e n b u r g  and H. B. B l u m e n d a l  (Rec. 
trav. chim., 1931, 50, 989—996; cf. this vol., 322).— 
S i02 volatilised in supercrit. steam reacts with CdO to 
give Cd2S i04, with kaliophilite to give leucite and 
orthoclase, and with nephelite to give analcite and 
albite, this difference in the behaviour of the K  and Na 
compounds being in accord with the results of many 
hydrothermal syntheses and with geological evidence. 
Preliminary experiments indicate th a t the presence of 
C02 in such reactions markedly inhibits the formation 
of “silicates. T i0 2 and Sn02 do not volatilise in 
supercrit. steam, bu t M o03 and W 03 do so, and in this 
condition react with CaO to give CaMo04 and CaW 04. 
Cu m ay also be so volatilised.

N . H . H a r t s h o r n e .

Copper, cobalt, n ickel, z inc, a n d  c a d m iu m  
te trap y rid in e flu o s ilica te s . W. T. L. t e n  B r o e c k , 
jun. [with P. A. v a n  d e r  M e u l e n ] (J. Amer. Chem. 
Soc., 1931, 53, 3596—3600).-—The addition of pyridine 
to aq. solutions of metallic fluosilicatos affords the 
following complex salts : Cu(C5H 5N)4SiF4,H20  and 
X(C5H 5N)4SiFG, where X = C o, Ni, Zn, and Cd. The 
dissociation pressures when the Co salt loses 1 and 
2 mols. of pyridine have been determined between 
35° and 83°; a t higher tem p. SiF4 is evolved. At 
sufficiently high temp, the othor salts yield pyridine 
together with SiF4. J . G. A. G r i f f i t h s .

C erium , la n th a n u m , p ra se o d y m iu m , a n d  neo 
dym ium  m e rc u rid e s . P. T. D a n j l t s c h e n k o  (J. 
Gen. Chem. Russ., 1931, 1, 467—474).—The alloy 
obtained by fusing together Ce02, Mg, and Hg contains 
up to 5% Mg, which can bo removed by repeated 
extraction with hot, very dil. HC1. Tho product, on 
distillation under reduced pressure in tho absence of 
0 2, loses Hg, to yield a cryst. residue of CeHg4, which 
above 470° is converted into CeHg3. LaHg4, NdHg4, 
and PrHg4 are prepared in the same way as CeHg4, 
and possess similar properties. R . T r u s z k o w s k i .

A rsenic tri-io d id e . W. H. M a d s o n  and C. 
K r a u s k o p f  (Rec. trav. chim., 1931, 50, 1005— 
1010).—A s I 3 (99-Sl% pure), m. p. 138-6°, was pre
pared by a modification of Oddo and Giachery’s 
method (A., 1923, ii, 316), the product being extracted 
with m ustard oil and recryst. from CS2. In  air it 
decomposes very slowly below 100°, slowly a t 137°, 
and rapidly a t 200°, giving I, As20 3, and As. In  N2 
it  decomposes above 100°. Solutions in a large 
number of common org. solvents all showed dccomp. 
which was accelerated by H 20  and 0 2, bu t not by 
light. “N. H. H a r t s h o r n e .

F o rm  of se p a ra tio n  of su lp h u r. H. T o m in a g a  
(J. Fac. Sci. Hokkaido, 1931, 1, 181— 183).—The 
reaction between NO and H 2S was investigated 
botween 12° and 50°. Tho S produced was brown 
and transparent in the initial stages (labile liquid form) 
until the point of min. pressure was reached, when 
it  became pale yellow and turbid (stable cryst. form).

P. G. M a r s h a l l .
T h e rm a l b eh av io u r of su lp h u r  com p o u n d s in  

h y d ro carb o n  so lven ts . I . A lip h atic  m e rc a p -  
ta n s . W . M . M a l is o f f  a n d  E . M . M a r k s .—See th is  
vol., 1393.

P ro cess  of d eco m p o sin g  c h ro m ite . II . C om 
pounds of ch ro m ic  su lp h a te  w ith  su lp h u ric  ac id  
alone and  w ith  su lp h a te s  of b iv a len t m e ta ls .
Y. K a to  arid R. I k e n o  (J. Soc. Chem. Ind., Japan, 
1931, 34, 311—312 b ; cf. B., 1930, 903).—If 
Cr2(S04)3 is boiled w ith H 2S 04 there is formed a t 
250° Cr2(S04)3,H2S 0 4, and this salt is decomposed a t 
280°. Both the acid salt and the anhyd. sulphate 
are almost insol. in H aO. A series of compounds or 
solid solutions, also almost insol., is formed by boiling 
Cr2(S04)3 and H 2S 04 with sulphates of Cu, Zn, Co, 
Cd, Mg, Fo", and Mn” . C. I r w in .

A m m in o ch ro m ic  ca rb o n a te s . J . B a n c e l in  
(Compt. rend., 1931, 193, 597—598).—By the action 
of ammoniacal (NH4)2C03 on anhyd. CrCl2 a yellow 
insol. ppt. is formed of [Cr(NH3)2(H20)4]2(C03)3, stable
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in  presence of N H 3, bu t in air soon turning greyish- 
violet ; if washed and dried in H 2 it  can be preserved 
in a sealed tube. Cold dil. HC1 affords a green solu
tion yielding on evaporation green [Cr(NH3)2(H ,0)4]Cl3 
(cf. A., 1902, ii, 210). The change to tho greyish-violet 
compound, although rapid a t  first, takes long to 
complete. The formula 
[Cr3(NH3)2(H2O)0(OH)3(CO3)2](OH)2 is proposed.

C. A. S il b e r r a d .
F o u r t h ,  d e g r e e  o f  o x i d a t i o n  o f  m o l y b d e n u m .  

W i F. J a k 6 b  and E. T u r k ie i v i c z  (R o cz . Chem., 1931, 
11, 569—576).—In  the prep, of K 4Mo(OH)4(CN)4 
from K CN and MoO(OH)3 Mov is converted into MoIV 
and Movl, which alone combines with KCN. The 
reaction proceeds according to  tho eq u a tio n s: 

(0H )4M o-0-M o0(0H)2- f - 2 0 H '^  
[(0H )4Mo-0-Mo03]" + 2 H 20 , and 

[(0II)4Mo-0-Mo03] " ^
+  ION'

[(OH)4Moiv- - - - o:m ovio 3]" ̂  
[Molv(CN)4(OH)4]""-f-M o04". K 4[Mo(CN)4(OH)4] is 
converted into octocyanide on keeping in solution 
w ith excess of CN and H  ions. R. T r u s z k o w s k i ,

T u n g s te n  o x y te trach lo rid e . W. R e i n d e r s  and 
J . A. M. v a n  L ie m p t  (Rec. trav. chim., 1931, 50, 
997— 1003).—WOCl4 is best prepared by passing Cl2 
over an equimol; m ixture of W and W 0 2, followed by 
distillation in vac., or in a stream  of C 02 a t  200—210°. 
The product has m. p. 209°, b. p. 233°, lieat of sublim
ation 18,284, heat of vaporisation 16,840 g.-cal. per 
mol. N. H. H a r t s h o r n e .

H eteropo lycyclic  co m p o u n d s. I . S o d iu m  
s a lts  of p h o sp h o tu n g s tic  ac id . I I .  S o d iu m  
p h o sp h o m o ly b d a te . A. V. R a k o v s k i  and E. A. 
N ik it in a  (J. Gen. Chem. Russ., 1931, 1, 240—246, 
247— 252).—I. The optimum  method for the prep, 
of Na phosphotungstato is the condensation of 
Na2H P 0 4 and Na2W 04 by tho action of HC1. Re
crystallisation from alkaline solution gives 
N a3H4[P(W20 7)G],nH20 , or from acid solution 
N a2H 5[P(W20 7)G],wH20 . Quinoline acetate is re 
commended as a precipitant of tungstic and phospho- 
tungstic acids.

II . The action of H 3P 0 4 on N a param olybdate 
gives yellow compounds, b u t on evaporation only N a 
phosphate and molybdate are obtained. The action of 
M o03 on Na2H P 0 4 gives Na4H 8[P20 2(Mo2Q7)9],?iH20 . 
A method is described for tho prep, of the trisub
stitu ted  salt Na3H 7[P(Mo20 7)2],wH20 , which also 
gives the d isubstituted salts in strongly acid solutions. 
The salt decomposes readily. E. B. U v a r o v .

A m m i n e s  o f  u r a n i u m .  R .  R A k c a n u  (Ann. Sci. 
Univ. Jassy, 1930, 16, 32—56, 459-A96).—The prep, 
and properties of the following compounds with 
pyridine, quinoline, 2-methylquinolino, antipyrine 
(Ap), pyramidon (Pm), .and phenacetin (Pn) are 
described :
[U 02,CjH5N ](N 03)2; [U 02,C5H 5N ,H 20 ](N 0 3)2;
fU 02,C9H 7N ,H 20](N 0 3)2; [UG2,Ci0H 3N,H2O](NO3)„; 
[U 02,Ap2](N 03)2; |U 0 2,/lp 2]Cl2; [U 02,Ap2]Br2;

[U 02,A p,]S04,4H ,G ; [U 02,Pm2](N03)2; 
[U 02(C5H 5N)2]C12; [U 02,P?»2](N 03)2 (dark red and 

light red form s); [U 02,Pm2]Cl2;

[U 02,Pm2,H20]Cl2,H20  ; [U 02,Pm,H„0]C1„ ; 
[U 02,Pm ,H o0]C12,2H20  ; [UOo.PmJCL, ; 
[U 02,Hp2](ÖAc)2 ; [U 02,/lp,H ¡0]C 20 ; ;

[U 02,P w21(N03)2", [UO,,Pn,2]Cl2 ; 
[U 02,P«2(H20 )2]C12; [U 02,Pn2(H20 )3]Cl2 ; 
LU0.„Pa.,(H20),]Cl2,2H ,0  ; [UO.„Pn3|Cl2 ; . . 

[U 02,P?i.,2H20]C20 4 ; [U 02,PR4|Br2 ;
[U 02,P?i4(H20 )7]Br2. H. F. G i l l b e .

R h en iu m . I I I .  C om p o u n d s of te r -  and 
q u a d r i-v a len t rh e n iu m . F. K r a u s s  and H . S t e i n - 
I’e l d  (Ber., 1931, 64, [P], 2552—2556; cf. this vol., 
53).—Treatm ent of a m ixture of K R e04 and ELI with 
HC1 (d 1-18) and immediate boiling until evolution of 
I  ceases affords the salt K 3[ReClG], decomposed by a 
large excess of H 20  a t room temp, (corresponding Tl3 
salt). Under somewhat different conditions the com- 
pound KjRooClj^ ?K2[ReCl5]-|-K 2[ReCl0]) is produced 
(corresponding Tl4 salt). K R e04, KBr, and cone. 
H B r give the compound K 2[ReBr6], whilst the salt 
Tl0[ReBr6] is obtained from T lR e04 and H B r (d 1-75).

H. W r e n .
N itro so th io -sa lts  of iro n  : n itro so d ith io c a rb -  

a m a te s . L. Ca m b i and A. Ca g n a s s o  [with A. 
T a n a r a ] (A tti R. Accad. Lineei, 1931, [vi], 13, 254— 
257; cf. this vol., 934).—The prep, of the dithid- 
carbamates [Me2N-CS2]3Fe and [C5H10N-CS2]3Fe is 
described. They are very similar to  the ferric 
xanthates, bu t are stable towards atm . 0 2 and 
towards NO. The ferrous salts, however, react with 
NO and form the nitrosodithiocarbamates 
[Me2N-CS2]2Fe-NO and [C5H 10N-CS2]2Fe-NO.

O. J .  W a l k e r .
R ole of h y d ro g e n  in  th e  d isso lu tio n  of iro n .

H. C a s s e l  and T. E r d e y - G r u z  (Z. physikal. Chem., 
1931,156, 317—318).—An explanation alternative to 
th a t proposed by Liebreich (cf. this vol., 1016) is pu t 
forward. F. L. U s h e r .

[Role of h y d ro g e n  in  th e  d isso lu tio n  of iro n .]
E. L ie b r e ic h  (Z. physikal. Chem., 1931, 156, 319— 
320).—A reply (see preceding abstract).

F. L. U s h e r .
H exacyanocobaltic  a c id  a n d  e th y l alcohol.

F. H o l z l  [with G. S c h in k o ] (Monatsh,, 1931, 58,
249—267; cf. this vol., 944).—-By passing gaseous 
HC1 into a solution of H 3[Co(CN)6] in abs. EtOH , 
a cryst. ppt. of H 3[Co(CN)6],3EtOH, or more probably 
the oxonium compound [Co(CN)6](EtOH-H)3, is 
formed. This compound is also in stable -equilibrium 
■with a saturated solution of H 3[Co(CN)G] in  abs. EtOH 
between 0° and 75°. Tensimetric measurements 
indicate th a t, under diminishing pressure, E tO H  is 
removed in successive stages, with the formation of 
intermediate additive compounds until the free acid is 
left. The process is facilitated by rise in temp. On 
keeping the E tO H  solution a t higher temp. (78° and 
98°) the  acidity to phenolphthalein diminishes. In  
the absence of H 20  an  am ount of EtNC, equiv. to 
the change in acidity, is formed. The presence of H 20  
results in side reactions with the formation of HCN. 
According to the conditions of temp, and H 20  content 
a number of different compounds m ay bo formed : 
with abs. EtO H ,
[(CN)2(H20 )2Co:(CN)2:Co(CN)2(EtNC)(H20)] and



GEN ER A L, PH Y SIC A L, AND INORGANIC CHEM ISTRY. 1383

|(CN)(H„0)2Co:(CN)3:Co(CN)2(EtN C)!; with 96% 
EtOH [(H ,0)3(CN)2Co-(GN)-.{Co(CN)4}*(CN)'Co(CN)2 
(EtNC)]H and (0H )2[(H20)„(CN)2Co:(CN)2-ICo(GN)4}: 
(CN)2:Co(CN)2(Ho0)(E tN C )]H ; ».with 90% EtOH, 
[(H20 )3(CN)2Co-CN •{Co(CN)4}-CN-{Co(CN)4}'(CN) • Co 
(CN)2(H20 )3]H3 ; and with 80% EtOH, [(CN)2(H20 )2 
Co:(CN)2:{Co(CN)2}:(CN)2:co(CN)2(HoO)2i and [(cn)3 
(h20)Co:(cn)2:{Co(CN)(Ho0)}:(CN);:{Co(CN)(h20)}: 
(CN)2:Co(CN)2(H20 )2]H. " " M. S. B u r r .

C om plex  n ick e l sa lts . J .  D a l ie t o s  (Praktika, 
1931, 3 , 754—760; Chem. Zcntr,, 1931, i, 3445— 
3446).—The salts [Ni on]S04,2H20 , [Ni en]Cl2,
[Ni en]Br2, [Ni en](N03)2, and [Ni(C5H 5N)]S04 were 
prepared. A. A. E l d r id g e .

C om plex  ru th e n iu m  com pounds. It. C h a r o n - 
n a t  (Ann. Chim., 1931, [x], 1 6 , 123r—250; cf. this 
vol., 1256).—K  R u 111 oxalate, 2K3Ru(C20 4)3,9H20 , 
and the corresponding N H 4 and Na sails, “ 
(NH4)3Ru(C20 4)3,3H20  and Na3Ru(C20 4)3,5H20 , have 
been prepared by interaction of the alkali oxalates 
with the corresponding chlororuthenates or RuC14. 
Tlie mixed compounds N a19K 5[Ru(C20 4)3]8,32H20 , 
(Ag,K)3Ru(C20 4)3;3H20 , and BaKRu(C20 4)3,3H20  
have been obtained similar!}7. The - double salts 
2K3Ru(C20 4)3,KCl,8H20  and
2K3Ir(C20 4)3,Hg(CN)2,8H20  have been prepared. 
Compounds with strychnine, 
K H 2Ru(C20 4)3,2C21H 220 2N2,4H20  and 
H 3Ru(C20 4)3,3C21H 220 2N2,i2H 20 , have been obtained. 
The compound K 3RuCl2(C20 4)2,H20  is an intermediate 
product in  the formation of K 3Ru(C20 4)3. On oxid
ation in aq. solution the latter compound passes into 
K,Ru(C20 4)3; from which the strychnine compound 
H 2Ru(C20 4)3,2C21H 220 2N2,8H20  m ay be obtained, and 
forms with pyridine the compounds 
IC(C5H 5N)2Ru(C20 4)2,6H20  and 
K(C5H 5N)2Ru(C20 4)2,2H20 . I i  R u™ nitrosochlorodi- 
oxalate, K 2Ru(N0)C1(C20 4)2,H20 , is formed by tho 
action of K 2C20 4 on K 2Ru(NO)C15, whereas - with 
K 2Ru(NO)I5 a similar I  compound, 
K 2R u(N 0)I3(C20 4),H20 , results. The following mono- 
pyridinenitrosodioxalate derivatives of RuIV have been 
obtained : 2KRu(N0)(C5H 5N)(C20 4).„9H,0, 
AgRu(N0)(C5H 5N)(C20 4)2, and
Ba[Ru(N0)(C5H5N)(C20 4)2]2. The corresponding 
compounds with (-quinine, cf-quinidine, NH4, and 
C5H 5N, HRu(NO)(C5H 5N)(C2O4)2,C20H24O2N2,H.,O, 

HRu(NO)(C5H 5N)(C2O4)2,C20H 24O2N2,H2O, 
NH4Ru(N0)(C5H 5N)(C20 4)2,H20 , and 
HRu(N0)(C5H 5N)(C20 4)2,C5H 5N, respectively, each 
have been isolated in two forms, corresponding with 
the d- and (-forms of the Ru(N0)(C5H 5N)(C20 4)2 ion, 
the mol. rotation of which is about 2400°. By the 
action of HC1 on ICRu(N0)(C5H 5N)(C20 4)2 there is 
formed K  Ru™ nitrosopyridine tetrachloride, 
KRu(NO)(C5H 5N)C14. Interaction of pyridine with 
K 2Ru(N0)C1(C20 4)2 gives dipyridine Ru™ nitroso- 
chloro-oxalate, (C5H 5N)2Ru(N0)C1(C20 4), which yields 
dipyridine Ru™ nitrosotrichloride, 
(C5H 5N)2Ru(N0)C13,3H20 , on addition of HC1, and by 
hydrolysis of this compound dipyridine Ru™ nitroso- 
hydroxydichloride, (C5H 5N)2Ru(NO)(OH)C12, results. 
By. interaction of K2Ru(NO)C15 with C2H4(NH2)2 and

N al there is formed tho compound Ru(NO)I3,en, then 
the compound [Ru(NO)(OH) en2]I2. The compounds 
[Ru(NO)(OH) en (NH3)2]I2 and “
[Ru(NO)(OH) en (C5H 5N)2I2 are obtained from 
Ru(NO)I3,en. By the action of HC1, HBr, and H I 
on [Ru(NO)(OH) cn2]I2 the compounds 
[Ru(N0)(C1,H20) on2]I2, [Ru(NO)Br on2]I2, and 
[Ru(NO)I en2]I2, respectively, are obtained. The 
compounds [Ru(NO)Br en2]Br2, [Ru(NO)I en2]Br2, and 
[Ru(N0)(C1,H20) en2]Cl2 have also been prepared. 
The compound [Ru(NO)I en2]I2 exists in two isomeric 
forms. I t  appears probable th a t in some of the above 
compounds the co-ordination no. of R u is 8.

R. C u t h il l .
P ro m o te rs  of c ry s ta llisa tio n  in  m ic ro - 

chem istry . F. A m e l in k  (Pharm. Wcekblad, 1931, 
68, 1086—1088).—A review .of methods suitable for 
micro-reactions. Various examples aro given of the 
method in which a trace of the anticipated ppt. is 
added to one of the reactants. H . F . G i l l b e .

H eyrovsky’s e lec tro an a ly tica l p o la ro g ra p h ic  
m eth o d s an d  th e ir  ap p lica tio n s  in  th eo re tic a l 
an d  p ra c tic a l ch e m is try . W. K e m u l a  (Z. Elektro- 
cliem., 1931, 3 7 ,  779—795).—A full account.of the 
theory and practice of tho method, with an extensive 
bibliography. H. F. G i l l b e .

T etram eth y ld iam in o  d ip h en y lm eth an e  [as 
ana ly tica l re ag en t] . J . B. F ic k l e n  (Chem. and Ind., 
1931, 869).—I t  is suggested th a t CH2(CH4-NMe2)., 
could be used to detect small quantities of many 
elements which have a t least two relatively stablo 
valency forms and have a higher oxide or liydroxido 
which are insol. in the oxidising solution. In  using 
tho reagent (cf. H arry, this vol., 1385) it is.necessary 
to eliminate or correct for other reacting materials.

E. S. H e d g e s .
In d ica to rs . X V III. “ H y d ro g en  eS ec t ” an d

s a lt  e r ro r  of in d ic a to rs . A. T h i e l  and G. Cocii 
(Z. anorg. Chem., 1931, 2 0 0 , 419— 42S; cf. A., 1929,
1410).—Potentiomotric determination of the p u of 
phosphate buffer solutions in presence of NaCl or 
KC1, and colorimetric examination of the same 
solutions when containing various indicators, point 
to  the non-existence of a “ H effect ” as defined by 
Wolf (A., 1930, 1391). The effect observed in weakly 
buffered solutions is duo to  contamination w ith 
traces of C02. The potentiomotric method is free 
from objection when proper precautions are observed.

F . L. U s h e r .
C ontinuous m e a su re m e n t of p a w ith  qpiin-

h ydrone e lec trodes. C. C. C o o n s  (Ind. Eng. Chem. 
[Anal.], 1931, 3 , 402— 407).— Tho concentration of 
quinliydrone necessary for measurements with an 
accuracy of ±0-05 p2[ is 7 mg. per 100 c.c. of solution. 
A method for determining the concentration of 
quinliydrone dissolved in H 20  is outlined and the 
solubility curve for quinhydrOne is given from 0° to 
50°. The practicability of various methods of adding 
quinliydrone to a flowing solution for the purpose of 
obtaining continuous p a measurements is discussed, 
and the continuous addition of a solution of quin- 
hydrone from an external source is considered to be 
best. P t electrodes are better than  Au electrodes
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for continuous p„ measurem ent; they should be 
cleaned by washing in boiling 5—10% N aH S03 
solution. E. S. H e d c e s .

M odified  a b so rp tio n  tu b e  fo r d e te rm in a tio n  of 
h y d ro g e n  in  o rg an ic  su b s tan ce s  by  th e  m ic ro - 
an a ly tica l m e th o d  of P re g l. W. J . B o y d  and 
W. R o b so n  (J.S.C.I., 1931, 50, 400— 402t ).—The 
adoption of P 20 5 as absorbent for H 20  in the Pregl 
process permits the use of an absorption tube which 
weighs 1-5 g. or £ the weight of the Pregl tube, 
and has an internal vol. < 0-5  c.c. The modified 
tube has advantages over the Pregl tube in th a t 
it m ay be weighed much sooner after being polished, 
the weighing is more accurate, sweeping-out of 0 2 
and C 02 is less likely to be incomplete, and transference 
to and from the balance-pan is much easier. The 
permanent ra te  of increase in wt. due to diffusion 
of moist air into the tube is only half th a t of the 
Pregl tube when the latter is charged with P20 5 
on glass-wool. 12 tubes can be made and filled in 
1 hr., the ends being kept sealed until the tube is 
required. A tube is used for three determinations 
and then discarded. W. J . B o y d .

V o lu m etric  d e te rm in a tio n  of h y d ro g e n  p e r 
oxide in  p re sen ce  of p o ta s s iu m  p e rsu lp h a te .
V. M. N a y a k  (J. Indian Chem. Soc., 1931, 8, 535— 
536).—Titrations of H 20 2 with K M n04 are inaccurate 
if K 2S20 8 is present. The error m ay be corrected 
by determining in one sample the to ta l available 
O by FeS04 and K M n04, and in another the K M n04 
titre ; residual K 2S20 8 in the second sample is then 
determined by F eS 04 and K M n04. H. F. G i l l b e .

E le c tro m e tr ic  an a ly s is  of so lu tio n s of hy p o 
ch lo rite s . M. A b r ib a t .—See B., 1931, 1047.

D e te rm in a tio n  of iod ine in  io d ised  co m m o n  
sa lt .  A. G r o n o v e r  and E. W o h n l ic h .—See B., 
1931, 1048.

D e te rm in a tio n  of flu o rin e  in  in sec tic id es .
C. M. S m it h , E. H. H a m il t o n , and J . J . T. G r a h a m .— 
See B., 1931, 1048.

D e te rm in a tio n  of flu o rin e  a s  ca lc iu m  flu o rid e .
E. Ca r r iè r e  and J a n s s e n s  (Compt. rend., 1931, 
193, 490—491; cf. this vol., 1023).—The amount 
of CaC03 formed by exposure to  the air, or the presence 
of (NH4)2C 03 in the aq. N H3 used, in precipitating 
CaCl2 with aq. N II3 in the ordinary course does not 
exceed the experimental error, e.g., 2 mg. in dealing 
with 10 c.c. of 0-5ili-CaCl2. To wash gelatinous 
CaF2 thoroughly the pp t. m ust be boiled with H 20  
15 times. C. A. S il b e r r a d ."

E ffect of c e r ta in  fo rm s  of s ilica  on d e te rm in 
a tio n  of flu o rin e  by  v o la tilisa tio n  m e th o d . D. S.
R e y n o l d s  and K. D. J a c o b  (Ind. Eng. Chem. [Anal.], 
1931, 3, 371—373).—Si02 gel, which has not been 
ignited above 1000°, and silicates which are decom
posable by H 2S 04 affect adversely the determ ination 
of F  by the volatilisation method. A non-volatile 
compound, probably SiOF2, is formed. S i02 gel 
which has been ignited a t or above 1100° is as effective 
as quartz. Tho volatilisation method does not

give trustw orthy results for F  in slags and certain 
natural phosphates containing acid-decomposable 
silicates. E . S. H e d g e s .

V o lu m etric  d e te rm in a tio n  of so lub le  su lp h a te s .
N. A. T a n a n a e v  (J. Chem. Ind. Russ., 1931, 8, 
939—949).—Excess of AT-Pb(N 03)2 is added to  the 
solution, the vol. is made up to 100 c.c., the solution 
is filtered after 5 min., and  excess of Pb is determined 
in an aliquot p art of the filtrate by titration  with
0-5V-Na2CO3 in the presence of phenolphthalein.

R. T r u s z ic o w s k i.
V o lu m etric  b a r iu m  ch ro m a te  m e th o d  for 

[d e te rm in a tio n  of] su lp h a te s . T. R. A n d r e w s  
(Ind. Eng. Chem. [Anal.], 1931, 3, 361—362).—The 
addition of BaCr04 to a sulphate solution, followed 
by titration of the liberated Cr04"  with F eS 04 and 
K M n04, is satisfactory for determining 2—200 mg. 
of S 04". Smaller quantities (0-5—2-0 mg.) m ay be 
determined by adding 2 mg. of Na2S 04 to the sample 
and deducting this from the  am ount recovered. 
H 2S and other reducing substances in the sample 
are oxidised by K M n04 before adding the BaCr04.

E. S. H e d g e s .
R ap id  d e te rm in a tio n  of [am m o n ia  a n d  ch lo r

ine  in ] a m m o n iu m  ch lo ro s tan n a te . J . H a e g e  
(Chem.-Ztg., 1931, 55, 791).—The solution is treated 
with 2% Ba(OH)2 solution until neutral (phenol
phthalein), whereby Sn(OH)4 is precipitated, the Ba in 
solution is then removed by addition of an excess 
of neutral, Cl'-free Na2S 0 4, and a portion of the 
filtrate is titra ted  with AgN 03 (K2Cr04) for Cl'. A 
second portion is treated with 40% CH20  solution 
and titra ted  with 0-1 V-NaOH (phenolphthalein) to 
obtain the N H4’ content. Sn is determined by 
reduction to SnCl2 and titra tion  with I.

A. R. P o w e l l .
P re c ip ita tio n  of m e rc u ry  in  th e  K jeldah l 

m e th o d . C. F. D a v ie s  arid M. W i s e  (Cereal Chem., 
1931, 8, 349—360).—In  the precipitation of Hg in 
the Kjeldahl-Gunning procedure by means of alkali 
sulphides, a black ppt. indicates the use of sufficient 
precipitant. When Na2S20 3 is employed, a brownish- 
black ppt. should be obtained, and excess of the 
reagent is not detrimental. E . B. H u g h e s .

S elen iu m  as  c a ta ly s t in  d e te rm in a tio n  of 
n itro g e n  by  K je ld ah l m e th o d . M. F. L a u r o  (Ind. 
Eng. Chem. [Anal.], 1931, 3, 401—402).—Hg and 
CuS04 used as catalysts in the Kjeldahl process may 
with advantage be replaced by Se. E. S. H e d g e s .

D e te rm in a tio n  of n i tra te  in  w a te r . W. M u l d e r . 
—See B., 1931, 1076.

C o lo rim e tric  d e te rm in a tio n  of p h o sp h o ru s .
L. U r b a n e k  (Mezog. K utat., 1931, 4 ,  39—57 ; Chem. 
Zentr., 1931, i, 2643—2644).—The intensity of the 
blue colour obtained on reduction of phosphomolybdic 
acid is not exactly proportional to  the P  content of 
the solution, bu t a correction can be applied. The 
effect of [H‘], acids, salts, and nature of reducing 
substance was studied. A. E E l d r id g e .

D e te rm in a tio n  of ca rb o n  d iox ide in  a ir .
K . S a r l 6  (Chem. Fabr., 1931, 397—398).—In  the 
new apparatus described, a known vol. of air is drawn 
rapidly through aq. Ca(OH)2 by an aspirator (2-2
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litres in 12—13 min.). The solution is titrated  with 
HC1 and phenolphthalein. The apparatus is simple 
and m ay readily be constructed in portable form.

H. F. G i l l b e .
D ete rm in a tio n  of ca rb o n  d ioxide in  th e  a tm o 

sp h ere . F. P. L e u s d e n  (Z. Hyg., 1931, 112, 606— 
612).—The sample is shaken in apparatus described 
with aq. Ba(OII)2, which is subsequently titra ted  with 
HC1 using thymolphthalein. The limit of error is 2%.

A. G. P o l l a r d .
S em i-m ic ro ch em ica l d e te rm in a tio n  of a lk a li 

m e ta ls  in  n a tu ra l  w a te rs  (bore w a te rs )  an d  
s ilica tes . K. L. M a l a r o v  (Neft. Choz., 1930, 223— 
225).—The halides and org. substances are removed 
by evaporating 2— 10 c.c. of the H 20  with 0-5—2 c.c, 
H 2S 0 4; if S i0 2 is present the H 20  is first evaporated 
with H F. The residue, which is not heated above 
350°, is trea ted  with Ba(OH)2; the alkaline earths 
are precipitated from the filtrate with (NH4)2C03 and 
aq. N H 3 in the cold, N il ,  salts' arc removed, and the 
residue is titra ted  with HC1 (Me-orange). For silic
ates the m aterial (EE0-03—0-04 g. N a20) is decom
posed in P t  w ith H F and H 3S 04, and the residue 
treated  as above. Ch e m ic a l  A b s t r a c t s .

D e te rm in a tio n  of tra c e s  of so d iu m  in  p o ta ss iu m  
sa lts . M. F c e r ste r .—See B., 1931, 1009.

D e te rm in a tio n  of s ilv e r in  go ld  b a rs .  F. 
M i c h e l .— S ee B., 1931, 1056.

G ra v im e tr ic  d e te rm in a tio n  of ca lc ium  an d  
m a g n e s iu m  u s in g  h ig h  te m p e ra tu re s , an d  th e  
d eco m p o sitio n  cu rv es of ca rb o n a tes  and  n itra te s  
in  a n  a tm o sp h e re  of ca rb o n  dioxide. T. S o m iy a  
and S . H ir a n o  (J. S oc . Chem. Ind., Japan, 1931, 3 4 , 
381—383b).—The following decomp. temp, in a cur
ren t of C 02 have been determined : (1) CaC03 (915— 
925°)— >CaO ; MgC03,(NII4)2C03,4H20  (below 200°) 
— >-MgC03 (240—850°)—->MgO ; Ca and Mg m ay 
therefore be determined simultaneously by weighing 
a t 240°, 850°, and 925°. (2) Ca(N03)2 (450—560°)— > 
CaC03 (915—925°)— >CaO ; Mg(N03)2,H20  (210— 
430°)— >-MgO; Ca and Mg m ay be determined by 
weighing a t 210°, 430°, 550°, and 925°.
(3) CaC20 4,4H ,0  (50°)— >CaC„04,H20  (150°)— > 
CaC20 4 (440°)— >CaC03 (920°)— >CaO.

E. S. H e d g e s .
Influence of p o ta ss iu m , am m o n iu m , and  h y d ro 

gen  ions on  G a leo tti 's  re ac tio n . B. K a m ie ń s k i  
and K. K a r c z e w s k i (R ocz. Cliem., 1931, 11, 577— 
599).—Two breaks are observed on the potcntiometric 
titration curve in the reaction between ZnS04 arid 
H 2Fe(CN)6 in presence of K 2S 04,(NH4)2S04, or H 2S 04 ; 
these are due, respectively, to the formation of 
Zn2Fe(CN)G and Zn3X2[Fe(CN)G]2. As [K‘], [NH4‘], 
or [H‘] increases, the second break becomes more, 
and the first break less, distinct. K \  NH 4', and H ' 
may be present in variable amount in the ppt., as a 
result of which the reaction is not universally applic
able to the determ ination of K ; in the determination 
of Zn in foundry practice by means of this method it 
is advantageous to ppt. Zn as Zn3(NH4)2[Fe(CN)G|2, 
keeping the concentration of NH4‘ below 0-4A.

R. T r u s z k o w s k i .

Q u an tita tiv e  o p tica l sp ec tra l ana lysis  of lead  
alloys. A . G u e n t h e r  (Z. an o rg . C hem ., 1931, 2 0 0 ,

409—418)!—The systems examined were Li, Cu, Zn, 
Au, Tl, and Bi in Pb, and Ag in Sn. Tables are 
given showing pairs of lines in the emission spectra 
of the alloys suitable for the characterisation of alloys 
containing up to 10% of the other metal.

F. L. U s h e r .
A nalysis of b as ic  lead  ace ta te  so lu tio n s . N. 

S c h o o r l  (Chem. Weekblad, 1931,28,586—589).—The 
refractive index and density m ay be employed to  
determine the composition of norm al and basic Pb 
acetate solutions. The percentage of PbO in the 
solution is given by K (d —l)/d, where K  is 101 for 
3Pb0,2Ac20 , 103 for 2Pb0,2Ac20 , and 105 for 
3Pb0,Ac2O. If the composition of the solution is 
unknown it may be determined from the equations 
(rf-l)lO 4 =  87a +  40// arid (rif! -  1-3330)105 =  80a- -f  
160//, where x  and y  are the percentages of PbO and 
Ac,0, respectively, in the solution. The composition 
may be found also by the use of suitable indicators, 
since a solution of 3Pb0,A c20  has p K 7-4, one of 
2Pb0,Ac20  p a 7-8, and one of 3Pb0,A c20  p a 9; 
these vals. are almost independent of the concen
tration. H. F . G i l l b e .

R apid  d e te rm in a tio n  of sm a ll  q u a n titie s  of 
lead  in  ca lc iu m  p h o sp h a te . J . R. N i c h o l l s .—  
See B., 1931, 1009.

V olum etric  an d  g ra v im e tr ic  d e te rm in a tio n  of 
m ercu ry  a s  p e rio d a te . H. W .  W i l l a r d  and J . J . 
T h o m p s o n  (Ind. Eng. Chem. [Anal.], 1931, 3, 398—
399).—Hg m ay be precipitated quantitatively as 
Hg5(I0 6)2 from 0-15iV-HN03 or 0-li\7-H2SO4. I t  may 
bo weighed in this form or determined volumetrically 
with K I and Na2S20 3. Moderate amounts of Al, Cd, 
Zn, Cu, Ni, Ca, and Mg do not interfere.

E. S. H e d g e s .
C olo rim etric  d e te rm in a tio n  of m an g an e se . 

R. G. H a r r y  (Chem. and Ind., 1931, 796).—The blue 
coloration produced by adding CH2(CGH 4-NMe2)2 to 
a solution containing Mn(OH)2 in AcOH provides a 
satisfactory method for determining Mn. The colour 
standard is reasonably stable, but slowly fades. I t  
may be replaced by a set of colour standards, -which 
keep for a long tim e and m atch the colours produced 
(ranging from pale blue to  purple), prepared by 
mixing solutions of crystal-violet and methylene-blue.

E. S. H e d g e s .
V olum etric  d e te rm in a tio n  of m an g an ese  a f te r  

ox idation  b y  p e rio d a te . H. W .  W i l l a r d  and J . J. 
T h o m p s o n  (Ind. Eng. Chem. [Anal.], 1931, 3, 399— 
401).—Mn is oxidised to NaM n04 by means of N a I0 4 
in H3P 0 4 or H 2S 0 4 solution, the excess of N a I0 4 is 
removed by precipitation as H g5(IOG)2, and the 
KaMn04 is determined by titration  with standard 
FeS04. Co, Ce, and Cl' m ust be absent and the 
amount of Cr m ust be <  1 mg. Directions are given 
for the application of the method to the determination 
of Mn in Fe or steel, Fe ore, and bronze.

E . S. H e d g e s .
D e te rm in a tio n  of m an g an ese  in  co b a lt s tee ls .

F. S p i n d e c k .—See B., 1931, 1054.
R eversib le  o x idation  in d ic a to r  of h ig h  p o ten t

ia l especially  ad a p te d  to  o x id im e tr ic  t i tr a tio n s .
G. H. W a l d e n , jun., L. P. H a m m e t t , and R. P. 
C h a p m a n  (J. Amer. Chem. Soc., 1931, 53, 3908; cf.
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A., 1899, i, 387).—Tho intensely red F e" o-phen- 
anthroline complex ion is oxidised revorsibly by 
Ce(S04)2, or K 2Cr20 7 in H 2S 0 4 or HC1, to  the less 
intensely blue F o"‘ complex ion. Tho mol. potential 
of the indicator system is 1-14 volts. The indicator 
is stable in acid solution and a quantity  equiv. 
to 0-01 c.c. of O JA  solution is satisfactory in the 
titration  of Ce"" or Ci20 7" with Fe". Common 
metallic ions, including H g", do not interfere. The 
Fe" dipyridyl complex is a less satisfactory indicator 
owing to  rapid reaction with acids.

J . G .  A. G r i f f i t h s .
E lec tro ly tic  d e te rm in a tio n  of co b a lt. D. H. 

B r o p h y  (Ind. Eng. Chem. [Anal.], 1931, 3, 363—365). 
—The solution recommended contains 50 c.c. of aq. 
N H 3, 5 g. of N H4C1, and 0-3—0-4 g. of N aIIS 0 3 in
80—100 c.c. W ith a rotating anode (800—1000 r.p.m .) 
and a gauze cathode, using a current density of 4—7 
amp. per sq. dm., i t  is possible in 30 min. to  doposit
15—160 mg. of Co in a bright, adherent form. The 
am ount of S in the deposit is negligible. The use of 
org. acids, N2H 4,H2S 0 4(or HC1), or N H 20H,HC1 in 
place of N aH S03 is unsatisfactory.

E. S. H e d g e s .
U ltra -v io le t ab so rp tio n  of m ix tu re s  of ch ro m - 

a te  an d  d ich ro m a te  so lu tio n s. N .  R .  T a w d e  
(J. Indian Chem. Soc., 1931, 8, 499—501).—U ltra
violet spcctrophotometric determinations (A., 1930, 
992) of C r04" and Cr20 7" in dil. solution agree fairly 
satisfactorily with the analytical vals.

H . F. G i l l b e .
D e te rm in a tio n  of t i ta n iu m  as  p h o sp h a te . 

J . C. G h o s i i  (J. Indian Chem. Soc., 1931, 8, 695— 
698).—0-5— 1-0 g. of tho dried and powdered Ti ore 
is fused with N a2C 03 or treated with H F  and H 2S 04 
and tho resulting N a2T i0 3 is treated  w ith boiling 
H 20 , filtered, and washed, and an insol. acid titanate , 
2Na20 ,9T i02,5H20 , formed. This is dissolved in 30
c.c of boiling dil. H 2S 04 (1 :5) and the  solution 
diluted to  200 c.c., cooled, nearly neutralised with 
aq. N H 3, and treated w ith 20 c.c. of 20% aq. 
(NH4)2H P 0 4. Any ppt. formed on further dilution 
to about 400 c.c. is redissolved in a slight excess of 
H 2S 0 4, 10 g. of Na2S20 3 and 10 c.c. of AcOH are 
added to  reduce the Fe, and the solution is boiled 
for about J h r. The ppt. of T i0 2,H P 0 3 is filtered, 
washed with H 20 , ignited, and weighed as a  pyro
phosphate, 2T id2,P20 5. HC1 m ay be used in place 
of H 2S 0 4, bu t long boiling with HC1 m ay ppt. meta- 
titanic acid. The results compare favourably with 
those obtained by the oxide method, and the phos
phate method should be used when P 20 5 is already 
present. M. S. B u r r .

D e te rm in a tio n  of v a n a d iu m  in  h ig h -sp eed  
s tee l. E . F a r b e r .—See B., 1931, 1054.

R eac tio n  of v an a d a te s . D e te rm in a tio n  of 
tu n g s te n  w ith  te tra m e th y ld iam in o d ip h en y lm e th - 
an e . M. P a p a f i l  and R. C e r n a t e s c o  (Ann. Soc. 
Univ. Jassy, 1931,16, 526—528).—Addition of a solu
tion of CH2(C6H 4‘NMe2)2 in AcOH, of p a 3-5, to  a 
neutral solution containing vanadate yields an im m e
diate yellow ppt. which gradually turns, g reen ; the 
compound formed is (V03)4C17H 22N2. The limiting 
concentration of vanadate is about 0-05 g. por litre.

For determ ination of W with this reagent any excess 
of NH4 salts should be rem oved; tho ppt. is dried at 
110° and ignited to oxide. H. F. G il l b e .

D e te rm in a tio n  of a  s m a ll  a m o u n t of an tim o n y  
in  p re sen ce  of a  la rg e  a m o u n t of copper. S.
M a k is h im a  (J. Soc. Chem. Ind ., Japan, 1931, 34, 
322— 323b ).— A quantity  of solution containing a few 
mg. of Sb is neutralised, 5 c.c. of 5% M nS04 solution 
are added, tho m ixture is boiled, and A-K M n04 
solution added. The ppt. of MnO, collects the Sb 
by adsorption. I t  is ivashed, dissolved in dil. H 2S 04 
containing a little  H 20 2, N a2S 0 3 is added, and the 
S 0 2 boiled off. The solution is brought to  0-02—OTiV 
acidity, and the coloration developed on addition of 
Folin’s reagent (Na2Mo04-j-Na2H P 0 4) is compared 
with th a t given by a known Sb solution.

C. I r w i n .
In d ire c t d e te rm in a tio n  of b ism u th . C. V.

B o r d e ia n u  (Ann. Sci. Univ. Jassy, 1931, 16, 546— 
550).—Chlorides are removed by precipitation with 
A gN 03, the Bi is precipitated by (NH4)2H P 0 4, and 
tho excess of phosphate is determined colorimetrically.

H. F. G il l b e .
A d iab a tic  c a lo r im e try . S. W. P a r r  and W. D. 

S t a l e y  (Ind. Eng. Chem. [Anal], 1931,3, 396—397).— 
Tests of the efficiency of a vac. jacket for heat- 
insulation are recorded. E. S. H e d g e s .

A p p lica tio n  of e lec tric  th e rm o m e te rs  w ith  
c ro ssed  re s is ta n c e s  to  ebu llio scop ic  an d  tono- 
m e tr ic  m e a su re m e n ts . T. B y l e w s k i  (R ocz. 
Chem., 1931, 11, 552—568).—A modification of 
Jaeger and Steinwehr’s resistance thermometer, 
giving an accuracy of 0-001° over the range 0—250°, 
is described. A resistance box and com m utator for 
use with the above therm om eter are also described.

R. T r u s z k o w s k i .
P h o to -e lec tr ic  cell th e rm o re g u la to r . F. G. 

B r ic k w e d d e  and R. B. S c o t t  (Physical Rev., 1930, 
[ii], 35, 670).—A photo-electric regulator which 
autom atically m aintains temp, const, to 0-001° 
between 0° and the temp, of liquid air has been 
constructed. L. S. T h e o b a l d .

L o w -te m p e ra tu re  th e rm o s ta t .  H. W. F o o t e  
and G. A k e r l o f  (Ind. Eng. Chem. [Anal.], 1931, 3, 
389-390).-—By means of a small electrical refriger
ating unit and a Hg-PhM e regulator the temp, of 
the bath can be m aintained within ¿0-015° a t any 
desired val. between 0° and min. room temp.

E. S. H e d g e s .
T h e rm o s ta ts .  V. M e a su re m e n ts  of s t i r r e r  

p e rfo rm an c e . S. K a m b a r a , S. O y a m a d a , and 
M. M a t s u i  (J. Soc. Chem. Ind., Japan , 1931, 34, 
361—367 b ).—A photo-electric colorimetric procedure 
for measuring stirring efficiency is described. An 
examination of 13 types of stirrers has shown th a t 
the propeller type, used .with a proper vessel, is tho 
most effective. E. S. H e d g e s .

B alan ced  th erm o -co u p le  a n d  f ilte r  m e th o d  of 
u ltra -v io le t ra d io m e try , w ith  p ra c tic a l  ap p lic 
a tio n s . W. W. C o b l e n t z , R. S t a ir , and J . M. 
H o g u e  (Bur. Stand. J .  Res., 1931, 7, 723—749).— 
One receiver of a thermocouple is covered with a 
filter excluding ultra-violet light, and the other with
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a window transparent to ultra-violet light, which 
exactly balances the transmission losses of the ex
clusion filter throughout the remaining part of the 
spectrum. On exposing both receivers simultaneously 
to radiation the deflexion of the galvanometer gives 
a measure of the ultra-violet light intensity. Applic
ations of the method are discussed.

E. S. H e d g e s .
M u ltip le  s p a rk  s ta n d  fo r q u an tita tiv e  sp e c tru m  

an a ly sis . L. J . S p e n c e r  (J. Sci. Instr., 1931, 8, 
229—232).—The intensities of the lines produced by 
the “ unknown ” sample are compared with those 
of a series of standard samples. The latter are 
mounted on a disc which can be rotated so th a t each 
sample in tu rn  is connected in series with the one 
under test. C. W. Gibby.

D ire c t-re ad in g  tw o -c ry s ta l sp ec tro m e te r fo r 
X -ray s. F. K. R i c h t m y e r , S. W. B a r n e s , and 
E. R a m b e r g  (Physical Rev., 1930, [ii], 35, 1428);— 
Abs. measurements of wave-lengths can be obtained 
with high precision. L. S. T h e o b a l d .

In s tru m e n t fo r  h ig h -v o ltag e  X -ray  sp ec tro - 
g ra p h y  an d  ra d io g ra p h y . F. S i l l e r s , jun. (Physi
cal Rev., 1930, [ii], 35, 1428).—X -Ray spectrograms 
of coarse-grained, polycryst. material, e.g., high-Si 
sheet steel 0-02 in. thick, can be obtained in less than  
1 hr. by direct transmission using a voltage of 200 kv.

L. S. T h e o b a l d .
S elf-reco rd in g  sp e c tro m e te r. H. M. R a n d a l l  

and J . S t r o n g  (Rev. Sci. Instr., 1931, [ii], 2, 585— 
599).—An instrum ent for emission and absorption 
spectra over the entire prism or grating spectral 
region, and capable of enclosure in an evacuated 
chamber, is described. Absorption band curves are 
given for N H 3 and Mel a t various pressures.

N .  M. B l i g h .
T w en ty -one foot v acu u m  sp e c tro g ra p h  fo r th e  

ex tre m e  u ltra -v io le t.. G .  R. H a r r i s o n  (Rev. Sci. 
Instr., 1931, [ii], 2, 000—610).—The spectrograph 
body and camera box can be evacuated separately.
1 hr. exposures give spectrograms of 2-7 A. dispersion 
per mm., the 2000— 1000 A. range being recorded 
on a 16-in. plate. High resolving power has been 
obtained in hot spark spectra of the elements of the 
first long period. The design is primarily for intensity 
measurements in the Schumann region.

N. M. B l i g h .
X -R ay p o w d er d iffrac tio n  a p p a ra tu s . T. M. 

H a h n  (Rev. Sci. Instr., 1931, [ii], 2 , 62 6 — 6 31).— The 
time required to produce a readable diffraction 
pattern  is minimised by utilising a larger vol. of the 
sample, and the formation of weaker spots nearer 
the sample. N. M. B l i g i i .

S im p le  im p ro v ed  m e th o d  fo r red u c in g  F a b ry -  
P e ro t o b se rv a tio n s . S. T o l a n s k y  (J. Sci. Instr., 
1931, 8, 223—225).—An accuracy of 0-001 of a wave 
no. can be obtained using 4- or 5-figure log. tables.

C . W. G i b b y .
P h o to m ic ro g ra p h s  w ith  [ligh t of] w ave-leng th  

312 m g . A. P. H. T r i v e l l i  and E. L i n c k e  (Z. wiss. 
Phot., ‘ 1931, 30, 8 5—8 7).—Photomicrographs are 
given of sections of calf skin and of a leaf of Nerium  
oleander, taken a t 312 and 546 mg.

J .  L e w k o w i t s c h .

U ltra-v io le t m icro sco p y . B. Iv. J o h n s o n  (J. 
Roy. Micros. Soc., 1931, [iii], 51, 268—271).—Photo
graphs illustrating the improved results obtainable 
with ultra-violet light are reproduced.

C, W. G i b b y .
P h o to g rap h ic  m e th o d  of e x a m in in g  c ry s ta ls . 

A. S c h u b n i k o v  (Z. K rist., 1931, 78, 111— 135).

P ho to-elec tric  d e te rm in a tio n  of th e  tu rb id ity  
of liqu ids. P. J a k u s c h o f f  (Z. Ver. Deut. Ing., 1931, 
75, 426—428; Chem. Zentr., 1931, i, 3147).—A 
K  cell, with Ag anodes, in H 2 (4 mm.) is employed. 
The turbidity, concentration, or colour of liquids is 
easily and rapidly determined. A. A. E l d r i d g e .

M ixed-colour co lo rim e te r. A. T h i e l  (Sitzungs- 
ber. Ges. Nat. Marburg, 1930, 65, 159—167; Chem. 
Zentr., 1931, i, 3147).—The advantages of the method, 
which depends on the achievement of equality of 
tin t and not of intensity of colour, are discussed. I t  
is specially suitable for p a determinations.

A. A. E l d r i d g e .
M easu rem en t of th e  b r ig h tn e s s  of ra d io a c tiv e  

lum inous co m p o u n d s. H. F. M e a c o c k  and G. E. V. 
L a m b e r t  (J. Sci. Instr., 1931, 8, 214—220).^-Two 
instruments are described, for use respectively with 
surfaces of diameter larger or smaller than 6 mm. 
The reproducibility is 2% with the former and 10% 
with the latter. C. W. G i b b y .:

A pplications of th e rm io n ic  valves in  th e  
technique of p hysico -chem ical m e a su re m e n ts . 
W. H i l t n e r  (Chem. Fabr., 1931, 389—392, 398—
400).—Tho theory of the thermionic valve is given, 
together with details/including circuit diagrams, of 
the operation of such valves for the production of 
oscillatory currents for dielectric const, determinations 
with electrolytic conductors and of a.c. for measure
ment of the conductivity of electrolytes, as relays 
for the control of therm ostats and for the measure
ment of small pressures, as rectifiers and amplifiers 
of a.c., as amplifiers for, e.g., ionisation currents, as 
potentiometers for p a measurements and potentio- 
metric titrations, and as null instrum ents for e.m.f. 
measurements by a compensation method.

H. F. G i l l b e .
C apilla ry  g la ss  e lec trode . W. J . Y o u d e n  and

I .  D .  D o b r o s c k y  (Contr. Boyce Thompson Inst., 
1931, 3, 347—362).—The construction and use of 
thin-walled glass electrodes are described.

A. G. P o l l a r d .
D evelopm ent of K o h lra u sch ’s conductiv ity  

a p p a ra tu s  w ith  th e  a id  of e lec tro n -tu b es . E. 
G o t t e  and W. S c h r a m e k  (Z. Elektrochem., 1931, 
37. 820—823).—An improved apparatus is described.

E. S .  H e d g e s .
G alv an o m eter fo r m e a s u re m e n t of conductiv 

ity  of so lu tio n s. G. G o l l n o w  (Chem.-Ztg., 1931, 
55, 827—828).—The instrum ent resembles the
D ’Arsonval galvanometer, bu t the moving coil has 
no core and the field magnet is of lam inated Fe 
provided with a field coil which is energised (at 
110 volts) from a transformer connected to  the mains. 
The e.m.f. for the bridge circuit is obtained by shunt 
connexion across an adjustable resistance placed in 
series with tho field coil. The moving coil of the
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galvanometer is connected in place of telephones in 
the bridge circuit. Zero corrections m ay be made 
for errors of the pointer and for errors due to  the 
magnet. The instrum ent m ay also be used for d.c.

H. E. B l a y d e n .
S en sitiv e  d ire c t-re a d in g  m e rc u ry  m a n o m e te r .

H . W. M e l v i l l e  (J.C.S., 1931, 2509—2511).—The 
vertical displacement of an inverted glass cup floating 
on Hg is used to measure pressure differences down 
to 0-001 mm. Hg. H. J . E m e l e u s .

S im p le  p re s su re  re g u la to r . J . D. A. J ohnson 
(J.C.S., 1931, 2523—2524).—A diagram is given of 
a simple apparatus for controlling the pressure to a 
few mm. of Hg in distillations a t reduced pressures.

H. J . E m e l e u s .
G a s-p re ssu re  re g u la to r . A. G . R o b e r t s o n  

(Ind. Eng. Chem. [Anal.], 1931, 3, 383—384).—The 
apparatus permits const, pressure regulation for 
small loads and, by the use of two such regulators, 
gases may be mixed in any proportion.

E. S .  H e d g e s .
S im p le  a p p a ra tu s  fo r an a ly tica l co n tro l. R .  

F e i b e l m a n n  (Chem. Fabr., 1931,405—407,414—416). 
— By the use of suitably calibrated measuring cylinders 
the approx. active contents of solutions of, e.g., 
NaOCl, H 20 2, N aB 03, and N a ^ C ^  m ay be determined 
titrim etrically. A simple apparatus is described in 
which the reduction val. of a v a t dye is determined by 
measuring the vol. of air necessary for complete oxid
ation of 10 c.c. of the solution. The fa tty  acid content 
of such materials as soaps and Turkey-red oil m ay be 
determined by hydrolysis in a 200-c.c. flask having a 
long graduated neck; when hydrolysis is complete 
warm H 20  is added and the length of the oily layer in 
the neck is measured. H. F. G i l l b e .

H ig h -v a cu u m  p re s su re  co n tro l a p p a ra tu s .
T. L. Ho (Proc. N at. Acad. Sci., 1931,17,548—550).— 
The pressure is indicated by an ionisation gauge, which 
operates a galvanometer. A contact attached to  the 
la tte r controls a thermionic amplifier, which in tu rn  
operates a relay, opening a  leak. C . W. G i b b y .

E le m e n ta ry  a p p a ra tu s  fo r  s ta tic  d e te rm in 
a tio n  of th e  p a r tia l  p re s su re s  of g ase s  in  so lu tio n .
U. M. N a y a k  and S. L a x h m i n a r a y a n a n  (J. Indian 
Chem. Soc., 1931, 8, 531).—A burette and a side tube 
are fitted to  a large em pty bottle. A known vol. of, 
e.g., S 0 2 solution is placed in the bottle, the whole is 
shaken, and a known vol. of the solution is then w ith
drawn and titra ted . From the fall of concentration 
and the vol. of the apparatus the partia l pressure may 
be calc. H . F . G i l l b e .

A p p a ra tu s  fo r a b so rp tio n  of h y d ro g e n  by  
s ilv e r p e rm a n g a n a te  a cco rd in g  to  th e  m e th o d  of 
H e in  a n d  D aniel. B. R a s s o w  and L. W o l f  (Chem. 
Fabr., 1931, 407).—The advantage of a mechanical 
shaking device is noted. The evolution of 0 2 observed 
during the absorption of H 2 is ascribed to insufficient 
washing of the Ag ca ta ly s t; the quantity  of 0 2 evolved 
m ay be reduced by shaking the freshly filled pipette 
w ith air or N 2 before introducing the m ixture to be 
analysed. The method is recommended for illumin
ating gas, cracked gas, and N 2-H 2 mixtures.

II. F. G i l l b e .

G as ab so rp tio n  p ip e tte . A. 0. E g e r t o n  and 
L. M. P i d g e o n  (J. Sci. Instr., 1931, 8, 234).—Tho 
pipette consists of two bulbs joined by a narrow neck. 
The reagent is drawn down into the lower one by 
lowering a Hg reservoir, and can be forced up again in 
the form of a fountain. Samples and reagents can be 
adm itted through a, side-tube w'hich can be sealed with 
Hg. Honey has been found satisfactory as a greaseless 
lubricant. C. W, G i b b y .

W ate r d is tilla tio n  a p p a ra tu s . A. S c i i l e e d e  
and E. K ô r n e r  (Chem.-Ztg., 1931, 55, 808).—The 
apparatus previously described (A., 1930, 884) is 
modified by replacing the Cu distillation flask with a 
flask of “ R  ” glass having an inlet a t the bottom  
through which the overflow cooling I I20  from the 
condenser enters the flask which is heated w ith a ring 
burner. A. R. P o w e l l .

R eflux  co n d en sers  fo r ex tra c tio n  an d  d is till
a tio n  a p p a ra tu s .  C. Z i n z a d z e  (Bull. Soc. chim., 
1931, [iv], 49, 1204— 1205).— (1) The condensed 
vapours flow over the tube from which the vapour 
issues to the condenser and are returned to the 
m aterial under extraction through a three-way cock 
which allows the solvent to  be eliminated when the 
extraction is complete. (2) The condensate falls into 
a receiver, round which tho vapours ascend to  the con
denser, and is similarly returned to  the m aterial under 
extraction through a three-way cock.

R. B r i g h t m a n .
M eth o d s of u s in g  th e  L ieb ig  condenser. 

A sb esto s  sh ie ld s  fo r d is till in g  fla sk s , I. E n d l e r  
(Chem. Ztg., 1931, 55, 799).—Common errors in the 
use of glass condensers are noted and the correct 
method is described. A disc of asbestos, w ith a central 
circular depression conforming to  the shape of the 
bottom  of the flask, is recommended as a shield for 
distilling flasks ; i t  m ay readily be formed from wet
2—3-ram. asbestos sheet. The fiat portion should be 
wide enough to prevent direct heat from the burner 
reaching the flask. H. F . G i l l b e .

D iffe ren tia l ebu llioscope fitte d  w ith  a  rec tify in g  
co lu m n , an d  i ts  ap p lica tio n . W. S w i e n t o s l a w s k i  
(Rocz. Chem., 1931, 11, 545—551).—The above 
apparatus serves for the determ ination of the difference 
between the temp, of obullition of a liquid and of 
condensation of its vapours after passage through the 
column. The technique of making comparative 
measurements, whereby the b. p. of a liquid before and 
after purification is compared with th a t of. H 20  a t  the 
same pressure, is described. R. T r u s z k o w s k i .

S till-h e a d  fo r la b o ra to ry  co lu m n s. E. B.
R e s t e r  and R. A n d r e w ’s  (Ind. Eng. Chem. [Anal.], 
1931, 3, 373). E. S. H e d g e s .

G auze-p la te  la b o ra to ry  re c tify in g  co lum n . 
S. P a l k i n  (Ind. Eng. Chem. [Anal.], 1931, 3, 377— 
378).—The construction of a column containing plates 
of Ni wire-gauze is described. D ata are given in
illustration of its efficiency. E. S. H e d g e s .

E conom y of tim e  in  la b o ra to ry  d is tilla tio n .
D. F. S t e d m a n  (Canad. J . Res., 1931, 5, 455—465).— 
A m athem atical consideration of fractional distillation 
is approx. verified with M eOH-EtOH mixtures.

R. S. C a h n .
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P u m p  fo r w a te r  v ap o u r a t  low  p re s su re . P.
S c h l u m b o h m  (Chem. Fabr., 1931, 429—430).—A 
detailed account of a combined pump and continuously 
operating H 2S 0 4 absorber for H 20  vapour, which is 
especially suitable for the evaporation a t low temp, of 
biochemical and other temp.-sensitive solutions; it 
may be employed also as a refrigerating machine.

H. F . G i l l b e .
T ra n s p a re n t  ce llu lose covers fo r N ess le r co m 

p a riso n  tu b es . E. Z im b o n  (Ind. Eng. Chem. [Anal.], 
1931, 3 , 356).—Cellophane covers are recommended for 
the tubes containing the colour standards, thus 
obviating errors due to the removal of stoppers.

E . S. H e d g e s .
S o lid  ca rb o n  dioxide in  la b o ra to ry  techn ique .

D . H . K il l e f f e r  (Ind. Eng. Chem. [Anal.], 1931, 3 , 
386— 387).— Applications of solid C02 to laboratory 
practice are suggested. E. S. H e d g e s .

L arg e -cap ac ity  S o x h le t e x tra c to r . V. H. M o r 
r is  (Chemist-Analyst, 1931, 20, No. 4, 18—19).—The 
outer container (32x17 cm.) is of Cu, Sn, or A l; the 
inner vessel is 13-5x l l  cm. A 3-litre flask filled with 
H 20  and placed on top serves as a condenser.

Ch e m ic a l  A b s t r a c t s .
M icro g ra v im e tric  an a ly ses . P. L. ICir ic  and 

R. C r a ig  (Ind. Eng. Chem. [Anal.], 1931, 3 , 345—

347).—An apparatus which perm its precipitation and 
filtration to be carried out in the same vessel is
described. No loss of ppt. occurs in the deter
mination of S 04", halide, or P 0 4'"  in very small
samples. E. S. H e d g e s .

Alloys fo r v a c u u m -tig h t g la s s -m e ta l  jo in ts .
D. E. Ol s h e v s k y  (Physical Rev., 1930, [ii], 3 5 , 1424). 
—Alloys containing 50% Pb, 37-5% Bi, 12-5% Sn, and 
31-1% Pb, 12-5% Sn, 47% Bi, 9-4% Cd have little  or 
no tendency to crack glass, and when backed by 
cement form strong, rigid, and replaceable vac.-tight 
joints. L. S. T h e o b a l d .

E lec tro m ag n et fo r in v es tig a tio n  of th e  m ag n e tic  
p ro p erties  of a to m s  an d  m o lecu les. E . J .
S h a w  (Rev. Sci. Instr., 1931, [ii], 2 , 611—617).—A 
design to prevent overheating, to allow an increased 
region of field, to minimise stray  field, and to alloiv 
easy assembly is described. N. M. B l ig h .

R ep resen ta tio n  of th e  re s u lts  of in v es tig a tio n s  
of m ix tu re s . G. B r u h n s  (Chem.-Ztg., 1931, 55, 
798—799).—T artly  an account of a m ethod described 
previously, and applicable to, e.g., natural waters, with 
details of its use in the case of potash mother-liquors.

II. F .  G i l l b e .

G eochem istry.
A n aly sis  of th e  sp rin g s  a t  R ad u can en i 

[R u m an ia]. R. Ce r n a t e s c o  and A. M a y e r  (Ann. 
Sci. Univ. Jassy, 1931, 16, 529—532).—Detailed 
analyses are given. H. F . G i l l b e .

T h e rm a l w a te rs  of th e  n o rth -e a s t sp rin g  a t  
T e rm in i Im erese . G. M a s sa r a  and S. Ca p u a n o  
(Annali Chim. Appl., 1931, 21, 403—418).—The 
composition of this spring is substantially th a t found 
by Oliveri (1894), except th a t Li, Rb, and Cs are now 
detectable. Physical and physico-chemical data are 
also given. T. II. P o p e .

B u ffe r cap ac ity  of sea -w a te r. T. G. T h o m pso n  
and R. U. B o n n a r  (Ind. Eng. Chem. [Anal.], 1931, 3, 
393—395).—The buffer capacity of sea-water is de
fined as the no. of millimol. of H ‘ which a unit vol. of 
sea-water will neutralise when an excess of standard 
acid is added. Normal sea-waters have a fairly const, 
buffer capacity, bu t the val. varies with land drainage, 
effects of biological phenomena, and industrial 
pollution. Buffer capacity may be only partly 
dependent on the concentration of C03" and H C 03', 
and the to tal C 02 cannot be determined by direct 
acidimetry. E. S. H e d g e s .

B acte rio lo g ica l p re c ip ita tio n  of lim e in  tro p ica l 
sea . H . F is c h e r  (Ber. deut. Bot. Ges., 1931, 49, 
357—359).—Sedimentation of CaC03 and MgC03 in 
sea-water m ay result from decay of various organisms, 
from the action of C 02 and NH3, produced by decay, 
on Ca salts, and from bacteriological denitrification 
and desulphurisation. The cyclic processes which 
take place are outlined. H. F . G il l b e .

T id a l f la t a n d  s a l t  m a r s h  s tu d ies  in  N elson  
H aven . I I .  S o il ch e m is try  of the  N elson m u d

flat. B. W. D o a k  (N.Z. J . Sci. Tech., 1931, 13,
1—11).—Analyses of sol. m atter, exchangeable bases, 
and p n vals. a t  varying soil depths are recorded. The 
flora of these soils is controlled mainly by their 
salinity; the Mg content is closely related. The salts 
are characterised by a low exchangeable Ca and high 
exchangeable Mg content. A. G. P o l l a r d .

A nalysis of th e  p o w d er d ep o sited  a t  J a s s y  in  
F eb ru a ry  1929. M. P o n i  and R. C e r n a t e s c o  (Ann. 
Sci. Univ. Jassy, 1931, 16, 533—535).—Approx. 5 g. 
of dust per sq. m. were deposited in  2 days during 
a dust s to rm ; the m aterial consisted largely of 
S i02 (72-6%), A120 3 (7-76%), Fe20 3 (4-95%), alkalis 
and alkaline earths, and P 20 5 (1-71%).

H. F. G i l l b e .
M ean co m position  of m e te o r ite s . 1.1. Z a s l a v - 

s k i  (J. Gen. Chem. Russ., 1931, 1, 406—410).—The 
mean ratio in meteorites of silicate ; m e ta l: troil- 
i t e = l  : 0-25 : 0-07 ; this result is in good agree
ment with Fersm an’s; but not with Farrington’s, 
figures. R. T r u s z k o w s k i .

T ilden  m e teo rite s . A. R. Cr o o k  and O. C. 
F a r r in g t o n  (Trans. 111. Acad. Sci., 1930, 22 , 442— 
449).—The meteorite (July 13, 1927) contained Fe 
6-38, N 0-31, Co 0-02, S 2-31, P 0-15, SiO, 41-22, A1,03
3-69, FeO 22-28, NiO 0-99, CoO 0-04,“ MgO 22-30, 
CaO 0-91, Na20  0-53, K 20  0, H 20  0-03, less 0  for S 
and P 1-38; to tal 99-78%. Ch e m ic a l  A b s t r a c t s .

M ean com p o sitio n  of th e  e a r th . 1.1. Z a s l a v s k i 
(J. Gen. Chem. Russ., 1931, 1, 401—405).—The % 
composition of the earth, computed on the basis of 
the mean composition of meteorites, agrees well with
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W ashington’s figures, arrived a t  by a different 
method. R. T r u s z k o w s k i .

C ry sta l ty p e  of b a ry te s  in  re la tio n  to  m in e ro - 
gene tic  succession . G. K a l b  and L. K o c h  (Z. 
Krist., 1931, 78, 169— 170).

D eh y d ra tio n  of n a tu ra l  fe rr ic  h y d ro x id es .
S. G o l d s z t a u b  (Compt. rend., 1931,1 9 3 , 533—535).— 
Goethite and lepidocrocite have respectively a 4-64,
3-87; b 10-0, 12-4; c 3-03, 3-06 Â. ; space-groups 
V™bnm, V[mmm  (cf. A., 1929, 988). On dehydration 
goethite passes into a mass of small crystals of 
hæm atite oriented in parallel. When slowly heated to  
460° fibrous lepidocrocite of Chizeul acquires the 
structure of m agnetite, and the coeff. of m agnetis
ation increases 100 tim es; when heated rapidly to 
440° it  acquires th a t of hæmatite, and the coeff. in
creases only 50-fold. A crystal from Siegen when 
heated rapidly did not disintegrate, and became 
magnetic (cf. A ., 1925, ii, 845; 1928, 503).

C. A . SlLBERRAD.
V anad iferous no d u les  in  th e  P e rm ia n  b ed s  of 

S o u th  Devon. G. E. L. C a r t e r  (Min. Mag., 1931, 
22, 609—613). —Greenish - black nodules surrounded 
by a bleached pale green aureole occur in certain beds 
of red clay near Budleigh Salterton and Exm outh. 
Analyses show the m aterial to  be a siliceous clay with 
V20 5 13-96% in the dark portion and 1-91% in the 
pale green aureole. The adjacent red clay contains 
0-17% V20 5. L. J . S p e n c e r .

C hem ical, o p tica l, a n d  X -ray  s tu d y  of nep h e lin e  
an d  k a lio p h ilite . F .  A. B a n n i s t e r  [with M. H .  
H e y ]  (Min. Mag., 1931, 22, 569—608),—Detailed 
determinations of the optical, density, and X -ray 
data  were made for a  number of selected specimens of 
nepheline from Vesuvius and of elæolite and “ pseudo- 
neplieline,” and chemical analyses were made on the 
same samples of material. A strict correlation of the 
various properties was thus possible. The hexagonal 
un it cell of dimensions a 9-94—9-99, c 8-31—8-38 Â. 
contains a const, no. (32) of 0  atoms, whilst the 
no. of other atoms varies, the contents of the 
unit cell being Si1G_,1Al,l(Na,K ,lCa)n0 32, where n  
ranges from 6-6 to  8-2. The cell dimensions increase 
slightly with the content of K , the higher vais, quoted 
above being for “ pseudonepheline,” which is richest 
in K . In  kaliophilite tho unit cell is much larger, a
26-7—27-0, c 8-49—8-51 Â., and contains 54 KAlSi04. 
A kaliophilite structure built up from nepheline cells 
is suggested. L. J .  S p e n c e r .

B ro w n  h o rn b len d e  an d  b io tite  f ro m  S hab ô -zan , 
T a iw an . T. I c h i m u r a  (Min. Mag., 1931, 22, 561— 
56S).—Chemical analyses and optical data  are given 
for brown hornblende and basaltic hornblende, the 
former occurring in brown andésite and the  la tter in 
grey andésite, of the Shabô-zan volcano in Taiwan 
(Formosa). The brown hornblende and biotite have 
arisen by the heating and oxidation of the basaltic 
varieties. L. J .  S p e n c e r .

R esid u a l liqpiids of c ry s ta llis in g  m a g m a s .
C. N. F e n n e r  (Min. Mag., 1931, 22, 539—560).—A 
general discussion of the process of crystallisation- 
differentiation in basaltic magmas, w ith criticism of 
the views of other authors. L. J . S p e n c e r .

W earin g  of ro c k s  in  w a te r . F. W. F r e is e  
(Tsch. Min. Petr. M itt., 1931, 4 2 ,  48:—58).—Experi
m ents on the wearing hardness of various Brazilian 
rocks in H 20  are continued on the same lines as 
previously used for minerals (A., 1931, 459).

L. J . S p e n c e r .
I ro n  o res  of th e  S u lin  d is tr ic t  in  th e  D onetz 

co a l-b asin . D. S e r d j u t s c h e n k o  (Tsch. Min. Petr. 
M itt., 1931, 4 2 , 27—47).—-Analyses are given of the 
limonitic ores, which were formed by metasomatic 
replacement of limestone. L. J . S p e n c e r .

D e te rm in a tio n  of ac id  p lag io c lase s  b y  th e  zonal 
m e th o d . H. E b e r t  (Tsch. Min. Petr. M itt., 1931, 
4 2 ,  8—26).—Measurement on the universal micro- 
scope-stage of the extinction angles in the zone per
pendicular to the face (010) affords a means of deter
mining the tw in law and the percentage of the 
anorthite mol. in the plagioclase felspars.

L. J . S p e n c e r .
P ro p o sed  change in  ca lcu la tio n  of n o rm s  of 

ro c k s . T .  F. W. B a r t h  (Tsch. Min. Petr. Mitt., 
1931, 4 2 , 1—7).—In  the system of Cross, Iddings, 
Pirsson, and W ashington (1902) chemical analyses of 
rocks are calc, in  am ounts of arbitrarily selected 
“ norm ative ” minerals (not necessarily actually pre
sent in the rock). B etter results are obtained for 
the “ n o rm ” if the “ no rm ative” pyroxenes are 
expressed as CaSi03, MgSi03, and FeSi03, and the 
olivine mols. in term s of Mg2S i04 and Fe2S i04.

L. J .“ S p e n c e r .
F o rm s  a n d  p laces  of o ccu rren ce  of p y r ite s . 

L. T o k o d y  (Z. K rist., 1931, 8 0 , 255—348).—A list of 
238 definite and 221 uncertain or vicinal forms of 
pyrites with place of origin; of 272 places of occur
rence with the forms found a t  each, w ith discussion 
thereon, and a bibliography of 706 references.

C. A. S lL B E R R A D .
R osicky ite  : n a tu ra l  n ac reo u s  su lp h u r . J .

S e k a n in a  (Z. Krist., 1931, 8 0 , 174— 189).—On tho 
clay-covered inner walls of concretions, consisting of 
a limoiiite crust interspersed with radiating aggregates 
of pyrite, occurring in  clay deposits in chalk a t 
K unstad t and Lettowitz (Czechoslovakia), are found 
small Q>0-5 mm.), slightly yellow crystals of adam ant
ine lustre, easily sol. in CGH G, CH2I 2, and CS2. They 
are monoclinic, a : b : c=l-06Q6 : 1 ”0-7094, (3 91° 48', 
agreeing with M uthm ann’s results (cf. Z. Krist., 1890, 
1 7 , 336; A., 1927, 216) for nacreous S, or S m . The 
crystals readily pass into the rhombic modification, 
b u t as found are free therefrom, and are clearly the 
result of slow decomp, of pyrites. Results are con
firmed by comparison with artificial nacreous S, and 
M uthm ann’s different result for the extinction angle 
is show-n to be due to  change to rhombic S, the course 
of which is traced. The name rosickyite is proposed. 
I t  is probably identical with the variety  of S found 
in  the crater of Stromboli by Panichi in 1911 (cf. 
Zambonini, Z. K rist., 5 4 ,  393). C. A. S il b e r r a d .

O p tica l s tu d y  of ta rb u tt i te .  H. B u t t g e n b a c h  
and J . M e l o n  (Bull. Acad. roy. Belg., 1931, [v], 1 7 ,
S92—901).—The orientation of the principal axes and 
the coeff. of refraction and birefringence of tarbu ttite  
have been measured. J . W. S m it h .
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K olm . R . G. W e l l s  and R. E . S t e v e n s  (J. Wash. 
Acad. Sci., 1931, 21, 409—414).—The Pb ; U ratio is 
0-061, whence the age is calc, to be 4-58x10® years. 
The kolm (from Sweden) is only slightly permeable 
to gases. C . W. G i b b y .

D iopside an d  tre m o lite  of M onte S p inoza, 
C am pig lia . F .  R o d o l i c o  (Atti R .  Accad. Lincei, 
1931, [vi], 13, 705—710).—The analysis of a sample 
of tremolite conformed to  the formula CaMg3(Si03)4, 
but to the formula H 2Ca2Mg5(Si03)8 if the possibility 
of the substitution of S i02 by A120 3 is admitted. If 
the substitutions postulated by W arren (A., 1930, 
844) are recognised, the second formula appears to 
be correct. The analysis arid crystal lographic data 
of a specimen of diopside are described.

H .  F. G i l l b e .
D olom ite  p ro b lem . H .  U d l u f t  (Z. Deut. Geol. 

Ges., 1931, 83, 1—13; Chem. Zentr., 1931, i, 2599— 
2600).—The solubility curves of CaC03 and MgC03 
in relation to the C02 partial pressure of the solvent 
intersect a t a point below which CaC03 is less sol. 
than MgC03. In  sea-water vals. usually below this 
point are obtained; when the val. corresponds with 
the point of intersection dolomite separates. Dolo-

mitisation of CaC03 therefore takes place when the 
CO, partial pressure rises above the intersection point.

A. A. E l d r i d g e .
C lassification of m a g m a tic  ro c k s . E. T r Q g e r  

(Neues Jahrb. Min., 1931, A, 62, 249—330; Chem. 
Zentr., 1931, i, 2599).-—The classification depends on 
a projection system relating to the composition.

A. A. E l d r i d g e .
S tro n tiu m  co n ten t of m a g m a tic  ro c k s . W. 

N o l l  (Naturwiss., 1931, 19, 773—774).-—The Sr con
tents of magmatic minerals and rocks containing Ca 
have been determined. Ca and Sr are isolated 
chemically and the relative wts. of CaO and SrO are 
determined by means of X -ray spectroscopy. The 
SrO content of pyroxene is 0-10%, of labradorite 
0-12%, of larvikite felspar 0-36%, and of sanidino 
0-48%. W. R. A n g u s .

Evidence of th e  p re sen ce  of e lem en t 87 in  
pollucite an d  lep ido lite  o re s . F. A l l i s o n  and
E. J. M u r p h y  (Physical Rev., 1930, [ii], 35, 285).— 
Application of the magneto-optic method of analysis 
(A., 1930, 1541) to these ores shows min. correspond
ing with eka-Cs; several isotopes are indicated.

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

O rganic C hem istry.
D e te rm in a tio n  of sm a ll q u an titie s  of m e th an e .

II. R. A m b l e r  (Analyst, 1931, 56, 635—637).—H 2 
and CO are oxidised by powdered CuO in an electric 
furnace a t about 300° and the H 20  and C 02 formed 
are removed by absorption with CaCl2 and asearite, 
or measured, as desired. The CH4 is determined by 
burning with 0 2 in presence of P t wire a t a bright 
yellow heat. The apparatus is described.

T. M c L a c h l a n .
C ata ly tic  o x id a tio n  of p a ra ffin s . M. G o s w a m i  

and S. K . C h a t t e r j e e  (J. Indian Chem. Soc., 1931, 
7, 533).—Passage of the vapour of paraffin, (m. p. 
49°) in a current of air over reduced Ni gives mixed 
aldehydes, probably of tho C8 to Cn  series.

R. S. C a h n .
F . p . of o rg an ic  co m pounds. X III . L. D e f - 

f e t , — Sec this vol., 1361.
R eac tio n s  of ad d itio n  to  u n s a tu ra te d  o rg an ic  

co m p o u n d s. P. P r a t e s i  (Atti R. Accad. Lincei, 
1931, [vi], 13, 779—784).—The regularities in the 
mode of formation of additive compounds by org. 
compounds of different types pointed out by Markov- 
nikov and by Ipatiev  are oxplained on the basis of 
the electronic theory of valency. T. H. P o p e .

O rie n ta tio n  in  th e  ad d itio n  of ha logens an d  
h y d ro g en  h a lid es  to  s im p le  ethylene d eriv a tiv es .
I. A d d itio n s w ith  iod ine m onoch lo ride . C. K. 
I n g o l d  and H. G .  S m i t h . I I .  A dd ition  of h y d ro 
gen h a lid es  to  p ro p y len e  an d  A“-pentene. C. K. 
I n g o l d  and (Miss) E. R a m s d e n  (J.C.S., 1931, 2742— 
2746,2746—2752).—I. Propylene reacts with IC1 in dil. 
HC1, giving a m ixture (A) of 69% of p-chloro-a-iodo- 
propano (I) arid 31% of a-chloro-(3-iodopropane (II); 
the amounts of (I) and (II) are determined by trea t
ment of A  with E tO H -K O H  at 0° and subsequent 
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refractometric analysis of the resultant m ixture of 
a- and p-ehloro-Aa-propenes. Styrene and IC1 in 
presence of cone. HC1 and CH2C12 afford a product 
containing a t least 95% of a-chloro-P-iodo-a-phenyl- 
e thane; crotonic acid and IC1 in CHC13 give a t least 
92% of fi-chloro-oi-iodobutyric acid, m. p. 64° (con
verted by boiling pyridine into crotonic and a-iodo- 
crotonic acid, m. p. 113°), whilst ethylenesulphonic 
acid and IC1 in aq. HC1 furnish a t least 90% of 
CH2C1-CHI-S03H  (converted by neutralisation with 
K 2C03 and evaporation into K  a-iodoethylencsulphon- 
ate). These results and others (lit.) confirm the theory 
th a t reaction (addition) is initiated by I.

II. Addition of H I to  propylene in presence of 
propane, P hN 02, AcOH, and H20  gives in all cases 
mainly Pr®I; the am ount of Pr°I produced decreases 
for the solvents in the order quoted (when tho moh- 
fraction of I I I  prcsont is 0-1). The amount of P r°I 
formed varies (especially in H 20) with the concentra
tion of H I ; curves are given showing the variations. 
Addition of HBr and H I to Aa-pentene in presence 
of H ,0  gives the sec.-amyl halides exclusively. In  
tho addition of H X  to CHR!CH2, orientation is con
sidered to be determined by the electron-repelling 
effect of R  acting both inside and outside the mol., 
the external effect being affected by the medium. 
Orientation can be correlated better with tho internal 
pressures than  with the dielectric consts. of tho 
m edia; neither of these factors is, however, accurate.

H. B u r t o n .
M odes of ad d itio n  to  co n ju g ated  u n s a tu ra te d  

sy s tem s. I I I . M ech an ism  of ad d itio n  of h a lo 
g ens an d  h y d ro g en  h a lid es . C. K. I n g o l d  and 
H  G. S m i t h . TV. A d d itio n s of ./¿-acids. J .  
B l o o m  and C. K .  I n g o l d  (J.C.S., 1931, 2752—2765, 
2705—2774).—III . Butadieno and IC1 in CH2C12 a t
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—35° give a mixture (.4) of (mainly) a-chloro-8-iodo- 
A&butene (I) and 22% of y-chloro-8-iodo-Aa-butene
(II) ; the constitutions of (I) and (II) are established 
by treatm ent of A  with powdered NaOH, addition 
of 1 mol. of Br to  the resultant chlorobutadiene 
mixture, and ozonolysis of the resulting chlorodi- 
bromobutenes. The production of (I) and (II) 
indicates th a t  the Ca-atom is the point of incidence 
of reaction. ß-Methylbutadieno and Br in  aq. EtOH  
give a product which, after treatm ent with 3%  N a-H g 
in dil. AcOH, acétylation of the resultant unsaturated 
alcohols, and oxidation of these with 0 3 (whereby 
CH20 , MeCHO, COMe2, a-hydroxywobutaldehyde, 
and glycollaldehyde are obtained), is calc, to  contain 
a t least 47% of CH„Br-CMe:CH-CH2-OH (III), a t 
least 16% of CH2Br-CMe(OH)-CH:CH2 (IV), and a 
little OH • CH2 • CMe I CH* CH oB r (V); the production 
of (III) and (IV) involves initial reaction a t  C„, 
whilst (V) probably results from initial a ttack  a t 
Cj. Addition of Br to a-phenylbutadione under 
similar conditions is initiated a t 0», since 
CHPh:CH-CH(OH)-CII2Br (reduced mainly to 

-phonyl-a-mcthylallyl alcohol) is formed. ayS-Tri- 
romo-Aa-butene, b. p. 114— 115°/1S mm. (ozonolysis 

products, CO, HBr, and a-bromoacraldehyde), is 
produced from a-bromobutadiene and Br (1 mol.) in 
hexane a t —35°, CHC13 a t ± 35°, and AcOH a t 20°, 
whilst addition of H B r affords ay-dibromo-Aa-butene, 
b. p. 59—61°/15 mm. (oxidised by K M n04 in aq. 
COMe2 to CHMcBr-C02H). These and other (lit.
1929-^-1930) results are discussed in relation to the 
theory previously proposed (A., 1928, 634).

IV. Me malonatc and Mo ß-vinylacrylate give an 
additive product (cf. Kohler and Butler, A., 1926, 
713) (containing less th an  2% of the aß-additive com
pound) reduced catalytically (Pt-black) in aq. AcOH 
to Me pentane-azz-tricarboxylate, b. p. 172— 176°/19— 
20 mm., hydrolysed by 20% HC1 to pimelic acid. 
E t cyanoacetate and E t  sorbate afford a m ixture of 
E t a-cyano-ß-methyl-Ar-pontene-ae-dicarboxylate (VI) 
and E t a-cyano-ß-propenylglutarate (VII) (10±2% ). 
The am ount of (VII) is determined by complete 
hydrolysis of the mixture, subsequent reduction with 
red P  and H I and then with Zn dust and AcOH, 
dehydration of the mixed acids with Ac20 , and con
version of the resulting ß-n-propylglutaric anhydride 
into its anilic acid ; multimol. ß-methylpimelic an
hydride is formed from (VI). Me crotonylidene- 
malonate and CN-CH2-C02Me yield a m ixture of 
Me a-cyano-ß-methyl-Ar-pentene-a£E-tricarboxylate 
and Me a-cyano-ß-propenylpropane-ayy-tricarboxyl- 
ate (16d; 2%), whilst Et $-mcthylsorbate, b. p. 102-— 
104°/17— 18 mm. (cf. A., 1930,64), and CN-CH2-C02E t 
give essentially Et a-cyano-^y-dimethyl-Av-jmitene- 
ixz-dimrboxylate, b. p. 195—200°/15— 16 mm., and 
E t  a-methylsorbate and CN-CH2-C02E t  afford mainly 
Et a-cyano-az-dimethyl-Avlpentene-dt-dicarboxylaté, 
b. p. 196—200°/17— 18 mm. ; the am ount of 
aß-addition in the last two cases is not more than  
2%. The additive product from Me malonate and 
Me cinnamylideneacetate is wholly aß, since suc
cessive hydrolysis, decarboxylation, and ozonolysis 
give BzOH and tricarballylic acid. The reaction 
between Me cinnamylidenemalonate and 
CN'CHyCOoMe is initiated by aß-addition, since Me

a-cyanocinnamylideneacetate, m. p. 143— 145° (from 
cinnamaldehyde and CN-CH2-C02Mc), and Me malon
ate are produced. These results and others flit.
1930— 1931) are discussed with reference 
theory previously proposed (loc. cit.), which is 
amplified.

Ph styryl ketone, CH2Br-C02E t, and Zn in C6‘ 
give El fi-hydroxy-fi-pJmiyl-fi-styrylpropionate, m. p. 
93°, dehydrated to  Et fi-styrylcinnamate, b. p. 237°/ 
10 mm. (free acid, m. p. 145°, converted by Br in 
CHC13 into a Br-derivative, m. p. 170°), which could 
not be combined w ith CN-CH2-C02E t in  presence of 
NaOEt. p-Bromobenzyl cyanoacetate, m. p. 84—85° 
(from p-Br-C0H4-CH2Br and CN-CH2-C02Ag), and 
M e y-benzoyl-fi-phenylpropane-o.a.-dicarboxylate, m. p. 
104° (from Ph styryl ketone and Me malonate in 
presence of piperidine), are described.

H. B u r t o n .
P en ten e  d eriv a tiv e s . R .  P a u l  (Compt. rend., 

1 9 3 1 ,1 9 3 ,  5 9 8 —6 0 0 ) .— A5-Pentenol w ith NPhMe, and 
S0C12 gives As-pentenyl chloride (I), b . p. 1 0 5 ° /  
7 4 5  mm., w ith PB r3 and a little pyridine As-pentenyl 
bromide (II), b. p. 1 2 6 — 1 2 7 ° /7 6 5  mm., and with 
A c 20  yields Aa-pentenyl acetate, b . p. 1 5 0— 151°
(oL^-dibromoamyl acetate, b. p. 156— 157°/23 mm.). 
Se-Dibromo-w-amyl alcohol with solid K OH gives
2-bromom ethyltetrahydrofuran and 8-bromo- A5- 
pentenyl alcohol, b. p. 97°/15 m m .; this with PB r3 and 
dry  pyridine yields a$-dibromo-A*-pentene, b. p. 
83—86°/15 mm., and with KOAc 8-bromo-As-pentenyl 
acetate, b. p. 102— 105°/18 mm. The difference in 
the physical consts. of succeeding members of the 
series CH2!CH-[CH2]„-CH2X decreases as n  increases. 
( I )  and (II) react normally with Mg. R. S. C a h n .

P h o to ch em ica l o x id a tio n  of acety lene. R.
L i v i n g s t o n .—See this vol., 1379.

S ta b ility  of h ex a f e rf .-a lk y le th in y le th a n es .
E ffect of in c re a s in g  th e  w e ig h t of th e  a lk y l g ro u p s .
D. W. D a v is  and C. S. M a r v e l  (J. Amer. Chem. Soc., 
1931, 5 3 , 3840— 3851).— yS-Dimethylhcxane-yS-diol 
is converted by Nybergh’s method (A., 1922, i, 802) 
into Me a-methyl-a-ethylpropyl ketone (admixed with 
a little  E t  ¿erf.-amyl ketone), which with PC15 gives 
impure [3-chloro-y-methyl-y-ethyl-Aa-pentene. T reat
m ent of this with N aN H 2 in high-boiling mineral oil 
a t 160— 175° (whereby some 88-dimethyl- A^-hexinene 
is evolved) and subsequent hydrolysis affords y- 
methyl-y-ethyl-Aa-pentinene, b. p. 98—100°/745 mm. 
[Ag salt, m. p. 191-5° (darkens a t 167°)], converted by 
the method previously described (A., 1928, 988) into 
lri-(y-methyl-y-ethyl-Aa-pentinyl)carbinol, b. p. 130— 
133°/0-5 mm. The corresponding bromide (from the 
carbinol and AcBr in light petroleum) and “ mol.” 
Ag in E t20  and N 2 give hexa-(y-methyl-y-ethyl-Aa- 
pentinyl)ethane (I), m. p. 122— 127° according to  rate 
of heating, m. p. (Maquenne block) 195°. (I) in E tO H
absorbs 0 2 readily, bu t a peroxide could not be 
isolated; C 02 and a-methyl-a-ethylbutyric acid
(p-toluidide, m. p. 113-5— 114°) are formed. (I) is 
cleaved readily by liquid N a-Iv alloy or 40% N a-H g 
in E t20 ; the resultant products with C02 give tri- 
(y-methyl-y-ethyl-Aa-pentinyl)acetic acid, m. p. 171— 
174° (corr.). (I) is cleaved more readily with 1% 
N a-H g than  is hexaferf.-butylethinylcthane (loc. cit. ) ;
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the decreased stability of the central OC linking is 
attributed to  the increase in wt. of the alkyl groups. 
When (I) is heated in EtO H  and N2 an isomeride, 
ra. p. 82-3—83° (corr.), is produced. H. B u r t o n .

D ete rm in a tio n  of o rg an ic  ha logen  by  liq u id  
am m o n ia -so d iu m  p ro cess . T. H. V a u c h n  and 
J. A. N ie u w l a n d  (Ind. Eng. Chem. [Anal.], 1931, 3, 
274—275).—A simple modification of the method of 
Chablay (A., 1914, i, 918), which is also applicable to 
the determ ination of P  in org. compounds.

H. B u r t o n .
A ddition  of h y d ro g en  b ro m id e  to  v inyl b ro m 

ide. J . P. W ib a u t  (Rec. trav. chim., 1931, 50, 
1021—1022; cf. this vol., 598).—A reply to B urkhardt 
and Cocker (this vol., 1031). J . W. B a k e r .

R eso lu tio n  of u n s a tu ra te d  a sy m m etric  a lcohols 
in to  o p tica lly  ac tive iso m erid es . G. K a m a i (J. 
Gen. Chem. Russ., 1931, 1, 4G0—466).—Ethylvinyl- 
carbinol can be resolved through its H  phthalate, in. p.
121— 124° (benzylamine salt, m, p. 102°; brucine salt, 
m. p. 143— 144°). Brucine $-methylenebutyl phthalate, 
in. p. 85—86°, was synthesised in order to show th a t 
during the formation of the former brucine salt no 
rearrangement had taken place. Phenylvinylcarbinol 
is not resolvable by this method, as the action of 
phthalic anhydride gives cinnamyl H phthalate, 
m. p. 88—89°. The following new compounds are 
described: d-ethylvinylcarbinyl II  phthalate (benzylamine 
salt, m. p. 89—90°), A-ethylvinylcarbinol, b. p. 110— 
112°, \-phenylethylammonium ethylvinylcarbinyl 
phthalate, m. p. 142— 142-5°, \-ethylvinylcarbinol, b. p. 
I l l — 112°. E. B. U v a r o v .

D e te rm in a tio n  of acety len ic alcohols an d  the  
co m p o sitio n  of th e ir  s ilv e r com pounds. W.
K r e s t in s k i  and M. K e l b o v s k a ja  (Ber., 1931, 6 4 , 
[B], 2371—2375).—Treatm ent of y-ethyl-Aa-pentinen- 
y-ol, y-methyl-Aa-pentinen-y-ol, and 8-mcthyl-A'1- 
pentinen-y-ol with AgOAc ppts. Ag  salts 2XAg, AgOAc, 
reaction being of the type 2 0 H ,C E t,,C:CH -|- 3 AgOAc=  
20H -0E t2-G°CAg,Ag0Ac+2Ac01L After removal of 
the ppt. the alcohol is determined by titration of the 
acid with NaOH in presence of phenolphthalein. 
y-Methyl-Aa-butinen-y-ol and Aa-butinen-y-ol do not 
give ppts. with AgOAc or Ag propionate. W ith 
saturated Ag i-sobutyrate, the ppts. have the com
positions OH-CMe,-CiCAg,C1H 70,Ag and 
0H-CHMe-C:CAg,C4H 70 2Ag; titration  of the iso- 
butyric acid in the filtrates from these ppts. is not a 
satisfactory method for determining the alcohols.

H. W r e n .
R eac tio n  of p en ta e ry th rito l w ith  aldehydes 

u n d e r th e  in fluence of zinc ch lo ride . H. J.
B a c k e r  and H. B. J . S c iiu r in k  (Rec. trav. chim., 
1931, 50, 1066— 1068).—spiroCyclic acetals of the
typo are readily prepared by
warming C(CH2-OH)4 with 20—25% excess of the 
appropriate aldehyde in presence of a little anhyd. 
ZnCl2, and thus are ob tained: di-($-tribromoethyl- 
idene)- (R1= H ; R 2= C B r3), m. p. 248—249° (decomp.), 
and difurfurylidene- (R1—H ; R 2= C 4H30), m. p. 
164-5—-165°, -pentaerythritol. With cycZopentanone 
and ci/cZohexanone the tetracyclic trispirans fZZ(cyclo- 
pentylidene)- [R1R2= (C H 2)4> ] ,  m. p. 153-5°, and

di(cyclohexylidene)- [R1R|==(CH2)5> ] ,  m. p. 115-5°, 
-pentaerythritol, are obtained. W ith a-hydrindonc the 
C(CH2-OH)4 plays no p art in the reaction, the products 
being a-anhydrobishydrindone and truxene.

J . W. B a k e r .
Action of ch lo ro fo rm ic  e s te rs  on a lk y lsu l- 

phuric  ac ids. M. Y. K r a f t  and F. V. L iu t i n a  
(J. Gen. Chem. Russ., 1931, 1, 190—192).—The 
reaction R H S04+C1C02R , = R R /S 04+ C 0 2+H C I pro
ceeds smoothly when R  and R/ are E t or Me. The 
reaction is recommended for the prep, of Me2S 04.

E. B. U v a r o v .
a- and (3-G lycerophosphates. P. K a r r e r  andH . 

S alom on  (J. Biol. Chem., 1931, 9 3 , 407).— Polemical 
(cf. Kay and Lee, this vol., 766). H. B u r t o n .

a - and (3-G lycerophosphates. H. D. K a y  (J. Biol. 
Chem., 1931,9 3 , 409).—A reply to K arrer and Salomon 
(preceding abstract) H. B u r t o n .

Synthesis of ga lac to se  6 -p h o sp h a te . B. Hvis- 
t e n d a h l  (Svensk Kem. Tidskr., 1931, 4 3 ,  202— 205; 
cf. A., 1930, 1166).— Ba diisopropylidenegalactose 
6-phosphate, C12H 190 9PBa, [aJfrgJ.ell0W -27-8° in 
H 20 , has been prepared from dksopropylidene- 
galactose and P0C13 in pyridine solution. This com
pound is hydrolysed to Ba galactosephosphate, 
CGH n 0 9PBa, [a]ligyciiow + 21° in H 20 . The ester ob
tained by treatm ent of the Ba compound with the 
calc, amount of H 2S 04 has [a}ggTC,lo<r +31°.

H . F .  H a r w o o d .
T h erm a l b eh av io u r of su lp h u r  com p o u n d s in  

h y d ro carb o n  so lven ts . I. A lip h a tic  m e rc a p -  
ta n s . W. M. M a l i s o f f  and E. M. M a r k s  (Ind. Eng. 
Chem., 1931, 2 3 , 1114— 1120).—Experiments on tho 
thermal decomp, of mercaptans in org. solvents are 
reproducible in calibrated furnaces. Below 475°, 
C6H 6, n-heptane, ppS-trimethylpentane, and straight- 
run naphthas are sufficiently stable to serve as solvents 
which do not react with mercaptans or their decomp, 
products. The AgNOs method has been adapted for 
the determination of mercaptans in mixtures con
taining the therm al decomp, products, giving an 
accuracy of + 5  to ± 2 % . Decomp, of the aliphatic 
mercaptans is homogeneous in the gaseous phase up 
to 475°. The decomp, of amyl m ercaptan is depressed 
by mixing with C02 or H 2, bu t is promoted by CcH 6, 
in relation to naphtha as solvent, but the contrary is 
true for aromatic types. The data suggest a first- 
order reaction, although a final decision is not possible. 
The decomp, of the aliphatic types is apparently to 
H 2S and an olefine. The higher homologues in the 
aliphatic series appear to be more unstable than  the 
lower, although there is no marked difference. Benzyl 
mercaptan is less stable than  the lower members of 
the aliphatic series. Branched-chain isomerides are 
less stable than  the straight-chain compounds, 
markedly so only a t 475°. Some activation of de
comp. may be attributed to  a solvent such as C6H 8 
compared with naphtha as standard, bu t naphtha 
itself may be a promoter. The temp, coeff. for a 
rise of 10° is calc, to be 1-38 for n-amyl mercaptan, 
with a heat of activation of 33,500 g.-cal. The val. 
of E IR T  is 24-7, of the same order of magnitude as 
those calc, for the decomp, of NH 2E t, 0.„ N20 5. 
COMe.,, and E t20 . E." S. H e d g e s .
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R eac tio n  of s ilv e r n i t r a te  w ith  o rg a n ic  s u l
p h id es . P. C. R a y , N. A d h i k a r i , and H. R a y  (J. 
Indian Chem. Soc., 1931, 8, 689—693).—Unstablo 
additive (1 : 1) compounds (m. p. given in parentheses) 
are obtained from a  cone, solution of AgN 03 and the 
following sulphides : Me2S (126°), E t,S  (112°), Pr,S 
(109°), Bu2S (98°), MeEtS,. (CH2Ph)2S (93—95°“), 
Me2S2, E t2S2, and :(CH2Ph)2S2 (103°); ally! sulphide 
gives the compound 3AgN03,2(C3H 5)2S, m. p. 152°. 
These compounds are binary electrolytes and are 
decomposed by pyridine and NH3 to AgN03,2C5H 5N 
and AgN03,2NH3, respectively. The complexes 
Hg(NO,)2,2Me2S, HgClN03,Et,S, m. p. 110°, 
HgCIN03,Pr2S" m. p. 100—102°,"and HgClN03,Bu2S, 
m. p. 132°, are obtained when the AgN03,R2S com
pounds are treated  with HgCl, in EtOH.

H .  B u r t o n .
C om plexes of an tim o n y  tr ic h lo rid e  w ith  o r 

g an ic  su lp h id es . P. C. R a y , N. A d h i k a r i , and 
A. N. R o y  (J. Indian Chom. Soc., 1931, 8, 711—716). 
—The following complexes are obtained when the 
components are heated a t 120—190° : SbCI3,Et,S (I), 
in. p. 143°; SbCl3,Me2S; SbCl3,Pr2S, m. p. “124°; 
4SbCl3,3Bu2S (II), m. p. 105°. (1) and (II) are con
verted by warm E tO H  into the complexes 
2SbCl3,IICl,3Et2S, m. p. 75°, and 2SbCl3,HCl,3Bu2S, 
m. p. 125°, respectively; (I) and HgCl2 in COMe2 
give the compound Hg2Cl2,E t2S. (I) is decomposed 
by AgN03 and NH3 to Sb2S3. The conductivity of
(1) in GOMe2 is greater than  th a t of SbCl3 under the 
same conditions. H. B u r t o n .

R eac tio n s of d iv iny l su lp h id e , su lp h o x id e , an d  
su lp h o n e . J . R . A l e x a n d e r ' and H. M c C o m b i e  
(J.C.S., 19 3 1 , 1 9 1 3 — 1 9 1 8 ).— Divinyl sulphide and 
Cl2 (1 mol.) in CC14 affords a$-dichloroelhyl vinyl 
sulphide, b. p. 8 4 — 8 5 ° /2 0  mm. (converted by KOH 
in E tO H  into (i-chlorodivinyl sulphide, b. p. 1 2 3— 
1 2 4 ° /7 6 0  mm.), whilst with 2  mols. of Cl2 a[3a'(3'-£eira- 
chlorodiethyl sulphide, b. p. 132— 1 3 3 ° /1 5  mm., con
verted by N E t3 (1 mol.) in C6H 6 into uG>-dichloroethyl

-chlorovinyl sulphide, b. p. 103— 104°/20 mm., is 
obtained. Similar addition of PhSH gives di-(3- 
phenylthioldiethyl sulphide. Divinyl sulphoxide (by 
N E t3 on |3]3'-di-iododiothyl sulphoxide in dry CGH 0) 
forms no additiv.e compounds with hydrogen halides, 
but by addition of the appropriate halogen are ob
tained : ufitx'fi'-tetrachloro-, m. p. 121°, and -tetrabromo-, 
in. p. 119°, -diethyl sulphoxide, whilst 5%  NaOH con
verts it into 1 : 4-thioxan oxide, and NaOR in ROH 
gives the corresponding [3[3'-dialkoxydiethyl sulph
oxide. (3-Chlorodivinyl sulphoxide, b. p. 73—74°/15 
mm., is obtained by the action of N E t3 on trichloro- 
diethyl sulphoxide. Divinyl sulphone (by N E t3 on 
¡3(3'-dichlorodiethyl sulphone in dry CGH 6) is very 
reactive, suitable addition of halogens or hydrogen 
halides giving $ -leirabromodielhyl sulphone, m. p.
13S°, (3[3'-dibromodiethyl sulphone (no reaction with 
Cl2 or HC1), and (3-chloroethyl vinyl sulphone (NEt3 on 
the dichloro-sulphone), converted by aq. H I into 
$-chloro-$'-iododiethyl sulphone, m. p. 125—126° (de
comp.) ; (3(3' -dicyanodiethyl sulphone has m. p. 84°. 
W ith 5%  NaOH divinyl sulphone gives 1 : 4-thioxan 
dioxide, whilst NaOMe in boiling MeOH affords ¡3(3'- 
dimethoxydiethyl sulphone, b. p. 170-r-171°/17 mm., the

diethoxy- and diisoamyloxy-compounds being ob
tained similarly ; N H ,Ph a t 100° affords ¡3(3'-dianilino- 
diethyl sulphone, m. p. 94—95°, glycine ester in EtOH 
gives E t 1 : 4-sulphonazan-4-acetate, whilst with 
N H Ph’N H2, 4-anilino-l : 4-sulphonazan,
N H Ph-N < (CH2'CH2)2>  S 0 2, m. p. 192°, is obtained. 
Divinyl sulphone with H 2S gives mainly polymeris
ation products and a small yield of 1: i-dithian dioxide, 
S 0 2< (C H 2-CH2)2> S , m. p. 206°. J . W. B a k e r .

S a lts  of m e th a n e tr isu lp h o n ic  ac id . H. J.
B a c k e r  and P . T e r p s t r a  (Rec. trav . chim., 1931, 
50, 1089—1077).—Crystallographic data  are given 
for the following salts of CH(S03H )3-f  3H20 , m. p. 
162— 162-5° (cf. this vol., 64) : N H 4+0-5H 2O; L i+  
4H20 ; iY«.+3Ho0 ; 7Z6+H20  (mixed crystals with 
K  salt); G s+H .O , and + 2 H 20 ; A g + H 20 ; Ca+  
12H„0; R a+ 9 H 20 ;  La-f-6H20 ;  c in c h o n in e S H .fi ; 
and ~K dibrucine + 9 H 20 . J .  W. B a k e r .

T risu lp h o n y lm e th a n e s . D. T. G i b s o n  (J.C.S., 
1931, 2637—2644).—Disulphonylmethanes are pre
pared either by Posner’s m ethod (A., 1903, i, 242) or 
by successive hydrolysis and oxidation of sulphonyl- 
thiolacetones (I), SR,-CHAe-S02R, obtained by con
densation of sulphonylacetones and alkyl tliiosul- 
phonates (cf. Brooker and Smiles, A., 1926, 947): 
0H 2Ac-S02R + R ‘S 02-SR '-—->(1). Condensation of
the disulphonylmethanes with disulphoxidcs in pre
sence of N aO Et or Na2C03 gives disulphonylthiol- 
methanes, oxidised further to  trisulphonylmethanes, 
CHiSO^XSOaR'XSOoR"), which could not be re
solved. The following are prepared : CH2(S02Me)2, 
m. p. 142° (CZ2-derivative, m. p. 152°); uu-dimethyl- 
thiolethane, b. p. 156— 158°; au-di(methmiesidphonyl)- 
ethane, m. p. 122° (/-derivative, m. p. 225°); methyl- 
thiolethylthiolmethane, b. p. 163— 167°; methanesul- 
plionylethanesulphonylmethane, m. p. 94—95°; phenyl- 
thiolethyltliiolmethane, b. p. 147— 151° ; 
CH2(S02Ph)(S02Et) [also formed by oxidising the 
reaction product from E t p-toluenethiosulphonate 
and E t benzenesulphonylacetate (Na  salt) ] ; a-phenyl- 
thiol-a-melhylthiolethane, b. p. 140— 145°/10 m m .; a- 
benzcnesulphonyl-u.-methanesulphonylcthane, m. p. 
104°; phenylthiolmethylthiolmethane, b. p. 148— 152°/ 
11 m m .; benzenesulphonylmethanesulphonylmethane, 
m. p. 147°; a.-benzenesulphonyl-a-p-tolylthiolacelone, 
m. p. 99°; bcnzenesulphonyl-p-tolyUhiolmethane, m. p. 
85°; benzcnesulphonyl - p-toluenesulphonylmethane, 
m. p. 115°; methahesulphonylethanesulplionylphenyl- 
thiolmethane, m. p. 126°; benzenesulphonylethanesul- 
phonylmethylthiolmethane, m. p. 98°; benzenesulplionyl- 
methanesulphonylethanesulphonylmethane, m. p. 216— 
219° [Br-derivative, m. p. 141°; brucine, m. p. 140— 
150° (decomp.), and d-hydroxyhydrindamine, m. p. 
159°, sa lts]; benzenesidphonyl-p-toluenesulphonyl-?> : 5- 
dichlorophenyllhiolmethane, m. p. 145° (sinters a t 123°); 
benzenesulphonyl-p-toluenesulphonylmethylthiolmethane, 
m. p. 105°; benzenesulphonylmethanesulphonyl-p- 
tolylthiolmethane, m. p. 169°; benzenesulphonyl- 
p-toluenesulphonylmethanesulphonylmethane, m. p. 174°; 
benzenesulphonylmethanesidphonyl - 3 : 5 -  dichloro - 
plienylthiolmethane, m. p. 147°, and benzenesidplionyl- 
3 : 5-dichlorobenzenesulphonylmethanesulphomylmethane, 
m. p. 20S° (becoming blue). CH2(SO.,Et)2 and
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Ph-S02Cl give chlorodi(ethanesulphonyl)methane, in. p. 
96°. Me p-toluencthiosulphonate, m. p. 58°, and 
benzenesulphonylacetone afford a compound, 
Cn H140 3S2, m. p. 77°, hydrolysed to a substance, 
C9H 120 2S2, m. p. 80°, which is oxidised to p -toluene- 
sulphonylmethanesulphonylmethane, m. p. 158°.

Halogen (X) in compounds containing tho 
-S02-CX2-S02- group is readily determined by dissolv
ing tho compound in warm alkaline sulphite solution 
and subsequent precipitation as AgX. The method 
works well with 2 :  2-dichloro-, m. p. 233°, and
2-broino-2-methyl-, m. p. 248°, -1 : 3-dithiolan dioxides 
and with tho Bri  derivative, m. p. 205°, of methyl- - 
1 : 3 :  5-trithian 1 : 3-dioxide (from the trithiari dioxide 
and Me2S 04 in tho cold). H. B u r t o n .

S o d iu m  ethane-afi-d isu lphonate . H. J. B a c k e r  
and P. T e r p s t r a  (Rec. trav. chim., 1931, 5 0 ,  1078— 
1081).—Contrary to various data in tho literature 
this salt exists in only two forms, +  2H20  (prisms or 
pseudo-octahedra) and -f  3 Ii20  (thin plates), crystallo- 
graphic d ata  for which aro given. J . W. B a k e r .

D e te rm in a tio n  of o rg an ic  ac id s. V. A pplic
a tio n  of p a r ti t io n  m e th o d  to  d e te rm in a tio n  of 
acetic , p ro p io n ic , an d  b u ty ric  ac id s  in  m ix tu re .
0 . L. O s b u r n  and C. H. W e r K iM AN  (Ind. Eng. Chem. 
[Anal.], 1931, 3 , 264—265).—The amount of each 
acid in an aq. solution of the m ixture is determined 
from the percentage partition coeffs. (A., 1930, 1161) 
of the m ixture (adjusted to  0-08—0-12iY) with two 
different amounts of Pr#20 . H. B u r t o n .

R in g -c h a in  ta u to m e ris m  of p a r tly  ace ty la ted , 
p o ly h y d ric  alcoho ls. H. M e e r w e i n  and H. S o n k e  
(Ber., 1931, 64, [B], 2375—2381; cf. this vol., 206). 
—The resistance towards alkali and ready hydrolysis 
by dil. acid of the compound obtained by tho action 
of diazomcthano on p-hydroxyethyl trichloroacctate 
is explained by assuming it to bo Me ethylene trichloro-
orthoacetate, CCl3-C(OMe)<[Q,^j^2. This view.is sup
ported by its non-identity with fi-methoxyethyl tri- 
chloroacetdte, b. p. 92—93°/10 mm., m. p. 14-6— 14-8°, 
prepared from CClyCOCl and p-methoxyethyl alcohol 
and readily converted by cold H 20  into CC13-C02H 
and glycol Me e th e r; further, treatm ent of Me ethylene 
trichloro-orthoacetate with PraOH and HC1 affords 
Pr0- ethylene trichloro-ortlwacetate, b. p. 128—130°/12 
mm. The possible tautomerism of p-hydroxycthyl 
trichloroacotate is thus established, whilst its ready 
hydrolysis by cold H 20  or dil. NaOH and its conver
sion by N H3 into CCI3-CO-NH2 and ethylene glycol 
arc evidence of acyclic structure. Similarly, with 
AcCl it  gives smoothly p-acetoxyethyl trichloroacctate, 
b. p. 1220/11 mm., quantitatively converted by cold 
H20  or dil. alkali into CC13-C02H  and P-hydroxyethyl 
acetate and prepared, also from CClyCOCl and 
p-hydroxycthyl acetate. W ith S0C12 it affords ex
clusively p-chloroethyl trichloroacelate, b. p. 97°/10 mm., 
prepared also from CC13-C0C1 and ethylene chloro- 
hydrin.

The work of H ibbert and Greig (this vol., 820) is 
criticised. H. W r e n .

P re p a ra t io n  of n-decoic acid . C. II. K a o  and 
S. Ma (J.C.S., 1931, 2 0 4 6 — 2047).—Bromination

of lauryl chloride (by S0C12 on the acid) and sub
sequent treatm ent with the appropriate alcohol afford 
the following esters of a-bromolauric acid : Me, b. p. 
135—13773 m m .; El, b. p. 144— 14673 m m .; PrP, 
b. p. 146—14873 m m .; Pra, b. p. 149—151°/3 m m .; 
Bid1, b. p. 152—15473 m m .; B u a, b. p. 154̂ —156°/ 
3 mm.; and iso amyl, b. p. 158—160°/3 mm. H ydro
lysis of these with KOH in E tO H  affords Aa-dode- 
cenoic acid (amide, m. p .112-5— 113-5°; p -toluidide, 
m. p. 85—86°), which, when heated with moist KOH 
a t 300°, readily affords w-dccoic acid in good yield.

J . W. B a k e r .
O xidation of u n s a tu ra te d  fa tty  ac id s . I. 

O xidation  of h ig h ly  p u rified  oleic ac id  b y  gaseo u s 
oxygen w ith  an d  w ith o u t c a ta ly s ts . J . H. 
S k e l l o n  (J.S.C.I., 1 9 3 1 , 5 0 ,  3 8 2 — 3 8 6 t ) .— When 
oleic acid was oxidised a t 100° by 0 2 without catalyst 
a tenfold increase in the percentage of “ oxidised 
acids ” recorded by earlier workers was obtained. 
Tho following were also produced : ix-dihydroxy- 
stearic acid, m. p. 13 2 ° , crude nonoic acid, a m ixture 
containing hydroxylatcd acids and isooleic acid, and 
traces of H C02H and AcOH.

Oxidation of oleic acid a t 120° in presence of a 
trace of “ blown ” whale oil as catalyst yielded 
iK-dihydtoxystearic acids of m. p. 132° and 95°, small 
percentages of azelaic acid and x-hydroxystearic 
acid, m. p. 84°, crude hydroxylatcd acids (equiv. 
313—319), a m ixture containing wooleic acid, traces 
of formic, acetic, and oxalic acids, and MeCHO. 
Rupture of the carbon chain had not occurred in 
15 h r . ; quant, yields of scission products were not 
obtained.

I s o m e r i s m  o f  l i n o l e i c  a c i d .  I .  G .  V .  P i g u l e v -  
s k i  and A. Y. V a s i l i e v  (J. Gen. Chem. Russ., 1931, 
1, 235—239).— Oxidation of Me linolcate gives two 
isomeric Me dihydroxylinoleates in equal quantities: 
solid, ni. p. 32°, and a liquid. These give the corre
sponding dihydroxylinoleic acids, solid, m. p. 78°, and 
a liquid. Hydrolysis of the solid gives tetrahydroxy- 
stearic acid, not given by the liquid isomcride.

E. B. U v a r o v .
C o m p o s i t i o n  o f  l i n s e e d  o i l .  H. v a n  d e r  V e e n  

(Chem. Umschau, 1931, 3 8 , 277—279).—A reply to 
Kaufmann and Keller (cf. this vol., 1034). Purific
ation of the linoleic-linolenic acid mixture through the 
Li salts is questioned : this method might conceivably 
separate existing stereoisomcrides.

E. L e i v k o w i t s c h .
C o m p o s i t i o n  o f  l i n s e e d  o i l .  J . v a n  L o o n  (Chem. 

Umschau, 1931, 3 8 , 279—281).—A reply to Kaufm ann 
and Keller (this vol., 1035). The reaction time in the 
determination of CNS val. may safely be prolonged to 
3 days : the linseed oil in question had an abnormally 
high CNS val. The CNS val. of E t linolenate indicates 
the probable presence of isomerides of different 
reactivity. The CNS val. of Picramnia fa t (containing 
e-stearolic acid) increases with the reaction time even 
with great excess of reagent (cf. B., 1931, 400).

E. L e w k o w i t s c h .
S y n t h e s i s  o f  f a t t y  a c i d s  o f  h i g h  m o l .  w t .  a n d  o f  

t h e i r  a n h y d r i d e s .  W. B l e y b e r g  and H. U l r i c h  
(Ber., 1931, 6 4 , [BJ, 2504—2513).—The prep, of fa tty  
acids along the lines R-C02H— y R*C02 lit— y
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R-CH2-OH — y  R-CH2I — > R-CH2-CH(C02E t)2 — y  
R-CH,-CH(C02H)2— >R-CH2-CH2-C02H is dissected. 
The difficulties in the reduction of ester to  alcohol 
by Na and EtOH, due to hydrolysis of the ester, are 
overcome by dissolving the ester in light petroleum, 
1). p. 30—50° or 70—80°, containing an excess of Na 
wire and gradually adding the necessary am ount of 
EtO H . After prolonged boiling, excess of 96% EtO H  
is added and the solution is boiled to hydrolyse 
residual ester. Bimol. products [glycols, acyloins, 
or diketones) are produced in only minor am oun t; 
the alcohols are therefore best purified by distillation 
in high vac. Difficulties encountered in applying this 
procedure to  the higher esters {e.g., E t behenate) are 
avoided by replacing E tO H  by BuOH. In  the 
malonic ester condensation E tO H  is advantageously 
replaced by BuOH, since E t  sodiomalonate dissolves 
readily in the last-named substance and the reaction 
with the sluggish iodides can be effected a t  a higher 
temp. Form ation of ketones during the decomp, 
of the substituted malonic acids is avoided by con
ducting the operation a t 140— 150° a t first in the vac. 
of a w ater pum p and finally in high vac. and sub
sequent immediate distillation of the fa tty  acid in 
high vac. The transition from stearic to w'-eicosoic 
acid is thus effected with an over-all yield of 77-4%. 
I t  appears characteristic of individual acids th a t they 
solidify from the molten state  with a coarsely cryst. 
surface and loose texture, whereas m ixtures of them  
have a microcryst. structure and are comparatively 
compact. Anhydrisation of the acids is effected by 
repeated treatm ent with Ac20  and interm ediate 
distillation, finally in high vac., of AcOH and excess of 
Ac20 , after which the anhydrides are crystallised 
from light petroleum. The following da ta  are re
corded : arachidic acid, m. p. 76-1—76-3° {anhydride, 
m. p. 77-5—77’7°); behcnic acid, m. p. 80-3—80-7° 
{anhydride, m. p. 81-7—ST9°; Et ester, m. p. 48-0— 
48-5°; behenyl alcohol, m. p. 70-0—70-5°, and iodide, 
m. p. 47-5—48-0°); lignoceric acid, m. p. 84-5—84-9° 
(anhydride, m. p. 86-0—86-3°; E t ester, m. p. 54-5— 
55-0°; lignoceryl alcohol, m. p. 75-2—75-5°, and 
iodide, m. p. 53-4—53-8°); cerotic acid, m. p. 87-7— 
87-9° (anhydride, m. p. 89-3—895°; E t ester, m. p. 
59-5—59-8°; cerotyl alcohol, m. p. 79-3—79-6°, 
and iodide, m. p. 58-2—58-5°); eicosanoctoic acid, m. p. 
90-3—90-5° (anhydride, m. p. 92-7—92-9°; El ester, 
m. p. 59-5—59-8°; eicosanoctyl alcohol, m. p. 79-3— 
79-6°, and iodide, m. p. 62-8— 63‘2°); melissic acid, 
m. p .  91-9—92-1°. H. W r e n .

C o n stitu en ts  of p e tro le u m . I . J .  v o n  B r a u n  
[with R . D e u s e r , A. H e y m o n s , L. M a n n e s ; W. M a y , 
M . R e u t e r , E. A n t o n , W. K e l l e r , E. F r ie h m e l t , 
and O. S c iio r n in g ] (Annalen, 1931, 490, 100— 179).— 
The naphthenic acids from various sources are 
separated into definite fractions by lengthy processes 
of fractional distillation of them  and their es te rs ; 
complete separation from accompanying hydro
carbons and phenols is difficult. They are best 
characterised by conversion into the amine with 
1 C less by action of dry N3H in H 2S 0 4 which gives 
yields of the order of 90%, whereas the yields by 
Hofm ann’s method are very poor in this field; the 
amines are more readily separated than  the acids

by distillation, and are finally purified by crystallis
ation of their oxalates, by which means products 
of definite empirical composition, nevertheless con
sisting of mixtures of isomerides, are obtained. The 
following tests of structure are applied to the acids :
(1) chlorination of their ethylamides (cf. A., 1927> 
547) whereby a distinction is made between primary, 
sec., and te rt. bound C 02H groups; attem pts at 
oxidation of the Cl2-acids to the next lower failed ;
(2) bromination by the Hell-Volhard-Zelinski method, 
removal of H B r from the bromo-ester by a tert.- 
amine, isomérisation of the a|3- to  the (iy-acid and

^lactonisation of the  la tte r by conc. H 2S 04, and oxid
ation of the lactone ; formation of succinic acid 
indicates the structure R-[CH2]3-C 02H  in the original 
acid ; (3) the alcohol produced by N a-E tO H  reduc
tion of the E t ester is converted into its bromide, 
which is combined with NMe3, and the corresponding 
base distilled with conc. aq. KOH, and the olefine 
produced ozonised to the aldehyde, which on oxid
ation gives the next lower homologue of the original 
acid ; (4) the amine (N3H) is converted into its 
methiodide and the derived quaternary base treated 
as in (3) ; a ketone is thus produced from acids of 
the type R;CH-CH,,-C 02H, and an acid from the 
type R'-CH2-CH2-Cd2H.

The modified Hofmann degradation used in (3) and
(4) lessens the extremely m arked tendency of the 
higher ammonium hydroxides to split off MeOH and 
regenerate the  original amine (cf. A., 1927, 650); 
nevertheless this is still the principal reaction in many 
cases, and the process of forming the quaternary 
base and subm itting it  to decomp, often needs to be 
repeated more th an  once. This m ay lead to the 
fractionation of isomeric m ixtures ; thus the fraction 
C0I i 10O2, b. p. 139—141°/12 mm., from Rumanian 
petroleum was converted by method (3) into the 
acid C8H 140 2, which was then converted into the 
amine (N3H), the metho-hydroxide of which was 
distilled with KOH ; the fraction th a t resisted 
decomp, appeared to be a chemical individual 
C6H 10ICH,CH2,NMe2, b. p. 163° (picrate, m. p. 138— 
141°, sinters 136°; methiodide, m. p. 213—215°).

Various qualities of distilled, and one of crude, 
Rum anian petroleum, and also oils from California 
(distilled), Germany (crude), and Galicia (distilled) 
were examined. The naphthenic acids from all these 
sources had the same general characteristics ; they be
longed to the aliphatic (paraffin) class up to Cc_7, mono- 
cyclic from C7 to C12, and to the dicyclic series above 
C12 (at least to  C22, there being no definite evidence 
of the occurrence of more highly condensed systems). 
Acids of approx. the same empirical composition 
Occur in corresponding fractions of the products from 
these widely differing sources. Among the  distilled 
oils the Galician oil alone formed an exception to the 
above generalisations, and contained only aliphatic 
and monocyclic (above Cu ) acids. In  crude 
Rum anian oil the lower members, found in the 
distilled oils, are absent and more sec.-acids are 
present, suggesting th a t the lower members áre the 
products of pyrogenie decomp, during refining.

From  the fraction C10H 18O2, b. p. 14S—155°/12 
mm., from Rum anian oil, and corresponding fractions 
from Galician and Californian oils, a ketone, CsH 140,
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b. p. 172— 174° (semicarbazone, in. p. 163°; di-p- 
nitrobenzylidene derivative, m. p. 188—190°), was 
isolated by method (4); acids were also present in 
the first two oils th a t gave succinic acid by method
(2). The ketone is concluded to be 3 : 3 : 4-trimethyl- 
cyclopentanone, since, like all the other ketones 
isolated, i t  gave no evidence of the presence of a 
COMe group, and it is different from all the possible 
cycZopentanone isomerides (cf. this vol., 1417). A 
mixture of monocyclic, CUH 21-NH2, and dicyclic, 
C13H 23-NH2, amines was obtained from the acids, 
b. p. 183—200°/12 mm., from the heavier Rumanian 
oils by action of N3H ; by method (4) the former is 
converted into a ketone, C10H 18O, b. p. 201—204° 
(semicarbazone, m. p. 162°), identical with th a t from 
a similar fraction (b. p. 162— 173°/16 mm.) from 
Californian oil, and the la tter into a dicyclic ketone, 
C14H 180 , b. p. 230—234° (semicarbazone, m. p. 169°; 
oxime, b. p. 155°/14 mm.). The next higher fraction 
from Californian oil gives by similar methods the 
ketone, C12H 20O; b. p. 255—260° (semicarbazone, m. p. 
162°).

Cyclic ureides, apparently individual substances, 
were isolated from two fractions by reduction to the 
alcohol, conversion into the bromide, condensation 
of the bromide with E t sodiomalonate, and treatm ent 
of the resulting ester with carbamide and NaOEt in 
EtOH. The ureide, C14H 220 3N2, m. p. 230° [$-bromo- 
allyl derivative, m. p. 144-^-154° (from crude ureide)], 
from the fraction b. p. 148—155°/12 mm., and the 
ureide, m. p. 220°, from the fraction b. p. 190— 
210°/12 mm., both of Rumanian origin, are described. 
Campholic and fencholic acids readily give the 
corresponding amines (NH2 replaces C02H) on tre a t
m ent in conc. H 2S 04 with N3H in C6H 6 or CHC13. 
The CZ2-derivative, m. p. 47—48°, of stearmethyl- 
amide, m. p. 77—79°, b. p. 185°/0-2 mm., is hydro
lysed by 90% aq. PhS03H  a t 140—150° to dichloro- 
stearic acid (anilide, m. p. 4 l—45°), but attem pts to 
oxidise this to  margaric acid by a variety of agents 
failed. H. A. P ig g o t t .

S tru c tu re  of en o l-ace ta tes an d  th e  co rre sp o n d 
in g  v in y lam in es . L. J . R o l l  and R. A d a m s .—See 
this vol., 1419.

Laevulic ac id . I I I .  H y d ro g en atio n  of alkyl 
e s te rs  in  p re sen ce  of p la tin u m  ca ta ly s t. R. W. 
T h o m a s , H. A. S c h u e t t e , and M. A. Co w l e y  (J. 
Amer. Chem. Soc., 1931, 53, 3861—3864).—The rate 
of catalytic reduction (Adams) of alkyl (Me, E t, Pr, 
P r3, Bu, Bu3) laevulates in absence or presence of 
E t20  a t 22—24° varies inversely with the size of the 
alkyl g roup ; the P r (Bu) ester is reduced more rapidly 
than  the P r3 (Bu3) ester. Distillation of P r y-hydr- 
oxy-w-valerate- under atm . pressure gives w-valero- 
lactone and PrOH, and a similar decomp, occurs 
when the Me and E t esters are distilled repeatedly 
a t 2-5 mm. A little  E t valerate is formed during 
the reduction of E t laevulate. H. B u r t o n .

A lkyl o x a la te s  an d  o x am ate s . P. P. I1. S a h  and 
S. Ch ie n  (J. Amer. Chem. Soc., 1931, 53, 3901—3903). 
—Me, E t, Pr, b. p. 214—215°, Pr3, b. p. 193—194°, 
Bu, b. p. 247—249°, and Bu3, b. p. 229—231°, oxalates 
(convenient m ethod of prep, given) are converted 
by aq. N H 3 (d 0-9; 1 mol.) in EtOH into Me, m. p.

122—123°, E t, m. p. 114—115°, Pr, m. p! 90—92°, 
P r3, m. p. 86—87°, Bu, m. p. 82—84°, and Bu3, m. p. 
75—76°, oxamates, respectively. H. B u r t o n .

Alkyl deriva tives of e th y l m a lo n a te  an d  e th y l 
cyanoacetate. G. R. Cl e m o  and C. R. S. T e n n i s - 
w o o d  (J.C.S., 1931, 2549—2551).—An improved 
prep, for p-chloroethyl tolucne-yj-sulphonate is 
described. Action of p-cyanoethyl toluene-p- 
sulphonate on E t sodiomalonate gives (a) E t (i-cyano- 
ethylmalonate, b. p. 165°/18 mm., 135°/0-2 mm. 
(yield 63%), converted by HC1 in E tO H  into E t
propane-ayy-tricarboxylate; or (b) E t di-($-cyario-
etliyl)malonate, m. p. 61-5°, b. p. 200—205°/0-2 mm. 
(yield 80%), converted by HC1 in E tO H  into E t
pentane-ayys-tetracarboxylate, and by KOH in
EtOH into pentane-ayyE-tetracarboxylic acid, m. p. 
184° (decomp.) (cf. J.C.S., 1896, 69, 1509).

A. A. L e v i .
P ro p e rtie s  of co n ju g ated  co m p o u n d s. X II. 

A ddition of e s te rs  to  b u tad ien e  e s te rs  a n d  
ketones : effect of co n stitu tio n  on th e  a(3,aS-ratio.
E. H. F a r m e r  and T. N. M e h t a  (J.C.S., 1931, 1904— 
1913).—The ratio ap/aS-addition of esters to various 
butadiene derivatives in presence of traces of NaOR 
has been determined cither (a) by catalytic reduction 
and separation of the dibasic acids formed, or (b) 
by separation of the products of ozonolysis. The 
figures in brackets give the % of ap-addition in 
each case. The additive products of Me malonate 
and Me sorbate (A., 1930, 1163) are now found to 
yield tricarballylic acid on ozonolysis, corresponding 
with 9% of the ap-product. Me malonate and 
Me A'u'-Ji-pentadienyl ketone afford a mixture, b. p. 
170—175°/18 mm., of Me $-aceAonyl-h?-penlene- 
aoL-dicarboxylale [29% as p-propylglutaric acid by
(a); 27% as tricarballylic acid by (6)] and Me 
z-acetyh^-methyl-Csy-pentene-aa-dicarboxylate. Addition 
of E t malonate to  E t  p-methylsorbate (improved 
prep.) affords a mixture, b. p. 170—175°/10 mm., of 
Et $-methyl-br-liexenoate-$-mcdonate [> 7 %  by (6)] 
and Et $§-dimethyl-h£-pentene-v.zz-tricarboxylate, 
whilst E t cyanoacetate and E t y-methylsorbate give 
a product, b. p. 190—195°/1S mm. [70% by (b); 
74-5% by hydrolysis and subsequent ozonolysis].

J . W. B a k e r .
C onjugated co m p o u n d s. X III . M ichael r e 

ac tion  an d  m a n n e r  of fo rm a tio n  of s a tu ra te d  
double-additive p ro d u c ts . E. H. F a r m e r  and 
T. N. M e h t a  (J.C.S., 1931, 2561—2568).—The 
possible modes of formation of saturated additive 
compounds from butadienoid esters and, e.g., E t 
malonate are discussed. Crotonaldehyde (1 mol.) 
and E t malonate (3 mols.) in presence of E tO H - 
NaOEt (1 mol.) give a product which after hydrolysis 
with 35% HC1 and re-esterification affords Et 3- 
methylcyclohexanone-5-acetate (I), b. p. 140°/11 ram. 
(semicarbazone, m. pi. 152°), and Et $-metliylpimelate- 
p '-acetate (II), b. p. 187— 188°/11 mm. (free acid, m. p. 
130°). Dieckmann condensation of (II) gives Et 
‘¿-methylcyclohexanone-6-carboxylale-5-acetate, b. p. 
170—172°/11 mm. (phenylhydrazone, m. p. 111°), 
hydrolysed (with loss of the 6-C02H group) to  3- 
7nethylcyclohexanone-5-acetic acid. b. p. 185°/9 mm., 
in. p. 77° (Ag salt; semicarbazone, m. p. 218°), and
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o x id ise d  b y  3 % : K M n04 to  o x a lic  a n d  (3-m ethyl- 
g lu ta r ic  a c id s . H. B u r t o n .

T h io k e to n ic  e s te rs . I . S y n th e s is  of ethy l 
th io ace to ace ta te  an d  i ts  d e riv a tiv e s . S. K.
M it r a  (J. Indian Cliem. Soc., 1931, 8, 471—474).— 
E t P-chlorocrotonate (cis or trails form, or a m ixture of 
both) w ith KSH, first a t 0° and then .under reflux, 
gives Et thioacetoacetate (I), orange, b. p. 75°/15 mm., 
which, since i t  decolorises I  in EtO H , contains some 
of the enolic form, E t $-thiolcrotonale. W ith 10% 
H 2S 04, KOH, or NaOH (I) yields COMe2, H 2S, and 
C02. W hen boiled with 1 mol. of KOH in E tO H  (I) 
gives a  m ixture of K  thioacetoacetate and aceto- 
acctate together with K 2S. W ith N a in E t20 , but 
not w ith N aO Et in EtO H , (I) gives the N a  salt, a 
hygroscopic powder; with NHPh-N H2, H 2S and a 
m ixture of phenylmethylpyrazolone and the substance 
NPh-CCK ^ / C H y N P h  ,TT, ,  , .,
N=CM cP>C-C<CM e:N (II) are formed> thc Pr°- 
portion of the la tte r  increasing w ith the am ount of 
N H P h’N H 2 used. p-Sulpho- and p-nitro-phcnyl- 
methylpyrazolone were similarly prepared.

R. S. Oa h n .
M ec h an ism  of th e  C ann izzaro  re a c tio n  w ith  

fo rm a ld eh y d e . H. S. F r y , J . J . U b e r , and J . W. 
P r ic e  (Rec. trav . chim., 1931, 5 0 , 1060— 1065).— 
The view of Birstein and Labanov (A., 1927, 319) th a t 
the conversion of CH20  into H C 02Na and MeOH by 
the Cannizzaro reaction is represented by consecutive 
reactions (a) CH20 + N a 0 H —->-HC02N a + H 2 and
(6) CH20 + H 2— >MeOH has been confirmed stoicheio- 
metrically by addition to the reaction m ixture of 
GuS04, the reduction of which to Cu competes with 
reaction (6). Determ ination of the free H 2 liberated 
(x), the H 2 equiv. (y) to  thc reduced Cu, and th a t (z) 
cquiv. to the MeOH formed proves th a t, within 
experimental error, the sum a;-f ? /+ z= th o  to tal 
quan tity  of H 2 formed by reaction (a), as ascertained 
by determ ination of the am ount of H C 02Na produced. 
The same data  show th a t 76—83% of the initial CH20  

' reacted in conformity with equation (a) and the 
remainder in conformity with (6), the sum of these 
quantities being equal to  the whole of the CH20  used.

J . W. B a k e r .
F o rm a ld eh y d e  a n d  i ts  p o ly m erid e s . F. 

W a l k e r  (Ind. Eng. Chcm., 1931, 2 3 , 1220—1222). 
—A review.

C o n stitu tio n  of a r tif ic ia l r e s in s .  I. Con
d en sa tio n  p ro d u c ts  f ro m  th io c a rb a m id e , fo rm 
aldehyde , an d  cu p ro u s  ch lo rid e . G. W a l t e r  and 
K. O e s t e r r e ic h  (Kolloidchem. Beih., 1931,34,115— 
162).—Yellow, viscous solutions with identical 
properties are obtained by interaction of [CuThi3]Cl 
[Thi=CS(N H 2)2] with CH20  (6 mols.), or of equiv. 
am ounts of CuCl, CS(NH2)2, and CH20 , or of CuCl and 
mono- or s-di-(hydroxymethyl)thiocarbamide in H 20 . 
The presence of thc CH., group (presumably in the 
combination IN-GHyN!) is proved by a Herzig- 
Mcyer determination. Evaporation of the first yields 
a resin of thc approx. composition 
[CuThi3]Cl,2CH20 , and flocculation with KC1 of tho 
second gives a  ppt. of [CuThi(H20 )2]Cl, in marked 
contrast to the behaviour of an  untreated solution of

[CuThi3]Cl. The third method, using cold freshly- 
prepared solutions, gives a final ratio of 
lCu : 3CS(NH'CH2*OH)2, and polymerisation, e.g., by 
heating, leads to  a decrease of Cu in the ppt. formed 
with KC1. Tdentical ppts. are obtained from both 
mono- and di-hydroxymethyl derivatives after CuCl' 
treatm ent. These relations are explained on the 
assumption th a t  polymerisation occurs w ith thc 
formation of cyclic structures (annexed formula) 
N H -C H yN -C tt/N H  in to  the normal chain
CS *" OS ¿S  Polyinerldcs. such structures
NH-CHvN-CH2-NH being “ °s t Pfobablythrough Cu into co-ordinated
complexes with thiocarbamide. The identity  of tho
products from mono- and di-(hydroxymethyl)thio-
carbamides is readily explained only by the initial
formation of dicyclic products, and this is supported
by analysis of the ppts. if it  is assumed th a t Cu can
only be linked to  sec.-N.

Cryoscopic measurements of aged solutions of di- 
(hydroxymethyl)thiocarbamide indicate decomp, into 
simpler mols. (unidentified), and similar measurements 
after CuCl treatm ent suggest th a t  polymerisation 
under mild conditions leads merely to  an increase in 
tho no. of dicyclic polymerides. More complex 
resins (tetracyclic?) are produced w ith loss of CH20 
and H 20  by more prolonged heating. HA uC14, 
HgCl2, and P b(N 03)2 arc w ithout the action .of Cu 
salts. Measurements of the conductivity of the 
various “ resin ” solutions and flocculation by various 
electrolytes of these and of [CuThi3]Cl- are appended. 
In  accordance with previous conductivity measure
ments, [CuThi3]Cl behaves as a colloid in H ,0 .

H. A. P ig g o t t .
A ction  of su lp h u ric  ac id  on  a ldehyde cyano- 

h y d rin s . J .  V e r h u l s t  (Bull. Soc. chim. Belg., 
1931, 4 0 , 475—496).—Tho compounds formed by the 
action of conc. H 2S 0 4 on tho cyanohydrins of COMe2, 
COMeEt, COEt2, and COPr2 are acids of thc typo 
CR2(CON H2)'OS03H  [Na salts (all + 1 H 20)] and not 
0H-CR2-C(:NH)-0S03H as previously described (this 
vol., 471). The cyanohydrins of CH20 , MeCHO, 
EtCHO, PrCHO, Pr^CHO, BuCHO, and  Bu^CHO are 
similarly converted into the acids 
CHR-(C0-NH2)-0S03H[Aa. salts (all +  1H20) (crystall- 
ographic d ata  given in m any cases)], which arc 
hydrolysed much less readily both by 0-2JV-HC1 (with 
formation of H 2S 04) and -NaOH (with production, in 
most cases, of mainly the salt ti02Nfi{CHR*6S03Nk!) 
th an  those from the ketone cyanohydrins. Heptalde- 
hyde cyanohydrin is converted directly by H 2S 04 into 
a-liydroxyoctoamidc. H. B u r t o n .

[A ttem p ts  to  p re p a re ]  k e to n es  a n d  re la te d  
p ro d u c ts  f ro m  p a ra ffin  h y d ro c a rb o n s . J . F.
M e s m e r  and R. A. B a x t e r  (Colorado Sell. Mines Mag., 
1931, 21, No. 6, 9— 10).—In  unsuccessful experiments 
C02 and CH4 were passed over ZnC03 or Zh(OAc)2 
a t 300° and 80 lb. pressure.

Ch e m ic a l  A b s t r a c t s .
F o rm a tio n  of u n s a tu ra te d  k e to n es  fro m  su b 

s t i tu te d  am in o m eth y len e  k e to n es . E. B e n a r y  
(Bor., 1931, 6 4 , [R], 2543—2545).—Addition of Me 
P-dimethylaminovinyl ketone in E t ,0  to MgPhBr 
results mainly in the production of styryl Me ketone.
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Similarly, Mo p-dimethylamino-a-methyl vinyl ketone 
and MgMel or M gEtBr yield, respectively, Me 
a-methyLA°-propenyl ketone, b. p. 137°, and Me 
<x.-methyl-is.a-butenyl ketone, b. p. 55—60°/14 mm., 
obtained also from p-piperidino-a-mcthylvinyl Me 
ketone. (3-Diethylamino vinyl P ra ketone and M gEtBr 
give P r1 Aa-butenyl ketone, b. p. 68-72°/25 mm. Ph 
(3-dimethylaminovinyl ketone is transformed by 
MgPhBr into PhOH, P h2, and Ph styryl ketone 
and by M gEtBr into Pli Aa-butenyl ketone, b. p. 250— 
252°/atm ., 130—131°/22 mm. H. W r e n .

S y n th es is  of n -p ro p y l « -am y l ketone by  K a rre r  
and  co -w o rk ers . S. A. B r y a n t  and G. R. Cl e m o  
(J.C.S., 1931, 2080—2082).—Contrary to K arrer and 
others (A., 1929, 200) the ketone obtained by Bou- 
veault and Locquin (A., 1905, i, 18) by hydrolysis 
of E t ethyl-?i-hexoylacetate is P r“ «-amyl ketone, 
the scmicarbazonc, m. p. 73—74°, of which is not 
depressed by th a t (also raised to m. p. 72° by repeated 
crystallisation) of the ketone prepared by K arrer’s 
method {loc. cit.), bu t is depressed by the semicarb- 
azone of Pr^ ?i-amyl ketone. K arrer’s ketone is 
contam inated with E t w-hexoate, which is removed by 
treatm ent with KOH in MeOH. Recrystallisation 
of the semicarbazone, m. p. 05—66°, of the thus 
purified ketone (correct analysis) raises it  to  m. p. 
73°, bu t this derivative now gives low C vals. on 
analysis. No such anomalies are observed with the 
p-nitrophenylhydrazone, m. p. 84—85°, which should 
be used in confirming thc structure of the ketone 
obtained from lupinine. J . W. B a k e r .

R in g  s tru c tu re  of n o rm a l m eth y lrib o s id e . 
P. A. L e v e n e  and R. S. T ip s o n  (J. Biol. Chem., 1931, 
93, 623—630).—Methylriboside (I) (this vol., 938) 
is m ethylated (Me2S 04 and NaOH in COMe2 followed 
by Mel and Ag20) to trimethylmethylriboside, b. p. 
54°/0-05 mm., [af] —35;0° in H 20 , hydrolysed by 
dil. HC1 to 2 : 3 :  4-trimethylribose (II), m. p. 85— 
86°, [.ajg (in H 20) -5 1 -7 — > -40-0°. Oxidation of
(II) w ith B r-H 20  affords trimethylribonolactone, b. p.
93—95°/0-05 mm., [a]* +  69-3° in CHC13, whilst oxid
ation with H N 0 3 (d 1-42) and subsequent esterific- 
ation gives Me i-trim ethoxyglutarate. (I) and its 
derivatives are, therefore, of the pyranose type.

H. B u r t o n .
“ A ctive g lu c o s e ” ; co n cen tra tio n  an d  r e 

ac tio n  w ith  m ild  o x id an ts . J . M. O r t  (Proc. Staff 
Meetings Mayo Clinic, 1931, 6, 295—296).—When 
“ active glucose ” has been destroyed by an oxidant, 
more of thc active reductant begins to  form a t once, 
immediately reduces tho excess of oxidant, and then 
accumulates until the concentration reaches tho 
equilibrium vals. After zero time when the last trace 
of oxidant has been reduced the reduction potential 
P  a t any time T , the equilibrium concentration X Ti, the 
rate of formation of active glucose R, the equilibrium 
potential P ', and the potential a t  unit concentration 
of active glucose, P 0, are related by thc expression 
(.P0 -  P )/(P 0 -  P'):=~ 1 -f-.[log(em x K -  l ) T logc™-b:/ 
log Xg]. Approx. the same amount of active glucose 
(ID-5 g.-equiv. per 60 g. of dextrose) is present a t  all

vals. from 7 to  10. Ch e m ic a l  A b s t r a c t s .
M ethy lg lucose  of P ac su . R. S c h in l e  (Ber., 

1931, 64, [B], 2361—2363).—The methylglucose,

m. p. 157° after slight softening a t 150°, [a]™ +23-5° 
to -f-65-30 in H 20 , obtained by Pacsu (A., 1925, i, 
1242) (improved prep.) is shown by direct com
parison and by the identity  of its phenylhydrazone, 
m. p. 177°, and phenylosazone, m. p. 205° when 
rapidly heated, to be 2-methylglucosc (cf. Brigl and 
Schinle, this vol., 71 ; Levene and others, ibid., 825).

H. W r e n .
Syntheses of su g a rs . X . P re p a ra t io n  of 

2 : 3 : 6 -triacety l-p -m ethy l-rf-g lucoside an d  its  
app lica tion  to  th e  sy n th es is  of cellobiose d e riv 
atives. B. H e l f e r i c h  and H. B r e d e r e c i i  (Ber., 
1931, 64, [B], 2411—2414).—¡3-Methyl-d-glucoside 
2 : 3 : 6-triacetate is isolated by treating thc m ixture 
of acetates obtained by partial acyl migration from 
the 2 : 3 : 4-compound with CPh3Cl (cf. A., 1930,
1411) whereby the desired compound is unchanged 
and can be separated from the other products by 
virtue of its solubility in H 20 . I t  condenses with 
acetobroinoglucose in presence of Ag2C03, CaCl2, I, 
and CHC13 to p-methylcellobioside hepta-acetate 
(identified by microscopic m. p. and mixed m. p.) 
Glucose 1 : 2 : 3 : 6-tetra-acetate and acetobromo- 
glucose yield cellobiose octa-acetate, and 4-methyl- 
glucoso is obtained by m éthylation of (3-methyl- 
glucoside 2 : 3 : 6-triacetate. H. W r e n .

S tru c tu re  of g lu ca l. E. L. H ir s t  and C. S. 
W o o l v in  (J.C.S., 1931, 1131— 1137).—Triacotyl- 

PH .OAp glûcal (I) behaves normally (cf. A.,
I ! 1930, 1411) with Bz0 2H  giving a

I / \ —Os m ixture of dextrose and mannose
CpAe (after deacetylation), isolated as

Aco  l~ ~H  osazone and phenylhydrazone, ro- 
j j  spcctively. Simultaneous dcacetyl-

,T. ation and m éthylation of (I) with
{ > Me2S 04, and 30% NaOH in COMe2

a t 47°, followed by Mel and Ag20 , gives irimcthyl- 
glucal,b. p. 45°/0-03 mm., [a]',5 4-19-6° in H 20  (prob
ably contaminated with a ^-glucal derivative). This 
is oxidised by B z02H  in H aO to a trimethylglucose 
(further m ethylated to 2 : 3 : 4 : 6-tetramethylgluco- 
pyranose), and is converted bj^ 2A-H2S 04 into 3 : 4 : 6- 
trimethyl-2-dcoxyglucose (II) (this vol., 71). These 
reactions prove the presence of a pyranose ring in 
glucal (as I), and th a t no migration of Ac groups 
occurs in the prep, of I  by reduction of acetobromo- 
glucopyranose. Oxidation of (II) with Br in H 20  
a t 35—40° affords 3 : 4 : 6-trimcthyl-2-deoxyglueonic 
acid {plienylhydrazide, in. p. 125°) as its lactone, the 
ra te of hydrolysis of which in H 20  a t 19° is tho same 
as th a t of tetramethyl-S-mannonolactone (30% of 
lactone a t equilibrium). J . W. B a k e r .

H ydrogenation of kojic acid and its rela tion
ship to the products of d ism utation  of the su gars.
K. M a u r e r  (Ber., 1931, 64, [B], 2358—2360).— 
Hydroxyglucal tetra-acetate is treated with Cl2 in 
anhyd. E t20  until the yellow colour persists, the 
solution is rapidly evaporated in vac., and the 
product, dissolved in Ë t20 , is treated with NaHC03. 
Acétylation with Ac20  and pyridine followed by 
hydrolysis with NH3-E tO H  affords kojic acid (5-hydr- 
oxy-2-hydroxymcthyl-4-pyrone) in good yield. Tetra- 
hydrogenation of kojic acid in presence of colloidal 
Pd, followed by the action of NHPh-NH2, leads to a
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phenylosazone C18H 220 2N4, m. p. 169°, which is the 
racemic form of the phenylosazone derived by Berg- 
m ann and Zervas (this vol., 939) from hydroxyglucal 
tetra-acetate. H. W r e n .

E ffect of a  2 -p -to lu en esu lp h o n y l g ro u p  on th e  
re ac tiv ity  of th e  h a lo g en  a to m  of a  g lucosidy l 
h a lid e . T. M. R e y n o l d s  (J.C.S., 1931, 2626— 
2630).—3 : 4 : 6-Triacetyl-p-glucosidyl chloride and 
p-Me-C0H4-SO2Cl in presence of pyridine and CHCIg 
give 2--p-toluenesulphonyl-'S : 4 : G-triacetyl-a-glucosidf/l 
chloride (I), m. p. 121— 122°, [ct]]f5 +134-8° in CHCÍ3, 
the  Cl atom  of which is comparatively inactive. (I) 
is unaffected by Ag20  or Ag2C03 in cold MeOH, does 
not react w ith MeOH a t 20—24°, bu t is converted by 
AgNOs and pyridine in boiling MeOH into 2-p-toluene- 
sulphonyl-3 : 4 : G-lriacelyl-fi-methylglucosidc, m. p. 
157— 157-5°, [a]“  +3-4° in CHC13. a- and p-Glucos- 
idyl halides when dissolved in pyridine show similar 
changes in rotation as in MeOH (cf. A., 1928, 873; 
1929, 1167). H . B u r t o n .

Io d o m e tric  d e te rm in a tio n  of lsevulose. J .
F i e h e  and W. K o r d a t z k i (Z. Unters. Lebensm., 1931, 
62, 516—522).—Auerbach and Bodliinder’s method 
(A., 1924, ii, 127) may be used for the determination, 
by difference, of dextrose+lsevulose if the iodometric 
determination is applied before and after destruction 
of the laivulose by heating 25 c.c. of 1% solution 
w ith 10 c.c. of 5Ar-HCl in boiling H 20  for 2-5 hr., 
27 c;c. of 5A7-NaOH then being added, the solution 
diluted to 100 c.c., and 20—40 c.c. neutralised and 
mixed with 50 c.c. of N -1 and 133 c.c. of a 0-5A7- 
m ixture ofNaHCOg (97-5%) andN a2C03(2-5%). After 
2 hr. in the dark tifie residual I  is titra ted  with 0-1A7- 
Na2S20 3. Under these conditions the influence of the 
decomp, products of the laivulose (humic and lacvulic 
acids, H C 02H, etc.) is minimised. In  presence 
of 0-lA7-NaOH the am ount of I  consumed m ay be 
high by > 1  c.c. J .  G r a n t .

A ction  of p e rb en zo ic  ac id  on su b s titu te d  
g lu ca ls . I I .  P. A. L e v e n e  and R. S. T irso  n  
(J. Biol. Chem., 1931, 93, 631—644).—Bromotetra- 
acetylgalactose, Zn dust, and 50% AcOH a t 0° give 
triacetylgalacial (I), b. p. 134°/0-01 mm., m. p. 30°, 
[a]j? —12-4° in CHClg, converted by B z02H in CHCÍ3 
into l-benzoyl-3 : 4 : G-triacetylgalactose, m. p. 189°, 
[a]'f> +24-0° in CHC13. This is acetylated by Ac20  
in pyridine a t 0° to \-benzoyl-2 : 3 : 4 : 6-tetra-acetyl- 
galactose, in. p. 122°, [a]f¡ —2-98° in CHC13, also pre
pared (with [a]“  +0-15° in CHC13) from AgOBz and 
bromotetra-acetylgalactose. Hydrolysis of (I) with 
Ba(OH)2 in H 20 , or, better, w ith Ba(OMe)2 in MeOH, 
gives galactal (talal), m. p. 100°, which with B z02H 
in H aO-EtOAc gives mainly talóse and a little 
galactose (p-bromophenylhydrazone, m. p. 168—169°). 
The Cg-OH group in “ glucals ” appears to have a 
directive influence since the m ajor product always 
contains C2-  and C3- 0 H  groups cis to one an o th er; 
w ith Cg-OMe or -OAc, trans addition of C2-O H  occurs. 
Various methods of prep, and interconversion of some 
of the rarer sugars {e.g., guloso, idose, altrose) are 
predicted. H. B u r t o n .

A ction  of m e rc u ry  s a l ts  on  ace to h alo g en o - 
s u g a r s .  V III. S y n th es is  of l-(3-m ethyl-6'-|3-

ce llob iosidogen tiob iose  trid e c a -a c e ta te . G. Z e m - 
p l e n  and A. G e r e c s  (Ber., 1931, 6 4 , [J3], 2458—2461; 
cf. this vol., 716).—-6-p-Cellobiosidoglucose acetate is 
converted by a 50% excess of 1-fi-methylglucose tr i
acetate in presence of Hg(OAc)2 and boiling C6H G 
into l-{i-rtbelhyl-G'-{i-cellobiosidogcntiobiose trideca-acet
ate (1), m. p. 236—237°, [«]•? -16-35° in CHCL.
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Hydrolysis with NaOMe yields a colourless, non-cryst. 
■powder, m. p. 100—-110° after softening a t  70°, [a]̂ ) 
—30-3-4° in H 20 . If only a 10% excess of the glucoside 
is employed, l-$-methyl-G'-«.-cellobiosidogentiobiose tri
deca-acetate is produced in considerable quantity , but 
it could not be isolated. H . W r e n .

B eh av io u r of s tach y o se  w h en  h ea ted  in  glycerol. 
S. M u r a k a m i  (Acta Phytochim., 1931, 5 , 267—270). 
Stachyose remains unchanged after heating for 2 hr. 
a t  90—95° or 6 hr. a t  140°. F . R. S h a w .

C o n stitu tio n  of m y r ic itr in .  S. H a t t o r i  and 
K. H a y a s h i  (Acta Phytochim., 1931, 5 , 213—218).—  
M éthylation of myricitrin with diazomethanc and 
hydrolysis with 2%  H 2S04 affords myricetin
5 : 7 : 3' : 4 ' : 5 '-pentam ethyl ether (I) ; the conclu
sion is reached th a t the rhamnose residue in the 
glucoside is in the 3-position [Perkin (J.C.S., 1902, 
8 1 ,208) givesthe4'-position)]. Similarly, méthylation 
with Me2S04 and alkali in an atm . of H 2 results in a 
l f e 6 derivative, hydrolysed to (I). F. R. S h a w .

G lucosides. IV. A escu lin . A. K. M a c b e t h  
(J.C.S., 1931, 1288— 1290).—Aesculin is converted 
either by KOH and Mel in MeOH or by diazomethanc 
in E t20  into 7-O-methylaesculin, hydrolysed by 2% 
H 2S 04 to methylaesculetin. Repeated and prolonged 
méthylation of methylaesculin with Mel and Ag20  
affords pentamethylaesculin, which could not be crys
tallised, but is hydrolysed by 1% HC1 in MeOH to 
tetramethylglucopyranose. In  support of Head and 
Robertson’s conclusions (this vol., 73), aesculin is 
6-P-glucosidoxy-7-hydroxycoumarin, the sugar being 
a  pyranose form. J . W. B a k e r .

S y n th es is  of g lu co sid es . V III. S y n th e s is  of 
m o n o tro p ito s id e  (g au lth e rin ). A. R o b e r t s o n  
and R. B. W a t e r s  (J.C.S., 1931, 1881— 1888).—Me 
salicylate condenses with G-tetra-acetyl-a-glucosidyl 
bromide in the presence of Ag20  and quinoline to 
form its O-tetra-acetyl-P-glucoside, m. p. 158— 160°, 
[“jwm —48-35° in COMe2, hydrolysed by N H3 in 
MeOH a t 0° to the (3-glucoside, m. p. 196— i97°, 
[aj+ , —68-83° in H 20  (probably identical with the 
compound, m. p. 105°, of K arrer and Weidmann, A.,
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1920, i, 395). This with CPh3Cl in dry pyridine gives 
the G-triphenylmethyl ether, m. p. 149°, [a]+, —5-14° 
in COMe2, the 2 : 3 :  4-Acs derivative, m. p. 125°, 
[aJmi -34-84° in COMe2, of which is hydrolysed by 
HBr in AcOH to the 2 : 3 :  4-O-lriacetyl-fi-glucoside 
of Me salicylate, m. p. 152— 153°, [a R , -50-87° in 
Me2CO. This condenses with O-triacetylxylosidyl 
bromide in the presence of Ag.,0 in CfiH 6 a t 33—35° 
(poor yield in CHC13) to monotropitoside hexa-acetale
o-C02Me-Cr,H4-0-CH< [CH,QAcjj> C H -

CH2-0-CH< [CH-QAcj5> C H ?, in . p . 189°, [ a R ,

-85 -8° in CHC13, identical with a specimen prepared 
by acetylation of the natural glucoside from Gaul- 
theria procumbent (A., 1925, i, 347), and converted 
into a specimen identical with the latter on deacetyl- 
ation with N H3 in MeOH. Hence in primeverose 
the xylose and dextrose units are both pyranose and 
the glucosidic linkings are of the [3-typo. By similar 
methods the fi-xyloside +0-5H 2O and anhyd., m. p. 
173°, [a]2i ,  —46-01° in H ,0  (Ac3 derivative, m. p.
109—110°, [aJsJu, —62-3° in COMe2) and rhamnoside 
+ 3 H 20  and anhyd., m. p. 233° (decomp.), [a]„01 
+22-64° in H 20  (A c3 derivative, m. p. 109°, [a]+4 
— 11-36° in COMe2), of Me salicylate are also prepared. 
The former is partly  hydrolysed by emulsin in H 20  at 
37°, but the la tter is unattacked. J . W. B a k e r .

B eh av io u r of zinc ch lo ride  in  th e  este rifica tio n  
of ce llu lose. W . F r e y  and E . E l o d  (Ber., 1931, 
64, [2?], 2556—2561).-—The following evidence is 
adduced in favour of the view th a t the enhanced 
ra te of formylation of cellulose in simultaneous pre
sence of ZnCl2 and HC1 as compared with the sum of 
the rates in the  presence of each catalyst singly is 
due to the formation of complexes of the type 
[ZnCl2,Cl]H or [ZnCl2-0-C0-H]H. HC02H  containing 
ZnCl2 can dissolve much greater amounts of HC1 
than  in absence of the salt. The electrical conduct
ivity  of H C 02H containing ZnCl2 and HC1 is much 
greater th an  the sum of the corresponding conduct
ivities of the acid containing ZnCl2 and HC1 singly. 
T ransport measurements show th a t Zn wanders to 
the anode. The strongly acidic nature of the complex 
is established by the coloration given by its  solution 
to safranine compared with those imparted by HC1 
and H 2S 0 4 of known concentration. Parallelism 
exists between the strength of the acids and the rate 
of dissolution of cellulose. H. W r e n .

S y n th e tic  cellu lose an d  tex tile  fib res  fro m  
d ex tro se . H .  H i b b e r t  and J . B a r s  h a  (J. Amer. 
Chem. Soc., 1931, 53, 3907).—The membrane formed 
by the action of Acetobacter xylinum  on dextrose is a 
true cellulose, since various derivatives obtained from 
it are identical with those prepared similarly from 
cotton cellulose. The membranes formed similarly 
from laevulose, sucrose, mannitol, glycerol, and glycer- 
aldehyde are probably all identical with cellulose.

H .  B u r t o n .
M ethy lene e th e rs  of ca rb o h y d ra te s . I. 

C ellulose m e th y len e  e th e r . F. C. W o o d  (J.S.C.L, 
1931 , 5 0 ,  4 1 1 — 4 1 8 t ) .—Acid condensing agents cannot 
lead to a complete conversion of cellulose (or other 
insoluble carbohydrate) into its methylene ether by

CH20, since it  is unstable to  acid and it  is impossible 
to separate the unconverted portion. In  presence of 
acid and controlled amounts of H 20  the product is 
absorbent or not to cuprammonium hydroxide or 
direct dyes according to whether the reaction is con
ducted in presence of large or small amounts of H 20 . 
This explains the discrepancy between Eschalier’s 
and Bruckhaus’ work. In  Eschalier’s original pro
cess, the two types of product have also been observed 
by the author. The hydroxymethyl structure for the 
products obtained by the action of H 2S04-C H 20  mix
tures on cellulose is erroneous. Experiments are 
described on the methylenation of cellulose under 
alkaline conditions by a variety of agents. Under 
optimum conditions, cellulose monmnethylene ether, 
C6H 70 2(0H )(02CH2), has been prepared by utilising 
Haworth’s technique employed in the méthylation 
of sugars. This ether has a fibrous structure, is stable 
to alkali, but unstable to mineral acid, thus resembling 
the isopropylidene sugars. I t  is probably a 2 : 3-mono
methylene cellulose with the 6-OH group free. I t  
may be methylated in the usual way without dis
turbing the methylene group, but the process is 
difficult. Monochlorodimethyl sulphate reacts with 
soda-cellulose, giving a mixed Me methylene ether, 
with the possible intermediate formation of chloro- 
methylcellulose. Neither the isopropylidene deriv
ative nor the true thiocarbonate could be obtained 
from soda-cellulose, CMe2Cl2, and CSC12, respectively.

L ichenin an d  lichen in  n itra te .  J . R e i l l y , 
( M i s s ) M. H a y e s , and P. J . D r u m m  (Proc. Roy. Irish 
Acad., 1931, 40, B, 102— 105).—Lichenin purified 
through its acetate gives a pentanitrate, similar in 
properties to cellulose n itrate. A. A. L e v i .

P ine-w ood lig n in . B. R a s s o w  and H. G a b r i e l  
(Cellulosechem., 1931, 12, 290—295).—The lignin 
(termed “ glycol-lignin ” ) is isolated in 22% yield 
from the air-dried wood-meal (5 g.) by extraction 
with 100 c.c. of glycol (previously treated a t 160° 
with 0-1 c.c. of 25% HC1) a t 165—170° for 5 min., 
precipitation from the extract with H 20 , subsequent 
dissolution in AcOH and re-precipitation, and extrac
tion with E t20  ; other modifications of the purific
ation process arc described. The OMe and Ac con
tents, composition, colour reactions, and solubility 
of the lignins are given; the analytical results vary 
with the method of purification. H. B u r t o n .

F o rm u la  of fir-w ood  lig n in . P. K l a s o n  
(Svensk Kem. Tidskr., 1931, 43, 226—234).—By 
evaporation of the waste sulphite liquors almost to 
dryness a t 80°, a brown residue is obtained sol. in 
H 20  with production of a non-dialysable solution. 
Addition of C10H 7*NH2 to the solution gives a dark- 
coloured ppt. of a naphthylam ine salt, C38H 390 13NS. 
The name melaligninsulphonic acid is proposed for 
the acid, which is regarded as a polymcride of [i-lignin- 
sulphonic acid, and melalignin for the corresponding 
lignin. The lignin present in wood is regarded as 
composed of 64-6% of a-lignin, 6C10H 12O4, and 35-4% 
of (3-lignin, 2C9H 9O4Ac,C10H j2O4 ; it  is shown from 
determinations of the quantities of CaO and S 0 2 
taking part in the sulphite process th a t the reactions 
involved are in harmony with the above formulae.

H .  F .  H a r w o o d .
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[çH-NHAc
OÇII-OR

ÇH-OR
L ç h

CHvOR

H-OR
'H-NHAc
H-OR 0

D e g rad a tio n  of w ood  to  ce llu lose a n d  n itro -  
lig n in . K. K u r s c h n e r  (Cellulosechem., 1931, 12, 
281—286).—A lecture. H. B u r t o n .

[R eaction  of] m o n o b ro m o am in e  w ith  o rg an o - 
m a g n e s iu m  h a lid es . G. H. C o l e m a n  and C. B. 
Y a g e r  (Proc. Iowa Acad. Sci., 1930, 37, 250).—The 
yields of prim ary amines are much smaller than  with 
N H 2C1. C h e m i c a l  A b s t r a c t s .

C hitin  an d  ch itob iose . M. B e r g m a n n , L. Z e r -  
v a s , and E. S i l b e r k w e i t  (Ber., 1931, 64, [!B], 2436— 
2440).—Chitin is converted by Ac20  and conc. H 2S 0 4 
into chitobiose octa-acetate ( I ; R = A c), m. p. 289° 
(corr., dccomp.), [ajf[ +50-3° in AcOH, hydrolysed

by boiling dil. HC1 to 
d-glueosamine hydro
chloride. I t  is con
verted by 0-2A-KOH 
into diacetylchitobiosc ( I ; 
R = H ), m. p. above 
185° (decomp.). When 
treated  with NaOI in 
presence of sufficient 
alkali to  hydrolyse the 
OAc groups, the octa- 
acctate affords diacetyl- 
chitobionic acid (II), 
converted by boiling 
Ac20  into hcxa-acctyl- 
a n h y d ro c h  itobionolacl- 
one (III), m. p. 215° 
(corr.). Since only one 
double linking is hereby 

q  developed, it follows 
from analogy with the 
behaviour of glucosamic 
acid (this vol., 1402) 
th a t the OH group in 
position 4 or 5 is sub-

CH2-OR
(I-)

H-NHAc
H-OH

ÍH-OH
!H
H.-OH

; o 2h  
; h -n h a c  

.  yH 'O H  
ÇH-OH

L ç h
CHo-OH 

(I I  )

f ÇH----------- , ÇO--------
I ÇH-NHAc I C-NHAc

0  ÇH-OAc Q ÇH
1 ÇH-OAc L Ô h  
L ç h  ó h — -

CH2-OAc CH2-OAc 
(III.)
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stitu ted  by the second glucosamine residue, whilst the 
presence of the . double linking in the 2 : 3-position 
is deduced from the enhanced instability of the 
compound towards dil. HC1 (with which NH4C1 is 
produced) and by its ozonolysis to acetoxamic acid.

H . W r e n .
P re p a ra t io n  of g lycine. H. K r a u s e  (Chem.- 

Ztg., 1931, 55, 666).—A solution of 378 g. of 
CH2C1-C02H  in 1200 g. of H„0 (^>40°) is mixed with 
the theoretical wt. of Cu in the form of a paste of 
oxide arid carbonate. After 2 days the blue solution 
is filtered, made up to 2000 g. with H 20 , and mixed 
with 2 litres of 9% aq. NH3 ( i  in excess of theory). 
After 24 hr. a t room temp, the liquid is boiled for 
3 hr. under reflux and finally conc. to 1200 g. The 
separation of Cu aminoacctate is facilitated by adding 
1500 c.c. of 75% E tO H  and, after washing and 
drying, the Cu compound (350—360 g.j is converted 
mto glycine by the action of H 2S. H. J . D o w d e n .

P re p a ra t io n  of sa rco s in e . W. C o c k e r  and A. 
L a b w o r t h  (J.C.S., 1931, 1894— 1898).—Glycine,
cither pure or by hydrolysis of aminoacctonitrile H 
sulphate with 40% H ,S 0 4 a t  125° (cf. this vol., 943), 
is converted (93 and 88% yield, respectively) by cold 
A7-NaOH and P hS 02Cl into its N -benzenesulphonyl

derivative, readily m ethylated (95% yield) with 3iV- 
NaOH and Me2S 0 4 to  rV-benzenesulphonylsarcosine. 
After hydrolysis of this w ith 40% H 2S 0 4 a t 125— 130° 
the P h S 0 3H  is readily removed as its Zn salt by 
addition of a  saturated  solution of ZnS04, the  excess 
of which is removed by BaC03. Traces of Ba in the 
filtrate are removed by the requisite am ount of dil. 
H 2S 0 4 and evaporation affords crude cryst. sarcosine 
in 74% yield. The prep, of cryst. IV-benzoylsarcosine 
in 50% yield by the action of BzCl and N aH C03 is 
described. J . W. B a k e r .

G lu co sam ic  ac id  an d  i ts  d e a m in a tio n . M.
B e r g m a n n , L .  Z e r v a s , and E. S i l b e r k w e i t  (Ber., 
1931, 64, [B'\, 2428—2436).—Glucosamic acid is con
verted by Ac20  and anhyd. NaOAc into the lactone 
(I), m. p. 154° (corr.), which reduces Feliling’s and 
ammoniacal Ag solutions, is optically inactive, and 
is transform ed by catalytic hydrogenation and sub
sequent hydrolysis into the stereoisomeric a-amino- 
Sz-dihydroxy-n-hexoladone hydrochlorides, m. p. 165° 
(corr.) arid 173—175° (corr.), respectively. Partial 
hydrogenation yields the lactone (II), m. p. 113°

r& N H A c

t
CH2-OAc
(I.)

r^SniAc
O Ç H
! q h 2 
l ç h

C H 2-OAc
(II.)

r S i i A c
O ÇII

L ç H
CH2C1
(III.)

(corr.), in which the double linking is in the 2 : 3 -  
position, since it  is hydrolysed by dil. HC1 to NH4C1 
and a-keto-S£-dihydroxy-n-hoxolactone ['jphenyl- 
hydrazone, m. p ; 179° (corr.)] and converted by 
ozonisation into the compound (?) 
NHAc-C0-C0-0-GH(CH2-0H)-CH2-C02H, m. p. 131° 
(corr., decomp.), hydrolysed to acetoxamic acid 
[phcnylliydrazide, dccomp. 184° (corr.)]. The 4 : 5- 
position of the second double linking in (I) follows from 
the absence of an asymmetric C atom and the ready 
formation by means of conc. HC1 of the chlorohydrin 
(III), m. p. 197°, which absorbs 2 mols. of H 2 and is 
easily converted by AgOAc into the original lactone. 
Further confirmation of the 8-lactonic structure is 
found in the transform ation of the lactone by conc. 
AcOH and NHPh-N H2 into the  compound NHPh-NH- 
CO-C(:N-NHPh)-CH2-CH2-C(:N-NHPh)-CH:N-NHPh, 

m. p. 219 (corr., dccomp.). [A sub-stance, (?) NHPh-NH- 
CO-C(:N-NHPh)-CH2-CH2-C(:N-NHPh)-CH2-OH,m.p. 
193° (corr.), is also obtained.] The possible 
deamination of glucosamic acid to a 8 -d ik e to -s -  
hydroxy-n-hexoic acid is thus established. Elimin
ation of 1I20  in the 4 : 5-position during the acetyl- 
ation of glucosamic acid is not observed when the 
5-OH is substituted. Thus E t 5 : 6-benzylidonc-

C-NIIAc T c -N H Ac
]0 2Ët

ÇH-NHAc
ÇH-OAc
ÇH-OAc

(IV.)

g ; o > c H p h

(V.)

n
m
L ç h

CHvOR
(VÎ.)

glucosamate hydrochloride, Ac20 , and anhyd. NaOAc 
afford the Ac^ derivative (IV), m. p. 119° (corr.), and
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the singly unsaturated lactone (V), ra. p. 198° (corr.), 
[a]'f! —30-1° in CHOU. Removal of the benzylidene 
group from (V) by cold HC1 is immediately followed 
by loss of H 20 , disappearance of optical activity, and 
production of the lactone (VI ; R = H ), m. p. 158-5° 
(corr.), which yields an Ac derivative (VI ; R =A c), 
m. p. 115° (corr.), from which a chlorohydrin is not 
obtained by the action of conc. HC1. H. W r e n .

C obalt com plexes of cysteine . M. P. S c h u b e r t  
(J. Amer. Chem. Soc., 1931, 53, 3851—3861).— 
Cysteine hydrochloride and CoCl2 in presence of aq. 
KOH and N2 give a t p a 11—12, K  cobaltobiscysteinate 
(I), Co(RSK)2,2H20  [in this and other formulae R — 
•CH2,CH(NH2)-C02-], whilst a t p a 7—8 Co" cobaltobis
cysteinate (+ 2  and 4H20) results. A t p a 5—6 in 
presence of 0 2 the above reactants give the complex 
Co(RSH)3 (+ 3  and 4H20) [K 3 salt (II)], but a t p n
8—9 the K  salt (4-4H20) (III) of the complex 
[Co(RSH)2OH]2,8H20  [Ba salt (-|-9II20 ) ;  unstable 
trihydrochloride (-)-H20) ; picrate (+ 9 H 20)] is formed. 
(I) is oxidised by H 20 2 to an unidentified yellow com
plex. The ultra-violet absorption spectrum of (III) 
resembles th a t of K  cobaltibisthiolacctate (this vol., 
67), but th a t of (II) differs from th a t of cobaltitris- 
alanine. Co-ordination structures are suggested for
(I), (II), and (III). H. B u r t o n .

S y n th e s is  of c a rb am id e  fro m  a m m o n iu m  
c a rb a m a te . B. N e u a ia n n .—Sec this vol., 1374.

E s té rif ic a tio n  of e ry tb r ito l.  J . S c h a l it  (Wiss. 
M itt. Oesterr. Heilmittelstelle, 1929, 42—44; 1930,
5—10; Chcm. Zentr., 1931, i, 2602—2603).—T reat
ment of erythritol or its dichlorohydrin with palmitic 
or stearic acid leads to mixtures of esters. The 
quantities of the various esters obtained under different 
conditions are recorded. A. A. E l d r i d g e .

R eac tio n  of ch lo ro p ic rin  w ith  p o ta ss iu m  
iod ide. G. D. S u i c h e r  (J. Chem. Ind., Russia, 1930, 
7, 1168— 1169).—The reaction CC13-N02+ 4 K I =
CI1-|-3KC1+KN"02 takes place with or without 
solvents ; with less K I I-substituted derivatives of 
CC13-N02 are not obtained. Interaction between 
CC13-N 02 and K B r is slow; CBr4, CBr3-N02, 
CClBr2-N 02, and other Br-substitution products are 
formed. “ CnEAncAL A b s t r a c t s .

F o rm a tio n  an d  tra n s fo rm a tio n  of cyclic ac id  
im id e s . W. H ü c k e l  and H. M ü l l e r .—See this 
vol., 1291.

C o n s titu tio n a l s tu d ies  in  th e  m onocarboxy lic  
ac ids d eriv ed  fro m  s u g a rs . V. H exonic an d  
p en to n ic  ac id  a m id es . A ction  of so d iu m  hypo
ch lo rite  on  th e  iso m eric  trim e th y la ra b o n a m id e s .
R. W. H u a ip h r e y s , J . P r y d e , and E. T. W a t e r s  
(J.C.S., 1931, 1298—1304).—By the action of dry 
NH 3 in E tO H  on the appropriate lactone (obtained by 
the action of B r and H B r in H 20  on the glucoside) the 
following pyranoid and furanoid amides have been 
obtained : 2 : 3 : 4 : 6-, m. p. 68°, [a]D 4-60-4° in COMe2 
(previously described as the 2 : 3 : 5 : 6-compound, 
J.C.S., 1924,125, 1045), and 2 :3 : 5 :6-, m. p. 91°, [ajg 
+39-2° in H 20 , -tetramethylgluconamide-, 2 : 3 : 4 : 6-, 
m. p. 120°, [a]D +37-9° in COMe2 (A., 1925, i, 356), 
and 2 : 3 : 5 : 6-, m. p. 153° (slight decomp.), [a]D 
+  5-76° in COMe2, -tetramethylgalactonamidc ; 2 : 3 : 4 - ,

m. p. 96°, [a]„ +35-5° in EtOH, and 2 : 3 : 5-, m. p. 
132°, [a]D 4-19-3° in EtOH , -trimethylarabondmide. 
2 : 3 : 4-Trimethylarabonamide is converted bjr 
alkaline NaOCl into the internal urethane,
N H < g ^ J > C H 2 (I), m. p. 142°, '[«]„ +42° in
H 20, the 2 : 3 : 5-compound similarly yielding 2-lceto- 
4 : 5 : to - trimethoxy - 6 - methyltctraliydro - 1 : 3 -  oxazine,
N H < [:C0H 'OMc^>CI-I-CH.,-OMe (II), m. p. 76°, [a]D
+5-0° in H 20, converted by 1 % HC1 in MeOH a t 
room temp, into an isomeric compound (III), m. p. 
63—65°, [a]D —178° in H 20 , similar trea tm ent in a 
sealed tube a t 80° giving a substance, m. p. 45—47°, 
which is probably a m ixture of (II) and (III). Con
siderable change in rotation occurs when either (II) 
or (III) is treated with 1 % NaOH in H 20 , (III) giving 
a substance, [a]D —41°, possibly a dimethyltetrose.

J . W. B a k e r .
G uanidine an d  n itro u s  ac id . I I .  W. D. B a n 

c r o f t  and S. L. R i d g w a y  (J. Physical Chem., 1931, 
35, 2950—2963; cf. this vol., 1280).—Guanidine and 
H N 02 do not react, bu t in the presence of HC1 or 
H 2S04 the reaction is slow up to  a certain concen
tration, sp. for each acid. A t higher concentrations 
they react slowly, liberating 2 atoms of N:; the third 
atom is evolved more slowly. The influence of various 
factors affecting the reaction and preliminary experi
ments on the dccomp. products are discussed. Various 
formula for guanidine are also considered.

L. S. T h e o b a l d .
E thylenic n i t r i le s . a -E th y lc ro to n o n itrile s . P. 

B r u y l a n t s  and L. E r n o u l d  (Bull. Acad. roy. Belg., 
1931, [v], 17, 1027— 1040).—Quinoline a t 140—145° 
converts (3-chloro-a-ethylbutyronitrile into a m ixture 
of approx. 40% of the form (I), b. p. 139—140°/ 
758 mm., and 60% of the form (II), b. p. 155— 156°/ 
760 mm. (A., 1927, 652), of a-ethylcrotononitrile 
which are interconvertible by heating with NaOPh. 
They are converted by H 2S0 4 into the corresponding 
stercoisomeric amides, m. p. 93—-94° and m. p. 118— 
119° (loc. cit., m. p. 109°). Irradiation of the amide, 
m. p. 118—119°, causes some conversion into the other 
form (together with other changes), whilst the amide 
of lower m. p. undergoes no appreciable change. 
Hydrolysis of the nitrile (II) affords only a-ethyl- 
crotonic acid {trans), m. p. 41—42°, whilst under 
certain conditions of (incomplete) hydrolysis (I) 
affords a mixture of this acid and a-ethyh'soerotonic 
acid (cis), m. p. —22-5° to —21-8°, separated by means 
of their Ca salts (A., 1904, 906). J . W. B a k e r .

E thylenic n itr ile s . p -E th y lc ro to n o n itrile . P .
B r u y l a n t s  (Bull. Acad. roy. Belg., 1931, [v], 17, 
1008—1026).— p - Hydroxy - p - chloromethyl - w-butane 
is converted by KCN in E tO H  into ^-hydroxy-{t-elhyl- 
n-butyronitrile (I), b. p. 106—107°/14 mm., de
hydrated by H 2S 0 4 to  a m ixture of ap- and py-un- 
saturated nitriles (some COMeEt is also formed) from . 
which only one form  (II), b. p. 162—162-5°/752 mm., 
of p-methyl-A°-pentenonitrile is obtained when the 
Py-nitrilo is removed as its dibromide. HC1 con
verts (I) into the corresponding $-chloronitrile, b. p. 
7 7—78°/ II  mm. (together with some unsaturated 
nitrile containing 81% of the Py-form), which with
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quinoline a t 130° again gives only the fonn (II), 
together with less of the (Jy-nitrilc than  is obtained 
in the H 2S 0 4 dehydration (A., 1929,1294). Oxidation 
of P-methyl-n-butyl alcohol (from trioxymethylene 
and 5ec.-Bu.Br) to  the aldehyde is best effected by air 
and a divided Ag catalyst a t 330° (A., 1921, i, 218), 
the cyanohycfrin, b. p. 115—115-5°/12 mm., of which 
is dehydrated by P 2Os into a m ixture of unsaturated 
nitriles from which, after removal of the Py-form by 
Br, a second stereoisomeric form, (III), b. p. 142— 
143°/765 mm., of P-methyl-A“-pentenonitrile, together 
with (II) are isolated by fractional distillation. The 
two forms have also different vals. of d and n  and 
differ in odour, and each is converted by cold conc. 
H 2S 04 into the corresponding amide, m. p. 98—99° 
[loc. cil. from (II)] and m. p. 116—116-8° [from (III)]. 
Interconversion of these amides could not bo effected 
by irradiation. J . W. B a k e r .

A ction  of th e  G rig n a rd  re a g e n t on  am in o - 
n itr i le s .  T. S. S t e v e n s , J . M. C o w a n , and J . 
M a c K i n n o n  (J.C.S., 1931, 2568—2572).—The follow
ing reactions occur between a-ieri.-aminonitriles and 
Grignard reagents: N R ,,/R ,,"-CR,I l ,,-CO-R'//,/ (I)
4—  N R /"R ""-C R /R"-CN-fM gR/" "X  — y MgXCN 
+ N R,,,R ""-C R /R " R " " / (II) (cf. Bruylants, A., 1924, 
i, 984). (I) is produced [sometimes admixed with
(II)] only when R '= R " = H .  Thus, NMe2-CH2-CN 
and MgMel give NMe2E t and NMe2-CH2A c; with 
MgPhBr, NMe2-CH2Bz results. NEtPh-CH2-CN and 
MgMel afford JV-cthylanilinoacetone, b. p. 143°/11 
mm. (phenylhydrazone, m. p. 96°), also formed from 
N H E tP h and CH2AcBr a t 30°; a-piperidinopropio- 
nitrile and MgPhBr yield 1-a-phenylethylpiperidine 
(picrate, m. p. 140—142°); a-dimethylaminophenyl- 
acetonitrile with MgMel, MgPhBr, and CH2Ph-MgCl 
furnishes a-phenylethyldimethylamine, benzhydryldi- 
methylamine, and ap-diphenylethyldimethylamine 
[picrate, m. p. 156—157’ (softens a t 130°); hydro
chloride, m. p. 187— 188°, converted by dry distillation 
into stilbene], respectively; a-dimethylamino-P- 
phenylpropionitrile [hydrochloride, m. p. about 170° 
(decomp.)] and MgPhBr give aP-diphenylethylamine. 
Reaction (II) is correlated with the 0-basic properties 
of the corresponding 2eri.-amino-alcohols. In  accord
ance with this view, 1-cyanohydrastinine and 9- 
cyano-9 : 10-dimetliyl-9 : 10-dihydroacridine are con
verted by MgMel into 1-methylhydrastinine and 
9 : 9 :  lO-trimethyl-O : 10-dihydroacridine (also obtained 
from MgMel and methylacridine methiodide), respect
ively. H . B u r t o n .

te r t .-P h o sp h in es  co n ta in in g  h ig h e r  a lk y l r a d i 
ca ls . I. K. J a c k s o n , W. C. D a v i e s , and W. J . J o n e s  
(J.C.S., 1931, 2109—2112).—By the action of the 
appropriate Grignard compound on PC13 or PPhCl, in 
absence of air the following phosphines are prepared : 
tri-n-hexyl-, m. p. about .20°, b. p. 227°/50 mm. (oxide); 
phenyldi-n-hexyl-, b. p. 236°/50 mm. [oxide; chloro- 
mercurate, m. p. 140°; methiodide, m. p. 67° (chloro- 
platinate.m. p. 135°)]; tri-n-heptyl ,m. p. abou t 20°,b. p. 
260°/50 mm. (oxide); phenyldi-n-heptyl-, b. p. 260°/50 
mm. [chloromercurate, m. p. 102°; methiodide, m. p. 
87° (chloroplatuiate,m. p. 105°)]; tri-n-octyl-, m. p. about 
30°, b. p. 291°/50 m m .; phenyldi-n-octyl-, b. p. 277°/ 
50 mm. [oxide; methiodide, m. p. 81° (chloroplatinate,

m. p. 102°)], -pliosphine. The physical properties of 
the trialkyl- and phenyklialkyl-phosphincs are dis
cussed, the b. p./50 mm. of the members of these two 
homologous series being represented (error ±2°) bv 
i=32-014i¥048587— 273 and ¿=41-583i¥°'44512—273,\ 
respectively (J¥=m ol. wt.). J .  W. B a k e r .

A rs in o su lp h id es  of th e  fa tty  an d  a ro m a tic  
se r ie s . A. E. I v r e t o v  and A. Y. B e r l i n  (J. Gen. 
Chem. Russ., 1931, 1, 411—418).—A series of arsino
sulphides was prepared by  the action of H 2S, KHS, or 
Na2S on the corresponding chloroarsines. Arsino
sulphides of the type RAsS are generally polymerised : 
those of the type S(AsR2)2 are monomerides. The 
following were obtained: (i-chlorovinyl- ; $-liydroxy- 
ethyl-, m. p. 66—70° ; (3-acetoxyethyl-, m. p. 69°; 
p -cyanoplienyl-, m. p. 152°; p-naphthyl-, m. p. 154°; 
p -chlorophenyl-, m. p. 135°; p-nitroplienyl-, m. p. 210°; 
m -nitrophenyl-, m. p. 98—101°; p-ethoxyphenyl-, m. p. 
127—129°, -arsinosulphide; p-phenylenediarsinodi- 
sulpliide, m. p. 275—276°. E. B. U v a r o v .

A ction  of b o ro n  flu o rid e  on  o rg an ic  co m 
p o u n d s . H. B o w l u s  and J . A. N i e u w l a n d  (J. 
Amer. Chem. Soc., 1931, 53, 3835—3840).—The 
following compounds are obtained when BF3 (1 mol.) is 
passed into the requisite substance (1 mol.) a t 25° : 
AcOMe,BF3, b. p. 110°/739 mm., m. p. 60°; 
AcOEt,BF3, b. p. 119°/739 mm., m. p. 26°; 
H C 02E t,B F 3, b. p. 102°/748 m m .; AcOPr,BF3, b. p. 
126°/743 m m .; E tC 02E t,B F 3, b. p. 116°/747 mm.; 
Ac20 ,B F 3, m. p. 194°; NH2Ac,BF3 (decomp, on 
attem pted distillation). BuOH and BF3 give an oil 
which gradually decomposes to a m ixture of aliphatic 
and aromatic hydrocarbons, whilst AcOH and E tC 02H 
yield the compounds (AcOH)2,BF3, b. p. 140°/746 mm., 
and (E tC 02H)2,BF3, b. p. 62—63°/17 mm., respect
ively (ef. A., 1927, 836). The compound MeCN,BF3 
has b. p. 101°/752 mm., m. p. 87° (cf. A., 1891, 1441). 
Most of the above compounds are completely dissoci
ated in the vapour phase. Cryst. additive compounds 
are formed from pyridine and 2 mols. of B F3 and from 
quinoline and piperidine with 1 mol. of RF3. The 
compound from 1 mol. of an alcohol (ROH) and 1 mol. 
of BF3 is probably a co-ordination compound which 
subsequently ionises to [R O — >-BF3]~-[-H + . The 
mechanism of acetal formation (A., 1930, 745, 1160) 
from C,H2,BF3, and ROH is p ro b ab ly : (a) C2H 24-
2II * +2[R O  — >  BF3]- — > CHMe(0^ BF3)  ( I ) ! (&)
( I ) — ^ CHMe(OR)2+ B F 3. H . B u r t o n .

C o -o rd in a tio n  co m p o u n d s of b o ro n  tr if lu o rid e  
w ith  ox y g en a ted  ca rb o n  d eriv a tiv e s . G. T. M o r 
g a n  and R. T a y l o r  (Chem. and Ind., 1931, 869).— 
BFS combines additively with the esters of aliphatic 
acids and the following have been obtained in the 
cryst. state : H C 02Me,BF3, m. p. 23-5°, b. p. 94°/772 
m m .; H C 02E t,B F 3, m. p. 3°, b. p. 103°/772 m m .; 
AcOMe,BF3, m. p. 61-5°, b. p. 112°/772 m m .; 
AcOEt,BF3, m. p. 31°, b. p. 123°/772 m m .; Ac20 ,B F 3, 
m. p. 190° (decomp.). E. S. H e d g e s .

D eco m p o sitio n  of o rth o -e th e rs  of m o n o silan e  
on h e a tin g  u n d e r  p re s su re , a n d  th e  lib e ra tio n  of 
free  silicon . I I I .  B. N. D o l g o v  and J . N. V o l n o v  
(J. Gen. Chem. Russ., 1931,1,330—339).—Tetra-alkyl-
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oxymonosilanes yield disilane derivatives on heating 
at 280° with H 2 under pressure, whilst a t >280° 
unsaturated hydrocarbons and S i02 arc produced. 
Under analogous conditions tetralkyloxymonosilanes 
decompose only a t >280° to yield the corresponding 
phenol and amorphous Si. The ethers are less stable 
than  are the corresponding silanes. Tetracyc/o- 
hexyl orthosilicate decomposes a t >380° to yield SiO, 
and cycfohexene. R. T r u s z k o w s k i .

R eac tio n s of in o rg an ic  v an a d iu m  com pounds 
w ith  m a g n e s iu m  p heny l b ro m id e . C. C. V e r n o n  
(J. Amer. Chem. Soc., 1931, 53, 3831—3834).—Vary
ing amounts of Ph2 are formed when MgPhBr is treated 
with VC12, VC13, VOCl3, V20 3, V20 4, or V20 5 in 
E t20  (cf. A., 1928, 50). A small amount of a solid 
V-containing compound (hydrolysed by H 20  to Ph2) 
was obtained in one experiment from MgPhBr and 
V0C13. V does not react with E tB r, E tI, PrM, BuCl, 
PhBr, P h i, P hS 02Cl, ethylene dibromide, or p-di- 
bromobenzene in E t20 , or with CH2PhCl, AcCl, or 
Me2S04 in absence of solvent. H. B u r t o n .

A ro m a tic  su lp h o n y l flu o rid es . M ethod  of 
p re p a ra tio n . W. D a v i e s  and J . H. D i c k  (J.C.S., 
1931, 2104—2109).—Aromatic sulphonyl fluorides are 
readily prepared (in glass vessels) by refluxing the 
sulphonyl chloride with 50% excess of K F  in H 20 ‘(the 
presence of H 20  is essen tia l: N aF and ZnF2 may be 
used) and thus are prepared a number of known sul
phonyl fluorides (A., 1927, 963) and : 2-chloro-5-nitro- 
p-toluene-, m. p. 84—85°; 1 : 3-dimethylbenzene-4 : 6- 
di- (loc. cit., described as the 2 : 4-disulphonyl com
pound) ; chlorobenzene-2 : 4-di-, in. p. 88—89°; 1 : 3 -  
dicldorobenzeneA : Q-di-, m. p. 141— 143°; 1 : 3 : 5 -  
Irichlorobenzenedi-, m. p. 109—110°; 1 :3 -dimethoxy- 
( 1-benzene)-4 : 6-di-, 111. p. 209—211°; benzene-1: 3 : 5- 
tri-, m. p. 166—167°; chlorobenzene-2 : 3 : 6-tri-, m. p. 
179— 181°, -sulphonyl fluoride. These are all more 
stable to acid and neutral hydrolytic agents than  are 
the corresponding chlorides, but are quantitatively 
hydrolysed to N aF and the sulphonate by NaOH and 
are thus a convenient source of definite ionisable F  
concentration. J . W. B a k e r .

In fluence of d irec tin g  g ro u p s  on n u c lea r 
re ac tiv ity  in  o rien ted  a ro m a tic  su b stitu tio n s .
I I .  N itra tio n  of to luene. C. K. I n g o l d , A. 
L a p w o r t h , E. R o t h s t e i n , and D. W a r d  (J.C.S., 
1931,1959— 1982).—Accurate data for the proportions 
of isomerides (ratio of the magnitudes which in
dividually relate to the effect of the substituent Me 011 
the reactivity a t different nuclear positions) and the 
speed of to tal substitution relative to th a t of CGH r> 
(reduced velocity, i.e., sum of such magnitudes) have 
been determ ined for nitration of PhMe in AcN03 a t 30° 
(in AcOH alone or in excess of Ac20  as solvent) by 
refinement of methods previously employed (A., 
1928, 164). Under these conditions the mean val. 
of the reduced velocity is 23, the mean proportions of 
0-, m-, and p-nitrotoluenes formed (by oxidation 
methods and by therm al analysis) are 58-4, 4-4, and
37-2%, respectively, whence the partial rate factors 
(F, previously designated coeff. of activation= the 
factor by which the introduction of the directing group 
increases the probability of substitution a t tha t atom 
during a small element of time under the conditions

of comparison) for the 0 -, in-, and p-positions are 
40, 3-0, and 51, respectively (A/i’= + 2 -2 1 , +0-66, 
and +2-36 kg.-cal., respectively; cf. below). Thus 
the inductive ( + 1) effect of the Me group activates all 
three positions in PhMe, the 0 - and p- to a much 
greater extent than  the m-. A lteration of the n itra t
ing medium to H N 0 3 in M eN02 causes 110 change in 
either the reduced velocity (21) or in the F  val. (37,28, 
and 47, respectively). W ith AcN03 a t 0°, a higher 
reduced velocity (27) and higher F  val. (47, 3-0, 62) 
were obtained (0 : m  : p-isom erides=58-l : 3-7 : 38-2). 
The significance of these results is discussed and it is 
tentatively suggested th a t F  may vary with temp in 
such a way th a t A E = R T  logc F, the AE’s being a 
measure of the internal activation by the substituent 
Me for the various nuclear positions in PhMe.

J .  W. B a k e r .
Action of m a g n e s iu m  on d ib ro m o to lu en e  an d  

d ibrom o-rn-xylene. J . S. S a d k i n d , S. K i r i l l o v a , 
and N. N i k i f o r o v a  (J. Gen. Chem. Russ., 1931, 1, 
193—198).—Mg and 3 : 4-dibromotoluene interact 
slowly and with difficulty; both Br atoms react, 
mainly forming org. Mg compounds and some tarry  
products. Tribromotoluene does not react. 4-Bromo- 
m-xylene gives dimethylbenzoic acid. 4 : 6-Dibromo- 
m-xylene reacts when the Mg is activated by I, form
ing 4-bromo-?it-xylene and a Mg org. compound which 
gives 5-bromo-2 : 4-dimethylbenzoic acid on decomp, 
with H20. The presence of the second Me group in 
the C6H 6 ring hinders the reaction, allowing only one 
Br atom to react. E. B. U v a r o v .

P re p a ra tio n  of c in n am y l ch lo ride  an d  i ts  
G rig n a rd  re ag en t. H. G i l m a n  and S. A. H a r r i s  
(Rec. trav. chim., 1931, 5 0 , 1052—1055).—For the 
prep, of the compound MgCbCHPh*CH!CH2 in 
good yield the necessary cinnam yl chloride is best 
obtained by the action of SOCl2 and pyridine in 
CHC13 on the alcohol. A prep, having a val. 76-8% 
by acid titration gave 57% by the I  method (A., 
1926, 535) and hence the observation th a t one RMgX 
mol. reacts with the ethylenic linking in another to 
form a new Grignard reagent which does not react 
with I (A., 1929, 802) is not confirmed. An efficient 
method for the conversion of a Grignard reagent into 
the carboxylic acid is described. J . W. B a k e r .

T etrapheny l-o -xy ly lene . G. W i t t i g  and M. 
L e o  (Ber., 1931, 6 4 , \B], 2395— 2405).— Me o-phthal- 
ate is readily transformed by LiPh in E t20  into 
tetraphenyl-o-xylylene glycol, 111. p. 203-5° (cf. 
Schlenk and Brauns, A., 1915, i, 519) (Li derivative). 
The superiority of LiPh over MgPhBr is shown by 
the smooth conversion by the former of Me diphenato 
into 2 : 2'-di(hydroxybenzhydryl)diphenyl, m. p. 
252—253° (cf. A., 1926, 610). Similarly Me 2 :2 '- 
dimethoxydiphenate and LiPh afford 2 : 2 ' -  di - 
methoxy-6 : 0'-di(hydroxybenzhydryl)diphenyl, m. p. 
278—280° (L i2 derivative), converted by boiling 
AcOH into the corresponding anhydride, C40H32O3, 
m. p. 314—316°, whereas the glycol does not appear 
to  be formed -with MgPhBr. Phthalic anhydride 
and LiPh give resinous m atter and triphenylcarbinol. 
Tetraphonyl-o-xylylene glycol cannot be converted 
into the corresponding Me2 ether by MeOH containing 
HC1 on account of its ready anhydrisation to  tetra-
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phenylphthalane; the crude Li derivative does no t 
react with Mel a t 100°, whilst a t 160° or 200° te tra 
phenylphthalane is produced. Treatm ent of the 
glycol with K  in dioxan yields the corresponding I i  
derivative, readily transformed by M el into tetraphenyl- 
o-xylylene glycol Me ether, m. p. 195— 196°, converted 
by MeOH containing HC1 into tetraphenylphthalane. 
Treatm ent of the ether with K  gives the compound 
CPh2K-CGII4-CPh2-OK, also obtained from te tra 
phenylphthalane and N a-Iv in dioxan and converted 
by E tO H  into 2-benzhydrylhydroxybenzhydrylbenz- 
ene, m. p. 216-5—217°, from which 9 : 9 : 10-tri- 
phenyldihydroanthracene, m. p. 226—227°, is obtained 
by treatm ent with HC1 in boiling AcOH.

Tetraphenyl-o-xylylene glycol does not react with 
isoamyl n itrite  or Me orthosilicate, bu t is trans
formed by .E t or Bu borate into the  Et ester

CGH i< c P h 2'o > B 'OR (R = E t )> m - P- 201—202-5° 
after softening, or B u  ester (R = B u), m. p. 161— 
162°, hydrolysed by alkali to  the glycol and con
verted by acid into tetraphenylphthalane; trea t
ment of the ester -with K -N a gives a m ixture of the 
compounds. C6H,,(CPh2K)2 and 
CPh2K-CGH4-CPh2-0-B(0R)-0K , from which 2-hydr- 
oxybenzhydrylbonzhydrylbenzene is obtained by 
alcoholysis (isolated as triphenyldihydroanthracene).

Tetraphenyl-o-xylylene glycol cannot be converted 
into its Me2 ether by the use of CPh3K  or K  phenyl 
diphenylyl ketone, which yield only the K 4 compound, 
whereas K  2-phenylisopropyl affords the K 2 com
pound, transformed by M el into di(metlioxybenz- 
hydryl)benzene, m. p. 179-5— 180-5°, which is unex
pectedly unstable. I t  is quant, decomposed by Na-IC 
in dioxan into KOMe and CGH4(CKPh2)2 and con
verted by E tO H  intotetraphenyl-o-xylene,m. p. 146-5°. 
K  is eliminated by tetram ethylethylene bromide, but, 
even 'a t —50°, the expected di-radical becomes 
isomerised to  9 : 9 : 10-triphenyl-9 : 10-dihydroanthra- 
cene. D ry 0 2 transforms the K  compound into a 
m ixture of substances which do not liberate I  from 
H I and from which only triphenyldihydroanthracene 
could be isolated. H. W r e n .

A p p a ra tu s  fo r p y ro ly tic  p ro d u c tio n  of d i
ph en y l. A. W. H i x s o n , L. T. W o r k , H. V. A l e s - 
s a n d r o n i , G. E. Cl i f f o r d , and G. A. W i l k e n s  
(Ind. Eng. Chem. [Anal.], 1931, 3, 289—291).—CGH G 
is vaporised a t 500° and passed through a steel tube 
immersed in molten Pb. The optimum temp, for 
the production of P h2 is about 740°. The conversion 
of C„Hfl into P h2 decreases with increase in the 
rate of flow; the decrease is not so marked a t atm . 
pressure as a t  higher pressures. Increased pressure 
causes better conversion a t all rates of flow.

H. B u r t o n .
D ipheny l a n d  i ts  d e riv a tiv e s . V III. N ew  

2 : 2 '-d isu b s titu te d  d e riv a tiv e s . L. M a s c a r e l l i  
and D. G a t t i  (Atti R . Accad. Lincei, 1931, [vi], 13, 
887—893).—The following 2 : 2'-derivatives of di
phenyl were prepared according to  the scheme
NO^-CrH j-CrH j -NO, —^  n h 2-c gh 4-c gh 4:n o 2  >■_ -,6iA 4 '-'6AA4 -‘•"-’2
c gh 4x -c gh 4-n o 2 C rH -X -C rH v N H ,- - r  - - - 6 4 v  x' aa2
CgH4X-CgH4X  (X =halogen) : nitrochloro-, m. p 
71°; nitrobromo-, m. p. 66—67°; nitroiodo-, m. p

81—S2°; nitrohydroxy- (Ac derivative, m. p. 102°); 
chloroamino-, m. p. 56—57p ; bromoamino-, m. p. 
about 46—50°; iodoamino- (Ac2 derivative, m. p. 
129— 130°; chloroiodo-, m. p. 63—64° ; chlorobromo-, 
m. p. 58°; bromoiodo-, m. p , 90°. T. H. P o p e .

D iphenylene su lp h id e  se r ie s , C. C o u r t o t  and 
C h a i x  (Compt. rend., 1931, 192, 1667—1669) — N 
Alkali fusion a t 250° of diphenylenesulphone or its 
substituted derivatives yields the corresponding 
diphenyl - 2 - sulphonic acid (diphenyl - 2 - sulphonyl 
chloride, m. p. 103°; sulphonamide, m. p. 120-5°; 
dibromodiphenyl-2-sulphonyl chloride, m. p. 93-5—
94-5°; sulphonamide, m. p. 151— 152°), hydrolysed 
by aq. H B r to the diphenyl (3 ; 3 '-dibromodiphenyl, 
m. p. 52-5—53°). G. D i s c o m b e .

P o ly p h en y ls . I . sym 'l -D ipheny l d ip h en y ls .
S. T. B o w d e n  (J.C.S., 1931, 1111— 1114).—When
2- or 3-iododiphenyl is heated with Cu-bronze a t 255— 
260°, 2 : 2'-, m. p. 118— 119°, and 3 : 3', m. p. 86°, 
-diphenyldiphenyl, respectively, are obtained. 4 : 4'- 
Diphenyldiphenyl m ay be similarly prepared, bu t is 
best obtained (63% yield) by heating anhyd. CuCl2, 
activated Mg, .and 4-bromodiphenyl a t  100°. I t  is 
also obtained in small yield by pyrolysis of P h2.

J . W. B a k e r .
S te reo ch em ica l s tu d ie s  on  h y d ro n ap h th a len es  

a n d  d eriv a tiv e s . I I .  C ata ly tic  o x id a tio n -red u c - 
tio n  of h y d ro n a p h th a len es  an d  sesq u ite rp en es .
S. K i m u r a .— See this vol., 1288.

4  : 4 -D eriva tives of d ip h en y ld id ip h en y ly l and 
d id ipheny ly l. R. P u m m e r e r  and L. S e l ig s b e r g e r  
(Ber., 1931, 64, [J3], 2477—2486; cf. A., 1924, i,
381).—4 : 4'-Di-iododiphenyl and Ag powder at 
240—-250° give 4-iododiphenyl, unchanged material, 
a little  didiphenylyl (4 : 4'-diphenyldiphenyl), and 
possibly a trace of diphenyldidiphenylyl. With 
Cu powder a t 250° the I2-derivative affords P h2, p- 
iododiphenyl, didiphenylyl, and diphenyldidiphenylyl.
4 : 4'-D i-iododiphenyl and 4-iododiphenyl with Ag 
powder a t 2S0—300° give much P h 2, I-compounds, 
and very impure (CGH 4Ph)2 and by Cu powder at
250—275° into Ph2, (CGH4Ph-)2, and Ph[CGH4]4Ph, 
m. p. 465° after softening a t 435° (yield 24-4%). 
4'-Iodo-4-methyldiphenyl, 4 : 4'-di-iododiphonyl, and 
Cu powder a t 280—300°/200—300 mm. yield Ph2, 
impure dimethyldidiphenylyl, and 4 " " :  ±'""-di- 
methyldiphenyldidiphenyhyl, m. p. 469° after softening 
a t 435°. 4'-Iodo-4-methyldiphenyl and Ag powder 
a t 300° give 4-metliyldiphenyl, m. p. 51°, where
as with Cu powder a t 220°, 4" : ^ " -dimethyldidi
phenylyl, m. ji. 334°, is obtained in 60—70% yield.
I t  is oxidised by C r03 in boiling AcOH to 4/'-methyl- 
didiphenylyl A"'-carboxylic acid, darkening without 
melting a t 425° (pyridine compound; N a  salt), and 
didiphenylyl-4" : 4" '-dicarboxylic acid, decomp. 450° 
(Na sa lt; Me2 ester, decomp. 325—330°), which 
yields (C„H4Ph-)2 when heated a t  500°/18 mm. or 
(with carbon and other products) when heated in 
boiling quinoline. 4:-Iododiphenyl-±'-carboxylic acid, 
decomp, above 250° (Na  salt unchanged below 400°), 
is prepared by oxidation of 4-iodo-4/-methyldiphenyl 
or from A-iododiphenylA'-nitrile, m. p. 166° (from
4-iodo-4'-aminodiphenyl), and subsequent hydrolysis 
with conc. HC1 in E t20 . Me i-iododiphenyl-F-
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carboxylate, m. p. 189°, is transformed by Cu powder 
at 270° into Me didiphenylyl-4" : 4"'-dicarboxylate.

H. W r e n .
T rib ro m o n a p h th a le n e  ob ta in ed  in  b ro m in a tio n  

of n ap h th a len e . J . S. S a l k in d  and M. V. B e l ik o v a  
(J. Gen. Chem. Russ., 1931, 1, 430—436).—Bromin
ation of 1 : 4-dibromonaphtliaiene gives 1 : ’4 : 6-tri- 
brom onaphthalene; similarly a S 03H group takes 
the 6-position. A N 0 2-group takes the 5-position. 
No clear explanation of this is available.

E. B. U v a r o v .
R ela tiv e  ease  of fo rm a tio n  of r in g s . I I I .  

N ew  sy n th es is  of ch ry sen e . J . v o n  B r a u n  and 
G. I r m is c h  (Ber., 1931, 6 4 , [R], 2461—2465; cf. A., 
1929, 561).—meso-Py-Diphenyladipic acid (cf. Oom- 
men and Vogel, A., 1930, 1435) is transformed by 
SOCl2 into the corresponding chloride, which, with 
A1C13 in CS2 or light petroleum, slowly affords 4-keto- 
2-phenyl-l : 2 : 3 : 4:-tetrahydronaphthyl-l-acetic acid, 
m. p. 148° (semicarbazone, m. p. 225°), and the ketone

C0< c Ih ~ c h - c h '1> C0 (I)> m - P* 2950 after soften-
ing a t  285°. Treatm ent of the ketone according to 
Clemmensen in presence of EtO H  gives E t  mesodi- 
phenyladipate, m. p. 114°, also obtained by use of 
E tO H  and HC1 in absence of Zn, but not from 4-keto- 
2-phen3d-l : 2 : 3 : 4-tetrahydronaphthyl-l-acetic acid 
under analogous conditions. Reduction of the meso- 
ketone with P  and H I a t 170—180° gives the non- 
homogeneous hydrocarbon [as (I), but H 2 for O], 
dehydrogenated by PbO to chrysene, m. p. 248°. 
r-Diphenyladipyl chloride with A1C13 yields r-diplicnyl- 
adipic acid, very little 4-keto-2-phenyl-l : 2 : 3 : 4- 
tetrahydronaphthyl-l-acetic acid, and the r -diketone 
(cf. I), m. p. 182— 184° (semicarbazone, m. p. 305°), 
converted by amalgamated Zn and HC1 into a com
plex hydrocarbon. Reduction of the diketone by 
P  and H I gives the r -hydrocarbon, b. p. about 140°/ 
0-5 mm., m. p. 50—55°, dehydrogenated by PbO to 
chrysene. H . W r e n .

Polycyclic  a ro m a tic  h y d ro c a rb o n s . V II. 5 : 6 -  
cj/cfoPenteno-1 : 2 -b en zan th racen e , a  cancer- 
p ro d u c in g  h y d ro c a rb o n . J . W. Co o k  (J.C.S., 
1921, 2529—2532).—The ketone formed from the 
interaction of hydrindene, 2-methyl-1-naphthoyl 
chloride, and A1C13 when heated gives a mixture of 
5 : 6-c?/dopenteno-i : 2-benzanthrene (this vol., 612) 
(picrate, m. p. 195°; quinone, m. p. 184-5—185-5°), 
and (?) 6 : 7-cyclopenfeno-l : 2-benzanthracene, m. p. 
164— 165° (quinone, m. p. 182— 184°), purified through 
the picrate, m. p. 180°. 1 : 2 : 5 :  6-Dibenzanthra-
quinone or 5 : 6-cycZopenteno-l : 2-benzanthraquinone 
on oxidation with K M n04 in hot II2S04 gives anthra- 
quinone-1 : 2 : 5 : 6-tetracarboxylic acid, m. p. >360°, 
purified through the ilie4 ester, m. p. 292—293°, 
which is obtained from the Ag salt. A. A. L e v i .

C oloured  h y d ro c a rb o n s . V iolet h y d ro carb o n ,
C. D u f r a is s e  and M. B a d o c h e  (Coinpt. 

rend.,"1931, 193, 529—531).—C36H24 (this vol., 1151) 
with N aO Et gives a violet hydrocarbon, C36H 22,n i.  p. 
270—271°, considered to be phenylenediphenyldibenz- 
bifulvene. The absorption spectrum was measured.

A. A. L e v i .
4 z

E 36^22

Aniline an d  m e th y l ch lo rid e . W. D. B a n c r o f t  
and B . C. B e l d e n  (J. Physical Chem., 1931, 3 5 , 
3090— 3091).— MeCl and NH 2Ph react slowly a t room 
temp, yielding mainly NHPhMe.HCl and a trace of a 
magenta-coloured dye. Below 180°, MeCl and dry 
biuret do not react. L. S. T h e o b a l d .

C ondensation of e th y l p ro p y lace to ace ta te  w ith  
a ro m atic  am in es . I. G. V. J a d h a v  (J. Indian 
Chem. Soc., 1931, 8, 681—684).—W hen E t w-propyl- 
acetoacetate is heated with NH2Ar, a m ixture of 
the carbamide CO(NHAr)2 and the anilide 
CHPrAc-CO-NHAr is usually produced; long heat
ing favours carbamide formation. The following are 
new: n -propylacetoacet-anilide, m. p. 96—97°; -0-, 
m. p. 105—106°, and -p-, m. p. 112— 113°, -toluidides; 
-p-anisidide, ni. p. 115°; -p-phenetidide, m. p. 115°; 
-m-4-xylidide, m. p. 100—101°; -p-xylidide, m. p. 
113—114°. s-Zh-m-4- and s-di-p-xylylcarbamides
have m. p. 239—240° and above 275°, respectively.

H. B u r t o n .
P o lysu lph ides of a ry lth io ca rb im id e s . T. G.

L e v i  (Gazzetta, 1931, 6 1 , 619—622).—Previous work 
on sulphides of arylthiocarbimides is discussed. The 
hexasulphides of phenyl- (m. p. 80—90°), o-tolyl-, 
and p-tolyl-thiocarbimides are obtained by the action 
of S2C12 on the NH4 aryldithiocarbamates.

E. E. J . M a r l e r .
P o ly m o rp h ism . I I .  F u r th e r  re se a rc h e s  on 

o -n itroan iline . N. H. H a r t s h o r n e  and A. S t u a r t  
(J.C.S., 1931, 2583—2591).—A third form, y, of 
o-nitroaniline lias been identified (cf. A., 1930, 764) 
and is apparently the most s tab le ; i t  is th a t described 
by von Jaeger (Z. K rist., 1905, 4 0 , 114) and by 
Herrmann and Burak (A., 1929, IS). I t  has been 
prepared by stabilisation of the [3-form on microscope 
slides, has 111. p. 71-2—71-3°, and is monoclinic. Both 
a- and [3-forms are also monoclinic, and optical pro
perties for each of the forms have been determined. 
The [3-form is preferentially deposited from a melt.

F. R. S h a w .
S teric  h in d ran ce . V. J . v o n  B r a u n  and W. 

R u d o l p h  (Ber., 1931, 6 4 , [R], 2465—2473; cf. A., 
1930, 466).—The different behaviour of an o-sub- 
stituent in Ar in the reactions Ar-NHR-j-ClX= 
Ar-NR-X+HCl and Ar-NMe2+M eI=Ar*NM e3I  is ex
plained by a consideration of electrochemical as well 
as steric factors. In  a compound I  and I I  the electro
chemical character of X  as well as its steric effect on

(I-)
/ \ :n :r  

h  + :x C1R'

Me
^  \  fNIMe I

:x Me
(II.)

the mobility of II  (I) and the additive power of the 
tert.-N (II) m ust be considered. In  (I) a negative 
X (Cl, Br) attracts the positive H  into its field more 
powerfully and renders it less reactive with C1R' than  
does a positive X  (Me); in (II) the influence of X  on 
the Me of Mel is similar, i.e., the final effect is th a t 
Cl or Br afford less “ steric hindrance ” th an  Me. 
In  conformity with these views it  is shown th a t 
o-fluorodimethylaniline adds Mel with great readiness, 
whereas o-fluoroimido-chlorides are very stable, and 
tha t strongly electronegative substituents make their
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presence felt in the m- bu t no t in  the p-position, 
whereas the weakly positive Me group has scarcely 
any action.

The reaction of the Ac and chloroacetyl derivatives 
of the amines with PC15 is .effected by adm ixture a t 
> 20° and keeping the Ac compounds for 3 hr. a t 20° and 
for 1 hr. a t 65°, and of the chloroacetyl compounds 
for 16 hr. a t 20° and for \  hr. a t 60°. The following 
compounds are described: o-fluorodimethylaniline, 
b. p. 64—65°/13 mm. (picrate, m. p. 131°; meth
iodide, decomp. 21°), transform ed by CH20  into
2-fluoroA-liydroxymethyldimethylaniline, b. p. 115— 
120°/0-l mm. (picrate, m. p. 125°; methiodide, m. p. 
110°); o-fluoroacetanilide, m. p. 80°, b. p. 140—142°/ 
14 mm., converted into the imide chloride 
C0H 4F-N;CMeCl, b. p. 70°/0-25 m m .; the amidine 
base C6H 4F-N:CMe-N(C6H 4F)-CCi:CH2, m. p. 85° (non- 
cryst. hydrochloride); o-fluorochloroacetanilide, b. p. 
150— 151°/14 mm., m. p. 87°, and the imide chloride 
CgH4F;N:CC1-CH2C1, b. p. S3—85°/0-2 m m .; m -fluoro- 
acetanilide, m. p. 88°, converted by PC15 into the 
corresponding imide chloride, b. p. 70°/0-25 mm., and, 
mainly, the amidine, C1GH ]3N 2C1F2, m. p. 74°; 
m -fluorochloroacetanilide and the corresponding imide 
chloride, b. p. 112— 115°/0-55 mm., and the quinoline 
base, C jGH 10N2C12F 2, m. p. 186° (hydrochloride, deeomp. 
216° after darkening a t 206°); the quant, behaviour 
of chloroacet-m-chloroanilide is described (cf. this vol., 
236); chloroacet-ra-toluidide, m. p. 8S°, b. p. 154°/ 
0-2 mm., and the quinoline hydrochloride, C18H 17N2C13, 
m. p. 214°.

3-Nitro-o-toluidine is transformed through the 
corresponding diazonium fluoborate, decomp. 143° 
after softening a t 120°, into 2-fluoroA-nitrotoluene, b. p.
110— 111°/12 mm., reduced by SnCl2 to  2-fluoro-m- 
toluidine, b. p. 85—S7°/12 mm. (picrate, m. p. 205°; 
hydrochloride, m. p. 197°). The A c  derivative, b. p. 
167— 170°/14 mm., is converted by PC15 into the 
imide chloride, C9H 9NC1F, b. p. 97°/liigh vac., and, 
mainly, the chlorovinylamidine, 
C6H 3MeF-N:CMe-N(CHCi:CH2)-CGH 3MeF, m. p. 90° 
(non-cryst. hydrochloride). The Ac derivative of vic-
o-xylidine yields the corresponding imide chloride, b. p. 
108— 110°/3 mm., and the chlorovinyl base, C20H 23N2CI, 
m. p. 94° (non-cryst. hydrochloride). p-Fluoroacet- 
anilide affords essentially the chlorovinyl base, 
C16H 13N2C1F2, m. p. 101°, and a little imide chloride 
due probably to incomplete reaction, p -Fluorochloro
acetanilide, m. p. 130°, yields almost quantitatively 
the quinoline base c i 6H ioN2C12F 2> m - P- 152° (hydro
chloride, m. p. 233°). Chloroacet-p-chloroanilide, m. p. 
168°, and chloroacet-p-toluidide yield the quinol
ine hydrochlorides, C16H n N2Cl5, m. p. 226°, and 
C18H 17N2C13, m. p. 270, respectively. H . W r e n .

A ffinity  of o rg a n ic  re s id u e s . V III. J .  v o n

B r a u n , W. M a y , and R. M i c h a e l i s  (Annalen, 1931, 
490, 1S9—200).—The relative strengths of a ttach
m ent of the CH2Ph residue in the substituted di- 
benzylmethylamines and dibenzyl sulphides are 
determined by the nature of the fission products with 
CNBr of substances containing two different radicals 
(cf. A., 1926,1231); in both series the order of increas
ing affinity is : p-methylbenzyl, benzyl, m-methyl- 
benzyl, o-methylbcnzyl, and in the methylamine series

p-methoxybenzyl, p-phenylbenzyl, ra-methylbenzyl. 
The required substituted dibenzyimethylamines are 
separated by distillation from the m ixture produced 
by combination of a benzylmethylamine w ith the 
benzyl chloride. For the prep, of the substituted 
dibenzyl sulphides a substituted benzyl chloride is 
treated  w ith NH4 dithiocarbam ate in EtOH , the thio- 
urethane produced hydrolysed by alkali, and the 
resulting m ercaptan condensed w ith the second benzyl 
chloride. The following are described and appear to 
be new : p-meihyl-, b. p. 82—8 4 °/ll mm. (picrate, 
m. p. 145°; hydrochloride, m. p. 174°), and ra-methyl- 
benzylmethylamine, b. p. 86—88°/12 mm. (picrate, 
m. p. 133°; hydrochloride, m. p. 149°); 3 : 4='-di
methyl-, b. p. 173— 175°/12 mm. (methiodide, m. p. 
189°), 2 : 3 ' -dimethyl-, b. p. 173— 175°/11 mm. 
(methiodide, m. p. 175°), 2 :4 '-dimethyl-, b. p. 178— 
180°/14 mm. (methiodide, m. p. 207°), 3-methyl-, b. p. 
162— 163°/11 mm., 4-methoxy-, b. p. 187— 189°/14 
mm., 2-metliyl-, b. p. 164— 166°/10 mm. (methiodide, 
m. p. 199°), 4c-methoxyA'-methyl-, b. p. 195— 19S°/15 
mm., and 4:-methoxyA'-phenyl-dibenzylmethylamine, 
b. p. 222—224°/0-6 m m . ; ra-methylbenzyl-, b. p. 158— 
160°/11 mm., p -methylbenzyl-, b. p. 156— 15S°/13 mm., 
and diphenylyl-methylcyanamide, b. p. 218—220°/ll 
m m .; ra-methylbenzyl-, m. p. 175°, and anisijl-, m. p. 
142°, -trimethylammonium bromides-, 2-methyl-, m. p. 
177°, 3 : 3'-dimethyl-, m. p. 183°, 4 : 4 '-dimethoxy-, 
m. p. 205°, and 4 :4 '-dimethoxyA"-methyl-, m. p. 
100— 105° (impure ?), -tribenzylmethylammonium brom
ides-, p -methyl-, m . p. 104°, and m -methyl-benzyldi- 
thiourethane, m. p. 68°; p -methyl-, b. p. 89—90°/l 1 
mm., and ra-methyl-benzyl mercaptan, b. p. 90°/12 mm. 
(disulpliides oily in both cases); 2 : 3'-, 2 : 4'-, and 
3 : 4 '-dimethyl-, and 3-, and 2-methyl-dibenzyl sul- 
jrhides; benzyl, b. p. 120— 122°/14 mm., and o-, b. p. 
148—150°/15 mm., and ra-methylbenzyl thiocyanate, 
b. p. 143—150°/14 m m .; p-, m. p. 92°, and m- 
methylbenzyl (3-naphthyl ether, m. p. 85°. Anisyl- 
idenebenzylamine, b. p. 216°/12 mm., is reduced by Na 
and E tO H  to ‘i-methoxydibenzylamine, b. p. 206°/12( ?) 
mm. (hydrochloride, m. p. 213°; picrate, m. p. 120°; 
B z  derivative, m. p. 65°). The Bz derivative is con
verted by PC15 (1 mol.) a t  115— 120° into benzyl- 
benzamide and anisyl chloride (4-methoxydiphenyl- 
amine, m. p. 65°). H. A . P i g g o t t .

D ito ly l se r ie s . I I .  R eso lu tio n  in to  o p tical 
an tip o d es  of d I-2 -n itro -2 '-am in o -6  : 6 '-d im etliy l- 
d ipheny l. A . A n g e l e t t i  [with P. G u a l a ] (Gaz- 
zetta, 1931, 61, 651—-656).—Reduction of 2 : 2'- 
dinitro-6 : 6'-dimethyldiphenyl w ith NH4HS gives
2-nitro-2'-amino-Q : 6'-dimethyldiphenyl, m. p. 122— 
123°, which is resolved by combination with ¿-tartaric 
acid, giving the d-tartrates of 1-, [a]]? —40°, and d-2- 
nitro-2'-amino-G : 6 '-dimethyldiphenyl, [a]j? -f-40. The 
base is not easily racemised. E. E. J . M a r l e r .

D eriv a tiv es of nap litlia lene-2 -su lp lion ic  acid .
F . F a b r o w ic z  and W. L e s n i a n s k i  ( R o c z . Chem., 
1931, 11, 636—654).— i-Benzeneazo-a-naphthylamine- 
6- and -1-sidphonic acids yield on treatm ent in NaOH 
solution w ith N aH S03 1 : 4:-diaminonaphlhalene-6- 
and -7-sulphonic acids, the former of which is oxidised 
by  H N 0 3 to  1 : 4z-naphthaquinone-6-sulphonic acid.
l-Nitronaphthalene-6- and -7-sulphonic acids, m. p.
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118—119° and 135— 136°, respectively, yield on 
reduction w ith (NH4)2S l-hydroxiylamirionaphihalene-G- 
and -7-sulphonic acids, whilst on treatm ent with 
NH4HS followed by conc. HC1 i-aniino-a-naphthol-Q- 
and -7-sulphonic acids are obtained. These yield 
4c-diazo-a-naphthol-G- and -1-sulphonic anhydrides on 
treatm ent with E t  nitrite, whilst on oxidation with 
conc. HNOg 1 : ‘t-diazcmaphthol-6- and -7-sulphonic 
acids are produced. Reddish-brown dyes are obtained 
by diazotising the above aminosulphonic acids and 
coupling with [3-naphthol. R .  T r u s z k o w s k i .

E ffect of th e  lac ton ic  r in g  on  th e  co lour of azo- 
dyes. D. C h a k r a v a r t i  (J. Indian Chem. Soc., 
1931, 8, 503—509).—Azo-derivatives of coumaric acid, 
although approx. the same colour as the corresponding 
coumarin derivatives, havo a much greater affinity 
than the la tte r for fibres. The following dyes were 
prepared either by coupling diazotised arylamines 
with coumarin in NaOH solution, or by coupling 
diazotised 6-aminocoumarin (modified prep, from
6-nitrocoumarin, m. p. 185°) with phenols or coumarin 
derivatives in NaOH solution : G-azocoumarin, yellow, 
m. p. above 300°; coumarinazo-o-commric acid, light 
brown, decomp. 177°; azo-o-coumaric acid, reddish- 
brown, m. p. above 300°; coumarinazoA : 7-dimethyl- 
coumarin, greenish-yellow, m. p. 280°; coumarinazo- 
4 : G-dimelhylcoumarin, golden-yellow, m. p. 262°; 
coumarinazoA-methyl-u-naphtliacoumarin, orange, m. p. 
above 2S0°; coumarinazo-7-hydroxy-i-methylcoumarin, 
softening a t 205°; coumarviazo-7 : 8-dihydrpA-methyl- 
coumarin, brownish-black, softening a t 282°; 
coumarinazoresorcinol, reddish-brown, m. p. 245°; 
coumarinazodmielhylanilinc, reddish-yellow', m. p. 
231°; 8-p-nitrobenzeneazo-G-iodocoumarin, reddish- 
brown ; coumarinazo-G-iodocoumarin (I), brow n; 8- 
coumarinazo-G-aldeliydocoumarin (II), brow n; p -nitro- 
be.nzeneazo-7 : S-dihydroxyA-methylcoumarin, brown, 
softening a t 292°. The colours developed on silk and 
wool arc given for the above compounds and for 
benzene-, o-, in-, and p-nitrobenzene-, naphthalene-a- 
and -[3-azocoumarin, diphenylbisazodicoumarin, benz- 
eneazo-4 : 6-dimethylcoumarin, and the corresponding 
coumaric acids. Coumaric acids could not, however, 
be obtained from the azodimethylcoumarins. The 
acids from (I) and (II) probably exist in the quinonoid 
form. 6-Nitrocoumarin does not form azo-com- 
pounds. R- S. Cahn.

A tte m p ts  to  p re p a re  dyes fro m  fluorenone.
A. C. S ir c a r  and K . C. B h a t t a c h a r y y a  (J. Indian 
Chem. Soc., 1931, 8, 637—643).—Fluorenone-2-di- 
azonium chloride couples with the following substances 
yielding azo-compounds (m. p. given in parentheses) 
which dye wool evenly from a 1% H 2S 04-bath in 
shades varying from orange-yellow to scarlet and 
bluish-violet: (B-naphthol (192— 194°); PhOH (213°); 
NMe2Ph (193°); N E t2Ph (above 310°); salicylic acid 
(216°); 3-hydroxy- p-naphthoic, naphthionic, a- 
naphthol-4-sulphonic, and p-naphthol-3 : 6- and -6 : 8- 
disulphonic acids (all above 310°). Arylidenc-2- 
aminofluorenones, prepared from 2-aminofluorcnone
(I) and the requisite araldehyde (usually in EtOH), are 
not satisfactory d y es; the following are described : 
benzylidene, m. p. above 290°; o-, m. p. 230°, m-, m. p. 
above 290°, and p-, m. p. above 290°, -hydroxybcnzyl-

idene; o-, m. p. 152°, m-, m. p. 213°, and p-, m. p. 
above 290°, -nitrobcnzylidene; p-acetamidobcnzylidene, 
m. p. above 290°; p-dimethylaminobcnzylidene, m. p. 
256°; 2 : i-dihydroxybcnzylidene, m. p. above 290°, 
and i-hydroxyA-methoxybenzylidene, m. p. above 290°.
2-Oxamido-, -phtlialamido-, -malonamido-, -succin- 
amido-, and -glutaramido-fluorenones, all not melted a t 
290°, are obtained from 2 mols. of (I) and 1 mol. of the 
requisite acid chloride in P h N 0 2. s-Di-2-jluorenonyl- 
carbamide and -thiocarbamide, both m. p. above 290°, 
were prepared. None of these amides gives a sol. vat 
when reduced ■with hyposulphite. H. B u r t o n .

C hem ical re ac tio n s  induced  by  lig h t. I I .  C.
P i c c in in i  and L. V e c c i i i o t t i  (Gazzetta, 1931, 61, 
626—630; cf. A., 1930, 1180).—In  a m ixture of 
PhN 02 and N H 2Ph exposed to  sunlight for 5 months, 
azoxybenzene, o-hydroxyazobenzcne, and traces of 
p-aminophenol are detected. The action is not due to 
the sun’s heat and does not occur when luminous 
radiations are excluded. E. E. J . M a r l k r .

p-A lhy lsu lphonylpheny lhydrazines. E. K o e 
n ig s  and A. WYLEzicn (J. pr. Chem., 1931, [ii], 132, 
24—38).—p-Bromothiophenol is alkylated and the 
product oxidised by H 20 2 to  the sulphone, the B r in 
which is readily replaced by action of N2H 4 in E tO II 
a t 100—120°. The following arc described: p-
bromophenyl, methyl, ethyl, m. p. 56—57°, n -propyl, 
m. p. 52—53°, isopropyl, m. p. 67°, n-butyl, m. p. 61°, 
isobutyl, m. p. 49°, n -hexyl, m. p. 49°, benzyl, m. p. 
159°, and phcnylcthyl, m . p. 86—87°, sulphones; 
p -methyl-, m. p. 135— 136° (benzylidene derivative, 
m. p. 206—208°; indefinite compounds, m. p. 155— 
176°, with dextrose), p -ethyl-, in. p. 112— 113°, p-n- 
propyl-, m. p. 104— 105°, p-isopropyl-, m. p. 110—111°, 
■p-n-butyl-, m. p. 139—140°, p-isobutyl-, m. p. 127— 
128°, p-iso amyl-, m. p. 143°, p-n-hexyl-, m. p. 125— 
126°, p -phenyl-, m. p. 202—203°, p -benzyl-, and p- 
phenylethyl-, m. p. 144—145°, -sulphonylphenyl- 
hydrazines; methylenedi-p-bromophenyl sulphide, m. p. 
77°, sulplmie, m. p. 209—210°; s-ethylenedi-p-bromo- 
phenyl sulphide, m. p. 177°, sulphone, m. p. 271—272°; 
s-pc7iiametkylenedi-p-brornophenyl sulphide, m. p. 70— 
71°, sulphone, m. p. 151°. The disulphones did not 
react normally with N2II4 to give the hydrazine; in 
the case of the ethylene compound fission to  p- 
methylsulphonylphenylhydra zine occurred.

H. A. P ig g o t t .
m -P h en y len e  d ih y d raz in e . H. W i e l a n d , D .  

J u c h u m , and J .  jMa i e r  (Ber., 1931, 64, (AJ, 2513— 
2516).—Resorcinol is converted by N2H 4 pyro- 
sulphite and N2H4,H20  a t 115—120° into m -phenijl- 
enedihydrazine, m. p. 124° (decomp.), stable when dry 
bu t unstable in aq. solution [hydrochloride; sulphate; 
oxalate, decomp. 138°; dibenzylidene, m. p. 254°, 
Ac2 m. p. 227° (decomp, after darkening a t 222°), 
B z2, decomp. 225°, derivatives; disemicarbazide, 
decomp. 272°]. A ttem pts to  prepare compounds 
w ith a 10-membered hetero-ring were unsuccessful. 
W ith CHgAc,, m-phenylidenedihydrazine affords 
m-phc7iyle7ie-l * V  di-3 : 5-dimelhylpyrazole,

CoH4̂ N < ^ Ie:CHe) 2’ m ' p- 106°- H ‘ WnEN'
A ro m atic  d iazo -com pounds. I I I .  H. T. Buc- 

Trr.RER and A. E r o h l i c h  (J. pr. Chem., 1931, [ii], 132,
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72— 112).—Yellow-II (A., 1930, 12S0; cf. Rowe etc., 
A., 1926, 625), the formation of which from yellow-I, 
the isomeride obtained by the action of KOH on 
p-nitrobenzenediazonium (3-naphthol-l-sulphonate is 
discussed, can be esterificd (Et ester, m. p. 179°) and 
benzoylated (Bz derivative, CjgH^OgNg, m. p. 129°), 
and reduced to  the corresponding A / /2-compound
(III), m. p. 231°, w ithout affecting the rest of the m o l.; 
i t  does not, therefore, appear to contain the diazo- 
group. A crude reduction product of yellow-I gives
(III) with HC1, and on diazotisation and coupling 
w ith R-salt gives a reddish-blue dye, converted into 
the red dye from (III) by HC1. The substance, m. p. 
229° (IV), obtained by heating yellow-II w ith IICl a t 
150° is the simple decarboxylated derivative, and is 
free from phenolic groups; the corresponding N H 2- 
compound, m. p. 255°, is obtained both from (III) 
and HC1 and from (IV) by reduction. Yellow-II is 
decomposed completely by 20% KOH a t 150° under 
pressure, bu t a t  the b. p ./I  atm . azobenzenc, benzidine, 
N H 2Ph, phthalic acid, and 1 at. proportion of N 2 are 
produced; distillation w ith Zn dust gives N II3 and 
N H 2Ph, and oxidation w ith alkaline K M n04 gives 
phthalic acid. More drastic conditions arc needed 
for the fission of (III), which with boiling 80% 
KO H  gives p-phenylenediamine, N H 3, and phthalic 
acid.

The action of weak acids in aq. solution (e.g., 
N aH C03, H 2C 03, H 3B 0 3, AcOH, and dil. H 2C20 4) on 
the a?ih’-diazotate of p-nitroaniline leads first to 
formation of the sy?i-diazotate, which apparently  is 
partly  hydrolysed to  H N 0 2 and p-nitroaniline, the 
NOa-group being simultaneously replaced by OH; 
the products are 4 : 4'-dinitrodiazoaminobenzenc, 
p-hydroxydiazobenzene (20%), and HNO,. The 
o-N 02-group is more easily removed, the yield of 
OH-eompound in this case being 50% of theory. 
The reaction time only, and not the yield, is affected 
by temp, or pressure conditions, or by the nature of 
the acid used within the stated  limits. An additional 
negative group in the m-position to  the NO,-group 
m arkedly increases the ease of its replacement by OH. 
Thus alm ost quant, conversion into OH-compound 
occurs w ith 2-nitroaniline-4-sulphonic acid, or with 
2 : 4-dinitroaniline in about one tw entieth the time 
taken with o-nitroaniline, the formation of a chromable 
azo-dye w ith R-salt in the la tte r case pointing to 
replacement of the o-NOa-group. On the other hand, 
the cwiii-diazotate from 4-nitroanilinc-2-carboxylic 
acid seems to  be stable to N aH C03. The diazotates 
from 5- and 6-nitro-o-tolnidines react with N aH C 03 
only very slowly. W ith HNO., the syw-diazotates 
can undergo both the above-mentioned reactions, and 
also replacement of the diazo- by the N 0 2-group 
(exam ples: o-, m-, and p-nitroanilines, p-chloro-
aniline, and p-naphthylam ine; 2-nitroaniline-4- 
sulphonic acid is converted mainly into OH-com
pound).

In  spite of the above observations, the dyes obtained 
by coupling the cmff-diazotate from p-nitroaniline 
w ith J- and y-acids gave p-phenylenediamine on re
duction, and are therefore p-nitro- and not p-hydroxy- 
azo-dyes. o-Hydroxyazo-dyes from K-acid, as ex
pected, do not couple w ith this diazotate. The 
coupling of pyrogallol, salicylic acid, a-naphthol-

3 : 6- and -3 : 8-disulplionic acids, a-naphthylamine-6- 
and -7-sulphonic acids (mixed), and resoreinol with 
the awit-diazotate proceeds exactly as with p-nitro- 
benzenediazonium chloride, and gives in most cases 
a m ixture of o- and p-hydroxyazo-dye. Yellow-I is 
the  compound (II) and yellow-II the  l-hydroxy-3- 
p -n itropheny l-1 : 3-dihydrophthalazine-4-acetic acid 
of Rowe etc. (loc. cit.). H. A. P ig g o t t .

R eac tiv ity  of a ro m a tic  h y d ro x y l g ro u p s . II.
H . L. B a s s e t t  (J.C.S., 1931, 2516—2518).—The rate 
of reaction (cf. A., 1930, 1033) of certain halogenated 
phenols with AcBr in AcOEt increases w ith acidity 
of the phenol, with the exception of o- and p-iodo- 
phenols. The abnormal slowness of the o-substituted 
compounds m ay be due to steric hindrance, but it is 
modified by a p-Me group. P. R. S h a w .

D eco m p o sitio n  of p h en o l a n d  n ap h th o l e thers 
b y  c o n c en tra te d  h y d ro c h lo ric  ac id . G. B. K o l - 
h a t k a r  and R. P. G h a s w a l l a  (J. Indian Chem. Soc., 
1931, 8, 511—516).—The numbers quoted after the 
following ethers are the % hydrolysis taking place 
when the ethers are heated with 10JV-HC1 a t 130° 
for 2 h r . ; the numbers in parentheses and brackets 
refer to 5IV-HC1 a t 130° and lOiV-HCl a t 100°, 
respectively, from 2 hr. : PhOMe, 33; PhO Et, 14-8; 
m-, o-, and p-nitroanisole, 6-4 (1-3) [1-29], 10-83 (1-95) 
[1-9], and 12-77 (2-4) [2-3], respectively; to-, o-, and 
p-chloroanisole, 3-55, 9-9, and 12-8, respectively; 
to-, o-, and p-bromoanisole, 2-33, 4-67, and 6-3, 
respectively; to-, o-, and p -to ly l Me ether, 11-4, 12-1,
16-1, respectively; to-, o-, and p-aminoanisole, 12,
35-5, 75 [33-25], respectively; to-, o-, and p-acetyl- 
anisole, 12, 53-8, 68-3 [8-8], respectively; 2 : 4 -  and 
3 : 5-dinitroanisole, 3-3 and 3-7, respectively; 
2 : 4 :  6-tribromoanisole, 3-7; p-nitrophenetole, 5-34; 
p-chlorophenetole, 6-3; p-bromophenetole, 3-5; 
p-methylphenetole, 5-4; a-naphthyl Me ether, 15-7; 
B-naphthyl Me ether, 26-8; ar-tetrahydro-a-naphtliyl 
Me ether, 9-2. p-Nitrophenol can be determined by 
K B r-IvB r03 m ixture in the presence of its Me and E t 
ethers, since the la tte r are unaffected by the reagent. 
Other phenols were determined by bromination after 
removal of the ethers by E t20 ; this method is, how
ever, inapplicable to  m-bromophenol, 2 : 4 : 6-tri- 
bromophenol, and the aminophenols, and in these 
cases the undecomposed ether was extracted and 
weighed. Br, Cl, N 0 2, and Me increase, whilst Ac and 
N H 2 decrease, the stability of the e th e rs ; the order im
position isomerides is regularly p> o > T O ; plienetoles 
are more stable th an  anisoles. R. S. C a h n .

S y n th es is  of th y ro n a m in e . R. S t o h r  (Z. 
physiol. Chem., 1931,201,142— 148).—4-p-Anisyloxy- 
benzaldehyde (I) was obtained (a) from p-bromo
anisole and PhO H by H arington’s m ethod (A., .1926, 
724), (6) from p-bromonitrobenzene and quinol Me 
ether through the stages 4-p-anisyloxy-nitrobenzene, 
m. p. 111°, -aniline, m. p. 79° (lit. 81—82°) (hydro
chloride, m. p. 212°), -benzonilrile, m. p. 109° (con
verted into the aldehyde with SnCl2 and HC1 by way 
of the aldimine-SnCl4 additive product). Condens
ation of (I) w ith M eN02 in presence of KOH yields 
co-nitroA-p-anisyloxystyrene (II), m. p. 79°. Re
duction of (II) with Zn dust and AcOH in EtO H
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affords the oxime, which on reduction with N a-H g in 
AcOH and E tO H  gives 4:--p-anisyloxyphenyletliyl- 
amine (hydrochloride, m. p. 221-5°), whicli when heated 
with H I yields thyronamine. J . H. B ir k in s h a w .

O rientation  in  the arom atic  e ther series. J.
R e i l l y , P. J . D r u m m , and B. D a l y  (Proc. Roy. 
Irish Acad., 1931, 40, B, 90—93).—The product 
of nitration of phenyl p-tolyl ether is 4 : 2'-dinitro- 
4'-mcthyldiphenyl ether, since it  is identical with the 
products of nitration of 4-nitrophenyl p-tolyl ether, or 
of Ph 3-nitro-p-tolyl ether. The product of nitration 
of 2-nitrophenyl jp-toly! ether is probably the 2 :2 '- 
(N 02)2-derivative. A. A. L e v i .

S ulphur isom erism  of benzyl sulphide. 0.
H in s b e r g  (Ber., 1931, 64, [B], 2500—2504; cf. A.,
1929, 310, 12G9).—The action of 70% HC104 on a- 
benzyl sulphide, m. p. 49°, in CGH 0 yields (i-benzyl 
sulphide perchlorate, decomp. 178°, benzyl disulphide, 
and dibonzyl. The perchlorate is transformed into 
the hydrochloride, m. p. 81°, which rapidly decomposes 
when preserved into HC1, and a liquid (? (3-benzyl 
sulphide), isomerising to the a-sulphide, m. p. 49°, 
and the  picrate, m. p. 140°. The perchlorate is 
converted by 1% KOH-MeOH slowly a t room 
temp., more rapidly when heated, into the non-cryst. 
[i-benzyldibenzyl sulphide, CH2Ph-CHPh-S-CH2Ph, 
oxidised through the sulphoxide to $-benzyldibenzyl- 
svlphone, m. p. 122°. Prolonged contact of the 
perchlorate with 1—2% K O H -EtO H  leads to the 
formation of a-benzyldibenzyl sulphide, m. p. 64°, 
oxidised by H 20 2 in Ac20  to the corresponding 
sulphone, m. p. 157°. H. W r e n .

Crystalline form  of diphenyldiphenylene-ethyl- 
ene, diphenyldiphenylene-ethylene oxide, and of 
the “ m ixed  c ry s ta ls "  form ed therefrom . O.
Z e d l it z  (Ber., 19 3 1 , 6 4 ,  [B], 2 4 2 4 —2 4 2 8 ) .—Crystallo- 
graphic data  are recorded for the materials (cf. 
Schlenk and Bergmann, A., 1 9 2 8 , 1031  et seq.; 
Kliegl, this vol., 1 4 1 3 ). The substances repre
sent three differing types of crystal which are 
assigned to the same class. The expression “ mixed 
crysta ls” is not justified, since they are not isomor- 
phous mixtures, but probably mol. compounds.

H. W r e n .
Action of oxalyl chloride on thym ol, guaiacol, 

pyroc’atechol, and quinol. J . MfkSid and Z. 
PiN T E R O V id  (Glash. Hem. Drust. K tal. Jugoslav.,
1930, 6 p p .; Chem. Zentr., 1931, i, 2607).—Thymyl 
oxalate has m. p. 61°; guaiacyj oxalate has m. p. 
127°; pyrocatechyl oxalate has m. p. 184°. Quinyl 
oxalate was not obtained. A. A. E l d r id g e .

D inaphthyl derivatives. A. K o r c z y n s k i and 
T. T u c h o l s k i (Rocz. Cliem., 1931, 11, 655—663).— 
2 : 2'-Dimethoxy-aa-dinaphthyl yields an oily additive 
product on nitration in AcOH, which on keeping 
deposits 2 : 2'-dimethoxy-i : 4 '-dinitro-xx!-dinaphthyl, 
m. p. 244°, which on reduction yields the correspond
ing (Ar/ / 2)2-derivativc (Ac2 derivative, m. p. 256°); 
this on diazotisation and coupling with H-acid yields 
a  product, the  K  salt of which (C,12H28O10N GS4Kg) 
forms colloidal solutions with H 20 . This dye is 
substantive for cotton, which is dyed a violet colour.

R. T r u s z k o w s k i.

D erivatives of 1 : 2  : 3  : 4 -tetrah yd roxyb en z-  
ene. I. W. B a k e r  and H. A. Sm ith (J.C.S., 1931, 
2542—2549).—2-Hydroxy-3 : ‘i-dimethoxybenzaldehyde,
(I), m. p. 74° (plienylhydrazone, m. p. 156°), obtained 
from pyrogallol 1 : 2-Me2 ether by the Gatterm ann 
reaction, m ay be m ethylated to 2 : 3 : 4-trimethoxy- 
benzaldehyde (plienylhydrazone, m. p. 155— 156°). 
Oxidation of (I) with H 20 2 affords 1 : 2-dihydroxy- 
3 : 4-dimethoxybenzene (Bz2 derivative, m. p. 96°), 
identical with the substance obtained by Ciamician 
and Silber (A., 1896, i, 608) from dill apiole. I t  is 
methylated to  1 : 2 : 3 : 4-tetramethoxy- and methyl- 
enated to 1 : 2 - methylenedioxy - 3 : 4 - dimethoxy - 
benzene (characterised by its Biyderivative). N itra
tion of pyrogallol 1 : 2-Me2 ether gives 4,-nitro-, m. p. 
102—103° [m ethylated to the trim ethyl compound
(II)], and under different conditions to 4 : 6-dinitro- 
pyrogallol 1 : 2-dimetliyl ether, m. p. 76°. Reduction 
of (II) yields 4-aminopyrogallol Me3 ether, the hydro
chloride of which is oxidised to 2 : 7>-dimetlioxy-p- 
benzoquinone, m. p. 66— 67°. This is reduced by Zn 
and AcOH to 2 : 3-dimethoxyquinol (diacetate, m. p. 
54—56°), which is methylated to 1 : 2 : 3 : 4-tetra- 
methoxybenzene. Reduction of 3-nitroveratrole with  
Zn gives o-azoxyveralrole, m. p. 125— 126°, and not 
the required hydroxyl amine. F . R. Shaw.

C onfiguration  of q u ercito l. H. K il ia n i  (Ber., 
1931, 64, [B], 2473— 2476; cf. Karrer, A., 1926, 

OTT OH 398).— Oxidation of quercitol with
Y /  HNOg (d 1-38) does not appear to

/ oi i \  yield mannosaccharodilactone. The
j \  i / i  main product is K  Z-trihydroxy-

H2 0 H  glutarate, [a]D +  8-55° in H 20 .
( ■' Although the formation of Z-saccharic 

acid could not be established, the configuration (I) 
is regarded as proved for quercitol. H . W ren .

P rep aration  and u tilisa t io n  of o rg a n o m a g n es-  
iu m  com p ou n d s w ith o u t u se  of eth er. I . P r e 
paration  of p -phenylethyl a lco h o l. P. S ch orig in ,
V. Issagu lian z, A. G usseva, V. O ssipova, and 
C. P o lja k o v a  (Ber., 1931, 64, [B], 2584— 2590).—  
MgPhCl is prepared by heating Mg turnings with 
PhCl at 160— 165° in an Fe autoclave provided with  
mechanical stirring; the best yields, 70% calc, on 
PhCl or 59% calc, on Mg, are obtained by use of 
1 g.-atom Mg and 1 mol. of PhCl. Ph2 is invariably 
produced in amount increasing with that of PhCl. 
I  accelerates the change without giving better yields, 
but affords a darker and more compact product; 
NPhMe2 retards the reaction. The solubility of the 
product (g. per 100 c.c. calc.as MgPhCl) in E t2O-|-C6H 0 
(1 :1), ¿soamyl ether, benzyl Me ether, benzyl E t  
ether, and C6H 6 is respectively 17, 16, 14-5, 14, and
3-6. The equilibrium 2MgPhCl MgPh2-[-MgCl2 
lies towards the right. Dissolution of the MgPhCl 
in C6H 6 and cautious addition of ethylene chloro- 
hydrin at >  35°, followed by distillation of the solvent, 
affords CH2Ph-CH2-OH in 53% yield. Substitution  
of ethylene oxide in C0H S for the chlorohydrin gives 
CH„Ph-CH2-OH in 70% yield; separation of the 
product from Ph2  is effected by treatment with 
CaCl2 in CgHg. H. W ren .

R eduction of a ro m a tic  ca rb in o ls . A. Van- 
scheidt and B. Moldavski (J. Gen. Chem. Russ.,
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1931, 1, 304-324).-—The reduction of aromatic 
carbinois by  SnCl2 and H I is shown to proceed in 
two stages : CR3-O H + 2H I — >■ CHR3-f-I2-f-H2;
I 2+SnC l2+ 2H C l — 2HI-f-SnCl.,. Polyarylmeth- 
anes are produced in the cases of CPhyOH, diphenyl- 
a-naphtliylcarbinol, phenylxanthenol, CHPhyOH, 
fluorenol, and others. Reduction of phenyliluorenol 
gives diphenyldidiphenylene-ethane. On continued 
boiling phenylfluorene is formed. X anthhydrol gives 
dixanthyl. 9-Alkylfluorenols are unstable in presence 
of acids and of SnCl2, bu t a  m ixture of SnCl2 and 
H I in acetic acid reduces them , giving dimerides of 
the radicals, viz., didiphenylenedimethylethane, m. p. 
209°, didiphenylencdiethylethane, m. p. 210° (corr.), 
didiphenylenedibenzyletliane, m. p. 203—203-5° (corr.). 
Reduction of phenyliluorenol w ith H I alone in the  cold 
gives unstable fluorenyl iodide, giving difluoronyl on 
heating. Excess of I I I  reduces this to  phenylfluorene. 
In  the case of 9-ethylfluorenol an interm ediate stage 
is the  formation of ethylidencfluorene. In  the 
reduction of alkylfluorenols dehydration is probably 
an interm ediate stage. E. B. U v a r o v .

C onstitution of cholesterol. I I . M etachole
stero l. R. d e  F a z i (Gazzetta, 1931, 61, 630—635). 
—A new m ethod of obtaining metacholesterol b y  the 
action of CuS04 on cholesterol is described. The 
work of Lifschiitz (A., 1919, i, 591) is confirmed. 
Metaeholestcrol is formed when cholesterol is exposed 
to  ultra-violet radiation, bu t Lifschiitz’ view th a t 
the  antirachitic properties of irradiated chlolesterol 
arc due to  this is disputed. I t  is reconverted into 
cholesterol by K O H -E tO H . Its  B r2 (m. p. 96—
97-5°) and  Ac  (m. p. 112— 113°) derivatives are 
described. The la tte r m ay be the Ac derivative 
of cholesterol. Oscillation of the double linking in 
cholesterol is suggested to  account for its transform 
ation into metaeholestcrol. E. E. J . M a r l e r .

A ttem pted  use of the  F riede l-C rafts  reaction  
w ith  u n sa tu ra ted  com pounds. H. W i e l a n d  and
C. H a s e g a w a  (Ber., 1931, 64, [B], 2516—2522).— 
A ttem pts to  apply the Friedel-Crafts reaction to 
the synthesis of unsaturated  ketones are not success
ful, probably owing to the sensitiveness of the ketones 
to  AlClg. Cholesterol, AcCl, and A1C13 in CS2 yield 
6( ll)-chloróchólestanyl acetate, m. p. 151°, converted 
by short treatm ent with KOH-M cOH into 6( 17)- 
chlorocholeslanol, m. p. 163°, which passes by loss of 
HC1 into cholesterol. Under similar conditions, 
crgosterol becomes isomerised to  a  compound, 
C27II420 , m. p. 13S— 140°, [a]j? -6 1 -1 ° in CHC13. 
aS-Diphenyl-Aav-butadiene, AcCl, and A1CL in CGH G, 
bu t not in CS2, afford a compound, C3GH 330 2C1, m. p. 
262°, whereas BzCl gives the substance C36H30O, m. p. 
203°. DicycZopentadiene reacts energetically w ithout 
giving homogeneous products, whereas distyryl ketone 
is unexpectedly passive. The base, m. p. 121°, 
obtained by the action of HĆ1 and HCINT on cyclo- 
hexene in presence of A1C13 (cf. A., 1930, 464) does 
not give an Ac derivative or a nitrosoamine, is stable 
towards 2Ar-HCl a t  1S0° and towards K O H -E tO H . 
Since it  is converted smoothly by distillation with 
soda-lime into cycZohexylamine, the constitution
p, -~n (Ch :n -c 6h u )-c h -o h  . . ,,
C6H -i< c h (OH) N-C0H n  1S suggested- D ur'

ing the action a substance, C25H 3G0, m. p. 150°, is 
produced. “ H . W r e n .

Photochem ical activation of ergostero l. Cas- 
t i l l e  and R u p p o l  (Bull. Acad. Roy. MM. Belg., 
1929, 799—821; Chem. Zentr., 1931, i, 3129).— 
Since the spectrum of ergosterol in hexane shows 
between 2600 and 3000 A. four closely neighbouring 
bands, the three double linkings are considered to 
belong to  one CGH G rin g ; moreover, the secondary 
alcoholic group is immediately adjacent to  the CGH G 
ring. Changes caused by irradiation of ergosterol 
in  various solvents were followed in  air and in H2, 
unchanged ergosterol being determined as digitonide, 
and unsaturation by H iibl’s I  method. In  absence 
of 0 2 isomerisation occurs. A. A. E l d r i d g e .

C onstitu tion of irra d ia te d  ergostero l. A. C a s - 
tHjLE (Bull. Acad. Roy. MM. Belg., 1930, 319—325; 
Chem. Zentr., 1931, i, 3130).—The pairs isoergo- 
sterol B  and ergosterol B, and isodihydroergosterol 
A  and dihydroergosterol A  show in the absorption 
spectra the differences characteristic of cis-trans- 
isomerism. cis-Zraas-Isomerism as between ergo
sterol and vitamin-D is postulated.

A. A. E l d r id g e .
E rgoste ro l and  certa in  derivatives, d e  B oe  

(Bull. Acad. Roy. MM. Belg., 19.30, 336—375; Chem. 
Zentr., 1931, i, 3128—3129).—Fractional crystallis
ation of Reindel’s isoergosterol affords isoergosterol 
B, m. p. 135—136°, a —66° (Ac derivative, m. p. 112°), 
giving in CHC13 a yellow colour w ith H 2S 0 4 but no 
colour with SbCl3 in CHC13 or CC13-C02H ; Lieber- 
m ann tes t blue, becoming green and then  brown; 
and ergosterol B, m. p. 145— 146° (Ac derivative, 
m. p. 139°, affording the isoergosterol B  on saponific
ation), yielding isoergosterol B  in air. The u ltra
violet absorption spectra of the  isomerides were 
studied. Benzoylergosterol has m. p. 164—165° 
when prepared from BzCl in pyridine a t  0°; BzCl 
a t 170° affords a Bz derivative, m. p. 125— 126°, 
which on hydrolysis gives a m ixture of ergosterol 
B  and isoergosterol B, from which i t  m ay be prepared. 
W indaus’ ergosterol C is a m ixture of isoergosterol 
B  and ergosterol B  ; ergosterol is nam ed ergosterol 
A . Reduction of ergosterol A  w ith Na and amyl 
alcohol afforded iso dihydroergosterol A, C27H 440, 
m. p. 173— 174°, and dihydroergosterol A , C27H440  
m. p. 20S—209 , the la tte r (the principal product) 
containing only one OH group. When similarly 
treated , ergosterol B  is partly  isomerised to  a-iso- 
ergosterol B, m . p. '188— 190° (Ac derivative, m. p. 
112°, affording on hydrolysis isoergosterol B). Di
hydroergosterol A  could not be isomerised with HC1 
(cf. Heilbron and Spring, A., 1930, 210).

A. A. E l d r id o e .
R efraction of solutions of com pounds w ith  

m any  acetylenic lin k in g s . V. R r e s t in s k i  arid N. 
P e r s s ia n z e v a  (Bcr., 1931, 64, [R], 2363—2370).— 
Determ ination of n  of as-diphenyl-y-mcthyl-A“5- 
pentadi-inen-y-ol, a£-diphenyl-y-phenylacetylenyl-A°8- 
pentadi-inen-y-ol, aO-diphenyl-y^-dimethyl-A'v-octa- 
di-inene-yC-diol, and aG-diphenyl-yvdiphenylacetyl- 
enyl-A0,)-octadi-inene-ys-diol in AcOEt, cycZohexanone, 
amyl alcohol, McOH, CGH G, COMe2, and N H 2P h  leads 
to  the  following conclusions. In  all cases the observed
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vals. of M  are considerably greater than the calc., the 
differences increasing with increasing no. of CPli-C 
groups. The E M  vals., which depend solely on the 
CPhiC groups, vary considerably from solvent to 
solvent in the limits, e.g., for the D  line from 2-25 in 
NH2Ph to 4-00 in COMe,. If the mean vals. for 
all experiments and solvents are chosen, the data 
E M a 3-07, EM ?  3-29, E M P 3-77, and E M y 4-30 may 
be adopted as mean val. of the increment for the 
CPhiC group. The influence of the solvent is very 
great, the compounds differing in this respect from the 
acetylenic and saturated y-glycols; the lowest results 
are observed in N H ,Ph, the highest in COMe2. Much 
smaller differences are observed with phenylacetylene.
a.z-Eiphcnyl-y-mcthyl-AA-pentadi-incn-y-ol, m .p . 110— 
111°, from AcOEt and Mg phenylacetylenyl bromide, 
as - diphenyl - ip-phenylacetylenyl - A“5 -pentadi-inen-y-ol, 
m. p. 130°, from CO(OEt)2, stereoisomeric aS-di- 
plienyl-y+dimethyl - A^-octadi-incne-y'Q-diols, m. p. 
105— 106° and 92—90°, respectively, from acetonyl- 
acetone and Mg phenylacetylenyl bromide, and uU-di- 
phenyl-yX,-diphenylacetylenigl -A ar>- octadi - inene - yX,-diol, 
m. p. 136°, from Mg phenylacetylenyl bromide and 
E t succinate, are described. H. W r e n .

S tru c tu re  and optical ro ta tion . I. Configur
ational rela tionship  of d isubstitu ted  propionic 
acids contain ing a  phenyl group. II. Optically 
active trisu b stitu ted  m ethanes containing a  
phenyl g ro u p . P. A. L e v e n e  and R. E. M a r k e r  (J. 
Biol. Chem., 1931, 9 3 ,  749—774).—The method pre
viously used for correlation of the configurations of 
acids of the type CHPhAlk-C02H  (I) is applied to 
the series CHPliAlk-CH2-C02H  (II). Configurative- 
ly  related members of (I) (this vol., 711, 821) rotate 
oppositely to the corresponding members of (II). The 
members of the configurativelv related pairs of acids 
[(I), A ik= Me and E t] and [(II), A lk=M e and E t] 
themselves ro tate in  opposite directions, indicating 
th a t the -C02H  and -CH2-C02H  groups are heavier 
than  Me or E t, bu t lighter th an  P r ; the same con
clusion is reached for the •[CH2]3,C02H  group. R e
arrangement of the relative positions of the heavier 
and lighter alkyl groups in CHPhAlkAlk' also leads 
to  a change in  rotation. The effect of a polar group 
or of a group absorbing in the near iiltra-violet 
differs w ith its distance from the asymmetric C atom.

The E t ester, b. p. l l l ° /4  mm., [a ft -7-41°, of
1-fi-phenylbutyric acid, b. p. 134°/4 mm., [aft —12-38° 
(from the dZ-acid by resolution with quinine), is 
reduced by N a and EtO H  in xylene to  \-y-plienylbutyl 
alcohol, b. p. 117°/S mm., [aft —9-15°, which with 
PB r3 gives l-y-phenylbutyl bromide, b. p. 120°/17 mm., 
[a ft —18-52°. The Grignard reagent from this is de
composed by ice and dil. HC1 to 1 -tp-plienylbutane, b. p. 
68°/20 mm., [a ft —6-S2°. The Et ester, b. p. 110°/ 
2 mm., [ a f t ‘—7-41°, of 1-fi-phenylvalerie acid, b. p. 
140°/4 mm., [a]]] —16-5° in C6H 0, is similarly con
verted into 1 -y-phenylamyl alcohol, b. p. 108°/1 mm., 
[aft -4 -5 3 °  (bromide, b. p. 127°/15 mm., fa]“ —22-23°). 
The alcohol from Mg Z-y-phenylamyl bromide and 
paraformaldehyde is converted by PBr3 into the 
brom ide; the Grignard reagent from this is decomposed 
by ice to  d-y-plienylhexane (III), b. p. 103°/25 mm., 
[aft +0-57°. The E t ester, b. p. 123°/2 mm., [a ft

+3-45°, of d -$-phenylhcxoic acid, b. p. 152°/4 mm., 
[“]“ +5-93°, is reduced to  d -y-plienylhexyl alcohol, 
b. p. 127°/5 mm., [ a f t  +2-51° (bromide, b. p. 112°/ 
2 mm., [ a f t  +10-96°, convertible into (III)]. fi-Phenyl- 
butylamine, [ a ] ] ]  —3-26°, is treated  with NOC1 in 
E t20  a t —50° and the resultant chloride converted 
into a Grignard reagent; dccomp. of this with C 02 
and H 20  gives d-$-phenylvaleric acid, b. p. 142°/5 mm., 
[ a f t  +2-86° in CGH G, and Z-p-phenylbutane, [a ft
— 1-92° (cf. above), respectively. d-^-Phenylbutyric 
acid, b. p. 135°/4 mm., [a ft +0-96°, is similarly pre
pared from P-phenylpropylamine, [ a f t  +9-86°. d-S- 
Phenylheptoic acid, b. p. 162°/1 mm., [ a f t  +2-12° 
(prepared from y-phenylamyl bromide, [ a f t  +11-05°, 
by the malonate method) (Et ester, b. p. 147°/1 mm., 
[ a f t  +1-05°); d -z-phemjlheptyl alcohol, b. p. 145°/ 
1 mm., [ a f t  +1-47° (bromide, b. p. 131°/1 mm., [aft 
+2-45°); d-y-phenyllieptane, b. p. 105°/16 mm., [ a f t  
+0-97°; l-S-phenyloctoic acid, b. p. 170°/1 mm., 
[ a f t  — 0-S2° (from y-phenylhexyl bromide, [ a f t
— 11-S5°) (Et ester, b. p. 152°/1 mm., [ a f t  —0-49°);
l-z-phenyloctyl alcohol, b. p. 147°/1 mm., [ a f t  -1 -1 °  
(bromide, b. p. 146°/1 mm., [aft —2-18°); d-S-phenyl- 
octane, b. p. 119°/18 mm., [ a f t  +0-62°; d-B-phenyl- 
hexoic acid, b. p. 156°/1 mm., [ a f t?  +2-01° (from 
y-phenylbutyl bromide, [ a f t  +6-03°) (Et ester, b. p. 
145°/1 mm., [a ft +1-4°); d-z-phenylhexyl alcohol, b. p. 
127°/1 mm., [ a f t  +1-96° (bromide, b. p. 133°/1 mm., 
[ a f t  +2-03°), and d-fi-phcnylliexane, b. p. 100°/22 mm., 
[ a f t  +1-96°, are described. p-Phenylhexoic acid, 
[ a f t  —2-32°, is converted by the Hofmann method 
into \-$-plienylamylaminc, b. p. 90°/3 mm., [ a f t?  —0-5° 
in 75% EtOH. H. B u r t o n .

Conjugated double link ings. XX. P e rk in 's  
synthesis. R. K u h n  and S. I s h i k a w a  (Ber., 1931, 
6 4 ,  [.B], 2347— 2352).— Condensation does not occur 
between PhCHO, crotonic anhydride, and K  crotonate 
or between crotonic acid, Ae20 , and PbO, whereas in 
presence of ierl. bases, particularly N E t3, PhCHO 
and crotonic anhydride afford a-vinylcinnamic 
[oi-benzylidene-A&-butenoic\ acid, m. p. 92° (corr.) [di- 
bromide, m. p. 172° (corr.)], oxidised by K M n04 to 
BzOH and by Cr03 to C02 and H 20 ; it  is hydrogen
ated in presence of P d-B aS 04 to a-benzyl-w-butyric 
acid [anilide, m. p. 89° (corr.)]. The corresponding 
ozonide is converted by boiling H ,0  into PhCHO, 
CH20 , and H 2C20 4. p-Nitrobenzafdehyde, crotonic 
anhydride, and N E t3 a t 100° give a-p-nitrobenzylidene- 
AP-butenoic acid, m. p. 151-2° (corr.), and a-o-chloro- 
benzylidene-AP-buienoic acid, m. p. 124-2° (corr.), is 
derived similarly from o-chlorobenzaldehyde. The 
mixed enolic anhydride,
CHMe:CH-C0-0-C(0H):CH-CH:CH2, is probably 
formed intermediately. H. W r e n .

Isom erism  of 9-fluorene derivatives. A.
K l ie g l  (Ber., 1931, 6 4 ,  [B], 2420—2423; cf. A., 1930, 
918, 1031).—Mainly a reply to  Bergmann (A., 1930, 
1031). Re-examination of the (3-fluorene-9-carboxylic 
acid of Schlenk and Bergmann established its identity 
with the purified, technical a-acid. 9-Methoxyfluor- 
ene-9-carboxylic acid has m. p. about 184° (vigorous 
decomp.) whether prepared from Na 9-methoxyfluor- 
ene and C 02 or from diphenyleneacetic acid. The 
9-benzhydryffluorene obtained from CHPh2Na and
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9-chlorofluorene has m. p. 217° when crystallised from 
P raOH and subsequently from dioxan. The “ iso- 
meride ” of m. p. 187— 1S9° is a mol. compound of
9-benzhydrylfluorene and difluorenyl, prepared from 
its components in  P raOH. The existence of dimorph
ous forms of diphenyldiphenylene-ethylene is adm itted, 
bu t the  product considered by Schlenk and Bergmann 
to  be a stereoisomeride is a m ixture of the ethylene 
and ethylene oxide. H. W r e n .

Action of oxalyl chloride on fluorene-9-carb- 
oxylic acid. R. St o l l e  and L. E s t e r  (J. pr. Chem., 
1931, [ii], 132, 1— 14).—Interaction of fluorene-9- 
carboxylic acid w ith (C0C1)2 in complete absence of 
H 20  gives a very small yield of a cyclic diphenylenyl- 
oxalacetic anhydride, m. p. 311° (decomp.), to which
the structure (CcH 4)2C<[q q ,£ q  is assigned on account
of its reaction with pyridine to form 1 : 3 :  4-triketo- 
2 : 5-bisdijdienylenylcyclopentane (I), m. p. about 345°, 
CO (2 mols.), and C 02; (I) is also obtained by in ter
action of fluorene-9-carboxylic acid, (COCl)2, and 
pyridine, being then occasionally accompanied by a 
yellow substance, C28H 1G0 3, m. p. 283°, probably
(CgH 4)2C < q2 _ ^  |_j  ̂ . Decomp, of (I) with warm
10% aq. NaOH gives fluorene-9-carboxylic acid, 
fluorene-9-glyoxylic acid, and decomp, p roducts; w ith 
N H 2P h  it gives fluorene-9-glyoxylanilideanil, m. p. 
245°, and w ith NHPh-N H2 the corresponding phenyl- 
hydrazidephenylhydrazone, m. p. 190° (decomp.), and 
fiuorene-9-carboxyphenylhydrazide. E t -diketo- 
txa -bisdiplienylenyladipate, m. p. 213°, prepared in 
good yield by action of (C0C1)2 on E t potassiofluorene-
9-carboxylate, could not be cyclised to  (I), being 
hydrolysed to  its components readily by alkalis, and 
with difficulty by acids. A ttem pts to hydrolyse Et 
bisdiphenylenylacetonedicarboxylate, m. p. 129° (from 
C0C12 and E t potassiofluorene-9-carboxylate), fa iled ; 
i t  is converted by Ac20  and anhyd. NaOAc into 
9 : 9-diacelylfluorene, m. p. 97°, in 90% yield. 2 : 7- 
Dibromofluorene-Q-carboxylic acid,m. p. 240° (decomp.), 
prepared from M gEtBr and 2 : 7-dibromofluorene, 
gives with (C0C1)2 and pyridine the Br4-derivative of 
(I). Et fluorene-9-glyoxylate-anil, m. p. 138°, is pre
pared by gently warming an equimol. m ixture of 
N H ,P h and E t fluorene-9-glyoxylate,

H. A. P ig g o t t .
Abietic acid. P . L e v y  [with H. T i l l m a n n s ] 

(Ber., 1931, 64, [B], 2441—2446).—Details are given 
for the conversion of abietic acid by H B r and HC1 in 
AcOH into dibromodihydro-, m. p. 175—176°, and 
dichlorodihydro-abietic acid, m. p. 190—192° (de
comp.) when slowly heated, respectively. Treatm ent 
of the Br2-acid with KOH in E tO H  yields a mono- 
hydroxymonohydroabietic acid, m. p. indef. 154°, not 
identical with the acid described by R au and Simonsen 
(A., 1925, i, 687). Chlorohydroabietic acid, m. p. 
192—195° when rapidly heated, is obtained from the 
Cl2-acid and AcOH. When heated a t 200° the Cl2- 
acid gives abietic acid, whereas in boiling quinoline it 
gives a product, C20H 30O2, m. p. 187°, [a ft -73-17°. 
Monohydroxymonohydroabietic acid, m. p. 225—227°, 
is smoothly prepared from the Cl-acid and moist 
Ag20 . Abietic esters unite with H  halides under the

same conditions as the acid; Me, m. p. 148°, and 
Et, m . p. 138—140° (decomp.), dibromodihydroabietate, 
Me, m. p. 163— 164°, and Et, m. p. 143— 145°, di- 
chlorodihydroabielate are described The Cl2-esters are 
converted by short trea tm ent w ith AcOH into Me, 
m. p. 126°, and Et, m. p. 82—84°, monochloromono- 
hydroabietate, respectively. H. W r e n .

4 - M ethylthioldiphenylam ine - 2 '  - carboxylic 
acid and  its  derivatives. P. G. S e r g e e v  (J. Gen. 
Chem. Russ., 1931, 1, 279—288).— i-Methylthioldi- 
phenylamine-2'-carboxylic acid, m. p. 195— 196°, is 
obtained by the action of l-bromo-4-methylthiol- 
benzenc on anthranilic acid, and of p-methyl- 
thiolaniline on o-chlorobenzoic acid. The following 
derivatives were prepared : Ba  salt, 4-methylthiol
diphenylamine, m. p. 84-5°; 3-methylthiolacridone, 
m. p. 260—261°; 4-bromophenylmethylsxdphoxide,
m. p. 86—87°; 4-methylsulphoxidodiphenylamine-
2'-carboxylic acid, m. p. 181°; and i-methylsulphonyl- 
diphenylamine-2'-carboxylic acid, m. p. 186—186-5°.

E. B. U v a r o v .
M ixed glycerides of salicylic acid. IV. W. 

H u m n ic k i  (R ocz. Chem., 1931, 11, 670—673).— 
ay-Dichlorohydrin (3-monosalicylate on treatm ent with 
Ag2C03, AgOH, or AgN03 does not yield glyceryl 
(3-salicylate. Merck’s “ glycosal ” is glyceryl a-sali- 
cy la te ; on chlorination with S 0 2C1 (3y-dichloro- 
hydrin a-salicylate, m. p. 58°, is obtained.

R. T r u s z k o w s k i .
A ction of phenylcarb im ide on a rom atic  hydr- 

oxy-acids. W. H u m n ic k i  (R ocz. Chem., 1931, 11, 
674—677).—o-, m-, and p-Hydroxybenzoie acids do 
not yield urethanes w ith PhCNO, the only product 
of reaction being CO(NHPh)2, even in non-aq. media. 
The phenylurethane of salol, m. p. I l l —112°, yields 
salol and CO(NHPh)2 on dissolution in aq. solvents.

R. T r u s z k o w s k i .
P rep ara tio n  of m -hydroxybenzonitrile . J . B. 

Cu l b e r t s o n , E. L. Ca r p e n t e r , and E. K. N ie l s e n  
(Proc. Iowa Acad. Sci., 1930, 37, 248—249).—The
reactions ra-nitro----->-m-amino-— »-m-hydroxy-benz-
aldehyde— >oxime— +nitrile were employed. Sn 
was removed by means of aq. NH3 from a solution of 
the residue of an E t20  extract of the hydroxyaldehyde, 
the aldehyde adsorbed by the ppt. being extracted 
with EtOH . The aldehyde was purified by crystall
isation from CC14 after treatm ent with norite. On 
dehydration of the oxime w ith Ac20  the Ac deriv
ative is preferably hydrolysed w ith 10% KOH w ith
out previous isolation. Ch e m ic a l  A b s t r a c t s .

P hysical p roperties  of optical antipodes. A. N.
Ca m p b e l l  (Ber., 1931, 64, [B], 2476—2477; cf. A., 
1930, 1289).—A reply to  Kortiim  (this vol., 956).

H. W r e n .
A zom ethines of hom ophthalim ide and its  

« -ary l derivatives. A. M e y e r  and R. V i t t e n e t  
(Compt. rend., 1931, 193, 5 3 1— 5 3 3 ).—Homophthal- 
imide when condensed with the NO-derivatives of 
NPhMe2, NPhEU, antipyrine, and p-tolylantipyrino 
gives p-dimethylaminophenyl-, m. p. 243°, p -diethyl- 
aminophenyl-, m. p. 196—197°, antipyryl-, m. p. 22jt— 
225° (decomp.), and p-tolylantipyryl-iminophthalon- 
imide, m. p. 227—228°. The N-P7i, m. p. 210°, 
N-p-foZyZ, m. p. 223—224°, W-a-yaphthyl,. m. p. 239—
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240°, and N -$-naphthyl, m. p. 180—181° (decomp.), 
derivatives of antipyryliminophtlialonimide are 
similarly prepared from the corresponding iY-arylated 
homophthalimides. A. A. L e v i .

D iffering m odes of reaction  of m agnesium  
phenyl b rom ide and lith ium  phenyl tow ards 
derivatives of naphthalic  acid. G. W i t t ig , 
M. L e o , and W. W i e m e r  (Ber., 1931, 6 4 , [B], 
2405—2411).—The action of more than  4 mols. of 
MgPhBr on Me naphtlialate leads to  ill-defined 
mixtures, whereas from naphthalic anhydride 9 : 10- 
dihydroxy-9 : 10-diphenylacenaphthene, m. p. 155— 
156° (cf. Beschke, A., 1909, i, 917), is produced, re 
action being thus accompanied by reduction. From 
1 : 8-dibenzoylnaphthalene and MgPhBr an isomeric 
9 : lO-dihydroxy-O : 10-diphenylacenaphthene, m. p.
171— 173°, is produced. Both glycols are converted 
by HC1 in boiling AcOH into 9 : 9-diphenylace- 
naphthenone and by HC1 in cold CHC13 into 9 : 10- 
dicliloro-9 : 10-diphenylacenaphthene, m. p. 185° 
(decomp.), transformed by Cu powder into 9 : 10-cZi- 
phenylacenaphthylene, m. p. 159-5— 161°.

Naphthalic anhydride and 4 mols. of LiPh yield 
resins, whereas with 2 mols. of the reagent the lactone 
of 1 - hydroxybenzhydrylnaphthalene - 8 - carboxylic
acid, C10I IG< C O ^ > O , m. p. 203—204°, is produced. 
This adds a further mol. of LiPh, yielding the com
pound C30H 22O, (I) (? C10H 6< ~ > 0 ) ,  m. p.
202—203-5°, also obtained from excess of LiPh 
and Me naphthalate or 1 : 8-dibenzoylnaphthalene. 
Further reaction to  form 1 : 8-di(hydroxybenz- 
hydryl)naphthalene does not take place. (I) is 
converted by HC1 in AcOH into the oxonium salt,

C io H s ^ p h 0. ^ 0 -1101’ m - P- 153—155°.
H. W r e n .

Rotenone. XV. S tru c tu re  of derric  acid.
F. B. La F orge (J. Amer. Chem. Soc., 1931, 53, 
3896—3901).—Derric acid is now considered to be (I) 
(cf. A., 1930, 1187) and rissic acid (Takei, this vol., 
490) to  be (II), since decarboxyrissic acid (III) (Takei,

M e 0 / \ C H 2-C0,H Me0,'/ ' \ C 0 2H
MeOt J0-CH2-C02H  MeOl Jo -CH2-C02H

(I.) (II.)

loc. cit.) [Dr-derivative, m. p. 150°; CZ-derivative, 
m. p. 146° (Et ester, m. p. 83°), from (III) and PC15; 
the NOo-derivative, m. p. 214—215° (Et ester, m. p. 
164—165°), is prepared from (II) and H N 03, and is 
described by Takei as a nitrodimethoxybenzoic acid] 
is identical with 3 : 4-dimcthoxyphenoxyacetic acid, 
m. p. 116—117°, obtained from Na 3 : 4-dimethoxy- 
phenoxide and CH2I-C02E t in EtOH. Takei’s sug
gestion th a t (III) is 2 : 5-dimelhoxymandelic acid, m. p. 
101° (softens a t 90°), is disproved by synthesis of the 
latter from 2 : 5-dimethoxybenzaldehyde by the 
usual method. 2 : 3-Dimcthoxymandelic acid has m. p. 
96°. H. B u r t o n .

s p ir o-Com pounds. I. P. K. P a u l  (J. Indian 
Chem. Soc., 1931, 8, 717—724).—cydoPentane-, m. p. 
357°, cydohexane- (I), m. p. 266°, 3-melhykydo-

hexane-, m. p. 259°, and 4-methylcydohexane-, m. p. 
252°, -spiro-2 ': 4 '-dicyanocydobutane-2': 4 ‘-dicarb- 
oxylimides are prepared by K err’s method (A., 1929,
445) from the. appropriate Guareschi imide and 
CH2I2. Hydrolysis of (I) with 2%  NaOH gives 
cyclofreaxi?iespiro-2' : 4 '-dicarbamylcydobutane-2' : 4'- 
dicarboxylic acid, m. p. 180° (decomp.), whilst hydro
lysis of the other imides with 10% KOH affords 
cyclope«(«?ie-, m. p. 188°, 3-methylcydohexane-, m. p. 
211°, and 4-methylcydohexane-, m. p. 204°, -spiro- 
2' : 4' -dicyano-2' - carbamylcydobutane - 4' - carboxylic 
acids. These products are hydrolysed further by 
20% NaOH to cyclopentane-, m. p. 190° (decomp.), 
cyclo7iea:awe-, m. p. 190° (decomp.), 3-methylcydo
hexane-, m. p. 173° (decomp.), and 4-methylcydo- 
hexane-, m. p. 162° (decomp.), -spirocyclo&Mieme- 
2' : 2' : 4' : 4 '-tetracarboxylic acids, which when heated 
a t 5° above their m. p. give mixtures (cis and trans) of 
the corresponding 2' : 4'-dicarboxylic acids, separable 
by treatment with AcCl (whereby the ci.s-fomr is 
removed as its anhydride). trans-cyclo/Ze.rane-, m. p. 
178°, and trans-3-methylcyclohcxane-, m. p. 176°, 
-spirocycloZwtowie-2': 4 '-dicarboxylic acids, and cis- 
cyclo/iearane-, m. p. 159—162°, and ds-4-methylcydo- 
hexane-, m. p. 180°, -spirocycloTwtone-2': 4 '-dicarb
oxylic anhydrides are described. The above com
pounds resemble in stability to alkalis the corre
sponding derivatives of norpinic acid described by 
Kerr (loc. cit.). H. B u r t o n .

Constituents of petro leum . I. J . v o n  B r a u n  
and others.—See this vol., 1396.

Autoxidation of benzaldehyde . E . R a y m o n d .— 
See this vol., 1375.

A ttem pted isolation of copper benzaldehyde.
D . B. B r ig g s ,  H. S a e n g e r ,  and W. W a r d l a w  (J.C.S., 
1931, 2552—2555).—The substance obtained by Bcr- 
nouilli and Schaaf (A., 1922, i, 1029) by the action 
of Cu on PhCHO in PhMe is not Cu benzaldehyde, 
bu t benzaldehyde Cu benzoate, Cu(OBz)2,PhCHO,II20  
(I). When crystallised from pyridine dipyridine Cu 
benzoate, Cu(0Bz)2,2C5H 5N,H20 , results, formulated 
2[Cu(PhCHO)2],5C5H sN by Schaaf (A., 1923, i, 
799); when heated th is compound loses 1 mol. of 
H 20  and 1 mol. of pyridine to give monopyridine Cu 
benzoate, Cu(OBz)2,C5H 5N. On prolonged heating 
C u(O B z ) 2 is left and on keeping with quinoline, 
C5H 3N is replaced to give monoquinoline Cu benzoate. 
C u(O B z ) 2 when heated with PhCHO in PhMe produces 
(I). I t  is suggested th a t B z02H  is formed as an in ter
mediary. F. R. S h a w .

Condensation of aldehydes and ketones w ith  
ethyl chloroacetate. II. A rom atic aldehydes 
and  ketones. B. N. R u t o v s k i  and N. A. D a e v  (J. 
Gen. Chem. Russ., 1931, 1, 185— 189).—Action of 
the Na compound of PhCHO on E t chloroacetate 
gives CH2Ph-OH, CH2Ph-CHO, and NaCl. The Na 
compound of COPh2 gives CHPhyOH, diphenyl- 
glycidic acid, and NaCl. The presence of electro
negative Cl in the a position renders the H  atom in 
the CH2C1 group mobile, the reaction proceeding : 
2CAr2-ONa +  CH2Cl-C02E t — > 2CHAr2-ONa — >
CHAryOH +  CA ty<£H .c o j £ .  E  B UvAR0V-
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A ction  of p h en y lca rb im id e  on  so m e  a ro m a tic  
am in o -o x im es . C. V. G h e o r g h i u  (Bull. Soc. cliim., 
1931, [iv], 49, 1205— 1210).—In  contrast to  the thio- 
carbimides (this vol., 210), phenylcarbimides yield pro
ducts with amino-oximes, formed by addition of 2 mols. 
of PhNCO to 1 mol. of amino-oxime. Thus p-amino- 
bcnzaldoxime in C6H G yields dicarbanilido-p-amino- 
benzaldoxime, NHPh-CO-NH-C6H 4-CH:NO-CO-NHPh, 
m. p. 176—177° (deconvp.); dicarbanilido-m-amino- 
benzaldoxime, m. p. 171° (decomp.), and -p-aminoaceto- 
phenoneoxime, m. p. 178— 179° (decomp.), are similarly 
obtained in COMe,, and dicarbanilido-m-amino- 
anisaldoxime, m. p. 170— 171° (decomp.), and -aceto- 
¡dienoneoxime, m. p. 175—176°, in  Et.,0. The di- 
carbanilido-o-aminobenzaldoxime, m. p. 195—196° 
(dccomp.), obtained from o-aminobenzaldoxime in 
E t20  is probably (3-2-keto-3-phcnyl-l : 2 : 3 : 4-tetra- 
hydro - 4 - quinazolylhydroxylaminccarbanilide, a 
structure which is supported by the fluorescence of 
its  solution in  H 2S 0 4 on dilution w ith H 20 .

R . B rightm an .
C ondensa tion  of a ld eh y d es w ith  h y d razo n es .

V. C ondensa tion  of benzaldehyde w ith  th e  
p h en y lh y d razo n es of a n is -  and. p -d im e th y l-  
am in o b en z -a ld eh y d es . A. G i a c a l o n e  (Gazzetta; 
1931, 61, 639—642).—PhCHO condenses with anis- 
aldehydephenylhydrazone, giving 4 : 4 '-di-p-methoxy- 
benzylidcnehydrazinctriphenylmethane, m. p. 166— 
167°, and w ith  p-dimethylaminobenzaldehyde giving 
4 : 4 ' - di - p  -. dimcthylaminobenzylidcnehydrazinotri - 
phenylmethane, m. p. 213—214°, the product in 
each case being identical -with th a t obtained from 
the aldehyde R*C6H 4*CHO and dihydrazinotriplienyl- 
methane. Vanillin condenses w ith dihydrazinotri- 
phenylmothane giving 4 : 4 ' - di-p - hydroxy-m-mdhoxy- 
bcnzylidenchydrazinotriphenylmethane m. p. 154°, bu t 
vanillinphenylhydrazono does not condense with 
PhCHO. ■ E. E. J . M a r l e r .

B eh av io u r of p h en y lh y d razo n es w ith  con
d en sin g  m ed ia . A. G i a c a l o n e  [with A. D o m e n i c o ]  
(Gazzetta, 1931, 61, 642—645).—When benzaldehyde- 
phenylliydrazone is heated with ZnCl2 or dissolved 
in  H ¡S04, dibenzyhdenedihydrazinotriphenylmethane 
and a salt of NHPh-N H2 are formed, on account of 
partial hydrolysis of the hydrazone, the  liberated 
PhCHO condensing w ith the remaining hydrazone. 
The phenylhydrazones of anisaldehyde and salicyl- 
aldehyde react similarly with ZnCl2, bu t salicylalde- 
hyde does not react w ith H ,S 0 4, and anisaldehyde 
reacts only in presence of E t  orthoformate.

E. E. J .  M a r l e r .
A ction  of b ro m in e  on  o -to ly lh y d razo n es a n d  

o -n itro p h en y lh y d razo n es. P . D. C h a t t a w a y  and 
A .  B. A d a m s o n  (J.C.S., 1931, 2787—2792).—The 
action of 2 mols. of B r on the  o-tolylhydrazones of
o-, vi-, and p-nitrobenzaldehydes results in  bromin- 
ation in the «-position and in  the 3-position in the
o-tolyl nucleus; excess of B r causes further sub
stitution in the 5-position, and less B r gives m ixtures 
of B r2-derivative and unchanged hydrazone. The 
products described are : to-bromo-m.-nitrobenzaldehyde-
3-bromo-, m. p. 164°, -3 :5 -dibromo-, m. p. 152°, 
o>-bromo-p-nitrobenzcddehyde-3-bromo-, m . p. 186°, and 
- 3 : 5-dibromo-o-tolylhydrazom, m. p. 175°. These

react w ith N H 3 to give respectively : 3-bromo-, m. p. 
149°, 3 : 5-dibromo-o-tolyl-m-, m. p. 150°, 3-bromo-, 
m. p. 152°, and 3 : 5-dibromo-o-tolyl-p-nitrobenzyl- 
hydrazidinc, m. p. 171°, and with NaOAc, m-nitrobenz- 
$-acetyl-3 : 5-dibromo-, m. p. 176°, and p -nitrobenz-fi- 
acetyl-3-bromo-o-tolylhydrazide, m. p. 195°, are obtained.

- Bromo - o - nitrobenzaldchyde - 3 - bromo - o - tolylhydr- 
azone, m. p. 106° (3 : 5-dibromo-, m. p. 137°), is con
verted by N H 3 into 3-kelo-l : 2-ondo-3'-bromo-o-tolyl- 
imino - 2 : 3 -  dihydro - 1 : 2 -  benzisodiazole 1 - oxide, ex
plodes 151° (3 : 5-dibromo-, explodes 145°), which is 
reduced to the corresponding benzisodiazole, m. p. 
1S1°.

The compounds obtained from the nitrophenyl- 
liydrazones of PhCHO and nitrobenzaldehydes behave 
similarly : w-bromobenzaldehyde-, m. p. 166°, co-bronio- 
va.-nitrobenzaldehyde-, m. p. 201°, and <ss-bromo-p-nitro- 
benzaldchyde-4-bromo-2-nitroplienylhydrazone, m. p. 
242°; 4-bromo-2-nitrophemyl-, m. p. 188°, 4-bromo-
2-nitroplienyl-m-nitro-, m. p. 245° (decomp.) [hydro
chloride., m. p. 235° (decomp.)], and 4-bromo-2-nitro- 
phenyl - p - nitro-benzenylhydrazidine, m. p. 249°; 
m -nitrobenz - (3 - acetyl- 4 -bromo - 2 - nitrophenylliydrazide, 
m. p. 173° ; co-bromo-o-nitrobenzaldehyde2-nitrophenyl- 
hydrazone, m. p. 137°, and 3-&e/o-l : 2-endo-4'-bromo- 
2'-nitrophenylimino - 2 : 3 -  dihydro-1 : 2 - benzisodiazole 
1 -oxide, explodes a t 142°. P. R . S haw .

A ction  of b ro m in e  a n d  of ch lo rin e  on  2 : 4 -  
d in itro b en za ld eh y d e-p h en y l- a n d  -p -to ly l-h y d r- 
azones. E. D. Chattaavay and A. B. A damson 
(J.C.S., 1931, 2792—2796).—Both Cl and B r sub
stitu te  in the o- and p-positions in the Ph residue and 
in the o- and oi-positions in the p-tolyl residue of the 
hydrazones, chlorination proceeding further than 
bromination. The following are described: a-bromo- 
2 : 4-dinitrobenzaldehyde-4-bromo-, m. p. 176° (de
comp.), and -2 : 4-dibromo-, m. p. 202° (decomp.), 
ca-chloro-2 : 4-dinitrobenzaldehyde-2 : 4-dichloro-, m. p. 
196° (decomp.), and - 2 : 4 : 6-trichloro-phenylhydr- 
azone, m. p. 129° (decompose when treated  with NH3 
or NaO Ac); w-bromo-2 : 4-nitrobenzaldehyde-3-bromo- 
p -tolylhydrazone, m. p. 141° (-3 : 5-dibromo-, m. p. 
152°), treated  w ith NH3 affords 0-nitro-l : 2-endo- 
3'-6romo-p-tolylimino-3-kelo-2 : 3-dihydro-l : 2 -benziso
diazole 1 -oxide, explodes 133° (-3 : 5-dibromo-, explodes 
142°), which is converted by E tO H  into the benziso
diazole, m. p. 250° (-3 : 5-dibromo-, m. p. 279°); 
«-chloro-2 : 4-dinitrobenzaldehyde-3-chloro-, m. p. 170° 
(decomp.), and -3 : 5-dichloro-p-tolylhydrazone, m. p. 
151° (decomp.); 2 : 4 -dinilrobenza-ldehyde-2 : 4 -d i
bromo-, m. p. 204°, and -2 : 4-dichlorophenylhydrazorie, 
m. p. 207°, -3 bromo-, m. p. 179°, -3 : 5-dibromo-, m. p. 
1S2°, -3-chloro-, m. p. 192°, and -3 : 5-dichloro-p-tolyl- 
liydrazone, m. p. 200°. E. R. Sh aw .

C o l o u r s  p r o d u c e d  b y  a l c o h o l i c  a l k a l i  h y d r 
o x i d e s  a n d  c o n c e n t r a t e d  s u l p h u r i c  a c i d  o n  c e r t a i n  
c h l o r o -  a n d  b r o m o - n i t r o - 3 - h y d r o x y b e n z a l d e -  
h y d e - p  - n i t r  o p h e n y l h y d r a z o n e s . A n  e l e c t r o n i c  
e x p l a n a t i o n .  H. H. H o d g s o n  and E. W. Sm ith  
(J.S.C.I., 1931, 50, 358—3 6 0 t).—6-Chloro-2 : 4-di- 
n itro  - 3 - hydroxybenzaldeliyde - p  - nitrophenylhydr- 
azone develops a  vivid royal-blue colour on treatm ent 
with aq. NaOH, whereas 2-chloro-4 : 6-dinitro-3-hydr- 
oxybenzaldehyde-p-nitrophenylhydrazone gives only
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a clarefc colour on warming, a behaviour which recalls 
that of 2 : 5-dichloro-6-nitrobenzaldehydephenylhydr- 
azone, the  only exception to Chattaway and Clemo’s 
generalisation (J.C.S., 1923,123, 3043). The anomal
ous behaviour cited is connected with the presence of 
a Cl atom  in position 2. An explanation of the 
variations of colour encountered, and also of the 
colours produced by conc. H 2SO,, on the Br-products 
in term s of modern electronic theory is advanced, 
the variations depending on the extent of ionisation 
of tho imino-H.

P ro d u c tio n  of pheny lg lyoxal. C . N e u b e r g  and 
E. H o f m a n n  (Biochem. Z., 1931, 239, 495— 497).— 
The method previously described (this vol., 486) is 
cheaper and better than  th a t of Henze (this vol., 843). 
If  desired the nitrosylsulpliuric acid may be replaced 
by I i 2S 0 4 and N aN 02. The yield is then 35—37%. 
p-Tolylglyoxal can bo obtained in the same way from 
p-methylacetophenone. W. M c C a r t n e y .

C o ndensation  of a ro m a tic  a ldehydes w ith  
n itro m e th a n e  in  p resen ce  of alcoholic so d iu m  
h y d ro x id e . N. A. L a n g e  and W. E. H a m b o t t r g e r  
(J. Amer. Chem. Soc., 1931, 53, 3865—3867).— 
Gradual addition of alcoholic NaOH to vanillin benzyl 
ether and M eN02 in E tO H  below 15°, and subsequent 
acidification, gives a 97% yield of «-nitro-4-bonzyl- 
oxy-3-methoxystyrene, which could not be prepared 
by Kobayashi’s method (A., 1928, 169). co-Nitro- 
3 : 4-methylenedioxystyrene, m. p. 161-5° (corr.), is 
prepared similarly from piperonal in 74% yield.

H .  B u r t o n .
S y n th es is  of alky lcyclopen tanones. J .  v o n

B r a u n , W. K e l l e r ,  and K. W e i s s b a c h  (Annalen, 
1931, 490, 179—18S).—Alkylsuccinic acids, prepared 
from the appropriate cyanohydrin and E t sodiocyano- 
acetate (cf. Higson and Thorpe, J.C.S., 1906, 89, 
1465), are converted into E t esters, which are reduced 
to glycols (N a-E tO H ); these are converted succes
sively into the corresponding dibromides, dicyanides, 
and adipic acids, which are finally distilled with 
F eS 04, or, alternatively, the dibromides are treated 
with Mg and C02. The following aro described: 
Et afi-dicyano-n-hexoalc, b. p. 173—177°/12 m m .; 
$-propyl-adiponitrile, b. p. 174— 176°/12 mm., and 
-adipic acid, m. p. 45—49°, b. p. 184—lS6°/0-l m m .;
3-n-propyloyclopentanone, b. p. 190—191° (oxime, 
m. p. 121— 122°; semicarbazone, m. p. 17S—179°; 
p-nitrobenzylidene derivative, m. p. 222°); E t afi-di- 
cyano-a-ethyl-n-butyrate, b. p. 160—162°/13 m m .; E t 
a-methyl-a-ethylsuccinate, b. p. 120°/13 m m .; (3y-rZZ- 
(■hydroxymethyl)-n-pentane, b. p. 141— 143°/14 mm. 
(dibromide, b. p. 114— 116°/13 mm .); fi-methyl-fi'- 
ethyladipicacid, m. p. 58—70°, b. p. 176—178°/0-7 mm. 
(probably a m ixture of stereoisomerides) (dinitrile, b. p. 
164— 166°/13 m m .); 3-methylA-dhylcyclopentanone, 
b. p. 180° (oxime, b. p. 117— 118°/11 m m .; semi
carbazone, m. p. 208—209°; bis-p-nitrobenzylidene 
derivative, m. p. 192°); E t H , b. p. 154—156°/12 mm., 
and Et2, b. p. 120—122°/14 mm., <x-methyl-r.-ethyl- 
succinates; y-mdhyl-y-hydroxymethylpentan-u-ol, b. p. 
142— 144°/14 mm. (dibromide, b. p. U4°/14 mm.) ;
3-methyl-3-ethylcyc\opentanone, b. p. 174° (semi
carbazone, m. p. 170°; p -nitrobenzylidcne derivative, 
m. p. 180°); E t H  trimethylsuccinate, b. p. 158°/14

m m .; fiPy-trimethylbutan-ixS-diol, b. p. 134— 136°/12 
mm. (dibromide, b. p. 106°/12 mm.). From  the 
last-named dibromide by action of KCN and subse
quent hydrolysis is formed a small am ount of 8-bromo- 
^yy-trimdhyl-w-valeric acid, b. p. 114— U6°/0-3 mm. 
(Et ester, b. p. 122°/12 mm.), in which the B r is not 
replaceable by Mg or org. bases. No definite ketonic 
product was isolated by action of Mg and C 02 on 
the dibromide. Reduction of isocampliorphorone with 
Pd-H 2 gives 3 : 3 : 4-tri7nethylcyc\ohexanone, b. p. 
184— 188° (oxime, m. p. 100°; semicarbazone, m. p. 
177°; di-p-nitrobenzylidene derivative, m. p. 226°), 
from winch no recognisable products were obtained 
by oxidation with du. aq. KM n04 a t  3—4°.

H. A. P i g g o t t .
O rien ta tio n  p h en o m en a  am o n g  th e  cijclo- 

hexanones. I. R. C o r n u b e r t . I I .  R. C o r n u - 
b e r t  and R. H u m e a u . I I I .  R. C o r n u b e r t  and 
A. M a u r e l . IV. R. C o r n u b e r t , R. H u m e a u ,
H. L e  B i h a n , and A. M a u r e l  (Bull. Soc. chim., 1931, 
[iv], 49, 1229—1238, 1238—1248, 1248—1259,
1260—1266).—I. The formation of the dissymmetric 
-CH2-CO-CRMe-and symmetric-CHR-CO-CHMe- types 
of ketone in the alkylation or arylation of ketones 
•CH2-C0-CHMe- is an orientation phenomenon and is 
not due to transposition. Alkylation of cycZohexanono 
affords successively (1) 2-alkylcycZohexanone; (2) a 
mixture of 85—90% of 2 : 2-dialkylcycZohexanone and
10—15% of 2 : 6-dialkyl derivatives; (3) 2 : 2 : 6-tri
alkyl- and (4) 2 : 2 : 6 :  6-tetra-allsyl-cycZohexanone. 
The secondary and condensation reactions increase 
with concentration of the ketone and the temp. 
Similarly, alkylation or arylation of a 2-alkyl- or 
-aryl-cycZohexanone affords 85— 90% of the 2 : 2- and
10—15% of the 2 : 6-derivative, the relative percent
ages depending on the nature of tho halogon atom  in 
the alkyl halide, chlorides yielding more of the 
2 : 6-derivative. Benzylation of 2-methylcycZoliexan- 
one affords a  m ixture of the 2-methyl-2 : 6- and 
-6 : 6-dibenzyl derivatives. The nature of the 2-alkyl 
group in the alkylcycZohexanone has little influence. 
A ttem pts a t phenylation or cycZohexylation failed. 
Alkylation of 3-methylcycZohexanone yields mainly 
tho 3 : 6-, together with a trace of 3 : 6 : 6-derivative; 
the.2 : 3-derivative has not been detected. The 3-Me 
group can thus inhibit the formation of the 2 : 3 : 6 -  
clerivative if there is an  alkyl group in the 6-position. 
Alkylation of 2 : 3-dimethylcycZohoxanone affords 77% 
of the 2 : 2 : 3 -  and 23% of tho 2 : 3 :  6-derivative. 
Alkylation of 4-methylcycZohexanono affords succes
sively (1) 4-methyl-2-alkylcycZohexanone, (2) a m ix
ture of 88% of 2 : 6- and 12% of 2 : 2-dialkyl deriv
atives, (3) 2 : 2 : 6-trialkyl-4-methyl-, and (4) 2 : 2 : 6 : 6 -  
tetra-alkyl-4-mcthyl-cycZohexanone, exactly as in the 
methylation of cycZohexanone itself. The formation of 
the dissymmetric ketone is attributed to dehydration of 
tho 2-mcthylcycZohexanol, •CH2-CH(OH),CHR-, yield
ing -CH2-CH:CHR- and the readier sodiation of the 
group>C H R  than  of > C H 2. The results are not 
interpreted by the theory of steric hindrance and the 
formation of sodio-derivatives >C-ONa is supported 
by the exclusive formation of 2 : 2 : 5-trimethylcycZo- 
hexanone by methylation of 2 : 5-dimethylcycZohexan- 
one, whilst amyl formate and NaNH2 yield the 
2 : 5-dimethyl-6-hydroxymethylene derivative.
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II . Variable results for the composition of the re
action m ixture obtained in the alkylation of 2-methyl- 
cycZohexanones are a ttribu ted  partly  to  viscous pro
ducts which accompany the  cryst. benzylidene com
pound in am ounts decreasing as the  difference in 
b. p. between methylcycZohexanone and the alkyl 
derivative increases and with the efficiency w ith which 
the methylcycZohexanone is eliminated with N aH S03. 
The viscous products are m ixtures of the benzylidene 
derivatives of 2-methylcycZohexanone and its alkyl 
derivatives, tho viscous product from 2 : 6-dimethyl- 
cycZohoxanone affording w ith H 2 in presence of Ni 
and condensation w ith PhCIIO the tetrahydropyrone 
of 2-methyl-6-benzylcycZohexanone. The formation 
of the tetrahydropyrone of 2-methylcycZohexanone 
and the reactivity of the latter with N aH S03, although 
destroyed on alkylation, lim it the accuracy of the 
method of calculating the composition of the reaction 
m ixture. There is no evidence th a t impurities in 
tho NaNH2 effect transposition or th a t  transposition 
occurs on working up or analysis. Me2S 04 yields 
88% of 2 : 2- and 12% of 2 : 6-derivatives, Mel afford
ing 89% and 11%, respectively. Benzylation of 
2-methylcycZohexanone w ith CH2PhBr affords 94% 
of dissymmetric and 6%  of symmetric isomeride, 
C II2PhCl yielding 89—90% and 11— 10%, respect
ively.

II I . M ethylation of 3-methylcycZohexanone by 
N aN H 2 and Me2S 0 4 affords a series of fractions, b. p.
172— 192°, from which have been obtained the oximes 
of 2 : 5-dimethylcycZohexanone, pulenone ( 2 : 2 :  5-tri- 
methylcycZohexanone), and 2 : 2 : 5 : 6-tetramethyl- 
cycZohexanone, condensation w ith  PhCHO in presence 
of HC1 affording the benzylidene compound of pulen
one and the  tetrahydropyrones of 2 : 5-dimethyl- and 
2 : 5 :  G-triinethyl-cycZohexanone. The 3-Me group has 
an almost exclusively y^-orienting influence and 
m ethylation of 2 : 5-dimethylcycZohexanone affords 
exclusively pulenone, the 2 : 5 :  6-trimethylcycZohexan- 
one resulting partly  from the formation of a 5 : 5-Na, 
derivative in the action of NaNH2 on 3-methyl-, but 
mainly from the 2 : 3-dimethyl-cycZohexanone which 
has no t been characterised. Allylation of 3-methyl- 
cycZohexanone similarly affords successively 2-methyl- 
5-allyl- (with-probably, a little 3-methyl-2-allyl-) and 
2-m ethyl-5: 5-diallyl-, with possibly traces of 3- 
methyl-2 : 6-diallyl-cycZohexanone. The 2 - methyl- 
5-propylcycZohexanone obtained on hydrogenation 
affords with 2 mols. of PhCHO two isomeric tetrahydro
pyrones. M ethylation of Z-menthone affords 2 : 5-di- 
methyl- w ith possibly traces of 1 : 2-dimethyl-5-Zso- 
propylcycZohexanone, which unlike dihydrocamphor- 
one does not give an abnormal benzylidene compound 
b u t a tetrahydropyrone in poor yield.

IV. Allylation of cycZohexanone w ith 2 mols. of 
NaNH2 and 2 mols. of allyl bromide affords 89% of 
2 : 2-diallyl- and 11% of 2 : 6-diallyl-cycZohexanone, 
allylation of allylcycZohexanone affording substan
tially  the same m ixture (86 : 14). Although the Na 
derivative of cycZohexanone with allylcycZohexanone 
and subsequent treatm ent with allyl bromide gives 
three times the normal yield of diallylcycZohexanone, 
this observation is insufficient to  prove the sodiating 
action of a  N a derivative, and the  formation of a 
benzylallylcycZohexanone when the allylcycZohexanone

is replaced by benzylcycZohexanone cannot be a ttr i
buted to  sodiation by the sodio-derivative. The 
greater reactivity  of N a in 2-sodio-2-methyl- th an  in
2-sodio-6-methyl-cycZohexanone towards alkyl brom
ides, the reactivity to  alkyl chlorides being similar, 
and the  differing sodiating action of the sodiomethyl- 
alkylcycZohexanones are further factors in determining 
the proportions of the alkylated products. M ethyl
ation of 2 : 3-dimethylcycZohexanone affords 77% of 
2 : 2 :  3-trimethyl- and 23% of 2 : 3 : 6-trimethyl- 
cycZohexanone. Benzylation of cycZohexanone affords, 
in addition to benzylcycZohexanone, 2 : 2-dibenzyl- 
cycZohexanone, m. p. 53—54°, with a little bcnzyl- 
cycZohexylidenecycZohexanone. 2-BenzylcycZohexan- 
one gives 98-5—99-5% of 2 : 2-dibenzylcycZohexanone, 
w ith traces of the 2 : 6-dibenzyl derivative, m. p. 
103— 103-5°. R .  B r i g h t m a n .

C on d en satio n  of k e to n es  in  th e  p re sen ce  of 
h y d ro c h lo ric  ac id  u n d e r  p re s su re . B. N. D olgov 
and I . N. V olnov (J. Gen. Chem. Russ., 1931, 1, 
340— 344).— The velocity of condensation and yield 
are increased considerably by the use of high pressures. 
The high pressures allow the use of large quantities 
of HC1 necessary for condensation of the higher 
ketones. E. B. U varov .

« -S u b s titu te d  acetophenone d eriv a tiv e s . I. 
« -H a lo g en o -d e riv a tiv es  of cam- a n d  « p -d in itro - 
ace tophenone . J . W. B a k e r  (J.C.S., 1931, 2416— 
2426).— Of the  co-halogeno-derivatives of to- and 
p-nitroacetophenone only the I-compounds are 
attacked by AcN 03. The resulting <o-N02-deriv- 
atives arc stable only in absence of air and H 20, 
whilst the co-bromo-«-nitro-derivatives, obtained in
directly, are more stable. These results are discussed 
on the basis of electronic theories. The action of Cl2 
on molten TO-nitroacetophenone gives the «-Cl-deriv- 
ative, m. p. 103° (A., 1928, 1009), converted by KBr 
in E tO H  and H 20  into the «-Br-derivative, also 
obtained by the method of Evans and Brooks (A., 
1908, i, 338). This is converted by K I in E tO H  into 
ca-iodo-m-nitroacetophenone, m. p. 96°, the solution of 
which in A c20  and H N 0 3, when evaporated in vac., 
gives ca-iodo-mca-dinitroacetophe?ione, analysed in a 
special apparatus, and hydrolysed to  m-nitrophenyl- 
glyoxal (semicarbazone, m. p. 203°; osazone, m. p. 
233°) (A., 1911, i, 987), TO-nitrophenacyl acetate 
(semicarbazone, m. p. 177°) (A., 1908, i, 338), TO-nitro- 
benzoic acid, and a little TO-nitrobenzoylformic acid, 
m. p. 105° (A., 1880, 253), also obtained by oxidation 
of 7/i-nitrophenylglyoxal w ith H N 0 3. «-Bromo- 
p-nitroacetophenone with K I in E tO H  gives a-iodo- 
p-nitroacelopJienone, m. p. 97—98°, converted by 
A c20  and H N 0 3 into (?) «-iodo-p«-dinitroaceto- 
phenone, which is hydrolysed by H aO to (?) p -nitro- 
phenacyl acetate, m. p. 124°, converted by NHPh-NH2 
in H 20  into th e phenylhydrazone, m. p. 178°, of p-nitro- 
phenacyl alcohol, and oxidised by H N 0 3 to p -nitro- 
benzoylformic acid, m. p. 150° (previous softening). 
The K  salt of «p-dinitroacetophenone (A., 1903, i, 16) 
with Br in H 20  gives p-nitrobenzoic acid, whilst in 
anhyd. E taO it gives <a-bromo-up-dinitroacetophenone, 
m. p. 89—90°, converted by H aO or K I into p-nitro- 
benzoic acid. ?n«-Dinitrostyrene w ith Br in hot 
CHC13 gives afi-dibromo-x-nitrpPfi-m-riitrdpKenylethane,
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m. p. 158°, converted by NaOAc in EtO H  into 
<a-bromo-mca-dinitrostyrene, m. p. 114— 115°. This with 
KOH in MeOH gives a small am ount of a-bromo- 
a-nitro-$-7nethoxy-$-m.-niirophenylethane, m. p. 103— 
104°, and the Me, acetal of ma-dinitroacetophenone, 
which is hydrolysed to  the ketone. The K  salt of this 
with B r in anhyd. E t ,0  gives (a-bromo-m.ca-dinitro- 
acetophenone, m. p. 87°,"converted by H ,0  or K I into 
m-nitrobenzoie acid. A. A. L e v i .

R eac tiv itie s  of « -h a lo g en  a to m s in  aceto- 
phenone. D. M a t h e s o n  and J . E. H u m p h r i e s  
(J.C.S., 1931, 2514— 2516).—The reactivities of Cl, 
Br, and I  in the «-position in COPhMe towards 
N H ,Ph in E tO H  a t 40° are in the order I> B r> C l, 
the reaction being followed by the titration of the 
halogen acid liberated. The Cl-compound shows re
activity only when N H2Ph is in excess.

F .  R .  S h a w .
E s te r-e s te r-e n o l iso m e risa tio n  an d  th e  d im eric  

d ip h eny lth ioke ten . A. S c h o n b e r g ,  L. v o n  V a r g h a ,  
and H. K a l t s c i i m i t t  (Ber., 1931, 6 4 ,  [B], 2582— 
2584).— [3-Thiol - (3 - phenylthiol - aa - diphenylethylene 
(this vol., 964) is isomerised in boiling ligroin to Ph 
diplicnyldithioacetate, CHPh2-CS2Ph, m. p. 78—79°. 
When either substance or Ph  diphenylthioacetate is 
heated a t 250—280°, PhO II or PhSH is removed with 
production of dimeric diphenylthioketen,
CPh2.'C<^g]>C;CPh2, m. p. 257—25S°. Hydrolysis of
Ph diphenyldithioacetate with aq. H 2S 04 in AcOH 
yields diphenylacetic acid, m .  p. 146°. H. W r e n .

O rg a n ic  co m p o u n d s of su lp h u r . XX. S u l
p h u r  an a lo g u es of h ex ap h en y le th an e . I I .  A.
S c h o n b e r g ,  D. C e r n i i c ,  and W. U r b a n  (Ber., 1931, 
6 4 ,  [B], 2577—2581; cf. A., 1930, 1577).—Contrary 
to  Bergmann (A., 1930, 1584), the action of tliio- 
benzophenone on diazomethane in E t20  yields the 
colourless 4 : 4 : 5 :  5-tetraphenyltrimethylene 1 : 3-di-
sulphide, CHo-ty^.QpJj2, m. p. 199—200°, converted
by LiPh into CPh,ICPh2. Below its m. p. it  com
mences to  decompose into thiobenzophenone, S, and 
CH2ICPh2. Similarly, thiobenzophenone is converted 
by diazoethane and E t diazoacetate into 2-methyl- 
4 : 4 : 5 : 5-tetraphenyltrimethylene 1 : 3-disulphide, m. p. 
170—172°, and 2-carboxy ethyl-4 : 4 : 5 : 5-tetraphenyl
trimethylene 1 : 3-disulphide, respectively. These com
pounds, particularly th a t last-named, which decom
poses in indifferent media a t room temp, particularly 
in presence of light, are more thermolabile than the 
parent substance. Thiobenzophenone and diplienyl- 
diazomethane afford tetraphenylethylene sulphide; 
it is assumed th a t 2 : 2 : 4 : 4 : 5 : 5-hexaphenyl- 
trimetliylene 1|: 3-trisulphide is intermediately formed, 
but is too unstable to perm it isolation. H. W r e n .

D eriv a tiv es  of phenacy l su lp h id es  an d  th e ir  
p ro p e rtie s . A. K r e t o v , A. P a n t c h e n k o , and 
A. K o n o v a l t c h i k  (J. Gen. Chem. Russ., 1931, 1, 
396—400).—The action of Na2S on «-chlorodimethyl- 
acetophenone gives dimethylphenacyl sulphide (de
comp. above 100°), of which the dioximc was not 
obtained. The dioxime of p-methylphenacyl sulphide 
has m. p. 149— 150°, and the monophenylhydrazone, 
m. p. 137°. Bromination of phenacyl sulphide in

cold glacial AcOH gives the dibromide, m. p. 101°. 
On further bromination and heating, decomp, takes 
place, BzOH being formed. Phenacyl mercaplan (an 
oil, distils under reduced pressure) is prepared by the 
action of Na2S20 3 on «-chloroacetophenone. Deriv
atives of phenacyl sulphides are analogous to the 
parent substances and give ketone reactions, bu t with 
greater difficulty. E. B. U v a r o v .

S tru c tu res  of eno l-aceta tes a n d  th e  c o r re sp o n d 
ing v iny lam ines. L. J . R o l e  and R. A d a m s  (J. 
Amer. Chem. Soc., 1931, 5 3 ,  3469—3476).—R e
duction of E t [3-acetoxycrotonate (the enol-acetate of 
E t acetoacetate) in presence of P t0 2-P t-b lack  and 
AcOH gives E t butyrate. The enol-acetate, b. p. 
120—122°/2 mm., of benzoylacetone has the structure 
CHBzlCMcOAc, since it is reduced similarly to 
butyrophenone. The enol-acetate, b. p. 130— 133°/ 
2 mm., of a-phenylpentane-ay-dione is reduced to  a 
mixture of phenylbutylcarbinol and its ace ta te ; the 
mixture is oxidised (after hydrolysis) by  K 2Cr20 7 and 
dil. H 2S 04 to valerophenone, which when reduced 
catalytically yields a similar mixture. Similarly, the 
enol-acetofe, b. p. 136— 139°/2 mm., of a-phenyl- 
hexane-ay-dione affords a m ixture of phenylamyl- 
carbinol and its acetate, which on hydrolysis and 
oxidation yields Ph amyl ketone. Catalytic reduction 
of E t (3-aininocrotonate in AcOH gives E t (3-acetamido- 
butyrate, which on hydrolysis and subsequent distill
ation furnishes E t crotonate. E t n-butylacetoacetate 
and NH3 in E tO H  afford Et -amino-ci-n-butylcroton- 
ate, m. p. 31°, reduced catalytically (as above) in 
AcOH to Et $-acetamido-a-butylbutyrate, b. p. 158— 
160°/3 mm. (3-Amino-a-butylbutyric acid (hydro
chloride, m. p. 87—88°) passes a t 220° into a-butyl- 
crotonic acid, b. p. 160—163°/23 mm. H. B u r t o n .

B enzan th ro n e  d eriv a tiv es . I . N ew  sy n th es is  
of b enzan th rone d e riv a tiv es . II . D erivatives of 
b ro m o b en zan th ro n e . M. N a k a n i s h i  (Bull. Inst. 
Phys. Chem. Res. Tokyo, 1931, 1 0 ,  883—896, 897— 
908).—I. Anthrone is condensed with crotonaldeliyde 
to compounds, C18H 60 2, m. p. 242°, and C18H 140, 
m. p. 125—127°, both of which are converted by Br 
into y : 9-dibromo-9-butenyl-\0-anthrone, C'i8®-i40Br2,
C0 < C GH l> C B r-CH:CH-CHMeBr, m. p. 136°. The
dibromide is oxidised by K M n04 to 9-bromo-10- 
anthrone-9-carboxylie acid, m, p. 146°, and gives by 
treatm ent with A1C13 in P hN 02 a t 200° compounds, 
C18H9OBr, m. p. 173°, and C ,8H8OBr2, m. p. 258°, 
which yield bluish-violet vat dyes when boiled with 
NaOMe in MeOH, one Br atom  being lost. No 
methylbcnzanthrone is obtainable from crotonylid- 
eneanthrone itself.

II. Trinitrobenzanthrone, m. p. 247°, obtained 
from benzanthrone and H N 03 of d 1-48, is stable to 
C r03 oxidation. The Bz-N02 group is reduced by 
NH 3 and H 2S, and the product, m. p. 236°, gives by 
C r03 oxidation 2 : 7-dinitroanthraquinone. N itration 
of 3-bromobenzanthrone yields a N 0 2-compound, 
m. p. 301—301-5°, reducible to 3-bromo-2(or 1)- 
aminobenzanthrone, m. p. 248—250° (Ac derivative, 
m. p. 278°). The bromonitro-compound is converted 
by PC15 into 2(or l)-chloro-3-bromobenzanthrone 
7 : 7-dicliloride, m. p. 227°, and by N aO Et into a



1420 B R IT IS H  CHEM ICAL A BSTRA C TS. A.

green v a t dye. The quinoline, m. p. 245°, from the 
bromoamino-compound gives with N aO Et an intense 
brownish-red vat dye. Alkaline fusion of 3-bromo- 
2(or l)-nitrobenzanthrone gives a dinitrodibenz- 
anthrone (green vat dye), whilst tho bromoamine 
yields an  azine (reddish-brown). C. H o l l i n s .

M an u fac tu re  of h a lo g en a ted  cyclic k e to n es  of 
th e  acen ap h th en e  se r ie s . I. G. F a r b e n i n d . A.-G., 
—See B., 1931, 1041.

M an u fac tu re  of « -a m in o m e th y lb e n z a n th ro n e . 
I .  G. F a r b e n i n d . A.-G.—See B., 1931, 1041.

A n th ra q u in o n e  se r ie s . C o n d en sa tio n  of 3 :5 -  
d in itro p h th a lic  ac id  w ith  to lu en e . P. C. M i t t e r  
and R. G o s w a m i  (J. Indian Chem. Soc., 1931, 8. 
6S5—+ 8 8 ).—3 : 5-Dinitrophthalic anhydride and 
PhMe in presence of A1C13 givo 3 : 5-dinitro-2-p- 
toluoylbenzoic acid, m. p. 237°, reduced by F eS 04 
and aq. N H3 to 3 : o-diamino-2-p-toluoylbcnzoic acid, 
m. p. 170— i71°. This is converted by conc. H 2S 04 
a t  ICO—170° into 1 : 3-diamino-6-methylanthraquinone, 
m. p. 265°, characterised by its  conversion into 1 : 3-di- 
hydroxy-6-methylanthraquinone. H . B u r t o n .

1 : 3 -D ic h lo ro an th raq u in o n e . A. A. G o l d b e r g  
(J.C.S., 1931, 2829—2830).—Phthalic anhydride con
denses w ith m-dichlorobenzcne to give dichloro- 
benzoylbenzoic acid, which in 5%  oleum a t 155— 
160° forms 1 : 3-dichloroanthraquinone, m. p. 209— 
210°. F .  R .  S h a w .

S y n th e s is  of a liz a r in . V. I. M i n a e v  and B. P. 
F e d e r o v  (Bull. Inst, polytech. Ivanovo-Vosniesensk,
1930, 15, 113—130).—Anthracene is chlorinated in
0-Cf)H 4Cl2, yielding 90% of very pure 9 : 10-dichloro- 
anthracene, which is sulphonated w ith oleum in 
P h N 0 2; PhN O, is removed w ith steam  and the 
9 : 10-dicliloroanthracene-2-sulphonic acid converted 
quantitatively w ith H N 0 3 (d 1-2) into anthracene- 
2-sulphonie acid, which yields very pure alizarin in 
quant, yield on alkaline oxidative fusion.

C h e m i c a l  A b s t r a c t s .
3 -Io d o a liz a rin . A. G. P e r k i n  and C. W. II. 

S t o r e y  (J.C.S., 1931, 2620—2G24).—2-Hydroxy- 
(Hardacre and Perkin, A., 1929, 31'9) and 2 : 7-di- 
hydroxy- are the only 2-hydroxv-anthraqumones 
w ith tho 3-position free which are iodinated in 
pyridine, the la tter giving 3-iodo-2 : 7-dihydroxy- 
anthraquinone, m. p. 305— 307° (Ac2 derivative, m. p.
218—221°). Alizarin is inert, bu t alizarin 1-Me ether 
is converted into 3-iodoalizarin I-M e ether, m. p. 
235—237°, demothylated to  3-iodoalizarin, m. p. 
227—229° (Ac derivative, m. p. 205—207°), which 
dyes yellower shades th an  alizarin. Iodination of
1-bromo-2-hydroxyanthraquinone gives the 3-iodo-
2-hydroxy-compound (I) with elimination of B r ; but 
when excess of I  is used, a red  substance, m. p. 2S9— 
290°, is produced, related to, bu t not formed by the 
action of I  on, (I). F . R. S h a w .

P olycyclic  a ro m a tic  h y d ro c a rb o n s . V I. 3 : 4 -  
B en zp h e n an th ren e  a n d  i ts  q u inone. V II. 5  : 6- 
cyc?oP en teno-l : 2 -b e n zan th ra cen e , a  can cer- 
p ro d u c in g  h y d ro c a rb o n . J . W. C o o k  (J.C.S.,
1931, 2524—2528, 2529—2532).—VI. The Pschorr 
synthesis w ith a-(2-naphthyl)-o-aminocinnamic acid 
(cf. A., 1912, i, 547) gives a  m ixture of 1 : 2-benz-4-

anthroic acid (I), m. p. 281—282°, and 3 : 4-benz-.l- 
phenanthroic acid (II), m. p. 240—241°, separated 
through the Na and K  salts. W hen oxidised with 
C r03, (I) affords 1 : 2-benzanthraquinone-4-carboxylic 
acid, m. p. 292—293° (decomp.), which passes into 
the quinone on heating, whilst (II) is converted 
into 3 : 4-benz-d : \0-phcnanthraquinone, m. p. 187— 
188°, which reacts readily w ith o-phenylenediamine 
to  form 1 : 2-benz-?, : 4 -(l' : 2/-naphtha)phenazine, 
m. p .  1S9—190°. (I) is converted by Cu powder into 
3 : 4-benzphenantlirene, m. p. 68°, purified through 
its picrate, m. p. 126— 127°. 1 : 2-Benzanthracene
picrate, m. p. 141-5— 142-5°, contains 1 mol. of 
picric acid (cf. Elbs, A., 1886, 1037).

V II. 5 : 6-c?/cZoPenteno-l : 2-benzanthracene (III) 
(this vol., 612) (picrate, m. p. 195°; quinone, m. p .  
184-5— 185-5°) shows pronounced cancer-producing 
activity. The isomeric 6 : 7-cyclopenteno-1 : 2-benz- 
anthracene, m. p. 164— 165° (quinone, m. p. 182— 
184°), purified through its picrate, m. p. 1S0°, is formed 
a t  the same time. The constitution of (III) is proved 
by the oxidation of the quinone to  anthraquinone- 
1 : 2 : 5 : Q-tetracarboxylic acid, m. p. above 360° (Mei 
ester, m. p. 292—293°), identical with th a t obtained 
from 1 : 2 : 5 : 6-dibenzantliraquinone.

F. R . S i i a w .
C o n s t i t u t i o n  o f  c o r c h o r i t i n ,  a  n e w  c r y s t a l l i n e  

h i t t e r  [ s u b s t a n c e ]  f r o m  j u t e  s e e d s .  I. N . K. Sen  
(J. Indian Chem. Soc., 1931, 8, 651—665).—The 
mother-liquors from the crystallisation of corcliorin 
(A., 1930, 826; this vol., 337) contain a  little cor
choritin (I), C12H 1S0 3 (+0-5H 2O), m. p. (anhyd.) 218— 
220° (decomp.) (sinters a t 130°), [a ft (anhyd.) —35-1° 
in E tO H  (monoacetate, m. p. 120—122°; phenyl- 
urethane, m. p. 254—266°). (I) is unsaturated, is 
no t a  glucoside, contains a lactone grouping, does 
not give an  oxime, and when hydrolysed w ith E tO H - 
KOH affords, after acidification with AcOH, a small 
am ount of a substance, m. p. 182° (decomp.), isomeric 
with (I). Treatm ent of (I) w ith conc. HC1 a t room 
tem p, gives anhydrocorchoritin, m. p .  97—98° (de
comp.), whilst catalytic reduction (Pd) in MeOH 
affords dihydrocorchoritin, m. p. 191°. Distillation 
of (I) w ith Zn dust in H a yields gaseous and liquid 
products together w ith a C10H 8-like substance, m. p. 
135° [picrate, m. p. 107°; Ar0 2-derivative (?), m. p. 
150° (decomp.)], whilst oxidation with alkaline 
K M n04 gives AcOH, oxalic and pyruvic acids.
o-Phenylenediamine hydrochloride and (I) in AcOH 
givo a  blood-red coloration ; the reaction is used for 
detecting traces of (I). H. B u r t o n .

C o n s t i t u t i o n  o f  b i l e - p i g m e n t s . VI. S y n t h e s i s  
o f  m e s o b i l i r u h i n o g e n ,  n e o b i l i r u b i c  a c i d ,  m e s o -  
b i l i r u b i n ,  a  n e o x a n t h o b i l i r u b i c  a c i d ,  a n d  1  : 8 -  
d i h y d r o x y t r i p y r r o d i e n e s .  H. F i s c h e r  and E. 
A d l e r  (Z. physiol. Chem., 1931, 200, 209—231 ; cf. 
this vol., 967).—Me xanthobilirubate gives with 
S 0 2C12 a colourless CZ6-derivative, decomp. 167° ; 
the free acid does not yield a cryst. derivative. 
Bromination of bilirubic acid w ith 1 mol. of Br gives 
xanthobilirubic acid (I), which on bromination yields 
mesobilirubin (II) (as hydrobromide) (mesobilirubin 
ester, m. p. 216°). Reduction of (II) with N a-H g 
affords mesobiliruhinogen, w ith H I in AcOH neo-
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bilirubic acid (III) and bilirubic acid, fusion with 
resorcinol neoxanthobilirubic acid (IV). Reduction 
of (IV) w ith N a-H g gives (III). Condensation of 
(IV) w ith CH20  gives (II). Bromination of (I) a t 
—20° also gives (II), which is unchanged by H Br 
in AcOH. Bromination of (I) gives as by-product 
an isom.eride of (II), m. p. 305—310° (decomp.), 
absorption bands a t  695 and 635 mu (Jie ester hydro
chloride, m. p. 235—240°). Resorcinol fusion and 
jSTa-Hg reduction give the same products as those 
obtained from (II).

Bromination of 5-hydroxy-3 : 3 ':  5'-trimethyl-4- 
cthyl-I'-p-carboxyethylpyrrometheno yields a meso- 
bilirubin isomeride, deeomp. 327° (Me ester, m. p. 
222°). 5-Carboxy - 2 - formyl - 4-methyl - 3 - (3 - carboxy- 
ethylpyrrole w ith cryptopyrrole and HBr gives the 
unstable 5 - carboxy - 4 : 3 ':  5 ' - tr imethyl - 4 ' - ethyl - 3 - 
$-carboxyethylpyrrometliene hydrobromide, which with 
CH2Br*C02H  gives 5-bromo-4 : 3 ': 5'-tr ¿methyl A- 
ethyl-3 - (3 - carboxy ethylpyrrometh ene hydrobromide (V), 
m. p. 160° (decomp.). KOAc with (V) yields 5-liydr- 
oxy - 4 : 3 ':  5' - trimethyl - 4 - ethyl-ft - carboxy ethylpyrro- 
metliene, m. p. 282°. 5-Hydroxy-3-carbethoxyA-methyl- 
2-chlorcmiethylpyrrole (VI) condenses w ith opsopyrrole 
(boiling CGH fi) to form 1 : 8-dihydroxy-3 : G-dicarbeth- 
oxy-2 : 4 : 1-trimethyl-5-cthyltripyrrene, m. p. 2S3° 
(decomp.). (VI) condenses with opsopyrrolecarb- 
oxylic acid forming 1 : 8-dihydroxy-3 : 6-dicarbethoxy- 
2 : 4 :  l-trimethyl-5-$-carboxyethyltripyrrene, m. p. 
245°. (VI) heated in boiling MeOH with opsopyrrole 
gives 5-hydroxy-3-carbethozyA : 3 '-dimethylA'-ethyl-
pyrromethene, m. p. 210°, which condenses with 
PhCHO to  form [di-(5-hydroxy-3-carbethoxyA : 3'-di
methyl - 4 ' - ethyl)pyrromethene]'phenylmethane, absorp
tion bands 640 and 530 mg. J .  H. B i r k i n s h a w .

N ew  so u rce  of h y d ro caro ten e . 0 . R y g i i , A. 
R y g h , and P. L a l a n d  (Z. physiol. Cliem., 1931, 200,
261—262).—Hydrocarotene was isolated in small 
am ount from the juice of citrus fruits. I t  had no 
antiscorbutic action. J . H. B i r k i n s h a w .

a- a n d  6-C aro tene. R. K u h n  and E. L e d e r e r  
(Z. physiol. Chem., 1931, 200, 240—254).—Carotene 
isolated from ovaries, grass, spinach, or nettles con
tained none of the a-form. In  the leaf of germinating
seeds and in evergreens the (3-form predominated.
The two fornis were not separable by fractional 
crystallisation, b u t repeated precipitation of the 13- 
form with I  led to the isolation of the pure a-form, 
M b +364°, absorption bands a t 511 and 478 mg. 
Both forms show autoxidation a t about the same 
rate. The ratio  of the solubilities in C6H c a t 0° is 
a : (3=3 : 1 The rotation of a-carotene in CGH 6 is 
independent of concentration, but varies with the 
solvent. J . II. BrRiaNSHAW.

a-C aro tene fro m  p a lm  oil. R. K u h n  and H. 
B r o c k m a n n  (Z. physiol. Chem., 1931, 200, 255— 
258).—The carotene of palm oil shows the greatest 
optical activity  of all natural carotene mixtures. 
Pure a-carotene was separated from the m ixture by 
adsorption of the ¡3-carotene on fuller’s earth.

J . H. B i r k i n s h a w .
E las tic ity  of g u tta p e rc h a  h y d ro carb o n .

A. W. K. d e  J o n g  (Rec. trav. chim., 1931, 50, 1011— 
1017).—Thin films of guttapercha hydrocarbon

obtained by slow evaporation of a C6H G solution 
consist of microscopic rosettes of needles, and, after 
stretching, show straight extinction with polarised 
light between crossed Nicols. The changes during 
gradual stretching have been examined micro
scopically. Films obtained by rapid evaporation 
from light petroleum solutions were also examined.

J . W. B a k e r .
A utoxidation  of a(3-unsaturated k e to n es. I I I .  

D egradation  an d  co n stitu tio n  of p ip erito len ic  
acid. W. T r e i b s  (Ber., 1931, 64, [£], 2545—2552; 
cf. this vol., 1299).—Treatm ent of the lactone, m. p. 
26—28°, obtained by the autoxidation of piperitone 
(this vol., 94) with MeOH and H ,S 04 affords Me 
piperitolcnate, b. p. 212—215°, slowly oxidised by 
boiling H N 03 (d 1-26) to a compound containing N  
and finally to fsopropyl succinic acid. Gentle oxid
ation of it with K M n04 does not perm it the isolation 
of the expected dihydroxydihydro-acid, whereas 
more drastic oxidation affords the Me I I  ester of the 
ketodicarboxylic acid (I) [semicarbazone, m. p. 165°

C02H

, / C 0 2H 
P'-C02H

(10
(decomp.)], converted when heated in vac. into the 
Me ester of the ketomonocarboxylic acid (II), b. p. 
113°/13 mm. (semicarbazone, m. p. 12S—130°). The 
free ketodicarboxylic acid (I) is oxidised by alkaline 
NaOBr to CBr4 and the tricarboxylic acid (III), m. p. 
160—162° (decomp.), whereas, under like conditions, 
the ketocarboxylic acid (II) affords a-isopropyl- 
glutaric acid, m. p. 95°. To piperitolenic acid the 
constitution (IV) is therefore ascribed. The lactone 
of m. p. 26—28° (see above) is converted by boiling 
IINOj (d 1-15) into a substance containing N and 
CO H CO H  Anally into AcOH, fsobutyric, oxalic, and 
, 2 I 2 isoprop}-]succinic acid, and a tricarboxylic
I J acid (V), m. p. 169—170° (decomp.), 

\ /  which yields an anhydride, m. p. 145—
M C 02H  146°. The course of the autoxidation 

/  \  of piperitone in presence of alkali is
' ' represented by the scheme:

Protracted heating of piperitolenic acid a t its 
b. p. does not cause loss of C02, whereas after addition 
of solid KOH it gives an unsaturated hydrocarbon, 
b. p. 154°, which resinifies when preserved.

H. W r e n .
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Iso m é risa tio n  of p in en e  in  p resen ce  of a lu m in a .
P. A. M u l c e y  (Bull. Inst. Pin, 1931, 177—181, 201— 
206).—No camphene is obtained by the action of 
A120 3 on pinene a t its  b. p. Pinene vapour, passed 
over A120 3 a t 310—425°, gives dipcntene and much 
smaller amounts of Z-limonene, oc-terpinene, terpinol- 
ene, and light C6H 6 hydrocarbons. No camphene 
is detectable. C. H o l l in s .

P re p a ra t io n  of b o rn y l m o n o - a n d  d i-h y d ro g en  
o rth o p h o sp h a te s . K . P. J a c o b s o i i n  and L. J a c o b -  
SOHN (Compt. rend. Soc. biol., 1930, 105, 154—156; 
Chem. Zentr., 1931, i, 3363).—Ncuberg’s method 
(A., 1928, S8) gives both compounds; (C10H 17)2HPO.1 
has m. p. 221°. A. A. E l d r i d g e .

S tru c tu re  of fe rro cy a n id es . H. W. P o st  (J. 
Amer. Chem. Soc., 1931, 53, 3904—3905).—The 
formation of isoborneol (I) and i.sobornylamine (II) 
during alkaline hydrolysis of compounds of the type 
(C10H 17)2H 2Fe(CN)6 (III) (this vol., 736) appears to 
involve the existence of completely and partly  ionised 
forms of (III). (I) is probably formed from C10H 17 
and OH ions, whilst the production of (II) indicates 
th a t  the C10H 17 groups in (III) are attached directly 
to  N. H. B u r t o n .

O x id a tio n  of so m e fu ra n  d eriv a tiv e s  by  p e r -  
ac id s . J . B ô e s e k e n , C. O. G. V e r m j i , H. B u n g e , 
and C. v a n  M e e u w e n  (Rec. trav. chim., 1931, 50, 
1023— 1034).—The initial stage in the oxidation of 
furan derivatives with peracids is the formation of an 
oxide a t one of the double linkings, and this then 
polymerises (especially in AcOH) or is hydrated and 
further oxidised. Furan with 6—10% A c02H in 
AcOH gives only an amorphous resin, (C4H 50 2)„, mol. 
wt. 780, but with B z02H in CHC13 the monobenzoate,, 
m. p. 98— 100°, of 1 : 2-dihydroxy-1 : 2-dihydrofuran 
is obtained. W ith 70% A c02H in AcOH, 2-methyl- 
furan affords 5-keto-4-hydroxy-2-methyl-4 : 5-dihydro- 
furan, m. p. S7—89° (jrfienylhydrazideplmiylhydrazone, 
m. p. 109—110°) (together with 90% résinification), 
whilst furfuryl alcohol gives o-kelo-4 : 5-dihydrofuran, 
m. p. 150—153° (4%), ( ?) 5-keto-2-hydroxymethyl- 
2 : 5-dihydrofuran, b. p. 55°/0-5 mm. (12-5%), and 
80% résinification. Oxidation of furfuraldéhyde (1 
mol.) w ith 6—10% A c02H  (2 mois.) gives H C 02H 
(1 mol.), maleic acid (7%), and aldchydomaleic acid
CXf f i O H )  g g .m .p . 52—53°, converted by neutralis
ation and heating w ith KCN a t  100° into succinic 
acid. W ith 70% A c02H  formic and maleic acids are 
again obtained together with a laclonic acid, b. p.
49—50°/T5 mm. (phenylhydrazone, m. p. 114—116°),
which is probably 0 < ^ l ° E ^ y  ‘° H or 
n ^C H (O H )-Ç H ,
U<"CO CH-OH- J . W. B a k e r .

F u ra n  d eriv a tiv es . I I I .  I .  J . R i n k e s  (Rec. 
trav . chim., 1931, 50, 981—988).—5-Bromofuran-2- 
carboxylic acid (5-bromopyromucic acid, A., 1886,
446) with H N 0 3 (d 1-51) in Ac20  a t —10° gives 2- 
bromo-5-nitrofuran, b. p. 11S°/15 mm., m. p. 48°, 
converted by activated Cu powder a t 190° into 5 : 5'- 
dinitro-2 : 2 '-difuryl, m. p. 213—214°, identical with 
the by-product obtained in the nitration  of furan

(A,, 1905, i, 224). Decarboxylation of 3-nitro-2- 
methylfuran-5-carboxylic acid (I) (this vol., 95) 
affords Z-nitro-2-methylfuran, f. p. 8-0°, which with 
H N 0 3 and H 2S 0 4 gives a small yield of 3 : 5-dinitro- 
2-methylfuran, m. p. 74°, best obtained by similar 
nitration of (I). 2-Nitro-3-methylfuran (loc. cit.) is 
converted by H N 0 3 (d 1-2) a t 100° into the 2 : 5- 
(A70 2)2-compound, m. p. 89—90°. E t  3-methylfuran-
2-carboxylatc with H N 0 3 and Ac20  a t —10° gives 
the 5-N0 2-derivative, m. p. 61°, the free acid, m. p. 
160°, of which is decarboxylated to  5-nitro-li-mdhyl- 
furan, m. p. 291°. J . W. B a k e r .

O rie n ta tio n  in  th e  fu ra n  n u c leu s . H. G il m a n  
and G. F. W r ig h t  (Iowa S tate Coll. J . Sci., 1931, 5, 
85—88).—Di-iodofuran can be prepared from dehydro- 
mucic acid and converted into a Grignard reagent by 
trea tm ent with activated Mg-Cu alloy ; this renders 
possible the substitution of a variety of radicals on 
the furan ring. The following compounds have been 
p rep a red : E t 5-acetamido-3(4)-bromofuroate, m. p.
112°; E t 5-acetamido-‘3{4)-nitrofuroate, m. p. 138°; 
5-iodo-2-furoic acid, m. p. 192°.

Ch e m ic a l  A b s t r a c t s .
C ata ly tic  h y d ro g e n a tio n  of fu rfu ra ld eh y d e . 

R. L. V a n  P e u r s e m  (Proc. Iowa Acad. Sci., 1930, 
37, 225).—W ith Ni the max. yield (5%) of furfuryl 
alcohol is obtained a t 200°, and with Cu a t 215°.

Ch e m ic a l  A b s t r a c t s .
M ech an ism s of a d d itio n  a n d  su b s titu tio n  r e 

ac tio n s  of fu rfu ra ld eh y d e  a n d  i ts  d eriv a tiv es .
H . G il m a n , G. F. W r ig h t , J . B. D i c k e y , and A. P. 
H e w l e t t  (Proc. Iowa Acad. Sci., 1930, 37, 247— 
24S).—Substitution is preceded by 1 : 2-, 1 :4-, or 
1 : 6-addition. Ring fission, ring closure, and re
arrangement involving unsaturated linkings accoin- 
pany some of the transformations.

Ch e m ic a l  A b s t r a c t s .
C ann izzaro  re ac tio n  w ith  fu rfu ra ld eh y d e . H. 

G il m a n  and W. M. S e l b y  (Iowa S tate Coll. J . Sci., 
1930, 5, 15—IS).—Yields are recorded.

Ch e m ic a l  A b s t r a c t s .
P o ly m e ric  2 -fu rfu ry l m e rc a p ta n . H. G il m a n  

and A. P. H e w l e t t  (Iowa State Coll. J .  Sci., 1930, 5, 
19—23).—In  1 year a white solid, m. p. 135°, probably 
(C5H 0OS)7, was obtained. When kept, E t furoato is 
gradually converted into a substance of higher b. p. 
Furan compounds tend to  remain unchanged when 
highly purified and preserved in sealed containers.

Ch e m ic a l  A b s t r a c t s .
G o u m ary l-6 -th io carb im id e . B. B. D e y  and 

T. R. S e s h a d r i  (J. Indian Chem. Soc., 1931, 8, 527— 
530).—6-Aminocoumarin (I) and boiling CS2 in EtOH 
slowly, or with a little S more rapidly, give 6 : 6'-di- 
coumarylthiocarbamide (II), m. p. 250—252°. This 
with boiling A c20  gives coumaryl-6-thiocarbimide (III), 
m. p. 186— 187°, and 6-acetamidocoumarin. When 
treated with CSC12 in dry C0H 6, (I) forms an un
stable substance, probably the tlnoearbamyl chloride, 
which with H 20  gives the hydrochloride of (II) and
(III), which was better obtained from CSC12 and (I) 
(3 mols.) in aq. suspension a t 60°. (HI) is slowly 
transformed into (I) by AcOH, and on boiling with 
(I) in EtOH gives (II). Coumaryl-G-thiocarbamide, 
m. p. 234—235° (decomp.), is formed from (IH) and
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(I)-

aq. NH 3 in boiling EtOH. Phenyl-6-coumàrylthio- 
carbamicle, m. p. 169—170° (decomp.), obtained from 
(a) (III) and NH 2Ph, and (b) PhNCS and (I) in boiling 
EtOH or C6H 0, decomposes into (I) on melting. W ith 
NHj-NHPh in boiling C6H 0 (III) gives phenyl-6- 
coumarylthiosemicarbazide, m. p. 1711—172°, and with 
boiling E tO H  Et coumaryl-6-tliiocarbamate, m. p.
167— 168°. W ith boiling PhMe and A1C13 (I) yields 
b-thio-p-toluamidocoumarin, m. p. 253—254°. The 
following compounds were prepared by similar 
methods : 6 : 6'-dt-(4 : 1-dimethylcoumaryl)-, m. p.
25S—260°; 4 : 1-dimethylcoumaryl-, m. p. 241° (de
comp.), phenyl A  : 1-dimethylcoumaryl-thiocarbamide, 
m. p. 192° (decomp.) ; 4 :7 -dimethylcoumaryl-6-thio- 
carbimide, m. p. 235°. P . S. Ca h n .

C hrom one g ro u p . TV. 1 : 4 -S a-N aphthapyr- 
ones. B. K. M enon and K . V e n k a ta ra m a n  (J.C.S., 
1931, 2591—2596).— 1 : i-fia-Nagohthapiyrone (I), m. p. 
103°, is obtained when the oxym ethylene ketone from
1-acetyl-p-nàphthol (II) and E t  formate is treated 
with H 2S 04 in EtOH. Treatm ent of (H) with Ac20  

q jj and NaOAc a t 170° gives 2-acetyl- 
/.x  3 - m ethyl-1 : 4 - (3a - naphthapyrone,

CCPCH convei'ted by N H 3 in EtOH into 
11 V 3 - methyl -1 : 4 - pa - naphthapyrone, 

m. p. 168° (lit. 164°). 2-Acylation 
does not occur with aromatic 
anhydrides ; pa-naphthaflavone, 4'- 
methoxy- (III), m. p. 165°, and 

3' : 4 ' : 5 '-trimethoxy-, m. p. 159°, -|3a-naphtliajlavones 
are prepared in poor yield from Bz20 , anisic and tri- 
methylgallic anhydrides, respectively. 4 '-31ethoxy-, 
m. p. 143°, 3' : é'-dimethoxy-, m. p. 157°, and 3' : 4'- 
melhylenedioxy-, m. p. 169°, -fia-najdithaflavanones, pre
pared from (H) and anisaldeliyde, veratraldehyde, 
and piperonal, respectively, in presence of aq. E tO H - 
NaOH, are converted by PC15 in C6H 0 into (III), 
3 ' : 4:'-dimethoxy-, m. p. 168°, and 37 : -methylene-
dioxy-, m. p. 225—226°, -fia-naphthajlavones, respect
ively. 4 '-Hydroxy- and 3' : 4 '-dihydroxy-$u.-naphtha- 
flavones, prepared by déméthylation of the corre
sponding ÓMe-derivatives, have m. p. 283—285° and 
302—304°, respectively. Colour reactions of these 
substances are given. H . B u r t o n .

S y n th esis  of an th o cy an in s . V I. S y n th esis  of 
ch ry san th em in  ch lo ride . S. M u r a k a m i , A. 
R o b e r t s o n , a n d  R . R o b in s o n . V II. F o u r  iso 
m e ric  p-glucosides of p e la rg o n id in  ch lo ride . 
A. L e ó n , A. R o b e r t s o n , R. R o b in s o n , a n d  T. R . 
S e s h a d r i . V III. S y n th esis  of oenin  ch lo ride . 
L . E. L e v y , T. P o s ter n a c jk , a n d  R .  R o b in s o n .
IX. S y n th esis  of oxycoccicyanin ch lo ride . D is
tr ib u tio n  n u m b e r  of an th o cy an in s . L . E . L e v y  
a n d  R . R o b in s o n .  X. S y n th esis  of 3-(3-galactos- 
idy lcyan id in  ch lo ride , w h ich  is  believed  to  be  
id en tica l w ith  id æ in  ch lo ride , a n d  of 3 -p -galactos- 
idy lpeon id in  ch lo ride . (Miss) K . E. G r o v e  a n d  

\ R .  R o b in s o n .  XI. F ise tin in  ch lo ride . E. L. 
a ç n s e k a  a n d  R .  R o b in s o n .  X II. F ise tin id in  
and, lu teo lin id in  ch lo rid e s . A. L e ó n  a n d  R .  R o b in -  
s o n . \ X I I I .  5-[3-Glucosidyl- an d  5 -lac tosidy l- 
h irsu ttd in  ch lo rid es. L . E. L e v y  a n d  R . R o b i n s o n  
(J.C.S., IS31, 2665—2671, 2672—2701, 2701—2715, 
2715—2722>. 2722—2730, 2730—2732, 2732—2737, 

5  a

2738—2742; cf. A., 1928, 895).—VI. Chrysanthemin 
chloride (I) is shown by synthesis to  be 3-(3-glucosidyl- 
cyanidin chloride. Mecocyanin chloride is 3-(gluco- 
sidylglucosidyl)cyanidin chloride, since i t  resembles 
(I) in colour reactions and yields (I) on hydrolysis. 
Similarly, keracyanin and prunicyanin are probably
3-biosides. Cyanin (II), peonin, pelargonin, and 
malvin may, however, be diglucosides. (H) is con
sidered to be probably cyanidin 3 : 5-diglucoside 
because of its resemblance to  fisetinin chloride in 
colour reactions, its stability to  oxidising agents, 
and its partial hydrolysis. The N a2 salt of co-chloro- 
3 : 4-dihydroxyaeetophenone (improved prep.) with 
Ac20  in cold CgH 6 gives (¿-hydroxy-3 : 4z-diacetoxy- 
acetophenone (III), m. p. 86—87° (reduces cold 
Eehling’s solution in presence of a littlo EtOH), 
isolated as CaCl2 compound, 2C12H 120 6,CaCl2, m. p. 
126—127°, from which it is regenerated by H 20 . 
(HI) with O-tetra-acetyl-a-glucosidyl bromide and 
Ag20O3 in dry CHC13 gives a>-0-tetra-acetyl-fi-glucosid- 
oxy-3 : 4-diacetoxyacetophenone, m. p. 105—105-5°, 
which, when condensed with O-benzoylphloroglucin- 
aldehyde and HC1 in dry  CHCl3-E tO H  or EtOAc, 
hydrolysed by NaOH, treated  with HC1, and subse
quently with picric acid, affords 3-fi-glucosidoxy- 
5 : 7 : 3 ' :  4' -tetrahydroxyflavylium picrate, +4H .,0 , 
m. p. 170—175° or higher according to the rate of 
heating (vigorous decomp. 190—193°), identical with 
the picrate prepared from “ asterin ” chloride and 
chrysanthemin chloride, and converted by HC1 in 
MeOH into the corresponding chloride, identical in 
crystal form, solubility, distribution no., and colour 
reactions in buffered solutions with natural chrys
anthemin chloride from four different sources.

VII. The 5-, 7-, and 4 '-p-glucosides of pelargonidin 
chloride are synthesised (cf. loc. cit.), and the first 
mentioned is identified with pelargonenin chloride, 
which differs from the other glucosides in colour 
reactions. Pelargonin is pelargonidin 3 : 5-di- 
glucoside, since it  is stable to  very dil. aq. EeCl3; its 
methylation (A., 1928, 1255) and th a t  of monardein 
are discussed on the basis of this constitution. 6- 
Orcylaldehyde, «-hydroxy-p-acetoxyacetophcnone (I), 
and HC1 in dry EtOAc give 3 : 7 :  4 '-trihydroxy-5- 
methylflavylium chloride, -f- H20 , and a small amount 
of xanthylium salt. y-Orcylaldehyde led similarly to  
3 : 5 :  4 '-triliydroxy-1 -methylflavylium chloride, + 2 H 20 . 
4 :  6-Dihydroxy-2-methoxybenzaldehyde (prepared 
from phloroglucinol m ethyl ether), CH2PhBr, and 
KgCOa in boiling COMe2 yield 2-hydroxyA-benzyl- 
oxy-6-methoxybenzaldehyde, m. p. 101-—102°, the 
constitution of which is proved by condensation with 
(I) to a fiavylium salt. 6-Methylphloroglucinalde- 
hyde benzyl ether, (I), and HC1 in dry EtOAc give 
3 : 4 '-dihydroxy-1 -benzyloxy-o-methoxyfiavylium chlor
ide, hydrolysed by conc. HC1 in hot AcOH to 3 : 7 : 4'- 
trihydroxy-5-methoxyjlavylium chloride, +  1-5H20. 
Condensation of 6-hydroxy-2-benzoyloxy-4-methoxy- 
benzaldehyde with (I), hydrolysis of the product with 
NaOH in an atm. of H 2, and subsequent treatm ent with 
HC1 affords 3 : 5 :  4 '-trihydroxy-1 -methoxyjlavylium 
chloride. co-4-Diacetoxyacetophenone and hot aq. 
KOH give <o : i-dihydroxyacetoploenone, m. p. 177— 
178° after sintering a t 170° [K  salt (II), + 2 H 20  (lost 
a t  120°), turns brown a t 235° and decomp. a t  275°;
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Ag  salt, decomp. in warm H 20 ; osazone, m. p. 212— 
214°], which, when condensed with 2-0-benzoyl- 
phloroglucinaldehyde (III) (modified prep.), yields 
5-0-benzoylpelargonidin chloride. (II) and a-tetra- 
acetylglucosidyl bromide (IV) in  aq. COMe2 give 
to-hydroxy A-tctra-acelylglucosidoxyacetophenonc, m. p. 
149— 150° (reduces cold Fehling’s solution and hot 
ammoniacal A gN 03), which with (III) and HC1 
in dry  E t20-CHCJ3 yields 5-O-benzoylA'-O-tetra- 
acetylglucosidylpelargonidin chloride, darkens a t  182°, 
sinters a t 193°, decomposes a t 198°, transformed by 
successive treatm ent with NaOH and HC1 into 4'-(3- 
glucosidylpelargonidin chloride, +2-75H 20 , decomp. 
184° (corresponding picrate, decomp. 146—148°), 
which gives pelargonidin chloride on hydrolysis. The 
Ag  salt of (III) (modified prep.) [but not the K  salt 
(decomp. above 70°)] and (IV) in dry  C6H 6 give a 
poor yield of 2-benzoylA-{i-ietra-acetylglucosid,ylphloro- 
glucinaldehyde (V), m. p. 144— 145°, which was better 
obtained from (HI), (IV), and KOH in aq. COMe2. 
This with Mel and Ag2C 03 in COMe2 gives 2-benzoyl- 
4 - [3 - tetra-acetylglucosidyl-G-O-methylphloroglucinalde - 
hyde, m. p. about 120° after sintering a t about 85°, 
hydrolysed by HC1 in aq. E tO H  a t 50—60° or KOH in 
cold E tO H  to i-{ii-glucosidyl-2-0-rnethylphloroglucin- 
aldehyde (VI), m. p. 237—239° (decomp.) after sinter
ing a t 235° (FeCl3 colour, brownish-red), stable to dil., 
but decomposed by conc., acids. 6-0-Benzoyl-2 :4-0- 
dimethylphloroglucinaldehyde also loses the Bz group 
on treatm ont with HC1. The constitution of (VI) is 
proved by its prep, from aq. KOH and 4-[3-tetra- 
acetylglucosidyl-2-O-mcthylphloroglucinaldehyde, m. p. 
147— 148° [obtained from 2-O-methylphloroglucin- 
aldehyde, (IV), and KOH in aq. COMe2]. (V), 
co : 4-dihydroxyacetophenone, and HC1 in dry  CHC13-  
E t20  give 3 : 4 ' - dihydroxy- 5 - benzoyloxy-7- (3-telra- 
acetylglucosidylflavylium chloride, decomp. 184— 186° 
after sintering a t 177°, transformed by KOH in MeOH 
in an atm . of N 2 and subsequent treatm ent with IICl 
and picric acid into 7-$-glucosidylpelargonidin picrate, 
+  T5H20 , in. p. 180° (decomp.) after sintering a t 120° 
(corresponding chloride, -j-3H20). 2 : 4:-0-Dibenzoyl- 
phloroglucinaldehyde, m. p. 139—140°, obtained as a 
by-product in varying yield in the prep, of the 
2-0-Bz compound, was prepared from phloroglucin- 
aldehyde, BzCl, and KOH in aq. COMe2 and from the
2-0-Bz compound by benzoylation in alkaline aq. 
COMe2 or, better, in pyridine, and its constitution 
proved by m ethylation with Mel and Ag2C03 in 
COMe2 to 2 : i-dibenzoyl-G-O-methylphloroglucinalde- 
hyde (VII), m. p. 133—134°, hydrolysed by aq. KOH 
to the 2 : 4-(OH)2 compound. Tribenzoylphloro- 
glucinaldehyde has m. p. (anhyd.) 121— 122°, and 
+0-5H 2O, m. p. 80° (rapid heating) or about 118° (slow 
heating) after sintering a t 80°. (VII) with tetra- 
acetylglucosidyl bromide and Ag2C 03 in dry C6H 6 
gives (?) 2 : -l-dibcnzoyl-G-$-glucosidylphloroglucinaldc- 
hyde, m. p. 145° after sintering a t  85° and becoming 
glassy a t 110° (yields only BzOH on hydrolysis and 
does not give a cryst. Ac derivative), and with
(IV) and KOH in aq. COMe2 gives (?) 2 : 4-dibenzoyl- 
6 - tetra - acetyl - [3 - glucosidylphloroglucinaldehyde, (?) 
+  3-5H20 , m. p. 144—145°, also obtained together 
with a substance, m. p. 224—226°, from (VI), (IV), and 
A g,0 in quinoline. The product (which could not

be purified), obtained on hydrolysis of the last- 
mentioned aldehyde by cold alcoholic KOH in an 
atm . of N2, when treated  w ith co-4-dihydroxyaceto- 
phenone and HC1 in cold E tO H  yields 5-$-glucosidyl- 
pelargonidin chloride, identical in m .p., solvent of cryst., 
crystal form, and colour reactions with polargonenin 
chloride. This salt and the 4'- and 7-glucosides are 
decolorised by very dil. FeCl3 in 1% HC1 in 35 min., 
bu t callistephin, pelargonin, monardin, and salvidin 
chlorides were stable under these conditions. 
y-Orcylaldehyde Me2 ether, prepared by Mel and 
K 2C 03 in COMe2, has m. p. 91—92° (lit. 90—91°). 
The colour reactions of pelargonin and the 3-, 5-,
7-, and 4'-glucosides and 7- and 5-Me others of 
pelargonidin are recorded for various reagents and 
buffered solutions.

V III. Oenin chloride (from purple-black grapes) 
and (probably) “ primulin ” chloride are shown by 
synthesis to bo 5 : 7 : 4'-trihydroxy-3': 5'-dimethoxy-
3-p-glucosidylflavylium chloride (3-(3-glucosidylmalv- 
idin chloride). Syringic acid with AcaO and a few 
drops of pyridine a t 100° gives little Ac derivative 
(I) and much anhydride (II), m. p. 195— 197° (hydro
lysed by hot 2iY-NaOH with or w ithout ZnCl2), with 
boiling Ac20  much (I) and little (II), and with 
Ar-NaOH (2-5 mols.) and Ac20  (1-5 mols.) in E t20  83% 
of (I). Acetylsyringoyl chloride trea ted  with ethereal 
diazometliane in a little CIIC13 a t —10° affords 
to-diazoA-acetoxy-3 : 5-dimethoxyacetophenone (III), 
m. p. 134° (decomp.), which is transformed into an 
amorphous substance (reducing Fehling’s solution) 
by dil. aq.-alcoholic KOH, but with AcOH a t 70° 
yields co : 4-diacetoxy-3 : 5-dimethoxyacetophenone, m. p. 
123°, hydrolysed by KOH in MeOH to the corre
sponding co : 4 -(0 //)2-compound (IV), m. p. +  ?II20  
93—95°, anhyd. 132° (K  salt). Bonzoylsyringoyl 
chloride (modified prep.), m. p. 125° (lit. 118°), affords 
the diazo-ketone (V) corresponding with (III), m. p. 
168— 172° (decomp.), which w ith cold abs. H C 02H 
gives 4 -benzoyloxy - co -form oxy- 3 : 5-dimetlioxyaceto- 
phenone, cryst., and, best with hot 50% H C 02H, 
yields a>-hydroxy-i-benzoyloxy - 3 : 5 -  dimetlioxyaceto - 
phenone, m. p. 175—177°. This with BzCl and 
pyridino gives the co : 4-Bz2 compound, m. p. 128°, 
and with Ac.,0 and a drop of pyridine co-acetoxy- 
4:-benzoyloxy-3 : 5-dimethoxyacetophenone, m. p. 143° 
(rapidly reduces hot Fehling’s solution), also obtained 
from (V) and hot AcOH. The co-OH-compound with
0-tetra-acetyl-a-glucosidyl bromide and AgaO in dry 
C6H g, first a t 40° and then under reflux, gives a poor 
yield of ‘i-benzoyloxy-in-O-tetra-acetyl-fi-glucosidoxy- 
3 : 5-dimethoxyacetoplienone, m. p. 80—90°, whence 
a monoglucosidic pyrylium salt, doubtless oenin, 
was obtained. ( I ll)  w ith anhyd. H C 02H  affords 
co -formoxy-i-acetoxy-3 : 5-dimethoxyacetophenone, m. p. 
152-5°, which with boiling 50% EtO H  gives -hydroxy-
1-acetoxy-3 : 5-dimethoxyacetophenone (VI), +  ?H20, 
m. p. anhyd. 119—120°, also obtained from (III) 
and 50% H C 0oH  [co-Hz derivative, m. p. 158—159°. 
from (III) and“ BzOH a t 110—120°, or (VI), BzCl, 
and pyridine]. (VI) gives, in the usual way, 
tetra - acetyl - [3 - glucosidoxy - 4 -acetoxy-3 : 5 -dimihoxy- 
acetophenone, m. p. 83—85° (decomp.) (possibly the 
Ac3 compound), which w ith O-benzoylphioroglucin- 
aldehydo and HC1 in dry EtOAc a t 15° yields 7 -hydroxy-
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b-benzoyloxy-3-0-tctra-acetyl-$- glucosidoxy-4 '-acetoxy- 
3 ':  5'-dimethoxyjlavylium chloride, -f-2H20 . Tliis on 
hydrolysis with 10% aq. NaOH in an atm . of N2 and 
subsequent ring-closure by HC1 gives 3-p-glucosidyl- 
malvidin chloride, + 3 H 20 . This and the corre
sponding picrate [+1-5H 20 , or, (?) if not pure, 
+ 4 H 20 ] are identical in in. p., crystal form, solvent 
of cryst., distribution no., solubility, absorption 
spectrum, colour reactions in buffered solutions, and 
various chemical reactions with oenin derivatives. 
The crude anthocyanin from “ Fogarina ” grapes 
contains, besides oenin, malvidin, delpliinidin, and 
probably petunidin.

IX . The prep, of o)-chloroacetovanillone and thonce 
of 4-hydroxy-co-acetoxy-3-methoxyacetophenone is 
improved. The latter substance with hot 16% aq. 
NaOH gives to : ±-dihydroxy-2>-methoxyacetophenone, 
-)- ?H20 , m. p. 158— 160° (Na salt, -}-l-5H20) (reduces 
cold Fehling’s solution). The 4-Ac derivative of this, 
m. p. -)-0-5H2O 88—90°, anhyd. 96°, prepared by 
shaking the aq. suspension with Ac20  (1-5 mols.) in 
CHC13 (reduces cold Fehling’s solution, gives no 
colour with FeClj, and insol. in NaOH, whereby its 
constitution is proved), affords the 1 0 : 4-Ac2 deriv
ative, m. p. 76° (lit. 73°), when heated with Ac20 , 
and when condensed with 0-tetra-acetyl-a-glucosidyl 
bromide in the usual way yields u-O-tetra-acetyl- 
P-glucosidoxyA-acetoxy-3-metlwxyacetophenone, m. p.
74—76° (possibly partly  deacetylated), which with 
2-0-benzoylphloroglucinaldehyde and HC1 in EtOAc 
gives 7 -hydroxy-5-be7izoyloxy-3-0-tetra-acetylglucosid- 
oxyA'-acetoxy-3’-metlioxyjlavylium chloride, -j-T5H20  
(possibly an Ac2 compound), whence by hydrolysis 
and subsequent ring closure 3-fi-glucosidylpconidin 
chloride, -}-2H20 , and the corresponding picrate, 
+ 4-5H 20 , docomp. 165— 180° after darkening at 
110°, were obtained. These are identical with the 
corresponding salts of oxyeoccicyanin. The glucosido 
is affected by FeCl3 less than oenin, bu t moro than 
callistephin; it is stable to very dil. FeCl3, whereas 
peonidin is rapidly oxidised. The distribution nos. 
of oxyeoccicyanin, natural and synthetic oenin 
chlorides between amyl alcohol and I I20  a t different 
concentrations indicate th a t the anthocyanins exist 
as double mols. in the latter and single mols. in the 
former solvent; this is possibly connected with the 
difficulty of cryst. of anthocyanins and anthocyan- 
idins from aq. acids and with the blueing effect of 
tannin on oenin solutions.

X. co-Hydroxy-3 : 4-diacetoxyacetophenone (modi
fied prep.), m. p. 86—87°, 0-tetra-acetyl-a-galactosidyl 
bromide, and Ag2C 03 in warm dry CGH G give the 
(¿-O-lelra-acelyl-fi-galactoside, amorphous, which with
O-benzoylphloroglucinaldehydo and HC1 in dry 
EtOAc yields 7 : 3 ' :  4 '-irihydroxy-5-benzoyloxy-3 - p - 
galactosidoxyflavylium chloride, transformed by 8% 
aq. NaOH and subsequent acidification into 3-p-

\  galactosidylcyanidin chloride (I), + H 20 , identical with 
(dtem chloride. co-Hydroxy-4-aeetoxy-3-methoxy- 
a^etophenone gives similarly the co-0-tetra-acetyl- 
fi-cfrlactoside, 7 : -dihydroxy-o-benzoyloxy-3-$-galactos- 
id o x y \3' - metlioxyjlavylium, chloride, amorphous, 
+ 2 H 20>sand 3-fi-galaciosidylpeonidin picrate -)-H20 , 
and chloride (II), -)-2-5H20 . The absorption curves 
(visible region) and alkali colour reactions are identical

for (I) and oxyeoccicyanin chloride (III), and for (II) 
and chrysanthemin chloride (IV), whilst the distribu
tion nos. are controlled more by the carbohydrate 
component, being almost identical for (I) and (II), 
and for (III) and (IV). According to distribution 
experiments, association occurs between (I) and (IV) 
when mixed in aq. solution.

XI. The alkali colour reactions of 3-P-glucosidyl- 
fisetinidin chloride (I), which has been synthesised, 
are similar to those of cyanin chloride, thus confirming 
the diglucoside structure of the latter. In  the 
cyanidin, peonidin, and malvidin, bu t not always in 
the pelargonidin, series, substitution in position 3 has 
a large effect on these colour reactions only if the OH 
group in position 5 is freo. co-Hydroxy-3 : 4-diacetoxy
acetophenone, O-tetra-acetylglucosidyl bromide, and 
Ag2C03 in warm CGH G give the a-letra-acetyl-$-glucos- 
ide, which with p-resorcylaldehyde and HC1 in dry 
EtOAc a t 0° yields the flavylium salt, transformed by 
8% NaOH in an atm . of H 2 and subsequent acidific
ation into fisetinin chloride [=(1)], + l-5 H aO (corre
sponding picrate, -f-5H20), generally similar to 
chrysanthemin chlorido.

XII. Under standard conditions, luteolinidin (I), 
jisetinin (II), chrysanthemin, cyanin, malvin, and 
oenin chlorides (which do not possess a free OH group 
in position 3) are stable to FeCI3, whilst cyanidin, 
fisetinidin, cyanidin 5-glucoside (III), and malvin 
5-glucoside (in which the OH in position 3 is free) 
are unstable ; the 3 : 5-diglucosido structure for 
cyanin is thus confirmed. (I) and (II) have been 
synthesised in a pure state and solutions of (III) have 
been prepared by two methods. By the Schotten- 
Baumann method p-resoreylaldehyde yields the 4,-Bz 
derivative, m. p. 103°, the constitution of which is 
proved because its Me ether, m. p. 85—86°, gives
4-hydroxy-2-methoxybonzaldehydo on hydrolysis 
(contrast phloroglucinaldehyde). 3 : 4-Diacetoxy- 
acetophenone (improved prep, from the (o-Cl-deriv- 
ative), 0-bonzoylphloroglucinaldchyde, and HC1 in 
dry EtOAc give benzoyl-luteolinidin chloride, + H 20 , 
which on débenzoylation and acidification affords (I), 
-f-T5H20  (corresponding picrate, +0-5H 2O, decomp, 
above 210°). o  : 3 : 4-Triacctoxyacetoj)henono, P- 
resorcylaldehyde, and HC1 in dry EtOAc give (II), 
+ H 20. The colour reactions of (I) and (II) in 
buffered solutions are recorded. Partial hydrolysis 
of cyanin yielded, with difficulty, the 5-monoglucoside, 
the colour reaction of which with Na2C 03 is not in 
agreement with the 3 : 5-dimonoside structure for 
cyanin, which is, however, considered correct.

X IH . The 5-glucoside (I) and 5-lactoside (II) of 
hirsutidin (malvidin 7-Me ether) have been synthesised. 
The latter, but not hirsutin (hirsutidin diglucoside), 
very readily gives a cryst. </>-base. The prep, of 
2-0-benzoyl-4-0-methylphloroglucinaldehyde, m. p. 
109° (obtained only in small yield by diazomothano), 
is modified. 2 - 0  - Tetra - acetyl - p - glucosidyl- 4 - 0 -  
methylphloroglucinaldehyde (from 4 - O - m ethyl - 
phloroglucinaldehyde), m. p. 177°, to - hydroxy - 4 - 
acetoxy-3 : 5-dimethoxyacotophenone, and HC1 in 
dry'EtOAcgive3-hydroxy-5-o-tetra-acelyl-?i-glucosidoxy- 
4' - acetoxy - 7' : 3' : 5' - trimethoxyjlavylium chloride, 
partly deacetylated, +  ?H20 , which on hydrolysis 
and acidification affords 5-p-glucosidylhirsutidin
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chloride, + 2 -5 II20 . 4-0-Methylphloroglucinaldehyde,
O-hepta-acetyl-a-lactosidyl bromide, and KOH in aq.
COMe.2 a t 5—10° afford 2-0-hepta-acetyl-$-laetosidyl- 
4 -0 -methylphloroglucinaldehyde, m. p. 164°, which 
with w : 4-dihydroxy-3 : 5-dimethoxyacotophenono led 
to  3 : 4 '-dihydroxy-5 - 0  - hepta - acetyl - S - ladosidoxy- 
7 : 3 :  5' -trimetlioxyjlavylium chloride, isolated as A c2 
derivative, -)-4-5H20 , and 5-fi-lactosidylhirsutidin 
chloride, -j-5H20  (¡p-base, -j-6H20 , decomp. 150—165° 
after darkening a t 102°).

Many colour reactions are detailed for all the above 
flavylium compounds and their m utual relationship is 
discussed. R. S. Cahn .

Yellow  co lo u rin g  m a t te r  of K h ap li w h ea t,
T r it ic u m  d ico ccu m . J . A. A n d e r s o n  and A. G.
P e r k i n  (J.C.S., 1931, 2624—2625).—A small am ount 
of a flavone-like colouring m atter, term ed tricin,
C1BI i 80 5(0Me)2, m. p. 28S° (Ac2, m. p. 211—213°, 
and Acs, m. p. 251—254°, derivatives), has been 
isolated from the leaves. Tricin is demcthylated to 
tricetin, decomp, slowly above 330° (Ac,u m. p. 260—
261°, and A cs, m. p. 244°, derivatives), which when 
fused with KOH a t 200° gives phloroglucinol and 
an acid resembling gallic acid. Tricetin is not 
5 : 7  : 3' : 4 ':  S'-pontahydroxyflavono.

H . B u r t o n .
D ipheny lene oxide m o n o su lp h o n ic  ac id  an d  

th e  co rre sp o n d in g  su lp h o n e . J . Z e h e n t e r  (J. pr.
Chem., 1931, [ii], 131, 331—336).—2 : 2'-Dihydroxy- 
diphenyl is converted by 0-5 mol. of 17— 18% oleum 
a t 180— 190° into diphenylene oxide sulphonic acid,

SOaH C<H 3> ° (I) + H 2°> m -P-133—135°,andanhyd.,
m .p . 163—165° (/f-j-KjO and anliyd., N a  + H 20  and 
anliyd., Ca + 6-5H 20  and anhyd., and Cu + 6 H 20  and 
anhyd., salts) (separated by its solubility in H 20), ^

and bisdiphenylene oxide sulphone, SO.,^ § > ? ) , •  . .. (t . ’
in. p. 20S—209°, together with a little diphenylene 
oxide. Further treatm ent of (I) with 20% oleum a t 
120° affords the disulphonic acid obtained by Hoff- 
meister (A., 1871, 123), isolated as its Ba salt, + H 20

220° (decomp.)]; pyrogallol[above300°; 236° (decomp.) 
(darkens a t 195°)]; tetrabromoresorcinol [decomp, 
above 170°; 187° (decomp.) (darkens a t 177°)]; tetra- 
iodoresorcinol [decomp, above 187°; 215° (decomp.)]. 
The absorption maxima show th a t the aconiteins are 
more intensely coloured th an  their dihydro-derivatives.

H. B u r t o n .
S y n th eses  in  th e  h y d ro a ro m a tic  se r ie s . O. 

D i e l s  and K . A l d e r . X II, X III . “ D ien 
sy n th eses  w ith  h eterocyclic  oxygen  co m p o u n d s.
2. F u ra n  [with H. N i e n b u r g  and O. S c h m a l b e c k ] ,
3. C o u m alin  [with K . M u l l e r ] (Annalen, 1931,490, 
243—257, 257—266).—X II. (cf. A., 1929, 570). Fur- 
furyl acetate and maleic anhydride in E t20  give 
(after some days) 3 : G-evdoxo-l-acetoxymcthyl-^-tetra- 
hydrophthalic anhydride, m. p. 114°, reduced catalytic- 
ally (Pd) in MeOH to a compound, C12H 160 7, m. p. 
142— 143°. Furan (I) and aq. maleic acid afford 
3 : 6 -  endoxo - A4 - tetrahydrophthalic acid (-)-H20) 
(II), m. p. 103— 105° (decomp.) (after sintering at 
95°) w ith regeneration of (I), re-solidifying with m. p. 
135°, best prepared by hydrolysis of its anhydride 
(loc. cit.). 4-Bromo-5- hydroxy-3 : Q-endoxoh exahydro - 
phthalic acid (III), m. p. 205°, from (II) and Br in
H 20 , loses 1 mol. of H 20  when dried a t 100°/high
vac. over P20 5, and when treated with MeOH-HCl 
or EtoO-diazomethane passes into the bromoladonic 
(cis-) ester (IV), m. p. 175°. Treatm ent of (IV) with 
H B r in AcOH a t 100° gives a bromolactonic acid (as 
IV), m. p. 231—232°, which has a irans-configuration,

/ CH\
BrHQ J. QI!-C02Mo

HO V CH
\ 6 h /

o -

and +4-5H 20 . J . W. B a k e r .

E ffect of u n s a tu ra te d  ch ro m o p h o res  on p y ro n - 
ine dyes. I. B. B. D i k s h i t  and J .  D . T e w a r i  
(J.C.S., 1931, 2511—2514).— Aconiteins (I) and iri- 
carballyleins (dihydroaconiteins) (II) are prepared, 
usually by methods previously described (A ., 1927, 
969, 977 ; 1929,1186), from aconitic and tricarballylic 
acids, respectively, and the following substances; the 
m. p. quoted first in  brackets is th a t of (I), the other 
th a t of (H) : PliOH [250° (decomp.); 220° (decomp.)];

resorcinol [190° (decomp.); 207° 
/v  9  (decomp.)]; pyrocatechol [150°;

R (  Y  I |H 180° (decomp.)]; phloroglucinol 
I A L \ [blackens a t 195°; 119°]; m-di- 

'ri ethylaminophenol [112°; 140° (de- 
p -c r /  \ p ,  comp.) (shrinks a t  130°)]; m-di-
y  CQ/  'methylaminophenol [118° (de-
ptt .o n  tt com p.); 138°]; m-phenylenedi-

2 - amine (condensed a t 150— 160° in
' ■' presence of dry HC1) [248°; 19S—

200° (decomp.) (blackens a t 190°)]; o-cresol (195° 
(decomp.)]; 168°(decom p.); m-cresol[126° (decomp.);

COJYIe

H f i  6  <? A  f i H
HC | C V CH

-CO N J H / j N j H /
(V.) C 02Me

since it  welds a Me ester, m. p. 167—168°; similar 
treatm ent of (HI) a t 160—170° affords phthalic acid. 
Catalytic reduction (Pd-CaC03) of (III) in aq. E tO H - 
KOH and dehydration of the resultant product with 
AcCl gives the lactonic acid (IV, where C IlB r= C H 2 
and M e=H ), m. p. 174— 175°.

Me acetylenedicarboxylate and (I) a t 100° afford a 
m ixture of Me 3 : 6-endoxo-3 : 6-diliydrophthalate 
(not characterised) and ilfe 1 : 4 : 5 : 8-diendoxo- 
1 : 4 : 5 : 8 : 9 : 10-hexahydronaphthalene-Q : 10 -dicarb-
oxylate (V), m. p. 148° (decomp.) [free acid (VI), m. p.
158° (decomp.), formed from (I) and acetylenedicarb- 
oxylic acid]. Catalytic reduction (Pd) of the phthalate 
in COMe2 gives Me 3 : Q-endoxo-A1-tetrahydrophthalate 
(VII), m. p. 51—52° [free acid (VIII), m. p. 167— 
168° (decomp.)], oxidised by 0 3 to oxalic and succinic 
acids. Phenyl azide and (VII) afford the triazole (IX), 
m. p. 162°, whilst (VII) and (VIII) are converted by

/CH- C 0 2Me
/ r

0 —

COgMe

C -C H > N

N\CH'/SY 0 2Me Y h //XxCO,Mc'  ̂
(IX .) “ . (X.)

an excess of diazomethane in E t20  into the pyrazoline 
(X), m. p. 112—113°.
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Catalytic reduction (Pd) of (V) in MeOH yields Me 
1 :4  : 5 : 8-diendoxodecahydronaphthalene-G :10 -dicarb- 
oxylate, m. p. 158—160° [free acid, m. p. 245—246°, 
obtained by reduction of (VI)], hydrolysed by E tO H - 
KOH to the Me. H  ester, m. p. 212°.

Me cis-3 : 6-èndoxohexahÿdrophthalate (norcantharid- 
ale), m. p. 80—85°, prepared from the Me H  ester 
(loc. cit.) and diazomethane, is converted by NaNH2 
in E t20  into the Me ester of trans-norcantliaridic acid, 
m. p. 179—180°

X III. Me coumalate and maleic anhydride in boil
ing PhMe give about 30% of the compound (XI), 
m. p. 198°, converted by successive treatm ent with 
H 20  and MeOH-HCl into Me trimesate. When the 
reaction is earned out in boiling xylene, about 30% 
of the compound (XII), m. p. 331° (corresponding

M e02C
y C H \

•C I CH-COII g0 I >°HC | CH-CO
Y h /

(X I.)

Mc0 2C•C CH-CO CH-CO
II T >0 I >0

HC CH-CO .CH-CO 
\ ' C H ^

(X u .)

RC CH-CO' 'CH-CO

i .MeC CH-CO
>0 | >0 

- CH-C"•CO

M es ester, m. p. 137— 138°), is formed after 24 hr., 
whilst (XI) results after 5 hr. (XI) is dehydrogenated 
by B r (2 mols.) a t  200° to trimesic acid.

Dimethylcoumalin heated with maleic anhydride 
gives the compound (X III, R = H ), m. p. 274° (corre
sponding ilie4 ester, m. p. 155°), whilst zsodehydracetic 
acid similarly affords the compound (X III, R = C 0 2H), 
m. p. 325° (corresponding M e5 ester, m. p. 204°). 
.Similarly, coumalin furnishes the dianhydride (X II,

C02M e=H ), m. p. 349° (de
comp.) [corresponding Mei  
ester (XIV); m. p. 130— 
131°], also formed from 

_ _ maleic anhydride and cis-
A3:5-cycZokexadiene-l : 2-di- 
carboxylic anhydride. Cou- 

' ■’ malin and maleic anhydride
in boiling PhMe give an adduct, C<,H0OB, m. p. 187°, 
which reacts further w ith maleic anhydride in boiling 
xylene yielding the above dianhydridc. Catalytic 
reduction (Adams) of (XIV) in AcOH affords Me 
3 : G - endo - a[3 - dicarbomethoxyethylenehexahydrophthal- 
ate, m. p. 157°, convertible into the irans-modific- 
ation, m. p. 112°, by the usual method.

H. B u r t o n .
A zo p y rro le-b lack s. I l l ,  IV . A. Q u il ic o  and 

M. F r e r i  (Atti R . Accad. Lincei, 1931, [vi], 13, 282— 
287, 377—382; cf. A., 1930, 793).—III. In  glacial 
AcOII solution 1-methylpyrrole readily reacts with 
diazotised (1) p-nitroaniline to give a black product, 
less intensely coloured and with a higher O content 
than  th a t from pyrrole, and (2) 2 : 4-dinitroaniline to 
give a black product in lower yield and with 3—4% 

k more C. In  aq. solution made acid with AcOH, 
L-methylpyrrole and diazotised p-nitroanilino give 
2-p-nitrobenzeneazo-l-methylpyrrole (cf. Ciusa, A., 
192iV i’ ^65). 3-Methylpyrrolo yields similar black 
proclih^s, bu t 2 : 4-dimethylpyrrolo and diazotised 
p-nitroahihne in glacial AcOH give quantitatively 

. ¿-'p-nitrobehzeneazo-2 : 4-dimethylpyrrole, m. p. 208°.

2-Methylpyrrole and diazotised p-nitroanilino yield 
(1) in dil. EtO H  acidified with AcOH, 5-p-nitro- 
benzeneazo-2-methylpyrrole (?) and (2) in glacial 
AcOH, a brown oxidation or resinification product 
completely sol. in dil. alkali solution and containing 
less C and more N than the corresponding azopyrrole- 
black should do. T. II. P o p e .

C obalt n itro so d ith io c a rb a m a te s . L. C a m b i  and 
A. G a g n a s s o  [with A. T a n a r a ] (Atti R. Accad. Lincei, 
1931, [vi], 13, 404—106).—The action of Co(OAc)2 (1 
mol.) on N il,o r  NH2Me2 dimethyldithiocarbamatc (> 2  
mols.) in an atm . of NO a t 0° yields Co nitroso-NN- di- 
methyldithiocarbamate, [(NMe2-CS2)2Co-NO]. Conitro- 
sodd-pipcridyldilhiocarbamatc, [(CBH 10N-CS2)2Co-NO], 
is similarly obtained. Both are highly stable as 
crystals. T. H. P o p e .

R eactiv ity  of co n ju g ated  sy s te m s . IV. C on
densa tion  of alky lidene-ketones w ith  cyano- 
acetam ide. C. B a r a t  (J. Indian Chem. Soc., 1931, 
8,699—710).—The activity of ap-unsaturated ketones, 
CHRiCH-CO-R', towards cyanoacetamide is enhanced 
when R = alk y l as compared -with R = a ry l (A., 1930, 
925); the difference is ascribed to the smaller vol. 
of the alkyl group. Michael condensation (A) of 
ethylideneacetophenone and cyanoacetamide gives 
mainly Z-cyano-2-keto-G-phenylA-methyl-2 : 3 : 4 : 5- 
tetrahydropyridine (I), m. p. 248—250°, and some 
3-cyano-6-phenyl-4-metliyl-2-pyridone [also formed 
by oxidation of (I) with HNO,], whilst Knoevenagel 
condensation (B) affords 3 - c?/ci?io - 6 - hydroxy -2-kcto-G- 
phenyl-i-methylpiperidine (II), m. p. 177— 178°, 
dehydrated by HC1 in CC1:1 to (I). Hydrolysis of 
(I) br (II) with conc. HC1 a t 120—125° gives y- 
benzoyl-$-methylbutyric acid, m. p. 72—73°, also 
obtained by heating y-benzoyl-$-metliylpropane-a.u.- 
dicarboxylic acid, m. p. 141— 142° (decomp.), prepared 
from E t malonate and the above ketone. Similarly, 
ethylidene-p-methylacctophcnonc (dibromide, m. p. 
120—121°) affords {A) 8-cyano-2-keto-G-p-lolylA- 
methyl-2 : 3 : 4 : 5-tetrahydropyridine, m. p. 255—256°, 
and (B) 3-cyano-Q-hydroxy-2-lceto-G-p-tolylA-methyl- 
piperidine, m. p. 163—164°, both hydrolysed to y-p- 
tolwoyl-^-methylbutyric acid, m. p. 105-—106°, also 
obtained from y-p-toluoyl-$-methylpropane-a.(x-dicarb- 
oxylic acid, m. p. 125° (decomp.). Ethylideneacetono 
gives (A) 3-cyano-2-Jceto-4 : G-dimethyl-2 : 3 : 4 : 5-tetra
hydropyridine, sublimes when heated, and (B ) 3- 
cyano-6-hydroxy-2-kcto-4:: 6-dimethylpiperidine, m . p. 
173—175°. Mesityl oxide condenses {A or B) with 
cyanoacetamide forming ‘i-cyano-G-hydroxy-2-keto- 
4 :4 :G-trimethylpiperidine, m. p. 273—275°, dehydrated 
to  8-cyano-2-ketoA : 4 : 6-lrimethyl-2 : 3 : 4 : 5-tetra
hydropyridine, m. p. 252—254°, which is unaffected 
bj- H N 02. cycZoHexenyl Me ketone (III) gives (A 
or B) ll-cyano-‘i-keto-1 -methyl-8 : 4 : 5 : 6 : 7 : 8 : 9 : 10- 
octahydroisoquinoline, m. p. 358—360° (N-ilfe ether, 
m. p. 122—123°), hydrolysed by 75% H2S 04 to 
3 - hydroxy-I-methyl - 5 : 6 : 7  : 8 : 9 : 10 - hexahydroiso - 
quinoline, m. p. 231—232° (decomp.), converted by 
successive distillation with Zn dust and PbO into 
1-methylf.soquinoline [picrate, m. p. 209—210°; 
chloroplatinate, m. p. 200—202° (decomp.)]. Hydro
lysis of the product from (III) and E t malonate gives
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1 : 3 -  dihydroxy - 5 : 6 : 7 : 8 : 9 : 1 0 -  hexahydronaph - 
thalene, m. p. 115°. H. B u r t o n .

D ihalides o f  p y rid in e . D. M. W il l ia m s  (J.C.S., 
1931, 2783—2787).—Pyridine dichloride, dibromide 
(I), m. p. 62—63°, bromochloride, m. p. 107—108°, 
iodochloride (II), and iodobromide, m. p. 116—117°, 
are prepared from pyridine and the requisite halogens 
in CC14; (II) is the most stable. The dissociation 
of (I) in CC14 is extremely small. Conductivity 
measurements with (II) in pyridine a t 25° indicate 
the structure C-H-NIECI; 2 of the valency electrons 
of the I  atom  are assumed to have entered tho core.

H .  B u r t o n .
A ction  of am m o n ia  on p y rid in e  an d  2 -m eth y l- 

p y rid in e  in  p re sen ce  of d eh y d ro g en a tin g  c a ta 
ly s ts . I I .  J . P. W i b a u t  and L. M. F. v a n  d e  
L a n d e  (Rec. trav. chim., 1931, 50, 1056— 1059).— 
The yield of 2-aminopyridine obtained by the action 
of N H 3 on pyridine in  presence of a Ni-Al20 3 catalyst 
(A., 1929, 1313) is decreased by carrying out the 
reaction a t 320—360°/60—100 atm ., the formation 
of 2 : 2'-dipyridyl being favoured under these con
ditions. W ith 2-methylpyridine and N H 3 in the 
presence of a Ni-asbcstos catalyst a t 430° a small 
yield of an  amino-2-methylpyridine, b. p. 209—215° 
[chloroplatinate, m. p. 218—219° (decomp.); pier ate, 
m. p. 203—204°], not identical with the 6-NH2 
compound, is formed. J . W. B a k e r .

B iu re t re ac tio n . V I. A m ino h y d ro x y -co m - 
p o u n d s  w h ich  show  th e  b iu re t  re ac tio n . M. 
T o m it a . V II. P r im a ry -q u a te rn a ry  b a se s  w h ich  
give th e  b iu re t  reac tio n . T .  F u k a g a w a  
(Z. physiol. Chem., 1931, 201, 38— 10, 40— 16; cf. 
A., 1930, 585).—VI. Compounds containing tho 
group •CH(OH),CH(NH2)- give the biuret reaction.

V II. y - Chloro - [i - hydroxypropylphthalimide (I) 
when heated with pyridine yields y-phthalimido-^- 
hydroxypropylpyridylium chloride (II), m. p. 23S— 
239° [picrate, m. p. 227—228°; chloroplatinate, m. p. 
about 21S° (decomp.)]. (II) with moist AgaO forms the

a

l e r , E. H e i n r i c h , W. L ü c k , and W. E c ic a r d t ] 
(Annalen, 1931, 490, 267—276, 277—294).—XIV. 
X-Methylpyrrole and acetylenedicarboxylic acid in 
E t20  give ot.-'N-methylpyrryl-2-maleic acid, m. p. 
222—223° (decomp.), and (mainly) its anhydride, 
m. p. 164°. Catalytic reduction of the acid (as Na 
salt) affords a-A-methylpyrryl-2-succinic acid [Me 
ester, m. p. 72°, also formed by estérification of the 
acid obtained from the adduct (A., 1929, 819) from 
W-methylpyrrole and maleic anhydride]. Prolonged 
interaction of X-methylpyrrole and Me acetylenedi- 
carboxylate (2 mois.) gives the indole (I), m. p. 145— 

i t  r ,n  M 148°, reduced in presence of (a)
/W - colloidal Pd and MeOH and (6)

■I /  ^ jC 02Me Pt-black and AcOH to [a) a dihydro-,
I H I m. p. 114— 116°, and (6) the liexa- 

\ y / ' ^ . / <̂ -C02Me /¿//dro-derivativo, m. p. 155—157°.
NM eC02Me (I) and B r (1 mol.) in MeOH give 

(I)- the Me3 ester, m. p. 124— 126°, of
l-methylindole-i : 5 : Q-tricarboxylic acid, m. p. 292° (de
comp.) (converted by distillation with CaO in X2 into 
1 -methylindole). 2 : 4-Dimethylpyrrole and Me acetyl- 
enedicarboxylate in Cr>H 6 afford l i e  aa-d i-{2: 4- 
dimethylpyrryl-5-)succinate, m. p. 165°. Catalytic 
reduction (Pd) of the adduct (this vol., 849) 
from 2-methylpyrrole and Me acetylenedicarboxylate 
gives Me <x-2-methylpyrryl-5-succinate (Joe. cit.).

XV. 2-Methylindole and maleic anhydride in C6H G 
give a.-2-methylindolyl-3-succinic anhydride, m. p. 
169° [free acid, m. p. 212° (decomp.) ( lie  ester, m. p. 
103°)], and the compound (II), m. p. 235—236° {Me

-CH(C02H)-CH2-C0-

NH
Me Me1

( I I ) . NH

betaine, C5H 5:N-CH2-CH(OH)-CH2-NH-CO-C6H 4-CO 
[open-chain dipicrate, m. p. 223—224° (decomp.)]. 
(II) when boiled with 20% HC1 affords y-amino-$- 
hydroxypropylpyridylium chloride hydrochloride, m. p. 
229°, giving the biuret reaction. W ith quinoline 
a t 130— 140° (I) gives y-phthalimido-$-hydroxypropyl- 
quinolylium chloride, m. p. 265—266° (picrate, m. p. 
242°; chloroplalinate, m. p. 239°; dipicrate of betaine 
compound, m. p. 230°; y-amino-$-hydroxypropyl- 
quinolylium chloride hydrochloride, m. p. 271—272°, 
gives no biuret reaction owing to decomp.). W ith 
isoquinoline a t 130° (I) gives the corresponding iso- 
quinolyl chloride, m. p. 255° {picrate, m. p. 197— 198°; 
chloroplalinate, m. p. 227°; dipicrate of betaine 
compound, m. p. 192— 193°; hydrochloride of NH,- 
compound, in. p. 253, gives no biuret reaction owing 
to decomp.). J . H. B i r k i n s i i a w .

S y n th eses  in  th e  h y d ro a ro m a tic  se r ie s . O. 
D i e l s  and K . A l d e r . XIV, XV. “ D ien  " -s y n 
th e se s  w ith  h eterocyclic  n itro g e n  co m p o u n d s.
2 . S y n th eses  w ith  p y rro le  a n d  acety lened i
ca rboxy lic  ac id  a n d  i t s  e s te r s  [with H. W i n c k l e r ],
3. Indo le  [with W. L u b b e r t  and (in part) H. W i n c k -

ester, m. p. 155—156°, converted by N H 20H,HC1 in 
MeOH into a  compound, C23H 210 3N4,HC1, m. p. 
245—246°). Similarly, 1 : 2 -  dimethylindole and 
maleic anhydride afford a-1 : 2 - dimethylindolyl-3- 
succinic anhydride, m. p. 196—197° (free acid, m. p. 
233° [Me ester (III), m. p. 139°]}, and the compound 
(II, N H =N M e), m. p. 253°. Me 1 : 2-dimethyl- 
indolyl-5-ethylene-ci$-dicarboxylate, m. p. 129°, from 
1 : 2-dimethylindole and Me acetylenedicarboxylate, 
is reduced catalytically (Pd) in MeOH to (III). 
Indole (or di-indole) and maleic anhydride in AcOEt 
give the compound (IV), m. p. 157° {Me ester, m. p, 
151°), converted by an excess of diazomethane into 
a substance, C22H 20O3N4, m. p. 172°. Catalytic 
reduction (Adams) of (IV) in MeOH furnishes a 
dihydro- d er ivati ve, m. p. 169—170° (prepared also 
from di-indole and succinic anhydride in AcOEt), 
hydrolysed by 30% KOH to indole and succinic 
acid. Similar hydrolysis of (IV) yields indole and

H

N H

H  Ho
/ V S  

Jl
N

¿ o -c h :c h -c o .,h
(IV .)

0
Me

. h 4 -
-' 11 J\ / \ s

\ r  \  N *  -
n h  c o -c h :c h -cO.,i

(V.)
an acid, C12H 110 4N, m. p. 197° {Me., ester, in. p- 
74:°). 3-Methylindole and maleic anhydride react
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slowly in presence of a little cone. H 2S04, forming 
the comjx>U7id (V), m. p. 246° [an isomeride (VI), m. p. 
194°, is produced from di-3-methylindole and maleic 
anhydride in CeH G], hydrolysed to di-3-methylindole 
and fumaric acid, and converted by diazomethane 
into a substance, C24H 240 3N4, m. p. 179°. Catalytic 
reduction (Pd) of (V) or (VI) gives the same dihydro- 
derivative (-j-EtOH), m. p. 207° (Me ester, m. p. 
150°), also prepared from di-3-methylindole and 
succinic anhydride in AcOEt. H. B u r t o n .

P o ly m e risa tio n  of indo le. I I I .  P o ly m e ris 
a tio n  m e ch a n ism  in  h y d ro ch lo ric  ac id  so lu tion .
0 . S c h m it z - D u m o n t  and H. II. S a e n g e r  (J. pr. 
Chem., 1931, [ii], 132, 39—58; cf. this vol., 1165).— 
The reversibility of the polymerisation of indole into 
di-indole hydrochloride in aq. HC1 is proved by the 
complete conversion of the latter by shaking with 
dil. HC1 and E t20  into indole. The lack of relation
ship between HC1 concentration and the position of 
equilibrium is probably explained by the mechanism 
C8H 7N,HCl-i-C8H 7N ^  (C8H 7N)2,HC1. Addition of 
indole in E tO H  to a mixture of conc. HC1 and E tO H  
gives an immediate precipitation of di-indole hydro
chloride, and no tri-indole is formed. Tri-indole is 
formed by combination of equiv. proportions of indole 
and di-indole hydrochloride (but not the base) at 
100°, and also by careful neutralisation of a sus
pension of di-indole hydrochloride in I I20  with dil. 
K O H ; it is the stable polymeride a t room temp., and 
its formation is not reversible. Measurements are 
made of the solubilities of di- and tri-indole hydro
chlorides in aq. HC1 of varying concentration, and 
of di-indole hydrobromide in HBr. The solubility 
of the first decreases with increasing HC1 concentra
tions ; consequently the velocity of formation of tri- 
from di-indole hydrochloride, which increases with 
increasing HC1 concentration a t first, and then 
diminishes, is explained as a result of the opposing 
catalytic (due to  p a) and solubility effects. The 
formation of di-indole hyclrobromidc only with 
comparatively' dil. HBr is a consequence of its even 
lower solubility in aq. HBr. H. A. P ig g o t t .

Indo le  d eriv a tiv e s  of m ix ed  function . Q. 
M in g o ia  (Gazzetta, 1931, 61, 646—650; cf. A., 1929, 
579).—In  the prep, of 3-chloroacetylindolc by the 
action of AeCl on magnesylindole, some 2-chloro- 
acetylindole, m. p. 230° (Ag  derivative), is formed, 
giving when fused with KOH indole-2-carboxylic acid. 
Magnesylskatole with AcCl gives 2-chloroacelyl-i- 
metJiylindole, m. p. 115—120°, converted by KOH into 
2-chloroacetyl-3-methylindolylcarbi'nol, m. p. 19S— 
200° (Ag derivative; Ac2 derivative, m. p. 168°), and 
reacting with NH3 in a sealed tube to give 2-amino- 
acetyl-Z-methylindole, m. p. 250—252° (decomp.) (Ag 
derivative; picrate, m. p. 170°). 3-Aminoacetylindole, 
m. p. 237° [Ag derivative; p i crate, m. p. 200° (de
comp.)], is similarly obtained from 3-chloroacetyd- 
.indole. E. E. J . M a r l e r .

\ C o n f i g u r a t i o n s  o f  a l d o x i m e s .  T .  W .  J .  T a y l o r ,
D .'H . G .  W i n c k l e s , and M . S .  M a r k s  ( J . C . S . ,  1931, 
277S\2783).—Quinoline-2-aldoxime (I) (A., 1903, i, 
53) hasV  configuration (probably'-) similar to  th a t of 
a-benzilnionoxime, since it furnishes a series of metallic 
(Co, Cu , and Ee") complexes. The regeneration of

(I) by hydrolysis of its Ac  derivative, m. p. 128— 
130° (decomp.), with aq. N a2C03 supports the view 
th a t when AcOH is eliminated from an aeetylaldoxime 
(with nitrile formation), the H  atom  and OAc group 
are anti to one another. Metallic complexes are not 
obtained from the a-furfuraldoxime of Brady and 
Goldstein (A., 1927, 973), whilst the Cu and Co 
complexes from the (3-form (loc. cit.) resemble those 
from (3-benzaldoxime and are unlike those from 
a-benzilmonoxime (II).

(3-Benzilmonoxime and Cu(OAc)2 react slowly in 
EtOH forming a Cu complex which is decomposed 
by acid to  ( I I ) ; the production of a Co complex 
from the (3-oxime is accelerated by ultra-violet light, 
indicating th a t the change (3-oxime— >- (II) occurs 
during these reactions. II. B u r t o n .

D oebner’s reac tio n . I I .  G. C a r r a r a  (Gazzetta, 
1931, 61, 623—626; cf. A., 1928, 1024).—The 
mechanism of the reaction between benzylidene- 
aniline and py'ruvic acid is discussed, and the hypo
thesis of Ciusa and Musajo (A., 1930, 222) is criticised.

E. E. J .  M a r l e r .
Quinoline d e riv a tiv es . X X X III. 4 -A m ino-2- 

phenyl-6- an d  -8 -m ethy lqu ino line . H. J o h n  (J. 
pr. Chem., 1931, [ii], 132, 15—23).—The following 
arc described : 2-phenyl-6-methylquinoline-4-carb-
oxylic acid [chloride, m. p. 199° (decomp.); (3-hydroxy- 
ethylamide, m. p. 191°; Me, m. p. 85°, and (3-chloro- 
ethyl, m. p. Sl°, esters; hydrazide, m. p. 216° (CHPhl, 
m. p. 234°, and CMePh'., m. p. 227°, derivatives); 
azide, decomp. 210°]; 4-amino-2-phenyd-6-methyl- 
quinolino (from -4-carboxylic acid by means of azide and 
urethane) [picrate, m. p. 20S°; Ac2, m. p. 247°,N-C02Ei 
(from azide), m. p. 178°, and NN'-carbonyl (from 
azide), m. p. 1S9°, derivatives]; \.-carbimido-2-plienyl- 
tS-methylquinoline, m. p. 214° (decomp.); l-(2 '-plienijl- 
6 '-methyl-4.'-quinolyl)-3 -methyl-5 -pyrazolone, m. p. 
above 300°; 2-phenyd-8-methydquinoline-4-carboxydic 
acid [chloride, m. p. 245° (decomp.); amide, m. p. 
241° (NN'-carbonyl derivative, m. p. 210°, from 
chloride and carbam ide); diethylamide, m. p. 107°; 
[3 - hydroxy ethylamide, m. p. 198°; Me, m. p. 86°, lit, 
m. p. 70°, and (3-chloroethyl, m. p. 84°, esters; hydr
azide, m. p. 222° (CHPli., m. p. 226°, and CMePh'., 
m. p. 215°, derivatives); azide, decomp. 90°]; 4;-amino-
2-phenyl-8-methylquinoline, m. p. 125° [Ac, m. p. 212°, 
A c2, m. p. 293°, N -C02Et, m. p. 134° (from azide), and 
NW-carbonyl, m. p. above 300° (from azide), deriv
atives] ; ‘i-carbimido-2-phenyl-8-methylqiii7ioline, m. p. 
261° (decomp.); andl-(2'-phenyl-8'-rnethyl-i'-qui7iolyl)-
8-methyl-o-piyrazolone, m. p. above 300°.

H. A. P ig g o t t .
C o n s t i t u t i o n  o f  t h e  b a s e s  f o r m e d  b y  t h e  a c t i o n  

o f  p h o s p h o r y l  c h l o r i d e  o n  a c e t a n i l i d e  a n d  
p h e n a c e t i n .  O. G. B a c k e b e r g  (J.C.S., 1931, 2814— 
2817).—The products obtained by Silberstein (G.P. 
137,121) from the action of PC15 on NHAcPh and 
phenacetin are shown to be, besides the corresponding 
substituted acetamidines, 4-anilino- (I), m. p. 156° 
(hydrochloride, m. p. 266°), and d-p-phejielidino-iy- 
ethoxy-2-7nethylquinoli7ie (II), m. p. 225° (hydrochloride, 
m. p. 264°), respectively, the la tter also being prepared 
from 4-chloro-6-ethoxyquinaldine and p-phenetidine. 
(I) when heated under pressure with fuming HC1
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gives 4-hydroxy-2-mcthylquinoline and (II) similarly 
treated  loses OEt-groups, b u t the (OH)2-compound 
cannot be isolated. 4-Hydroxy-6-ethoxy-2-methyl- 
quinoline (hydrochloride, m. p. 241—243°) is converted 
by PC15 into d-chloro-G-ethoxy-, m. p. 78°, and by 
fuming HC1 into 4 : G-dihyclroxy-2-methylquinoline, 
+ I I 20 , m. p. 308° (decomp.). F. R. Siiaw.

M an u fac tu re  of am in o a lk o x y -co m p o u n d s  u s e 
fu l a s  a n tisep tic s . Soc. C h e m . I n d . i n  B a s l e .—See
B., 1931, 1027.

A crid ine . V II. N itra tio n  of ac rid o n e . V III. 
N itra tio n  of 1 0 -m eth y lac rid o n e  a n d  p re p a ra tio n  
of 3 : 7 -d iam in o -1 0 -m e th y lac rid in iu m  ch lo rid e .
K . L e h m s t e d t  (Ber., 1931, 64, [B], 2381—238G, 
2386—2394).—VII. Acridone, prepared by the action 
of NaOCl on thioacridone, is converted by H N 0 3 
(cZ 1-5) and AcOH in presence of cone. H 2S 0 4 a t >30° 
into 3-nitro- (identified as 3-nitro-5-p-diinethyl- 
aminophenylacridine, m. p. 225°) and 1-nitro-acridone, 
m. p. 258—259°. Further nitration of 3-nitroacridone 
affords mainly 3 : 7-dinitroacridone [identical with the 
product of Bogert and others (A., 1930,1047); 3 : 7-di- 
nitro-5-p-diinethylaminophenylacridine, decomp. 328° 
(corr.)] and a  little  3 : 9(or 1 : 7)-dinitroacridone, m. p. 
302°, also prepared by nitrating 1-nitroacridone. 
Acridone- 1-oarboxylic acid is n itrated  to  1-nitro- 
acridone-l-carboxylic acid, decomp. 345°, decarboxyl- 
ated a t 355° to  3-nitroacridine.

V III. [W ith H . H u n d e r t m a r k  .] Acridine is
heated with Me2S 0 4 a t 100° and the product after 
treatm ent with 2N-NaOH is oxidised with C r03 in 
AcOH, whereby 10-methylacridone, m. p. 199°, is 
obtained in  good yield. N itration in AcOH with 
H N 03 (d 1-4) a t 100° gives 3-nitro-10-methylacridone, 
m. p. 276° (also prepared from 3-nitroacridone, 
NaOMe, and Mel in EtOH), and l-nitro-10-methyl- 
acridone, m. p. 168° (obtained also by m ethylation 
of the l-N 0 2-compound). 3 : 7-Dinitro-10-methyl- 
acridone, m. p. 350° (decomp.), is obtained from the
3-N 02-compound, conc. H 2S 04, and H N 0 3 (d 1-4) or 
from 10-methylacridone, conc. I I2S 04, and H N 0 3 (d
1-51) (also from 3 : 7-dinitroacridone and Me2S 0 4). 
Reduction of 3-nitro-10-methylacridone by HC1 and 
SnCl, affords 3-amino-10-methylacridone, m. p. 205°, 
transformed by 20% HC1 a t 220° into 3-hydroxy-10- 
methylacridone, m. p. 275° (decomp.), converted by 
NaOMe and Me2S 04 into 3-methoxy-10-methylacridone, 
m. p. 139° (picrate). Similarly 3 : 7 - dinitro -10 - 
methylacridone is reduced by Sn and HC1 to 3 : 7-di- 
ammo-10-methylacridone, m. p. 245—247° (hydro
chloride), which with Zn dust and conc. HC1 yields 
3 : 7-diamino-10-methyl-5 :10-dihydroacridine, oxid
ised to  3 : 7-diaviino-l0-methylacridiniiim chloride, 
C24H 14N3C1,HC1,4H20 . H. W r e n .

D e te rm in a tio n  of th e  co n stitu tio n  of b ase s  
o b ta in ed  fro m  p ro te in . I . Iso la tio n  of su b 
s ti tu te d  p ip e ra z in e s  a n d  a  n ew  m e th o d  fo r th e ir  
sy n th es is . F . W r e d e , E. B r u c h , and W. K e i l  (Z. 
physiol. Chem., 1931, 200, 133—144).—Treatm ent of 
gliadin according to  Troensegaard’s method (this vol., 
245) gave three bases isolated as the chloroaurates:
2-isopropylpiperazine (I) [chloroaurate (B,2HAuC14), 
darkens a t 230°, decomp. 243°; hydrochloride, m. p. 
280° (darkens); picrate, decomp, about 250°; chloro-

platinate; B z2 derivative, m. p. 225° (uneorr.)]; 
base, C jH jjO N  (II) [chloroaurate (B,HAuC14), sinters 
a t 164°, m. p. 174°], and 2-mcthylpiperazine (III) 
[chloroaurate (B,2HAuC14), darkens a t 225°, decomp. 
235°; cliloroplalinate, blackens a t 270°, B z2 derivative, 
m. p. 150° (uneorr.)].

Electrolytic reduction of diketopiperazines under 
stated conditions gave piperazine and homologues; 
3 : 5-dikotopiperazine gave piperazine, 3 : 5-diketo- 
2-methylpiperazine gave (III), and 3 : 5-diketo-2- 
wopropylpiperazine gave (I). The base (I) was 
previously isolated by Troensegaard (this vol., 1173).

J . H. B i r k i n s h a w .
ci/cZoDipeptides of a sp a ra g in e . I I .  R. Nucco- 

r in t  and C. R a v e n n a  (Gazzetta, 1931, 61, 657— 
664; cf. A., 1930, 617).—The product obtained by 
heating asparagine in glycerol contains a small am ount 
of the diamide of the a-cycZodipeptide of aspartic acid. 
T reatm ent of the remainder of the product with 
Ba(OH)2 yields the [3-dipeptide and a small am ount 
(not rigorously identified) of the a-dipeptido of 
aspartic acid. I t  is suggested th a t in the original 
reaction there are formed (a) either the hypothetical 
p-cycZodipoptido, converted by Ba(OH)2 into the [3- 
dipeptide or its anhydride, which is known to give 
rise to  the P-dipeptide (cf. A., 1922, i, ISO), and (b) 
the diamide of the a-cycZodipeptide, by elimination 
of H 20  from the N H 2 and C0.2H  groups of 2 mols. 
of asparagino, hydrolysis of this giving the oc-cyclo- 
dipeptide, converted by Ba(OH)2 into the a-dipeptide.

~E. E. J . M a h l e r .
R acem isa tio n . X . A ction  of a lk a li on d i

k e to p ip e raz in es  a n d  p ep tid e s . P. A. L e v e n e , 
R. E. S t e i g e r , and R. E. M a r k e r  (J. Biol. Chem., 
1931, 93, 605— 621).-—The anhydride of cZ-alanyl-cZ- 
alanine (I) is racemised to the extent of 80% by
0-2A7-NaOH (2 mols.) a t 25° during 48 h r . ; some 
hydrolysis occurs, bu t (I) is unaffected under the 
same conditions. Racemisation of cZ-leucyl-(Z-leucine 
anhydride by NaOH in aq. pyridine (cf. A., 1930, 
788) is complete aftor 6 hr. Diketopiperazines are 
rapidly and completely racemised by alkali whenover 
hydrolysis does not occur. The figures quoted in 
parentheses after the following peptides (improved 
methods of prep, given) aro the percentage racemis- 
ations taking place when they are treated  (at 25°) 
with 0-2N- (2 mols.) and A-NaOH (10 mols.), re
spectively, after 8 days : iZ-leucyl-tZ-leucino (—, 0); 
d-leucyl-cZ-leucyl-iZ-leucino (0, 4); 1-alanyl-d-leucyl-d- 
leucine (0, 5), [a]g +62-2° in TOliV-NaOH [prepared 
from ]-cz-bromopropionyl-d-leucyl-d-leucine, m  p. 180° 
(decomp.), [a]“ -)-46-35° in EtOH]. H . B u r t o n .

C ata ly tic  re d u c tio n  of p y rid in e  deriva tives. 
M eth y l- a n d  p h en y l-p y rid in e , qu ino line , p y ridy l- 
p y rro le , n ico ty rin e , an d  n ico tine . J . O v e r h o f f  
and J .  P . W i b a u t  (Rec. trav. chim., 1931, 50, 957— 
980).—Catalytic reduction (Adams) of those sub
stances under slight pressure a t  40—50° in either 
AcOH or as their hydrochlorides in E tO H  gives the 
following results. In  agreement with Skita 
1916, i, 835), the velocity of reduction of pyridine,
2- and 3-, 2 : 4-di-, and 2 : 4 :  6-tri-methylpyridine 
to  the corresponding piperidines decreases with-' 
increasing substitution. Quinoline (in EtOH) affo rd s
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cis- and ¿raRS-decahydroquinoline (A., 1927, 572). 
Only the pyridine ring is reduced in monosubstituted 
phenyl- or benzyl-pyridines, 2-phenyl-, 2- and 4- 
benzyl-pyridine giving the corresponding piperidines, 
whilst 4-phenylpyridino is not reduced. When more 
than  one substituent Ph group is present, the Ph 
nucleus is also partly  reduced or undergoes fission; 
2 : 6-di-, 2 : 4 :  G-tri-, 2 : 3 : 5 :  6-tetra-, and ponta- 
phonylpyridino give, respectively, 2 : 6-d;'(cyclo- 
hexyl)piperidine, m. p. 63°, 2 : 4 :  G-tri(cyclohexyl)- 
pyridine, m. p. 47°, a substance. C20H 3i)N, m. p. 224—  
225°, and a substance, C20H 45N, in. p. 250—252°, 
probably a tetra(cyc/ohoxyl)pyridine. A-2-Pyi'idyl- 
pyrrole undergoes fission into piperidine and pyrrol
idine, b u t 2-(2'-pyridyl)pyrrole hydrochloride is re 
duced in E tO H  to 2-(2' -piperidyl)pyrrole, m. p. 93° 
(benzenesulphonyl derivative, m. p. 125°), further 
reduced in AcOH to 2-(2' -piperidyl)pyrrolidine 
{picrate, m. p. 215°), whilst 3-(2'-pyridyl)pyiTole 
{only in EtOH) affords 3-(2' -piperidyl)pyrrole, m. p. 
88—S9° (hydrochloride, m. p. 207—208°). Reduction 
of nicotine causes fission of the pyrrole ring giving 
the octahydro-compound [3-S-methylamino-n-butyl- 
piporidine (I)], which is the only product isolated, 
although in AcOH tho large excess of H 2 absorbed 
indicates the occurrence of a sido-reaction. Reduction 
of 2-(2'-pyridyl)- and 2-(3'-pyridyl)-Ar-metbylpyrro]e 
is effected only with carefully purified materials in 
AcOH, and whilst tho former gives 2-{2' -piperidyl)-\- 
methylpyrrolidine, b. p. 225—228° (picrate, m. p. 
189—190°), the la tter gives only (I), fission of the 
reduced pyrrole nucleus taking place.

J . W. B a k e r .
Q uinazo lines. II . In te ra c tio n  of 2 : 4-d i- 

ch lo ro q n in azo lin e  in  alcohol w ith  sa lts  an d  b ase s . 
N. A. L a n g e  and F. E. S h e i b l e y  (J. Amer. Cliem. 
Soc., 1931, 53, 3867—3875).—The formation of 2- 
chloro-4-ethoxyquinazoJine (I) from 2 : 4-dichloro- 
quinazoline (II) and ICON in EtO H  suggests th a t 
the reaction (II) -f-E tO H — > (I)-(-HCl occurs; the 
HC1 then reacts with the KCN. The possible replace
m ent of ICON by other salts and bases is studied. 
(I) is formed from (II) and E tO H  in presence of 
KCNO or Na2C03, bu t with NaOAc a m ixture of 
(I), AeOEt, benzoylonecarbamido [2 : 4-dihydroxy- 
quinazoline] (III), and 2{l)-chloroA{l)-hydroxy- 
quinazoline, m. p. 211° [hydrolysed by dil. HC1 to 
(III)], is obtained. (II) and NH 2Ph in EtO H  give 
the hydrochloride, m. p. 317° (softens a t about 304°), 
of 2 : 4:-dianilinoquinazoline (not obtained free from 
E tO H  except as a glass), m. p. 65° (indef.) [sulphate, 
m. p. 295°; acetate (-j-H20), m. p. 148°; nitrate, 
m. p. 223°; oxalate, m. p. 253°; picrate, m. p. 275° 
(softens a t about 250°)]. o-, m-, and p-Aminobenzoic
acids and (II) in E tO H  afford the hydrochlorides, 
m. p. 271° (softens a t 210°), 344°, and 347°, of 2 :4- 
dianilinoquinazoline-2' : 2"-, -3' : 3"-, and -4' : 4"- 

\  dicarboxyhc acids (impure Cu salt), respectively. 
The hydrochloride of Me 2 : 4-dianilinoquinazoline- 

2"-dicarboxylato melts partly  a t 181° (decomp.) 
.shrinking a t  about 160°, and completely a t  261°.

4-Chibsnquinazolino and N H 2Ph a t 100° give the 
hydroclihmde, m. p. 251°, of 4-anilinoquinazoline, 
m. p. 221^222° (picrate, m. p. 233°).

H. B u r t o n .

D isulphonic d eriv a tiv es  of 2-phenyl-afi- 
naphth-1  : 2 : 3 -triazo le . A. N e r i  (Gazzetta, 1931, 
61, 597—604).—The N a2 salt of 2-p-sulpho-
phenyl-3 : 4,-naphth-l : 2 : 3-triazole-l-sulphonic acid 
(I) is obtained by the action of N H 3-C uS04 on the 
Na2 salt hexahydrate of p-sulphobenzeneazo-u-naphthyl- 
amineA-sulphonic acid (from Na sulphanilate and 
Na naphthionate). (I) is oxidised by C r03 to the 
Na sulpkonate of 2-phenyl-a(3-napthtriazolequinone 
already described (A., 1929, 1184). The N a2 salt of 
2 -p-sulqdiophenyl-3 : 4 - naphth-1 : 2 ; 3-lriazole - 7 -sul- 
phonic acid (II) is similarly obtained from p -sulpho- 
benzcneazo-i-naphthylamine-l-sulphonic acid, pre
pared from sulphanilic acid and P-naphthylamine-6- 
sulphonic acid. Oxidation of (II) with C r03 gives 
unsatisfactory results. Treatm ent of 2-phenyl-ap- 
naphth-1 : 2 : 3-triazole with excess of conc. H 2S 04 
gives a disulphonic acid (Ba salt + 4 H 20 ; K 2 s a l t ; 
Na2 salt) not identical with (I) or (II). The free acid 
does not crystallise. Oxidation with C r03 gives 
small amounts of a quinone. E. E. J . M a u l e r .

D iethy lam inoethy l e s te r  of 2-phenyl-a!3-naphth- 
1 : 2 :  3 -triazo le-7 '-carboxy lic  ac id . A. N e r i  (Gaz
zetta, 1931, 61, 610—614).—Novocaino when diaz- 
otised and coupled with ¡3-naphtliylamine gives the 
hydrochloride of diethylaminoethyl p-azo-$-naphtliyl- 
aminobenzoate (I) (non-cryst. base), converted by 
NH3-CuS04 into diethylaminoethyl 2-phenyl-xB-tiaphth- 
1 : 2 :  Z-triazoleA'-carboxylate, (II), m. p. 162°, which 
docs not form a hydrochlorido.

N-CGH4-C02-[CH2]2-NEt2

Similarly, the N a 4-sulphonate of (I) is prepared from 
novocaine and naphthionic acid, and yields the N a  
sulplionate of (II), which is not sufficiently sol. in 
H 20  for its physiological action to bo tested.

E. E. J . M a r l e r .
P o rp h y rin  sy n th eses . XL. S y n th es is  of de- 

oxophylloery th rin . H. F i s c h e r  and J . R ie d m a e r  
(Annalen, 1931, 490, 91—99).—E t 2-formyl-4-methyl-
3-bromoviny]pyn’o]c-5-carboxylate with cryptopyr- 
rolecarboxylic acid in presenco of H B r and AcOII 
gives 5 - carbethoxy - 4 : 3 ':  5'- trimethyl - 3 - bromovinyl- 
pyrrometheneA'-propionic acid hydrobromide, and with 
hsemopyrrolecarboxylic acid gives 5-carbelhoxy- 
4 : 4' : 5'-trimethyl-3-bromovinylpyrromethene-Z'-propi
onic acid hydrobromide (I); the corresponding o-carboxy- 
derivative [to (I)] (II) is similarly prepared. Fusion 
of (II) with 5-bromo-4 : 3'-dimethyl-3 : 4'-diethyl-5'- 
bromomethylpyrromethene hydrobromide andsuccinio 
acid gives mainly aAioporphyrin, deoxophylloerythrin 
(0-5% of theory), and an unidentified porphyrin, 
thus confirming the structure assigned to  deoxophyllo
erythrin [cf. formula (II), this vol., 496]. A similar 
condensation could not be effected using (I) in the 
place of (H). H . A. P ig g o t t .

C hlorophyll. X V III. P re p a ra tio n  a n d  con
s titu tio n  of ch lo rophy ll p o rp h y r in s . H .  F i s c h e r , 
L. F i l s e r , W. H a g e r t , and O. M o l d e n h a u e r . 
XIX. C hlorophyll a. H . F i s c h e r , O. Sus, and
G . Cl e b s  [ w i th  L. F i l s e r  and H . S i e b e l ] (Annalen,
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1931, 490, 1—38, 38—90).—X V III. Phylloerythrin, 
like chlorophyll, gives w ith M eOH-KOH in N , verdo- 
porphyrin, accompanied by phyllo-, rhodo-, and  pyrro- 
porphyrins; in 0 ,  rhodoporphyrin-y-carboxydic acid 
and chloroporphyrin e5 are also formed. Phvllo- 
erythrin is formed by action of 0 2 and AcOH on 
phseoporphyrin as, and is converted by further tre a t
m ent with this reagent into rhodoporphyrin-y-carb- 
oxylic acid by- ring-fission a t the CO-CH, linking. 
The similar behaviour of other chlorophyll deriv
atives, e.g., phaiophytin (from which verdoporphyrin 
is formed in good yield w ith MeOH-IvOH in N») and 
chloroporphyrin e5, indicates the presence of the 
phylloerythrin structure. Phseopliytin a-\-b, chloro- 
phyllide a-f-6, plueophorbide a, and its  Me ester all 
give phylloerythrin with 20% HC1 in air or N 2, the 
formation of which in absence of air is probably 
accompanied by disproportionation. In  absence of 
air phseopliytin a -fh  and phseopliorbide a are degraded 
by MeOH-HCl to  rhodoporphyrin Me, ester and 
chloroporphyrin e4 ester. The intramol. m igration of 
0  th a t characterises m any of these reactions explains 
the occurrence of phceoporphyrin a-7 (mono)Me ester 
[Me3 ester, m. p. 253° (decomp, into rhodoporphyrin 
and its Me, ester) (diazomethane or MeOH-HCl)] 
as the least sol. fraction of the reduction of pliseo- 
phytin  or phaeophorbide a w ith H I in AcOH. I ts  
constitution as rhodoporphyrin-y-glyoxylic acid,

NH
? ______________ s s y -

M e '= l[C H 2]2’C 02H  CO-CO„Me COJI^ IlMe
is proved by its reduction (Wolff-Kisliner) to  phyllo- 
porphyrin. I ts  yield is improved by carrying out 
the I I I  reduction in a stream  of 0 ,, and i t  is the 
principal product when phseopliytin is heated with 
AcOH in O, and the product reduced by addition of 
H I. W hen heated to  250° it  gives rhodo- and, on 
longer heating, phyllo-porphyTin; i t  is also degraded 
to  rhodoporphyrin by HBr-AcOH, M eOH-KOH at 
155°, or by hot 95% HCO,H or AcOH.

Chloroporphyrin es gives pyrro- and rhodo-por- 
phyrins with AcOH-air. Both phseopliorbide a and 
methyl phseopliorbide a are decarboxylated by heating 
alone a t 200°, or with pyridine a t 160° (cf. A., 1930, 
225); the products are reduced by H I to  pliyllo- 
erythrin and its ester. The conversion of phaiopor- 
phyrin o 5 into chloroporphyrin e6 and phylloerythrin 
(this vol., 744) is also effected by H C l-E t20 . A 
good yield of chloroporphyrin e5 is obtained from eG 
by oxidation w ith air in AcOH. The Fe salt (hsemin ?) 
of phylloerythrin immediately gives the hsemochromo- 
gen spectrum with N ,H 4,H 20 , and is hydrolysed to 
phydloerythrin by- dil. H,S(54 or HBr in AcOH. I t  
is reduced by Na and amyl alcohol to  deoxyphyllo- 
ery-thrin, traces of pyTrro- and rhodo-porphyrins, and 
the Fe salt of decarboxylated chlorin e ; similar tre a t
ment of natural chlorin e results in almost complete 
destruction. A product with all the properties of 
^-phylloerythrin is obtained by crystallisation of 
phylloerythrin with one ten th  its weight of chloro
porphyrin eG from pyrridine-E t„0. Phydlo- and ifi- 
phyllo-erythrin do not react with PhCHO or its 
p-NO,-derivative in alkaline solution, but are con
verted into chloroporplm in e5. The action of Ag„0

on chlorin e in pyridine gives an Ag  derivative. The 
spectra of phylloerythrin and other porphyrins in 
E t,C ,0 4 are described; in the case of the first-named 
combination w ith the solvent appears to  occur.

X IX . The slightly»- modified formula: (I or II)  are 
proposed for chlorophydl and are discussed and com
pared with Conant’s formula (cf. this vol., 744, 745;

•CO,H

N  N-----j------Mg
 c h  / \ /  (n.)

E t(= = |hM | MelL iLi![CH,]2-C02H
Conant, ibid., 1075) in the light of allomerisation and 
the phase test. The action of KOH in PrO II on 
phseoporphyrin a . or of KOH in amyl alcohol on 
chloroporphyrin e, in both cases in air, leads to  oxid
ation to  a green chlorin-like rhodoporphyrin-y-carb- 
oxyanhydride (III) [Me ester, m. p. 256° (diazo
m ethane)], whereas in N„ the former reaction results 
in simple hydrolysis to  chloroporphyrin e5. Energetic 
treatm ent with alkali converts (III) into rhodopor
phyrin and its y-carboxylic acid, and action of H I in 
AcOH on the Lie ester gives rhodopoiqihyrin Me ester, 
and the propionic acid residue does not, therefore, 
take p art in the anhydride formation in ( I I I ) ; either 
or both of the first two decomp, products are also 
obtained by use of conc. aq. HC1 or of H B r in AcOH. 
The structure of (III) is confirmed by its formation 
byr heating rhodoporphyrin-y-carboxylic acid (IV) to 
250°. The action of cold pyridine converts i t  into an 
unidentified porphyrin [Me ester, m. p. 250° (diazo
methane)] spectroscopically interm ediate between (IV) 
and phylloporphyrin. Oxidation of phseoporphyTin 
with H ,0 ,  and H ,S 0 4 gives (IV) w ith phaeoporphyrin 
a 7 as by-product; the la tter also gives (III) with KOPr 
and is regarded as an  intermediate in the first method.

Me and E t chlorophyllides give phaeoporphyrin a s 
exclusively on reduction with H I, whereas after 
allomerisation with 0 2 or w ith air in MeOH they afford 
spectroscopic traces of phydloporphyrin with phseo
porphyrin a 7 as main product, and some a r>. The 
chlorophyllides are unchanged by MeOH. Allomeris
ation of E t chlorophyllide with benzoquinone in E tO H  
in absence of air also occurs with absorption of 1 mol.
O,, bu t the product with H I gives pliceoporphiyrin a G 
[Me ester, m. p. 2S4° (oxime)], to  which formula (V)

is assigned; this is de
composed by 10% KOH in 
MeOH to  an unidentified 
porphyrin. I t  is therefore 
considered th a t whilst allo
merisation with 0 2 is a 
complex process which in-^"^  
volves fission of the homo- 
cyclic nucleus, the pro- y  
duct obtained with benzo

quinone is a simple dehydro-derivative; this explains

»¡Et Me 
1 =CH- 1 111

I in  | | X10,Me
V ' V ^ o  ‘N

( I .)
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the spectroscopic differences observed by Conant. 
Allomerisation with benzoquinone in EtOH is sup
pressed by traces of H 2C20 4, .and reduction of the 
product obtained in  COMe2 gives phieoporphyrin as.

The phase test (cold KOH-MeOH) in presence of 
air gives with E t chlorophyllide the usual unstable 
chlorins which rapidly pass into a purpurin, and on 
reduction of the to tal product with H I rhodoporphyrin 
is form ed; in N„, however, clilorin e7 (reduced by H I 
to  chloroporphyrin e5) and- a little rhodin g are 
formed as in the hot quick hydrolysis. Using 25% 
KOH in PrOH under Conant’s conditions a purpurin, 
C33H 34OsN4 (Me ester, m. p. 254°), probably closely 
related to (III), results. E t chlorophyllide allomer- 
ised with benzoquinone in EtOH gives products con
verted by H I reduction into rhodoporphyrin whether 
the IvOH hydrolysis is carried out in air or in its 
absence. I t  is concluded th a t the mechanism of the 
phase test consists in simple hydrolysis of the homo- 
cyclic ring. The change of the unstable chlorins into 
purpurins is reversible (e.g., w ith plneopurpurin 7 
Me, ester). Hydrolysis of clilorin e Me3 ester with 
KOH-MeOH in N 2 gives clilorin e7 and the purpurin 
previously obtained by hot, quick hydrolysis. Similar 
hydrolysis of phaeophytin a + 6  in N2 gives a mixture 
of stable chlorins (e6 and e7), the la tter of which is 
distinguished from the product obtained in air (pliajo- 
purpurin 7) by reduction with H I which gives cliloro-e,. 
and rhodoporphyrins, respectively. Degradation of 
dimethylphseopurpurin 7 with pyridine or “ pyridine- 
soda ” gives ip-verdoporphyrin Me., ester, m. p. 277° 
(corr.), which with H I in AcOH gives rhodo-, and on 
energetic decomp. with alkali gives phyllo-porphyrin. 
The decarboxylation by heat of phajoporphyrin a 5 
Ale E t ester gives phydloerythrin E t ester.

H. A. PlGGOTT.
A ction  of fu m in g  h y d rio d ic  ac id  on  lu p an in e . 

lv. W i n t e r f e l d , A. K n e u e r , and F. W. H o e - 
s c h n e id e r  (Ber., 1931, 6 4 , [B], 2415—2419; cf. 
this vol., 371).—Treatm ent of r-lupanine in the 
manner adopted for d-lupanine affords P-lupinane 
and other lion-identified products (cf. Clemo and 
others, this vol., 970). ¿-Lupanine hydrochloride 
is transformed by PC15 into dicklorolupanine, 
C15H 220N 2C12, m. p. 112—113°, [a]D +82-5° in 96% 
EtOH" d-Lupanine H  tartrate has m. p. 194°.

H. W r e n .
C inchona  a lk a lo id s . XXV. C om plete sy n 

th e s is  of th e  C inchona  a lk a lo id s , liyd roqn in ine  
an d  h y d ro q u in id in e . P. R a r e ,  W. H u n t e n b u r g ,  
A. S c h u l t z e ,  and G. V o l g e r  (Ber., 1931, 6 4 , [B], 
24S7—2500; cf. A., 1922, i, 360, 361).—Acetoacet-p- 
methoxyanilide, obtained from the ester and p-anis- 
idine alone or in presence of solvent naphtha, is almost 
quantitatively converted by 90% H 2S04 a t 100° into 
2-hydroxy-G-methoxy-4:-?nethylquinoline, m. p. 253° 
(hydrochloride), transformed by PC15 and P0C13 a t 
115° into 2-chloro-Q-methoxy-4:-7nethylqui7ioline, m. p. 
145° (corr.), which yields 6-methoxy-4-inethylquinol- 

m. p. 52°, when acted on by A1 powder in 75% 
AcU u or by H 2 in presence of Pd  and K O H -EtO H  
a t 5 0 n - 5 5 ° .  Condensation of 6-methoxy-4-methyl- 
quiiioliiibyjvitli boiling PhCHO in presence of anhyd. 
ZnCl2 alfohls (j-methoxy-i-slyrylquinoline, m. p. 75° 
(corr.) (sulphate), oxidised by KMnO., in aq. pyridine

to 6-methoxyquinoline-4-carboxylic acid (E t ester, 
m. p. 69°).

4-Methyl-3-ethylpyridine and CC13-CH0 in presence 
of anhyd. ZnCl2 a t >86° yield 3-ethyl-4-y-trichloro- 
P-hydroxy-n-propylquinolinc, m. p. 139° (corr.), trans
formed by NaO Et in 99-5% E tO H  into 3-ethyl- 
pyridyl-4-acaylic acid, m. p. 24S° (corr., decomp.) 
[hydrochloride -f  H 20 , m. p. 190° (corr., decomp.) after 
loss of H aO a t 110—120°]. The hydrochloride is 
reduced by II2 in 4% aq. HC1 in presence of highly 
active P t sponge to  a mixture of 3-3-ethyl-4-piper- 
idylpropionic acid hydrochlorides. The m ixture of 
the corresponding E t [3-3-ethyl-4-piperidylpropionates, 
b. p. 114—117°/0-3 111111., is treated with ¿-tartaric 
acid in anhyd. EtOH, whereby Et $-3-ethyl-4-pipcr- 
idylpropionate II  d-tartrate, m. p. indof. 123—124° 
(decomp.), [a]]? +6-6° in EtOH , is obtained; it is 
converted into E t (3-3-ethyl-4-piperidylpropionatc, 
b. p. 112— 114°/0-l mm., [a]]? +19-0° (Bz deriv
ative, b. p. 197—200°/0-2—0-3 mm.), identical with 
the product obtained by alkaloidal degradation.

Condensation of the Bz derivative with E t quinate 
in presence of N aO Et affords hydroquinotoxin (I),

N

CH.,— CHEt
iW  '  I v  (L )

HCH,]2-CH-[CH2]2-CO
isolated as the Bz2 d-tartrate, m. p. 170° (decomp.), 
[a]j? -39-5° in E tO H  and CHC13 (1 :2  vol.). 
iH-Bromohydroquinoloxin, m. p. 117° after softening, 
is transformed into hydroquininone, m. p. 99—100°, 
identical with the product obtained by the oxidation 
of hydroquinino. Hydroquinotoxin is transformed 
into C-bromohydroquinotoxin dihydrobromide, and 
thence into hydroquininono. Hydrogenation of 
cryst. hydroquininone in presence of Pd yields hydro
quinidine, whereas from the oily’ m ixture of the ketonic 
and enolic forms of liy’droquininono hy’droquinino is 
obtained. H . W r e n .

T itra tio n  of qu in ine  in  u ltra -v io le t lig h t. J.
G r a n t  (Analy’st, 1931, 5 6 , 653—654).—If quinine 
bo dissolved in an excess of H 2S04 and the excess of 
acid titrated in a dark room under a vertical beam of 
ultra-violet light, free quinine is liberated a t the end
point. This produces a marked decreaso in the 
fluorescence, which, however, is not sharp unless 
carried out in presence of controls. The titration 
must bo made in a beaker to avoid fluoroscenco duo 
to the glass itself. T. M c L a c h l a n .

S tn jch n o s  a lk a lo id s. L X II. R e la tio n sh ip s  of 
th e  C19 ac ids fro m  b ru c id in e  a n d  d ih y d ro b ru c id - 
ine. H. L e u c i i s , F .  K r o h n k e , and H. S. O v e r b e r g  
(Ber., 1931, 6 4 , [B], 2539—2543; cf. this vol., 970).— 
Oxidation of dihy’drobrucidine with Cr03 yields, in 
addition to diketodihy’dronucidino (loc. cit.), minor 
amounts of an A7/2-acid, C19H 240 4N2,2H20 , m. p. 
258—260° (decomp.), [a]'" +185-4%! (perchlorate,
[a]]? +141-l°/d), and an isomeric acid (+ 3 H 20), [a]D 
+51-7°/d. Hydrogenation of cither acid in presence 
of P t0 2 yields the acid C19H2(J0 4N2, [a]D +104-4°/d 
(perchlorate, [a],, +74-9°/rf), also obtained from the 
isomeric acids, C19H220 4N2, prepared by the oxid-
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ation of brueidine (this vol., 855). Tho respective 
pairs m ust therefore bo geometrical isomerides. 
Reduction of tho acids C19H 220 4N2 by N a-H g is 
confined to  the CICH*C02H  group and yields 2-keto- 
nucidine-3-acotic acid (isolated as the perchlorate, 
C19H240 4N2,HC104, [a]]? +50-3 °/d), catalytically
reduced to the acid C19H 2G0 4N2. H . W r e n .

T ra n sp o s itio n  of 2  - b en zen eazo m o rp h in e  
in to  2 -benzeneazoopom orph ine . A. N eu  (Gaz- 
zetta, 1931, 61, 604—609; cf. A., 1930, 230).— 
2-Bcnzcneazomorphino dissolves in H 2S 04 to  givo 
2 - benzeneazoapomorphine, identical with th a t  
obtained by the action of benzenediazonium clilorido 
on apomorpliine. 2 -p - Chlorobenzeneazomorphine is 
similarly transformed into 2-p-ch lorobcnzeJieazoapo- 
morphine, identical with th a t obtained from p-chloro- 
benzenediazonium chloride and opomorphine. 
Neither Cl-compound melts below’ 300°. The struc
ture of these compounds is discussed.

E. E. J . M a r l e r .
A b so rp tio n  sp e c tra  of p b e n a n th r ip y rid in e  

a lk a lo id s . A. G i r a r d e t  (J.C.S., 1931, 2630— 
2637).—Absorption spectra curves aro given for 
thebaine, opomorphino and its hydrochloride, 
aporphine hydrochloride, epiapomorpliine AIe2 ether, 
morphothebaino hydrochloride, tsothebaine, puk- 
ateine and its Me ether, laureline, bulbocapnine Mo 
ether, laurepukine and its Mo, other, glaucine, 
dicentrine, domesticino Mo ether, and corydaline. 
The effects of combinations of the substituents OH, 
OMe, :0 2CHo, are discussed. H . B u r t o n .

H om ologues of re so rc in o la rs in ic  ac id  a n d  of
4 -ace tam id o -2 -b y d ro x y p b en y la rs in ic  a c id  (F our- 
n ea u  2 7 0 ) .  B . M. B a r a n g e r  (Bull. Soc. chim., 1931,
[iv], 49, 1213—1222).—The introduction of Ale or E t 
para to  the OH in  p-amino- or p-acetamido-2- 
hydroxyplienylarsinic acid destroys th e  therapeutic 
val., the ratio  maximum tolerated dose/curative dose 
decreasing to  less than  unity. A similar effect is 
observed with 2 : 4-dihydroxyphenylarsinic acid. The 
following are described : p-mcthoxyaceto-, b. p. 258°/ 
160 mm., b. p. 146°/15 mm., m. p. 38—39° (yield 96%) 
(semicarbazone, m. p. 202°); p-methoxypropio-, b. p.
149— 150°/19 mm., m. p. 20-5° (yield, 93%) (semi
carbazone, m. p. 177°), p-methoxy7butyrro-, b. p. 158— 
159°/19 nun., m. p. 21—22° (yield, 91%) (semi
carbazone, m. p. 1S3°), and p-methoxyvalero-phenone, 
b. p. 167725 mm. (S0%) [semicarbazone, m. p. 220° 
(decomp.)]; p-heptoyianisole, b. p. 203°/25 mm. 
(yield 99%) (semicarbazone, m. p. 130°). Reduction 
of the above gives the alkylanisoles in the yield in
dicated; the la tter are demethylated with gaseous 
H B r in boiling AcOH. p-Ethyl- (86%), b. p. S3—S4°f 
16 mm., p-propyl- (70%) b. p. 107°/22 mm., p-butyl- 
(90%), b. p. 130°/33 mm., p-isodmyZ- (56%), b. p. 121°/ 
14 mm., p -heptyl-anisole (78%), b. p. 164°/23 m m .; 
p-ethyl- (93%), m. p. 45—46°, b. p . 217°, p-propyl- 
(90%), m. p. 20—21°, b. p. 120°/19 mm., p-butyl- 
(94%), b. p. 13S—139°/1S mm., p-isoamyl- (80%), 
b. p. 126°/14 mm. and p-heptyi-phenol (87%), b. p. 
176°/24 mm., m. p. 26°.

N itration of the p-alkyiphenols with dil. HNOa in 
C6H 6 or AcOH a t 0° affords the 2-nitro-4-alkyiphenol, 
reduced to  the 2-amino-4-alkylphenol w ith alkaline

N a2S20 4. 3-Nitro-p-crcsol (95%), m. p. 32°; 2-nilro-
4 -propyl- (72%), b. p. 124°/3 nun., -4-butyl- (71%), 
b. p. 125°/3-5 mm., A-hcptyl-phenol (87%), b. p. 149— 
150°/3 mm., m. p. 3S°; 3-amino-p-cresol (85%), m. p.
135° [Ac derivative, m. p. 159—160° (decomp.)],
2-aminoA-dhyl- (100%), m. p. 137— 138° (decomp.)
[Ac derivative, m. p. 104— 105° (decomp.)], -4-propyl- 
(100%), m. p. 143° (decomp.) [Ac derivative, m. p.
130° (decomp.)], -4-butyl- (100%), m. p. 138° (decomp.)
[-4c derivative, m. p. 91—92° (decomp.)], and A-heplyl- 
phcnol (100%), m. p. 130° (decomp.) [Ac derivative, 
m. p. 112° (decomp.)], aro thus obtained in the yield 
indicated and are converted into the 5-nitro-2-amino-
4-alkylplienols by distillation and nitration of the 
p-etlienydphenols. 3-Ethenylamino-p-cresol(85%),b. p.
110—H R /IS  mm., 2-cthenylaminoA-dhyl- (90%), b. p. 
130o/25 mm., -4-propyl- (92%), b. p. 13671S mm., 
A-buiyl- (93%), b. p. 146—148°/1S mm., A-hcptyl- 
phenol (S5%), b. p. 1S7°/1S mm., G-nitro-3-ethenyl- 
amino-p-cresol (100%), m. p. 132°; G-nilro-3-amino- 
p -crcsol (70%), 111. p. 199—200° (decomp.) [Ac deriv
ative, 111. p. 242°], 5-nitro-2-ethenylaminoA-ethylphenol 
(100%), m. p. 69°; 5-niiro-2-amino-4~etHyl- (100%), 
m. p. 155—156° (decomp.) (Ac derivative, m. p. 196°),
-4-propyl-, m. p. 125—126° (decomp.) [Ac derivative, 
m. p. 160° (decomp.)], and A-heplyl-phenol, m. p.
76° (decomp.); o-nitro-2-dhenylaminoA-propyl-, an 
oil, and A-heptyl-phenol, m. p. 119— 120° (decomp.), 
are described.

4-Nitro-2-hydroxy-5-melhylphenylarsinic acid, ob
tained from 6-nitro-3-amino-p-cresol by B art’s re
action (yield 30%), is reduced to  4:-amino-2-hydroxy 
[ATa  sa lt; Ac derivative (N a  salt)], converted into
2 : 4:-dihydroxy-5-methylphenylarsinic acid (Na salt).
4-Nitro-2-hydroxy-, A-amino-2-hydroxy- [A7« s a l t ; Ac- 
derivative (Na salt)], and 2 : 4,-dihydroxy-o-ethylphenyl- 
arsinic acid (Na salt) are similarly obtained. The 
B art reaction was unsuccessful when applied to  the 
corresponding 4-propyi- and -heptyl-5-nitro-2-amino- 
phenols. R . B r ig h t m a n .

A ro m a tic  a rse n ic  co m p o u n d s co n ta in in g  su l
p h u r  g ro u p s  a tta c h e d  to  th e  n u c leu s . I I I .
3 : 3 '-D iam in o -4  : 4 '-d ith io la rsen o h en zen e , th e  
th io l an a lo g u e  of s a lv a rsa n . H. J . B a r b e r  (J.C.S., 
1931, 2556—2561).—4 - Chloro - 3 - nitrophenylarsinic 
acid and K SH  in aq. E tO H  give impure 3-nitroA- 
tkiolphenylarsenic disvJphide (I), oxidised by H N 03 
(d 1-52) to  3-nilroA-sulphophenylarsinic acid (II) and 
by I  in  presence of K I and NaHC03 to 2 : 2 '-diniiro-
4 : 4:'-diar$inodiphenyl disulphide (III). Reduction of 
(I) with alkaline N a ^ ^  gives 3 : 3'-diaminoA  : 4'-c?i- 
thiolarsenobenzene (IV), whilst with Fe(OH)2, 3 : 3 '-di- 
aminoA : 4 '-diphenyldiarsenic trisulphide results. The 
last-named is also reduced by N a^ O .! in presence of 
MgCl, to  (IV). 3-Nitro-4-thiocyanophenylarsinic acid 
is oxidised by  H N 0 3 (d 1-52) to  (II) and a little (III).

H. B u r t o n .
10-G hloro-5 : 1 0 -d ih y d ro p h en a rsaz in e  a n d  its  

d e riv a tiv e s . XVI. 10 - A lky l - 5 : 10-d ihydro  - 
p h en a rsa z in e s  a s  conven ien t so u rc e s  of aliphatic-"" ' 
d ich lo ro a rs in e s . C. S. G ib s o n  and J . D. A. J o h n 
s o n  (J.C.S., 1931, 2518—2523).—Treatment of 10- 
chloro-5 : 10-dihy’drophenarsazine w ith the appro
priate Mg alkyl halide gives 10-Me, -Et-, -Pr-, -Pr9-,
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m. p. 87—88°, -Bu-, m. p. 94—95°, -BuP-, m. p. 73— 
74°, -sec.-Bu-, m. p. 85—86°, -n-amyl-, m. p. 90—92°, 
and -a.-ethylpropyl-, m. p. 110—111°, -5 : 10-dihydro- 
phenarsazines; These are decomposed by dry HC1 at 
110—130° forming dichloroalkylarsines (65—85% 
yield); the following arc prepared : MoAsCh, b. p. 
132'5° (all b. p. are a t 760 mm. except where stated 
otherwise), m. p. —42-5°; EtAsCU, b. p. 155-3°; 
PrAsCl2, b. p. 175-3°, m. p. -2 8 -2 ° ; PrPAsCL, b. p.
168-6°; BuAsC12, b. p. 194-1°; BuPAsGl2, b. p. 
77-8°/20 m m ; rcc.-BuA sG12, b. p. 181-8°, and di- 
chloro-i\-amylarsine,h. p. 212-9°, m. p. — 45-5°. Mol. 
heats of vaporisation and Trouton’s const, a t 760 mm. 
are calc., and other physical data recorded, for these 
dichloroarsmes. 2-Metliyl-\0-propyl - 5 : 10 - dihydro- 
phenarsazine has m. p. 83-5—84-5°. H. B u r t o n .

P h en a rsa z in e  d eriv a tiv es . I. P. G. S e r g e e v  
and I. M. G o r s k i  (J. Gen. Chem. Russ., 1931, 1, 
263—271).—Action of KCNS on 10-chloro-9 : 10-di- 
hydrophcnarsazine gives 10-thiocyano-d : 10-dihydro- 
phenarsazine, m. p. 229—230° (two forms). Boiling 
with xylene and treatm ent with NaOH and AcOH 
gives phenarsazinic acid. Diphonylthiocyanoarsino 
under the same conditions is unchanged, but with 
boiling H 20  gives dipbenylarsine oxido. The acid is 
also obtained by heating phonarsazino cyanide or 
thiocvanate with tetralin. Phenarsazine chloride 
when heated with tetralin gives the hydrochloride of 
phenarsazinic acid. The following mechanism is sug
gested for the transformation of phenarsazino deriv
atives : NH[CgH 412AsX A -  NH[C6H 412As(0)X — +  
(NH[CbH 4]2As(OH)2)X. E. B. U v a r o v .

O rg a n o -ch ro m iu m  com pounds an d  th e ir  r e 
la tio n  to  th e  com plex  ch e m is try  of ch ro m iu m .
F. H e i n  (J. pr. Chem., 1931, [ii], 132, 59—71).—A 
lecture. In  a summary of partly  unpublished re
searches it  is shown th a t the Cr complexes th a t react 
with MgPhBr with formation of organo-chromium 
compounds are in general non-electrolytes.

H. A. P ig g o t t .
G e rm an iu m . V II. O rg an ic  com pounds of 

g e rm a n iu m . R. S c h w a r z  and M. L e w i n s o h n  (Ber., 
1931, 64, [B], 2352—235S).— Ge tetra-p-tolyl, m. p. 
224°, prepared from GeCl4 and Mg p-tolyl bromide in 
E t20 , is converted by  Br in C2l i 4Br2 into Ge tri-p- 
tolyl bromide, m. p. 12S°, and thonce by PhBr and 
Na in xylene into Ge Ph tri-p-tolyl, m. p. 191°. The 
last-named compound with Br in boiling CC14 affords 
Ge P h di-p-tolyl bromide, m. p. 119°, which with 
M gEtBr gives Ge Ph di-p-tdlyl E t, b. p. 220°/13 mm., 
m. p. 55°, transformed by Br., in CC14 into Ge Ph 
p -iolyl E t bromide. Similarly, GeCl4 and Mg p-di- 
phenylyl bromide yield Ge tetra-p-diphenylyl, m. p. 
270—272°, whence Ge tri-p-diphenylyl bromide, m. p. 
242°, Ge tri-p-diphetiylyl Et, m. p. 154— 156°, non- 
homogeneous Ge di-p-diphenylyl E t bromide, and non- 
homogeneous Ge di-p-diphenylyl E t P r1. GePh4 with 
ivice its wt. of GeCl4 a t 210—290° affords Ge Ph  
trichloride, b. p. 105— 106°/112 m m .; attem pts to 
prepAco the corresponding tribromidc yioid tho di- 
bromideSb. p . 205—207°/12 mm., and (.?) Ge2Ph4Br2, 
m. p . 165 . ,  GePh2Br2 and MgPr^Br give GePh.,PrPBr, 
b. p. 225—235°/13 mm., which yields GePk,,EtPrP,

b. p. 175—190°, whence GePhEtPrPBr, b. p. 130—135°/ 
13 mm. Treatm ent of tho last-named salt with Ag 
rf-bromocamphorsulphonate in H 20  gives QePhEtPrP 
bromocamphorsulplionate, decomp. 230°, [a]$ +95-0S° 
in II20. Go tetra-p-tolyl and Br in CC14 afford Ge 
di-p-tolyl dibromide, b. p. 230—233°/13 mm. Excess 
of Na and GePhCl3 in boiling xylene afford the com
pound (GePh)6, possibly G e P h < J J ]J :® ° jJ > G e P h .

II. W r e n .
M ercu ra tio n  of h ig h e r  a ro m a tic  h y d ro c a rb o n s .

I. M. G o s w a m i and H. N. D a s -G u p t a  (J. Indian 
Chem. Soc., 1931, 8, 475—47S).—Tho following com
pounds wero prepared by heating tho appropriate 
hydrocarbon and IIg(OAc)2 in AcOH a t 110—140°, 
filtering, concentrating, and adding CaCl2 in A cO H : 
aeenaphthene mercurichloride, m. p. 148° (decomp.), 
which with Ag20  in boiling EtOH gives somo mercuri- 
liydroxide, m. p. 184° after sintering a t 175°; fluorene 
mercurichl&ride, m. p. 130—132° (decomp.), giving 
similarly tho mercurihydroxide, m. p. 145—147°, in 
poor yield; anthracene mercurichloride, m. p. 1S1—183° 
(docoinp.), decomposed by Ag20 ; pKenanthrene mer- 
curichloride, m. p. 155—157° (docomp.), decomposed 
by Ag20 . The mercuri-hydroxides liberate NH 3 from 
NH4Cf and absorb C 02. The position of the Hg is 
unknown. R. S. C a h n .

M ercuric  d eriv a tiv es of d ih y d ric  b ro m o - 
phenols. M. A m a d o r i  (Atti R. Accad. Lincei, 1931,
[vi], 13, 371—374).—W ith dibromo-pyrocatechol and 
-resorcinol, Hg(OAc)2 gives the compounds 
C6H20 2Br2Hg and with the Br3-derivatives, the 
compounds C6H 0 2Br3Hg. T. H . P o p e .

M ercury  an d  h a logen  d e riv a tiv e s  of 2 -phenyl- 
cinchonic ac id . M. D o m t n ik ie w ic z  (Rocz. Chem., 
1931, 11, 664—669).—Tho following substancos are 
described : 3-hydroxy- and -acetoxy-mercuri-2-phenyl- 
cinchonic acids, 3-iodo-2-phenyl- and 3-bromo-2-phenyl- 
cinchonic acids, m. p. 227—-228° and 231°. Tho iodo- 
dorivative yiolds o-iodobenzoic and 5-iodo-6-phenyl- 
pyridino-2 : 3 : 4-tricarboxylic acid on oxidation with 
KMn04. R. T r u s z k o w -s k i .

O rganic d eriv a tiv es  of silicon . XLV. F iss io n  
of a ro m a tic  S i-R  lin k in g s b y  a lu m in iu m  ch lo ride .
W. E. E v is o n  and F. S. K i p p i n g  (J.C.S., 1931, 2774— 
2778).—Treatment of a mixture of SiPh2Cl2 (1 mol.) 
and A1CU (1 mol.) with E tB r (5 mols.) gives HBr, 
SiCl4, SiPhCl3, and E t derivatives of C6H 6. 
SiPh2Cl2 and A1C13 react a t 70° giving SiCl4 and a 
solid (probably AlPhCl2) which is converted by 
H 20  and AcCl into C6H G and COPhMe, respectively; 
tho reactions SiPh2Cl2 -J- A1C13 =  AlPhCU -j- SiPhCl3; 
SiPhClj i -  AlCl3=SiCl4 -}- AlPhCl2, probably occur. 
SiCl4 is also produced w-hcn SiPh4, Si(CII2Ph)4, 
or trianliydrotrisdiphenylsilicanediol is treated  with 
A1C13 in CHC13, whilst octaphenylcycZosilicotetrane 
similarly gives a product, hydrolysed by H 20  to  a 
solid (w-luoh probably contains somo silico-oxalic acid).

H. B u r t o n .
T ribenzy lsilicane. W. E. E v is o n  and F . S. 

K i p p i n g  (J.C.S., 1931, 2830—2S31).—Tribenzylsilic
ane (I), m. p. 91°, has been isolated from a crude 
specimen of Si(CH2Ph)4 (A., 1928, 908). Tribcnzyl-
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silicyl oxide and H 2 are produced from (I), COMe2, 
and KOH solution. II. B u r t o n .

A ro m a tic  t in  co m p o u n d s co n ta in in g  h a lo g en  
in  th e  n u cleu s . A. N . N e s m e j a n o v  and K . A. 
K o t s c h e s c h k o v  (J. Gen. Chem. Russ., 1931, 1,
219—232).—Such compounds are obtained by the 
reduction of org. Hg compounds by Sn11 salts (cf. this 
vol., 503). Compounds of the type (XCGH 4)2SnX '2, 
where X , X ' are halogens, so prepared a r e : 
stannic di-p-chlorophenyl dichloride, m. p. 86-5°, 
dibrom ide; Sn  di-p-bromophenyl dichloride, m. p. 
103°, dibromide, m. p. 82°; S n  di-p-iodophenyl di- 
chloride, m. p. 147°, dibromide, m. p. 102°. The 
corresponding di-iodides, prepared by tho action of 
N a l on the dichloride in hot EtOH, have m. p. 
46^17° (X=C1), 79—80° (X = B r), 88-5° (X = I). 
The action of alkali on these gives the corresponding 
oxides (infusible). H 2S in alkaline solution gives 
sulphides of the type (XCGH 4)2SnS, m. p. 179° (X =  
Cl), 228—229° (X = B r), 248° (X = I). Compounds 
of the type XCGH4-SnX'3 were obtained by heating 
the corresponding di-compound with SnIV halide in a 
sealed tu b e ; stannic p-chlorophenyl trichloride, m. p. 
39°, p-bromophenyl trichloride, m. p. 64-5—65°, p-iodo- 
phenyl trichloride, m. p. 55—56°, p -iodophehyl tri
bromide, m. p. 80—80-5°. Hydrolysis of the above 
trichlorides gives the corresponding infusible acids, 
XCGH4-SnOOIl. Sulphides of the type (XC6II4Sn)2S3 
are obtained by the action of II2S on acid aq. solu
tions of the trichlorides : m. p. 295° (decomp.) (X== 
Cl), 250° (decomp.) (X = B r), infusible (X = I). The 
action of Cl2 in cokl CHC13 on (C6H4I)2SnCl2 gives 
stannic didichloroiododichloride, m. p. 82—82-5°; 
and on CGH4I-SnCl3 gives stannic dichloroiodolri- 
chloride, m. p. 50—70° (decomp.). E . B. I J v a r o v .

A ction  of acetic  a n h y d rid e  on  a m in o - ie r t  .-acids 
an d  d ip ep tid es . C ata ly tic  effects. H y d ro ly sis  
of iV -acetyld ipeptides. P. A. L e v e n e  and R. E. 
S t e ig e r  (J. Biol. Chem., 1931, 93, 581—604).—When 
pure a-aminoisobutyric acid (I) is heated with Ac20  
a t 150° (bath) a m ixture of the corresponding azlaetone 
and a lactone (II), C10H1GO3N2 (alternative formulae 
suggested), m. p. 143—144° (all m. p. are corr.) after 
slight previous sintering, is produced; if (I) contains 
traces of Cl and NH3, the products formed are high- 
mol. solids. riZ-iso Valino also gives some solid 
m aterial in addition to  azlaetone, irrespective of the 
presence or absence of impurities. (II) is hydrolysed 
by H 20  a t 25° to a-[oL-acetamido\sobutyryl)aminois.o- 
butyric acid (HI), m. p. 223—225° (decomp.) [prepared 
by acetylation of a-(a-aminofsobutyryl)aminoiso- 
butyric acid (IV), which is not hydrolysed by H 20  
a t 100°], and a t 100° to an equimol. m ixture of (I) 
and rx-acetamidoisobutyric acid, m. p. 195—196° after 
previous sintering; the same m ixture is formed from
(III) and H 20  a t 100°. When (IV) is heated with 
AcOH a-aminoisobutyric anhydride is produced; 
the ra te of dehydration depends on the am ount of 
im purity (NH3). dZ-a-Amino-a-phenylpropionic acid 
and Ac20  a t 150° give the azlaetone (V) of dl-x- 
acetamido-a-phenylpropionic acid (VI), m. p. 202— 
203° (lit. 192— 193-5°). (V) and aq. NH3 afford dl- 
u-acetamido-a.-phenylpropionamide, m. p. 191— 192° 
after previous sintering, whilst (V) and (I) in AcOH

yield a - (dl - a  - acetamido - a  - phenylpropionamido)\s,o- 
butyric acid, m. p. 214—215° (slight decomp.), readily 
hydrolysed by H 20  a t 100° to (I) and (VI). Glycyl- 
a -amino¿sobutjiric acid and Ac,O in AcOH give a-(acet- 
amidoacetamido)\sobutyric acid, m. p. 190—191°, 
which is not readily hydrolysed by H 20  a t 100°.

H. B u r t o n .
C h ro m o p ro te in s . I. C h ro m o p h o ric  g ro u p  of 

th e  K h o d ym en ia  p a lm a ta . P. A. L e v e n e  and A. 
S c h o r m u l l e r  (J. Biol. Chem., 1931, 9 3 , 571—579).— 
Peptic digestion of the seaweed followed by amyl 
alcohol extraction and E t20  precipitation yields 
“ phycobylin ” (cf. A., 1928, 533; 1930, 488). Me- 
esterification gives a product resembling phycoerythro- 
bilinic ester (cf. ibid.). The “ phycobilin,” however, 
contains 45% of the total N as NH2-N and hence is 
termed “ chromoproteinic acid.” Reduction of this 
by H I yields a substance, C17H 230 4N, containing a 
little NH2-N, whilst oxidation with Cr03 yields 
mainly Me ethylmaleinimidopropionate. The annexed

C0,M o iC H ,V C < ™ - i« H!.g % g ) > C M e
s t r u c tu r e  is t e n t a t i v e ly  s u g g e s te d  fo r  th e  p h y c o e ry -  
th ro b il in ic  e s te r . F .  O. H o w it t .

E ffect of a lk a li on  p ro te in . I . O p tica l b e 
h av io u r of ‘‘ ra cem ic  p ro te in .’’ F. A. Cs o n k a  and 
M. J . H o r n  (J. Biol. Chem., 1931, 9 3 , 677—684).— 
Digestion of wheat gluten, caseinogen, and egg- 
albumin by 0-5A7-NaOH at 38° yields optically- 
active products which with boiling 20% HC1 lose 
their activity. This disagrees with Dakin’s koto-enol 
theory of protein racemisation (A., 1913, i, 208).

F. O. H o w it t .
D e g rad a tio n  of p ro te in s . II . C olour re ac tio n  

of g lycine an d  o th e r am in o -ac id s  w ith  so d iu m  
hy p o ch lo rite  a n d  p h eno ls. O. F u r t h ,  A. F r i e d 
r i c h ,  and R. S c h o l l  (Biochem. Z., 1931, 240, 50— 
61).—Tho blue colour obtained w ith glycine is very 
sensitive (down to 0-002%) but is not sp. I t  is given 
by other NH 2-acids and protein solutions, bu t much 
more faintly. Tho reaction is given very much more 
powerfully with NH 3 and NH 4 salts and the colour 
with N H2-acids is due to the NH 3 liberated by hydro
lysis, glycine being most easily hydrolysed. The 
pigment [using (NH4)2C03, NaOCl and PhOH] 
C24H 17O gN 3C14 loses one th ird  of its N in boiling 
alkali and gives with diazomethane a methoxy- 
mothylimide derivative. P. W. C l u t t e r b u c k .

S tru c tu re  of p ro te in s . IX . D e g rad a tio n  of 
caseinogen  b y  w a rm in g  w ith  g ly cero l a n d  th e  
s tru c tu re  of th e  d eg rad a tio n  p ro d u c ts . A.
F o d o r  and S. K u k . X. A. F o d o r  (Biochem. Z., 
1931, 240, 123— 139, 140—148).—IX . Examination 
of various fractions is described and a double tetra- 
peptide is isolated, C41H G70 12N9,2H20 , possessing 
2 free C 02H and a free NH2 group and formulated 
as prolylpyrrolidonyl-lysyl-leucine united to prolyl- 
pyrrolidonylalanyl-leucine through the two pyrrol- 
idonyl groups.

X. A theoretical paper on the chemical structure, 
of proteins based on the au thor’s experiments on 
the ready dissociation of gelatin and caseinogen in 
glycerol into polypeptide components.

P .  W. Cl u t t e r b u c k .
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F o rm a tio n  of b iocollo ids. I , I I .  S. J . v o n
P r z y l e c k i  and R. M a j m in  (Biochem. Z., 1931, 2 4 0 ,
98—122).—Tho extent of union of coagulated protein 
and starch varies with the p n and is least a t the 
isoelectric point. Ions which decrease the charge 
on the protein also decrease the am ount of combined 
starch. Change of p a does not, however, affect the 
am ount of dextrin combined with protein. Reversib
ility of the union is not obtained on the acid side, 
bu t is obtained a t the isoelectric point .and above. 
Certain protein sols strongly decrease the amount 
of bound starch. When both components are em
ployed as sols, the union of protein and starch and of 
protein and dextrin is readily detected in alcoholic solu
tion a t p n >4-7. In  concentrations of EtO H  in which 
separately the protein sol is stable whereas starch 
sol owing to its feeble charge is coagulated, in mixtures 
no coagulation occurs, the protein combining with 
the starch. Salts which decrease the charge on 
the protein also decrease its protective action.

P. W. Cl u t t e r b u c k .
[A ction of am m o n o -b ases  an d  so d iu m  on] 

p ro te in s  in  liq u id  am m o n ia . I. E. W. M cC h e s - 
n e y  and C. 0 . M il l e r  (J. Amor. Chem. Soc., 1931, 
5 3 , 3888—3896).—Proteins are partly  ammonolysed 
by ammono-bases in liquid NH 3, the extent deponding 
on the base and tem p .; H 20-insol. proteins (fibrin, 
silk-fibroin) thereby become H 20-sol. Treatm ent 
of silk-fibroin with Na in liquid NH3 and esterification 
of the resultant product gives high-mol. products 
which yield cryst. picrates; m ethylation of the 
product -with Mel in CGH 6 affords an oil. Salt 
formation, ammonolysis, and reduction appear to 
occur when proteins are treated with Na in liquid 
NH3. Glycyl-i/Z-alauine (Et ester picrate, m. p. 
97—98°) and NHAcMe are practically unaffected 
by Na in liquid NH3, whilst 2 : 5-diketopiperazine 
and E t aminoacetate are converted partly  into bases.

H. B u r t o n .
M y o sa lv arsan , a  re a g e n t fo r p ro te in  a n d  fo r 

te s tin g  colloid s tab ility . W. M il b r a d t  (Z. physiol. 
Chem., 1931, 2 0 0 , 166—168).—Myosalvarsan is a 
sensitive precipitant for proteins in presence of weak 
acid. The ppts. are dissolved by oxidising and 
reducing substances. I t  is proposed to use myosalv
arsan as a reagent for quant, measurements of 
protein stability and as a qual. test for protein in 
urine. J . H. B ir k in s h a w .

D e te rm in a tio n  of re s id u a l n itro g e n  by  d irec t 
N e ss le risa tio n . A. L u b l in  (Z. physiol. Chem., 1931, 
2 0 1 , 1—8).—Folin’s method (A., 1919, ii, 308) is 
modified (a) by the use of CC13-C02H instead of Na 
tungstate for precipitation of proteins, (b) by the 
use of H ,0 2 instead of CuS04 in ashing. In  this 
way clouding during Nesslerisation is avoided. A 
standard carbamide solution is similarly treated.

J . II. B ir k in s h a w .
A nalysis  of gaseo u s h y d ro c a rb o n s . R . R o s e n  

ami A. E. R o b e r t s o n  (Ind. Eng. Chem. [Anal.], 1931, 
3,v^84—289).—An apparatus for the prep, of syn- 
thetnvrnixtures of C2H G, C3H 8, and butane, and the 
distillation of the condensed mixtures a t 760 mm., 
is described. Graphs are constructed connecting 

data and composition, and used for the

determination of the above gases in stabiliser gases; 
when the last-named contain C3H G, a correction 
(curve given) is made for the butane content. The 
method compares favourably with th a t of Podbiel- 
niak (B., 1929, 799). H. B u r t o n .

A nalysis of th re e  h y d ro c a rb o n s  b y  co m b u stio n .
K . A. K o b e  (Ind. Eng. Chem. [Anal.], 1931, 3 ,
262—264).—Equations are developed for use in con
junction with the method employed (cf. this vol. 457) 
for the determ ination of mixtures of H 2, CO, and 
CH4. The method is applicable to hydrocarbons, 
I I2, CO, C0.2, 0 2, CH20 , and MeaO. H. B u r t o n .

A nalysis of o rg an ic  co m p o u n d s b y  ch ro m ic  
acid . R. K u h n  and F. L ’O r s a  (Z. angew. Chem., 
1931, 4 4 , 847—853).—Experimental details are given 
for the determination of C and H  alone, or with certain 
combinations of the following groups : Ac, OEt, 
OMe, Me-C, by oxidation with Cr03 to  AcOH and 
C02; the necessary calculations are described and 
examples given. R. S . Ca h n .

D e te rm in a tio n  of h a lo g en s in  o rg a n ic  co m 
p o unds. M. B. Shciiigol (Farm. Zliur., 1929, 509— 
513).—The compound is reduced by Zn and AcOH 
in presence of NaOAc and CuS04, first in the cold 
for 1 hr. and then under a reflux condenser for 5—10 
mini The halide is determined volumetrically.

Ch e m ic a l  A b s t r a c t s .
D e te rm in a tio n  of h a lo g en s in  o rg a n ic  co m 

pounds u s in g  so d iu m  su lp h id e . A. E. K r e t o v , 
A. N. P a n t s c h e n k o , and K. K . S a v it s c h  (J. Gen. 
Chem. Russ., 1931, 1, 419—422).—0-2 g. of substance 
is dissolved in 5 c.c. of EtOH, 7—8 c.c. of a solution 
containing 0-5—0-0 g. of N a2S,9H20  in E tO H  are 
added, and the m ixture is heated for 30 min. under 
reflux a t 100°, cooled, diluted with H 20  to  100 c.c., 
feebly acidified, and boiled until all the E tO H  is 
expelled. Residual H,S is oxidised by adding 3 c.c. 
of 30% H 20 2 to the alkaline solution, which is then 
boiled a few min. to  destroy excess of H 20 2, and 
ionic halide is determined by Volhard’s method. 
When coloured solutions are obtained after the 
action of H 20 2, they should be further oxidised by 
KMnO.j to  the disappearance of the coloration. The 
above method is applicable to  halogens present in 
aliphatic bu t not aromatic groups; when they are 
present in both the nucleus and the side-chain of 
aralkyl compounds only those of the side-chain are 
determined. R. T r u s z k o w s k i .

D e te rm in a tio n  of n itro g e n  in  n itro -  a n d  azo- 
com pounds b y  th e  K je ld ah l m e th o d . B. G.
S im e k  (Chem. Listy, 1931, 2 5 , 322—325).—Azo- and 
N 0 2-compounds are first reduced by boiling for 30 
min. with alkaline-alcoholic Na2S20 4, and then treated 
as usual with conc. H 2S 0 4. R. T r u s z k o w s k i.

A nalysis of vo la tile  co m p o u n d s co n ta in in g  
carb o n , h y d ro g en , a n d  n itro g en . W. S c h o l l  and 
R. O. E. D a v is  (Ind. Eng. Chem. [Anal.], 1931, 3 , 
276—278).—An apparatus for the -combustion of 
volatile org. compounds, and subsequent analysis 
of the mixture of C 02, N 2 and H 20  vapour produced, 
is described. All reagents are used in the solid form.

H. B u r t o n .
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D e te rm in a tio n  of su lp h u r  in  o rg an ic  su b s tan ces  
b y  m ean s  of th e  c a lo r im e tr ic  b o m b . I I .  F.
G a r e l l i  and B. S a l a d in i  (Annali Cliim. Appl., 1931, 
21, 443—446; cf. B., 1931, 661).—Addition of a 
combustible liquid to  the m aterial renders possible 
the complete combustion of substances of low calorific 
power and tardy  combustibility, such as thiocarb- 
amide, “ saccharin,” etc., and also of explosive sub
stances like picryl chloride which alone do not 
undergo combustion. S (0-1 g.) is burnt entirely 
to  S 03 if 0-5 c.c. of PhMe or decahydronaphthalene 
is added to  it. T. H. P o p e .

D e te rm in a tio n  of so d iu m  in  o rg an ic  co m 
p o u n d s . U se of u ra n y l a c e ta te -[m a g n e s iu m  
ace ta te ] m e th o d . D. L. T a b e r n  and E. F . S h e l - 
b e r g  (Ind. Eng. Chem. [Anal.], 1931, 3, 278—279).— 
N a barbiturates can be analysed (for Na) either 
electrometrically or by K ahane’s method (A., 1930, 
726), but not (generally) by conversion into N a,S 04. 
K ahane’s method is applicable to  Na salts of other 
org. acids. II. B u r t o n .

M odification  of P re g l 's  m ic ro -m e th o x y l a p p a r
a tu s . D. R. R ig a k o s  (J. Amcr. Chem. Soc., 1931, 
53, 3903—3904).—Illustrations of 2 modifications are 
given. II. B u r t o n .

D e te rm in a tio n  of pheno ls  in  aq u eo u s so lu tion . 
A d ap ta tio n  of b ro m in e  m e th o d  to  include ra n g e  
of 1—75 p a r ts  p e r  m illio n . J . A. S h a w  (Ind. Eng. 
Chem. [Anal.], 1931, 3, 273—274).—The dil. aq. 
solution is acidified with H 2S 04, the phenol extracted 
with E t20 , and then removed from the extract with 
10% NaOH. The alkaline solution is then acidified 
and analysed as described previously (B., 1929, 771).

H. B u r t o n .
G ra v im e tric  d e te rm in a tio n  of p heno l an d  sa li

cylic ac id  by  L a u te m a n n ’s R ed . M. F r a n ç o i s  
and ( M l le . )  L. S e g u in  (Bull. Soc. chim., 1931, [iv], 4 9 , 
1222— 1229).— PliOH, salicylic acid, and N a salicylate 
are determined by dissolving 0-2 g. in 5 c.c. of NaOH 
(d 1-33), and 100 c.c. of H 20  and adding a t 95° 1 c.c. 
a t a time of N -I  solution in K I, until a brown color
ation persists. After boiling and cooling, excess of 
I  is removed with N a2S 03 and the Lautem ann’s Red, 
C12H 40 2I 4, formed from 2 mois, of PhOH, is collected 
on a double 11-cm. filter, dried a t 100°, and weighed. 
Bi salicylate is similarly determined after décantation 
from Bi(0H)3. Salicylic acid in aspirin, salol, and 
Me salicylate are similarly determined, the ester being 
first hydrolysed by the NaOH. Determination of 
phenolphthalein by this method gave unsatisfactory 
results. R. B r i g h t j i a n .

A rg e n to m e tr ic  d e te rm in a tio n  of a ldehydes.
W. P o n n d o r f  (Ber., 1931, 64, [B], 1913—1923).— 
MeCHO may be determined by oxidation with pre
cipitated Ag20 , the change being accelerated by 
heating the mixture and addition of alkali hydroxide 
when the concentration of aldehyde has become 
small. Unused Ag20  is titrated  with K I and unused 
Ag20  dissolved in H 2S 04 is determined in presence 
of starch iodide (this vol., 1259). Uniformity in 
operation is difficult to secure and the process is not 
applicable to  slowly-reducing aldehydes (PhCHO) or 
to  MeCHO in small amount. In  a second method

Ag20  is precipitated simultaneously w ith Mg(OH)2. 
W ith 5—45 mg. of MeCHO the  enlargement of the 
active surface permits the determination to  be effected 
a t room temp, and with only slight alkalisation. 
CH20  is similarly determined, bu t an  experimental 
factor is required for dextrose. For more slowly re
ducing aldehydes (EtCHO or PhCHO) the reaction is 
accelerated by using a larger proportion of Ag20  and 
more alkali hydroxide. In  the case of 0-1—0-4 mg. 
of MeCHO, colloidal Ag20  is used, prepared by adding 
NaOH to a  solution of AgN03, A12(S04)3, and N a2S i03. 
For smaller amounts, retardation of the change is 
avoided by using S i02 as protective colloid; determ in
ation is effected in the absence of light. The colloidal 
condition of the Ag produced permits its direct 
titration  with I  and the intense colour of the solution 
renders a very rapid colorimetric or volumetric 
process applicable. H. W r e n .

D e te rm in a tio n  of o rg an ic  ac id s . I I I .  U se  of 
th e  iso am y l e th e r -w a te r  sy s te m  in  th e  p a r ti t io n  
m e th o d . IV. P ro v is io n a l id en tifica tio n  a n d  
d e te rm in a tio n  of tw o  fa tty  ac id s  in  a  m ix tu re .
C. H. W e r k m a n  (Iowa State Coll. J . Sei., 1930, 5,
1—3, 121— 125).—i'soAmyl ether is preferred to  
E t20  or Pi% 0 on account of its smaller solubility in 
H 20 . D ata are given for the pairs : acetic-propionic, 
-butyric, -lac tic ; propionic-butyric and -lactic 
acids. When the partition coeff. for E t20 -H 20  
indicates either of two binary mixtures, coeffs. using 
Pr^20  and isoamyl ether are determined.

C h e m ic a l  A b s t r a c t s .
D e te rm in a tio n  of salicy lic  ac id  in  th e  p re sen ce  

of m in e ra l  ac id s  (su lp h u ric  an d  h y d ro ch lo ric ), 
a n d  th e  s im u ltan e o u s  d e te rm in a tio n  of a ll th ese  
ac id s  to g e th e r . 0 . A. K u l s k a j a  (Ukrain. Chem. 
J ., 1931, 6, [Sci.], 1—8).—Seubert’s method (A., 1882, 
106) for the determination of PhOH gives good results 
(mean error 0-3%) for the determination of salicylic 
acid, in the presence or absence of HC1 or H 2S 0 4. 
HC1 is determined by Volhard’s method, and to tal 
acidity by titration  against NaOH, the H 2S 0 4 content 
being calc, by difference. R . T r u s z k o w s k i.

C olour re ac tio n  of ad ren a lin e  a n d  ad ren a lo n e .
M. P a g e t  (Bull. Sci. pharmacol., 1930, 37, 537—538; 
Chem. Zentr., 1931, i, 3136).—Adrenaline hydro
chloride solution (2—3 c.c., 0-5%) with aq. NH 4 
molybdate (1 c.c., 10%) gives a reddish-brown 
coloration which on addition of 6—7 drops of NaOH 
solution becomes green and fluorescent. 0-1% 
adrenaline solution gives an amber-yellow colour, 
changing with NaOH to  green. 0-5% adrenalone 
solution gives with 1 drop of molybdate solution a 
yellow ppt., becoming orange on further addition of 
the reagent and then dissolving to  a dichromate- 
coloured liquid which gives no green fluorescence 
with NaOH. 0-1% adrenalone solution gives a 
canary-yellow colour which is unchanged by NaOH.

A. A. E l d r id g e .
A lkalo ida l re a g e n ts . I . In tro d u c tio n . J. C. 

M u n c h , F. C. Cr o s s l e y , and W. H. H a r tu n g ' ( T 7  
Amer. Pharm. Assoc., 1931, 20, 1037— 1041).—As a 
preliminary to  a  systematic study of alkaloidal 
reactions, standard methods of prep, of alkaloidal
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reagents and test solutions and a standardised pro
cedure of testing have been developed.

E . H . S h a r p l e s .
S en sitiv ity  of a lk a lo id  re a g e n ts . I. S a n s o n i  

(Ind. Chim., 1931, 6, 149—153; Chem. Zentr., 1931, i, 
2907).—The sensitivity is increased by causing re
action to  take place a t the interface of two liquids and 
using a  light or dark background.

A. A. E l d r id g e .
S ilico tu n g s ta te s  a n d  doub le  m e rc u r ic  iod ides 

of th e  am in e-o x id es  of a lk a lo id s  : u se  in  th e  
d e te rm in a tio n  of th ese  b a se s . M. P o l o n - 
o v s k i , M. P o l o n o v s k i , and JI Ca p p e l a e r e  (J. 
Pharm . Chim., 1931, [viii], 1 4 , 328—337).—The silico
tungstates of vegetable alkaloids and alkaloidal amine- 
oxides, w ith the exception of eserine, have the general 
composition S i02,12W03,2H20,4alkaloid,?rfi20 . The 
eserine compound contains only 2 mols. of 
alkaloid. On ignition a residue of S i0 2,12W03 
is left. Eserine and its amine-oxide both form 
(H gl2)3,(alkaloid,III)2. The quantity  of eserine and its 
amine-oxide may be determined therefore in a mixture 
of the two. The m. p. of the silicotungstates of various 
alkaloids (and their amine-oxides) are : eserine, 197— 
198° (244°); strychnine 310° (310°); atropine 195° 
(187°); hyoscyamine 215° (212°); scopolamine 202° 
(decomp.) (chars about 200°); morphine, above 300° 
(above 300°). The silicotungstates are precipitated 
from a boiling solution in presence of a little HC1. 
The H g l2 compounds are determined by precipitation,

washing with 5% H 2S 0 4, and dissolving in a little 
H N 03-H 2S 04 (1 :2).  Excess of H 20  is added, 
followed by 0-lA7-KMnO4 until a permanent colour is 
obtained, 10 drops of 10% Na nitroprusside are added, 
and the whole is titra ted  with 0TA7-NaCl until the 
cloudiness disappears. T . M oL a c h l a n .

B iu re t re a c tio n  of p ro te in s . L. S c h u l h o f  
(Magyar Chem. Fol., 1931, 37, 10—16, 32—40, 50— 
55; Chem. Zentr., 1931, i, 2645—2646).—Cu com
plexes of • biuret, gelatin, casein, gliadin, W itte’s 
peptone, ovalbumin, serum-albumin, and serum- 
globulin were examined spectrophotometrically. 
In  the visible spectrum the extinction coeffs. are of the 
same order of magnitude, but otherwise show marked 
differences. The extinction coeff. of proteins half- or 
quarter-saturated w ith Cu(OH)2 did not give homo
logous vais. ; hence the biuret reaction gives different 
complexes. The equiv. wts. of the various proteins 
with respect to  Cu(OH)2 show marked differences.

A. A. E l d r id g e .
D e te rm in a tio n  of try p to p h a n  a n d  ty ro s in e . 

G . A. d a  S il v a  (Biochem. J ., 1931, 2 5 , 1634— 1640).— 
Any cystine which may escape decomp, by alkaline 
hydrolysis interferes with the determination of 
tyrosine. Histidine is precipitated with tryptophan 
by HgS04. The error can be obviated by determining 
total N and N H 2-N a t the same time as the colorimetric 
or bromination determinations are made.

S. S. Z il v a .

B ioch em istry .

\

In h a la tio n , re te n tio n , a n d  ex h a la tio n  of d u s ts  
an d  fu m es b y  m a n . II . C o n cen tra tio n s below  
50 m g . p e r  cubic m e tre . C. E. B r o w n  (J. Ind. 
Hygiene, 1931, 1 3 , 285—291).—The retention of 
marble dust and MgO varies from 45 to 60% during 
normal breathing a t rest with a concentration of
50—10 mg., bu t approaches 100% below 10 mg. per 
cu. m. Retention is decreased by 10% on inhal
ation of air containing 5% of C02.

P. G . M a r s h a l l .
R esp ira tio n , a n d  fu n c tio n  of haem oglobin  in  

P lanar bis corneus  an d  A ren ico la  m a rin a . M. A. 
B o r d e n  (J. Marine Biol. Assoc., 1931, 1 7 , 709— 
738).—The blood-vol., 0 2 consumption, combined 
and to ta l blood-O, and 0 2 capacity of the blood 
have been determined for these marine animals. 
Experim ents are described which show that, during 
anaerobiosis, Planorbis goes into debt for 0 2, whilst 
only partial debt is observed in Arenicola. Haemo
globin functions as a transporter of 0 2 for the former, 
and for the latter during low 0 2 pressure.

A. Co h e n .
D ete rm in a tio n  of m in u te  v o lu m es b y  th e  

a.cetylene m e th o d  d u rin g  w o rk  by  n o rm a l an d
m en . A. G r o l l m a n , S. P r o g e r , and H. 

(Arch. exp. Path. Pharm ., 1931, 1 6 2 , 463— 
Che C2H 2 method for determining the rate of 

of the blood has been examined and 
adapted for more general application.

W. O. K e r m a c k .
5 B

Role of c e rta in  d ie ta ry  fa c to rs  in  th e  fo rm a tio n  
of e ry th ro cy tes . B. C. G u h a  and L. W. M a p s o n  
(Biochem. J ., 1931, 2 5 , 1674— 1686).—There is a 
diminished red-cell count in ra ts suffering from 
vitamiii-B.-,-, but not from -B1-deficicncy. Auto- 
claved marmite, but not Cu, glutamic acid, extra Fe, 
or alkaline hsematin, raises the blood count produced 
by this deficiency. An aq. extract of ox-liver after 
having the vitamin-B2 activity  destroyed by auto- 
claving in alkaline medium exerts a powerful influence 
on the formation of erythrocytes in ra ts suffering 
from vitamin-B„ deficiency. S. S. Z il v a .

A c i d - d e n a t u r a t i o n  o f  h s e m o g lo b i n .  N. U. M e l - 
d r u m  (Biochem. J ., 1931, 2 5 , 149S—1512).—Acid 
metluemoglobin exists a t  p n vals. a t which the 
protein is entirely precipitable. Curves are given 
for the amount of sol. native protein obtained from 
mothsemoglobin solutions brought to  different p n. 
Acid methajmoglobin precipitated a t  neutrality and 
dissolved in min. excess of alkali is entirely reprecipit
ated on neutralising with acid. A solution of 
methsemoglobin made alkaline after having been 
acid shows the spectrum of alkaline mothsemoglobin 
irrespective of whether the protein is sol. or insol. 
a t the isoelectric point. Determ ination of the 
alkaline metluemoglobin in such solutions yields 
curves which coincide with those obtained after 
“ reversion ” (A., 1925, i, 1475). Solutions are 
obtained a t acid p a which show spectra identical
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isolated ra t’s uterus. Histamine is therefore con
sidered absent from blood. F .  0 .  H o w it t .

w ith th a t of carboxyhæmoglobin bu t ppt. entirely 
on neutralisation. Determ ination of the am ount of 
nativo protein measured by the intensity  of this 
spectrum yields curves similar to  those obtained 
when the natural protein is determined as alkaline 
methsemoglobin or when it  is subjected to  “ rever
sion.” I t  has been confirmed th a t the temp, a t which 
dénaturation takes place has little effect on the yield 
of native m aterial after treatm ent with alkali and 
th a t the extent of dénaturation is unaffected by 
longth of treatm ent with acid after the first few min.

S. S. Z i l v a .
E ffect of a c id -d en a tu ra tio n  on  th e  co m b in in g  

p o w er of fib rin o g en . M. F a y  and B. M. H e n d r i x  
(J. Biol. Chem., 1931, 93, 667—675).—Fibrinogen 
from ox-blood is denatured by HC1 a t p K 2-5—3-5 
for 12— 15 hr. a t  12— 14°, the isoelectric point being 
changed from p n 4-7 to  5-2 and the acid- and base- 
combining powers diminished. F . 0 . H o w i t t .

B lo o d -p ro te in  p ré c ip ita n ts . E. K. D o a k , G. 
B o o n e , and F. P a q u t n , jun. (J. Lab. Clin. Med., 
1931, 16, 594—596).—There appears to be no const, 
variation in the concentrations of the non-protein-N 
of filtrates of (normal, nephritic, or eclamptic) blood 
precipitated by Na2W 04 and H 2S 04, molybdic acid, 
tungstomolybdic acid reagents, or Folin’s reagents 
for unlaked blood. Ergothioneine was not found. 
Tyramine was found in traces in blood of eclampsia.

C h e m i c a l  A b s t r a c t s .
S e ru m -p ro te in s . A. S c h m i t z  (Biochem. Z., 1931, 

241, 271—272).—Tho results of Lustig on tho globulin 
and albumin fractions of serum (A., 1930, 1607 ; 
this vol., 505, 640) aro critically discussed.

P. W. C l u t t e r b u c k .
F in g er-b lo o d  m e th o d  fo r m icro -K je ld ah l [de

te rm in a tio n  of] n o n -p ro te in -n itro g en . T. L. 
C a n n i f f  (Proc. Soc. Exp. Biol. Med., 1930, 28, 348).— 
Blood (0-1 c.c.) is treated  w ith Folin’s H 2W 04 reagent 
(10 c.c.) and centrifuged after 2— 3 m in.; the deter
mination is performed on 5 c.c. and the N H 3 in the 
distillate determined colorimetrically. Finger-blood 
gives higher results than  venous blood.

C h e m i c a l  A b s t r a c t s .
D e te rm in a tio n  of x a n th in e  a n d  h y p o x an th in e  

in  b lood . W. H . C o l e , W. H. E l l e t t , and N. A. 
W o m a c k  (J. Lab. Clin. Med., 1931,16, 918—923).— 
Oxalated blood is incubated for 24 hr. with xanthine- 
oxidase (from milk), and the uric acid determined 
before and after treatm ent. The normal ratio  of 
xanthine base to uric acid is 2 : 1.

C h e m i c a l  A b s t r a c t s .
E rg o th io n e in e  co n ten t of th e  b lood  in  h e a lth  

an d  d isease . H. B. S a l t  (Biochem. J ., 1931, 25, 
1712— 1719).—The contents of uric acid and of 
ergothioneine are given. A differential method for 
the determ ination of the latter compound was em
ployed. S. S. Z i l v a .

H is tam in e  a n d  h is ta m in e -lik e  su b s tan ce s  in  
b lood . O. E. G u t t e n t a g  (Arch. exp. Path. Pharm ., 
1931, 162, 727—738).—Blood or its E tO H  extracts 
cause contraction of tho guinea-pig’s isolated small 
intestine and uterus, which is not abolished by atropine 
or by the action of NaOH : they do not lower the 
blood-pressure of the atropinised cat or contract the

D iazo tisab le  co n s titu en t of b lood . A. F r i e d 
r i c h  and A .  L e e v i d o r f e r  (Biochem. Z . ,  1931, 240, 
430— 140; A., 1924, i, 1126).—From blood corpuscles 
two diazotisable constituents can be obtained. O n e ,\ 
which reacts a t once with the diazotising reagent 
and yields a dinitrophenylhydrazone, is probably 
tho parent substance of the chromogenie constituent. 
The other constituent accumulates slowly as a result 
of decomp, (possibly oxidation) of some m aterial 
originally present. Long boiling with conc. alkali 
or mild oxidation w ith KM n04 seems to accelerate 
its  formation. W. M c C a r t n e y .

O ccurrence  an d  d e te rm in a tio n  of oxalic  ac id  
in  b lood . W. M e r z  and S .  M a u g e r i  (Z. physiol. 
Chem., 1931, 201, 31—37).—Determination of H 2C20 4 
in the E t20  extract is untrustworthy, as the extraction 
is incomplete. Trustworthy results are obtained 
by precipitation with lime-water after deproteinisation 
of the blood with CClyCO^I. MgS04 is added to 
protect the ppt.. with hydroxide or phosphate during 
washing. The titra tion  follows Leulier’s method 
(A., 1929, 614). H 2C20 4 is regularly preseat^in-''"
normal ox-blood. J . H. B i r k i n s h a w .  A• \ ■ /

E x isten ce  in  b lood  of iro n  n o t com bined  w ith  /  
h æ m o g lo b in . G .  D o m i n i c i  (Rend. Accad. Med. 
Torino, 1929, 6 pp .; Chem. Zentr., 1931, i, 3480).—

D ete rm in a tio n  of b lo o d -fa t, w ith  o b serv a tio n s  
on sev e ra l species in  p o s t-ab so rp tiv e  co nd itions.
H. E. H i m w i c h , H. F r i e d m a n , and M. A. S p i e r s  
(Biochem. J ., 1931, 25, 1839—1844; cf. A., 1925, i, 
1485).—-The experimental error of tho method is 
¿ 1 1  mg. per 100 c.c. The average val. for dogs 
in the post-absorptive state is 673 mg. per 100 c.c. 
The level of blood-fat varies by ±3-6%  in the course 
of an observation period of 8 hr. The vals. for 
blood-fat in post-absorptive conditions vary  widely 
in the d og ; the average vals. differ in  various species. 
The method does not determine the fa tty  acids 
which exist in the blood as soaps, but only those as 
esters. S. S. Z i l v a .

In d iv id u a l v a r ia tio n  of fa s tin g  b lo o d -su g a r . 
G .  W. H o l t  and E. M. G r e i s h e e u e r  (Proc. Soc. Exp. 
Biol. Med., 1931, 28, 764—765).—In  normal man 
the day-to-day individual variation is as great as the 
group variation. C h e m i c a l  A b s t r a c t s .

B lo o d -su g a r cu rv es w ith  ac id  a n d  a lk a lin e  
d ie ts  a f te r  a d m in is tra tio n  of s u g a r  b y  m o u th . 
E. T. M i n k e r - B o g d a n o v a  ( R u s s . J . Physiol., 1931, 
14, 1—9).—Small alterations in the acidity and 
alkalinity of the diet of children do not appreciably 
affect the height of tho blood-sugar curve after the 
administration of dextrose by m outh provided th a t 
the diet contains sufficient carbohydrate, but if the 
diet contains little carbohydrate and much m eat 
abnormally high curves are obtained.

W. 0 . K e r m a c k .
In te r fe ro m e tr ic  d e te rm in a tio n  of a lcoho l in  

[n o rm a l] b lood . J .  C. B o c k  (J. Biol. Chem., 1931, 
93, 645—4555).—Blood is deproteinised with H2Mo04, 
distilled, and E tO H  determined in the distillate by 
means of the interferometer. F. O. H o w i t t .
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Normally the blood-non-liæmoglobin-Fo amounts 
to  0-92—3-12 mg. per 100 c.c. The val. increases 
in disease, particularly in th a t of tho blood or liver.

A. A. E l d r i d g e .
R ela tio n  of th e  co n cen tra tio n  of ca lc iu m  to 

th a t  of p ro te in  a n d  in o rg an ic  p h o sp h a te  in  th e  
s e ru m . I. G r e e n w a l d  (J. Biol. Chem., 1931, 93, 
551—561).—The equation, serum-Ca=[5+0-875(pro- 
tein, mg. per 100 c.c.)] mg. per 100 c.c., has been 
applied to normal and pathological sera and only 
in a few instances yields vals. more accurate than  
those from other equations previously suggested 
(A., 1927, 416; 1929, 1478). An attem pt to derive 
an equation agreeing w ith all types of sera was 
unsuccessful. F. 0 . H o w i t t .

H æ m o g lo b in  a n d  to ta l  p h o sp h o ru s  in  th e  b lood  
of cow s an d  b u lls . C. M. McCay (J. Dairy Sci., 
1931, 14, 373—378).—The hæmoglobin, Fe, and 
P  contents of the blood of lactating cows is not 
affected by the level of protein feeding or by changes 
from winter conditions to pasture or sunlight. The 
blood of cows contains 10-9±0-S6 g. and of bulls 
12-8±0-8 g. of hæmoglobin per 100 c.c.

A. G .  P o l l a r d .
B lood of n o rm a l sh eep . A. T r a u t m a n n , P. 

L uy, and J . S c h m i t t  (Biochem. Z., 1931, 241, 260— 
270).—-Many determinations on the blood of more 
th an  100 sheep and a few goats are tabulated and 
differences due to age, sex, etc. noted. The following 
figures give tlie range of vals. for the different animals 
and the figures in parentheses the mean determ in
ation : Ca, 8—12 mg. per 100 c.c. (10-44) ; P, 5— 
10 mg. per 100 c.c. (7-43); sp. gr. a t 18°, 1-0212—
1-0293 (1-0250) ; p a 7-4—7-58 (7-48) ; serum viscosity,
1-53—2-1S (1-70); blood viscosity, 4-0—5-4 (4-72); 
lowering of f. p. of venous blood, —0-535° to —0-60° 
(—0-567°) ; venous blood-sugar, 40— 100 mg. per 
100 c.c. (63-9) ; residual N, 13-2— 40-6 mg. per 
100 c.c. (28-1) ; plasma alkali reserve, 38-8—57-5 vols. 
C 02 as N aH C03 per 100 c.c. of plasma (47-86).

P .  W .  C l u t t e r b u c k .
R efin em en t of H a s tin g s  a n d  S en d ro y ’s d e te r

m in a tio n  of p,i of b lood . J . W. S c h o o n o v e r  and
G .  E. W o o d w a r d  (J. Lab. Clin. Med., 1931,16, 621— 
624).—The tubes are graded according to internal 
diameter, and the p u of the saline indicator is adjusted 
with 0-01JV-NaOH containing suitable amounts of 
phenol-red and NaCl. C h e m i c a l  A b s t r a c t s .

T o n ic ity  of b lood  of a q u a tic  a n im a ls . W. J .
D a k i n  and E. E d m o n d s  (Austral. J . Exp. Biol., 1931, 
8, 169—187).—The mangrove crab, Helœçius cordi- 
formis, has the power of regulating its blood salinity. 
The body-wall of Onchidium acts like a  semipermeable 
membrane. A. L a w s o n .

P h o sp h a ta se s  of b lood . J . R o c h e  (Bull. Soc. 
Chim. biol., 1931, 13, 840—855).—The optimum p B 
of the phosphatases of the erythrocytes, leucocytes, 
and serum of the horse have been determined ; whereas 
theAast two are identical, th a t  of the first varies with 
the nhfaire of the substrate. I t  is suggested th a t 
animal phosphatases are divisible into a t  least 2 
groups, the first those from the erythrocytes, and 
the second those from serum, leucocytes, kidney,

and intestine. Bone-phosphatase is possibly a third 
group. C. C. N. V a s s .

E ffect of a n tic o a g u la n ts  on  se ru m -en zy m es a n d  
on co m p lem en t. K. Y a n a g i s a w a  (J. Biochem. 
Japan, 1931, 13, 11— 42).—Heparin has no effect on 
guinea-pig serum-butyrase, -lecithinase, -cephalinase, 
-glyceropliosphatase, -tryptase, -peptase, -nuclease, 
-amylase, or the glycolytic enzyme systems. I ts  
effect on haemolysis is discussed.

C h e m i c a l  A b s t r a c t s .
M uscle co ag u lin s. A. F i s c h e r  (Biochem. Z., 

1931, 240, 357—363).—Aq. extracts of the breast- 
muscle tissue of the hen contain m aterial which 
reduces the time of coagulation of hen’s blood from 
several hr. (or days) to  about 3 min., and although the 
extracts are sensitive to 0 2 and very rapidly lose their 
activity, the dry m aterial obtained by evaporation 
retains its power for more than  2 years. H 20 2 and 
KM n04 destroy the activity  of the aq. extracts, not 
a t once, bu t suddenly after 24 hr. or longer. The aq. 
extracts are unstable and deposit flocculent m atter, 
even a t  0°, and the rate of deposition increases with 
rise of temp., becoming almost instantaneous a t 56°. 
The active m aterial passes to  the deposit when solutions 
are boiled or heated for a long tim e a t 56°. Heparin 
retards the deposition and a t the same time reduces 
the activity, bu t has no effect on the activity  of the 
deposited materials. W .  M c C a r t n e y .

M ech an ism  of th e  in h ib itio n  of b lood  co ag u l
a tion . A. F i s c h e r  (Biochem. Z., 1931, 240, 364— 
380; cf. preceding abstract).—Small amounts of 
substances (such as heparin, germanin, sulphosalicylic 
acid, and m any others) which inhibit the coagulation 
of blood not only inhibit also precipitation of protein 
(globulin), bu t even cause peptisation of protein 
already precipitated. Heparin inhibits the precipit
ation a t dilutions of 1 : 3x10° or less. Still smaller 
amounts of the substances, on the other hand, assist 
both precipitation of protein and coagulation of blood. 
The substances also cause a shift to the acid side in the 
isoelectric point of the protein and of the optimum 
point for coagulation of the blood. The mols. of all 
the substances which inhibit blood coagulation consist 
of a large org. complex to which strongly electro
negative groups {e.g., S 0 3H) arc attached. I t  is 
concluded th a t as regards their effects on precipitation 
of protein and on coagulation of blood the mechanism 
of action of the substances is the same and th a t a 
relation exists between blood coagulation and the 
synthesis and degradation of protein by the cells.

W .  M c C a r t n e y .
Influence of lac tic  ac id  on  haem olysis. J . 

S l a d e k , I. A. P a r f e n t i e v , and B. S o k o l o v  (J. 
Pharm. Exp. Ther., 1931, 43, 245—250).—The 
haemolysis of red blood-cells of rabbits in hypotonic 
NaCl solution is reduced by small concentrations of Na 
lactate. Thus with 0-4%- aq. NaCl the degree of 
haemolysis was reduced when the concentration of Na 
lactate was of the order of 0-1, whilst with lower con
centrations of NaCl larger quantities of Na lactate 
were required. At p B 7-0 Na lactate alone inhibits 
haemolysis when present in concentrations greater than  
about 0-5%, whilst a t p H 5-0 about 1% N a lactate is 
required, and haemolysis when it occurs is accompanied
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by the decomp, of the hæmoglobin. The effect of N a 
lactate cannot be accounted for solely by the changes of 
osmotic pressure involved. W. 0 .  K e r m a c k .

S p ec tro g rap h ic  a n a ly s is  of h u m a n  tis su e s .
J . H. S h e l d o n  and H. R a m a g e  (Biochem. J ., 1931, 
25, 1608— 1627).— 195 specimens of different human 
tissues, both healthy and diseased, were examined. 
Cu, which is universal, occurs in greater concentration 
in  fœtal tissues than  in adult, and reaches its max. 
am ount in the fœ tal liver, where the percentage m ay 
be as much as ten times in excess of th a t present in 
the m aternal liver. Mn occurs occasionally in many 
tissues, b u t is chiefly conc. in the liver, pancreas, 
suprarenal, and kidney. Fœ tal bile contains a higher 
proportion than  adult. In  blood it  is confined to the 
serum. Rb is almost as widely distributed as Cu and 
occurs in greatest concentration in the heart and in 
striated muscle. Ag, which is distributed to  a smaller 
extent, is a normal constituent of the thyroid and the 
tonsil. Pb, Sr, and Li occur only occasionally.

S. S. Z il v a .
A b so rp tio n  sp e c tru m  of m ed u lla ted  a n d  n o n - 

m e d u lla ted  n e rv es . B. R. M o n a g h a n  and F. 0 . 
S c h m it t  (Proc. Soc. Exp. Biol. Med., 1931, 28, 705— 
708).—Non-medullated nerves (claw of Homarus 
and Livmlus) exhibited a spectrum characteristic of 
hæmochromogen compounds. The muscles of Homa
rus, Limulus, and green frog exhibit the spectrum 
typical of cytochrome. The sciatic nerves of frogs 
perfused with Ringer solution before dissection did not 
show the spectra of cytochrome or hæmochromogen, 
bu t showed bands duo to  carotenoid pigment (esti
mated, 0-5 mg. of carotene per g. of dry  nerve), which 
m ay play an im portant p a r t in the oxidative pro
cesses. Ch e m ic a l  A b s t r a c t s .

C hem ical n a tu re  of th e  t ig ro id . A. S z e n t - 
G y ô r g y i  (Nature, 1931, 128, 761).—Experiments 
suggest th a t  tigroid is a reserve polysaccharide of 
the nervous tissues, similar to  bu t not identical with 
glycogen. L. S. T h e o b a l d .

C ollagen su b s tan ce s  in  h u m a n  a r te r ie s  a t  
v a r io u s  ag es. A. M. T r o it z k a -A n d r e e v a  (Arkh. 
biol. Nauk, 1930, 30, 519—526).—The collagen 
gradually increases in am ount with increasing age. 
No relation of the process to  senile atherosclerosis 
could be dem onstrated. Ch e m ic a l  A b s t r a c t s .

C om position  of h u m a n  fa t. A . J . M c A m i s  and 
W. E. A n d e r s o n  (Proc. Soc. Exp. Biol. Med., 1931, 
28, 749).—F a t from the abdominal wall of an obese 
female child (3 yr.) contained unsaponifiable m atter 
0-4%, saturated fa tty  acids 31-0%, and unsaturated 
fa tty  acids 60-0% (I val. 102).

Ch e m ic a l  A b s t r a c t s .
D iffe ren tia tio n  of v a rio u s  ty p es  of fa ts  by  

m e a n s  of dyes. L. D. H e r b e r t  (J. Lab. Clin. Med., 
1931, 16, 926— 929).—A routine method for the 
detection of fa tty  acids, neutral and acid fats, neutral 
Ca soaps, m eat fibres, and cholesterol in faeces is 
described. Ch e m ic a l  A b s t r a c t s .

H y d ro c a rb o n  in  ish in ag i-liv e r o il. M. T s u j i - 
m o to  (Bull. Chem. Soc. Japan, 1931, 6, 237—239).— 
A crude hydrocarbon, M —CA2 (camphor), 644 (C8H 6) 
[polybromide, blackens and sinters a t  170° after

darkening from 130°; polyhydrochloride, m. p. 128— 
129° (decomp.) after sintering above 120°], is isolated 
in  small am ount from the unsaponifiable m atter of the 
liver oil of Stereolepsis ishinagi, Hilgendorf.

H. B u r t o n .
L ip in s  in  th e  em b ry o n ic  ch icken  liv e r. H.

K ir k m a n  (J. Amer. Inst. Homoeopathy, 1931, 24, 
508—510).— Osmiophilic granules, presumably fa t or 
lipin, appear in the hepatic cells a t the 7th or 8th day 
of incubation. Ch e m ic a l  A b s t r a c t s .

L ip ins of b o n e -m a rro w . L. T. C h e n g  (Z. 
physiol. Chem., 1931, 201, 209—218).—The lipins of 
various samples of bone-marrow were examined. 
The fa tty  acids consist principally of palmitic, stearic, 
and oleic acids with a small am ount of arachidic 
acid. A fa tty  acid of high mol. w t. m ay be present. 
The lipins in the gelatinous marrow are more un- 
eaturated than  those in tho fa tty  marrow. The lipins 
of fa tty  ox-marrow are more unsaturated than  those 
of body-fat. J . H. B i r k in s h a w .

F a c to rs  a ffec tin g  size a n d  iod ine  co n ten t of th e  
th y ro id  in  fow ls. E. M. Cr u ic k s h a n k  (Proc. IV 
W orld’s Poultry  Cong., 1930, 237—241).—The max. I  
content is reached in 25—30 weeks; the seasonal 
variation in thyroid wt. is from 0-085 g. (March—July) 
to 0-13 g. (Jan.— March). Ch e m ic a l  A b s t r a c t s .

D is tr ib u tio n  of p ro te in  in  sq u ab  a n d  p igeon  
flesh . R. C. E l m e r , F. C. H i l b e r g , and P. E. H o w e  
(Proc. IV  W orld’s Poultry  Cong., 1930, 301—307).— 
The protein content is similar to  th a t  of chicken and 
lower than  th a t of beef muscle. Squab flesh contains 
the higher proportion of sol. protein-N and H 20.

Ch e m ic a l  A b s t r a c t s .
H y d ro id  p ig m e n ts . Sertu la riid a i. N. M. 

P a y n e  (J. Marine Biol. Assoc., 1931,17, 739—749).— 
The pigments of various species of Sertulariidce are 
H 2 0-so1 . and belong to  the flavone series. Their 
solubilities, coloured m etal-salt additive compounds, 
and behaviour as indicators are described.

A. C o h e n .
[O rig in  of] a rca in e . L. Z e r v a s  and M. B e r g m a n n  

(Z. physiol. Chem., 1931, 201, 208; cf. this vol., 
1178).—Since arginine can form ornithine and di- 
guanidovaleric acid (A., 1928, 874), the la tter m ay be 
the precursor of arcaine. J .  H . B ir k in s h a w .

O ccu rren ce  of choline in  th e  p lace n ta . E.
K o t t l o r s  (Zentr. Gynakol., 1929,2987—2990; Chem. 
Zentr., 1931, i, 2890).—During pregnancy the choline 
content of the placenta is approx. const. (60—90 mg. 
per kg.). A. A. E l d r id g e .

C o m position  a n d  fo rm a tio n  of bone sk e le ta l 
su b s tan ce . T. G a s s m a n n  (Z. physiol. Chem., 1931, 
201, 284).—A reply to  Kloment (this vol., 861). 
The disappearance of Ca, P 0 4" ', and C 03" in the ratio 
10 : 6 : 1 from rhachitic bones can be accounted for 
only on the assumption of a complex of the constitu
tion postulated by the author (A., 1913, ii, 320).

J . H. B ir k in s h a w .
D is tr ib u tio n  of n o n -e lec tro ly tes  betw een  th e  ' '  

b lo o d  a n d  th e  c e reb ro sp in a l flu id . J . R. C o c k - 
r il l  (Arch. Neurol. Psych., 1931, 25, 1297—1305).— 
Dextrose, creatinine, uric acid, and urea are unequally 
d istributed between the H 20  of the cerebrospinal



BIO CH EM ISTRY . 1443

fluid and th a t of the plasm a in man. The amounts in 
the neural fluid are 50—80% of those in the plasma. 
Urea is also present in dissimilar concentration in the 
cerebrospinal fluid and plasm a of normal cats and cats 
with experimental uræmia. Plasm a dialysed in  vitro 
against cerebrospinal fluid from the same subject 
does not show this unequal distribution.

C h e m i c a l  A b s t r a c t s .
In o rg an ic  co n s titu e n ts  of ce reb ro sp in a l flu id .

I. C alc ium  a n d  m a g n e s iu m . R. A .  M c C a n c e  
and E. W a t c h o r n  (Quart. J . Med. 1931, 24, 371— 
379).—The Mg concentration is very const. (3-33± 
0-19 mg. per 100 c.c.) ; i t  is not altered by presence of 
excess of protein, by syphilis, or by wide variations 
in the serum val. N ot more than  S0% of the serum- 
Mg is unfilterable. C h e m i c a l  A b s t r a c t s .

Pn of th e  c e reb ro sp in a l flu id . R. C e r n a t e s c o  
and A. M a y e r  (Ann. Sci. Univ. Jassy, 1931, 16, 
551—554).—The mean p a (quinhj'drone electrode) is 
7-08, and does not vary w ith time or on dilution of the 
fluid. The H  electrode does not yield satisfactory 
results, possibly because of loss of C 02.

H !"  E .  G i l l b e .
D e te rm in a tio n  of b ile  ac id s  in  b ile . S .  N a k a - 

g a w a  and H . F u j i k a w a  (J. Biochem., Japan, 1930,
12, 399—410).—If the bile is made strongly alkaline 
with aq. N H3 and a little N a2C 03 to  facilitate filtration 
i t  can be treated  with animal charcoal in the extrac
tion of the bile acids with EtOH. The red colour 
produced by H 3P 0 4 and furfuraldéhyde is practically 
sp. for bile acids and is probably a reaction of cholic 
acid. Good results are obtained with hum an or dog’s 
bile, but for rabb it’s bile the results are low.

C h e m i c a l  A b s t r a c t s .
E ffect of b ile  ac id s  on th e  s a lt  ex c re tio n  in  th e  

liv e r b ile . Y. K a w a d a  (J. Biochem., Japan, 1931,
13, 133—144).—Na eholate when fed to dogs (0-05 g. 
per kg.) increases the ash and dry  residue of fistula 
liver bile ; the excretion of H 3P 0 4 and Ca in the bile is 
increased. C h e m i c a l  A b s t r a c t s .

F lu o rescen ce  sp e c tra  of p ig m e n ts  of th e  
u ro b ilin  g ro u p . C. D h é r é  and J . R o c h e  (Compt. 
rend., 1931, 193, 673—676).—Examined in the solid 
state, by means of a C arc or in ultra-violet light 
(X 365 mg), mesobilirubin, mesobilirubinogen, and 
urobilin show a  red fluorescence, whilst E tO H  solu
tions of mesobiliviolin, mesobilirubinogen, and uro
bilin with the addition of Zn(OAc)2 show yellowish- 
green fluorescence for the first two cases, and green in 
the case of urobilin. The spectra of E tO H  solutions 
containing Zn(OAc)2 and a trace of AcOH show in 
the case of mesobiliviolin three absorption bands 
having axes a t 629-2, 572-5, 505-1 mp, and four 
fluorescence bands a t I  640-4, I I  592-3, I I I  553-0, 
IV  515-5 rap, the order of decreasing intensity being 
I, IV, II I ,  II . Mesobilirubinogen under the same 
conditions has three absorption bands a t 629, 576, 
507-5 mp, and four fluorescence bands 1 633-1, I I 600-7, 
I I I  550-6, IV 520-9 mp, I  and I I  being very weak. 
Urobilin under the above conditions shows an absorp- 
tionVspectrum similar to the first two, the bands a t 
631 arifi 582 mp being less marked. The fluorescence 
bands occur a t I  502, and I I  633, changing to  637 mp.

The E tO H  solutions of the HgCl2 complexes formed

by mesobiliviolin give absorption bands a t 611, 563, 
507 mp, and fluorescence bands a t 640 and 554 mp, 
whilst the mesobilirubinogen Hg complex has absorp
tion bands a t 620, 570, 515 mp, and fluorescence bands 
a t 635-5, and 554-5 mp, those in the orange range 
being strong, and in the green range weak. Under 
the same conditions urobilin and hydrobilirubin give 
no apparent fluorescence. A. L a w s o n .

C onductiv ity  of cod -live r oil. J .  W. B u t l e r  
(Proc. Iowa Acad. Sci., 1930, 37, 316—317).—Thfl 
conductivity increases with rise of temp. Sharp 
breaks in the rectilinear tem p.-log resistance curves 
occurred a t different temp, in different tests. The 
resistance became unstable a t about 85°. Exposure 
to air caused marked changes. No relation between 
the electrical conductivity and vitam in content was 
observed. Cod-liver oil is not photo-electric under 
the action of ultra-violet light.

C h e m i c a l  A b s t r a c t s .
G a str ic  an a ly s is  in  ch ildhood . H. D i e t r i c h  

and D. C. S h e l b y  (Amer. J . Dis. Children, 1931, 41, 
1086—1099).—The fractional method is employed; 
vals. for free HC1 and to tal acidity show wide vari
ations in normal children. C h e m i c a l  A b s t r a c t s .

C om position  of v ixen  m ilk . E. G .  Y o u n g  and
G . A. G r a n t  (J. Biol. Chem., 1931, 93, 805—810).— 
The composition of the milk and colostrum is given.

F. 0 . H o w i t t .

C itric  ac id  in  h u m a n  m ilk . E. J e r l o v  (Svenska 
Lakartid., 1929, 17 p p .; Chem. Zentr., 1931, i, 2899). 
—Citric acid is not detectable in human milk before 
the third day after p a rtu ritio n ; thereafter i t  increases, 
the quantity  varying from 0-35 to 1-25 g. per litre.

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

E ffect on m ilk  y ield  of feed ing  ir ra d ia te d  y east.
H. M. K r o o n  (Milch. Zentr., 1931, 60, 325—328).— 
By feeding with irradiated yeast cows which had 
calved 3 weeks previously the weekly milk yield was 
increased by 25—30%, although there was no effect 
on the fa t content of the milk. P. G .  M a r s h a l l .

Influence of su n lig h t on  m ilk . H. R. W h i t e 
h e a d  (Biochem. J ., 1931, 25, 1647— 1652); cf. A., 
1930, 947).—The oxidation of fa t in whole milk under 
the influence of sunlight causes the development of a 
poorly poised reducing potential of small capacity 
which can be detected either by its effect on 
methylene-blue or by electrometric measurement. 
Some samples of separated milk also show a fall in 
potential with a subsequent drift to more positive 
potentials. Ultra-violet radiation or radiation from 
electric lamps does not produce these effects.

S. S. Z i l v a .

M odification  of R o th e ra ’s  te s t  fo r acetone 
su b s tan ces  in  th e  u r in e . S. G .  R oss (J. Lab. Clin. 
Med., 1931, 16, 908).—The urine is treated  with solid 
N a nitroprusside and (NH4)2S 04.

C h e m i c a l  A b s t r a c t s .
F erm en ta b le  s u g a r  in  n o rm a l u rin e . V. J . 

H a r d i n g  and D. L. S e l b y  (Biochem. J ., 1931, 25, 
1815— 1838).—Ferm entable sugar is absent from nor
mal fasting urine. After dextrose ingestion in the 
morning under fasting conditions no increased am ount 
of fermentable sugar can be detected in the urine.
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There are small amounts of fermentable sugar in the 
post-prandial afternoon urine of 50% of cases. F er
mentable urinary sugar occurs after large amounts 
of fruit, orange juice, honey, or invert-sugar taken 
fasting, although in the first case this did not occur 
after dextrose in the morning or after ordinary mixed 
meals. 50 or 25 g. of pure lævulose given as a 
lævulose tolerance test in the morning or hi the 
afternoon a t 4 p.m. give rise to fermentable urinary 
sugar. 50 g. of dextrose a t 4 p.m. frequently give 
rise to  glycosuria in individuals showing none under 
the fasting conditions of the morning test. This is 
least likely to occur if the noon meal is high in carbo
hydrate, and most likely if the meal is high in protein 
or in fat. The blood-sugar curves a t 4 p.m. taken 
under ordinari' conditions of diet all possess a higher 
peak than  the corresponding fasting morning tolerance 
curves. The peak often rises above the usual renal 
threshold of sugar. The nature of the noon meal 
affects the blood-sugar curve after 50„ g. of dextrose a t 
4 p.m. A high-carbohydrate meal gives rise to  the 
lowest curve, a high-fat meal to . a high-peak curve, 
sometimes remaining high a t the end of 2 hr. There 
was ketosis in 6 out of 8 experiments after a high-fat 
noon meal. A liigh-protein noon meal gives a high- 
peak blood-sugar curve. All tolerance curves a t 4 
p.m. arc higher th an  the morning tolerance curve in 
the same individual. There is no afternoon glycosuria 
in the urine after oral adm inistration of lævulose. 
The non-occurronce of glycosuria after the usual 
morning dextrose tolerance test cannot be taken as a 
criterion of its continued non-occurrence throughout 
tho day. S. S. Z i l v a .

D e te rm in a tio n  of u r in a ry  s u g a r .  J . E. Cook  
and A. S t e i n e r  (J. Lab. Clin. Med., 1931, 16, 629— 
631).—The am ount of CuS04 required to produce 
turbidity  in urine containing 5% NaOH is measured.

C h e m i c a l  A b s t r a c t s .
D etection  of la c to s u r ia  by  th e  C a s te llan i-  

T ay lo r m yco log ical m e th o d . F. W. W i l l w a y  (J. 
Trop. Med., 1931, 34, 133—134).—Urine which re
duces Fehling’s solution and is fermented by B. coli 
bu t not by B. jmralyphosus contains lactose. The 
method is very sensitive.. C h e m i c a l  A b s t r a c t s .

U rin a ry  co m p o sitio n  an d  ac id -b a se  equ ili
b r iu m . I I I .  S. M. N e u s c h l o s z  (Biochem. Z., 
1931, 240, 286—294; this vol., 644).—The processes 
formerly used were inadequate, since the buffering 
effect of the org. acids of the urine was not taken 
into account. Results obtained by an appropriately 
modified procedure agree better w ith theory than  did 
former results, bu t do not affect the dependence of 
the vals. on the [H’j of the urine or the relations 
between the vais. W. M c C a r t n e y .

U rin a ry  ac id ifie rs an d  a lk a lin ise rs . V. E. 
H e n d e r s o n  and J . M. S c o t t  (Canad. Med. Assoc. 
J ., 1931, 24, S33—834).—Acidity is produced by 
adm inistration of N aH ,P 0 4, N H4OBz, or NH4C1, and 
alkalinity by th a t of acetates or citrates.

C h e m i c .i l  A b s t r a c t s .
M icro -d e te rm in a tio n  of fixed  b a se s , ca lc iu m , 

a n d  su lp h a te s  in  u r in e . W. S. H o f f m a n  (J. Biol. 
Chem., 1931, 93, 787—796).—Protein, inorg. and org. 
phosphates, fa t, and some of the urinary pigments

are removed by boiling with FeCl3 in presence of 
N H 4OAc and filtering. The filtrate is ashed and S 04 
determined by tho method of Stadie and Ross (A.,
1926, 100) or directly on the filtrate by the method 
of Fiske (A., 1921, ii, 556). Ca is determined in tho 
filtrate by precipitation as CaC20 4 and titration  by 
ICMnO,[. Comparative data  are given.

F. 0 . H o w i t t .
D e te rm in a tio n  of to ta l  fix ed  b ase , so d iu m , an d  

p o ta s s iu m  in  u r in e . A. F o l l i n o  (Skand. Arch. 
Physiol., 1931, 61, 27—34; Chem. Zentr., 1931, i, 
3030).—The to tal base (in 2 c.c.) and the Na-f-K 
(in 10 c.c.) are determined by Stadie’s benzidine 
m e th o d ; the Na (in 5 c.c.) is precipitated as 
NaZn(U 02)3(0Ac)9,9H20 , and determined titri- 
metrically. A. A. E l d r i d g e .

D e te rm in a tio n  of m a g n e s iu m  a n d  of ca lc iu m  
in  u rin e  by  th e  s tep  p h o to m e te r. C. U r b a c h  (Bio
chem. Z., 1931, 241, 222—225, 226—227).—The 
methods are described and claimed to  be superior 
to  the colorimetric methods. The errors are ¿6 -2 %  
for Mg and ¿ 3 %  for Ca determinations.

P. W. C l u t t e r b u c k .
D e te rm in a tio n  of am m o n ia  in  u r in e  by  ex

tra c tio n . G. H a m m a r s t e n  (Skand. Arch. Physiol.,
1931, 61, 49—63; Chem. Zentr., 1931, i, 3030).—In  
order to  avoid high vals. resulting from decomp, of 
nitrogenous substances, especially urea, the N II3 is 
extracted with E t20  a t room temp., and again ex
tracted  w ith 0-1A7'-H2S 0 4, the excess of which is then 
titrated . A. A. E l d r i d g e .

C o lo rim e tric  d e te rm in a tio n  of u r ic  a c id  in  
u r in e . H. B. S a l t  (Biochem. J ., 1931, 25, 1720-— 
1723).—A modification of Folin’s method which 
obviates turbidity  in the final colours is described.

S. S. Z i l v a .
D irec t d e te rm in a tio n  of u re a  in  u r in e . S. W.

C o l e  (Biochem. J ., 1931, 25, 1653—1655).—A 
modification of Marshall’s method (A., 1913, ii, 640) 
in which a  stronger enzyme prep, is used and the 
medium is maintained under optimal conditions of 
reaction. I t  is possible to  complete the determination 
in 20 min., and the results are accurate to  within 
2%. S. S. Z i l v a .

G lucose to le ran ce  in  p e rn ic io u s  anaem ia.
T. A. C. R e n n i e  (J. Lab. Clin. Med., 1931, 16,
557—560).—Low vals. are often observed.

C h e m i c a l  A b s t r a c t s .
C erta in  lip o id a l frac tio n s  of th e  adeno

c a rc in o m a  of tb e  r a t .  A. B o l a f f i  (Atti R. Accad. 
Lincei, 1931, [vi], 13, 298—300).—The aq. COMe2 
(d 0-85) extract of a tum our (rat adenocarcinoma, 
Ehrlich strain) has been analysed, together with the 
whole bodies of both normal and tum our rats. The 
to ta l m atter extracted by the solvent is reduced in 
the cancerous ra t and still more in the cancerous 
tissue from th a t given by the normal ra t. The soaps 
present in  the appreciably lower proportion of neutral 
fats in the affected animals are in relatively higher 
amount, the  K  soaps especially showing a marked 
increase. The cancerous ra ts contain 2—3 times 
as much as the healthy ones of a base, which is united A 
to  the lipins and gives a cryst. salt with HgCl2 and 
is precipitated by phosphotungstic acid. A phos
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phatide (1% P, I  val. 58-7) is more abundant in the 
healthy th an  in  the diseased animal or the tum our 
itself. A sulpliophospholipin (S 1-5, P  1-06%), 
containing a base (% choline or cholamine), a highly 
unsaturated acid (probably linolenic) radical, and 
possibly lignoceric acid, occurs in higher concentration 
in the tum our than  in the whole affected organism ; 
the normal ra t contains only traces. T. H. P o p e .

L ip in  co n ten t of m a lig n a n t tu m o u rs .  E.
B i e r i c h , A. D e t z e l , and A. L a n g  (Z. physiol. Chem., 
1931, 201, 157— 166).—Carcinomatous tissue has a 
very high content of cliolesteryl esters (C) and a 
slightly increased phospholipin content (P) as com
pared w ith normal tissue. In  benign tumours both
(0 ) and (P) are lower; in  both types of tum our the 
quotient (P/C) is small. J . H. B i r i u n s h a w .

C arb o h y d ra te  m e ta b o lism  in  m a lig n a n t 
tu m o u rs .  I. S. Y u n  and Y. C. L e e  (Trans. Japan. 
Path. Soc., 1930, 20, 734—737).—Hyperglycannia 
usually occurs in sarcoma rabbits after inoculation 
of tum our tissue. The sensitivity to  adrenaline, 
insulin, and pilocarpine is described. The variations 
in blood-sugar m ay be caused by glycolysis of tumour 
tissue in  vivo. Ch e m ic a l  A b s t r a c t s .

C apacity  of e x tra c ts  of m in ced  n o rm a l an d  
m a lig n a n t tis su e  to  tak e  u p  oxygen. K .  V i e t o - 
r i s z  and A. S z e n t -G y o r g y i  (Bioehem. Z., 1931, 
240, 480—487).—The ability of suspensions of 
minced normal (liver, heart, muscle, testis, kidney, 
brain) and diseased (Ehrlich mouse carcinoma, 
Jensen ra t sarcoma, Rous chick sarcoma) tissue before 
and after successive centrifuging and filtration to 
take up 0 2 and to  oxidise succinic acid has been 
investigated. In  all cases both respiratory and 
oxidising powers are reduced by centrifuging and 
(except in the cases of the otherwise untreated heart 
muscle and testicular tissues) further great reduction 
results from filtration, but if the suspensions are 
ground with sand the effect of centrifuging and 
filtering is usually considerably less pronounced. 
The filtrates from the ra t sarcoma and the mouse 
carcinoma give negative results when injected into 
rats and mice, respectively. Probably the respiratory 
power of the filtrates varies in proportion to  their 
turbidity  and is a function of the “ optically visible 
parts ” of the protoplasm. W. M cCa r t n e y .

T issu e  p ro te a se s . I l l ,  IV, V. P ro teo ly tic  
enzym es of h u m a n  m a lig n a n t tu m o u rs . H.
K l e i n m a n n  and E. W e r r  (Bioehem. Z., 1931, 241, 
108—139, 140—ISO, 181—217).—Existing knowledge 
of the proteolytic enzymes of normal and malignant 
tissues is reviewed and the proteolytic enzymes of 
hum an malignant tissue (carcinoma, sarcoma) are 
compared qualitatively and quantitatively with 
those of normal tissue. A detailed description of the 
nephelometric micro-method for investigation of 

'tissue proteases is given. I t  is the only sure method 
o i separation of the action of tryptase and ereptase 
and enables the degradation of proteins to  be followed, 
not ih. terms of hydrolysis products, but in terms of 
the degradation of the substrate itself. Methods 
for the enzymic degradation of gelatin, caseinogen, 
edestin, and serum-albumin are developed. Acid

and alkaline, aq. and glycerol enzyme extracts of 
the tissues were tried, bu t acid glycerol extracts proved 
most useful. The cathepsin, trypsin, and ereptase 
contents of the extracts were obtained. E xtracts 
of tum our tissue were quantitatively compared with 
extracts of ox spleen and of hum an tissue (spleen, 
liver, kidney, brain, muscle, skin). Both normal 
and tumour tissue contain chiefly cathepsin with 
small amounts of trypsin. A kinetic study of the 
degradation of gelatin and caseinogen by cathepsin 
of normal and tum our tissue did not detect any 
difference between them. All the extracts of normal 
and tum our tissue showed two optima a t p n 3 and 
5 against caseinogen. Strong extracts (of ox spleen 
and human parenchymatous organs) showed a th ird  
smaller optimum a t p K S (due to trypsin). Against 
gelatin, only the strong extracts showed any action, 
but after activation by H 2S all the extracts showed 
an optimum a t p n 4. All the extracts attacked 
edestin, the optimum being a t p a 4, but only the 
strong extracts attacked serum-albumin. All the 
extracts showed activation w ith H 2S and HCN when 
gelatin was used as substrate, but w ith the other 
proteins such activation did not occur. After purific
ation of the enzyme, the cathepsin of the eluate is 
still activated by H 2S, bu t not by HCN. Tumour 
tissue extracts are purified by the same methods as 
for normal tissue extracts and the purified enzyme 
gives the same ^ - a c t iv i ty  curve as the unpurified 
and is activated only by H 2S with gelatin as substrate. 
All the evidence goes to  show th a t neither qual. nor 
quant, differences exist between the extracts of normal 
and malignant tum our tissue as to  them proteolytic 
powers. P. W. C l u t t e r b u c k .

A uto lysis in  m a lig n a n t a n d  n o rm a l r a b b it  
tissu e s . H . I. P r i c e  (Bioehem. J ., 1931, 25, 1491— 
1497).—Robin’s observation (Bull. Acad. Med., 1919, 
81, 799). th a t the percentage ratio of protoin-N to 
to tal N  is lower in the “ relatively healthy ” region 
than in either the most cancerous region or the normal 
tissue does not manifest itself in freshly-excised 
tissue. After death H 20  disappears from the growth 
into the surrounding tissue. A malignant growth 
does not liberate proteolytic enzymes into the sur
rounding tissues. S. S. Z il v a .

D e m o n stra tio n  of a  tu m o u r-in h ib itin g  su b 
stan ce  in  f iltra te  of R o u s ch icken  sa rc o m a  an d  
in  n o rm a l ch icken  se ra . M. J . S i t t e n f i e l d , B. A. 
J o h n s o n , and J . W. J o b l in g  (Proc. Soc. Exp. Biol. 
Med., 1931, 28, 577—520).—The supernatant liquid 
after precipitation of the tumour-producing agent 
a t p tt 4 contained a substance which reduced the 
percentage of tumours developed by inoculated 
chickens, but did not prevent the growth of living 
tum our cells. The substance was precipitated with 
the globulin fraction of the supernatant liquid.

C h e m ic a l  A b s t r a c t s .
E ffect of a rse n ic  an d  h y d ro cy an ic  ac id  on th e  

re sp ira tio n  of m a lig n a n t tu m o u rs .  K .  V ie t o r is z  
(Bioehem. Z., 1931, 240, 48S—489).—The respiration 
of m alignant tumours is affected by H3As03 and by 
HCN in the same way as is th a t of normal tissues.

W. M cCa r t n e y .
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H ydrogen-ion  co n cen tra tio n  of b lood  in  u n 
tre a te d  can cer cases a n d  i ts  re la tio n  to  p ro g n o s is .
G. E. W o o d w a r d , J . W. S c h o o n o v e r , E. G. F r y , 
E. G. T o r r a n c e , and E. M cD o n a l d  (J. Lab. Clin. 
Med., 1931,16, 704—712).—The p a of normal plasma 
or blood varies from 7-35 to  7-38. In  skin and super
ficial cancer it is 7-3S, and in untreated  advanced 
cancer 7-44. Ch e m ic a l  A b s t r a c t s .

M etab o lism  in  celiac d isease . 0 . M a c R a e  and 
N. M o r r is  (Arch. Dis. Childhood, 1931, 6, 75—93).— 
In  celiac disease the ability of the intestines to  absorb 
Ca, P, dextrose, and protein is impaired, probably 
owing to increased alkalinity of the contents, deficiency 
of bile salts, and lack of vitamin-!).

Ch e m ic a l  A b s t r a c t s .
A naesthesia in  d iab e te s . C arb o n  d iox ide- 

co m b in in g  p o w er of b lo o d -p lasm a  before an d  
a f te r  ethy lene anaesthesia  in  d iab e tics  p ro tec ted  
w ith  in su lin . I .  I .  L e h m a n n  (Anesth. and Analg., 
1931,i 10, 142— 144).—No post-operative CO, val. 
approaching th a t of acidosis was found.

Ch e m ic a l  A b s t r a c t s .
L actic  ac id  in  th e  b lood  of ch ild ren . J . S. 

L e o p o l d  and A. B e r n h a r d  (Amer. J . Dis. Children, 
1931, 41, 758—765).—The venous blood-lactic acid 
of normal children is 9—18 (average 14-8) mg. per 
100 c.c. High vals. are associated with pneumonia, 
rheumatic fever, chorea, and high temp. No quant, 
relationship between the lactic acid concentration 
and the blood-sugar or -C02-combining power is 
observed. Ch e m ic a l  A b s t r a c t s .

C ause of ex o p h th a lm ic  g o itre . W. S. R e v e n o  
(Arch. In t. Med., 1931, 48, 592—597).—I t  is suggested 
th a t in exophthalmic goitre toxic substances of 
intestinal origin damage the thyroid gland so th a t 
the metabolism of tyrosine becomes abnormal, an 
excess of thyroxine, adrenaline, and tyram ine being 
produced. W. 0 . K e r m a c k .

Iod ine in  ex o p h th a lm ic  g o itre . J . L e r m a n  
and J . H. M e a n s  (Amer. J . Med. Sci., 1931, 181, 
745—755).—I  produces its characteristic effects 
independently of the type of compound (E tI, K I, 
or Lugol’s solution) or the manner of administration.

Ch e m ic a l  A b s t r a c t s .
H ypocalcsem ia fo llow ing  e x p e rim en ta l h y p e r

p a ra th y ro id ism  a n d  its  p o ss ib le  sign ificance.
A. B o d a n s k y  and H. L. J a f f e  (J. Biol. Chem., 1931, 
9 3 , 543—549).—Discontinuance of parathyroid
hormone treatm ent in young guinea-pigs is followed 
by a hypocalcemia accompanied by changes in the 
P  balance probably due to  a rapid deposition of Ca 
in the bones depleted during the period of injection. 
A hypo-funetion of the glands induced by the hormone 
treatm ent m ay also play a part. F. 0 . H o w it t .

I ro n  m e ta b o lism  in  liv e r d isease  w ith  ic te ru s .
T. B r u g s c h  (Med. Klinik, 1931, 2 7 , 536— 539 ; Chem. 
Zentr., 1931, i, 3021—3022).—The high Fe content 
of the skin is due to deposition of Fe from the blood. 
The accumulation of Fe in the liver in icterus does not 
lead to  increased elimination in the urine and bile. 
The intereutaneous K 4Fe(CN)6 reaction m ay be 
produced by the oxidation of considerable quantities 
of bilirubin in the skin. A. A. E l d r id g e .

D etec tio n  of b il iru b in  in  th e  sk in  in  ic te ru s .
K. J e g o r o v  (Deut. med. Woch., 1931, 5 7 ,  539— 
540; Chem. Zentr., 1931, i, 3030).—The use of 
K 4Fe(CN)6 and of diazobenzenesulphonic acid for 
the detection of bile colouring-matters in the tissues 
is described. A. A. E l d r id g e .

M ethy lene-b lue a s  re a g e n t fo r  b il iru b in . M.
R o c h  (Med. Klinik, 1931, 2 7 , 589—590; Chem. 
Zentr., 1931, i, 3030).—Franke’s methylene-blue 
reaction for the detection of bilirubin in urine is 
trustw orthy. The colour change is a ttribu ted  to  a 
physical process. A. A. E l d r id g e .

C arb o h y d ra te  m e ta b o lism  in  M ongo lian  id io ts  
a s  evidence of endocrine  dysfunction . W. D.
O ’L e a r y  (Amer. J . Dis. Children, 1931, 4 1 , 544— 
551).—The high dextrose tolerance resembles th a t  
of a hvpo-functioning endocrine system. Following 
glandular therapy the tolerance becomes normal or 
lowered and the curves resemble those of mild diabetes 
or hyper-function of the thyroid and p itu itary  glands.

Ch e m ic a l  A b s t r a c t s .
B lo o d -ca lc iu m  in  m e n ta l d isease s . J .  S. 

H e p b u r n  and A. H. N e ib a u m  (J. Amer. Inst. Homeo
pathy, 1931, 2 4 , 559—560).—In  dementia proecox 
blood-Ca is high (e.g., more than  11 mg. per 100 c .c .); 
in general paresis vals. were 10-5—11-0, and in 
epilepsy 10-0 or less. Ch e m ic a l  A b s t r a c t s .

B lood  of leucsem ic su b jec ts . V a ria tio n  of 
lip in s  in  leucaem ia. S. M a r in o  (Arch. Farm, 
sperim., 1931, 5 3 , 17— 52).— Diminished amounts of 
to tal fa tty  acids and cholesterol in the blood are found 
in chronic aleucsemic myelosis, whilst COMe,-sol. 
fa tty  acids and phospholipins are unchanged. In  
chronic leucaemic myelosis and lymphadenosis the 
variations are irregular and bear no relation to the 
no. of leucocytes. R. K . Ca l l o w .

E lim in a tio n  of p h en o lsu lp h o n ep h th a le in  b y  
th e  k idney . Influence of p a th o lo g ic  ch an g es in  
th e  liv e r. J . P. H a n n e r  and G. H. W h i p p l e  (Arch. 
In t. Med., 1931, 4 8 , 598—610).—When phenol
sulphonephthalein is injected into a dog about 10% 
m ay be recovered from the bile in about 2 hr. and
75—7S% appears in the urine. In  the case of dogs 
with livers poisoned by CHC13 or P, secretion of the 
compound in the bile does not occur, and 90—97% 
is excreted in the urine. Only 3—5%  of the phthalein 
taken by mouth appears in the urine. Reabsorption 
from the intestine therefore takes place only to a 
small extent, and abnormally high excretion of the 
phthalein in the urine by humans is indicative of 
hepatic disease. W. 0 . K e r m a c k .

W a te r econom y in  d is tu rb e d  liv e r  fun c tio n . I. 
E ffect of th e  o ra l  a d m in is tra tio n  of w a te r  on the  
in te rm e d ia te  w a te r  m e ta b o lism  a n d  ex c re tio n  
in  p a tie n ts  w ith  liv e r  d isease  a n d  in  d ogs w ith  
d am ag e d  liv e rs . S. A b e  (Tohoku J . Exp. Med., 
1931, 1 7 , 174— 218).—In  normal m an the serum- 
protein, -NaCl, and blood-hsemoglobin are minimal 
following the ingestion of H 20  within 30 mm. 
Changes in blood concentration are recorded. In  
liver disease or injury there m ay be prolonged 
hydraemia. Ch e m ic a l  Ab s t r a c t s .
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A bsence of b lo o d -u ric  ac id  in  a  case  of liv e r 
d am ag e . H. T a u b e r  (J. Amer. Inst. Homeopathy, 
1931, 24, 515—516).—During the last 7 weeks of life 
the urine (d 1-013—1-025; 270—550 c.c. per day) 
contained to tal N 3-30—4-75 g., urea 4-50—S-10 g., 
tyrosine 120 mg., and marked amounts of bile, 
urobilin, and urobilinogen, bu t no albumin. The 
blood contained dextrose 55—62, non-protein-N 
25—27, urea-N 5—S, and creatinine 1-3— 1-6 mg., 
but <0-5 mg. of uric acid, per 100 c c.

C h e m i c a l  A b s t r a c t s .
M etab o lism  in  m y o to n ia  a tro p h ic a . S. M o r - 

g u l i s  and A. Y o u n g  (Arch. In t. Med., 1931, 48, 
569—575).—A patient suffering from myotonia 
atrophica excreted in the urine an abnormally high 
quantity  of creatine and an abnormally low quantity  
of creatinine, the to tal creatine and creatinine being 
approx. equal to the normal. A diet rich in arginine 
did not increase urinary creatine, bu t creatine taken 
by the mouth was rapidly and almost quantitatively 
excreted in the urine, about 16% appearing as 
creatinine. W. O. K e r m a c k .

M etab o lism  in  n ep h ro s is . D. M. C o w i e , K. M. 
J a r v i s , and M. C o o p e r s t o c k  (Amer. J .  Dis. Children, 
1930,40,465—483).—Acliild with nephrosis associated 
with a high basal metabolic ra te was free from oedema 
when a positive N balance of 1—3-76 g. was main
tained. During this period the urinary albumin 
markedly decreased. The blood-protein rose to 
5 g. per 100 c.c. before oedema perm anently dis
appeared. C h e m i c a l  A b s t r a c t s .

L ip in  n ep h ro s is . IV. E x tra c tio n  of th e  
se ru m -lip in s  by  e th e r . A. M a c h e b c e u f  and R. 
W a h l . V. T h e  ph y sico -ch em ica l eq u ilib riu m  
an d  th e  ro le  of p la sm a-lip in s . A. M a c h e b c e u f  
and G. S a n d o r  (Bull. Soc. Chim. biol., 1931,13, 736— 
744, 745—757).—IV. Extraction with E t20  of normal 
and pathological sera does not remove the total 
lipin content even when the extraction is performed 
every 2 days for a period of 5 months. The greater is 
the protein content of the serum the less readily 
are the lipins extracted. Lipins are less readily 
extracted from normal than  from pathological sera.

V. Comparison of the hydrophilic powers of normal 
and pathological sera a t p n 7-4, on the basis of dialysis, 
suggests th a t the combination of proteins ancl 
lipins, such as occurs in lipin nephrosis, liberates more 
free, non-diffusible, ionic valencies than  an equal wt. 
of normal protein. The buffering action of the 
proteins admixed with lipins from lipin nephrosis is 
greater than  th a t of an equal wt. of protein from 
normal sera, whilst the isoelectric points are identical.

C. C. N .  V a s s .
A b so rp tio n  of ca lc iu m  fro m  th e  g a ll b lad d e r . 

E . A n d r e w s  and L. H r d i n a  (Amer. J . Med. Sci., 
1931, 181, 478—482).—In  cystic duct obstruction in 
dogs the relatively high Ca content of the cystic bile 
is gradually, or in the presence of infection rapidly, 
lowered. C h e m i c a l  A b s t r a c t s .

C holestero l a n d  oedem a. J . K. C a l v i n  and
A. 4L G o l d b e r g  (Amer. J . Dis. Children, 1931, 41, 
1066—.1080).—The hypercholesterolsemia of renal 
disease is probably the result of a disturbance in fa t 
metabolism accompanying the nephrotic syndrome.

The blood-cholesterol is high during, and sometimes 
after, oedema; the ascitic fluid- and bile-eholesterol is 
low. C h e m i c a l  A b s t r a c t s .

P ero x id ase  re ac tio n  in  p u s . S. K o n n o  (Tohoku 
J . Exp. Med., 1931, 17, 31—3S).—The peroxidase re
action in pus from acute otitis media is usually 
similar to th a t of normal leucocytes. In  chronic 
otitis media crystals are frequently found inside and 
outside the pus cells. C h e m i c a l  A b s t r a c t s .

P u s  an d  its  ca lc iu m  co n ten t. T. O y a m a  
(Tohoku J . Exp. Med., 1930, 16, 43S—485).—The 
Ca content of pus from abscesses does not exceed 12% 
unless bone is involved, when it  m ay exceed 13— 15%.

C h e m i c a l  A b s t r a c t s .
D iasta tic  enzym e co n ten t of sk in  a n d  b lood . 

I ts  b io ch em ica l im p o rta n c e  in  sk in  d isease s . I. 
D ias ta tic  enzym e in  th e  sk in  of h ea lth y  p e rso n s .
II . D ias ta se  in  th e  sk in  in  sk in  d isease s  an d  
in  d iab e tes . I I I .  D ias ta se  in  b lood . B. O t t e n - 
s t e i n  (Bioehem. Z., 1931, 240, 328—343, 344r—349, 
350—356).—I. The diastase content of the surface 
layer of the living undamaged human skin in  situ can 
be measured by allowing the enzyme to pass during 
5 min. into distilled H 20  a t room temp, and determ in
ing the am ount of enzyme in the solution so formed 
by a combination of the methods of Rona and Eweyk 
(A., 1924, i, 1264) and of Hagedorn and Jensen, using 
glycogen as substrate. The content varies according 
to the location of the skin and is dependent on the 
blood supply and on the amount of sweat secreted a t 
the place concerned. The vals. also vary from person 
to person and, in the samo person, from tim e to time. 
When carbohydrate is consumed or injected the 
amount of diastase in the dialysate increases and a t 
the same time the reaction of the solution becomes 
more acid. Injection of insulin causes increaso which 
changes to decrease in the diastase content. When 
the permeability of the skin is increased by the action 
of KOH the am ount of diastase in the dialysate 
increases. Irradiation of the skin w ith ultra-violet 
light decreases the diastase content greatly. The 
significance of the results is discussed.

H . In  ichthyosis the diastase content of the skin 
increases and in other skin diseases (eczema, dermatitis, 
psoriasis, etc.) abnormal contents are found after 
intravenous injection of dextrose or intramuscular 
injection of insulin. In  diabetes the content is high, 
but falls together with the sugar content of the blood 
after adm inistration of insulin.

III. In  healthy persons the blood contains 130— 
170 mg. of diastase per 100 c.c., whilst in diabetics 
much lower vals. are found, especially when no insulin 
has been administered. The diastase content of 
persons suffering from certain skin diseases is also 
low. W. M c C a r t n e y .

C hloride m e ta b o lism  in  co n g en ita l p y lo ric  
s ten o sis . N. M o r r i s  and S. G r a h a m  (Arch. Dis. 
Childhood, 1931, 6, 27—36).—Intravenous adminis
tration of NaCl tends to restore the reduced Cl content 
of the tissues; it m ay lead to excessive retention. 
Restoration of the blood-Cl to the normal level may 
be associated with a low urinary output with no re 
duction in the degree of alkalosis.

C h e m i c a l  A b s t r a c t s .
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C hem ical an a ly sis  of b lood  in  g e n e ra l a n d  
u ro lo g ic  su rg e ry . V. C. Myers (J. Lab. Clin. 
Med., 1931,16, 751—759).—A discussion of prognosis.

Ch e m ic a l  A b s t r a c t s .
M etab o lism  in  ty p h o id . T r ia l  of a  cau sa l 

t re a tm e n t.  J . K l e e b e r g  (J. Egypt. Med. Assoc., 
1931,14, 543).

P o n d  life, w ith  sp ec ia l re ference  to  th e  p o ssib le  
ca u sa tio n  of th e  s w a rm in g  of p h y to p lan k to n .
S. C. A k e h t jr s t  (J. Roy. Microscop. Soc., 1931, [iii], 
51, 237—265).—Pliytoplankton can be classified as a 
starch group and an oil group, according to the nature 
of their food reserve. The author suggests th a t the 
excretory products of each class are toxic to  th a t 
class, bu t form an accessory food for the other class.

C. W. G i b b y .
A ction  a t  a  d is tan ce  on th e  d ev e lo p m en t of sea- 

u rc h in ’s eg g s. J . M a g r o u , M. M a g r o u , and P. 
R e is s  (Compt. rend., 1931, 1 9 3 , 609—612).—The 
development of sea-urchin’s eggs proceeds abnormally 
when the egg suspension is separated by a  th in  sheet 
of quartz from an aq. medium containing reduced 
plienosafranine, dextrose in presence of K M n04, or a 
bacterial suspension. Experim ents with thin sheets 
of different m aterials indicate th a t the essential 
requirem ent for a positive result is th a t  the two 
m edia should be separated by a good insulator. The 
action appears to depend on a difference in oxidation- 
reduction potential on the two sides of the insulating 
sheet. W. 0 . K e r m a c k .

I s  th e re  a  p a ra lle lism  b etw een  fu n c tio n  an d  
m e ta b o lism  in  vege ta tive  o rg a n s  ?  F .  M a t a k a s  
(Arch. exp. Path . Pharm ., 1931, 162, 395—419).— 
Experim ental and clinical observations indicate a 
negative answer. W. 0 . K e r m a c k .

S ex  d ifferences fro m  th e  p o in t of v iew  of 
b io ch em is try . I. T . T a d o k o r o  ( J .  Fac. Sci. 
Hokkaido, 1930,1, 1— 179).—A comprehensive sta tis
tical survey of sex differences in physiology, anatomy, 
and general metabolism. The muscle-tissue of females 
in various types of fish and animals shows a greater 
reducing power than  th a t of males, whilst the la tter 
has a greater peroxidase activity, which is diminished 
by castration. Female bone invariably contains more 
Ca and less P  th an  male bone, whilst the collagen of 
the la tter is richer in N H 2-acids, particularly arginine. 
Female muscle has a higher power of swelling in aq. 
KC1 than  male muscle owing to  its different protein 
composition; acetylation reveals a  larger OH-group 
content in female than  in malo muscle-protein, which 
m ay account for this phenomenon. The female pro
teins have a higher P  content and greater solubility 
b u t a lower S co n ten t; th en  isoelectric point is more 
acidic and they exhibit a lower rotation in alkaline 
solution. The lesser pigmentation of the female in 
general is explained by the decreased peroxidase 
activity  combined with the fact th a t the chromogen 
of melanin is fat-sol. and melanin formation is there
fore delayed. Female fa t contains a higher per
centage of unsaturated fa tty  acids and unsaponifiable 
m atter than  male fat, b u t i t  has a lower sap. val. 
The absorption spectrum of male fa t is shorter than  
th a t of female, bu t its  n  is always higher.

P . G . M a r s h a l l .

T h erm o d y n a m ic  th e o ry  of e x c ita tio n  of n e rv es .
N. R a s c h e v s k y  (Physical Rev., 1930, [ii], 35, 1435).

L. S. T h e o b a l d .
L iv er m e ta b o lism . I. C on tinuous d e te rm in 

a tio n  of th e  g a s  exchange of p e rfu sed  iso la ted  
o rg a n s  in  a  closed  sy s tem . I I I .  G as exchange 
an d  eq u ilib riu m  in  th e  p e rfu sed  iso la ted  in n e rv 
a ted  o r  n o n -in n e rv a ted  liv e r. H. St a u b  (Arch, 
exp. Path . Pharm ., 1931,162, 420—427, 433—451).—
I. The apparatus described uses an artificial lung, 
measures the ra te  of perfusion, and allows a con
tinuous series of observations to be made.

II I . The 0 2 consumption of the dog’s liver perfused 
with dil. ox blood has a mean val. of 26-5 c.c. per kg. 
per min. The mean C 02 production is 20-2 c.c. per 
min. and the R.Q. is 0-44— 1-04. Factors such as 
duration of previous fasting, the intactness or other
wise of the nervo supply, or the ra te of blood-fiow 
appear to  have no significant effect. The liver loses 
glycogen, giving up dextrose to  the blood and the 
liver- and blood-fat usually fall. The addition of 
dextrose to  the perfusion fluid causes the R.Q. to rise 
with increase of C 02 production and a negative 
carbohydrate balance is observed. The fa t balance 
becomes positive. W ith 0-362% of dextrose in the 
blood, glycogen is deposited in the liver. The effect 
of the addition of glycine to the perfusion fluid has 
also been determined. W. O . K e r m a c k .

M ea su re m e n t of oxygen  co n su m p tio n , r e s p ir 
a to ry  q u o tien ts , a n d  red u c tio n  of m eth y len e-b lu e  
b y  t is su e s  an d  b y  y ea s t. P. A m b r u s , I. B a n g a , 
and A. S z e n t -G y o r g y i  (Bioehem. Z., 1931, 240,473—
477).—In  the Barcroft apparatus the absorption of 
C 02 is greatly facilitated by suspending filter-paper 
soaked in 20% aq. NaOH in the manometer tube.
An apparatus for determining the absorbed C 02 is 
described. The uptake of 0 2 by minced muscle- 
tissue can be determined by measuring the corre
sponding dehydrogenation, and a procedure in which 
the reduction of methylone-blue provides this measure 
is described. Probably because of the tim e required 
for diffusion when methylene-blue and yeast suspen
sions react anaerobically for the first time, the period 
of reduction is always greater then th an  when the 
mixturo is shaken with air until the dye is completely 
reoxidised and the experiment repeated. No decrease 
in the reduction period occurs when further repetitions 
are made. W. M cCa r t n e y .

Im p o rta n c e  of lac tic  ac id  fo r  th e  re s p ira tio n  
of m in ced  h ea rt-m u sc le . I. B a n g a , L. S c h n e i d e r , 
and A. S z e n t -G y o r g y i  (Bioehem. Z., 1931, 240,478—
479).—The consumption of 0 2 by minced pig-heart- 
musclo is increased by addition of lactic acid and 
inhibited by addition of CH2I-C02H, bu t the inhibi
tion is only slight w ith concentrations of CH2I-C02H  
which suppress production of lactic acid. I t  is con
cluded th a t  the inhibiting effect of CH2P C 0 2H  on 
the respiration is not duo to the accompanying inhibi
tion of lactic acid production and th a t in minced 
heart-muscle lactic acid is not an indispensable inter- _  
mediate oxidation product. The result also supports 
the view th a t oxidative and ferm entative degradation 
proceed, for the m ost part, in different ways.

W. M cCa r t n e y .
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Influence of th e  co-enzym e of lac tic  a c id  fo rm 
a tio n  on th e  h y d ro ly s is  of c a rb o h y d ra te  p h o s 
p h o ric  e s te rs  in  m u sc le  e x tra c ts . K. L o h m a n n  
(Bioehem. Z., 1931, 241, 50-—66).—Frog’s muscle 
extract after keeping a t 20° for 3 hr. is no longer 
able to  hydrolyse hexose-mono- and -di-phosphate 
and glycogen, bu t is reactivated by addition of adenyl- 
pyrophosphate. The dialysed extract can be reactiv
ated by adding M g+adenylpyrophosphate. H ydro
lysis of diphosphate does not require added inorg. 
phosphate, but th a t  of monophosphate is accelerated 
by addition of inorg. phosphate. Inactivated bu t not 
dialysed extracts can dephosphorylate hexosediphos- 
phate to  some extent without lactic acid formation. 
W ith dialysed extracts such dephosphorylation occurs 
only after addition of Mg salts.

P. W. C l u t t e r b u c k .
C o m p ara tiv e  in v es tig a tio n  of th e  co-enzym es 

of lac tic  ac id  fo rm a tio n  an d  of alcoholic fe rm e n t
a tio n . K . L o h m a n n  (Bioehem. Z., 1931, 241, 67— 
86).—The co-enzyme of lactic acid formation can be 
precipitated in neutral solution from the deproteinised 
extract of fresh muscle as the sparingly sol. Ba salt. 
I ts  activity  in both crude and purified preps, runs 
parallel with the pyrophosphate fraction. The co
enzyme of lactic acid formation of yeast can be 
similarly precipitated from AcOH solution as the Pb 
salt. Euler’s cozymase can act as co-enzyme of lactic 
acid formation in inactivated frog’s muscle extracts, 
bu t not in dialysed extracts. The cozymase is very 
much more active as co-enzyme of alcoholic ferm ent
ation th an  adenylpyrophosphate. Cozymase then 
requires the presence of hexosediphosphate, whereas 
the pyrophosphate does not. The org. components 
of the co-enzyme system of lactic acid formation and 
alcoholic fermentation are not identical, bu t both 
systems require the presence of Mg salts.

P. W. C l u t t e r b u c k .
R ela tio n  b etw een  ch em ical exchange an d  in 

c rease  of o sm otic  p re s su re  in  m u sc le . 0 .  M e y e r 
h o f  and A. G r o l l m a n  (Bioehem. Z., 1931, 241, 23— 
35).—The increase of osmotically active mols. as 
determined by changes of f. p. during fatigue of 
muscle is always 30% greater than  is accounted for 
by known chemical changes. The f.-p. change is 
independent of muscle structure. A t least J  of the 
excess is explained by side reactions, e.g., increase of 
NH 2-N and hydrolysis of glycogen. The osmotic 
activity  of the hydrolysis products appearing in 
muscle is the same as in aq. solution and it  m ust be 
concluded th a t other still unknown reactions occur.

P. W. C l u t t e r b u c k .
R ig o r in  m u sc le  a n d  co-enzym e. H. K. 

B a r r e n s c h e b n , L. F r e y , and O. R e n t h  (Bioehem. 
Z., 1931, 240, 394—408).—In  frog and guinea-pig 
muscle rigor mortis and also rigor caused by heat, 
caffeine, E t20 , and GHC13 lead to  complete or almost 
complete disappearance of the “ pyrophosphate 

'•fraction ” and hence also of the co-enzyme. This 
disappearance shows itself in the production and 
accumulation of methylglyoxal from added Mg 
hoxoSudiphosphate and, in some cases a t least, in 
inability of juice from the muscles in rigor to  activate 
yeast free, from co-enzyme. The rigor produced 
by heat, E t20 , and caffeine also leads to accompany

ing production of the difficultly hydrolysable phos
phoric esters. Such production does not result from 
rigor mortis or from the rigor caused by CHC13 or 
by the prolonged action of caffeine. The results 
confirm views previously expressed (this vol., 647).

W. M c C a r t n e y .
E lim in a tio n  of p en to se  in  m u s c u la r  w o rk .

G. E m b d e n  and M. L e h n a r t z  (Z. physiol. Chem., 
1931, 201, 149—156).—The stim ulation of frog’s 
gastrocnemius to  exhaustion produces a large increase 
in “ alcohol-sol.” pentose. When both muscles were 
equally stimulated one, examined after 2 hr. in 0 2, 
contained more pentose than the other, examined 
immediately, even under conditions where re-form- 
ation of H 4P 20 7 occurs during recuperation. A 
loaded muscle after immersion in liquid air contains 
more alcohol-sol. pentose than  an unloaded muscle 
when so treated. This also applies when the con
traction of the loaded muscle is augmented by 
electrical stimulation a t the moment of immersion. 
The appearance of pentose is regarded as due to 
hydrolysis of pentosephosphoric acid.

J . H. B i r k i n s i i a w .
Effect of re p ea ted  co n trac tio n s  of m u sc le  on its  

lip in  con ten t. K. W. B u c h w a l d  and C. F. C o r i  
(Proc. Soc. Exp. Biol. Med., 1931, 28, 737—740).— 
The cholesterol, phospholipin, and to tal fa tty  acid 
content of the ra t gastrocnemius remained unchanged 
during prolonged and severe muscular work. In  the 
frog in summer the fatigued muscles of one leg con
tained 19-7% (dry wt.) less fa tty  acids than  the 
resting muscles of the other leg.

C h e m i c a l  A b s t r a c t s .
P re c u rs o r  of a m m o n ia  p ro d u ced  in  b lood  an d  

m uscle . E .  F r e u n d  and B. L u s t i g  (Bioehem. Z., 
1931, 240, 326—327 ; cf. this vol., 641).—The authors’ 
views concerning the existence of N H 3 in blood and 
muscle are based on the facts th a t  fresh material 
deproteinised in the cold gives no brown colour with 
Nessler’s reagent, although 0-1% of added N H 3 givos 
the colour distinctly, th a t  material which has been 
kept or has been heated in vac. gives the colour 
distinctly, and th a t when the green ppt. given with 
the reagent is removed a brown colour corresponding 
in depth with the amounts of NH3 usually reported is 
obtained. Hence the criticisms of Parnas (this vol., 
1319) are inapplicable. W. M c C a r t n e y .

A m m o n ia  p ro d u c tio n  induced  by  lo n g  k eep in g  
of fro g s ' m u sc le s  in  B a rk a n  so lu tio n . G .  E m b d e n  
and M. L e h n a r t z  (Z. physiol. Chem., 1931,201, 273— 
283).—Prolonged oxybiotic work of frog muscles in 
Barkan solution induces considerable N H 3 formation, 
only in part accounted for by deamination of the 
adenylic acid complex. Unstimulated muscles show 
a  similar behaviour; the  0 2 supply has no influence. 
The effect is probably due to  autolytic processes.

J . H . B i r k i n s h a w .
A ction  of b ro m o ace tic  ac id  p o iso n in g  on 

am m o n ia  fo rm a tio n  in  fro g 's  m u sc le . G .  E m b 
d e n  and L .  N o r p o t h  (Z. physiol. Chem., 1931, 201, 
105—132).—In  CH2Br-C02H  poisoning of frogs after 
severing the plexus iscliiadicus to inhibit the onset 
of rigor only a small am ount of NH3 is formed in  the 
corresponding gastrocnemius. In  normal innerv-
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the intestinal trac t of the guinea-pig. Neither in 
the case of tho rabbit nor of the clog does the diet 
appreciably allect the behaviour of administered 
tartra te . Tho rabbit is more susceptible th an  is tho 
clog to the toxic effects of ta rtra te  on tho kidney.

II I . In  man, ta rtra te  ingested by mouth is excreted 
in tho urine to  an extent of loss than  20% and none 
appears in tho fajces oven after purgative doses. 
Destruction of tho ta rtra te  apparently takes place 
through bacterial action in tho large intestine.

W . 0 .  K e r m a c k .
C atab o lism  of fa t d irec tly  in c o rp o ra te d  in to  

th e  a n im a l body . I. T. B a b a  (Tohoku J . Exp. 
Mod., 1931, 1 7 , 154— 1G7).—Intravenous infusion 
of a fa t omulsion into clogs on a fat-free m eat and 
thyroxino diot quickly lowers the R.Q. (min. 0-707).

Ch e m ic a l  A b s t r a c t s .
B lo o d -p h o sp h o ru s  in  fa t a b so rp tio n . B. V a h l - 

q u is t  (Bioehem. J . 1931, 2 5 , 1G28—1633).—There 
is a regular increase in the phosphatides of tho plasma 
of dogs after fat ingestion; those of the corpuscles 
remain practically unchanged. During fat absorption 
the non-lipoicl P  of plasma is slightly increased; th a t 
of tho corpuscles is unaltered. The hypothesis th a t 
the fat absorbed from tho intestine is transformed into 
phosphatides of the red corpuscles is therefore not 
upheld. S. S. Z il v a .

H a s  th e  p a n c re a s  any  influence on  th e  re s o rp 
tio n  of fa t a p a r t  f ro m  its  ex te rn a l lipo ly tic  
sec re tio n  ?  M. N o t h m a n n  and H. W e n d t  (Arch, 
exp. Path . Pharm ., 1931, 1 6 2 , 4 7 2 ^ 7 9 ) .—In 
depancreatised dogs to  which olive oil has been 
administered by mouth, the to tal fats in the small 
intestine consisted of < 4 %  fa tty  acids, whilst in the 
large intestine the fa tty  acids varied from about 14 
to  25%. This relatively high figure is probably the 
result of bacterial action. I t  is improbable th a t the 
pancreas has any effect on the resorption of fa t other 
than  through its lipolytic activity.

W. O . K e r m a c k .
B io ch em is try  of su lp h u r. X I. S u b s titu tio n  

of d ith io e th y lam in e  (cystineam ine) fo r  cystine 
in  th e  d ie t of th e  w h ite  r a t .  M . X. S u l l iv a n , 
W. C. H e s s , and W. H. S e b r e l l  (U.S. Publ. Health 
Rep., 1931, 46, 1294— 1301).—A basal diet containing 
4% of caseinogen was established on which young male 
ra ts  gradually gained in wt. Substitution of 0-5% of 
cystine or cystineamine dihydrochloride for an  equal 
am ount of maize starch produced an increased growth 
ra te  which was similar up to 6 weeks, but thereafter 
the la tte r was effective only to about § the extent of 
the former. P. G. M a r s h a l l .

atcd musclo a large increase of NH3 is associated with 
rigor. Direct and indirect stimulation of musclo after 
C il2Bt-C02H poisoning causes a much grcator N H 3 
production th an  in normal musclo. Tho contraction 
following fatigue and tho gradual death of tho musclo 
after contraction aro associated with further N H 3 
production. A small number of isolated stimuli 
causes N H3 production indopondent of temp.

J .  H. B ir k in s h a w .
A ction  of b ro m o ace tic  ac id  p o iso n in g  on th e  

p h o sp h o crea tin e  m e ta b o lism  of sk e le ta l m u sc le . 
L. N o r p o t h  (Z. physiol. Chem., 1931, 2 0 1 , 133— 
141).—Considerable hydrolysis of phosphocreatine 
accompanies CHgBr-CO^H rigor. After section of 
one ischiadicus tho innervated musclo long bofore 
onsot of rigor was richer in phosphocreatine than tho 
control. The action of CH2Br-C02H on tho innerv
ated musclo does not causo phosphocreatine hydrolysis.

J .  H. B ir k i n s h a w .
Influence of p ro te in  level on  ra te  of g ro w th  in  

ch ickens. G. E. H e u s e r  and L. C. N o r r is  (Proc. 
IV W orld’s Poultry  Cong., 1930, 32S—342).— 
Although tho wt. after 20 weoks was the same for 
protein ration levels of 13 and 20%, growth in the 
first 10 weeks was greator on the 20% level and 
in tho second 10 weeks on tho 13% level.

Ch e m ic a l  A b s t r a c t s .
G rea tin e -c rea tin in e  m e ta b o lism . Iv. E im e r  

(Z. gcs. exp. Med., 1931, 75, 428—442; Chem. Zentr., 
1931, i, 2S98).—P art of the urinary creatinine is 
probably a metabolic product of chemical processes 
in tho musculature. A. A. E l d r id g e .

G lycogen  in  liv e r cu ltu re s . L. D o l ja n s k i  
(Compt. rend. Soc. Biol., 1930, 1 0 5 , 504—506; 
Chem. Zentr., 1931, i, 2898).—Puro cultures of liver 
cells retain in  vitro the ability to produce glycogen. 
The glycogon disappears on rapid growth of tho 
tissuo, but again appears when growth is retarded.

A. A. E l d r id g e .
M etab o lism  of t a r t r a te s .  I. C o lo rim e tric  d e 

te rm in a tio n  of ta r ta r ic  ac id . F . P. U n d e r h i l l , 
F. I. P e t e r m a n , and A. G. K r a u s e . II . B eh av io u r 
of ta r t r a te  in  th e  o rg a n ism  of th e  r a b b it ,  dog , r a t ,  
an d  gu in ea-p ig . F. P. U n d e r h i l l , C. S. L e o n a r d ,
E . G. G r o s s , and T. C. J a l e s k i . I I I .  B e
h av io u r of ta r t r a te s  in  th e  h u m a n  body. F. P. 
U n d e r h i l l , F. I. P e t e r m a n , T. C. J a l e s k i , and 
C. S. L e o n a r d  (J. Pharm . Exp. Tlxer., 1931, 4 3 , 
357—35S, 359—380, 3S1—39S).—II. To the colour
less neutral solution to  be tested glacial AcOH (1 c.c.) 
and colourless 5%  Na m etavanadate solution (4 c.c.) 
are added and H 20  to 50 c.c. After shaking, the 
red colour which develops in 10 min. is compared 
with th a t in standards similarly treated containing 
known quantities of tartra te. The method has been 
adapted for use with urine, blood, grape juice, and 
baking-powder.

II . When ta rtra te  is administered to rabbit, dog, 
or cat, either by mouth or parenterally, 90— 100% is 
excreted in the urine. In  the case of the guinea-pig, 
ta rtra te  introduced parenterally is eliminated quantit
atively by the kidneys, but introduced by m outh only 
a  small percentage appears in the urine and none 
in  the faeces. I t  appears, therefore, to  be changed in

S u lp h u r  m e ta b o lism  of th e  dog. IX . S yn
th e s is  of p h en o l su lp h a te  a n d  ind o x y l su lp h a te .
T. S. H e l e  (Bioehem. J ., 1931, 2 5 , 1736— 1744).— 
Synthesis takes place when the Na2S04 is administered 
orally or subcutaneously and the PhOH or indole 
orally. When ethereal sulphate is formed from PhOH 
or indole a t the expense of endogenous S, this S can
be replaced a t  least in p art by S 04". The ethereal  _
sulphate is formed by the union of S 0 4" with phenolkr 
compounds. S. S. Z i l v a .

P resen ce  of p h en a ce tu ric  a c id  in  th e  u rin e  of ^ 
d o m estic  a n im a ls . Z. H u b e r  (Ann. Sci. Univ.
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Jassy, 1931, 16, 497—514).—In  dog, cat, rabbit, and 
poultry the benzene ring is completely destroyed, and 
in the pig and horse it  is partly  destroyed. In  tho 
ox and sheep it  remains in tact and is excreted in 
the urine as hippuric and phenaceturic acids, of which 
the la tter frequently preponderates. H. F. Gillbe.

E ffect of fa s tin g  a n d  su b seq u e n t a d m in is tr a 
tio n  of p ro te in  on th e  fo rm a tio n  of m e rc a p tu r ic  
ac id . E. A b d e r h a l d e n  and E. W e r t h e i m e r  
(Z. physiol. Chem., 1931,201,267—272; cf. this vol., 
868).—Dogs, after fasting 3—5 days, received m eat 
and PhBr. A t first mercapturic acid excretion was 
small or nil, becoming normal only after some days. 
Cystine fed to a fasting dog gave rise to mercapturic 
acid in the urine, showing th a t the power of synthesis 
was not destroyed. Probably after fasting all the 
cystine in the first protein supplied is required to  
replenish the needs of the organism.

J . H .  B i r k i n s h a w .
R ela tio n  of life to  e lec tric ity . V. S ta in - 

a b ility  of oil m ix tu re s  an d  w h ite  b lood-cells by  
40 d iffe ren t dyes. R .  B e u t n e r , J . L o z n e r , a n d
B. E. C a y w o o d . V I. V a ria tio n  of th e  e lec trica l 
re s is ta n c e  of d y in g  tis su e  a s  a  re s u lt  of chem ical 
d ecom position . R. B e u t n e r , S. H. M a n n , and
C. M. B l a n t o n  (Protoplasma, 1931, 12, 481—497, 
498—509; cf. this vol., 1084).—V. A dye which is 
absorbed by a non-aq. m ixture containing oleic acid 
and not by an  analogous m ixture containing quinine is 
invariably a nuclear stain. The reverse is the case 
for cytoplasmic stains.

VI. The electrical conductivity of a non-aq. phase 
(AcOEt) is largely dependent on its content of fat-sol. 
acids or bases, highest vals. being obtained with a 
m ixture of acids or bases. In  equilibrium w ith an 
aq. phase the higher fa tty  acids produce the  greater 
increase in conductivity, since they  are not extracted 
by H 20 . The initial rise in the resistance of dying 
or degraded tissue results from the degradation and 
removal of fa tty  acids from lipoid cell m atter. The 
later decline in resistance marks the disintegration and 
dissolution of the cell membranes. Higher con
ductivity is associated with a more positive p.d. and 
better basophilic staining in oil mixtures as well as in 
tissues. A. G. P o l l a r d .

B u ffe r v a lu es  of foods. I. N. K u g e l m a s s  and 
E. G r e e n w a l d  (Amer. J . Dis. Children, 1931, 41, 
1377—1379).—Cereals, fruits, and vegetables have low 
buffer vals. in comparison with milk, eggs, and meat. 
Cooked and processed foods have lower buffer vals. 
th an  raw foods. C h e m i c a l  A b s t r a c t s .

B io log ica l v a lu es  of th e  p ro te in s  of b re a d s  
b ak e d  fro m  ry e  a n d  w h e a t flo u rs  a lone o r  co m 
b in ed  w ith  y ea s t o r  soya-bean  flo u r. S. K. K on
and Z. M a r k u z e  (Bioehem. J .,  1931, 25, 1476—  
1484).—A supplementary relation exists between the 
proteins of white wheat flour and those of baker’s 
yeast or of soya-bean flour. There is strong indication 
th a t a similar relation exists between the protein of 
ryc'fkm r and of soya-bean flour. The biological val. 
of the*N of crust is lower th an  th a t of crumb or of whole 
bread. S. S. Z i l v a .

D eficiencies in  ra tio n s  devoid  of ro u g h a g e  fo r 
calves. I . E ffect of a d d itio n  of cod -liver oil

an d  lu cern e  ash . S. W. M e a d  and W. M. R e g a n  
(J. Dairy Sci., 1931, 14, 283—293).—Calves were 
reared up to 19 months without roughage provided 
cod-liver oil and lucerne ash were supplied. W ithout 
ash the animals were under wt. and the deposition of 
minerals in the bones was much reduced. Among 
animals receiving the same ration those showing the 
greater live wt. had a lower % of ash in the d ry  fat-free 
bone. A. G. P o l l a r d .

Significance of iod ine in  th e  en e rg y  an d  
m etabo lic  p ro cesses  of th e  h u m a n  body. J .
S t o k l a s a  (Z. E rnahr., 1931, 1, 3—15; Chem. Zentr., 
1931, i, 2895).—The effect of soil p a on the assimil
ation of I  by plants was examined. In  plants treated  
with I  the acidity is markedly diminished, particularly 
in the root system. Ingestion of plants treated  with 
I  leads to a diminution of urinary acidity.

A. A. E l d r i d g e .
C alcium  a ss im ila tio n  a s  in d ica ted  by  bone 

ana lysis  in  lo n g  tim e  ex p e rim en ts . A. M. 
H a r t m a n  and E. B. M e i g s  (J. Dairy Sci., 1931, 14, 
322—336).—The relative proportions of ash, Ca, P, 
N, and org. m atter in cows’ bones are little, if a t all, 
altered by long periods of low-Ca rations even when a 
considerable amount of milk is given in these periods, 
but the to tal wt. of bones is reduced by 10—20%. 
The Ca metabolism in cows receiving a medium 
quality roughage under natural conditions for long 
periods is higher than  th a t shown in most balance 
experiments. A. G. P o l l a r d .

D ietary  fac to rs  in flu en c in g  ca lc iu m  a s s im il
ation . XIV. Influence of m in e ra l  ac id s  an d  
s u g a r  on th e  ca lc iu m  m e ta b o lism  of m ilk in g  
cow s. E. B. H a r t , H. S t e e n b o c k , and 0 . L. K l i n e  
(J. Dairy Sci., 1931,14,307—321; cf. A., 1930,636).— 
Addition of 3 lb. of dextrose to  the daily ration had no 
consistent effect on the Ca assimilation of dairy cows. 
The daily ingestion of 115 or 230 c.c. of 40% HC1 with 
the ration increased the Ca excreted in the urine and 
the net Ca loss. A. G. P o l l a r d .

C alcium  a n d  p h o sp h o ru s  b a lan ces  of m ilk in g  
cows u n d e r  v a ry in g  co n d itio n s . H. B. E l l e n - 
b e r g e r  and J . A. N e w l a n d e r  (Proc. Amer. Soc. 
Animal Produc., 1928, 25—28).—Liberally milking 
cows are not always in serious negative Ca and P 
balance provided they receive adequate grain mixture. 
Added minerals (steamed bone-meal and limestone) 
may be assimilated in sufficient quantities to  result in 
positive Ca and P  balances.

C h e m i c a l  A b s t r a c t s .
C alcium  an d  p h o sp h o ru s  m e ta b o lism . V III. 

Influence of th y ro id  g lan d  an d  p a ra th y ro id  
h o rm o n e  on to ta l  a c id -b ase  m e tab o lism . F.
A l b r i g h t , W. B a u e r , and J . C. A u b  (J. Clin. Invest., 
1931, 10, 187—219).—The thyroid hormone does not 
act by stimulating the parathyroid glands because it 
has little effect on serum-Ca and -P. The thyroid does 
not mobilise Ca phosphate to  assist in the excretion 
of acid metabolites, bu t exerts a sp. action on Ca-P 
metabolism. C h e m i c a l  A b s t r a c t s .

Influence of m a g n e s iu m  sa lts  on bone 
fo rm a tio n  an d  r ic k e ts . I . H. v o n  E u l e r  and 
M. R y d b o m  (Bioehem. Z., 1931, 241, 14—22).—In
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with 2 c.c. of 5%  aq. NaOII until all tho CIiCl3 is 
evaporated. Tho residue is made up to 2 c.c. w ith 
H 20  and the quantity  of hcxylresorcinol determined 
colorimotrically following the method of U.S.P., 
1926, 323. Heptylresorcinol may be determined 
similarly. W. 0 . K e r m a c k .

Pharm acology of d -  and  /-cam phor. III . 
Action of the isom erides on the  sm ooth  m uscu l
a tu re  of the leech. K. A. S c h m e l k v  (Russ. J . 
Physiol., 1931, 14, 249—254).—At concentrations of 
1 in 1000, d- and /-camphor produce a t first a stim ul
ating and over longer periods of time a  paralysing 
action in the smooth m usculature of tho leech. The 
paralysing action is more marked in the case of /- 
than  of d-camphor. The stimulating action produced 
with lower concentrations (1 in 2000 to 1 in 10,000) 
is the same for both isomerides. W. 0 . K e r m a c k .

O rganic brom o-com pounds [? brom o-oleic 
acid], S. H e r m a n n  and M. F r e h n d  (Klin. Woch., 
1931, 10, 250—253; Chem. Zentr., 1931, i, 2636).— 
Pharmacologically active compounds are obtained 
by bromination of triglycerides of unsaturated fa tty  
acids. A. A. E l d r i d g e .

experiments with rats, addition of 0-8% Mg to a 
McCollum diet had an antirachitic action. Similar 
effects were not obtained with fish (Gobius niger) in 
normal and Mg-free sea-water.

P. W. C l u t t e r b u c k ,
M odification of the O sborne-M endel sa lt 

m ix tu re . P. B. H a w k  and B. L. O s e r  (Science, 
1931, 74, 369).—The modified m ixture for dietary 
experiments has the same ultim ate composition but 
is easier to  prepare. L. S. T h e o b a l d .

Chem ical sense of the earthw orm . O .  M a n 
g o l d  (Naturwiss., 1931, 19, 730—735).—Earthworms 
prefer pure gelatin to gelatin containing quinine, 
NaCl, or HCl, the discrimination increasing with 
increased concentration of tho admixed compound. 
They show a  slight preference for gelatin containing 
moderate concentrations of sucrose as compared 
with pure gelatin. The adm ixture to pure gelatin 
of plant material such as the worm commonly eats 
generally increases preference. W. O. K e r m a c k .

Action of pain  stim u li oil the in ternal secretions 
of the adrenals and pancreas, and the blood- 
sugar. S. A. S c h t s c h e r b a k o v , V. S. S i m n i t z k i ,
A. A. V t s c iin r v s k i , and S. A. S a t v o r n iz k a j a  ( R u s s . 
J . Physiol., 1931,14, 152—166).—Faradic stimulation 
of the isehiadicus in cats and dogs causes an increase 
of blood-sugar only when the adrenals are intact. 
W hen the latter are excluded a decrease in blood- 
sugar is observed. Blood taken from the vein leaving 
the adrenal, immediately after the application of 
the pain-stimulus, increases the blood-sugar of a 
second anim al when injected into the latter. When 
the pancreas is removed the pain-stimulus causes 
a sharp increase of blood-sugar of long duration. 
When both pancreas and adrenals are removed the 
pain-stimulus does not affect the blood-sugar.

W. 0 . K e r m a c k .
G all-b ladder function. I I . A bsorption of 

sodium  tetraiodophenolphthalein . C . G .  J o h n 
s t o n  (J. Clin. Invest., 1931, 10, 9— 17).— K I is 
absorbed rapidly and N a tetraiodophenolphthalein 
more slowly. C h e m i c a l  A b s t r a c t s .

A bsorption and  excretion of hexyl- and  
heptyl-resorcinol under different conditions.
B. H. R o b b i n s  (J. Pharm. Exp. Ther., 1931, 43, 325— 
333).—Hexylresorcinol (1 g.) administered to  dogs 
by mouth is excreted in the urine (29%) almost 
entirely in a  conjugated form and in the faeces (67%) 
in a free state. W ith larger doses the % excreted 
in the urine is decreased, but the absolute quantity  
is increased. The % excreted in the urine is reduced 
when the compound is given with olive oil or followed 
by  paraffin oil. Hexylresorcinol was never detected 
in the tissues. In  the case of heptylresorcinol about 
1% is excreted in the urine and 96% in the faeces.

W. O. K e r m a c k .
D eterm ination of hexylresorcinol in  tissues, 

blood, and  excreta. B. H. R o b b i n s  and L. G. 
W e s s o n  (J. Pharm. Exp. Ther., 1931,43,335—337).— 
The m aterial is extracted w ith a  boiling mixture of 
2 vols. of 95% EtO H  and 1 vol. of E t,0 . An aliquot 
portion of the filtered extract is acidified with 2;—4 
drops of conc. HCl and conc. to  £ vol., diluted with 
H„0, extracted with CHC13, and the  extract boiled

Lactate concentration in  the blood of the 
rab b it  a fter injection of sodium  lactate . I. A.
P a r f e n t i e v , V. D. S u n t z e v , and B. F. S o k o l o v  (J.
Biol. Chem., 1931, 93, 797—S03).—By enteral or 
parenteral adm inistration of Na lactate the blood- 
lactic acid can be raised from the normal level (0-03%) 
to  0-15—0-17% w ithout danger, whilst a  level of
0-20% is lethal. The max. level is attained 1—2 hr. 
afte r intravenous and 4—9 hr. after subcutaneous or 
oral administration. The initial increase is sometimes 
followed by a decrease to  levels below the normal.

F. O. H o w i t t .
Percutaneous reso rp tion  of a lkali salicylates 

from  o in tm ents : de term ination  of salicylic acid 
in  u rine . Iv. W. M e r z  (Arch. Pharm ., 1931, 269,
449— 456).—Salicylic acid (I) can be detected in the 
urine of man and rabbit 4 hr. after application of 
preps, (e.g., lanolin) containing Na, K , or Li salicylate 
to  the skin. Small amounts (0-5—1 mg.) of (I) in 
urine (10—50 c.c.) are determined by a modification 
of Sauerland’s method (A., 1912, ii, 584).

I I .  B u r t o n .
P ene tra tion  of certa in  organic substances 

th rough  the skin. N. V. L a z a r e v , A. J . B r u s s i -  
l o v s k a j a , and I. N. L a v r o v  (Russ. J . Physiol., 
1931, 14, 284— 2S9).—The skin of animals is exposed 
to  the org. substance in question, e.g., C6H G or E t20, 
and the concentration in the expired air is determined 
by burning it in a suitable electric furnace, absorbing 
the  CO, formed in aq. NaOH, and measuring the 
change of conductivity in the latter.

W. O. K e r m a c k .
Pharm acological effect of im purities  in  e ther.

W. L. M e n d e n h a l l  and R. C o n n o l l y  (J. Pharm.
Exp. Ther., 1931, 43, 315—323).—The cilia of oysters . 
are rapidly paralysed by E t20  containing small 
quantities of peroxide or aldehyde, but not by pure 
E t,0 .  This observation may explain the tendency / f .  
for the development of pneumonia in patients after 
anaesthesia by impure E t20 . W. 0 . K e r m a c k .
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T ox ic ity  of m e th y l ch lo ride  fo r la b o ra to ry  
an im a ls . J . L. W h i t e  and P. P. S o m e r s  (J. Ind. 
Hygiene, 1931, 13, 273—275).—0-0075% of MeCl in 
air is the min. lethal concentration for guinea-pigs 
exposed for 72 hr. P. G. M a r s h a l l .

E ffect of g e n e ra l ansesthesia  on th e  n itro g en  
m e ta b o lism . I . I I .  R. In  a m i  (Tohoku J . Exp. 
Med., 1931, 17, 39—79, 80—106).—N20 , E t20 , and 
CHC13 cause increased destruction of protein in 
rabbits, as shown by increased urinary N and blood- 
non-protein-N. The intensity of the anaesthesia is of 
greater significance than  its duration or the quantity  
of narcotic used. Similar results were obtained with 
man. C h e m i c a l  A b s t r a c t s .

P h a rm ac o lo g y  of lo ca l anaesthetics. IV. 
“  N e o th e s in .” H. W. C o l e s  and H. T. R o s e  
(Anesth. Analg., 1931, 10, 103—111).—When
“ neothesin ” is injected subcutaneously into the dog, 
the am ount of substance extracted by E t20  from 
alkaline urine varies with the dose. The acid-ti- 
tratab le  substances also increase proportionally. 
L ittle unchanged neothesin is excreted in the u rin e ; 
the blood-non-protcin-N, -urea-N, and -dextrose are 
unchanged. C h e m i c a l  A b s t r a c t s .

A nalgesic  ra n g e  of v a r io u s  an tip y re tic s  in  
co m b in a tio n  w ith  soporifics . I . V eronal. K.
P o h l e  and W. S p i e c k e r m a x n . II . U re th an e . 
K . P o h l e  and E. V o g e l . I I I .  S u lp h o n a l. K. 
P o h l e  and P. D i t t r i c h  (Arch. exp. Path. Pharm., 
1931, 162, 6S5—705, 706—715, 716—726).—I. Pyr- 
amidone, quinine, phenacetin, and aspirin were in
vestigated. Combination with veronal in each 
instance results in some detoxication of the soporific, 
which is greatest with pyramidone and least with 
quinine. An increase of analgesic power occurs with 
phenacetin, aspirin, and quinine, whilst the range is 
increased in all four combinations. The therapeutic 
quotient is highest with phenacetin, followed by 
quinine and aspirin. Commercial veronal-pyr- 
amidone preps, are mixtures removed from the 
optimum.

II. Addition of urethane leads to  its detoxication 
w ith pyramidone and aspirin, whilst with phen
acetin an increase of toxicity occurs over a certain 
range of mixture. The analgesic power and range of 
pyramidone, phenacetin, and aspirin are increased, 
whereas those of quinine are decreased. The com
bination urethane-pyram idone is therapeutically 
superior to  any urethane-, sulphonal-, or veronal- 
combination of the 4 antipyretics. No relation 
between optimum properties and mol. ratio exists.

I I I .  Sulphonal is significantly detoxicated by 
aspirin and pyramidone, bu t leads to a decrease in 
analgesic potency in each instance and to  no significant 
increase in range. P .  0 . H o w i t t .

H ypoglycaem ic ac tio n  of th e  h y p ophysec tom - 
ised  d o g ’s b lood . R. J . C o w l e y  (J. Pharm . Exp. 
Ther., 1931, 43, 287—293).—When blood from 
hypbphysectomised dogs is injected intravenously 
into rabbits, a lowering of the blood-sugar of the 
la tte r animals takes place, the reduction being more 
marked than in the case of control animals into which 

Xv normal dog’s blood is injected. W. 0 . K e r m a c k .

M ech an ism  of th e  hypoglycaem ia p ro d u c ed  by  
gu an id in e  an d  ca rb o n  te tra c h lo rid e  p o iso n in g  
an d  i ts  re lie f b y  ca lc iu m  m ed ica tio n . A. S.
M i n o t  ( J .  Pharm . Exp. Ther., 1931, 43, 295—313).— 
In  dogs poisoned with CC14 or with guanidine a marked 
increase in blood-lactic acid and excretion of lactic 
acid in the urine is observed as well as a marked 
hypoglycamiia. These symptoms are inhibited by 
adm inistration of Ca. In  ra ts guanidine inhibits 
glycogenolysis by the liver and causes an  increased 
production of lactic acid. The mechanism through 
which Ca exerts its effect m ay be associated with 
adrenaline action, for the effect of Ca, like th a t  of 
adrenaline, is inhibited by ergotamine ta rtra te . The 
close similarity of guanidine and CC14 poisoning sup
ports the view th a t  the la tte r compound exerts its 
action as the result of,increasing the guanidine content 
of the blood. W. 0 . K e r m a c k .

M o rp h in e  co n ten t of th e  b lood  a n d  b ra in  a f te r  
a d m in is tra tio n  of m o rp h in e  to  n o rm a l a n d  p re 
tre a te d  an im a ls . P. F l e i s c h m a n n  (Biochem. Z., 
1931, 241, 233—255).—The blood-morphine content 
after subcutaneous, intraperitoncal, and intravenous 
injection of the alkaloid is determined. The morphine 
concentration is smaller than  expected from the dose, 
reaches a max. after about 1 hr., and then slowly 
decreases, being detectable after 24 but not after 48 hr. 
Similar results were obtained with guinea-pigs which 
had been receiving injections for a long time. The 
corpuscles contain about twice as much morphine as 
the serum. In  experiments in  vitro morphine is not 
destroyed by incubating with blood and its dis
appearance in vivo m ust be explained by its absorption 
by the organs. The concentration of morphine in 
brain is usually lower than  in blood.

P. W. C l u t t e r b u c k .
S an to n in am id e . K. J o s e p h s o n  (Svensk farm. 

Tidskr., 1931, 35, 69—74; Chem. Zentr., 1931, i, 
2885).—Santoninamide., C15H2i0 3N, m. p. 177— 179°, 
appears not to have the characteristic santonin action 
on the worm musculature. A. A. E l d r i d g e .

C arb o h y d ra te  m e ta b o lism  of th e  fa tty  liv e r
d u rin g  A m a n ita  p o ison ing . K . I m i i a u s e r  (Arch,
exp. Path. Pharm ., 1931, 162, 506—514).—When the 
isolated livers of dogs previously poisoned by Amanita 
are perfused, the lactic acid production is much 
greater than  in the case of a normal liver and cannot 
be completely accounted for by the quantity  of glyco
gen and of lactic acid present in the liver a t the 
beginning of perfusion. The poisoned livers do not 
appear to  be able to  resynthesise dextrose from lactic 
acid. This observation is in harmony with the high 
lactic acid content of these livers when removed from 
the animals. The addition of lievulose but not of 
dextrose to  the perfusion fluid increases lactic mid 
production. W. 0 . K e r m a c k .

I . B eh av io u r of D igita lis  g lucosides in  b lood  
an d  tissu e -flu id s . II . P e n e tra tio n  of D igita lis  
g lucosides in to  o rg a n s . R. A. H o e k s t r a  (Arch, 
exp. Path. Pharm ., 1931,162, 649-—662, 663—684).—
I. Digitoxin in Ringer’s solution in presence of rabbit- 
serum a t  p a 6-8 or cat-serum does not affect the 
beat of the isolated frog’s heart, whilst in presence of 
rabbit-serum  a t p a 8-3 or with bile and saponin,
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frog-serum, heated, enzymically hydrolysed, or in
activated rabbit-serum, the heart ceases to  beat. 
Thus digitoxin combines with the colloids of certain 
serous fluids, the combination being destroyed a t 
Pa 8-3 or by presence of surface-active substances. 
Fowl-serum and caseinogen do not quantitatively 
combine. A similar action is shown by lanogen, but 
no t by other Digitalis glucosides.

II . Brilliant-Congo-red or digitoxin in aq. solution 
does not penetrate a gelatin gel, but does so in pre
sence of sera or peritoneal fluids (cf. A., 1928, 127). 
Penetration into striated or cardiac musclo-fibres by 
the drug or dye occurs in presence of serum of the 
animal from which the muscle was obtained, bu t not 
in presence of “ foreign ” sera or peritoneal fluids 
excejit when the muscle is poisoned by EtO H . Sens
itisation of the frog’s heart against “ foreign ” pro
teins does not influence the atoxic combination of 
digitoxin with these proteins. F. 0 . H o w i t t .

B lo o d -g as co n ten t an d  a lk a lin ity  of th e  a r te r ia l  
b lood  of ra b b its  [and  dogs] d u rin g  ca rb o n  
m o n o x id e  p o ison ing . B. K a m e i  (Tohoku J . Exp. 
Med., 1931, 17, 107— 126, 127— 146).—In  rabbits, 
after subcutaneous injection of CO, the arterial C 02 
decreases. In  dogs the C 02 capacity and the ratio 
of combined to dissolved C 02 decrease. N aH C03 
exercises a protective effect.

C h e m i c a l  A b s t r a c t s .
E ffect of h y d ro cy an ic  a c id  on th e  re s p ira tio n  of 

tis su e . I. B a n g a , L. S c h n e i d e r , and A. S z e n t - 
G y o r g y i  (Biochem. Z., 1931, 240, 454— 461).—The 
respiration of animal tissue in the Barcroft apparatus 
is only partly  inhibited by HCN, and this poison also 
only partly  inhibits the oxidation by tissue of succinic 
acid. Concentrations of HCN greater than  O-OOliV 
inhibit the activation of H 2 and hence m ust not be 
used when activation of 0 2 is boing investigated. 
Since the oxidation of p-phenylenediamine by indo- 
plienoloxidase is completely inhibited by HCN the 
failure of the la tter to  inhibit the respiration com
pletely cannot bo due to  incomplete inactivation of 
the enzyme. I t  follows either th a t the activated H 2 
is partly  autoxidisable or th a t the 0 2 is activated by 
other substances in addition to  indophenoloxidase.

W. M c C a r t n e y .
E ffect of a rsen io u s  ac id  on th e  re s p ira tio n  of 

tis su e . I. B a n g a , L. S c h n e i d e r , and A. S z e n t - 
G y o r g y i  (Biochem. Z., 1931, 240, 462—472).—In  
minced heart muscle two respiratory processes occur. 
One is inhibited, the other unaffected, by H 3As03. 
This acid does not affect the activation of 0 2, and its 
inhibitory action has no direct relation to  th a t of 
HCN. The respiratory power restored to washed 
muscle by addition of boiled muscle-juice corresponds 
within certain lim its with the respiratory power of 
unwashed muscle. H 3A s03 inhibits the activation of 
H 2 in the same way as it inhibits the whole respiratory 
process. W. M c C a r t n e y .

B io ch em ical ac tio n  of a rs in ic  ac id s  of th e  
p y rid in e  se r ie s . IV . Iso m eric  p y rid o n ea rs in ic  
ac id s. A. B i n z  and G. W i l k e  (Biochem. Z., 1931, 
241, 256—259).—A table summarises the toxic and 
curative doses and the chemotherapeutic indices of 
the N a2 salts of 2-pyridone-5-arsinic acid, 3-iodo-

2-pyridone-5-arsinic acid, 2-pyridone-3-arsinie acid,
5-iodo-2-pyridono-3-arsinic acid, and 4-pyridone-5- 
arsinic acid when injected subcutaneously and in tra
venously into mice and the results are compared 
w ith earlier work (cf. A., 1930, 1213).

P. W. C l u t t e r b u c k .
Ion ic m ig ra tio n  of b is m u th  in  d iffe ren t b is 

m u th  p ro d u c ts  u n d e r  d iffe ren t co n d itio n s . P. J . 
H a n z l i k  and J . B. S p a u l d i n g  (Proc. Soc. Exp. Biol. 
Med., 1931, 28, 847—S50).—Experiments on the 
treatm ent of syphilis dem onstrated the amphoteric 
character of Bi. Correlation appeared to  exist be
tween cerebral and spinal fluid penetration and the 
anionic character of Bi. C h e m i c a l  A b s t r a c t s .

[T ox icity  of] c a d m iu m  v a p o u r L. S c h w a r z  and 
W. D e c k e r t  (Zentr. Gewerbehyg. Unfallverhut., 1931,
18, 66; Chem. Zentr., 1931, i, 3032).

E ffects  of overdoses of g e rm a n iu m  d iox ide on 
th e  b lood  a n d  t is su e s  of r a b b its .  W. C. H u e p e r  
(Amer. J . Med. Sci., 1931, 181, 820—830).—Toxic 
doses of colloidal G e02 cause dehydration and increase 
the oxidative processes of the organism. Excessive 
doses cause massive brown deposits in various organs. 
There is a tendency towards alkalosis; variations in 
blood-sugar are irregular. C h e m i c a l  A b s t r a c t s .

E x cre tio n  of lead  in  u r in e  a f te r  in jec tio n  of 
co llo idal lead  p h o sp h a te . R. K. N e w m a n  (Med.
J . Austral., 1931, 1, 373—375).—Injected Pb phos
phate is not excreted as such or quickly converted 
into an excretable form. I t  is rapidly filtered out of 
the blood by various tissues which re-liberate excret
able Pb into the blood a t  a fairly const, rate. Col
loidal Pb is not eliminated in the same m anner as 
colloidal Pb phosphate. C h e m i c a l  A b s t r a c t s .

In ta k e  of lead  a n d  i ts  d is tr ib u tio n  in  th e  
o rg a n ism  in  ex p e rim e n ta l p o iso n in g . F. W e y - 
r a u c h  (Z. Hyg., 1931, 112, 559—568).—The resorp
tion of a large proportion of the lead dust (PbS) 
inhaled by dogs occurs in the intestinal trac t and not 
in the lungs. A. G. P o l l a r d .

Colloid ch e m is try  of th e  n erv o u s sy s tem s . II . 
W .'D . B a n c r o f t  and J .  E. R u t z l e r , jun. (J. Physical 
Chem., 1931, 35, 3036—3057; cf. this vol., 1084, 
1088).—The alkali chlorides, bromides, iodides, and 
thiocyanates can be classified therapeutically as a 
single group which, in the main, acts by the peptis- 
ation of reversibly agglomerated proteins of the 
nervous systems. K  salts should not be used unless 
the sp. action of K* is desired. NaCNS is com para
tively non-toxic. I t  increases slightly the rate of 
respiration in men and dogs, bu t does not disturb 
the renal function. E tO H  in man is definitely 
antagonised and the NaCNS tends to go to  partly  
agglomerated areas. Large amounts cause vomiting 
apparently as a result of over-peptisation of the 
colloids of the centre concerned. NaCNS antagonises 
“ nem butal ” and counteracts weak anaphylactic 
shock. Ephedrine counteracts “ Na am ytal ” anaes
thesia better than  does NaCNS and is a more powerful 
peptising agent for albumin. L. S. T h e o b a l d .

Influence of an a p h y la x is  on  b lo o d -su g a r v a r i-  ^  
a tio n . I. S. Y u n  and Y. C. L e e  (Trans. Japan. P ath ,
Soc., 1930, 20, 588—593).—W ith rabbits, slight hypo-
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serum.glycicmi.t followed injection of normal horse 
During anaphylaxis hyperglycem ia was observed. 
The effect of injection of adrenaline, pilocarpine, or
insulih is described. C h e m i c a l  A b s t r a c t s .

E n zy m ic  h is to c h e m is try . I .  D e te rm in a tio n  
of sm a ll enzym ic fiss io n s . K. L i n d e r s t r o m - 
L a n g  and H. H o l t e r  (Z. physiol. Chem., .1931, 201,
9—30).—A method of m icro-titration particularly 
applicable to enzymic hydrolyses is described.

J .  H. B i r k i n s h a w .
E n zy m es of cell re s p ira tio n . R. K u h n , D. B. 

H a n d , and M. F l o r k i n  (Naturwiss., 1931,19, 771).— 
The abs. activities of peroxidase, catalase, and respir
atory  enzymes are approx. of the same order of 
magnitude. Peroxidase and catalase are partial 
respiratory enzymes which can be separatod and their 
range of effectiveness circumscribed.

W. R. Angus .
N a tu re  of p e ro x id ase . R. K u h n , D. B. H a n d , 

and M. F l o r k i n  (Z. physiol. Chem., 1931, 201, 255— 
266).—The spectrum of reduced peroxidase shows the 
-same bands, 557 and 527 mg, as reduced hocmin. 
Proportionality doe3 not exist between tho height of 
the absorption bands of peroxidase solution and per
oxidase action. The “ hocmin content ” of the reduced 
peroxidase from the spectrophotometric measure
ments accounts for only about 1/7 of the Fe present. 
The absorption of peroxidase differs widely from th a t 
of catalase except when both are in tho reduced state. 
A  slight inhibition of peroxidase is obtained with CO ; 
the product is not reactivated by light.

j .  H. B i r k i n s h a w .
P ero x id ase s . D e te rm in a tio n  of ac tiv ity . B. B. 

D e y  and M. V. S i t h a r a m a n  (J. Indian Chem. Soc., 
1931, 8, 479—4S7).—Directions are given for the 
gravimetric or, better, volumetric determination of the 
peroxidase in the expressed sap of Luffa acetangula by 
means of the oxidation of conc. bonzoquinone solution 
to quinhydrone in tho presence of H 20 2. Tho reaction 
is partly  or totally inhibited by dilution.

R. S. C a h n .
C onditions in fluencing  th e  u se  of th e  c itr ic  

ac id  enzym e in  cu cu m b er seeds fo r  th e  d e te rm in 
a tio n  of c itr ic  ac id . M. A d a m s  (Proc. Staff 
Meetings Mayo Clinic, 1931, 6, 252).—A H 20-extract 
is preferable to tho phosphate ex trac t; a H 20-extract 
when diluted with phosphate mixturo of p a 6-2—6-7 
reduces metliylene-blue more slowly than  when more 
alkaline phosphate is used, giving a  more definite 
end-point. The decrease in activity of the dehydro
genase a t p n 6-2—6-7 is small compared with th a t of 
interfering substances; the activity was lost a t p n
4-9. W ith H 20-extracts a t p a 6-2 a 1 in 5 x  104 
solution of methylene-blue can be used ; 0-002—0-003 
mg. of citric acid can be detected.

C h e m i c a l  A b s t r a c t s .
S tru c tu re  a n d  enzym e reac tio n s . X . A ction  

of s a lts  on  th e  sy s tem s  a m y la se -s ta rc h -p ro te in s .
H . C h r e m p i n s k a  (Biochem. J ., 1931, 25, 1555— 
1564).—Electrolytes retard  the velocity of enzymic 
hydrolysis of starch. Systems of p a below tho 
optimal are more sensitive to the action of salts than  
are thoso of higher p n. In  the latter case tho active 
concentration of ions is a function of their valency.

5 o

The velocity of enzymic hydrolysis in systems con
taining gelatin is accelerated by the addition of NaCl 
and retarded by the addition of CaCl2. In  systems 
containing ovalbumin neither heat-coagulation nor 
CaCl2 affects the velocity of reaction. When egg- 
white is present heat-coagulation in the presence of 
CaCl2 accelerates reaction, the velocity depending on 
the tim e during which the system is shaken before 
addition of amylase. NaCl and N a2SO,, are without 
effect in this system. In  the absence of CaCl2, heat- 
coagulation reduces velocity of reaction by 50%. 
Addition of CaCl2 increases the latter in the presence 
of dissolved egg-white by about 50%. The same 
acceleration is obtained by addition of the appropriate 
quantity of HC1. S. S. Z i l v a .

S ignificance of th e  M ichae lis  c o n s tan t fo r 
in v e rta se . G. E. B r i g g s  (Biochem. J ., 1931, 25, 
1S01— 1806).—Theoretical. S. S. Z i l v a .

G lyoxalase-co-enzym e ra tio  in  liv e r  tis su e  
in  in an itio n . P. V o g t - M o l l e r  (Biochem. J ., 1931, 
25, 1540—1542; cf. this vol., 773).—By using 
Ariyama’s method a considerable loss is observed in 
the co-enzyme of the liver tissue of starved mice. 
Dil. solutions of dextrose or of Na nucleate in  vitro 
prom ote methylglyoxal dismutation in co-enzyme-freo 
systems. S. S. Z i l v a .

A ntig lyoxalase . I I .  M eth o d s of fo llow ing 
g lyoxalase ac tion . J . O. G e r S a v i c i u s  (Biochem. J ., 
1931, 25, 1807— 1814).—Glyoxalase action can be 
accurately investigated only by determining the acid 
produced. Manometric methods based on W ar
burg’s glycolytic technique and on the au thor’s method 
based on the oxidation of glyoxals by H 20 2 in alkalino 
solution, arc unsuitable. S. S. Z i l v a .

In h ib itio n  of g lyco lysis an d  d isap p ea ran ce  of 
m eth y lg ly o x a l. H. K . B a r r e n s c h e e n , K. B r a u n , 
andM . D r e g u s s  (Biochem. Z., 1931, 240, 381—393). 
—In  materials (blood, liver, kidney, muscle, yeast) in 
which glycolysis has been inhibited by addition of 
CH2I*C02H  added methylglyoxal disappears (even 
when pancreas ex tract containing antiglyoxalase has 
been added) nearly to  the same extent as in those in 
which glycolysis proceeds undiminished. Most of the 
keto-aldehyde disappears very quickly after addition, 
and the disappearance is accelerated if tho pa is shifted 
to  tho alkaline side. The disappearance is not due to 
adsorption, to conversion into pyruvic acid or MeCHO, 
or to resynthesis of carbohydrate phosphoric esters, 
although only 48% a t most is converted into lactic 
acid. W. M c C a r t n e y .

A ction  of co-enzym e. I . In h ib itio n  of g lyco
ly sis  an d  e lim in a tio n  of am m o n ia . H. K. B a r 
r e n s c h e e n  and W. F i l z  (Biochem. Z., 1931, 240, 
409— 422).—When tho glycolysis in blood is inhibited 
by CH,I-C02H, CH2Br-C02H, NaF; or hajmolysis tho 
amount of NH3 produced is increased by 300—S00% 
as compared with th a t produced when glycolysis pro
ceeds undiminished. At the same time a parallel 
production of the “ pyrophosphate fraction ” from tho 
co-enzyme occurs and the ratio of NH3-N eliminated to 
P  liberated is 1 : 1 .  When glycolysis in hcemolysed 
blood is produced by addition of phosphate or hydro
gen carbonate the production of N H 3 is diminishod as

V
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compared with th a t in the hiemolysed bu t otherwise 
untreated blood and the accelerated glycolysis result
ing from activation by SO./' is accompanied by re
duced production of NH3. I t  is concluded th a t the 
elimination of N H 3 is partly  responsible for the inactiv
ation of tho co-enzyme, and a scheme illustrating the 
probable mechanism of the action of the la tter, in so 
far as it is connected with the NEU-group of tho 
adenylphosphoric acid, is discussed.

W. M c C a r t n e y .
A n enzym e fro m  blow -fly  larvae (Lucilia  

serica ta) w h ich  d ig e s ts  co llagen  in  a lk a lin e  
so lu tio n . R. P. H o b s o n  (Biochem. J ., 1931, 25, 
1458—1463).—The excreta of the larvae, whether 
sterile or not, contain proteolytic enzymes which digest 
collagen and elastin, but not keratin. The optimum 
reaction is a t about pn 8-5. W ith increasing acidity 
the activity of tho enzyme decreases and almost dis
appears a t pa 4-0. Collagenase is a distinct enzyme, 
since it  is less stable than  the enzymes which act on 
gelatin and is also adsorbed to  a  greater extent by 
charcoal and kaolin. S. S. Z i l v a .

A ssay  of p ep sin . H. L. G r e e n b e r g  (J. Amer. 
Pharm. Assoc., 1931, 20, 1032—-1036).—A modified 
Sorensen titration  method is suggested to replace 
the official U.S.P. method. E. H. S h a r p l e s .

H e a t-in ac tiv a tio n  of th e  p ro te in a se  of th e  
p an c rea s . J . P a c e  (Biochem. J ., 1931, 25, 1485— 
1490).—Proteinase is adsorbed by kaolin, from which 
it  can be eluted. The heat-inactivation of the pro
teinase proceeds in agreement with the unimol. 
formula. I ts  crit. increment, 35,000—40,000 g.-cal. 
per molar un it of enzyme, is the same in solutions 
containing 40, 20, and 0% of glycerol.

S. S. Z i l v a .
A ction  of p a n c re a tin  on  d iffe ren t ty p es  of w ool.

G. F r o m a g e o t  and A. P o r c h e r e l  (Compt. rend., 
1931, 193, 788—7S9).—Various samples of sheep’s 
wool subjected to the action of pancreatin a t  p a 8-0 
a t 37—38° undergo a loss in wt., relatively rapid a t  
first, then  more gradual, which in a coarse variety 
m ay reach 82% of the original wt.

W. O .  K e r m a c k .
N a tu re  of th e  p ro tea ses . A .  N. A d o v a  and

I. A .  S m o r o d i n z e v  ( R u s s . J . Physiol., 1931, 14, 
64—70).—Certain relationships exist between the 
enzymic activ ity  of pro tease preps, on the one hand 
and the surface tension, electrical conductivity, and 
n of their solutions, the content in N, N H 2- and C 02H  
groups and the ratio  of the two latter, on the other.”

W. O .  K e r m a c k .
P ro teo ly tic  enzym es. IX . C leavage of leucyl- 

decarboxyg lycine b y  in te s tin a l e rep sin . K .  L i n - 
d e r s t r o m - L a n g  (Compt. rend. Lab. Carlsberg, 1931, 
19, No. 3, 1—9; cf. this vol., 1190).—The enzyme 
component present in intestinal erepsin which hydro
lyses leucyldecarboxyglycine is not the same as 
aminopolypeptidase, bu t m ay be identical w ith 
peptidase II . J . H. B i r k i n s h a w ’ .

A ctiv ity  a n d  p h o sp h o ru s  co n ten t of am in o 
p o ly p ep tid ase . A .  K .  B a l l s  and F .  K o h l e r  
(Naturwiss., 1931, 19, 737).—Aminopolypeptidase 
from pig’s intestine freed from accompanying pro
teolytic enzyme m ay be purified by precipitation

with COMe2. Highly purified enzymo -has a high 
phosphate content, and this phosphate appears to 
be intim ately related to the enzyme activity. On 
keeping, the activ ity  decreases and simultaneously 
P 0 4 ions are set free and m ay be removed by dialysis.

W. O. K e r m a c k .
A ction  of u ltra -v io le t a n d  v is ib le  l ig h t on so lu 

tio n s  of try p s in , en te ro k in ase , a n d  try p s in -  
k in a se  p a r tly  o r  w holly  in ac tiv a ted  by  h ea t. 
J .  P a c e  (Biochem. Z., 1931, 240, 490—493).— 
Solutions of such enzymes are not reactivated on 
irradiation with ultra-violet light of wave-length 
greater than  280 mg, but, on the contrary, the partly  
inactivated solutions are further inactivated. The 
inactivating effect is increased if all the rays from 
a quartz lamp are allowed to  act. Irradiation  with 
visible light has no measurable effect on the activity  
of the solutions. W. M c C a r t n e y .

P rese n ce  of u re a se  in  th e  a n im a l o rg a n ism . 
S. M a j o r o v  (Biochem. Z., 1931, 241, 228—232).—In  
the dog, the stomach, suprarenals, and ovaries contain, 
and the p itu itary  is especially rich in, urease. The 
mucous membrane of the stomachs of rabbits, pigs” 
and sheep does not contain urease. Urease of the 
gastric mucous membrane of dogs is inactivated a t 60°.

P .  W. C l u t t e r b u c k .
B lo o d -p h o sp h a ta ses . J . R o c h e  (Biochem. J ., 

1931,25, 1724—1733).—The phosphatase of the red 
cells differs from the phosphatases of the bone, kidney, 
or intestine in  its  optimum p a (6-0—6-8) and in its 
ability to  hydrolyse a-glycerophosphate more rapidly 
th an  the (3-isomeride. The phosphatases of the 
serum or of the white cells, on the other hand, appear 
to be identical with bone-phosphatase, as are probably 
also the kidney- and intestinal phosphatases. Mono- 
b u t not di-substituted phosphoric esters are hydrolysed 
by these enzymes, the ra te varying with the nature 
of the substituting group. The hydrolysis of glycero
phosphate by the blood-phosphatases is diminished 
by the presence of inorg. phosphate or of glycerol. 
The phosphatases of the serum and red cells synthesise 
phosphoric esters from inorg. phosphate and various 
alcohols. S. S. Z i l v a .

P h o sp h a ta se s  of m a m m a lia n  tis su e s . I I I .  
M ag n e s iu m  an d  th e  p h o sp h a ta se  sy s tem . H. D. 
J e n n e r  and H. D. K a y  (J. Biol. Chem., 1931, 93, 
733—748).—T hat Mg acts as a sp. activator of 
dialysed kidney-phosphatase action is confirmed 
(A., 1928, 671, 1157). Mg will activate all animal 
tissue phosphatases, including th a t  from bone (cf.
A., 1930, 112), either before or, to  a greater extent, 
after dialysis and -with a- and p-glycerophosphate, 
hexosediphosphate, guanine nucleotide, or pyro
phosphate as substrate. The optimum concentration 
of Mg is giig 1-7—3-3, where q^g is the negative 
log. of m olarity of Mg. F .  O. H o w i t t .

a-L ipase ac tiv ity  of h o rse  s e ru m  d u rin g  th e  
co u rse  of m u ltip le  b leed in g . Z. G r u z e w s k a  and 
G. R o u s s e l  (Compt. rend., 1931, 193, 786—787).— 
Samples of serum obtained from a horse a t  weekly 
intervals show a considerable variability, partly  
seasonal, in their content of a-lipase (enzyme hydro
lysing glycerides) as measured by their actions on 
monobutyrin. W. O. K e r m a c k .
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D irect oxidation of su g ar by yeast. K .  T r a u t - 
w e i n  and K .  W e i g a n d  (Biochem. Z., 1931, 240, 
423—429).—Maltose is directly oxidised by  Sacclutro- 
myces Marxianus and S. exiguus, organisms which 
cannot ferm ent the. sugar. I t  follows th a t respiration 
and ferm entation are not necessarily invariably 
connected. I t  is probable th a t sucrose is not directly 
oxidised by Schizosacch. odosporus.

W . M c C a r t n e y .
T herm al constant and tem pera tu re  coefficient 

of ferm entation  by expressed yeast juice and 
yeast m aceration  juice. S. K o s t y t s c h e v  and G. 
M e d v e d e v  (Bull. Acad. Sci. U.S.S.B., 1931, 65 5— 
6 6 0 ).—Chemical reactions in living cells m ay be 
characterised by the high vals. of their heat of activ
ation (therm alconst.), A  = loge(fc2/&1) . R T 2T 1I(T„—2 \), 
and of their temp, coeif. Qw a t  low temps. For 
fermentations by expressed and macerated juices 
from yeast, no therm al const, ex is ts ; the vals. of 
A  and Q10 for the two juices are very high for the 
range 1— 12° or even for 5—12°. I t  is concluded 
th a t zymase is not a single enzyme and, owing to 
the regular formation of the same products over the 
temp, range 1— 40°, probably not a simple m ixture 
of different enzymes. T. H. P o p e .

Cholesterol, irrad ia ted  cholesterol, and  alco
holic ferm entation  w ith  beer yeast. R . d e  F a z i 
and F . P ir r o n e  (Annali Chim. Appl., 1931, 2 1 , 
4 1 9 — 4 35).— Cholesterol retards alcoholic ferm ent
ation of aq. dextrose solutions by beer yeast, but, 
after exposure in E tO H  solution (1 % ) to  the rays of 
a quartz Hg-vapour lamp, it  accelerates the ferm ent
ation ; the max. effect is obtained when the solution 
contains 0 -0 5 %  of cholesterol previously irradiated 
for 60 min. a t 30 cm. from the lamp. Both this 
accelerating action and the antirachitic effect are 
regarded as due to  substances accompanying the 
cholesterol. T. H. P o p e .

Acyloins. I II . M echanism  and  kinetics of 
acyloin fo rm ation  in  ferm entation . IV. Non- 
enzym ic acetoin form ation  and the p rob lem  of 
“  carbo ligase ."  W. D i r s c h e r l  (Z. physiol. Chem., 
1931, 201, 47—77, 78—104; cf. A., 1930, 893).—III . 
Ferm entation of AcC02H ,N aH S03 with dried yeast 
gave no acetoin, bu t the la tter was produced on 
addition of MeCHO. In  AcC02H  ferm entation the 
yield of acetoin on the acid fermented steadily in
creases. For the same C 02 evolution the acetoin 
formation is greater with the high concentrations of 
AcC02H. Addition of MeCHO increases acetoin 
form ation. The action of heat on dried yeast destroys 
carboxylase and “ carboligase ” to  the same extent, 
addition of PhMe inhibits both actions, CHC13 inhibits 
chiefly acetoin production, possibly owing to adsorp
tion a t  the surface of the yeast prep. There is no 
evidence for the existence of a “ carboligase.”

IV. Acetoin is produced in quant, yield by irradi
ation of AcC02H  in H 20  a t  M  and 0-2M  concentration. 
W ithout solvent or in COMe2 or CHC13, decarboxyl
ation is slower and the yield of acetoin falls. In  abs. 
E tO H , C 02 and acetal are produced, bu t no acetoin. 
On heating AcC02H  in a  sealed tube or with Os, 
C 02 is formed, bu t no acetoin. Decarboxylation 
of AcCOoH with NH 2-acids in boiling H 20  or org.

solvents yields a little acetoin a t high concentrations 
of the acid, except w ith EtO H , when acetal is 
formed. A method for determ ination of acetal and 
MeCHO when present together is described.

J .  H. B i r k i n s h a w .
A nother co-enzyme of alcoholic ferm entation . 

E. A u h a g e n  (Naturwiss., 1931, 19, 916—917).—A 
study of yeast preps, washed a t p n 7-7—7-8 which 
could not be activated by  the addition of cozymase, 
Mg, and zymophosphate but were activated by boiled 
yeast-juice shows th a t another co-enzyme, cozymase 
II , is necessary. Boiled yeast-juice ash, adenine, 
adeninetriphosphoric acid, glutathione, and cysteine 
cannot be substituted for the boiled yeast-juice. 
Cozymase I I  is not destroyed by autolysis of the 
yeast, is completely destroyed a t 100° a t p a 6-0, is 
precipitated with Pb(0Ac)2 and regenerated from 
the ppt. by H 2S. A. L a w s o n .

Effects of cyanide and  som e o ther sa lts  on 
ferm entation  by yeast p repara tions. L. M. B.
P a t t e r s o n  (Biochem. J .,  1931, 25, 1593—1607).— 
IvCN (min. concentration 0-0063/) slows down the 
attainm ent of a max. rate in presence of phosphate 
without affecting the m ax. rate attained. The basal 
rate is lowered. The induction period before the 
onset of fermentation by zymin, dried yeast, or 
maceration extract is increased by KCN (min. con
centration 0-0053/). W ith yeast-juice (min. con
centration 0-0753/) it produces an induction period 
which is otherwise absent. In  presence of substances 
which shorten the induction period of zymin and 
dried yeast it causes a prolongation to  a smaller 
degree than  when acting alone. W ith yeast-juice 
in presence of KCN tho to tal acid-sol. P  remains 
const., and there is no change except slight estérific
ation towards the end of the induction period. 
During the induction period of zymin under various 
conditions the to tal and inorg. acid-sol. P  increases 
by the same amount, whilst the org. P  remains 
approx. const, until near the end of tha t period, 
when it increases as the inorg. P  becomes esterified. 
In  presence of KCN during the first part of the induc
tion period there is a greater increase of acid-sol. 
inorg. P  than of total P, due to  hydrolysis of the 
org. P. The optical rotation and reducing power of 
the CC13-C02H  filtrates from the fermentation mix
tures show only slight changes until the end of the 
induction period is approached. In  presence of 
arsenate KCN prolongs the induction period further, 
but the joint effect is less than  the sum of the separate 
effects. The action of different salts on the induction 
period is of a different kind. Methylglyoxal shortens 
the induction period of fermentation with zymin and 
reduces both the basal ra te of fermentation and tho 
rate of estérification. S. S. Z i l v a .

M itogenetic rad ia tion . M. M o i s s e j e v a  (Bio
chem. Z., 1931, 241, 1— 13).—A table summarises 
further results. P. W. C l u t t e r b u c k .

Production of gluconic acid  by m oulds. R.
S c h r e y e r  (Biochem. Z., 1931, 240, 295—325).—The 
production of gluconic and other acids from sucrose 
(in some cases also from dextrose and lævulose) by 
a large number of moulds (Aspergillus, Pénicillium, 
Ilhizopus, Citromyces, and others) has been investig-
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ated. In  almost all cases H 2C20 4 is found, whilst 
citric, fumaric, and unidentified acids are occasionally 
detected. Only some of the moulds certainly produce 
gluconic acid, others (including all the Rhizopus 
species tested) certainly do not produce detectable 
amounts, and in some cases the result is doubtful. 
In  the absence of CaC03 small amounts only of acids 
accumulate, either because tho increasing concentra
tion of acid checks the process, or because continuous 
decomp, of acid produced takes place, or for both 
reasons. P. oxalicum produces not oxalic but citric 
acid. P. corymbiferum produces m aterial which 
decomposes CaC03 without separation of a Ca salt 
and no malic acid can be detected. All the moulds 
produce invertase. I t  is possible th a t gluconic acid 
is actually produced in all cases, bu t in some is a t 
once decomposed. W. M cCa r t n e y .

A ccessory  fac to r n e c e ssa ry  fo r  th e  g ro w th  of 
N e m a to sp o ra  g o ssyp v i.  I. C hem ical n a tu re  of 
th e  fac to r. II . R ela tio n  of th e  accesso ry  fac to r 
to  “ b io s .”  II. W. B u s t o n  and B. N. P r a m a n i k  
(Biochem. J ., 1931, 25, 1656—1670, 1671— 1673; 
cf. Parries and Bell, A., 1930, 958).—I. N . gossypii 
is unable to assimilate simple N compounds in syn
thetic media in the absence of an “ accessory factor.” 
This factor is present in association with crude 
proteins from various sources and in extracts of 
lentils, etiolated lupin, ox-heart, cotton-leaf, potato, 
and yeast. I t  yields two inactive components on 
precipitation with Ba(OH)2 and EtOH. The active 
fraction in the “ B a(0H )2 and EtO H  p p t.” which 
contains inositol becomes inactive when this com
pound is removed and active when added again. 
The activity of some relatively inactive substances is 
greatly increased by the addition of inositol. The 
active substance of the fraction not precipitated by 
Ba(OII), and EtO H  is precipitated by Hg(OAc), and 
N a2C03."

II . The factor, although associated with “ bios ” 
among natural products, is not identical with it.

S. S. Z il v a .
S oluble enzym es sec re ted  b y  I ly m e n o m y c e te s . 

C o m p ariso n  of an tio x y g en ic  ac tiv ities  of ta n n in  
an d  of th e  pheno lic  co n s titu en ts  of e sse n tia l o ils.
L . L u t z  (Compt. rend., 1931, 1 9 3 , 608—609).—The 
oxidation of tannin by the oxidase of Stereum hir- 
sutum, S. purpureum, and Coriolus versicolor was not 
affected by the presence of various phenols, but the 
oxidation of the latter was in general reduced by the 
presence of tannin. The antioxidase action of tannin 
has probably biological significance.

W. 0 . K e r m a c k .
Im p o rtan c e  of z inc fo r A sp e rg illu s  n ig er .  M. 

R o b e r g  (Zentr. Bakt. Par., 1931, II , 8 4 ,  196—230).— 
Zn is a necessary nutrient for A . niger, but in excess 
has an inhibitory effect. The organism can utilise 
Zn in tho form of oxide, sulphate, valerate, acetate, 
and lactate. A. G. P o l l a r d .

B io ch em is try  of m ic ro -o rg a n ism s . XX. P ro 
d u c tio n  of m an n ito l fro m  hexoses a n d  p en to ses  
by  a  w h ite  spec ies of A sp e rg illu s .  F .  P. C o y n e  
andH . R a i s t r i c i c  (Biochem. J ., 1931,25,1513— 1521). 
—Mannitol was formed by this organism in con
siderable amounts (15—35% of utilised sugar) from

mannoso, galactose, xylose, and arabinose, bu t not 
from laivulose, on synthetic media with controlled 
aeration. The acidity produced was practically 
negligible in all cases. The results are contrary to  
those of bacterial fermentation. S. S. Z il v a .

C hem ical co n d itio n s fo r g ro w th  a n d  zygote 
fo rm a tio n  in  P h y c o m y c e s  b la h es leea n u s . L . 
R o n s d o r f  (Planta [Z. Wiss. Biol. Abt. E.], 1931, 1 4 , 
4S2—514).—Zygote formation is not promoted by 
addition of N to  the substrate, bu t occurs when the 
sugar : N ratio reaches definite vals. The action of 
histamine in inducing zygote production is not sp.

A. G. P o l l a r d .
A ction  of A e ro b a c te r  fa e n i  on xy lose  an d  

su cro se . C. R. B r e d e n  and E. I. F u l m e r  (Iowa 
State Coll. J . Sci., 1931, 5 , 133—153).—A . faeni 
grows well when N H 4C1 is the sole source of N. The 
chief products are acetylmethylcarbinol, fiy-butylene 
glycol, EtOH, H C 02H, AcOH, butyric, I-lactic, and 
succinic acids, H 2, and C 02. C h e m ic a l  A b s t r a c t s .

B a c te r ia  b e lo n g in g  to  th e  su b -g e n u s  A'ero- 
b a c te r .  M. G r im e s  and A. J . H e n n e r t y  (Sci. Proc. 
Roy. Dublin Soc., 1931, 2 0 , 89—97).—W ith certain 
specimens of bu tter a production of gas occurs on 
incubation with lactose broth for 48 hr. a t 21°, bu t 
not a t 37°. In  such cases a typical Aerobacter 
growth is produced on an eosin-methylene-blue 
medium. Death occurs a t 62—70°. Two strains,
A . hibernicum and A . liquefaciens, are described.

P. G. M a r s h a l l .
D ecom position  of a g a r -a g a r  b y  an  ae ro b ic  

b a c te r iu m . S. A. W a k s m a n  and W. B a v e n d a m m  
(J. Bact., 1931, 2 2 , 91— 102).—An organism isolated 
from marine sediments rapidly attacks tho liemi- 
ccllulose complex of agar, utilising i t  as a source of 
energy. Much of the C was liberated as C 02 and a 
portion used in the production of cell substances. 
For the la tte r purpose N  is necessary, N 0 3' being 
more effective than  N H 4 salts. The organism 
produces an enzyme which hydrolyses m annan and 
starch to  reducing sugars. A. G. P o l l a r d .

In h ib itio n  of th e  ace to n e -b u ty l alcoho l fe r
m e n ta tio n  by  ac id s . A. M. W y n n e  (J. Bact., 1931, 
2 2 , 209—237).—Complete inhibition of the ferm ent
ation of maize mash by C. acetobutylicum resulted 
from additions of numerous org. and inorg. acids to  
produce p a 3-90—3-65 in the substrate. The effect is 
associated with a crit. [H ’J within the cell. The 
greater toxicity of the  three chloroacetic acids as 
compared with AcOH is probably due to the sp. 
action of the Cl atom  and not to [H'J. Among the 
lower fa tty  acids OH-derivatives are more toxic than 
the normal acids a t the same p B, although possibly the 
reverse is true of the 3C acids. Pyruvic, lactic, and 
glyceric acids were tolerated by the organism a t 
higher [H '] levels than  for other acids. In  tho lower 
fa tty  series from H C 02H  to ¿sobutyric acid inhibition 
occurs a t practically the same p±, bu t there is a steady 
rise in the crit. p a in the higher acids up to  nonoic. 
On the basis of molar concentration the inhibitory 
effectiveness declines from nonoic acid to  AcOH. 
Capillary activity  has little effect in the lower acids 
up to  butyric, bu t has marked influence in the case of 
higher acids. A. G. P o l l a r d .
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B io ch em is try  of m ic ro -o rg a n ism s . X X I. E x 
am in a tio n  b y  th e  ca rb o n  b a lan ce-sh ee t m e th o d  
of th e  ty p es  of p ro d u c ts  fo rm ed  fro m  d ex tro se  
b y  spec ies of b ac te ria . J . H. B i r k i n s h a w , J .  II. V. 
C h a r l e s , and P. W. C l u t t e r b u c k  (Biochem. J ., 
1931, 25, 1522—1539).—The Czapek-Dox medium 
as used for the determination of mould metabolism 
(this vol., 1093) was modified for the cultivation of 
bacteria. 50 species were found to  grow readily 
■on this medium. 20 species were examined by the 
balance-sheet method a t 28° and 34°. The chief 
classified products were volatile acids, volatile 
neutral substances, lactic acid, and py-butylene 
glycol. B. asiaticus-mobilis gave approx. 30% 
yield of butylene glycol. S. S. Z i l v a .

F a c to rs  in fluenc ing  th e  p ro d u c tio n  of acetic  
ac id  f ro m  m aize  s ta lk s  by  th e rm o p h ilic  b a c te r ia .
C. H. W e r k m a n  and R. H. C a r t e r  (Proc. Iowa Acad. 
Sci., 1930, 37, 51—52).—The optimum p a ,for acid 
yield is 9-0, reduction of yield being marked outside 
the range p B 8-5—9-5, and the optimum temp. 63°. 
Grinding the cobs to increase the surface area in
creased the ra te of fermentation and the yield of acid.

C h e m i c a l  A b s t r a c t s .
Iso m e ric  fo rm s  of la c tic  ac id  p ro d u ced  in  m ilk  

b y  so m e of th e  an aero b es . R. V. H u s s o n g  and
B. W. H a m m e r  (Iowa S tate Coll. J . Sci., 1931, 5, 
167— 170).—When grown on skim-milk, O. butyricum 
produced ¿-lactic acid, whilst C. Welchii gave d- or 
d - - ) - ¿-lactic acid. C h e m i c a l  A b s t r a c t s .

O ptica l m o d ifica tio n s  of lac tic  ac id  p ro d u ced  
by  B a c te r iu m  b u lg a ricu m .  A. K a n t a r d i e v  and
I. P o p p o v  (Milchwirt. Forsch., 1931, 11, 368—370 ; 
Chem. Zentr., 1931, i, 28S9).—Two strains gave, 
respectively, in milk 1-, I- ; in sugar-bouillon ¿-, I- ; 
in wort 1-, ¿-lactic acid. A. A. E l d r i d g e .

L actic  ac id  fe rm e n ta tio n  b y  B . acid ificans. 
Laf. H. S c h r a d e r  (Zentr. Bakt. Par., 1931, II, 
84, 1—20).—Volatile acids, notably AcOH and 
H C 02H, always accompany the lactic acid produced 
by B. acidificans. The organism, in the presence of 
CaO, can withstand a temp, of 100° without appreciable 
effect on its fermentative power. The use of carbon
ates of Cu, Pb, Ba, or Zn to check fermentation is 
unsatisfactory. B. acidificans cannot transform 
methylglyoxal, glycerose, or glycerol into lactic 
acid, i t s  optimum p a for acid production is 6-0.

A. G. P o l l a r d .
A ction  of c e r ta in  b a c te r ia  on u r ic  ac id  an d  

i ts  d e riv a tiv es . R. F. H a n z a l  and E. E. E c k e r  
(Proc. Soc. Exp. Biol. Med., 1931, 28, 815—816).— 
Bacterium acidi urici, Ulpiani, destroyed 30% of the 
uric acid in 12 hr. and 100% in 24 h r . ; A . aerogenes 

■destroyed it  in 40 hr. a t 37°; 1- and 3-methyl-, 1 : 3- 
and 3 : 9-dimethyl-, and 1 : 3 :  7-trimethyl-uric acid 
were not attacked. C h e m i c a l  A b s t r a c t s .

C h em istry  of b a c te r ia . I. L ip ins of d ip h th 
e r ia  b a c te r ia . I I .  L ip in  d is tr ib u tio n  in  ac id - 
fa s t b a c te r ia . E. C h a r g a e e  (Z. physiol. Chem., 
1931, 201, 191—198, 198—207).—I. Diphtheria 
bacilli contain 4-9% of material extracted by E t20 ; 
CHClj-sol. m aterial is practically absent. The 
phosphatide (0-41%) contains P  1-42% and N 0-79%,

corresponding w ith a monoaminomonophosphatide. 
The COMe„-sol. fa t (4%) has acid val. 126-5, sap. val. 
176-5, I  val. 61-5.

II . The COMe2-sol. fa t of the turtle-tubercle 
bacillus has sap. val. 188-8 and I  val. 52-4. I t  is 
in p art a fa tty  acid compound of a polysaccharide. 
No sterols are found. The fats were further sub
divided into liquid and solid fractions. The phos
phatide has 3-16% P  and 0-39% N.

The fa t of the smegma bacillus has sap. val. 183-9 
and I  val. 45-0. The phosphatide has 2-36% P  and
0-39% N. No polysaccharide is present. Culture of 
bacteria on glycerol bouillon appears to  increase the 
COMe2-sol. fa t fraction. J .  H. B i r k i n s h a w .

V ariab ility  of tu b e rc le  b ac illi. IV . A n tig en ic  
p ro p e rtie s  of S a n d R cu ltu re s . C. E. R i c e  (Canad. 
J . Res., 1931, 5, 375—388).—Tho change from S  to 
R  type in human or bovine tubercle bacilli is accom
panied by loss of sp. antigenic activity in the com
plement fixation reaction. Antisera prepared from 
R  organisms lack antibodies against certain sub
stances present in the S  organisms, bu t they contain 
a higher proportion of antibodies reacting with related 
acid-fast organisms th an  do tho corresponding S  
antisera. ■ W. O. K e r m a c k .

F ix a tio n  of a tm o sp h e ric  n itro g e n  a n d  fo rm 
a tio n  of a m m o n ia  by  A zo to b a c ter . S. P. K o s t y t - 
s c h e v  and S i i e l o u m o v a  (Bull. Acad. Sci. U.S.S.R., 
1931, 661—671).—NH 3 is the first identifiable product 
of the fixation of atm . N2 by Azotobacter; its form
ation occurs only in presence of energy-providing 
material. A . Winelandii forms NH3 by destruction 
of org. N  com pounds; with glycine and peptone, this 
process consists of deamination. Such secondary form
ation of N II3 is possible only after tho complete 
consumption of tho energy-providing material, and 
hence differs sharply from the prim ary formation. 
Each of these reactions takes place only in living 
cultures. A . Winelandii is not killed when kept for 
2 days in an 0 2-free atm ., bu t in absence of O, fixation 
of atm . N2 is greatly retarded. T. II. P o r e .

A ssim ila tio n  of m o lecu la r n itro g e n  b y  m ic ro 
o rg a n ism s . J . B l o m  (Zentr. Bakt. Par., 1931, II , 
84, 60—86).—In  the utilisation of free N2 by micro
organisms, the initial stage involves the production of 
NH 2OH brought about by complex Fe-bearing cata
lysts. This process is adversely affected by the 
presence of 0 2, NH 3, or N O /. A. G. P o l l a r d .

D im eth y l-a -n ap h th y lam in e  fo r th e  d e te rm in 
a tio n  of b a c te r ia l re d u c tio n  of n i tr a te s .  C. H.
W e r k m a n  (Proc. Iowa Acad. Sci., 1930,37,53—55).— 
Dimethyl-a-naphthylamino is superior to  a-naphtliyl- 
amine, but the sensitivity is unchanged; the color
ation is permanent and the reagent does not become 
turbid, the brown discoloration which appears on 
keeping not interfering with the tost.

C h e m i c a l  A b s t r a c t s .
R eduction  of n i tra te s  b y  B .  coli. L. H. S t i c k - 

l a n d  (Biochom. J ., 1931, 25, 1543—1554).—B. coli 
reduces n itrate completely to  nitrite. After PhMe 
treatm ent i t  oxidises formate, lactate, and succinate 
to C 02, pyruvate, and fum arate, respectively, by 
means of n itrate to the same degree as with 0 2.
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Treatm ent with PÜMe causes a marked change in 
the p ]r-velocity-curvo. The variation of the lactate 
concentration within narrow limits about 0-021/ 
causes no great difference in  the reaction velocity. 
The reduction can be completely inhibited by KCN, 
but not by CO, 50% inhibition being produced by 
about 0-0001J/-KCN. 0 2 causes a non-competitive
inhibition of n itrate reduction which is partly  removed 
by CO. S. S. Z i l v a .

B io log ica l d eco m p o sitio n  of p la n t m a te r ia ls .
V. F a c to rs  d e te rm in in g  th e  q u a n tity  of n itro g e n  
im m o b ilised  d u rin g  d ecom position . E. H.
R i c h a r d s  and A. G. N o r m a n . V I. E ffect of 
[H‘] on  th e  ra te  of im m o b ilisa tio n  of n itro g e n  
by  s tra w . A. G. N o r m a n  (Biochem. J ., 1931, 25, 
1769—177S, 1779—1787).— V. There is no direct 
relationship between the composition of p lant materials 
and the am ount of additional available N immobilised 
during decomp. (“ N factor ” ). The “ N factor ” does 
not represent the whole N  activo in decom p.; the N 
of plant-proteins and bacteria m ay also be utilised. 
P lant m aterial already containing sufficient or more 
than  sufficient N for decomp, m ay utilise inorg. N 
for preference. The N requirements for the decomp, 
of equal amounts of org. m atter (“.the nitrogen equi
valent ” ) is an index of the efficiency of the active 
organisms.

VI. Available N in high dilutions percolating straw 
filters is immobilised more rapidly under slightly 
alkaline conditions in the early stages than  in either 
slightly acid or neutral conditions, and ultim ately 
more N is retained. Neutral conditions are more 
favourable than acid. More org. m atter is fermented 
under alkaline than  under neutral conditions and 
more under neutral than  under acid conditions. 
The alkaline filter shows an initial lag due to the 
development of a primary flora not very active in 
cellulose decomp. The loss of hemicelluloses is more 
gradual in filters than  in compost heaps because of 
tho difference in character of tho active flora.

S. S. Z i l v a .
B a c te ria l ch y m ases. C. G o r i n i  (Atti Pontif. 

Accad. Sci., 1929, 83, 66—69; Chem. Zentr., 1931, i, 
2629).

S ta in  fo r  fib rin , G ram -p o sitiv e  b a c te r ia , an d  
b a sa l bod ies in  tis su e s . H. M. W a l l a c e  (Science, 
1931, 74, 369—370).—Modifications of the Weigert 
and Gram-Wcigert methods for fibrin and Gram- 
positive bacteria, respectively, are described.

L. S. T h e o b a l d .
U se of co m m erc ia l an d  sy n th e tic  m a lto se  in  

b io log ical re se a rc h . W. H. S c h ö p f e r  (Helv. Chim. 
Acta, 1931, 14, 1067—1069).—The development of a 
fungus (Phyccnnyces), cultivated on a  medium con
taining maltose (I), asparagine, MgS04, and K H 2P 0 4 
varies appreciably with the source of (I). Develop
ment is much less marked -with synthetic (A., 1927, 
752) and greatest with Kahlbaum ’s commercial 
maltose. I t  is suggested th a t a vitamin-R-like 
im purity is present in the last-named variety.

H. B u r t o n .
V itam in s  an d  th e  g ro w th  of b a c te r ia . F.

H o d e r  and A. B r e u e r  (Z. Im m unität., 1931, 70, 
279—288; Chem. Zentr., 1931, i, 2895).—Active

factors, probably tho known vitamins, are present in 
various fru it and vegetable juices. T hat present in 
coconut-milk (“ factor Z  ”) is insol. in fa t or E t20 , 
and is therefore not vitamin-A or -D.

A. A. E l d r i d g e .
A p p earan ce  a n d  evo lu tion  of an ti-b o d ies  in  

h o rse s  in jec ted  w ith  d ip h th e ria  an tig en s . A. 
B e s s e m a n s , G. R a m o n , and F. d e  P o t t e r  (Ann. 
Inst. Pasteur, 1931, 47, 358—373).

B a c te r ia l to x in s . I. T e ta n u s  to x in . E.
M a s c k m a n n  (Z. physiol. Chem., 1931, 201, 219—254). 
—A toxin prep, was obtained by saturation of the 
culture fluid (bouillon) w ith (NH4)2S04. The dry 
m aterial had about 6 times the activity of the original 
fluid and was fairly stable. For further purification 
A1(0H)3 a t p a 6 was the most, suitable adsorbent. 
W ith kaolin (optimum p n 3-8) the initial concentration 
of the aq. spasmin lias a large effect; cerebrone and 
cholesterol wore very inefficient. Spasmin is regener
ated from tho adsórbate with alkaline phosphate 
solution or 0-05% aq. NH3, followed by precipitation 
of tho phosphate with MgO mixture or removal of 
NH4' by dialysis. Al(OH)3 and kaolin adsorbates 
yield the whole of their toxin to  serum. The antigenic 
property of spasmin is present in the adsórbate and 
is destroyed by treatm ent of the latter with antitoxin. 
In  the purest prep, the spasmin was present in 210— 
240 times the original concentration. The mol. does 
not contain tyrosine, tryptophan, or the group giving 
tho biuret reaction. J . H. B i r k i n s h a w .

Im m u n o lo g ica l value  of an a to x in  d eriv ed  fro m  
p u rified  te ta n u s  to x in . S. H o s o y a , M. T a k a d a , 
and S. T e r a o  (Japan. J . Exp. Med., 1931,9, 33—38).— 
The prep, of tho purified tetanus toxin (A., 1929, 
1109) is described. Subcutaneous injection of tho 
neutralised anatoxin prepared by incubating the toxin 
with 0-4% CHoO a t 37° for 48 hr. produced no tetany 
in mice even when the injection corresponded with 
5000 min. lethal doses of the toxin. High antitoxic 
immunity against the purified toxin and tetanus 
bacilli could be produced (in guinea-pigs) by two 
injections of the neutral fonnolised anatoxin.

A. L a w s o n .
C ry p to to x in s . P h en o m en o n  of th e  s u p e r

s a tu ra tio n  of to x in s  by  th e  salicy lic  ion . H. 
V i n c e n t  (Compt. rend., 1931, 193, 620—623).—-The 
complex formed by tetanus toxin and salicylic acid 
(A., 1928, 674) is very stable, resisting the dissociating 
effect of CaCl2, (NH4)2S 04, or E tO H . W hen brought 
to  pB 4-7 by Ar-HCl, p a rt of the toxin is separated but 
no t destroyed. Toxicity tests carried out with the 
dialysed solution and the dialysate obtained from the 
salicylic-tetanus toxin complex, and on the effect of 
progressive increase of the ratio  tetanus toxin/ 
salicylic acid in  the incubated complex, indicate th a t 
there is a supersaturation of the toxin by the salicylic 
acid in  the  original complex, although the p art played 
by the non-toxic proteins m ay be connected with this 
result. A. L a w s o n .

Im m u n isa tio n  a g a in s t  to x in s  an d  th e  p ro d u c 
tio n  of a n tito x in s . M ix tu re s  of specific an tig en  
a n d  non-specific  su b s tan ces . G. R a m o n  (Ann. 
Inst. Pasteur, 1931, 47, 339—357).
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Inactivation  and reactivation  of tlie v iru s of 
herpes. J .  R. P e r d r a u  (Proc. Roy. Soc., 1931, B, 
109, 304—308).—Treatm ent with 0 2 destroyed or 
reduced the infectivity of 4 out of 13 broth filtrates of 
this virus. The virus is reactivated by hydrogenation 
in  the presence of colloidal Pd, or by cysteine. The 
filtrates resistant to  0 2 are not sensitised by addition 
of tyrosinase or sufficient H 20 2 to  neutralise catalase.

A. C o h e n .
Effect of bacteriophage on oxidation-reduction 

potentials of B . dysen terie s  (Shiga) cu ltures. 
L. F. H e w i t t  (Biochem. J . ,  1931, 25, 1447—1451).— 
The organism possesses feeble reducing powers and 
resembles in  this respect the catalase-containing and 
not the peroxide-forming bacteria. The bacterio
phage itself has no effect on the oxidation-reduction 
potential, bu t it  inhibits the usual fall in potential of
B. dysenteries cultures by inhibiting the growth and 
metabolic activation of the bacteria. S. S. Z i l v a .

Effect of bacteriophage on the oxidation- 
reduction  poten tials of B . co ti c o m m u n is  cul
tu re s . L. F. H e w i t t  (Biochem. J . ,  1931, 25, 1041— 
1646).—The potential of B. coli cultures falls to a 
lower level and much more rapidly, especially in  the 
presence of dextrose, than  in the case of other bacteria. 
In  presence of bacteriophage this fall and also the 
proliferation of the bacteria are delayed, b u t not 
inhibited. The effect of bacteriophage on the oxid
ation-reduction potential follows the effect on the 
proliferation of the bacteria except th a t  in  aerobic 
dextrose broth cultures of B. coli containing bacterio
phage there is an initial fall in  potential w ithout 
appreciable bacterial growth. S. S. Z i l v a .

Effect of lysozym e on the oxidation-reduction 
poten tials of M . ly so d e ih tic u s  cu ltures. L. F. 
H e w i t t  (Biochem. J . ,  1931, 25, 1452 — 1457 ).—  
Cultures of this organism contain catalase and do not 
form peroxide. Growth is more luxuriant and the fall 
in  potential is greater in  aerated cultures th an  in 
stationary aerobic cultures. The organism contains 
cytochrome which does not catalyse anaerobic 
oxidation-reduction reactions. Lysozyme (egg-white 
or hum an tears) produces a rapid fall in  potential in 
the cultures followed by a rise before lysis is complete. 
The older is the culture the slower is the fall and 
subsequent rise. S. S. Z i l v a .

Photodynam ic action of certa in  dyes on the 
inactivation  of S ta p h y lo co ccu s  bacteriophage.
C. E .  C l i f t o n  (Proc. Soc. Exp. Biol. Med., 1931, 28, 
745_746).—The bacteriophage was inactivated by 
incubation with methylene-blue (0-01—0-1%) in 
presence of both sunlight and air. Cysteine hydro
chloride acts as a protective agent. Tho inactivation 
is probably due to  oxidation of the bacteriophage by 
photosensitive methylene-blue in presence of 0 2.

C h e m i c a l  A b s t r a c t s .
G erm icidal activity  of essential oils. S. L. 

M a l o w a n  (Z. Hyg., 1 9 3 1 ,1 1 2 ,  9 3 — 9 4 ; Chem. Zentr., 
1931 , i, 3479).— The physical behaviour of essential 
oils (solubility in dil. EtOH) is related to bactericidal 
activity , aldehydic oils, which are particularly active, 
being also readily sol. A. A. E l d r i d g e .

Biological action of inorganic com pounds. I. 
A ctivity of various heavy-m etal com pounds on

bacteria , blood p a ra s ite s , and  experim ental 
m ouse cancer. F. K r a t j s s  and W. A. C o l l i e r  
(Arch. exp. Path . Pharm ., 1931, 162, 452—462).— 
Salts of various heavy metals were inactive against 
trypanosomes and the spirochietes of relapsing fever. 
NiCl,, Cr2(SO,,)3, PbC 03, P bS 04, and K [Pb2Cl5] act 
weakly and CoS04 and sm alt ac t more strongly on 
gonococci in the peritoneal cavity of the mouse. 
K 2Cr20 7 and Iv heptanitrosotrithiotetraferriate ex
hibit m arked bactericidal properties in  vitro. Certain 
compounds of Cr, Ru, Mn, and Pb are active in 
experimental mouse cancer. W. O. K e r m a c k .

H um an blood-calcium . IV. G .  H e t e n y i  and
A. v o n  G a I l  (Z. ges. exp. Med., 1931, 75, 516—521; 
Chem. Zentr., 1931, i, 3019).—Adrenaline causes a fall 
in blood-Ca. A. A. E l d r i d g e .

S ugar exchange of the liver. II. F ree su g ar 
content of liver and  varia tions caused by insu lin  
and adrenaline. II. M o l i t o r  and L. P o l l a k  (Arch, 
exp. Path . Pharm ., 1931, 162, 488—505).—The true 
blood-sugar of the liver of fasting rabbits and of dogs 
has mean vals. of 0-097 % and 0-066%, respectively, in 
both cases lying between 70 and 80% of the normal 
blood-sugar. The adm inistration of insulin quickly 
decreases the free sugar of the liver, the fall occurring 
not later th an  the fall in  blood-sugar. Insulin, there
fore, acts directly on the liver, presumably inhibiting 
glycogenolysis. After the adm inistration of adrenaline 
the rise in liver-sugar is more m arked th an  th a t of the 
blood-sugar. W. O. K e r m a c k .

T issue m etabo lism  in pancreatic  d iabetes and 
the effect of insu lin  thereon . H .  L a s e r  (Biochem. 
Z., 1931, 241, 36—49).—The respiration and lactic 
acid exchange of the tissue of normal and diabetic 
hens in hen’s serum under physiological pressures of 
C 02with and w ithout addition of insulin are investig
ated. The respiration is decreased and aerobic lactic 
acid formation increased in the muscle of tho diabetic 
an im al; addition of insulin leads to  normal vals.

P. W. C l u t t e r b u c k .
Action of insu lin  on fat m etabo lism  in  n o rm al 

and depancreatised  dogs. H. T a n g l  (Biochem. 
Z., 1931, 241, 87—93).—Insulin brings about the 
conversion of fa tty  into strongly unsaturated acids, 
during the disappearance of which the blood-sugar 
rises. The unsaturated acids are therefore regarded 
as possible intermediates in the conversion of fa t into 
sugar. P. W. C l u t t e r b u c k .

Duodenin, the hypoglycaemic horm one of the 
in testinal m ucous m em brane. J .  H e l l e r  (Wien, 
klin. Woch., 1931, 44, 476; Chem. Zentr., 1931, i, 
2894).—An extract of tho small intestine of the ox 
or rabbit reduces alimentary hyperglycsemia or normal 
blood-sugar; i t  is also effective when taken orally.

A. A. E l d r i d g e .
V ariations in  b lood-sugar after adm in istra tion  

of poste rio r p itu ita ry  ex tracts . J . L a  B a r r e  (A t . 
In t. Pharm. Ther., 1930, 38, 409; Chem. Zentr., 1931, 
i, 3136).—Hyper- is followed by hypo-glycaimia; 
the former is due to increased excretion of adrenalino 
and the la tter to hyperinsulinamiia.

A. A. E l d r i d g e .
Effect of a n te rio r p itu ita ry  horm one on the 

g row th  and m etabo lism  of the u te ru s . W.
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B u n g e l e r  and K. E h r h a r d t  (Ivlin. Woch., 1931, 
10, 593—595; Chem. Zentr., 1931, i, 2632).—In  
mice considerable glycolysis takes place; it exceeds 
respiration by 20%. Tho metabolic change appears 
to precede the stimulation of growth.

A. A. E l d r i d g e .
H o rm o n es  of th e  a n te r io r  p itu ita ry  lobe. I I I .  

P ro lan -z l an d  tu m o u rs .  IV. C lin ical an a ly s is  
of u r in e  an d  de tec tio n  of p ro la n -A .  B .  Z o n d e k  
(Klin. Woch., 1930, 9, 679—682, 1207— 1209; Chem. 
Zentr., 1931, i, 3368).—III . Prolan-A is present in tho 
urine in genital carcinoma and sometimes in benign 
and extragenital m alignant tumours.

IV. The urine is slightly acidified with AcOH, 
treated with 5 vols. of EtOH, and after 24 hr. tho 
ppt. is washed with Et.,0 and dissolved in H 20 . The 
aq. solution contains tho hormone. In urine of preg
nancy prolan-M and -B  aro present, but could not be 
separated with certainty. A. A. E l d r i d g e .

O ra l a d m in is tra tio n  of g o n ad ic  e x tra c ts  to  
g u in ea-p ig s. H. B e u c i i e l t  (Naturwiss., 1931, 19, 
881).—Experiments on wt. increase in m ature males 
and fomalos produced by oral administration of 
sherry extracts of the gonads of the'opposite sex.

P. G. M a r s h a l l .
In te r -re la tio n s  b e tw een  lac tic  ac id  a n d  s u g a r  

in  th e  b lood  u n d e r  th e  influence of c e r ta in  
h o rm o n es . A. I. O s o l i n  ( R u s s . J . Physiol., 1931, 
14, 135—151).— “ Ovarikrin ” has little influence on 
the carbohydrate metabolism of female rabbits, but 
its effect is more noticeable on tho blood-lactic acid 
and -sugar of males. Insulin decreases blood-sugar 
■without altering the lactic acid level, whilst adrenaline 
causes parallel increases in both lactic acid and sugar.

W. 0 . K e r m a c k .
(E s tru s -p ro d u c in g  h o rm o n e  (m enform one). 

A. Id e n tity  of th e  su b s tan ce  fro m  th e  u rin e  of 
p re g n a n t w o m en  w ith  th a t  f ro m  th e  u rin e  of 
p re g n a n t m a re s .  S. E. d e  J o n g h , S. K o b e r , and
E. L a q u e u r . B . C ry sta llin e  fo rm  of th e  s u b 
stan ces . W. N i e u w e n k a m p  and S. K o b e r . G. 
A b so rp tio n  sp e c tru m  of c ry s ta llised  m en fo rm o n e  
sam p les  of d iffe ren t o rig in . E. D i n g e m a n s e , S. 
K o b e r , E. H. R e e r i n k , and A. v a n  W i j k  (Biochem. 
Z„ 1931, 240, 247—262, 263—264, 265—267).—A. 
Menformone from the urine of pregnant mares (Zondek, 
this vol., S7S) is identical with th a t from the urine of 
pregnant women. The cestrus-producing effect in 
mice and the effect on the undeveloped uterus in rats, 
on the breasts of male guinea-pigs, and on the genitals 
of male ra ts of the two substances is of the  same order. 
Both havo the same solubility in org. solvents, the 
same m. p., and the same optical properties, and both 
can be distilled in a high vac. The chemical composi
tions of the substances are the same and their acetates 
and benzoates are identical. W hen crude menfor
mone from the urine of pregnant mares is fractionally 
recryst. from EtO H  a substance, m. p. 211°, having the 
same composition as the pure hormone, bu t only two 
thirds of its physiological activity, is obtained. This 
substance m ay be a m ixture containing menformone.

B. Crystallographic examination shows th a t the 
substance from the urine of pregnant women has the 
same form as has th a t from the urine of pregnant

mares and also tho tlieelol described by Slawson 
(this vol., 790). Tho menformone crystallised from 
CHClj probably contains solvent of crystallisation 
and has a form different from th a t of material crystall
ised from EtOH.

C. The ultra-violet absorption spectrum of men
formone from the urine of pregnant women is identical 
with th a t  of the menformone from the urine of pregnant 
mares. W. M c C a r t n e y .

A ssay  of m a le  sex u a l h o rm o n e  in  co m m erc ia l 
te s tic u la r  p re p a ra tio n s . S. L o e w e , H. E. V o s s , 
and F. L a n g e  (Arch. exp. Path . Pharm ., 1931, 
162, 633—648).—Of 26 props, tested by tho m ethod of 
cytological regeneration (cf. this vol., 658) 16 wero 
inactive, 9 had a potency of 0-1—fl-7, and the remain
ing sample one of 12-0 mouse units per dose.

F. O. H o w i t t .
A ction  of th y ro x in e . H. H. M e y e r  (Ar. In t. 

Pharm. Th6r., 1930, 38, 1—8; Chem. Zentr.. 1931, i, 
3136).—General physiological and special pharm aco
logical actions of adrenaline are differentiated and 
discussed. A. A. E l d r i d g e .

A ction  of th y ro x in e  on  tis su e  m e tab o lism . 
A. H o p p i n g  (Proc. Soc. Exp. Biol. Med., 1931, 28, 
726—728).—Blood from an alligator which had re
ceived an injection of thyroxine had a metabolism
150—100% above tho norm al; direct addition of 
thyroxine to tho blood produced no change.

C h e m i c a l  A b s t r a c t s .
In fluence of th e  th y ro id  g lan d  on th e  re g u l

a tio n  of th e  b lo o d -su g a r . V .  G. B a r a n o v  (Arkh. 
Biol. Nauk, 1930, 30, 603—608).—Administration of 
thyroidin to thyroidectomised dogs does not produce 
any const, changes in tho fasting blood-sugar level. 
The effect of thyroidectomy on the tolerance curves is 
counteracted. Thyroidectomy is -without effect on 
the  renal threshold for sugar.

C h e m i c a l  A b s t r a c t s .
Influence of th e  th y ro id -p a ra th y ro id  sy s tem  

a n d  of th e  sy m p a th e tic  n erv o u s sy s te m  on th e  
b lo o d -se ru m  ca lc iu m . E. N. S p e r a n s k a - S t e p a - 
n o v a  (Arkh. Biol. Nauk, 1930, 30, 593—600).—De
cerebration of cats caused a brief increase in serum-Ca 
if the thyroid circulation was left in tact. Strong 
cerebral irritation with simultaneous exclusion of 
thyroid circulation produced an increase in serum-Ca. 
Removal or exclusion of the thyroid system m ay 
produce prolonged increase in serum-Ca.

C h e m i c a l  A b s t r a c t s .
S u p p re ss io n  of ra is e d  b a s a l  m e ta b o lism  d u r 

in g  th y ro id  feed ing . I. A b e l i n  (Naturwiss., 1931, 
19, 752—753).—The restriction of the development of 
hyperthyroidism is studied further (this vol., 865). 
The am ount of di-iodotyrosine administered is im 
portant. If too much is given hyperthyroidism m ay 
bo intensified. W. R. A n g u s .

Influence of p a re n te ra l  in jec tio n  of th y ro id  
g lan d -ce ll su b s tan ce  on  b lood-fa t an d  -lip in . 
I l l ,  IV. S. S a k u r a i  (Japan. J . Exp. Med., 1931, 
9, 1— 14, 15—20).—H I. The parenteral injection of 
ox testicle, cow ovary, and ox pancreas emulsions into 
the rabbit causes in each case a preliminary decrease in 
blood-cholesterol, lecithin, and to ta l fa tty  acid, 
followed by a tendency to  increase to  original levels
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6 lir. after injection. The parenteral injection of ox 
marrow and suprarenal cortex causes an increase in 
both cases of blood-cholesterol, lecithin, and to tal 
fa tty  acid, the normal vals. being regained after 
6 hr. Injection of an emulsion of ox pituitary 
causes a slight increase in blood-cholesterol, lecithin, 
and to tal fa tty  acid with a return to  original val. 
after 6 hr. The functions of tho internal secretion 
organs are therefore closely related to the fa t and 
lipin content of the  blood, and injection of cell 
emulsions causes influences resembling hyperfunction 
of tho cells employed.

IV. A s u m m a r y  o f  p r e v i o u s  w o r k  i s  g i v e n ,  f r o m  
w h i c h  i t  i s  c o n c l u d e d  t h a t  a  c l o s e  r e l a t i o n s h i p  e x i s t s  
b e t w e e n  t h e  v a r i o u s  o r g a n s  o f  i n t e r n a l  s e c r e t i o n  i n  
t h e i r  m u t u a l  c o n t r o l  o f  m e t a b o l i s m .  A. L a w s o n .

Detection of substances w ith  thyroid-like 
activity in  iodoproteins after tryp tic  digestion 
o r hydrolysis w ith  b a riu m  hydroxide. H. M a t - 
t i s  (Arch. Pharm ., 1931, 269, 442— 448).—Prolonged 
tryptic digestion of iodoprotein (6-5% I) gives a sol. 
product (I) (3-71% I), which has the same action on 
axolotl as a thyroid prep. Fractionation of (I) by 
Daldn’s BuOH method and assay of (a) the cryst. 
material separating when the BuOH extract is cooled,
(b) BuOH-sol., and (c) BuOH-insol. products show 
th a t only (a) is active. Hydrolysis of the iodoprotein 
with saturated Ba(OH)2 and neutralisation of the 
liydrolysato with AcOH gives an active product 
(19-47% I) (similar to  th a t described by7 Romeis, A., 
1923, i, 267), separable by D aldn’s method into active 
(as a) and inactive (as b and c) fractions. These 
fractions give H 20-sol. and -insol. Cu salts when 
treated  with CuC03+ C u (0 H )2 a t 30—35° in vac.

H. B u r t o n .
M ethod of R. H unt [of thyroid  horm one assay].

VI. Dependence of horm one content of the 
thy ro id  g land on alim en tary  and horm onal 
factors. H. P a a l  and W. H u b e r  (Arch. exp. Path. 
Pharm ., 1931,162, 521—536).—Tho hormone content 
of thyroid glands of ra ts on a  normal ration as deter
mined by the MeCN-toxicity method (B., 1926, 27) 
agrees approx. with th a t  of ox-glands (A., 1926, 644). 
Increase of carbohydrate and protein in the food 
results in  an  increase of 100% in the hormone content. 
W ithin certain limits the greater is the protein con
ten t of the food the greater is the increase in hormone 
content due to  an increment in the carbohydrate 
intake. Addition of inorg. I  to  the food produces 
only a small increase in hormone content, whilst 
thyroxine, di-iodotyrosine, and similar substances are 
effective. Injection of insulin inhibits the increase 
of hormone due to  certain diets. Anterior p itu itary  
lobe preps, have an action similar to  th a t of thyroxine. 
Diets very poor in protein are not always suitable 
for hyperthyroidism. F. 0 . H o w i t t .

R esults of w ork  on vitam in-A  and -D. S.
S c h m i d t - N i e l s e n  and S .  S c h m t d t - N i e l s e n  (Tidsskr. 
Kjemi Berg., 1931, 11, 63—68, 84—88).—A review.

H .  F. H a r w o o d .
Colour reactions of v itam in-A. M. F a b e r i  and

G. S a n d i c c h i  (Arch. 1st. Biochim. Ital., 1931,3, 249— 
262).—An approx. method for the colorimetric deter
mination of vitamin-A by tho SbCl3 reaction is

described. Vitamin-A in cod-liver oil is destroyed 
by ultra-violet radiation. The milk of the cow, ewe, 
or ass contains similar amounts of vitamin-A, which 
is destroyed by boiling in air or autoclaving. Known 
constituents of milk do not give the reaction. Hum an 
milk contains vitamin-A and the extracted fa t gives 
tho SbCl3 reaction even when occurrence of rickets 
in the child indicates deficiency of vitamin-D

R  K. C a l l o w .
Colour reactions of vitam in-A . K. T a k e d a  

(Trans. Tottori Soc. Agric. Sci., 1930, 2, 1—37).— 
The most trustw orthy tests are those employing AsCL, 
1 : 120 SbCl5, kaolin, fuller’s earth, and 30% SbCl3.

C h e m i c a l  A b s t r a c t s .
H ighly-concentrated vitam in-A  p repara tions.

H. v o n  E u l e r  and P. K a r r e r  (He)v. Chim. Acta, 
1931, 14, 1040—1044).—The smallest daily- dose (per 
rat) of the highly-purified vitamin-A prep. (I) from 
Hippoglossus (following abstract) causing distinct 
growth is 0-0005 mg. The activities of different preps, 
do not parallel their SbCl3 reactions. More active 
preps, can be obtained from the liver oils from 
Scombrtsox saurus (II) and Bothies maxianus (III).
(I) shows absorption max. a t 316 and 32S mg, (II) a t 
31S and 331 mg, and (III) a t 328—330 mg.

H. B u r t o n .
V itam in-A  fro m  fish  o ils. P. K a r r e r , R. 

M o r e , and K . S c h o p p  (Helv. Chim. Acta, 1931, 14, 
1036—1040).—The unsaponifiable m atter of the oil 
extracted from the liver of Hippoglossus by low- 
boiling petroleum is freed from sterols by cooling a 
solution in MoOH a t —15° and —60° and the petrol- 
eum-sol. residue fractionally adsorbed on fibrous A120 3. 
A fraction (I) is thereby' obtained as a viscous yellow 
oil which distils (partly undecomposed) in a high 
vac., shows a Carr-Priee reaction of 10,500 units, 
and has the characteristic reactions of a  carotene 
derivative. (I) has M  320 (cf. this vol., 771), C 83—84, 
H  10-5%, contains 0 , is reduced slowly (with loss in 
activity) by' A l-H g in E t20 , resists catalytic reduc
tion, and is oxidised by7 0 3 and K M n04 yielding 
geronic acid and AcOH, respectively, thus indicating 
the presence of fl-ionone and iCMe-CI groups, respect
ively. The coloration of (I) with cono. H 2S04 
resembles th a t with dihydrocroeetin and indicates 
the presence of 6 double linkings. The limiting dose 
of (1) per day per ra t is 0-005 mg. H. B u r t o n .

Physiological s tandard isa tion  of v itam in-A .
M. J a v i l l i e r  and L. E m e r i q u e  (Bull. Soc. Chim. 
biol., 1931, 13, 771— 77S).—See A., 1925, i, 1364.

C. C. N . V a s s .
Effect of artificial d rying on the vitam in-A  

content of alfalfa. S. M. H a u g e  and W. A i t k e n - 
h e a d  (J. Biol. Chem., 1931, 93, 657—665).—Artificial 
drying by hot air or flue-gas preserves the vitamin-A 
content, whilst field-drying results in a considerable 
loss due, not to  the action of sunlight, bu t to  enzymic 
activity. F . O. H o w i t t .

Vitam in-IJ content of vegetables. M. C. H o u s e , 
P. M. N e l s o n , and E. S. H a b e r  (Iowa Agric. Exp. 
Sta. Res. Bull., 1930, No. 120, 335— 344).—Tho cortex 
of carrot contains more vitamin-I? than  the xylem 
and the  periderm more th an  the cortex. Lettuce, 
kohl-rabi, and tomatoes grown under glass have as
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great vitamin-/? activity  as when grown in direct 
sunlight. Storage for 5 months did not alter the 
vitamin-2? content of carrots. A. G. P o l l a r d .

G row th-prom oting- p ro p e rtie s  (v itam in -2?
com plex) of th e  co n cen tra ted  w a te r-so lu b le  
p o rtio n  of m ilk . G. C. S u p p l e e , 0 . J .  K a i i l e n - 
b e r g , and G. E. F l a n i g a n  (J. Biol. Chem., 1931, 93, 
705—725).—Commercial casein is not always freed 
from vitamin-2?1 and -2?2 by7 washing with dil. acid. 
A basal diet supplemented by a limited am ount of 
rice polishings provides sufficient of tho vitamins to  
animals used in the assay of the two factors. Tho 
conc. H aO-sol. fraction of milk after removal of the 
proteins and most of tho lactose is rich in  the growth- 
promoting and antipellagric vitamins, the antinouritic 
vitam in being present in the least amount. Growth 
may occur despite wide variations in the am ount of 
rice polishings and H 20-sol. milk fraction present in 
the diet. The growth-promoting properties of the 
concentrate are decreased by autoelaving a t 120° for 
5 hr. or by ultra-violet irradiation. The necessity 
for factors other than  7?x and 2?2 is indicated.

F. 0 . H o w i t t .
Vitam in-2? com p lex  of yellow  y au tia  (X untlio- 

s o m a  sa g ittw fo lh m i)  a n d  of p la n ta in  (M usa p a ra -  
d is ic a ,  L . ) .  J . H. A x t m a y e r  (Porto Rico J . Pub. 
Health Trop. Med., 1930, 6, 229—232).—Vitamin-2?4 
is the first limiting factor of the vitamin-2? complex 
of yellow yautia, and vitamin-2?2 th a t of plantain.

C h e m i c a l  A b s t r a c t s .
P a ra lle lis m  b e tw een  p liy ta se  a n d  so -called  

vitam in-2? ac tiv ity  in  acce le ra tio n  of develop
m e n t of m ic ro -o rg a n ism s . C . A r n a u d i  (Boll, 
chim. farm., 1931, 70, 713—715).—There is complete 
parallelism between the phytase activity  of vitamin-2? 
concentrates and their ability to stim ulate the growth 
of yeast and other micro-organisms, and this extends 
also to their vitamin-2? potency determined by animal 
tests (cf. th is vol., 1098). R. K. C a l l o w .

N u tritio n . X I. C o m p ara tiv e  vitam in-2?1 
va lu es of foodstu ffs. F ru i ts  an d  v eg e tab les . 
R .  H. A .  P l i m m e r , W .  H. R a y m o n d , and J . L o w n d e s  
(Biochem. J ., 1931, 25, 1788—1800).—Fresh fruits 
and vegetables have a much lower vitamin-2?, content 
than  cereals and pulses, bu t if their high I I20  content 
is considered tho comparison is more favourable. The 
following are the vals. of the more potent calc, on 
dry wt. : yeast 100, cereals 10, pulses 13, orange 
juice 20, orango peel 13, tomatoes 20, cabbage 13, 
watercress 20, artichokes 9, leeks 10, parsnips 12, 
and potatoes 12. S. S. Z i l v a .

B lo o d -su g a r level in  vitaiTiin-2?1 deficiency. 
M. E. B e l l  (Biochem. J ., 1931, 25, 1755— 1768; cf. 
A., 1927, 78; 1930, 118).—There is a marked rise 
in “ true sugar ” during the convulsive stage in 
vitamin-2?1-deficient pigeons, bu t there is no such 
increase in the case of vitamin-2?x-deficient rats, nor 
is there a rise in the non-sugar reducing substances 
or cell vol. of the blood of vitam in-B1-deficient pigeons 
or rats. There is usually a fall in blood-sugar in the 
prem ortal stages of vitamin-2?1-deficient r a ts ; on the 
other hand, pigeons dying from convulsions or from 
hydropericardium are often hyperglyciemic. Heart- 
blood from ra ts lulled rapidly has a higher sugar

content than  the blood taken from the tail of the 
same animal during life. Different vals. were obtained 
by various sugar methods with hum an and pigeon 
blood. S. S. Z i l v a .

H sem atopo ietic  fu n c tio n  in  a v itam in o s is . VI. 
V itam in-2?2 deficiency. B. S u r e , M. C. Kiic, and 
M. E. S m i t h  (Proc. Soc. Exp. Biol. Med., 1931, 28, 
49S—499). C h e m i c a l  A b s t r a c t s .

P a th o g en es is  of av itam inosis-2?  an d  i ts  con
n ex ion  w ith  th e  lack  of c e r ta in  enzym es in  
defic ien t d ie t. E. C u b o n i  (Boll. chim. farm., 1931, 
70, 715—717).—Lysocytin is w ithout action on av it
aminosis-2?. Phytase from rice husk and germ (Bel- 
fan ti’s phosphatase, this vol., 1098) cures polyneuritis 
in pigeons and, less satisfactorily, in fowls and 
turkeys. R. K. C a l l o w .

E ffect of u ltra -v io le t i r r a d ia t io n  on th e  a n t i
sco rb u tic  v ita m in  of liq u id  a n d  of d ry  m ilk .
G. C. S u p p l e e  and 0 . D. Dow (Amer. J . Dis. Children, 
1931, 41, 1353—1362).—Irradiation of dry milk for
3—20 min. under conditions which im part antirachitic 
properties causes no destruction of vitam in-6 '; liquid 
milk suffers slight loss of vitamin-C.

C h e m i c a l  A b s t r a c t s .
C ry sta llin e  vitam in-72. F. A. A s k e w , H. M. 

B r u c e , R. K . C a l l o w , J .  S t . L. P h i l p o t , and T. A. 
W e b s t e r  (Nature, 1931, 128, 758).—W hen calciferol 
(this vol., 881) is heated a t  180° “ pyrocalciferol,” an 
inactive substance of high dextrorotation, is formed. 
The calciferol previously described probably contained 
this substance as the main im purity in the 30— 
50% of inactive material present. Calcifenjl 3 : 5-di- 
nitrobenzoate has m. p. 145— 147°, [a]%, -|-104° in 
COMe,, -j-68° in CGH6, and pyrocalciferyl 3 : 5-dinitro- 
benzoate, m. p. 167-5—169-5°, [a]g561 +250° in CGHg. 
On hydrolysis these esters give, respectively-, calci
ferol, m. p. 114-5—117°, [a]“ , +119-5°, [a]])1 +105° 
in EtO H , [a]jS81 +99°, [a]$ + 8 1 ° in COMe2, an ti
rachitic activ ity  40,000 International units per m g .; 
the solution in E tO H  has an intense absorption band 
with a max. e 46-0 a t 265 m g; and pyrocalciferol, 
m. p. 92—94°, [a]g01 +608°, [a]j? +494° in EtOH, 
antirachitic activity  none; the solution in E tO H  has 
an  absorption band with max. e 15-7 a t  296 mg, 27-1 
a t  284 mg., and 26-1 a t  274 mg.

Calciferol and pyrocalciferol have the same empirical 
formula as ergosterol. Calciferol is not identical with 
vitamin-Dj (this vol., 1098), bu t closely resembles 
-D2 in physical properties. I t  is a direct product of 
the irradiation of ergosterol. L. S. T h e o b a l d .

C ry sta llin e  v itam in -2 )x. A. W i n d a u s , A. L u t - 
t r i n g h a u s , and M. D e p p e  (Annalen, 1931, 489, 252—  
269).— Vitamin-Dj, C27H,120 , m. p. 124—125°, sub
limes undecomposed a t 135° in high vac., [a]“ 61 +171° 
in  C0Me2 or E tO H  (allophanate, decomp, about 192°, 
Hwai + 79° in CHClg), is separated from ergosterol 
irradiated with ultra-violet light in complete absence 
of 0 2 by treatm ent w ith citraconic or maleic an
hydride, with which it  interacts only very slowly (cf. 
this vol., 840). I t  shows the reactions of ergosterol, 
bu t to  a smaller degree, is hydrogenated by N a and 
EtOH , and absorbs 30  when titra ted  with B z02H, 
bu t does not readily absorb 0 2 a t  room temp. The
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yield of crysfc. product is improved by use of screens 
to  remove light of the shorter wave-lengths (using 
the Hg-vapour or Mg arc as source).

The isolation of vitamin-D2, m. p. 114—115°, [a]„ 
+ 8 5 ° in COMe2 (by 0 . L i n s e r t ) ,  is reported. Both 
preps, have considerable antirachitic activity, and 
cause the characteristic poisoning in larger doses.

H. A. P i g g o t t .
H e a t of co m b u stio n  of ac tiv a ted  e rg o s te ro l. 

C. E. B i l l s , F. G. M c D o n a l d , L. N. B e M i l l e r ,
G. E. S t e e l , andM . N u s s m e i e r  (J. Biol. Chem., 1931, 
93, 775—785).—Calorimetric, polarimetric, spectro- 
grapliic, and biological determinations were made on 
samples of ergosterol and its  irradiation product both 
freshly prepared and exposed to air or C02, The 
ergosterol with [a]^01 —168° in CHC13 and heat of 
combustion 9950 g.-cal. had absorption max. a t  260, 
270, 282, and 293-5 mg, whilst the fresh resin with 
[“]«« + 12° in CHC13, heat of combustion 9931 g.-cal., 
and a cod-liver oil coeff. of 247,000 had a single broad 
absorption band a t about 270 mg. Hence the vitam in 
has no higher energy level and a simple isomeride of 
the sterol is indicated. Oxidation of the resin results 
in a m arked decrease of heat of combustion, bu t not 
of potency, indicating th a t vitamin-D is not the major 
p art of the resin. Vitamin-2) appears to  exist in 
more than  one form. F. 0 . H o w i t t .

O ccurrence of v itam in-2) in  la m p re y s  (P e tro - 
m yzo n tid ce ). R. K. C a l l o w  and C. F. F i s c h m a n n  
(Biochem. J ., 1931, 25, 1464—1469).—There is little  
difference between the antirachitic potencies of oils 
extracted from the eviscerated body, liver, and ovary 
of the lampern (Petromyzon fiuviatilis) and the sea 
lamprey (P. marinus) and from the liver of the lesser 
spotted dogfish (Scyllium canicvla). The antirachitic 
potencies of the livers are much lower than  th a t  of 
the cod. Vitamin-A is also present in these oils.

S .  S .  Z i l v a .
D ete rm in a tio n  of v itam in -J). C o m p ariso n  b e

tw een  th e  p rev en tiv e  an d  cu ra tiv e  m e th o d s . P.
S c h u l t z e r  (Biochem. J ., 1931, 25, 1745—1754).— 
The preventive is preferable to the curative method. 
Bone analyses do not give different or more uniform 
results than  those which are obtained by X-ray 
examination and autopsy. S .  S .  Z i l v a .

A n tirach itic  po tency  of cod-liver oil w h en  
m ix ed  an d  s to re d  in  feed 6 a n d  12 m o n th s .
L. F. P a y n e  (Proc. IV W orld’s Poultry Cong., 1930, 
316— 322). C h e m i c a l  A b s t r a c t s .

F a te  of th e  a n tira c h itic  fa c to r in  th e  ch icken .
I . A n tira c h itic  fac to r b a lan ce  in  th e  g ro w in g  
chick. D. K l e i n  and W. C. R u s s e l l  (J. Biol. Chem., 
1931, 93, 693—704).—Traces of vitam in-/) occur in 
the unsaponifiable fraction from the bodies of unfed 
newly-'hatched chicks and none in th a t of 4-week chicks 
fed with irradiated ergosterol or cod-liver oil. During 
the first 4 weeks of life of chicks fed with either 
irradiated ergosterol or cod-liver oil of one third the 
potency of the former the amount of vitamin-Z) 
present in the faices is 26-5 and 43-1%, respectively, 
of the am ount fed. F. 0 . H o w i t t .

E ffect of cod -liver oil an d  u ltra -v io le t i r r a d i 
a tio n , a s  in fluenced  by o y ste r shell, in  th e  d ie t of

confm ed lay in g  h en s . W. A. H e n d r i c k s , A. R. 
L e e , and A. B. G o d f r e y  (J. Agric. Res., 1931, 43, 
517—535).—Cod-liver oil is superior to  15 min. daily 
ultra-violet irradiation. Addition of oyster shell to 
basal diet increased egg production of hens confined 
out of direct sunlight and receiving no cod-liver oil.

W. G. E g g l e t o n .
E ffects of th e  lack  of v ita m in s  on th e  develop

m e n t of tee th . M. S i i i b a t a  (Japan. J . Exp. Med., 
1931, 9, 21—32).—The degenerative changes in the 
histology and chemical composition of the teeth  of 
ra ts and guinea-pigs fed on diets lacking vitamin-A, 
-G, and -D and the histological dental changes caused 
by overfeeding ra ts  on sugar, albumin, fat, and on 
diets lacking in inorg. salts and nutritive val. are 
described. Lack of vitamin-/? caused no recognisable 
change. A. L a w s o n .

H y d ro g en  p ero x id e  a s  a d e tec to r of ra d ia tio n  
fro m  o rg a n ism s . W. S t e m p e l  (Protoplasma, 
1931, 12, 538—548).—Short-wave radiations from the 
root tips of growing plants are detected by the reduc
tion of H 20 2. A. G .  P o l l a r d .

R esp ira to ry  ox id a tio n  a n d  s u g a r  co n ten t in  th e  
tw o sexes of M ercu ria lis  annua. R. B o u i l l e n n e  
and M. B o u i l l e n n e  (Bull. Acad. roy. Belg., 1931,
[v], 17, 980—984).—Male plants of 31. annua show a 
larger content of to tal sugars and of reducing sugars 
than  comparable female plants. This corresponds 
with the greater respiration observed with male plants.

J . W. S m i t h .
R e sp ira tio n  of w in te r  w h e a t p la n ts  a t  low  

te m p e ra tu re s . R. N e w t o n  and J . A. A n d e r s o n  
(Canad. J . Res., 1931, 5, 337—354).—The respiration 
rates of spring and winter wheats were the same 
when measured a t  7°, 0°, or —7° in the autum n. 
As the plants hardened the rates of respiration de
creased, spring wheats showing higher vals. than  
winter wheats. A. G. P o l l a r d .

C hem ical changes in  n itro g e n  frac tio n s  of 
p la n t ju ice on  ex p o su re  to  fro s t. R. N e w t o n , 
W. R. B r o w n , and J . A. A n d e r s o n  (Canad. J .  Res., 
1931, 5, 327—332).—Exposure to frost of the ex
pressed juice of unhardened winter wheat plants pro
duced a decrease in coagulable protein content, an 
increase in NH2-N, and a greater sensitivity to hydro
lysis by dil. NaOH. The inorg. N  constituents 
were unaffected. Addition of sugar to  tho juice 
lessened the extent of the changes. Protein cleavage 
observed in winter-hardened plants is probably the 
result of frost and is not a protective adaptation.

A. G .  P o l l a r d .
C atalase  ac tiv ity  of w h e a t leaf ju ice in  re la tio n  

to  f ro s t re s is tan c e . R. N e w t o n  and W. R. 
B r o w n  (Canad. J . Res., 1931, 5, 333—336).—In 
winter wheat leaves, the catalase activity  of the press 
juice obtained during late summer and autum n was 
directly related to the winter hardiness of varieties.

A. G .  P o l l a r d .
E x p u ls io n  of g as  a n d  liq u id s  fro m  tre e  tru n k s .

F. W. H a a s i s  (Science, 1931, 74, 311— 312; cf. this 
vol., 1198).—Trees of Nyssa sylvatica, Quercus rubra, 
and Eicoria glabra (?) showed a positive gas pressure 
on insertion of a borer. Those of the la tter and of 
Ca-stanea dentata ejected liquid. All trees showing
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these phenomena were defective and formed a  re la t
ively small proportion of those examined.

L. S. T h e o b a l d .
M ovem en t of g ase s  in to  a n d  th rough, p la n ts . 

P. W. Z im m e r m a n , A. E. H it c h c o c k , and W. 
Cr o c k e r  (Contr. Boyce Thompson Inst., 1931, 3 , 
313—320).—E n try  of C2H 4 into plants m ay occur 
through stems, petioles, or leaf blades. The gas pene
tra tes the whole plant, even traversing dead sections 
of tissue. A. G. P o l l a r d .

O xygen a s  a n  e sse n tia l fa c to r in  w ood  fo rm 
atio n . C. G. S c h w a l b e  and K . E. N e u m a n n  
(Cellulosechem., 1931, 12, 287—290).—The juice ex
pressed from birch-wood (cambial layer) has a greater 
dissolving power for 0 2 than  either 0-4% aq. dextrose 
or H 20 . Changes in the sugar content of the juice, 
and cellulose content and Cl absorption of the wood 
(after keeping the wood in contact with the juice in 
presence and absence of 0 2), indicate th a t 0 2 is 
essential for lignification. H. B u r t o n .

P la n t  an a to m y  a s  cond itioned  by  l ig h t in te n 
s ity  an d  so il m o is tu re . W. T. P e n f o u n d  (Amer. 
J . Bot., 1931, 18, 558).—Tho internal and external 
structure of plants varied according to  the level of 
moisture m aintained in the soil and to  the extent of 
exposure to  sunlight. A. G. P o l l a r d .

P h y sio lo g y  of th e  seed  co a t of m aize . W. 
E r e y b e r g  (Bot. Arcliiv, 1931, 3 2 , 392—492).—Tho 
permeability of the seed coat to various dyes and 
other solutions is recorded. In  general fat-sol. colours 
dissolved in H 20  containing 30% EtO H  penetrated 
easily. Perm eation is dependent primarily on the 
size of the mols. and is regulated by surface and 
mol. forces. Results are discussed on the basis of 
Poiseuille’s law. A. G. P o l l a r d .

E ffect of t re a tm e n ts  w ith  ethylene ch lo ro - 
h y d r in  on  th e  p n of th e  ex p ressed  ju ice of p o ta to  
tu b e rs . L. P. M i l l e r  (Contr. Boyce Thompson 
Inst., 1931, 3, 321—335).—An increased p n (0-5—1-0 
unit) of the expressed sap of potatoes resulted from 
treatm ent of the tubers with the chlorohydrin vapour. 
The recorded p n by tho H  electrode was higher than  
by the quinliydrone and glass electrodes or by indic
ators, and increased with the time of passage of H 2 
through the liquid. Direct treatm ent of potato juice 
with the chlorohydrin caused p K changes only a t  
very high concentrations and then in an  acid direc
tion. Juice from treated  potatoes contained more 
C 02 th an  th a t from controls. The p n of potatoes 
increased from the outer surface inwards and the 
effect of the chlorohydrin was shown by changes in 
successive layers. Max. change occurred in the in ter
mediate layers 48 hr. after treatm ent. The effect 
is not related to  the presence of eyes in the tubers 
and is less in the non-dormant condition. Similar 
changes are produced by ethylene bromohydrin.

A. G. P o l l a r d .
H y d ro g en -io n  co n cen tra tio n  of D ig ita lis  in 

fusions. J . C. K r a n t z , jun. (Arch. Pharm ., 1931, 
269, 470—474).—The p a of aq. extracts of Digitalis 
decreases slightly w ith increase in concentration (c=g. 
in 1 litre of extract) of the leaves; p a plotted against

log c gives a straight line. The p n of aq. extracts 
made from leaves kept for 18 months is slightly 
lower than  the p a of extracts of fresh leaves.

H. B u r t o n .
E ffect of p rev io u s  tr e a tm e n t  w ith  s a lt  so lu tio n s 

on  th e  su b seq u e n t o u tw a rd  d iffusion  of e lec tro 
ly te s  fro m  p la n t- tis su e . C. T. I n g o l d  (Ann. 
Bot., 1931, 45, 709—715).—Pretreatm ent with:
the chlorides of Li and N a reduced, and th a t of K  
increased, the ra te of exmosis of cell electrolytes from 
p lant cells into H 20 . A. G. P o l l a r d .

A b so rp tio n  by  p la n ts . I I I .  A b so rp tio n  of 
p o ta s s iu m  in  p re sen ce  of v a r io u s  s a lts . E. 
D í a z  A g u i r r e c h e  (Anal. Fis. Quim., 1931, 29, 453— 
457; cf. ibid., 1929, 27, 368).—When Iv2S 0 4, K 2C03, 
K N 0 3, or K  H  ta rtra te  are added in increasing quan
tities the am ount of K  absorbed reaches a max. 
which does not change further, whilst the increase in 
wt. of the plant reaches a sharp max. and then falls 
rapidly, whilst the P  content diminishes slightly.

R. K. C a l l o w .
R ole of p h o sp h o ru s  in  th e  m e ta b o lism  of 

p la n ts . E . A. C o c k e f a i r  (Amer. J . Bot., 1931, 18, 
582—597).—The P  content of plants is subject to  
environmental and hereditary factors. Max. concen
trations of P  occur a t points of max. metabolic 
activity. Carbohydrate phosphoric esters serve the 
same purpose in the higher green plants as they do in 
muscle contraction and in ferm entation by yeast.

A. G. P o l l a r d .
P h y sio lo g ica l im p o rtan ce  of th e  m in e ra l  ele

m e n ts  in  p la n ts . I I I .  D is trib u tio n  of p o ta s s iu m  
in  th e  p o ta to  p la n t. N. L. P e n s t o n  (Ami. Bot., 
1931, 45, 673—692).—The K  content of potato tissue 
in various stages of growth is determined microscopic
ally, using the cobaltinitrite reagent. All, except 
dead cork cells, contain K  which is localised only in 
the cytoplasm and vacuole and not in the nucleus 
and plastids. Accumulations of K  are prominent in 
all actively dividing tissues. Young leaves contain 
relatively high proportions of K  in all green cells, 
bu t in yellowing leaves cells of the mesophyll lose K , 
which accumulates in the vascular bundles prior to  
translocation. During tuber formation K  accumul
ates in the swollen tips. The distribution of protein 
is similar to  th a t of K. In  parenchymatous cells of 
the stem, inner cortex, and p ith  the proportion of 
protein and K  is low and th a t of starch high. In  
the tubers starch-forming cells contain abundant K.

A. G. P o l l a r d .
In fluence of h ea v y -m eta l co m p o u n d s on p la n t 

cells . A. N i e t h a m m e r  (Protoplasma, 1931, 12, 
554—558).—The ra te  and extent of the plasmolysis 
of red-cabbage cells produced by various solutions of 
N i(N 03)2, A1(N03)3, Ni K  cyanide, and Hg salts are 
recorded”. A. G. P o l l a r d .

N ecessity  of b o ro n  fo r h e a lth  in  c itru s . A. R. C.
H a a s  and L. J . K l o t z  (Bot. Gaz., 1931, 92, 94— 100; 
cf. this vol., 1340).—Previous work is extended and 
confirmed in leaf cuttings and grafted leaf cuttings. 
The diastatic activity  of leaves from B-deficient cul
tures is slightly higher than  from those receiving B.

A. G. P o l l a r d .


