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General, P hysical, and Inorganic C hem istry.
P r im a ry  d a rk  sp ace  of a  G e iss le r  d isch a rg e .

K . B. E m e l e u s  and (M is s ) N. M . Ca r m ic h a e l  (Phil. 
Mag., 192S, [vii], 5, 1039— 1048).—Some of the 
properties of the prim ary dark space on the cold 
cathode of a Geissler discharge can he accounted for 
by an  application of the equations developed by 
Langmuir for the  positive ion sheaths present on 
exploring cathodes. There are, however, discrep
ancies which indicate th a t the cathode receives fast 
electrons from adjacent parts of the discharge which 
could subsequently produce a secondary electronic 
emission from the m etal. A. E . M it c h e l l .

E m iss io n  of p a r tic le s  fro m  h o t p la tin u m  in  
a i r  a t  a tm o sp h e ric  p re s su re , W. D. F l o w e r  
(Phil. Mag., 1928, [vii], 5, 1084—1094).—The Wilson 
cloud method has been emplojred for the ultra- 
microscopic examination of the large ions and nuclei 
em itted from a hot platinum  wire in  air a t normal 
pressure. After removing the source of the nuclei it 
was found th a t the number visible increased to  a 
maximum and then diminished, a result which is 
explained on the theory th a t a t emission the nuclei 
are too small to  be seen and subsequently coagulate. 
The coagulation of the nuclei has been observed and 
the ra te  of coagulation is expressed by the equation 
dn/dt— — kn2, where n  is the number of particles 
present and k is a constant=0-15 X10~8 cm.3/sec. 
This value is in  fair agreement with the value 0-13 X 
10"8 cm.3/sec., obtained by Kennedy for large ions 
and nuclei from a Bunsen flame. A. E. M it c h e l l .

F in e  s tru c tu re  of th e  s p e c tru m  lin es  of 
th a ll iu m  in  th e  u ltra -v io le t. W. M o h a m m a d  and 
S. B. L. M a t h u r  (Phil. Mag., 1928, [vii], 5, l l l l -
l l  14).—Of the twenty-one lines of thallium  reported 
by Exner and Haschek between 6550-15 and 25S0-25 
A., only eleven have sufficient intensity to be photo
graphed by the aid of a quartz Lummer-Gehrcke 
plate. The fine structure of these lines has been 
examined and the positions of the satellites are given.

A. E . M it c h e l l .
D is tr ib u tio n  of e lec tro n s  am o n g  a to m ic  levels.

E. C. S t o n e r  (Proc. Leeds Phil. Soc., 1928, 1, 226— 
231).—Theoretical. I t  is shown th a t electrons may 
be divided into n, k  groups, bu t a subdivision into 
n, k, j  grouplets is not justifiable. For an  n, k group 
for which the maximum number of electrons is 
z [z= 2 (2 &— 1 )] the X -ray sub-level scheme is appro
priate when the group contains 1 or z— 1 electrons. 
For other numbers of electrons, the level scheme 
is completely different, corresponding with other 
multiplicities. W. E. D o w n e y .
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S p e c tru m  of io n ised  so d iu m . K . M a j u m d a r  
(Indian J . Physics, 1928, 2, 345—354).—The spectral 
lines of sodium have been classified by the application 
of the irregular doublet law. An approximate value 
of 47 volts is deduced for the ionisation potential of 
sodium. M . S. B u r r .

E x ten s io n  of th e  i r r e g u la r  d o u b le t law  to  co m 
p lex  sp e c tra . M. S a h a  and P . K . K i c h l u  (Indian 
J . Physics, 192S, 2, 319—342).—The d a ta  for Milli- 
kan and Bowen’s irregular doublet law have been 
collected and tabulated, and the law has been shown 
to hold good in the case of complex spectra. On the 
basis of this law the ionisation potential of carbon 
should be approxim ately 11 volts. This has been 
confirmed experimentally (Fowler, N ature, 1928,121, 
304). Predictions have also been made with regard 
to  spectral lines which are still unknown, belonging 
to  other elements. M. S. B u r r .

R e g u la r itie s  in  th e  s p e c tra  of sex av a len t 
e lem en ts . D . S. J og  (Indian J .  Physics, 1928, 2, 
343—344).—The structure of spectra m ay be eluci
dated  by comparing the spectra of successive ele
m ents which, by electric discharge, have been reduced 
to  the same electronic configuration, e.g., O, F +, and 
N a++. Several lines have been identified as belonging 
to  these elements by the help of the extension of the 
irregular doublet law discussed by Saha and Kichlu 
(cf. preceding abstract). M. S. B u r r .

S c a tte r in g  of e lec tro n s  by  c ry s ta ls . H . B e t h e  
(Naturwiss., 1927,15. 786—788; Chem. Zentr., 1928, 
i, 154).

E x c ita tio n  fu n c tio n  of s p e c tra l  lin es . W.
H a n l e  (Naturwiss., 1927, 15, 832— 833; Chem. 
Zentr., 1928, i, 158).—The excitation function 
(excitation probability in  relation to  the acceleration 
voltage of the bombarding electrons) of the m ercury 
line 2537 A. has been observed in the neighbourhood 
of the excitation potential. A. A. E l o r i d g e .

N ew  ty p e  of d isch a rg e  in  n eo n  tu b es . J . W.
R y d e , L. J a c o b , and B. S. G o s s l in g  (Nature, 1928, 
121, 794).

R y d b e rg  te rm  tab le s . F . P a s c h e n  (J. Opt. 
Soc. Amer., 1928, 16, 231—243)—Values of Z 2N / 
( ra + a )2 are tabulated  for Z==d, 2, 3, and 4, Z  being 
the num ber of the spectrum, N  Rydberg’s constant, 
m  the order number of the term, and a the Rydberg 
correction. C. W. G i b b y .

N ew  re g u la r it ie s  in  th e  b an d  sp e c tru m  of 
h e liu m . G . H . D i e k e , T . T a k a m in e , and T . S u g a  
(Nature, 1928, 121, 793—794).—More than  20 new
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bands, and parts of other bands, have been found; 
m ost of the new bands have the 2p  state as final state. 
Besides bands in which term s of a new' type are 
involved, there were found new bands originating 
from the combination of Curtis’ terms with the 
vibrational quantum  number 1 and 2 .

A. A. E l d r id g e .
/f-E le c tro n  io n isa tio n  b y  d ire c t im p a c t of 

ca thode  ra y s . D. L. W e b s t e r  (Proc. N at. Acad. 
Sci, 1928, 14, 339—344).-—The assumptions under
lying the theory of indirect /¿"-ionisation used in 
previous work (this vol., 691) and here, are first 
tested by finding the ratio of the indirect /ix-line rays 
of silver to  its continuous spectrum rays of the same 
wave-length. This should be independent of all 
questions of resolving power, sensitivity function, 
etc. The results obtained are of the right order, 
although not strictly accurate. The probability of 
direct ii-ionisation by a cathode ray in silver is found 
to  be 0-9 times the probability of an  equivalent 
quantum  emission in the continuous spectrum ; the 
ratio is practically constant with change of voltage, 
and therefore m ust hold, not only for ordinary thick 
targets, bu t for infinitely thin targets also. The 
absolute probability of direct /¿'-ionisation is also 
estim ated with large limits of error, and found to 
agree with Thomas’ theory. I t  seems probable th a t 
the process of direct ionisation is no t usually an 
internal photo-electric effect, bu t rather a process of 
repulsion between electrons obeying laws much like 
the inverse square law. A. J . M e e .

A n aly sis  of sp e c tra  a r is in g  fro m  q u ad ru p ly - 
io n ised  tin , S n  v . R. C. G ib b s  and H. E. W h it e  
(Proc. Nat. Acad. Sci, 1928, 14, 345—348).—Most of 
the strong lines in the spectrum of S n v  have been 
identified. A table showing the intensities, wave
lengths, and frequencies of the identified lines is 
given, and the spectrum is analysed. A. J .  M e e .

S tru c tu re  of som e s p e c tra  w ith  r e g a rd  to  
re c e n t th eo re tic a l co n s id era tio n s . T. L. d e
B r u in  (Arch. N éerland, 1928, [iii], A, 11, 70— 153).— 
A comprehensive paper giving the results of researches 
which confirm the spectroscopic displacement law 
of Sommerfeld and Kossel. The arc and spark 
spectra of several elements were photographed, using 
the method of discharge without electrodes. The 
spectrum of potassium was examined and the exist
ence of two characteristic spectra shown. One is 
yellowish-green and the other is bluish-violet. The 
former is due to the neutral atom, K  I, the latter to 
the singly-ionised atom, K  n , and is comparatively 
simple. The spectrum of K  ii was analysed and 
compared with th a t of neutral neon, Ne i, and neutral 
argon, A i. I t  shows some analogy to both these 
spectra, as it should do if the Bohr theory is correct. 
The structure of the spectrum is discussed in relation
ship to the configuration of the atom. I t  is also 
shown th a t the 3;t structure is more stable than  the 
42, which is not so for the rare gases. The Zeeman 
effect in the case of the K  i i  lines was examined 
partly  for ordering the spectrum, and partly  in an 
attem pt to verify the theory of Landé and Heisen
berg, but the diffuse way in which the lines split 
made measurements impossible. The spectra of

doubly-ionised potassium, K  in , and triply-ionised 
potassium, K iv, were difficult to  study, bu t should 
be equivalent to  those of non-ionised fluorine, F  i, 
and chlorine, Cl I, and singly-ionised fluorine, F  n , 
and chlorine, C ln , respectively. The spectrum of 
fluorine was obtained by passing a discharge without 
electrodes through silicon tetrafluoride. The theo
retical scheme for terms of F  i is drawn up, and 
the terms found are experimentally identified. The 
ionisation potential of fluorine calculated from the 
fundamental term  is found to be 16-7 volts. The 
spectrum of singly-ionised fluorine F  n  was inves
tigated and compared with the analogous spectra of 
non-ionised oxygen, 0 1, and non-ionised sulphur, 
S i ; the structure is shown to be similar. The 
spectrum of singly-ionised neon, Ne n , wras analysed 
and shown to be analogous to th a t of non-ionised 
fluorine, whilst th a t of doubly-ionised neon, Ne in , 
is similar to  th a t of singly-ionised fluorine. The 
structure of the terms of the spectra examined con
forms to the new theory of Heisenberg and Hund 
on complex spectra. The spectra of selenium, 
arsenic, and indium were investigated by the same 
method with a view to relate them  with the theory 
of Hund. A. J .  M e e .

S p e c tru m  of io n ised  neon . T. L. d e  B r u in  
(Proc. K . Akad. Wetensch. Amsterdam, 1928, 31, 
2—13).— 180 Lines of the spectrum of ionised neon 
(Ne i i ) have been classified in a term  scheme and 
the deepest quadruplet terms identified. The N e ii 
spectrum has a structure analogous to th a t of the 
F I  spectrum. This is in agreement with the theory 
according to which the spectra of the ionised rare 
gases should have the same structure as the F I  
spectrum (cf. A , 1927, 82). In  Ne n  the terms have 
approximately double the value of the analogous 
term s of F  I. M. S. B u r r .

In te n s ity  m e a su re m e n ts  in  th e  secondary  
sp e c tru m  of h y d ro g en . L. S. O r n s t e i n , W. 
K a p u s c in s k i , and (Miss) J .  G. E y m e r s  (Proc. Roy. 
Soc, 1928, A, 119, 83—91).—The figures given by 
McLennan for the intensities in  the secondary spec
trum  of hydrogen (A , 1927, 1004) are only densities, 
and it is shown th a t, since the relations between 
density and intensity are not simple, McLennan’s 
values could not be used for theoretical investigations 
of the secondary spectrum. The intensities of about 
230 lines over the region 4500—4900 A. have now 
been measured by the U trecht method. In  this 
region, the value of the sensitivity of the photo
graphic p late depends strongly on the wave-length, 
and allowance was made for this. The method used 
for the analysis of closely adjacent lines is described 
in  detail. The intensity values are compared with 
McLennan’s densities; for moderate intensities the 
ratio  of the results is almost constant, bu t no propor
tionality is shown for higher intensities.

L. L. B ir c u m s h a w .
R ela tio n  b e tw een  m e a n  s to p p in g  p o w er an d  

m e a n  ra n g e  of (3-rays. . E . J .  W il l ia m s  (Proc. 
Camb. Phil. Soc, 1928, 24, 315—319).—The true ra te  
of loss of energy or “ stopping power ” of [3-rays is 
the quantity  dT/dx, w'here dT  is the mean energy 
lost by rays of energy T  in travelling a distance dx
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along their paths. The cloud m ethod enables only 
the to ta l ranges of (3-particles to  be observed, and in 
deducing the stopping power from the mean range R, 
dT/dR  is not exactly the same as dT/dx, owing to 
straggling. The relation between these two quan
tities is calculated so th a t the cloud m ethod m ay be 
rigorously interpreted. For rays of 10,000 volts 
traversing light elements the correction is about 7%, 
whilst for a-rays it is negligible. C. J . S m it h e l l s .

A bso lu te  in te n s ity  m e a su re m e n ts  on  th e  
so d iu m  flam e. D u ra tio n  of th e  ex c ited  s ta te .
L . S. O r n s t e in  and E. F. M. v a n  d e r  H e l d  (Ann. 
Physik, 1928, [iv], 85, 953—960).—The absolute 
intensity of the green mercury line from a quartz 
lamp was first measured and then photographic com
parisons were made of the sodium flame and the 
yellow light from a N itra  lamp, and the green line 
with the green light from the N itra lamp. For the 
sodium flame, 250 quanta per sec. per atom  are 
em itted a t 1970° Abs. The Einstein equation leads 
to the value 5 x l 0 ~8 sec. for the period of excitation 
as .against the values 1-6 and 3-8 x l 0 ~8 sec. due to 
Minkowski (A., 1926, 650) and Kerschbaum (A., 1926, 
652), respectively. R . A. M o r t o n .

M eth o d s of e s tim a tin g  th e  in te n s itie s  of 
s p e c tra l lin es . W. H . J . C h il d s  (Proc. Physical 
Soc., 1928, 40, 132—148).—A critical discussion of 
several methods of spectral photom etry applied to 
the special case of the band spectrum of helium is 
given. The. preferred m ethod is to photograph the 
line spectrum in the usual way and then calibrate 
the plate by illuminating the slit with a tungsten- 
filament lamp in such a way th a t  on development a 
number of continuous spectra of progressively increas
ing density are obtained. From these images the 
relation between the intensity of light and density 
of image, and between plate sensitivity and wave
length, m ay be ascertained. Density measurements 
are obtained by means of a selenium cell micro- 
photometer. C. J . Sm it h e l l s .

S tru c tu re  of th e  second  o rd e r  sp e c tru m  of 
su lp h u r. J . G i l l e s  (Compt. rend., 1928, 186, 
1354— 1355).—The values of the combinations of the 
m ultiplets am j^S  andiP  of the S n  spectrum, are 
deduced from those previously published (cf. this 
vol., 565). J .  G r a n t .

C erta in  m u ltip le ts  in  th e  s p e c tra  of Cd i n  and  
In  iv . R. C. G ib b s  and H. E . W h i t e  (Physical Rev., 
1928, [ii], 31, 776—781).—W ith the aid of the tran 
sitions from 3PJ)F, 1PI)F(4d95p) to 3D, lD(4d'Jos) 
already determined for P d  I  and Ag II, the corre
sponding lines in the spectra of Cd h i  and In  iv 
have been identified and tabu lated ; the transitions 
from 3D V 3P 1, and 1P 1(4d95jj) to  1<S'0(4fZ10), the lowest 
level, have also been identified for Ag n , Cd h i, and 
In iv. The validity of the irregular doublet law is 
confirmed. " A. A. E l d r id g e .

A pplication  of th e  X -ray  law s  to  o p tica l s p e c tra  
of h ig h er ra n k , an d  th e  c la ss ific a tio n  of G a iv  
and  Ge v . J . E . M a c k , 0 . L a p o r t e , and R. J . 
L a n g  (Physical Rev., 1928, [ii], 31, 74S—772).—The 
(3c£94s) and (3d94p) levels of Ga iv  and Ge v, and a 
tentative (3d10) level for Ga iv  have been found, and

the levels formerly classified as 3D V 1P 1(3rf°4p) of 
Zn h i  have been interchanged. Evidence is adduced 
to show th a t of the 3D, W ^Ps) the 3D 2 level approaches 
the limit 2£>3(d9), contrary to H und’s theory. Dis
tinctions between X-ray and optical spectra in 
application of the X -ray laws are considered, as also 
is the  shape of the c 1 (first order screening number) 
curve for isoelectronic spectra. The irregular doublet
law is not always valid. A. A. E l d r id g e .

A rc  sp e c tru m  of g e rm a n iu m . C. W. G a r t l e i n  
(Physical Rev., 1928, [ii], 31, 782—792).—The wave
lengths (±0-03 A.) of germanium arc lines above 
1870 A. are tabu lated ; the relative energy levels 
have been determined and transitions corresponding 
with 73 lines identified. The first resonance potential 
is 4-65 volts and the ionisation potential determined 
by the limit 2P 1 is 7-85 volts. Similarities in the arc 
spectra of silicon, germanium, tin, and lead are 
considered. A. A. E l d r i d g e .

L ow est te rm s  in  th e  s p a rk  sp e c tru m  of n ick e l 
an d  co p p e r (Ni n  an d  C u i i ). R. J . L a n g  (Physical 
Rev., 1928, [ii], 31, 773—775).—In  the spark spec
trum  of nickel the lowest term s 2D 23(d°) lie 6884 and 
8391 cm .-1 below (PF\ ; in th a t of copper 1S 0(d10) 
lies 21925 cm .-1 below a3Z>3. A. A. E l d r id g e .

A rc  a n d  s p a rk  s p e c tra  of t i ta n iu m . I. S p a rk  
sp e c tru m , T i II. II . A rc  sp e c tru m , T i I.
H. N. R u s s e l l  (Astrophys. J ., 1927, 6 6 , 283—328, 
347— 43S).—I. All b u t the weakest lines have been 
classified; 33 doublet and 17 quadruplet terms have 
been identified. Three series of two members each 
indicate an ionisation potential of 13-6 volts. H und’s 
theory of the relation of spectral lijies to electronic 
configurations in the atom  is confirmed. A com
parison of the spectra of Ti n  and Sc i shows th a t 
Moseley’s law is closely satisfied.

II . The arc spectrum is complicated; 43 singlet, 
65 triplet, and 34 quintuplet term s have been identi
fied. There are no intercombinations between sing
lets and quintuplets. H und’s theory is again con
firmed. Seventeen series, converging to seven differ
ent limits, all term s of Ti n ,  have been identified; 
the ionisation potential is 6-81 volts. The spectra of 
Ti i and V ii  are similar in s tru c tu re ; comparison 
indicates th a t the ionisation potential of V n  is 
approxim ately 14-1 volts. A. A. E l d r id g e .

Z eem an  effect an d  sp e c tra l te rm s  in  th e  a rc  
sp e c tru m  of p la tin u m . A. C. H a u s s m a n n  
(Astrophys. J ., 1927, 6 6 . 333—346).—The Zeeman 
effect of 173 arc lines of platinum  was investigated in 
the region 5500—2500 A . ; 33 of the lines could be 
identified from their patterns. Twelve low levels 
have been identified; the ground term  is 3D3, d9s. 
There are 45 interm ediate and 15 high levels. P rac
tically all the strong lines in the arc spectrum are 
a ttribu ted  to combinations between these levels.

A. A. E l d r id g e .
W av e-len g th s  of ca rb o n , oxygen, an d  n itro g en  

in  th e  e x tre m e  u ltra -v io le t w ith  a  concave 
g ra tin g  a t  g ra z in g  incidence. J . B. H o a g  
(Astrophys. J ., 1927, 6 6 , 225—232).—W ith a vacuum 
spectrograph of special design, wave-lengths from 
1658 to  558 A. for spark discharge through mag-
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nesiurn and carbon electrodes were obtained; by 
passing gases through the electrodes, gaseous and 
metallic spectra are simultaneously obtained.

A. A. E l d r id g e .
S eco n d ary  s ta n d a rd s  of w av e-len g th  ; in te r 

fe ro m e te r m e a s u re m e n ts  of iro n  a n d  neo n  lin es. 
H. D. B a b c o c k  (Astrophys. J ., 1927, 6 6 , 256— 282); 
—Standard wave-lengths are recorded for 286 iron 
lines, X 3407—6677 A., and for 11 neon lines, >. 5852— 
6506 A'., measured in term s of the prim ary standard, 
6438-4696 A., of cadmium. The neon wave-lengths 
agree precisely with the values adopted as secondary 
standards, bu t the non  wave-lengths are system atic
ally smaller than  the adopted values. The differences 
are discussed. A. A. E l d r id g e .

A b so rp tio n  sp e c tru m  of m e rc u ry  a t  h ig h  
p re s su re  ad m ix ed  w ith  n itro g en . H. R. M o o r e  
(Science, 1927 , 6 6 , 543—544).—The bands already 
observed (Mohler and Moore, A., 1927, 917) have 
been extended towards the red to  3087 A. a t 215—- 
305°, and towards the violet to  2666 A. a t 425—530°, 
by  the addition of nitrogen. Forty-two such bands 
were observed. The band a t 2528 A. was always 
obtained with mixtures of mercury and nitrogen, and 
appears to be definitely conditioned by the presence of 
nitrogen. Resonance broadening increases with the 
pressure of the nitrogen. The extension of the bands 
m ay be ascribed to  the increase in  concentration of 
H g2 molecules resulting from the combined effect of 
the nitrogen and the radiation used as a source, or 
they m ay represent the vibrational spectra of HgN, 
molecules, unstable or quasi-stable, formed between 
nitrogen molecules and excited mercury atoms.

A . A . E l d r id g e .
B an d  sp e c tru m  of m e rc u ry  ex c ited  b y  a  h ig h - 

frequency  d isch a rg e . J .  G. W i n a n s  (Nature, 
1928,121, 863—864).—The spectrum of the discharge 
showed the m ercury arc lines and the mercury bands 
with maxima a t 4850, 3300, 2540, and 2345 A. ; 
distilling vapour is necessar3r for the excitation of 
the bands 4850, 3300, and 2345 in  a high-frequency 
discharge. The band a t 4850 A. is destroyed by 
local heating. The initial excited state  for the band 
4850 A. differs from th a t  of the band a t 3300 A. and 
from those of the bands a t 2345 and 2540 A., bu t the 
final states of the bands a t 2345 and 2540 A. are the 
same. A. A. E l d r id g e .

S p e c tra  of doubly- an d  treb ly -io n ised  t i ta n iu m .
(T i h i  an d  T i iv ). H. N. R u s s e l l  and R. J .  L a n g  
(Astrophys. J ., 1927 , 6 6 , 13—42).—Thirty-one new 
lines of Ti iv and 90 lines (mostly new) of Ti in  have 
been identified between 5492 and 423 A .; all the former 
and all bu t four of the latter have been classified. 
Twelve term s are tabulated for T i iv ;  the 3D  term  
is the lowest, and the ionisation potential is 43-06 
volts. Nineteen terms were identified for Ti i l l ; the 
estim ated ionisation potential is 27-64; 1-0 volts. 
The spectrum of Sc m  is briefly discussed.

Ch e m ic a l  A b s t r a c t s .
P h o to g ra p h y  of th e  in fra -re d  so la r  sp ec tru m . 

H. D. B a b c o c k  (Nature, 1928, 121, 830—831).— 
About 12  lines between 1 0 0 0 0  and 10750 A. have 
been observed on prismatic plates, one a t 10049-8 A. 
being specially conspicuous; it is evidently the fourth

member of the Paschen series of hydrogen. On 
grating plates a number of lines were also observed.

A. A. E l d r id g e .
A p p lica tio n  of th e  i r r e g u la r  d o u b le t law  to 

co m p lex  sp ec tra . K . M a j u m d a r  and G. R. 
T o s h n iw a l  (Nature, 1928, 121, 828—829).—Saha 
and K ichlu’s application of the irregular doublet law 
to complex spectra (this vol., 209) is confirmed in the 
groups Ne, N a+, Mg+ + and A, K +, Ca+ + . The: view 
th a t  the spectrum of the solar corona is composed of 
the lines of Ca+H_ is no t supported. The ionisation 
potential of Ca~^ is about 52 volts.

A. A. E l d r id g e .
R ela ted  lin es  in  th e  sp e c tra  of th e  e lem e n ts  of 

th e  iro n  g ro u p . H. N. R u s s e l l  (Astrophys. J .,
1927, 6 6 , 184—216).—The arc and spark spectra of 
potassium, calcium, scandium, titanium , vanadium, 
chromium, iron, cobalt, nickel, copper* and zinc have 
been classified sufficiently to  illustrate the similarity 
of spectral groups resulting from similar electron 
transitions. Homologous terms and homologous lines 
as n  varies from 1 to  12  are tabulated.

Ch e m ic a l  A b s t r a c t s .
S p e c tru m  of io n ised  so d iu m . 0 . L a p o r t e  

(Nature, 1928, 121, 941).—By using one of the 
differences between pahs of lines in the Na i i  spectrum 
(Newman, 1 his vol., 210), i t  is possible to  arrange 
numerous strong lines as combinations of four s terms 
with ten  j) terms corresponding w ith the transition 
3s13P —3?:)12  (S,P,D). A. A. E l d r id g e .

O p tica l c h a ra c te r is a tio n  of s p a rk  em iss io n  
sp e c tra . G. I .  P o k r o w s k i  (Z. Physik, 1928, 4 8 , 
58 6—5 93 ).—By assuming th a t the energy consumed 
in  a spark is proportional to  the square of the root 
mean square value of the current flowing through the 
arc, the to ta l intensity I  of n  spectral lines is shown 
to be related to  the current i  and to  the  absorptive 
power, k, of the m etal vapour through which the 
spark takes places by the expression I=ai--\-b( 1 — 
erkci'), where a, b, and c are constants. I t  is also 
shown th a t for a given value of i, I  is linearly related 
to  the width, of the spark gap. D ata relating to 
lines 5000 , 5200 , 5890  A. in  the spark between copper 
and electrodes are shown to be in agreement with the 
above expression. R. W. L u n t .

A ctive n itro g en . P . K . K i c h l u  and D. P . 
A c i i a r y a  (Nature, 1928, 121, 982—983).—The spec
trum  of active nitrogen includes a  band system from 
7500 to  S900 A., doubtless originating from the 
N2 molecule, and presumably analogous to  A , B, a 
bands of oxygen. The results of McLennan, Ruedy, 
and Anderson (this vol., 456) are criticised.

A. A. E l d r i d g e .
N ew  p h o to -e lec tric  p h en o m en o n  w ith  th in  

sh ee ts  of a lk a li m e ta ls . R .  S u h r m a n n  (Natur- 
wiss., 1928, 16, 336).—W hen th in  sheets of alkali 
metals are illuminated with the mercury 240 [4 /. line, 
the light intensity-voltage characteristic reaches a 
sharp saturation value a t a few volts. A t the red 
lim it (313 ¡xa), however, i t  rises steadily with increasing 
potential. The same phenomenon is found bu t to  a 
less degree with thicker sheets. J .  W. S m it h .

P re d ic te d  io n isa tio n  p o te n tia l of ra d o n . S. C. 
B iswas (Phil. Mag., 1928, [vii], 5, 1094— 1098).—I t
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is shown th a t the ionisation potential of an atoin is 
given by the expression / (V0ll6)=3-S3/m /r2, where 
k  and n  are respectively the azim uthal and radial 
quantum  numbers of the external electron and r2 is 
the mean square radius of the nk  orbit. Since for 
elements of the same group of the periodic classi
fication k is constant, i t  follows th a t the ionisation 
potentials of these elements will be proportional 
inversely to  the square of the radius and directly to  
the radial quantum  number. From crystal structure 
and other measurements it  is shown th a t  the atomic 
radius of radon shonld be 1-81 ¿0-03  A., whence taking 
the quantum  numbers in question as 6  and 2  the 
ionisation potential should be 14-0 ±0-5 volts, a result 
in general accordance w ith the known values for 
krypton arid xenon, b u t in disagreement with the 
predictions of Turner (A., 1924. ii, 797) and others.

A. E. M i t c h e l l .
C ause of lo ss  of th e rm io n ic  ac tiv ity  of th o r ia te d  

tu n g s te n  f ila m e n ts  u n d e r  c e r ta in  v o ltag e  con
d itio n s. (Miss) A. C. D a v ie s  and (Miss) R. N. 
Moss (Phil. Mag., 1928, [vii], 5, 989— 1010).—I t  is 
found th a t  loss of thermionic activity  is due to  the 
bombardment of the filament by positive ions which 
originate in their tu rn  from the electron bom bard
m ent of the grid and plate. W. E. D o w n e y .

E lec tro n  th e o ry  of m e ta ls . A. S o m m e r f e l d  
(Naturwiss,, 1927, 15, 825—832; 1928, 16, 374— 
381 j,—The old electron theory of metals is discredited, 
bu t i t  can be rehabilitated w ithout the adoption of 
new physical assumptions. The statistical treatm ent 
of the assumptions of Drude and Lorentz m ust be 
replaced by a new treatm ent based on the wave- 
mechanics. The present work is concerned mainly 
with the development of a wave-mechanical theory 
of conductivity in metals, and the variations with 
changes in tem perature and pressure. Starting from 
the Pauli principle and the Ferm i-Dirac statistics, it 
is shown th a t  the mean velocity of an electron-gas is 
independent of tem perature; wave-lengths in  terms 
of de Broglie’s ideas are then calculated, and after 
considering the Richardson and Volta effects, i t  is 
possible to  develop the theory of metallic conduction 
so as to  obtain satisfactory agreement between the 
observed and calculated data. A final section is 
devoted to  the direction-dependence of conductivity 
and the therm al forces in unicrystalline material.

R. A. M o r t o n .
E lec tro n  em iss io n  in  in ten se  e lec tric  fields. 

R. H. F o w l e r  and L. N o r d h e im  (Proc. Roy. Soc., 
1928, A, 1 1 9 ,173—181) .—The phenomenon of electron 
emission in intense fields can be accounted for in 
a satisfactory quantitative way by Sommerfeld’s 
revived electron theory of metals (see preceding 
abstract). Nordheim’s results (this vol., 452) are 
extended to  include the effect of an external field, 
using the same methods and the same underlying 
picture of the metal. The formula 1 =  CF2e~al1' is 
established, independent of the tem perature a t low 
temperatures, in agreement with experiment. No 
theoretical justification is found for the general 
formula for the current, valid over wide ranges of 
tem perature and field strength, suggested-by Millilian 
and Lauritsen (Proc. N at. Acad. Sci., 1928, 14, 45).

Exception is taken to  the assertion of these authors 
th a t  the conduction electrons, unlike the thermions, 
do not share in the therm al energy of agitation of 
the atoms. I t  is found th a t Sommerfeld’s picture of 
a m etal yields the formula both for strong fields and 
for thermionic emission, a single set of free conduction 
electrons distributed according to  the Ferm i-Dirac 
statistics sufficing for both purposes.

L. L. B ir c u m s h a w .
L ib e ra tio n  of e lec tro n s  fro m  a  m e ta l  su rface  

by  p o s itiv e  ions. F . M. P e n n i n g  (Proc. K. Akad. 
Wetensch. Amsterdam, 1928, 3 1 ,  14—23).—In  order 
to  get more information as to  the p art played by 
positive ions in a gas discharge, two methods have 
been devised for determining experimentally the 
number of positive ions required to liberate one 
electron from a m etal surface. In  neon, the 
number of electrons liberated by one positive ion a t 
zero velocity from a copper or iron surface, is of the 
order of 0-05. In  argon a0 is smaller than  in neon, bu t 
a t a magnesium surface it is larger than  a t a copper 
surface. Measurements have also been carried out 
with hydrogen to  compare the m ethod w ith th a t 
employed by Baerwald (Ann. Physik, 1921, [iv], 6 5 , 
167), but, for a potential of 1000 volts, the value of 
a was only 10% of th a t found by Baerwald.

M. S. B u r r .
H y d ro g en  ac tiv a ted  by  th e  e lec tric  d isch a rg e . 

A. d e  H e m p t i n n e  (Bull. Acad. roy. Belg., 1928,
[v], 1 4 , 8—17).—See this vol., 139.

P h o to -e lec tr ic  th re sh o ld  an d  h e a t  of d isso c i
a tio n  of th e  p o ta s s iu m  m olecu le . R. W. D it c h - 
b u r n  (Proc. Camb. Phil. Soc., 1928, 2 4 , 320—327).— 
Absorption curves and photo-ionisation experiments 
agree and give for the molecular photo-electric 
threshold value of potassium 2555^20 A. The 
energy of dissociation of the potassium molecule is
O-SOgiO-Ol volt, and the heat of dissociation 
11400 g.-cal. Between 200° and 500° the fraction 
associated varies from 10~4 to  10~2.

C. J . S m it h e l l s .
H igh -freq u en cy  e lec tric  d isc h a rg e  a t  low  

p re s su re s . * J . T a y l o r  and W. T a y l o r  (Proc. 
Camb. Phil. Soc., 1928, 2 4 , 259—267).—Experim ents 
have been carried out under widely varied conditions 
on discharges through gases, under the influence of 
high-frequency oscillations (order 1 0 7 cycles per sec.), 
using tubes of the electrodeless type. The influence 
of the wall material is shown by the fact th a t  on 
pumping down tubes no t previously baked out, the 
order in which the discharges were first obtained on 
increasing the voltage w as: soft glass, pyrex, and 
quartz. Even a t  the highest degree of exhaustion 
and with the mercury vapour (from the pumps) 
frozen out, faintly luminous discharges could be 
obtained. W ith a high frequency of alternation 
there will be no separation of charges, and the n e tt 
effect will be a periodic movement of the electrons 
through an atmosphere of positive ions, the observed 
luminosity arising from recombinations proceeding 
between oppositely charged particles. The discharge 
passes more easily in wide tubes than  in narrow ones, 
with a  dark space between the glow and the wall. 
The luminosity can be conducted along the tube by
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moving an earthed conductor such as the hand along 
the outer walls. By lining the inside of a tube with 
m etal gauze connected to a voltage supply, i t  is 
shown th a t the luminosity is destroyed by a uni
potential wall. Injection of slow electrons into the 
glow has little effect. A new type of spherical glow 
has been obtained in  bulbs, and discharges of this 
kind are regarded as uniform high-tcmperature 
enclosures of electrons and positive ions maintained 
artificially. R. A. M o r t o n .

E lec tro d e less  d isch a rg e  th ro u g h  gases. J . J .
Thomson (Proc. Physical Soc., 1928, 4 0 , 79—89).— 
An electrodeless discharge is produced by placing 
outside a glass tube containing gas at a low pressure 
a solenoid connected to the outsides of two Leyden 
jars, the insides of which are connected to the 
terminals of an induction coil. Rapidly alternating 
currents pass through the solenoid, and the electro
magnetic induction starts currents in the exhausted  
vessel which flow in rings co-axial with the solenoid. 
The theory of the discharge is discussed. There is a 
critical gas pressure, depending on the frequency, at 
which the discharge passes most easily. W ith heavy 
currents the magnetic force is greatest near the walls 
of the bulb and produces a condition resembling the 
Heaviside layer. The discharge is assisted by the 
action of light, which is attributed to the absorption 
of energy by the gas molecules rendering them more 
easily ionised. The effect of impurities in the bulb 
is investigated. Free electrons become attached to 
electronegative elements like phosphorus and sulphur 
and ionisation is reduced. Metals also hinder the 
discharge by combining with gas molecules which are 
in a more active state than normal. The normal 
oxides of magnesium, calcium, and zinc combine with 
oxygen under the influence of the discharge to form 
higher oxides. C. J. Smithells.

E x c ita tio n  of th e  D -lines by  th e  g re en  so d iu m  
b an d . E . L. K i n s e y  (Nature, 1928, 121, 904— 
905).—In accord with the views of Wood and Kinsey 
(this vol., 687), the green sodium band excites the 
.D-lines in pure sodium vapour, bu t only in a narrow 
tem perature ran g e ; the atomic lines appear somewhat 
below 400°, are maximal a t 410°, and disappear 
above 450°. A t 410° the molecules are probably only 
55% dissociated. A. A. E l d r i d g e .

S p ace -d is tr ib u tio n  of th e  p h o to -e lec tro n s 
e jec ted  by  A '-rays. E. C. W a t s o n  (Physical Rev., 
1928, [ii], 3 1 , 728—741).—R utherford’s theory of 
nuclear scattering, together with the assumption th a t 
all the electrons s ta rt from the parent atom in the 
same direction, accord with the observed distribution 
of the photo-electrons ejected by X-rays.

A. A. E l d r id g e .
P h o to -e lec tr ic  effect an d  th e rm io n ic  em ission . 

P. W. B r id g m a n  (Physical Rev., 1928, [ii], 31, 
862—S66).—A correction and extension of previous 
work (this vol., 213). A. A. E l d r id g e .

V o ltag e -in te n s ity  re la tio n s  in  th e  m e rc u ry  
sp e c tru m . W. D. Cr o z ie r  (Physical Rev., 1928, 
[ii], 3 1 , 800—811).—V oltage-intensity curves were 
obtained for 2 0  mercury lines, when excited by elec
tron  impact. There is no significant change in the

number of atoms in  a given energy state as the 
ionisation potential is passed. The probability of 
different transitions down from a given energy state 
m ay not be independent of the way in which this 
s tate  is excited. A. A. E l d r id g e .

S erie s  an d  io n isa tio n  p o te n tia ls  of th e  ele
m e n ts  of th e  iro n  g ro u p . H. N. R u s s e l l  (Astro- 
phys. J ., 1927, 6 6 , 233—255).—Series, usually of two 
members only, have been identified in the arc spectra 
of potassium, calcium, scandium, titanium , vanadium, 
chromium, manganese, iron, cobalt, nickel, copper, 
zinc, and in the spark spectra of calcium, scandium, 
titanium , manganese, nickel, copper, and z inc ; 
approximate series limits are determined and tab u 
lated. Four im portant modes of ionisation of the 
neutral atom and three for the second ionisation are 
indicated. The following principal and second ionis
ation potentials are recorded : potassium 4-32,
— ; calcium 6-09, 11-82; scandium 6-57, 12-80; 
titanium  6-80, 13-60; vanadium 6-76, 14-7; chromium
6-74, 16-6 ; manganese 7-40, 15-70 ; iron 7-S3, 16-5 ; 
cobalt 7-81, 17-2; nickel 7-64, 18-2; copper 7-69, 
20-34; zinc 9-36, 17-89. New high terms, arising 
from configurations involving a 5« electron, have 
been identified in the spectra of vanadium, m an
ganese, cobalt, and ionised manganese.

A. A. E l d r id g e .
A stro p h y sica l e s tim a te s  of io n isa tio n  p o ten 

tia ls  of iro n , y ttr iu m , an d  la n th a n u m . A. V. 
D o u g l a s  (Nature, 1928, 1 2 1 , 906).—Ionisation 
potentials are estimated, from astrophysical data, to 
have the following values : iron, 6-6  (by comparison 
w ith scandium and titanium ), 5-5 (by comparison 
with strontium  and barium ); yttrium , 6-6  ; lanthanum ,
4-9 volts. ” A. A. E l d r id g e .

Io n isa tio n  b y  m e ta s ta b le  a to m s. F. M. P e n 
n in g  (Naturwiss., 1927, 1 5 , 818; Chcm. Zentr., 1928,
i, 155).—The condition for the reduction of the 
sparking potential of an inert gas for large values of 
pel (pressure X separation of electrodes) on adm ixture 
of another gas is Vmtl> V i’ (F met=excita tion  
potential of the m etastable form of the inert g a s ;
F,-»^ionisation potential of the admixed gas). The 
explanation is based on the scheme : metastable
atom-[-foreign atom = norm al atom + foreign ion. 
Measurements were made on neon with admixed 
mercury, krypton, argon, hydrogen, and nitrogen, 
and on argon w ith admixed iodine, mercury, xenon, 
and krypton. A. A. E l d r id g e .

C u rre n t d en s ity  of th e  n o rm a l ca th o d e  fall. 
W. d e  G r o o t  (Naturwiss., 1927, 1 5 , 818; Chem. 
Zentr., 1928, i, 155).—The current density was smaller 
in a m ixture of neon (containing 30% of helium) and 
argon (0 -1—2 %) Jthan in the separate gases; two 
types of discharge were observed.

A. A. E l d r id g e .
L oss of ch a rg e  of p o sitiv e  ra y s  an d  th e  

in fluence of n e ig h b o u rin g  m e ta llic  w a lls . E .  
R u c h a r d t  (Z. Physik, 1928, 4 8 , 594—599).— 
Polemical. A reply to Koenigsberger (A., 1927, 
806). J .  W. S m it h .

•M obilities of th e  p o sitiv e  io n s  fo rm e d  by  a lp h a -  
ra y s  in  a ir , h y d ro g en , an d  h e liu m . J . S. R o g e r s  
(Phil. Mag., 1928, [vii], 5, 881—903).—From the
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experimentally observed decrease in the mobility of 
ions during their life i t  is concluded th a t an ion, in a 
very short time after its formation, has developed into 
a cluster. The mobility changes in definite steps. 
If  the changes in  mobility were due to  the gradual 
addition of neutral molecules, a gradual change in 
the mobility with the life of the ion would be expected. 
This step change in mobility is unexplained.

W. E. D o w n e y .
M ea su rem en t of d isp lace m e n ts  of n eg a tiv e  

c a r r ie r s  in  flam es. E. M a r x  and P. K a b p l e r  
(Physikal. Z ,  1928, 2 9 , 261—269).—A flame is 
charged with solutions of alkali m etal salts and the 
variation of the “ displacement ” K 2 , where iiY  =  
pX2 (p being the charge-number and K 2 the mobility) 
with the concentration c determined. I i 2 varies as 
(1 /c)i+ constan t, and the magnitude AY x  (at. wt.) * 
is the same for rubidium, potassium, and sodium at 
a given norm ality ; lithium is anomalous.

R. A. M o r t o n .
R eflex ion  of e lec tro n s  b y  a  c ry s ta l  of n ickel. 

C. J .  D a v is s o n  and L. H. G e r m e r  (Proc. N at. Acad. 
S ci, 1928, 1 4 , 317—322).—In  continuation of pre
vious work (A , 1927, 492), an electron beam was 
directed against a {1 1 1} face of a nickel crystal a t 
various angles of incidence, and the intensity of 
scattering in the incidence plane measured as a 
function of bombarding potential and direction. 
Whenever the speed of the incident electrons is com
prised within any of certain ranges, changing in 
location as the angle of incidence is varied, a sharply- 
defined beam of scattered electrons issues from the 
crystal in the direction of regular reflexion. In  each 
of these ranges there is an optimum speed where the 
intensity  of the reflected beam is a maximum. The 
phenomenon is the analogue of the regular selective 
reflexion of X-rays, b u t the Bragg formula does not 
hold, although there is a simple correlation between 
the observed positions of the maxima and the positions 
calculated by the Bragg formula. A. J .  M e e .

L u m in o u s  b ea d s  of m e ta l  p a r tic le s  sp u tte re d  
b y  d is ru p tiv e  d isc h a rg e  in  m a g n e tic  field . H.
N a g a o k a  and T. F u t a g a m i (Proc. Im p. Acad. Tokyo, 
1928, 4 , 106—108).—Photographs are given showing 
the peculiar beaded tracks of m etal particles sputtered 
in a magnetic field. Various explanations of the 
phenomena are offered, the most probable cause being 
the alternate formation and loss of an oxide film on 
the surface of the particle. C. J . S m it h e l l s .

R ela tio n  b e tw een  co lo u r an d  m a g n e tis m  of 
ions. B. M a l y s c h e v  (Ann. Physik, 1928, [iv], 85, 
794).—In  connexion with the work of Joos (A , 1927, 
94) it  is suggested th a t the investigation of the 
magnetic susceptibilities of the carbonyls of para
magnetic metals in the gaseous, liquid, and solid 
states should prove interesting. R. A. M o r t o n .

R a d ia tio n s  e m itte d  a t  th e  im p a c t of h y d ro g en  
canal ra y s  on  m e ta ls . C. G e r t h s e n  (Ann. Physik, 
1928, [iv], 8 5 , 881—912).—The possibility of exciting 
characteristic radiations by means of the im pact of 
canal rays on metals has been investigated (cf. A.,
1926, 655). Optical reflexion from a concave mirror 
makes possible the detection of weak rays em itted 
from the points of im pact, bu t it has not proved

possible to decide whether the rays are characteristic 
radiations from the atoms of the surface, or whether 
they correspond with the excitation of the Lyman 
series. The effects observed by Thomson (A , 1926, 
988) are ascribed to  reflected canal rays. An experi
m ent designed to separate the wave-radiation effect 
from the reflected positive-ray effect showed th a t 
some of the canal rays are scattered with almost 
unchanged velocities. These reflected rays increase 
in velocity as the velocity of the primary rays 
increases. The scattering from different materials 
follows the laws for the scattering of a-particles at 
atomic nuclei, namely, proportionality with the 
number of atoms per c .c , and with the square of the 
atomic number. R. A. M o r t o n .

P o s itiv e -ra y  an a ly s is  of w a te r  v ap o u r io n ised  
by  im p a c t of s low  e lec tro n s. H. A. B a r t o n  and 
J . H . B a r t l e t t , jun. (Physical Rev., 1928, [ii], 3 1 , 
S22—826).—By the use of an electromagnetic method 
the ions H 20 ; and OH+ were detected, the former 
being the more abundant, with small quantities of a 
th ird  ion, probably H 30 ! ; no negative ions were 
observed, and scarcely any H + and H 2+ ions. The 
ionisation potential corresponding with H 20 1 was 
1 3 ± l-5  volts, and th a t of OH + W as not distinguish- 
ably different. The H 20 + ion is probably th e  
prim ary ion. A. A. E l d r id g e .

D etection  an d  d e te rm in a tio n  of io n s  in  a  
g aseo u s  d isch a rg e  by  o p tica l m e th o d s . W. d e .
G r o o t  and L. B l o k  (Physica, 1927, 7, 315—320).—  
Light from a carbon arc passes through an are 
formed in neon between a tungsten cathode and a 
nickel anode with a barium core; the light from the 
carbon arc is cut off in phase with an alternating, 
current superimposed on the direct current for the 
barium arc, so th a t the absorption effects can be 
observed during those periods when the barium arc is 
extinguished. The barium lines 4934 and 4554 were 
observed in absorption. A positive-column discharge 
tube with argon and mercury vapour showed th e  
mercury line 2847 A. a t  20° and —12°, bu t not a t 
120°. The absorption is dependent on the effective 
number of absorbing atoms and the thickness of the 
absorbing layer. For barium, the number of ions per 
c.c. a t 3 amp. arc current is 1012.

Ch e m ic a l  A b s t r a c t s .
Io n isa tio n  in  p o sitiv e -io n  sh ea th s . P. M - 

M o r s e  and W. U y t e r h o e v e n  (Physical R e v , 1928,. 
[ii], 3 1 , 8£7— 832).— The positive-ion current to a 
plane auxiliary collector placed in a neon discharge 
is double th a t anticipated; the increase is probably 
caused by the ionisation of the metastable atoms 
within the sheath by radiation from the discharge.. 
A similar increase is to be expected in helium and 
argon. A. A. E l d r id g e .

A ctive n itro g en . J . K a p l a n  and G . Ca r io  
(Nature, 1928, 1 2 1 , 906—907).—The long life and 
behaviour in the presence of catalysts of active 
nitrogen indicates th a t it is atomic, and th a t m eta
stable molecules are formed under the influence of 
the recombination of atoms to molecules. This 
process is considered to be accompanied by the form
ation of m etastable atoms. This view is shown to be in 
accord w ith  experimental data. A. A. E l d r i d g e .
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A ctive n itro g en . B. L e w is  (Nature, 1928, 121, 
864—865).—Polemical and explanatory (cf. Willey, 
this vol., 341). A. A. E l d r id g e .

A ctive n itro g en . B. L e w is  (Nature, 1928, 121, 
938—939).—On introduction of pure oxygen (1%) 
into glowless nitrogen immediately after discontinuing 
the electrodeless discharge, no glow was produced; 
further, subsequent subjection of the m ixture to  the 
discharge caused little or no glow. The observation 
accords w ith those of Herzberg (this vol., 457) and 
of Bonhoeffer and Kaminsky (A., 1927, 801). Intense 
nitrogen after-glows have been obtained in mixtures 
containing up to  57% of oxygen in  the electrodeless 
discharge a t or below 0-2 mm. pressure. A t higher 
pressures the type of afterglow changes, until a t 
about 1 mm. and up to  2  mm. (in air) only the con
tinuous after-glow spectrum of oxygen is observed.

A. A. E l d r id g e .
N itro g en  afte r-g low . S. P . M cCa l l u m  and 

W. E . P e r r y  (Nature, 1928, 121, 942).—A nitrogen 
after-glow appears when a discharge is passed 
through a m ixture of air and argon a t low pressures; 
the relative proportions of the m ixture m ay be varied 
over a fairly wide range. Mixtures of neon and 
helium are ineffective. A. A. E l d r id g e .

A ction  of 1 ‘ ac tive  n itro g e n  ’ ’ on iod ine  v ap o u r.
L. H. E a s o n  and R . W. A r m o u r  (Proe. Roy. Soc. 
Edin., 1928, 48, 1—9).—The spectrum of iodine 
excited by active nitrogen was investigated and, in 
addition to  the iodine line a t 206 ;iy., a line a t 185 ¡¿ix 
was found. In  order to  dissociate the iodine and 
raise the atom  to the level of electronic energy required 
to  em it this line, a  to tal of 189,000 g.-cal., or S-4 volts, 
is necessary. There m ust therefore be some form of 
nitrogen present capable of supplying the energy. 
The high energy level can be accounted for on the 
view th a t the glow is produced by the combination of 
atoms of nitrogen. An experiment was conducted to  
find what pressure of iodine vapour was required to 
increase the velocity of “ reaction ” between the 
iodine and the nitrogen so th a t simple decay could be 
neglected. I t  is concluded from the fact th a t  the 
pressure of iodine required to  produce practically 
nothing bu t iodine glow is of the order of 1 /15th p art 
of the active nitrogen present, and th a t the glow is 
practically instantaneous, th a t  chemical action is 
very unlikely, and th a t the iodine receives energy 
and radiates i t  over and over again. The view is 
confirmed by the fact th a t  even with pressures of 
iodine 1 /1250th p art of the partial pressure of active 
nitrogen, there is still a decided photographic effect 
due to the iodine. By attem pting to  measure the 
duration of the glow by means of a kinematographic 
camera it  was found th a t when the pressures of 
iodine vapour and of active nitrogen were of the same 
order the glow did not last for more than  0-01  sec.

A. J . Me e .
C hem ical a t. w t. d e te rm in a tio n  an d  t ru e  a t.

w t. G. K i r s c h  (Naturwiss., 1928, 16, 334—335).— 
A discussion of the discrepancy between the chemically 
determ ined at. wt. of radium-(? and th a t deduced 
from the disintegration series and of the difficulty of 
reconciling these w ith the a t. wts. of lead found by 
Aston. J .  W. Sm it h .

A t. w t. of a c tin iu m -lead , th e  la s t  m e m b e r  of 
th e  a c tin iu m  se rie s . F . L o t z e  (Z. anorg. Chem., 
1928, 170, 213—221).—The published at. wt. deter
minations with lead of purely radioactive origin, and 
therefore consisting of radium -6 -', thorium -/), and 
actinium-D, have been examined. Calculating the 
amounts of thorium -D and radium-C? from the 
proportions of thorium  and uranium, respectively, in 
the original minerals, the mean value of 207 is obtained 
for the at.- wt. of actinium-D. R. C u t h il l .

S ep a ra tio n  of iso to p es of p o ta ss iu m . / G. von
H e v e s y  and M. L o g s t r u p  (Z. anorg. Chem., 1928, 
171, 1—13).—By subjecting potassium to the process 
of ideal distillation (cf. A., 1922, ii, 149), a residue was 
obtained having at. wt. 39-109, corresponding with 
an increase of 4-8% in the proportion of the isotope 
K 11. As the radioactivity increased a t the same 
time by 4-2%, it  is concluded th a t this isotope 
is probably responsible for the radioactivity of 
potassium. R. Cu t h il l .

D ete rm in a tio n  of iso to p es  by  s p e c tra l  lines. 
E . K. P l y l e r  (J. Elisha Mitchell Sci. Soc., 1927, 43, 
24).—The band spectra of sulphates of isotopes are 
multiple. Nickel, potassium, and magnesium con
tain, respectively, 2, 2, and 3 isotopes.

Ch e m ic a l  A b s t r a c t s .
P u rif ic a tio n  of ra d o n . L . W e r t e n s t e i n  (Phil. 

Mag., 1928, [vii], 5, 1017— 1027).—An all-glass 
apparatus in which radon preparations of high 
pur it}' m ay be made is described. Purification is 
effected by the usual reagents, copper oxide, copper, 
potassium hydroxide, and phosphoric anhydride, and 
condensing the gas by liquid air. Pressures are 
measured by means of a calibrated Knudsen gauge. 
Evacuation is effected by a  mercury diffusion pump, 
and in order to  avoid contam ination with hydro
carbons from , tap  grease a  m ercury seal is employed 
to  isolate the apparatus from the  pump. Considerable 
difficulty was encountered in removing the last traces 
of carbon dioxide. I t  is concluded th a t carbon 
dioxide is the only gas left as an im purity. In  
general quantities of radon of the order of 50— 100 
millicuries can be concentrated by this method so 
th a t they contain only 20—50% of carbon dioxide.

A . E. M it c h e l l .
R an g es  of th e  a -p a rtic le s  of u ra n iu m  I an d  II .

G. C. L a u r e n c e  (Phil. Mag., 1928, fvii}, 5, 1027— 
1038).—A more detailed account, based on a greater 
num ber of observations, of previous work (this vol., 
4) is given. The ranges of the a-particles from 
uranium  I  and uranium I I  were found to  be respect
ively 2-73 and 3-28 cm., a t  150° and 760 mm. These 
results are in close agreement with the preliminary 
determinations and the probable error is less th an  1 %. 
The decay constant of uranium  I I  calculated from the 
above figure is 1-7 X 10~12 sec.-1, equivalent to  a half- 
life period of 13,000 years. A . E. M it c h e l l .

F o rm a tio n  of a  g aseo u s  h e lid e  of r a d iu m  ac tive 
d eposit. D. M. M o r r is o n  (Proc. Camb. Phil. Soc., 
1928, 24, 268—275).— On the assumption th a t the 
helium atom can exist in hydrogen-like form, in  
which one electron is relatively far from the nucleus, 
the formation of compounds corresponding with 
hydrides may be expected. Helium was passed over
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radium  active deposit in  a  high-frequency discharge 
tube and the  formation of a gaseous compound 
detected by counting scintillations in a bulb contain
ing a  zinc sulphide screen. The effect is attribu ted  
to the formation of a radioactive helide, and not to 
radium  emanation or im purities in the gas.

C. J .  S m it h  e l l s .
P a s s a g e  of e lec tro n s  th ro u g h  h y d ro g en  a t  low  

p re s su re s .  H. J o n e s  and R. W h i d d i n g t o n  (Proc. 
Leeds Phil. Soc., 1928,1, 239—241).—Electrons from 
a  tungsten filament were passed through 2  cm. of 
hydrogen a t 0-01—0-02 mm. After passing through 
the gas, the electrons were accelerated and a magnetic 
spectrum was formed. Electrons suffering inelastic 
collision produce radiation corresponding with a loss 
of 12-2 and 9-1 volts. The interpretation of these 
results is discussed. W . E. D o w n e y .

P a ssa g e  of e lec tro n s  th ro u g h  s lits . R.
W h id d in g t o n  (Proc. Leeds Phil. Soc., 1928,1, 242—
245).—Using the technique previously described 
(cf. preceding abstract) and an oxide-coated filament, 
lines were obtained a t  3-9, 9-6, 11-4, 19-8, 22-6, 26-4, 
32-3, 38-7, and 45-0 volts loss. When pure platinum  
was used as em itter, the spectrum was much simpler, 
giving lines only a t 4-0 and 7-5 volts loss. Various 
possible causes of these “ lines ” are discussed.

W . E .  D o w n e y .
S cissio n  of h y d ro g e n  m o lecu les  b y  e lec tro n ic  

co llis io n , a n d  ch em ica l d e tec tio n  of th e  a to m s  
p ro d u ced . K . E . D o r s c h  and H. K a l l m a n n  
(Naturwiss., 1927, 15, 78S—789; Chem. Zentr., 
192S, i, 154— 155).—The formation of atoms by 
electronic collision in hydrogen takes place directly, 
and (above the ionisation potential) indirectly, thus : 
H 2t + H 2= H 3+-|-H. The atoms are detected bjr the 
reduction of lead chloride to  lead. A. A. E l d r id g e .

S a h a  th e o ry  a n d  th e  co n d u c tiv ity  of flam es 
co n ta in in g  a lk a li m e ta l  v ap o u rs . H . A. W il s o n  
(Proc. Roy. Soc., 1928, A, 119, 1— 11).—Theoretical. 
The expression for the equilibrium constant of the 
reaction M = M + + e (where M is an atom  of an alkali 
metal and e an electron) in term s of quantities which 
can be measured is independent of the fraction /  of the 
salt reduced to  m etal in the flame and of the fraction 
q of the negative ions which are free electrons in the 
flame. The calculation of the equilibrium constants 
by Noyes and the author (A., 1923, i, 112) is therefore 
unaffected, even if the fractions /  and q are not equal 
to unity  as assumed. There are strong reasons for 
believing th a t in flames a t  about 2000° Abs. the 
fractions /  and q are constants independent of the 
concentration of the solution sprayed into the flame, 
and it  is probable th a t  a t  this tem perature /  and q 
are both nearly equal to  unity. The relative con
ductivities of the  alkali metals in flames a t about 
2000° Abs., as found by different observers, are 
tabulated, and are found to  be in rough agreement 
with Saha’s theory of the ionisation of metallic 
vapours a t high tem peratures. Zachmann’s values 
for the relative conductivities of sodium and lithium 
are probably erroneous. L. L. B ir c u m s h a w .

A ctiv a tio n  of h y d ro g en  by  e lec tric  d isch a rg e .
G. A. E l l io t t  (Nature, 1928, 121, 985).—A brief

• discussion. A. A-. E l d r i d g e .

P a r t ic le s  of h ig h  velocity  in  th e  ch ro m o sp h e re .
R . W. G u r n e y  (Month. Not. Roy. Astron. Soc., 1928, 
8 8 , 377—379).—A discussion of the kinetics of the 
rapidly moving particles in  the chromosphere.

J . W . S m it h .
T h e  D ebye-H uckel th e o ry  an d  s te l la r  a tm o 

sp h e re s . J .  A. G a u n t  (Month. Not. Roy. Astron. 
Soc., 192S, 8 8 , 369—377).—Mathematical. W hilst 
showing some indications in favour of the D ebye- 
Hiickel theory, the reasoning developed is claimed to 
indicate th a t  statistical mechanics provides no firm 
basis for the use of Boltzmann’s theorem on an atomic 
scale. A summary is also given of an abortive 
a ttem pt to  distinguish between bound and free 
electrons in the manner suggested by Eddington.

J .  W  S m it h .
S ta tis t ic a l  in te rp re ta tio n  of q u a n tu m  

m ech an ics . A. E. R u a r k  (Proc. N at. Acad. Sci., 
1928, 14, 32S—330).—An experiment is suggested to 
decide between the views of Born and of Darwin on 
the meaning to be attached to the probability functions 
occurring in wave mechanics. A. J . M e e .

T h eo ry  of H a r tr e e 's  a to m ic  fields. J . A.
G a u n t  (Proc. Camb. Phil. Soc., 1928, 24, 328—342).— 
Mathematical. The expressions for the to ta l energy 
of the atom  are theoretically more sound than  those 
for the separate .X-ray terms, although of less practical 
value. H artree’s wave-functions (this vol., 216) are 
shown to be good approximations. R. A. M o r t o n .

R o ta tio n  of th e  n itro g e n  n u cleu s. R. d e  L.
K r o n ig  (Naturwiss., 1928, 16, 335).—A discussion of 
the kinetics of the nitrogen atom. J .  W. S m it h .

S ta tis t ic a l  d ed u c tio n  of th e  p ro p e r tie s  of th e  
e lem en ts . E. F e r m i  (Atti R . Accad. Lincci, 1928,
[vi], 7, 34-2—346).—From a statistical analysis of 
the electrons surrounding the nucleus considered as 
a completely degenerated gas, the general character
istics and some of the anomalies of the periodic 
classification of the elements can be predicted.

R . W . L u n t .
R u th e rfo rd  sa te llite  th eo ry . G . S e n t il e  (Atti 

R. Accad. Lincei, 1928, [vi], 7, 346—349).—Argu
ments are advanced to  show th a t nuclear systems 
discussed in R utherford’s theory are unstable and 
th a t the theory is therefore invalidated.

R . W . L u n t .
A to m ic  co n s ta n ts  a n d  th e  p ro p e r tie s  of 

m a t te r .  M. B o r n  (Z. physikal. Chem. U nterr.,
1927, 40, 241—252; Chem. Zentr., 1928, i, 285).—
A discussion. A. A. E l d r id g e .

U ltra -v io le t a b so rp tio n  sp e c tru m  of cod-liver 
oil. J . W . W o o d r o w  (Phil. Mag., 1928, [vii], 5, 
944).—Using a photo-electric spectrophotometer, 
three ultra-violet bands have been found in cod-liver 
oil. The maxim a of these bands occur a t 2700, 
2800, and 2900 A. These bands coincide with those 
of ergosterol as determined by Heilbron and others 
(A., 1927, 381; this vol., 92). " W . E. D o w n e y .

N ew  ra d ia tio n . C. V. R a m a n  (Indian J . Physics,
1928, 2, 387—398).—A new type of fluorescence has 
been observed which appears to  be universal, since 
about eighty different liquids which were examined 
all showed the effect. I t  differs from ordinary fluor-
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escence, being of an entirely different order of intensity 
and requiring a very powerful incident beam of light 
to  make it visible. I t  is also polarised almost to 
the same extent as ordinary scattered light, whereas 
ordinary fluorescence is usually unpolarised. The 
new radiation, in fact, appears to  occupy a position 
between scattering and fluorescence. Spectroscopic 
examination shows th a t each line in the incident 
spectrum gives rise to  a t least two lines in the scattered 
spectrum, one in the  original or unmodified position, 
and a second in a position of longer wave-length, 
thus showing a striking analogy with the Compton 
effect in the X -ray region. There is a marked 
similarity between the spectra obtained with different 
liquids. When the wave-length 4358 A. only was 
used, most liquids showed, in the spectrum of the 
scattered light, a bright line in the neighbourhood 
of 5000 A., the position of which was practically the 
same for chemically similar liquids such as pentane, 
hexane, and octane. There was, however, a recognis
able difference in the position of the modified line 
when other liquids, such as benzene or water, were 
used. In  m any liquids the scattered spectrum shows, 
in addition to sharp lines, a continuous spectrum 
which is less m arkedly polarised than  the former. 
The origin of the radiation is discussed, and whether 
it is an exclusively molecular effect or is related in 
any way to thermodynamics. The effect has also 
been observed w ith gases and vapours and with solids 
such as crystal ice and optical glass. Some experi
ments with carbon dioxide vapour, and with mixtures 
of carbon disulphide and methyl alcohol, indicate 
th a t the modified scattered radiations from the 
different molecules are not incoherent with one 
another. M. S. B u r r .

N e a r in fra -re d  ab so rp tio n  b a n d s  of som e 
h y d ro c a rb o n s . J . B a r n e s  and W. H. F u l w e il e r  
(J. Amer. Chem. Soc., 1928, 50, 1033— 1035).—The 
two strongest absorption bands of pentane, decane, 
and tetradecane exhibit doublets, the frequency 
difference a t 0-92 ¡j. being 7 x  1012 sec.-1 and th a t a t
0-75 (x, 8  x  1012 sec.-1 Weak single bands a t  0-81 ¡j. and
0-97 [x were also observed. The 0-874 band of 
benzene and the 0-877 ^ band of toluene are also 
doublets with a frequency difference of 3 x l 0 12 see r1

S. K. T w e e d y .
B ea ts  p ro d u ced  w h en  ro ta t in g  an d  v ib ra tin g  

an iso tro p ic  m o lecu les d iffuse v isib le  o r u l t r a 
v io le t lig h t. J . Ca b a n n e s  (Compt. rend., 1928, 
1 8 6 , 1 2 0 1—1 2 0 2 ).—The new radiations discovered 
by Ram an (this vol., 101, 348) may be considered 
as optical beats due to the variation of the amplitude 
of vibration of an optically anisotropic molecule 
owing to  its rotation, or to the harmonic vibration of 
one of its atoms. This involves a displacement 
towards the violet of the rays of the diffusion spectrum 
produced from the fluid by means of monochromatic 
light (cf. Rocard, this vol., 571). J .  G r a n t .

" P h o s p h o r e s c in g ” liq u id . S. V a v il o v  and 
V . L e v s c h in  (Naturwiss., 1927, 15, 899—900; 
Chem. Zentr., 1928, i, 161).—The luminosity of a 
solution of uranyl sulphate in sulphuric acid continues 
for 10~5 to 10~4 sec. after illumination, and fades 
approxim ately exponentially. Rise of temperature,

addition of water, or increase of concentration shortens 
the duration of luminosity. A. A. E l d r id g e .

S u lp h id e  p h o sp h o rs . I. S c r a p e r  (Ann. Physik, 
1928, [iv], 8 5 , 913—952).—The methods of the 
Lenard school have been applied to antimony 
phosphors and to magnesium sulphide phosphors. 
Calcium sulphide-antim ony phosphors show three 
principal emission bands ; the emission is green at 
the ordinary tem perature with a maximum a t 
530 fzfi. (a) in some phosphors and 510 (¿¡j. (8) in others. 
A lavender-blue emission in the region 420—510 ¡jjj., 
with a maximum a t 450 (p), occurs on heating.
W ith some phosphors an orange emission y  occurs 
a t 580—050 ¡jqj., maximum 600 ¡4 /., a t the tem per
ature of liquid air. Comparison of bismuth and 
antim ony phosphors indicates close resemblances; 
e.g., the y  band is shown well a t —180° in both cases 
and the maxima are a t 595 and 600 ¡xfi, respectively. 
The (3 bands are both obtained between 200° and 400°, 
bu t the maxima are a t 522 ;a;j. for bismuth and at 
465 ¡xjj. for antimony. The a and S bands occur best 
a t 20°, and the wave-lengths are 470, 450, 443 for 
bismuth and 530, 510 for antimony. Similar tem 
perature effects are shown with strontium  sulphide- 
antim ony phosphors ; the maxima are as follows, 
bismuth data being in brackets : a 555 [520]. 8 535 
[420], p 480 [535], y  620 [630] Wx.

The phosphorescence in magnesium sulphide has 
been investigated for the following metals, the figures 
in brackets indicating the wave-lengths in ¡̂j. of the 
principal bands : bismuth [443], antim ony [531],
manganese [665], copper [535], silver [460], lead [530]. 
The samarium, praseodymium, and neodymium 
phosphors have also been studied. Comparison shows 
th a t the wave-lengths of the maxima of corresponding 
bands with a heavy m etal phosphor increase as a rule 
in the order magnesium, calcium, and strontium  
sulphides as the basis of the phosphor. The dielectric 
constant of a phosphor depends to a marked extent on 
the tem perature a t Avhich the preparation is carried out.

A number of contributions to the analysis of the 
different phosphorescence processes have also been 
made. R. A. M o r t o n .

O scilla tio n  q u a n tu m  of th e  m e rc u ry  m olecule.
II. K u h n  (Naturwiss., 1928,1 6 , 352—353).—Rayleigh 
(A., 1927, 1122) has recorded a series of symmetrical 
emission bands for mercury in the region 2350— 
2290 A., merging into a continuous spectrum stopping 
a t 2270 A. Superposed on the band structure is a 
much finer structure with a small initial spacing of 
about 20 cm .-1 I t  is suggested th a t the small spacing 
corresponds with the oscillation quantum  of the normal 
molecule, whilst the larger period represents the 
oscillation quantum  of the excited molecule.-

R. A. M o r t o n .
S w an  b a n d  sp e c tru m  of ca rb o n . W. E. P r e t t y  

(Proc. Physical Soc., 1928, 4 0 , 71—78).—The Swan 
band spectrum was obtained in carbon monoxide and 
in the carbon spark in the absence of hydrogen. A 
discussion of the results of experiment and theory 
leads to the conclusion th a t the em itter of the Swan 
band system is the molecule of carbon C2. This 
conclusion has been reached independently by Shea, 
(this vol., 104). C. J .  S m it h e l l s .
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E x tin c tio n  coefficient of m ix tu re s  of fe rr ic  
ch lo rid e  an d  o rg an ic  ac id s  in  th e  u ltra -v io le t a s  
e x p e rim en ta l evidence in  fav o u r of th e  fo rm 
a tio n  of u n s ta b le  in te rm e d ia te  co m pounds. II.
J .  C. G h o s h  and B. N. M it r a  (J. Indian Chem. Soc., 
1928, 5, 191—202).—The rise in the extinction 
coefficient when ferric chloride is mixed with various 
organic acids, which it oxidises in the presence of 
light, has been determined in  the way previously 
described for uranyl salts (this vol., 14). The results 
may be. explained by supposing th a t there is an 
equilibrium in solution between ferric chloride and 
acid as reactants and an interm ediate complex formed 
by the loose combination of one molecule of each of 
the reactants, and by assuming a definite value of 
the molecular extinction coefficient, for each wave
length, for the interm ediate complex so formed. 
The following acids have been studied : formic, acetic, 
propionic, oxalic, malonic, succinic, glycollic, lactic, 
tartaric, citric, and mandelic. The value of K , the 
dissociation constant of the interm ediate complex, 
is approxim ately double th a t of the corresponding 
uranyl salt complex (loc. cil.). The values of the 
molecular extinction coefficients of the interm ediate 
compounds are also correspondingly greater. Certain 
regularities were observed between the values of K  
and the constitution of the ac ids; e.g., IC diminishes 
with each addition of CH2 and increases as the 
hydrogen atom of a m ethyl group is replaced by 
carboxyl, or when it is replaced by a hydroxyl 
group. M . S. B u r r /

F lu o rescen ce  sp e c tru m  of so d iu m  v a p o u r in  
th e  v ic in ity  of th e  D lin es . R. W. W o o d  and 
E. L . K i n s e y  (Physical Rev., 1928, [ii], 31, 793— 
799).—Radiation of wave-length 5100—5250 A. ex
cites the D  lines in sodium vapour mixed with 
hydrogen, air, or nitrogen a t 2—3 mm. • Apparently 
excitation of the molecule first occurs, followed by 
collisions of the second kind with atoms or by dis
sociation into a normal and an excited atom. The 
conditions governing the appearance of a fluorescence 
band group previously studied (Wood and Galt, 
Astrophys. J ., 1911, 33, 72) were investigated.

A. A. E l d r id g e .
Q uench ing  of m e rc u ry  re so n an ce  ra d ia tio n  by 

fo re ig n  g ases . M. W. Z e m a n s k y  (Physical Rev., 
1928, [ii], 31, 812—821).—A relation between the 
quenching and the number of impacts of the second 
kind per sec. per c.c. is obtained for all foreign gases 
on the basis of Milne’s theory of the diffusion of 
imprisoned resonance radiation, it being assumed 
tha t the number of impacts of the second kind per 
sec. per c.c. is proportional to the number of excited 
mercury atoms per c.c. The reaction velocity near 
the incident face of the absorption cell is proportional 
to the 0 -6  power of the pressure, a result which 
suggests th a t the dissociation of the foreign gas is 
catalysed by adsorbed metastable mercury atoms.

A. A. E l d r id g e .
L um inescence ex c ited  by  A -rays in  co llo idal 

a lk a lin e -ea r th  sa lts . C. H . B o is s e v a in  and W. F. 
D r e a  (Physical Rev., 1928, [ii], 31, 851—857).— 
Gelatinous calcium, strontium , or barium fluoride 
precipitated in presence of excess of m etal ions, but

not of fluoride ions, is luminescent in X-rays, particu
larly after the precipitate has been heated to redness. 
By washing with dilute alkali solution the positively- 
charged colloids are converted into negative colloids 
and cease to exhibit luminescence. When precipit
ated in presence of excess of tungstate ions, calcium 
or barium tungstate (negative colloid) exhibits similar 
luminescence. The presence of impurities diminishes 
the luminescence. I t  is suggested that the lum in
escence is due to a thin layer of metallic oxide formed 
from the double layer of ions which is adsorbed on 
the surface of the colloidal particles.

A. A. E l d r id g e .
In f ra -re d  re flex io n  s p e c tra  of so d iu m  ch lo ra te  

an d  so d iu m  b ro m a te . G. L a s k i  (Z. Krist.,
1927, 65, 607—614; Chem. Zentr., 1928, i, 8 ).—The 
characteristic frequency is 25 ¡x for sodium chlorate 
and 23 |x for sodium bromate ; both substances exhibit 
absorption between 40 and 120 a, with a maximum 
at 83 ¡x and 82 ¡a, respectively. A triangular con
figuration is postulated for the chlorate and bromate 
radicals. A. A. E l d r id g e .

O bserved  re la tiv e  in te n s itie s  of S ta rk  co m 
p o n en ts  of H a. J .  S. F o s t e r  and (Miss) M. L . 
C h a l k  (Nature, 1928, 121, 830—831).—The dis
crepancy between Schrodinger’s calculated and 
S ta rk ’s observed intensities for the parallel components 
of H„ is apparently due merely to experimental error.

A. A. E l d r id g e .
In f ra -re d  e m iss io n  of ca rb o n  dioxide. C. R .  

B a il e y  and K. H. L i h  (Nature, 1928, 121, 941).— 
Analysis of the emission spectrum of burning carbon 
monoxide shows th a t most of the carbon dioxide 
bands have shifted towards the longer wave-lengths, 
and so become exact multiples of a frequency, 
v = 1 6 x  10u , in the far infra-red.

A. A. E l d r i d g e .
P u re  ro ta tio n  sp e c tru m  of am m o n ia . R. M.

B a d g e r  (Nature, 1928, 121, 9 42 ).— The absorption 
spectrum of gaseous ammonia between 55 and 130 ¡j . 

is unexpectedly simple; six lines approximately 
equally spaced in the frequency scale are represented 
by the equation l/X ,„ = 1 9 -9 5 7 m —0-00508m .3 The 
molecule is relatively elastic and stretches considerably 
in higher rotational states. A. A. E l d r i d g e .

A b so rp tio n  sp e c tra  of s ilv e r b ro m id e  an d  
s ilv e r ch lo rid e  film s. J . E g g e r t  and R . S c h m id t  
(Z. Pliysik, 1928, 48, 541—544).—The absorption 
spectra of thin sheets of microcrystalline silver 
bromide and silver chloride have been investigated 
photographically. The converging frequencies in 
the long-wave region were found to  be 480 for 
silver bromide and 400 (xix for silver chloride. The 
am ount of silver liberated from the bromide under the 
action of the light (10~5 to 10~3 per mille) caused no 
perceptible change in the absorption spectrum.

J . W. S m it h .
M o lecu la r sp e c tru m  of su lp h u r. B . R o s e n  

(Z. Physik, 1928, 48, 5 4 5 —5 5 5 ).—In  continuation of 
work previously recorded (A., 1927, 608) the absorp
tion and emission bands of the S.> molecule in the blue- 
violet and ultra-violet regions have been examined. 
These were in agreement with the formula previously 
deduced. J- W. S m it h .
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H o m o p o la rity  of th e  h y d ro g en  h a lid es . V.
K o n d r a t j e w  (Z. Physik, 1928, 4 8 , 583—585).—The 
probability th a t  hydrogen iodide, on absorption of 
light of a suitable wave-length, yields a hydrogen 
atom and an excited iodine atom  (cf. Franck and 
Kuhn, A., 1927,711) is held to  indicate th a t hydrogen 
iodide is a  homopolar molecule. In  the cases of 
hydrogen chloride and hydrogen bromide, the dis
sociation energies calculated from the infra-red 
vibration spectra according to  the method of Franck 
and K uhn are shown to be in good agreement with 
the values obtained from thermochemical data. Hence 
it  is concluded th a t  the molecules of all the hydrogen 
halides are homopolar in character. J .  W. S m it h .

L im it of p h o to e lec tr ic  sen s itiv ity  of a m m o n iu m  
a m a lg a m s  in  th e  lo n g  w av e-len g th  reg io n .
S a n d e r  and N iT SC H E  (Z.Elektrochem., 1928,3 4 , 244—
246).—The photoelectric sensitivity lim it of ammon
ium amalgam lies a t  a lower wave-length than  those 
of potassium and sodium, the order being ammonium, 
sodium, potassium. H. F . G i l l b e .

D ielec tric  c o n s tan t of benzil. L. S a i n t - 
A n t o i n e • (Compt. rend., 1928, 1 8 6 , 1429—1431).— 
For solutions of benzil in benzene, s increases almost 
proportionally with the concentration, bu t decreases 
with a rise in  tem perature. For molten benzil 
(m. p. 94°) it varies from 13-04 a t 95° to  12-12 a t 120°. 
It. was measured with an accuracy of 3—4% from the 
change in wave-length produced when a cylindrical 
air-condenser was immersed in the liquid concerned, 
the resonance between a resonator and an oscillator 
being determined from the wave-lengths of the 
oscillations of the la tter when its frequency was 
varied (cf. De Mallemann, A ., 1927, 1130).

J . G r a n t .
C hange of th e  d ie lec tr ic  co n s ta n t of liq u id  

h e liu m  w ith  te m p e ra tu re . P ro v is io n a l m e a s u re 
m en ts . M. W o l f k e  and W. H . K e e s o m  (Proc. K . 
Akad. Wetensch. Amsterdam, 1928, 3 1 ,  81—89).— 
A compensation method for determining the di
electric constant of liquid helium is described. Two 
series of provisional measurements have been made 
between 1-80° and 4-21° Abs. and, in each case, a 
discontinuity was observed, which may be related to  
the discontinuities noted in other physical properties 
between these tem peratures. The possibility of 
experimental error is not, however, excluded.

M. S. B u r r .
D isap p earan ce  an d  re v e rs a l  of th e  K e rr  effect.

C. V. R a m a n  and S. C. S ir k a r  (Nature, 1928, 1 2 1 , 
794).— Observations on the K err effect with octyl 
alcohol confirm Ram an and K rishnan’s theory of 
electric birefringence in liquids (cf. A., 1927, 397).

A. A. E l d r id g e .
S p ec tro ch em ica l o b serv a tio n s  on  azo-com - 

p o u n d s. K . v o n  A u w e r s  and P. H e im k e  (Ber., 
1928, 6 1 , 1030—1036).— Observations on methyl
and ethyl azowobutyrate give the value D = 3-179 for 
the unconjugated -N !N - group, which is in good 
agreement with the datum  £>=3-266 deduced by 
Lochte, Noyes, and Bailey (A ., 1922, i, 329) from 
experiments on azo ? sopropan e. Observations on 
purely aromatic azo-compounds are hampered by the 
difficulty of obtaining homogeneous products by

reduction of nitro-compounds in  alkaline solution 
since these usually contain varying amounts of 
azoxy-substances; homogeneous azo-derivatives are 
obtained by treating  pure hydrazo-compounds with 
the necessary am ount of bromine. The colour of the 
substances usually inhibits measurement except with 
the H„ and sometimes the yellow H e line. In  cases 
where the high m. p. of the compound necessitates the 
use of a solvent, quinoline is found very serviceable. 
The specific exaltations for azobenzene and its 
homologues are grouped closely round the mean 
value 4-3-05. This high value is due to  the structure 
of the substances, since the value of E E ft for the 
analogously constituted m-methylstilbene is -j-3-1; 
the twice-broken, treble conjugations CiCR-CiC'CRIC 
and C:CR-N:N-CR:0 are therefore spectroscopically 
equivalent. E n try  of a  hydroxyl or an  alkoxyl 
group into the azobenzene molecule invariably 
increases these exaltations, bu t the action of the 
groups is unequally strong and depends on their 
position. The following data, amongst others, are 
recorded for the homogeneous substances : m ethyl 
azoKsobutyrate, dJ7'3 1-0365, »J?.-3 1-43335; ethyl 
azoisobutyrate, cZJ811 0-9932, n'as'9 1-42831; phenylazo- 
ethane, d f v 0-9628, 1-53133; azobenzene, d f'1
1-0362, n™'1 1-62662; ra-methylazobenzene, d f r‘
1-0658, n'™' 1-64822; oo'-dimethylazobenzene, df'3 
1-0215, n f 3 1-61804; ?>im'-dimethylazobenzene, d f 3 
1-0123, «¡“? 1-61519; o-methoxyazobenzene, d\m
1-0728, wi00 1-62652; .^-ethoxyazobenzene, d f  'c‘ 1-0400, 
7ia'e 1-62355; benzeneazothymol, d f0'1 1-0328, w™'3 
1-63169; benzeneazothymol ethyl ether, d\m 0-9791, 
n'a°° 1-59345; n-propyl ^-hydroxybenzoatc. d f21 
1-0630, w™2'1 1-50503; «.-propyl anisate, df° 1-0054, 
ww° 1 .4 7 9 7 7 . Measurements are also recorded for 
certain of the compounds dissolved in quinoline, 
absolute alcohol, or propyl butyrate. The ethyl 
ether of benzeneazothymol, m. p. 85°, has not been 
described previously. H . W r e n .

S p ec tro c h e m is try  an d  co n s titu tio n  of azo x y - 
com pounds. Iv. v o n  A u w e r s  and P. H e im k e  
(Ber., 1928, 61, [5], 1037—1041).—Homogeneous 
azoxy-compounds are m ost readily prepared by 
oxidising azo-compounds with hydrogen peroxide. 
The following data, amongst others, are recorded for 
the homogeneous substances: azoxybenzene, d f
1-1590, n f  1-65103; oo'-azoxytoluene, df*  1-0548, 
n„* 1-576S6; m?w'-azoxytoluene, d f'6 1-1136, n f 6 
1-63345; a-^-bromoazoxybenzene, df*  1-4068, n f*  
1-64967; P -p -b ro m o a z o x y b e n z e n e , d\m 1-413S, rt'am 
1-64497; a-jp-ethoxyazobenzene, df"’ 1-10S2, 7
1-62363; P-^-ethoxyazobenzene, d f0' 1-1068, n^'n 
1-61348; 3̂-ethoxyhydrazobenzene, d f05 1-0556, wi00'5 
1-57491; ^-phenetidine, df*  1-0652, w™* 1-55715. 
Observations for certain compounds in quinoline are 
also given. The d ata  strongly support the constit
ution assigned to azoxy-compounds by Angeli. The 
behaviour of oo'-azoxytoluene is, however, exceptional 
and may possibly indicate the presence of a three- 
membered ring. H . W r e n .

V alency a n d  re fra c tio n  eq u iv a len ts . K . v o n
A u w e r s  (Ber., 1928, 61, [B], 1041— 1049; cf. 
Streeker and Spitaler, A., 1926, 1082).—Any change 
in the spectroscopic constants of a substance cannot
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be attribu ted  solely to a single component of the 
molecule, bu t is due to  the sum of the actions 
exercised by two atoms combined with one another. 
From  this point of view the molecular refractions of a 
series of azo- and azoxy-compounds are compared, 
thus leading to  the conclusion th a t the atomic 
refraction of quinquevalent nitrogen is lower than  th a t 
of tervalent nitrogen, since the entering oxygen atom 
never increases the molecular refraction of the 
compound to  the extent expected from doubly-bound 
oxygen. On the other hand, great exaltation of the 
molecular refraction is observed when an oxygen atom 
is added to  a benzylideneamine or an oxime O -ether; 
the increase is in all cases greater than: the atomic 
refraction of carbonyl oxygen, particularly so with 
mixed aliphatic aromatic substances. Spectroscopic
data support the constitutions and CPh-N.'O

for dimethylfurazan and benzonitrile oxide, respect
ively. Diminution in the atomic refraction of carbon 
w ith increasing valency is shown by comparison of 
ethyl carbonate and carbon monoxide dicthylacetal 
(cf. Scheibler, A , 1926, 711), Less striking results are 
obtained by comparison of carbylamines and carb- 
imides, thus supporting the view th a t the terminal 
carbon atom  of the former is not pronouncedly bi- or 
quadri-valent and th a t therefore the effect of the 
entering oxygen atom  is only partly  balanced by the 
change in character of the carbon atom. W ith 
carbylamines and thiocarbimides the increase in mole
cular refraction corresponds approxim ately with the 
refraction equivalent for S " ; conclusions with regard 
to dispersion cannot be reached.

The following data, amongst others, are recorded :
0-chlorobenzyhdeneaniline, dJ46 1-1857, 1-65689;
benzonitrile, dg9 1-0109, »JjJ 1-53258; methyl- 
carbimide, $}* 0-9744, »$• 1-37400 ; ethylcarbimide, 
d'i"1 0-9065, rijii! 1-38262; plienylcarbimide, d\v°
1-1010, 1-54032; phenylthiocarbimide, <ff :11-1303, 

1-64974; benzonitrile oxide, d f '2 T219.0,, «h2
1-59687. H . W r e n .

M ag n e tism  an d  th e  s tru c tu re  of so m e s im p le  
an d  co m p lex  m olecu les. D. M. B o s e  (Phil. Mag., 
192S, [vii], 5 , 1048—1067).—The author’s modific
ation (A , 1927, 805) of H und’s theory of para
magnetism has been employed for the calculation of 
the magnetic moments of molecules containing 
elements of the first transition group. Up to m an
ganese the agreement between calculated and observed 
values is good, bu t the simple salts of the ferro
magnetic elements give values considerably in excess 
of those predicted, the deviation being apparently 
associated with the addition of the sixth, seventh, and 
eighth electrons to  the M 3 shell of the central atom. 
In  certain fourfold co-ordination compounds the 
predicted magnetic moments are in close agreement 
with observed values, and it is concluded th a t in these 
compounds the valency shell of eight electrons con
tributed by the four atomic groups forms an octet 
shell outside the core of the central atom. In  sixfold 
co-ordination compounds it is concluded th a t if there 
are vacancies in the M 3 shell of the central atom for 
four electrons, then four of the twelve shared 
electrons occupy this shell, whilst the remaining eight

form an octet shell round the core, and if the M 3 shell 
cannot accommodate all four electrons these move 
in orbits outside the octet shell. I t  is shown th a t 
the co-ordination linkings contributed by the atomic 
groups u su a lly  found in co-ordination compounds 
can be accounted for satisfactorily on the new 
theory. A. E. M it c h e l l .

E lec tro n ic  th eo ry  of valency. V. M o lecu la r 
s t ru c tu re  of s tro n g  an d  w eak  e le c tro ly te s : (a) 
C om ple te  io n isa tio n . T. M. L o w r y  (Phil. Mag., 
1928, [vii], 5 , 1072— 1080),—From the electronic 
theory of valency: previously developed (A , 1923, ii, 
4S0, 848; A., 1925, ii, 15) it follows th a t compounds 
in  which neutralisation of the ionic charges is pre
vented by the laws of valency generally behave as 
strong electrolytes in solution, whilst if a salt is 
dissolved in  a medium of low dielectric constant the 
resulting solution will have a low conductivity and 
abnormal variations of conductivity with dilution are 
to  be expected. I t  is suggested th a t the high con
ductivity of some fused salts is a result of the form
ation of multi-charged ionic aggregates, whilst the 
low conductivity of others is a ttribu ted  to  the breaking 
down of the crystal lattice into neutral doublets on 
fusion. On the theory of complete ionisation the 
term  hydrolysis can have no significance unless the 
hydrogen or hydroxyl ion of w ater can be fixed by one 
of the ions of the salt with formation of a covalent 
compound. A. E. M it c h e l l .

E le c tr ic  m o m e n t an d  sp ace -o rie n ta tio n  of 
a to m s  in  so m e  ^«» '«-derivatives of benzene.
J .  W . W il l ia m s  (Physikal. Z ,  192S, 2 9 , 271—272).— 
The assumption th a t para-substituents lie in the plane 
of the benzene ring leads to  the view th a t with equal 
substituents the symmetrical molecule should exhibit 
no electric moment. This expectation is fulfilled in 
the cases of p-xylene, jj-dichlorobenzene, and jj-dinitro
benzene, since the values for the electric moment 
are less than  0-3 X 10~18 (e.s.u.). For quinol diethyl 
ether and quinol diacetate the values are, however, 
1-7 and 2-2 X10“18, respectively. This result indicates 
th a t the substituents need not necessarily lie in the 
plane of the benzene r in g ; either the OR-groups may 
be bent away from the plane or the oxygen atoms 
m ay remain in the plane with the ethyl groups out of 
alinement. R. A. M o r t o n .

D ipole m o m e n t of sy m m e tr ic a l  co m pounds, 
an d  e is - tr tm s -iso m e rism  a t  “ s in g le  ’’ lin k in g s .
A. W e is s b e r g e r  (Physikal. Z., 1928, 2 9 , 272—273).— 
The dem onstration (A , 1927, 9) th a t compounds of 
the type C(OR)4 exhibit a dipolar character and th a t 
the valencies of the carbon atom  m ay be regarded a3 
directed towards the corners of a tetragonal pyramid 
opens up the possibility of a new type of enantio- 
morphism. The existence of a considerable electric 
moment in certain compounds of the type CGH4a2 (cf. 
preceding abstract) likewise makes possible a type of 
cis-trans-isomerism not involving double linkings. 
I t  is suggested th a t the yellow and colourless benzil 
derivatives studied by Schonberg and his co-workers 
(1922, et seq.) and hitherto regarded as ap-diketones 
and isomeric peroxides m ay be enantiomorphs of this 
kind. R. A. M o r t o n .
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T h e  sh a red -e le c tro n  ch em ica l lin k in g . L.
P a u l in g  (Proc. N at. Acad. Sci., 1928, 1 4 , 359— 
362).—London’s theory of the formation of valency 
linkings is equivalent in simple cases to  G. N. Lewis’ 
theory of the shared electron pair. A number of new 
results have been obtained in extending London’s 
simple theory, taking into account quantitative 
spectral and thermochemical data. A sensitive test 
to determine whether a compound is polar or non
polar is pu t forward, and it is concluded th a t hydrogen 
fluoride is polar, whilst the, chloride, bromide, and 
iodide are probably non-polar. If quantisation can 
be changed, as it can in the case of some elements in 
the first row of the periodic system where the in ter
change energy resulting from the formation of 
shared-electron linkings is large enough to bring it 
about, very stable shared-electron linkings are 
possible. Hence the stable shared-electron linkings 
of saturated carbon compounds, and the relatively 
stable double linkings of carbon. The tetrahedral 
arrangement of the four linkings of quadrivalent 
carbon can be shown to be the stable one as a result 
of the resonance phenomenon. A. J . M e e .

E le c tro s ta tic  ex p lan a tio n  of com p lex  fo rm 
ation . A. E. v a n  A r k e l  and J . H. d e  B o e r  (Rec. 
trav. chim., 1928, 4 7 , 593—605; cf. A., 1927, 189).— 
After a discussion of the application of Kossel’s 
theory of the chemical linking as a purely electro
static phenomenon (Ann. Physik, 1916, [iv], 4 9 , 
229) made by numerous authors, the problem of 
complex formation is considered. Strong polarisation 
of the outer ions of a  complex ion m ay be due to  a 
small radius of the central atom  which causes it, or 
also to a polarisation of this central atom itself. In  
the latter case the electrical field of ions which sur
round the central atom induces a dipole in the central 
atom which acts on the outer ions of the complex ion, 
thus strengthening the linking. A dipole can arise 
in the central atom  only if the polarisability of this 
central atom  is so great th a t an unsymmetrical 
arrangement of the outer ions results, as is the case 
with H 20,N H 3,NH4+. The complexes formed by 
ammonia fall into two principal groups, (1 ) to which 
compounds obtainable only as solids belong, e.g., 
[Na(NH3)G]l, which loses ammonia completely on 
dissolution in water, and (2 ) the compounds in which, 
in  aqueous solution, the ammonia is present in  the 
cation, e.g , [Co(NH3)6]Cl3. In  group (1) the hydrates 
are more stable than  the ammonia complexes, whilst 
in group (2 ) the relation is reversed. Since the 
electric dipole of the ammonia molecule is smaller 
than  th a t of the water molecule and furthermore the 
radius is somewhat larger, the stronger union of 
water molecules is to be expected. The behaviour 
of compounds of group (2 ) may be explained by a 
deformation of the whole ammonia molecule. An 
increase in the dipole already present would result, 
so th a t as the deformability of the ammonia molecule 
is greater th an  th a t  of the water molecule the increase 
in the dipole in  the case of ammonia is greater than  
in th a t of water. In  the case of non-polarisable 
central ions there is a definite distance between the 
central ion and water or ammonia molecule a t which 
the energies of formation are equal. If  in a given

instance the distance is smaller than  the critical value 
then the ammonia complex is the stable compound 
and, if greater, the hydrate. An approximate 
calculation of this critical distance is made.

H. I n g l e s o n .
E lec tro n  th e o ry  of valency  b a se d  on an  

ex ten sio n  of th e  B o h r  ̂ -Stoner e lec tro n  d is 
tr ib u tio n  in  a to m s. 0 . St u h l m a n , jun. (J. Elisha 
Mitchell Sci. Soc., 1927, 4 3 ,  19).—Stoner’s modific
ation of the Bohr electron distribution in atoms is 
extended and co-ordinated with ionisation and critical 
potential data. Anion valency is a ttribu ted  to the 
action of the completed doublet levels, and cation 
valency to the action of the external levels acting in 
conjunction with the incompleted paired levels.

Ch e m ic a l  A b s t r a c t s .
H y p o th esis  of valency  deflexion. C. K. I n g o l d  

and J . F. T h o r p e  (J.C.S., 1928, 1318—1321).—A 
reply to the criticism of the Tliorpe-Ingold hypothesis 
of valency deflexion made by Hiickel (Fortsclir. 
Chem., 1927, 19, [4]). H . I n g l e s o n .

C om plex  co m pounds. F. E p h r a im  (Helv. 
Chim. Acta, 1928,11,431—436).—In  order to account 
for the formation of complex compounds, an electro
static field valency is postulated in addition to the 
ordinary electro- and co-valent linkings. The theory 
is developed on the basis of the octet model of the 
atom  and is applied to the case of the constitution and 
isomerism of the m etal ammines. F . J . W i l k i n s .

L aw  of m o lecu la r fo rces. A. W. P o r t e r  (Trans. 
Faraday Soc., 1928, 2 4 , 108—111).—Theoretical. 
Difficulties in calculating intermolecular forces are 
discussed. L . F. G i l b e r t .

M o lecu la r n u m b e rs . P . V in a s s a  (Gazzetta, 
1928, 5 7 , 178—180).—I t  is held from an extended 
survey of compounds th a t the law of molecular 
numbers is valid for m ost chemical compounds n a tu r
ally occurring and otherw ise; the known exceptions 
to the law are tabulated. R. W. L u n t .

S p o n tan eo u s d iv ision  of d ro p s  of m icro sco p ic  
d im en sio n s. N. v o n  R a s c h e v s k y  (Z. Physik, 
1928, 4 8 , 513—529).—A former theory (cf. this vol., 
474) is extended to  cases where diffusion processes 
and chemical changes occur in a drop, the ra te  of 
growth of which is very small. The conditions under 
which such a drop can split are deduced. The 
stability of polyphase drops is also discussed. *

J . W . Sm it h .
S c a tte r in g  of e lec tro n s  b y  c ry s ta ls . H. B e t h e  

(Naturwiss., 1928, 1 6 , 333—334).—I t  is shown th a t 
the true analogues of the reflected electron beams 
observed by Davisson and Geriner (A., 1927, 492) are 
the X -ray beams of next shorter wave-length, and 
not those of longer wave-length as suggested by them.

J . W. S m it h .
P o s itio n s  of X -ray  sp e c tra  a s  fo rm e d  b y  a 

d iffrac tio n  g ra tin g . A. W. P o r t e r  (Phil. Mag., 
1928, [vii], 5, 1067— 1071).—I t  is pointed out th a t for 
accurate X -ray spectral measurements with diffraction 
gratings it is insufficient to  apply the usual methods 
of ordinary spectroscopy applicable to Fraunhofer 
spectra, bu t th a t a factor, correcting for the lack of 
parallelism of the X -ray beam, m ust be applied to



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 691

wave-lengths determined in the ordinary way. For 
conditions of nearly grazing incidence this factor is 
shown to be (1 -f-3Z2/20/(J2), where X  is the length of 
the grating and l0 is the shortest distance between 
the source and the grating. A. E. M i t c h e l l .

A p p a ren t i r re g u la r i t ie s  in  ex p e rim e n ts  w ith  
h e tero g en eo u s X -ray  b ea m s, w ith  sp ec ia l 
re ference  to  th e  ./-phenom enon . R. T. D u n b a r  
(Phil. Mag., 1928, [vii], 5, 962—989).—Two experi
mental methods designed to observe the /-d iscon
tinuities in the absorption of scattered heterogeneous 
X-radiation failed to  show any such discontinuities. 
I t  is thereby shown th a t the irregularities observed 
by Barkla are probably due to the assumption th a t a 
heterogeneous beam should give nearly the same 
results as a homogeneous beam, the latter having an 
absorption coefficient equal to  the half-value absorp
tion coefficient of the former. W. E. D o w n e y .

D iffrac tio n  of X -ray s by  m e a n s  of lin e  g ra tin g s . 
S p ec tro g rap h y  of th e  in te rm e d ia te  reg io n . J.
T h ib a u d  (Physikal. Z., 1928, 2 9 , 241—261).—A  full 
account is given of researches which have already been 
briefly reported (A., 1925, ii, 176; 1926, 333, 651;
1927, 286, 803). I t  is shown th a t tangential gratings 
with 2 0 0  lines per mm. perm it the investigation of 
X-rays in air, and ultra-violet rays down to 140 A. 
in a vacuum. A new type of vacuum spectrograph is 
described and da ta  on the spark spectrum of copper 
are given. The gap between X-rays and the extreme 
ultra-violet has been bridged by the use of an im
proved vacuum spectrograph w ith a tangent grating 
ruled with 1180 lines per mm. Wave-lengths in the 
region 17-7—65-0 A. together with their origins are 
given for various elements. The continuous spectrum 
and the X-absorption lim it have been studied for 
carbon, nitrogen, and oxygen.

For wave-lengths near 17 A. the line grating and 
the crystal lattice methods are in good accord, whilst 
a t about 70 A. a definite discrepancy arises, due, it  is 
shown, to refraction of the rays by the m aterial (fatty 
acid) composing the lattice. Oil-sensitised (non- 
Schumannised) plates record rays between 600 and
100 A.

The lines of advance in this field are indicated.
R. A. M o r t o n .

R ela tio n  b e tw een  ch em ica l co n s titu tio n  and  
X -ray  d iffrac tio n  in  liq u id s . I. M ono- an d  
d i-su b s titu te d  benzene d eriv a tiv es . P. K r i s h - 
n a m u r t i (Indian J . Physics, 1928, 2 , 355—364; cf. 
Sogani, A., 1927, 924, 1129).—A number of o-, ra-, 
and p-disubstituted benzene derivatives have been 
subjected to  X -ray examination. The diffraction 
haloes for the o- and m-compounds have two distinct 
rings. In  the o-compounds the outer ring increases in 
brightness as the sizes of the substituents are in 
creased. In  the corresponding m-compounds, how
ever, the rings are smaller, bu t the outer ring increases 
in brightness relatively to  the inner more than  in the 
case of the o-compounds. Only one broad ring is 
obtained for ^-compounds, and this diffuses outwards. 
Substitution in the first carbon group of the side- 
chain produces no interference effects tending to the 
formation of two rings. Benzene derivatives with 
a single long side-chain show a sim ilarity to the

corresponding aliphatic derivatives. E thyl benzoate 
is similar to  acetic acid, since both of them  show a 
faint inner ring. M. S. B u r r .

X -R ay d iffrac tio n  in  ca rb o n  te tra c h lo rid e  
(liquid). C. M. S o g a n i  (Indian J . Physics, 1928,
2 , 377—386).—The diffraction photographs of liquid 
carbon tetrachloride obtained with the Cu K* rays 
have been studied. The pa tte rn  shows an inner ring 
which is sharper than  for any other organic liquid 
hitherto examined and is explained by the nearly 
spherical form of the molecule. Separated from the 
inner ring by a clear space is a diffuse outer ring. 
There is, however, a fair am ount of scattering a t 
small angles which is to be ascribed to  the com
pressibility of the liquid. The Bragg spacing, 
5-3 A., for the inner ring agrees well with the value of 
(m/cl)113, namely, 5-43 A., where m  is the mass of a 
molecule and d the density. The spacing for the 
outer halo is 2-9 A. The presence of the second ring 
is discussed in relation to a similar phenomenon in 
the case of mercury and argon which are monatomic, 
and it is suggested th a t the second ring, which, in 
general, is considered to  be due to  a pronounced 
asymmetry of the molecule, is in this case merely a 
second order effect. A possible alternative explan
ation is th a t it m ay be due to the shape of the mole
cular jF-curve'. There is an analogy between the 
X -ray  diffraction in liquids w ith spherical molecules 
and the diffraction of visible light by homogeneous 
chromatic emulsions. M. S. B u r r .

D ire c t a n d  in d ire c t  c h a ra c te r is t ic  X -ray s : 
th e ir  ra tio  a s  a  fu n c tio n  of c a th o d e -ra y  energy .
D. L. W e b s t e r  (Proc. N at. Acad. Sei., 1928, 14, 
330—339).—The work of a previous paper (A., 1927, 
803) on the ratio of direct rays to to tal indirect 
X-rays produced from any ordinary X -ray target is 
extended. The apparatus was reconstructed to 
obtain greater accuracy and the same method was 
used as in the previous work. The calculation was 
carried out in practically the same way as before, 
except th a t the assumption th a t all the primary 
continuous spectrum X-rays originate in the surface 
is replaced by  the assumption th a t they originate a t  a 
depth equal to the average depth as measured by the 
absorption lim it method. The value of the ratio of 
direct rays to total incident rays for silver is found to be 
almost constant, the data giving 1-83 a t 35 kilovolts, 
and 1-96 a t 80 kilovolts. The probable error is 
high, amounting to 10—20%. The variation of the 
ratio is not sufficient to vitia te current comparisons 
of observed line intensities with theories.

A. J . M e e .
X -R ay e x a m in a tio n  of s a tu ra te d  d icarb o x y lic  

ac id s  a n d  am id es  of th e  fa tty  ac id  se rie s . E .
H e n d e r s o n  (Proc. Roy. Soc. Edin., 1928, 4 8 , 20— 
27).—In  continuation of former work (A., 1927, 612) 
several additional normal Saturated dicarboxylic 
acids have been investigated by means of X-rays, the 
results being in agreement with the earlier work. In  
order to study the effect on crystal structure of 
expanding the molecule without altering the distance 
between the carboxyl groups, the mono- and di- 
alkylmalonic acids were investigated. The d2 spacing 
increases by 1-0— 1-3 A. per CH2 group added, and it
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is concluded th a t this d x spacing is a measure of the 
length of the molecule, and th a t there is only one 
molecule between successive reflecting: planes. The 
fact th a t in  long-chain compounds having a 
“ chemically active ” term inal group, e.g., carboxyl, 
successive reflexion planes are separated by the 
length of two molecules oriented in opposite directions 
can be explained by assuming th a t the two molecules 
are held together by forces due to free partia l valencies 
of the term inal group. In  the ease of the malonic 
acids the two carboxyl groups m utually saturate each 
other so th a t there is insufficient residual affinity to 
a ttrac t another molecule. This theory was tested by 
examining the fa tty  acid amides by means of X-rays, 
when it  was found th a t successive reflexion planes 
were separated by the length of two molecules placed 
end to  end and oppositely oriented. In  the case of 
dialkylmalonic acids the angle between the alkyl 
groups diminishes as the series is ascended. The 
theory of Muller and Shearer regarding the nature of 
the chain structure of long-cliain compounds is 
discussed, and i t  is shown th a t whilst this theory 
assumes th a t the tetrahedral angle of the carbon atom 
will be maintained throughout the chain, this cannot 
be so. The molecule will probably be spiral in form.

A. J . M e e .
E x c ita tio n  of so ft X -rays. II . O .W . R ic h a r d 

s o n  and F. C. Ch a l e l in  (Proc. Roy. Soc., 1928, A,
119, 60—83; cf. ibid., 1926, A, 110, 247).—The gap 
left between 130 and 200 volts in the investigation on 
iron is now filled up, and the range is extended from 
600 to  720 volts. The apparatus has been improved 
and is capable of greater sensitiveness. Three dis
continuities are observed between 600 and 720 volts, 
and eight between 130 and 200 volts. All the known 
observations of critical potentials of iron obtained by 
various observers are tabulated, and very satisfactory 
agreement is found between the different values. 
Rollefson’s claim to have found a number of critical 
voltages of iron in the low-voltage region which follow 
a Rydberg series (cf. A., 1924, ii, 216) is discussed, 
and the existing data are critically examined. 
Thomas’ values for iron, cobalt, nickel, and copper 
(cf. A., 1925, ii, 336; 1926,1186) are used to determine 
A  and b in the equation V(n)—A —b/n2. The experi
mental evidence for the reality  of the series is strong 
in the case of iron, cobalt, and nickel, bu t much less 
decisive in the case of copper. In  a discussion of the 
theoretical interpretation of such a classsification the 
difficulty raised by the high value of the constant b is 
emphasised. This is 2420 volts for iron and 2357 
volts for cobalt and nickel, and corresponds with an 
attracting centre with about 13 times the electronic 
charge. This fact, and a large number of otherwise 
unco-ordinated facts, might be explained by assuming 
th a t in the case of iron, cobalt, and nickel, a t any 
rate, i t  is possible for an electron to function as a 
series electron in relation to  the structure bounded 
by the completed L  shell without being profoundly 
affected by the surrounding electrons. In  order to  
test whether the discontinuities under investigation 
are instrum ental or are real properties of the materials, 
the emission from a carbon target as successive layers 
of tungsten are gradually deposited on i t  h as«been 
examined. The various deposited inflexions are not

equally interdependent, bu t can be classified in groups 
such th a t the members of each group appear and 
disappear, or strengthen and weaken, together 
independently of the other groups. Four groups of 
critical voltages were obtamed, one group being due 
to tungsten,, whilst the m ajority of the inflexions 
found m ust be attribu ted  to contamination (possibly 
nickel). As a result of the present investigations, 
some of the critical potentials given in  the former 
paper (loc. cit.), are reconsidered. In  the case of 
carbon, the weak inflexion a t 265-0 volts is probably 
due to tungsten, and the strong inflexion a t 81-2 volts 
is due to an  im purity which m ay be nickel.

L. L. B ir c u m s iia w .
In te n s ity  of re flec ted  X -ray s a n d  th e  d is t r i 

b u tio n  of e lec tro n s  in  c ry s ta ls . G. E. M. J a u n c e y  
and W. D. Cl a u s  (Physical Rev., 1928, [ii], 31, 717— 
727).—A reply to  H avighurst’s criticisms (this vol., 
224). By trial a reasonable Bohr model of the chlorine 
ion has been foimd which gives modified F  values at 
all angles in  good agreement with the experimental 
values. The Fourier analysis method of unravelling 
atomic structure is still considered invalid.

A. A. E l d r id g e .
Jf-A b so rp tio n  edges of p o ta s s iu m  an d  ch lo rine  

in  v a rio u s  co m p o u n d s. J .  M. N u t t a l l  (Physical 
Rev., 1928, [ii], 31, 742—747).—Experiments were 
performed with sylvine, orthoclase, Iepidomelane, 
and phlogopite. The fine structure of the potassium 
edge extended from 3429 to  3365X, or over a range 
of about 67 volts, and th a t of chlorine from 43S3 to 
4341X, or about 27 volts. The view th a t the ejected 
electrons stop in  an  outer orbit appears inadequate 
to explain the complicated structure of the edges.

A. A. E l d r id g e .
P h y s ic a l p u r i ty  a n d  p o w d e r ro n tg e n o g ra m s . 

N. H. K o l k m e ij e r  (Proc. K . Akad. Wetenscli. 
Amsterdam, 1928, 31, 151—154).—X -R ay powder 
spectrograms have been made of mixtures of the white 
and grey modifications of tin, in order to  determine 
the extent to which the physical purity  of a substance, 
or freedom from its enantiomorph, m ay be tested. 
The composition of the mixtures was previously 
determined by density measurements. The results 
show that, with a normal exposure, an adm ixture of 
as much as 1 0 % of a second modification m ight be 
unnoticed. The bearing of this result on Levi’s 
conclusion (A., 1924, ii, 860), th a t  yellow and red 
mercuric oxide are crystallographically identical, is 
discussed. M. S . B u r r .

S c a tte r in g  by  free  g ra tin g s  a n d  th e  s ta tis tic a l  
s ig n ifican ce  of th e  d is tr ib u tio n  of g ra tin g ' sp e c tra  
on th e  in te rfe ren ce  of p lan e  w aves. A. W i n t n e r  
(Z. Phvsik, 1928, 4 8 ,  495—512).—Mathematical.

J .  W . S m it h .
X -R ay in v es tig a tio n  of th e  s t ru c tu re s  of th e  

ox id es of iro n . H . G r o e b l e r  (Z. Physik, 1928, 
4 8 , 567—570).—Ferric oxide was reduced to different 
stages by carbon monoxide a t 800° and the X-ray 
spectra of the products were examined. I t  was shown 
th a t ferrosoferric oxide can contain only 5%  of ferrous 
oxide in  solid solution. Above this percentage the 
ferrous oxide forms a second solid phase. W ith 
3 9 % of ferrosoferric oxide present the magnetite
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structure breaks down and until pure ferrous oxide is 
reached the crystal structure of the latter persists. 
The solubility of iron in ferrous oxide is only very 
slight. J .  W. »Sm it h .

Is  c ry s ta l  re flex io n  of X -rays en tire ly  a c la ss ica l 
p h en o m en o n ?  G. E. M. J a u n c e y  and W. D. 
Cl a u s  (Nature, 1928, 121, 983).

In fluence of re la tiv e  ion ic sizes on th e  p ro 
p e r tie s  of ion ic  co m p o u n d s. L . P a u l in g  ( J .  
Amer. Chem. Soc., 1928, 50, 1036— 1045).—Some of 
the results of a theory which expresses the interionic 
forces in a crystal in term s of the radii of the ions are 
considered. Many crystal properties depend both on 
the “ radius sum,” i.e., the distance betweenneighbour- 
ing ions, and also on the “ radius ratio ,” i.e., on the 
relative sizes of the cation and the anion. The latter 
quantity  accounts for m any irregularities in the 
properties (e.g., m. p., b. p.) of the alkali halides 
formerly attribu ted  to deformation phenomena, and 
is of significance in all crystal properties depending on 
the crystal energy. S. K. T w e e d y .

P ro d u c tio n  an d  a b so rp tio n  of th e  Ii-ra y s  of 
a lu m in iu m . F. H o l w e c k  (Compt. rend., 1928, 
186, 1203—1205).—The absorption coefficients of 
rays produced from a water-cooled aluminium anode 
with an incandescent cathode in a highly evacuated 
metallic tube provided with an aluminium window 
are 550 and 7400 (approximately) for wave-lengths 
slightly greater and less than the /^-discontinuity, 
respectively. This gives a value of about 13 for the 
ratio J, which is in agreement with th a t found (14) 
from the values obtained for the absorption in air a t 
voltages above the critical potential using an 
aluminium filter 15 ¡x thick, and from the absorption 
coefficient of the soft rays of oxygen and nitrogen.

J .  G r a n t .
R o n tg en o g rap h ic  ex a m in a tio n  an d  eu tro p ic  

re la tio n s  of a lk a lin e -e a r th  f lu o rid es . F . T h i l o  
(Z. Krist., 1927, 65, 720—722; Chem. Zentr., 1928, i, 
150).—The following values for calcium, strontium, 
and barium fluorides, respectively, are recorded : 
a (A.) 5-45, 5-81, 6 -2 0 ; doalc. 3-18, 4-24, 4-83 ; n  1-434,
1-438, 1-475; solubility (mg. in 1 litre of water a t 
18°) 16, 117, 1630. A. A. E l d r id g e .

S tru c tu re  of q u a r tz . B. G o s s n e r  (Zentr. Min. 
Geol. Palaont., 1927, A, 329—338; Chem. Zentr., 
1928, i, 152— 153).—The unit cell, containing three 
molecules, of quartz has a 4-89, c 5-46 A. The most 
probable atomic co-ordinates of ¡3-quartz are :
Si a ,  0, 0), ( l  l  i) , (0 ,1  §); 0  (V V, S), (2v, v, ¿), 
(v, 2v, i) , (2 v ,v ,l) ,  (v, v, f), (v, 2v, i) , where v=
0-197. Conversion into a-quartz is accompanied by 
a slight variation of these co-ordinates.

A. A. E l d r id g e .
L attice  c o n s ta n ts  of sk ap o lite  an d  apophy llite .

B. G o s s n e r  (Zentr. Min. Geol. Palaont., 1927, A, 
338—342; Chem. Zentr., 1928, i, 153).—Skapolite 
(mixed crystals of various plagioclases) and apo
phyllite (the un it cell of which contains 2  mols. of 
8CaSi0,[K2H 2Si04,7H4Si04],4H20) have, respectively, 
a 17-26, 12-71 A , c 7-65, 15-86 A. ; d 2 65, 2-36; 
space-group C%, or C%,, D\,, to  DJf.

A. A. E l d r id g e .
y  y

B ro ad e n in g  of D ebye lin es  w ith  co ld -w orked  
m e ta ls . U. D e h l in g e r  (Z. Krist., 1927, 65, 
615—631; Chem. Zentr., 1928, i, 157).—W ith cold: 
worked silver, copper, tantalum , and a-brass the 
K'j. doublet is not resolved, whereas with cold-worked 
aluminium and zinc i t  is sharp. Hence periodic 
strain and distortion m ay be a cause of broadening 
of Debye-Scherrer lines. A. A. E l d r id g e .

C h arg ed  sp h e re s , th e  p h o to -e lec tric  effect, 
an d  th e  fluo rescence  s p e c tra  of X -rays. L. 
D isco m be  (Compt. rend., 1928, 186, 1291—1293).— 
The production of the characteristic and continuous 
X -ray spectra is explained on the assumption th a t all 
monochromatic X-radiation of given frequency is due 
to the beats arising from the pulsatory frequencies 
of two cathodic electrons considered as small pulsating 
spheres, one of which is brought to rest by impact, 
whilst the other has a restricted speed less than  th a t 
of impact. The explanation is also applied to the 
photo-electric effect of X-rays, to resonance, and to 
the Compton effect. J .  G r a n t .

H e m ih ed ry  of zinc b lende an d  X -ray  reflex ion . 
S. N is h ik a w a  and K . M a t u k a w a  (Proc. Imp. Acad. 
Tokyo, 1928, 4, 96—97).—Friedel’s law th a t herni- 
hedrism due to lack of a centre of symmetry cannot be 
revealed by the X -ray diffraction method was tested 
in the case of zinc blende. Tungsten L  radiation, the 
spectral lines of which cover the range including the 
K  critical absorption lim it for zinc atoms, was 
reflected from (1 1 1 ) and ( 111) polished surfaces. 
Differences in the intensity of the lines were noticed, 
which might, however, be due to difference in the 
degree of polish. Preliminary experiments using a 
cleavage plane also showed differences in the relative 
intensities. C. J .  S m it h e l l s .

S tru c tu re  of cyan ite , A l2S iO s. W. H. T a y l o r  
and W. W. J a c k so n  (Proc. Roy. Soc., 1928, A, 119, 
132—146).—The crystal structure of cyanite has 
been determined by a qualitative method, based on 
the estimation of the relative intensities of a large 
number of reflexions obtained in a series of single- 
crystal rotation photographs. The crystal belongs 
to the pinacoidal class of the triclinic system, the 
space-group being Cl, and has a 7-09, b 7-72, c 5-56 A .; 
a 90° 5-5', [3 101° 2', y  105° 44-5'. There are four 
molecules in the un it cell. The structure is based on 
a slightly distorted c\ibic arrangement of close-packed 
oxygen atoms, the silicon and aluminium atoms being 
distributed uniformly among the interstices of the 
oxygen assemblage so th a t independent tetrahedral 
S i04 groups are formed, whilst each aluminium atom 
lies a t the centre of an octahedron having an oxygen 
atom  a t  each of the corners. The very perfect 
cleavage parallel to (1 0 0 ) is explained by the existence 
of widely-spaced planes, parallel to (1 0 0 ), densely 
packed with silicon, aluminium, and oxygen atom s; 
similarly, the less perfect but fairly distinct cleavage 
parallel to (0 1 0 ) is explained by the existence of sheets 
densely packed with silicon and aluminium atoms, 
widely spaced and parallel to (010). No such densely- 
packed layers can be distinguished parallel to (0 0 1 ), 
corresponding with the fact th a t no (0 0 1 ) cleavage 
occurs. The unusually large variation of hardness in 
different directions on the (1 0 0) face is attribu ted  to
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the existence of the cleavage parallel to (010). I t  
should be possible to extend this explanation to 
include examples of hardness variation of much 
smaller amount. L. L. B ir c u m s h a w .

C ry s ta l s t ru c tu re  of th e  a lk a li  m e ta ls  an d  of 
s tro n tiu m . F. S im o n  and E. V o h s e n  (Z. physikal. 
Chem., 1928, 133, 165—187; cf. this vol., 223).— 
Lithium has a body-centred cubic lattice, the constant 
a t 1 0 0 ° Abs. being 3-46 A. The face-centred cubic 
lattice of strontium, stable a t low temperatures, has a 
lattice constant a t 1 0 0 ° Abs. of 6-03 A. Powder 
measurements indicate the existence of a hexagonal 
form a t lower temperatures. Calcium a t the ordinary 
tem perature exhibits the face-centred cubic lattice, 
whilst zinc and cadmium show one modification only 
both a t the ordinary and a t higher temperatures.

H . F . G i l l b e .
C ry s ta l s t ru c tu re  of le ad  p h o sp h a te  a n d  p y ro - 

m o rp h ite . F .  Z a m b o n in i  and A. F e r r a r i  (Atti 
R. Accad. Lincei, 1928, [vi], 7 , 283—291).-—From 
X -ray measurements by the rotating crystal and by 
the Debye-Scherrer method it  is shown th a t these two 
substances have essentially the same type of structure, 
and th a t therefore they cannot have the complex ion 
structure assigned to  them  by Abegg, Bodlander, and 
Werner. R. W. L u n t .

C ry s ta l s t ru c tu re  of l i th iu m  iod ide  tr ih y d ra te . 
S. B . H e n d r i c k s  (Amer. J . Sci., 1928, [v], 1 5 , 403— 
409).—The crystal structure of lithium  iodide t r i 
hydrate has been determined by the use of Laue and 
spectrum photographs. The space-group and result
ing atomic configuration are the same as those of the 
triethylammonium halides. The unit cell contains 
two molecules of lithium  iodide trihydrate and has 
d 100=7-45 A. and d001=5-45 A. F. J . W i l k i n s .

M o lecu la r s t ru c tu re  an d  sc a tte r in g  of A '-rays.
G. W. S t e w a r t  and M . M a n n h e im e r  (Z. anorg. 
Chem., 1928, 1 7 1 , 61—72).-—Previous work on the 
diffraction of X-rays by organic liquids is summarised 
(cf. A., 1927, 1015; this vol., 224). R. Cu t h il l .

N ew  ty p e  of c ry s ta l  fine s tru c tu re . C ry s ta l 
s tru c tu re  of h e x a m m in ec o b a ltic  iod ide. H.
H e n t s c h e l  and F. R i n n e  (Ber. Sachs. Ges. Wiss., 
math.-phys. K l. ,  1927, 7 9 , 3—4, 5—54; Chem. Zentr., 
1928, i, 152).—The crystal structure of hexammine
cobaltic iodide is a combination of the rock salt and 
fluorspar types. The elementary cell contains four 
molecules; a=10-91 A. The distance Co—N is
1-64— 1-91 A. The lattice is face-centred.

A. A. E l d r id g e .
U n co m m o n  co m m o n  sa lt. A. F . D u t t o n  and 

C. G. W e b b  (Nature, 1928, 121, 942).—Crystals of 
sodium chloride formed in a gel prepared by addition 
of sodium silicate to  hydrochloric acid were cubes with 
hollow faces and bevelled edges, the form being (1 1 0 ).

A. A. E l d r id g e .
C o n stitu tio n  of s ilv e r sub fluo ride . I I .  E .  

B r o d y  and T. M i l l n e r  (Z. anorg. Chem., 1928, 1 7 2 , 
84—86; cf. this vol., 223).—Polemical.

H . F .  G il l b e .
C o n stitu tio n  of s ilv e r su b flu o rid e . C. d e l  

F r e s n o  (Z. anorg. Chem., 1928, 1 7 2 , 256— 264).—  
Theoretical. The possibility of the existence of

silver subfluoride is demonstrated, bu t the process of 
addition of fluorine to the silver fluoride lattice, as 
described by Brody and Millner (this vol., 223), is 
not possible. H. F. G il l b e .

C ry s ta l g ro u p  of p e n ta e ry th r i to l ; th e  t e t r a 
h e d ra l ca rb o n  a to m . A. S c h l e e d e  and A. 
H e t t i c h  (Z. anorg. Chem., 1928, 172, 121— 128).— 
By observations with the tube electrometer and study 
of the etching by methyl alcohol, i t  has been estab
lished th a t pentaerythritol belongs to the group of 
symmetry. I t  is thus not pyramidal bu t tetrahedral, 
in agreement with the classical stereochemistry of 
van ’t  H off and Le Bel. H. F. G i l l b e .

D iffrac tio n  of de B ro g lie  w aves b y  c ry s ta l  
g ra tin g s . E. E. W it m e r  and L. R o s e n f e l d  (Z. 
Physik, 1928, 48, 530—540).—Mathematical.

J . W. S m it h .
M ag n esiu m  ; i ts  e tch in g  an d  s tru c tu re . H. B. 

P u l s ie e r  (Amer. Inst. Min. Met. Eng., Tech. Pub.,
1927, No. 42, 17 pp.).

T w in n in g  in  b e ry lliu m , m a g n e s iu m , zinc, an d  
ca d m iu m . C. H. M a t h e w s o n  and A. J . P h il l ip s  
(Amer. Inst. Min. Met. Eng., Tech. Pub., 1928, No. 
53, 8 pp.)

T w in n in g  in  c o p p e r  a n d  b r a s s .  A. J . P h il l ip s  
(Amer. Inst. Min. Met. Eng., Tech. P u b .,  1928, No. 
56, 10 pp.).

C ause of t ra n s la t io n  strise  a n d  tra n s la t io n  
s tra in -h a rd e n in g  in  c ry s ta ls . M. J . B u e r g e r  
(Amer. Inst. Min. Met. Eng., Tech. Pub., 1928, No. 54, 
14 pp.).—The phenomenon of slipping by blocks in a 
deformed crystal of a “ pure ” m etal is due to  atoms 
of impurities which, scattered regularly through the 
space lattice, d istort it, producing planes of varying 
degrees of weakness. When separation of distorted 
shearing planes occurs, during slip, more than  atomic 
linkings will allow, cleavage occurs.

Ch e m ic a l  A b s t r a c t s .
C h a ra c te r is tic  in fra -re d  v ib ra tio n s  of c e r ta in  

c ry s ta ls  of th e  ro c k -s a lt  type. L. G. C a r p e n t e r  
and L. G. S t o o d l e y  (Phil. Mag., 1928, [vii], 5, 823— 
832).—Mathematical. Using the da ta  of Lennard- 
Jones for the force fields of atoms and ions, the fre
quency of the characteristic infra-red vibration of 
sodium chloride and potassium chloride, bromide, and 
iodide, respectively, has been calculated.

W- E. D o w n e y .
O p tica l p ro p e r tie s  of th e  h ig h ly  re frac tiv e  

is o s tru c tu ra l  co m p o u n d s of m ag n es iu m , 
ca lc iu m , s tro n tiu m , an d  b a r iu m  w ith  oxygen, 
su lp h u r , se len iu m , an d  te llu r iu m . M. H a a s e  
(Z. Krist., 1927, 65, 509—587 ; Chem. Zentr., 1928, 
i, 10—1 1 ).—The following refractive indices are 
recorded: magnesium oxide (d 3-579+0-002), n D
1-7366+0-001, wT1 1-7416 +0-0005, nc 1-7335+0-001; 
calcium oxide 1-838+0-002, «T] 1-845+0-003; 
strontium  oxide n 535 1-880, w570 1-875, n eoa 1-8675, 
n 630 1-863, n GSG 1-8565+0-001; barium oxide w5o0
2-002+0-001, n 557 1-9S9+0-002, w589 1-980+0-001, 
n 650 1‘960+0-004; the value for beryllium oxide 
increases with rise of the tem perature of preparation 
from the n itra te ; magnesium sulphide n D 2-26+0-07 ; 
calcium sulphide n 520 2-161, ii589 2-137, n 633 2-124,
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w6, 6 2 -1 2 0 ± 0 -0 0 2 ; strontium  sulphide «540 2 -1 2 2 , 
n bl0 2-114, fi595. 2-105±0-003, n 6bG 2-087±0-005; 
barium sulphide «d^-ISS^O-OOS ; magnesium selenide 
nD >2-42; calcium selenide n 555 2-292, n 589 2-274, 
«gab ! 2-261, » 656 2-245 ±0-002 ; strontium  selenide 
,l540 2-252, w565 2-236, w589 2-220, n R20 2-208, we56
2-190±0-003 ; barium selenide w560 2-289, n 589 2-268, 
?i620 2-252, wfi75: 2-230; calcium telluride n D >2-51; 
strontium  telluride n D 2-408^0-004, n0 2-367^0-005 ; 
barium telluride n D 2-440±0-005, n0 2-379±0-003 
(lattice constant a 6-82±0-02 Â.). A. A. E l d r id g e .

C ry sta llo g rap h y , esp ec ia lly  o p tica l, of som e 
o rg a n ic  co m p o u n d s. S. R ôscn (Z. Krist., 1927, 
65, 680—711; Chem. Zentr., 1928, i, 9).—A study 
of: p-toluoylacetophenonenol, CGH 4Me-C(OH)!CHBz, 
and dibenzoylmethanol, CPh(OH)!CHBz.

A. A. E l d r id g e .
C ry s ta llo g rap h y  of d icy an o d iam id e . E . B aler 

{Z. Krist., 1927 , 65, 719; Chem. Zentr., 1928, i, 
26).—Dicyanodiamide, monoclinic, has a : b : c —
1-0021 : 1 : 0-4854, p=90° 31 '; axial plane (010), 
Mjsd 1-5492. A. A. E l d r id g e .

R esis tan ce  to  s h e a r  in  m e ta l  c ry s ta ls . G. I.
T a y l o r  (Trans. Faraday Soc., 1928, 24, 121—125; 
cf. A., 1927, 1017).—X -Ray examination of com
pressed aluminium in  which all the distortion was 
due to slipping parallel to  a 111 plane (cf. Proc. Roy. 
Soc., 1926, A, 111, 529) showed th a t all parts of the 
m aterial which had  rotated  through angles greater 
th an  2 ° had ro tated  about the transverse direction in 
the plane of slip. This direction of rotation is the 
same as th a t which might be expected if the detached 
portions of the crystals acted as rollers between the 
slip planes. The theory of rotation of material in the 
neighbourhood of regions of stress concentration is 
discussed. L. F. G il b e r t .

P y ro p h o ric  lead . G. R . L e v i , and A. Ce l e r i 
(A tti R. Accad. Lincei, 1928, [vi], 7, 350—355).— 
Pyrophoric lead has been prepared by heating the 
tartra te , citrate, oxalate, and formate under paraffin ; 
the product is purified by washing with benzene. The 
am ount of active lead has been determined from 
measurements of the volume of hydrogen liberated 
when the substance is treated  with hydrochloric acid ; 
the  highest concentration is reached in  the product 
from lead formate. X -Ray measurements of pyro
phoric lead have shown th a t its crystalline structure is 
identical with th a t of ordinary lead. R. W. L tjnt.

D e te rm in a tio n  of m o l. w t. of s a tu ra te d  v ap o u rs  
of p u re  liq n id s  an d  th e ir  m ix tu re s  b y  th e  d is 
p la c e m e n t m e th o d . M. S. V r e v s k i  (Z. physikal. 
Chem., 1928, 133, 357—361).—See this vol., 18.

R esis tan ce  of s p u tte re d  film s. R . S. B a r t l e t t  
(Phil. Mag., 1928, [vii], 5, 848—859).—I t  is found tha t 
the ageing of sputtered films depends on the tem 
perature to  which the film is raised. The resistance 
of the film decreases to  a minimum value and 
then increases as the tem perature is further raised. 
Occluded gas is the main cause of thé high specific 
resistance of new films and of the decrease with ageing 
brought about by outgassing. A state of tension in 
the  film, produced by unequal coefficients of expansion 
of film and backing, opens or closes gaps in the film as

the tem perature changes, giving rise to  the low or 
negative tem perature coefficients of resistance found 
in the experiments. W. E. D o w n e y .

D is tu rb an c e  of th e  su p e rco n d u c tiv ity  of m e r 
cu ry  b y  a  m a g n e tic  field . W. J . d e  H a a s , G . J . 
S iz o o , and H . K. O n n e s  (Arch. Néerland., 1928, [in], 
A, 11, 1—47).—The hysteresis effect in the disturb
ance of superconductivity which has already been 
found in  the case of tin  (cf. A.,  1927, 11, 717) was also 
found for mercury. The effect was observed in all 
cases examined. W hilst the increase of resistance as 
the field was increased was regular in the m ajority 
of instances, the return  to  a state of superconductivity 
as the field was diminished occurred in a series of 
jumps, the number and extent of which varied for the 
different resistances used. I t  is supposed th a t the 
difference in the intensities of field when these dis
continuities occur is due to  the different orientation 
of crystals in  relation to  the field. The hysteresis 
effect, and also the discontinuities in the curve, were 
obtained both in transverse and in  longitudinal fields, 
although the position of the discontinuities was 
different in the two cases. The area of the hysteresis 
diagram varies with temperature. The relationship 
between the tem perature and the strength of the field 
when the resistance has been half restored can be 
expressed by a straight-line graph. I t  is also shown 
th a t when a  superconductor is placed in a magnetic 
field of sufficiently great intensity the resistance curve 
shows no anomalies. A. J . M e e .

In flu en ce  of p re s s u re  on th e  e lec tr ic a l con
d u c tiv ity  of go ld  u p  to  1000 a tm . A. M ic h e l s  arid 
P. G e e l s  (Proc. K. Akad. Wetensch. Amsterdam, 
1928, 31, 50—55).—A continuation of previous work 
(A., 1927, 99). A bridge method has been used for 
measuring resistances. Measurements have been 
made a t  tem peratures between 15° and 40°, ap
proximately, and a t 50 atm . pressure intervals 
between 0 and 250 atm ., b u t a t 200 atm . intervals 
between 250 and 1000 atm . The results are tabulated. 
The tempering of hard-drawn wire for a considerable 
tim e a t 40° appears to  cause a-m arked reduction in 
the pressure effect. Bridgman’s results are criticised 
(cf. A., 1926, 565). M. S. B u r r .

T h eo ry  of é le c tro s tr ic tio n  an d  i ts  ex p e rim e n ta l 
co n tro l. G . B r u h a t  and M . P a u t h e n i e r  (Compt. 
rend., 1928, 186, 1289—1291).—The isothermal and 
adiabatic électrostrictions have been calculated in 
terms of directly measurable quantities, and the 
agreement with the results obtained experimentally 
by means of the Lorentz-Lorenz formula has been 
shown to be fairly good in the few cases for which 
d ata  are available. J . G r a n t .

E le c tr ic a l co n d u c tio n  fro m  th e  v iew p o in t of 
w ave  m ech a n ics . W. V. H o u s t o n  (Z P h y s ik , 
1928, 48, 449—468).—Mathematical.

J . W. S m it h .
B ire fr in g e n ce  a n d  d ic h ro ism  of th in  la y e rs  of 

iro n  o b ta in ed  b y  d is tilla tio n . M. Cau  (Compt. 
rend., 1928,186,1293—1295).—Determinations of the 
optical rotations and ellipticities of thin layers of iron 
of various thicknesses, formed on the walls of an 
evacuated glass container by distillation from an
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electrically-heated iron wire, indicate the existence 
of a birefringence accompanied by dichroism, the 
principal directions of which are parallel and per
pendicular, respectively, to th a t of the original wire. 
The; effect ceases when the deposit is removed, and is 
due to  the magnetic field of the heating current, in 
which the atoms of vapour tend to  orient themselves in 
positions which are retained after deposition and are 
unaffected by a magnetic field placed parallel to the 
deposit. J . G r a n t .

R efrac tiv e  in d ex  an d  specific m a s s  of liq u id  
a n d  of v iscous su lp h u r. P. M o n d a in -M o n v a l  
and P. S c h n e id e r  (Compt. rend., 1928, 186, 1356— 
1357 ; cf. this vol., 479).—rL has been calculated from 
the values of n  and d between 120° and 200°. At 
160°, a change of slope was obtained on the rL-  
tcm peraturc diagram, which was made up of two 
nearly straight lines. J . G r a n t ,

E x ten s io n  of Dulong' an d  P e t i t 's  law  to  g aseo u s 
co m p o u n d s an d  m ix tu re s . A. P r e s s  (Phil. Mag., 
1928, [vii], 5, S32—834).—Theoretical. I t  is shown 
th a t for gaseous compounds and mixtures the formula 
2y.=CrM (y— 1 ) holds, where a is a constant.

W. E. D o w n e y .
P re lim in a ry  iso th e rm s  of ethy lene. C. A. 

C r o m m e l in  and H . G . W a t t s  (Proc. K . Akad. 
Wetensch. Amsterdam, 1927 , 30, 1059—1061).— 
Isotherms for ethylene have been determined a t 20-18°, 
10'17°, 0-10°, and —1-36°. The observations have 
been represented by Onnes’ empirical equation of 
state and values for the first three coefficients, A a, -B.t, 
and . Ca, calculated, succeeding coefficients being 
neglected. The results are in good agreement with 
Amagat’s values, bu t differ from those of Masson and 
Dolley (A., 1923, ii, 462). M. S. B u r r .

A ccu ra te  m e a su re m e n ts  of th e  specific h e a t 
of so lid  su b s tan ce s  b e tw een  0° an d  1625°. II . 
Specific h e a t of p la tin u m  an d  tu n g s ten . E. M. 
J a e g e r  and E. R o s e n b o h ji(P i-oc . K. Akad. Wetensch. 
Amsterdam, 1927 , 30, 1069—1088).—By a method 
previously described (this vol., 469), the specific heats 
of platinum  between 0° and 1625° and of tungsten 
between 0° and 1300° have been determined. In  the 
case of tungsten a correction had to be applied a t the 
higher temperatures for the oxides formed. The 
values of the atomic heat of platinum  a t constant 
volume, calculated from those a t constant pressure, 
increase practically linearly with temperature, a l
though they have already reached a value 3R  below 
0°. Similar results are obtained in the case of 
tungsten, the value CV= 3R  being reached a t about 
400°. The results cannot be explained by any heat 
of transformation, since no allotropic modification is 
obtained in either case. The results seem to throw 
doubt on the theories postulating the existence of a 
limiting value of 322 for the atomic heat a t constant 
volume, and they  are not explained by any extension 
of these theories. M. S. B u r r .

R ela tio n  b e tw een  specific  h e a t an d  te m 
p e ra tu re . A. D e n iz o t  (Bull. Soc. Amis Sci. 
Poznan, 1926, 2, 1—3).—In  the  tem perature range 
where the atomic heat is approxim ately 6 , the specific 
heat of m any elements is proportional to log T.

Ch e m ic a l  A b s t r a c t s .

L a te n t h e a t  of fu sion  an d  v ib ra tio n  frequency .
W. H e r z  (Z. anorg. Chem., 1928, 170, 237— 240).—  
W hilst among the non-metals the value of the quotient 
of the laten t heat of fusion per g. by the vibration 
frequency may lie between 1 x  10~12 and 1 x  10 -11, 
the range of variation shown by the metals, with the 
exception of mercury, aluminium, and beryllium, which 
are abnormal, is only about 3-5—7-5 X 10~12. The 
values for m any salts also lie within this la tter range, 
but calcium chloride and alkali metal salts give figures 
about twice as great. R. Cu t h il l .

E v ap o ra tio n  of rh o m b ic  su lp h u r. G . A m in o f f  
(Z. Krist., 1927, 65, 632—635; Chem. Zentr., 1928, i, 
3).—Sulphur spheres were evaporated a t 100°, and the 
surfaces formed were measured goniometrically. 
Plane evaporation surfaces are formed, corresponding 
with the principal crystal faces. A . A . E l d r id g e .

S im p lified  form ulae fo r specific h e a ts  of g ases 
an d  so lid s, espec ia lly  of exp losion  p ro d u c ts .
N. Y am a g a  (Proc. Imp. Acad. Tokyo, 1928, 4, 102— 
105).—Using Eucken’s formula for the specific heat of 
gases in a simplified form, Cv=nR+m<?(QlT), the 
values of n, m, and 0 have been deduced for the 
gaseous products of explosions a t tem peratures of 
3000—4000°. The rotational specific heat of mon- 
atomic gases is taken as 0 , for polyatomic gases the 
atoms of which are arranged linearly R, and for other 
gases §B, which determines n. 0 is chosen to accord 
with observed specific heats. The specific heats of 
solids produced in explosions are deduced from the 
Nernst-Lindem ann equation. C. J . Sm it h e l l s .

T w o d iffe ren t liq u id  s ta te s  of h e liu m . W. H.
K e e s o m  and M. W o l f k e  (Proc. K. Akad. Wetensch. 
Amsterdam, 1928, 31, 90—94).—The data  for the 
variation of the various physical constants of helium 
with tem perature seem to suggest th a t helium can 
form two different liquid phases. From the specific 
heat da ta  of D ana and Onnes (A., 1927, 101), a heat 
of transformation of helium I  to  helium I I  of 0-13 
g.-cal./g. m ay be deduced. The heating and cooling 
curves of liquid helium have been studied, and these 
show a slight halt a t 2-3° Abs. a t  a pressure of 38 mm. 
No change in the appearance of liquid helium a t this 
tem perature was observed. Liquid helium I I  is 
stable a t the lower tem perature and has a lower 
density, a greater heat of vaporisation, and a smaller 
surface tension than  liquid helium I. A triple point 
such as liquid 1-liquid II-vapour has, previously, 
been observed only with more complex substances 
which have a mesomorphic phase. M. S. B u r r .

Specific h e a t of ca rb o n  d iox ide. C orrection .
W. H . M cCr e a  (Proc. Camb. Phil. Soc., 1928, 24, 
290).—The suggestion embodied in an equation of 
a previous paper (cf. A., 1927, 1122) th a t the molecule 
of carbon dioxide might exist in two forms is now 
shown to be untenable. C. J . S m it h e l l s .

M ea su re m e n t of th e  k in e tic  h e a t effect in  a ir , 
h y d ro g en , an d  a rg o n . K. R ü c k e r  (Ann. Physik, 
1928, [iv], 85, 831—865).—In the Gaede molecular 
pump an oriented motion is superimposed on the 
random motions of the molecules. Besides causing 
a high vacuum, the oriented motion causes a kinetic 
heat effect (Gaede effect). Accurate measurements
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have now been obtained for the Gaede effect in air, 
hydrogen, and argon and the data  have been in ter
preted theoretically (cf. Weber, Z. Physik, 1924, 24, 
267). R. A. M o r t o n .

L iq u id  s ta te . W. H e r z  (Z. anorg. Chem , 1928, 
170, 233—-236).—For m any liquids, both associated 
and non-associated, the values of z/y1'6 and Z /B 13, 
where z is the number of molecules per c .c , y  the 
surface tension, and B  the internal pressure, vary 
very little with change in tem perature.

R . CUTHILL.
F u n d a m e n ta l p ressu re -co effic ien t of h e liu m .

W. H . K e e s o m  and (Miss) v a n  d e r  H o r s t  (Proc. 
K. Akad. Wetensch. Amsterdam, 1927, 30, 970— 
979).—The pressure coefficient of helium between 0° 
and 1 0 0 ° has been determined in two different gas 
thermometers of volume 108 c.c. and 355 c .c , respect
ively. The mean value, when all corrections are 
made, is 0-0036611, with a maximum possible uncer
tain ty  of 2 x  10-7. This is in close agreement with 
the value deduced by Cath and Onnes (Arch. Neer- 
lan d , 1922, [iii], A, 6 , 1) from the difference of the 
fundamental pressure coefficients for the international 
helium and hydrogen thermometers. M. S. B u r r .

V apour ten s io n s  of liq u id  ethy lene. C. A.
Cr o m m e l in  and H. G. W a t t s  (Proc. K. Akad. 
Wetensch. Amsterdam, 1927, 30, 1057— 1058).— 
Determinations of the vapour pressure of liquid 
ethylene have been made between 7-90° and —69-27°. 
The error of the measurements is about 0-025%.

M. S. B urr .
S a lt-lik e  h y d rid es . I I I .  M. P r o s k u r n i n  and 

J . K a s a r n o v .s k i  (Z. anorg. Chem , 1928, 170, 301— 
310; cf. A , 1927, 718; this vol., 595).—Densities of 
hydrides of the alkali metals have been determined 
as follows: sodium, 1-38¿0-04; potassium, 1-47; 
rubidium, 2-60±0-07; ccesium, 3-42±Q-l. From 
these figures it  appears th a t combination with 
hydrogen is accompanied by a contraction of the 
metal lattice by an am ount which increases with 
increase in the atomic volume of the m e ta l; this 
effect is even more pronounced than  with the hydrides 
of the alkaliherearth metals. The molecular volumes 
of both groups of hydrides approximate to those of 
the corresponding fluorides, and the lattices may 
consequently be assumed to be of the rock-salt type. 
On this basis, the radius of the H ' ion is calculated to 
be 1-45 A. R- CuTHILL.

P h y s ic a l p ro p e r tie s  of ace tic  an h y d rid e  an d  
re la ted  su b s tan ce s  an d  th e ir  co n s titu tio n a l 
sign ificance. D. C. J ones (J .C .S , 1928, 1193—  
1200).— The mol. wt. of acetic anhydride in benzene 
and c//cZohexane has been determined cryoscopically. 
In tlie latter solvent the ratio i¥ (found)/lf(ca lc .) 
varied from 1-09 at a concentration of 0-355 g./100 g. 
of solvent to 1 -54 at 2-947 g. %. A t a concentration of
5-33 g. % the invariant point, 2-269°, is reached where 
solid q/c/ohexane is in equilibrium with two liquid 
phases. In benzene, the mol. wt. is normal up to a 
concentration of 3-8% with a slight tendency to 
increase at higher concentrations. The values for 
the “ association factor ” in the case of aniline and 
acetic anhydride dissolved in ajclohex&ne are very 
similar in solutions of about the same concentrations.

On the assumption th a t the mol. wt. of acetic acid is
1 2 0 , the values for the acid are much smaller than 
those for the anhydride in corresponding solutions. 
The determinations of the tem perature coefficients 
of molecular cohesion and mol. surface energy by 
Walden and Swinne (A , 1913, ii, 299) for acetic acid, 
acetic anhydride, aniline, etc. confirm the conclusion 
reached from the f.-p. determinations, th a t acetic 
anhydride and aniline behave as “ normal ” liquids, 
whereas the acid gives about half the calculated 
values.

Values for the parachors of acetic, propionic, 
«-butyric, and «-valeric acids are calculated and 
compared with those observed. Acetic anhydride 
gives a mol. volume value which m ight be expiected 
if it  were a ketonic ester. A study of the effect of 
groups containing oxygen on the solubility in water 
of aliphatic compounds containing four atoms of 
carbon m ight lead to  the view th a t acetic anhydride’ 
contains a carbonyl and an ester group. I t  is con
cluded th a t there m ust be a marked conjugation 
between the three atoms of oxygen in the molecule 
of acetic anhydride which does not behave as if a 
free carbonyl group were present. The parachor 
is known to be insensitive to  structural changes which 
produce large effects on properties such as solubility 
or chemical reactivity. H. I n g l e s o n .

M o lecu la r an d  a to m ic  vo lum es. X V III. 
V olum e of am m o n ia  in  c ry s ta llin e  am m o n iu m  
sa lts . W. B il t z  and G. B a l z  (Z. anorg. Chem.. 
1928, 170, 327— 3 4 1 ; cf. this vol., 572 ).— By a com
parison of the molecular volumes of ammonium 
salts of inorganic acids with those of the corresponding 
isomorphous salts of the alkali metals, the volume of 
the ammonia molecule in these compounds is found 
to be about 2 0 , and is thus equal to the zero volume. 
In  the salts of several organic acids, also, the volume 
is 2 0 , bu t in the salts of the higher fa tty  acids the 
volume may be about 28. W ith dibasic acids, the 
first molecule of ammonia taken up retains its zero 
volume, bu t in the  ease of the lower aliphatic dibasic 
acids the second molecule undergoes a contraction.

R. C u t h il l .
D en sity  of so d iu m  azide. E. M o l e s  (Anal. Fis. 

Q uim , 1928, 2 6 ,133— 135).— A correction and redeter
mination. Pure sodium azide has d f  1-8473 ¿ 0 -0 0 0 4 .

R. K . Ca l l o w .
In te rn a l  p re s su re  an d  th e rm a l v ib ra tio n s  of 

so lid  su b s tan ces . E. N. G a p o n  (J. Russ. Phys. 
Chem. Soc, 1927, 59, 933— 949).— The internal pres
sure of elements, binary compounds, salts, and 
complex compounds is discussed. Two formulae 
for the internal pressure of solid substances are 
derived and applied to the calculation of the internal 
pressures of copper, cadmium, lead, magnesium, 
aluminium, thallium, gold, and carbon. The results 
are in fairly good agreement with those calculated 
by the formula; of Traube and Richardson. The 
relationship between internal pressure and coefficients 
of expansion and compression of elements and binary 
compounds is obtained and it is shown th a t the la tter 
can be evaluated if the internal pressure is known. 
From considerations of internal pressure and associ
ation in the solid state an expression is derived by
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which the association can be calculated and by the 
application of which it  is shown th a t the alkali 
metals are associated in the solid state. Six formula; 
for the vibration of elements are deduced and verified.

A . R a t c l if f e .
F ree -sp ace  n u m b e rs . II . W. H e r z  (Z. anorg. 

Chem., 1928, 171, 14— 17; cf. A., 1925, ii, 185).— 
For a number of liquids the ratio  of the excess of the 
critical volume over the zero volume to the product 
of the critical volume by the free-space number a t the 
critical tem perature has a value of about 0-87; the 
value rises slowly on ascending a homologous series. 
I t  thus appears th a t even a t 0° Abs. there are spaces 
between the molecules. R. Cttthill .

V ap o u r p re s s u re s  of p u re  su b s tan ce s , an d  of 
b in a ry  m ix tu re s .  V ap o u r p re s s u re s  of m e rc u ry  
a n d  g ra p h ite . J .  J .  v a n  L a a r  (Z. anorg. Chem., 
1928, 171, 42—60).—By applying the m ethod of 
thermodynamic potential to the equilibrium between 
a liquid and its vapour, there are derived the equations 
L = a 1/v1+ I iT  and log p =  —L i l lT —log a^jv^, where 
L  is the to ta l molecular heat of evaporation, a x is one 
of the constants in van der W aals’ equation for the 
liquid, the molecular volume of the liquid, T  the 
tem perature, R  the gas constant, and p  the vapour 
pressure. By combining these relations there results 
the equation log p — — a0/v0RT-{- log (a0/v02) — a0T, 
where a0, v0, and are the values, extrapolated to 
T = 0 ,  of alt Vj, and the coefficient of expansion, 
respectively; if b in the equation of state is a function 
of v, the term  log (a0lv02) becomes more complex. This 
equation is in satisfactory agreement with the experi
mental figures for p  for mercury from —40° to  1480°, 
the critical tem peratu re; the value 4-60 is deduced 
for the critical density and 1150 atm . for the critical 
pressure. Applying the above equations to  graphite 
(cf. A., 1921, ii, 17), it appears th a t the b. p. is about 
5300° Abs., the critical tem perature about 8000° 
Abs., and the  critical pressure about 1500 atm . 
Starting from the relation previously developed for 
the molar potentials of the components of a binary 
liquid m ixture (A., 1925, ii, 8 6 6 ) an  expression is 
derived for the vapour pressure of such a  mixture. 
This is capable of accounting for Weissenberger’s 
experimental d ata  (cf. A., 1926, 465) w ithout the 
assumption of compound form ation; such deviations 
as occur seem to  be attributable to association.

R . C c t h il l .
F u n d a m e n ta l s ta te  of th e  h e liu m  a to m . E. A.

H y l l e r a a s  (Z. Physik, 1928, 48, 469—494).— 
Mathematical. J .  W . S m it h .

C o m p ress ib ility  is o th e rm s  of h y d ro g en , 
n itro g e n , an d  a  3 :1  m ix tu re  of th e se  g a se s  a t  
te m p e ra tu re s  b e tw een  0° an d  400° an d  a t  
p re s s u re s  to  1000 a tm . E. P. B a r t l e t t , H. L. 
C u p p l e s , and T . H. T r e m e a r N e  (J . Amer. Chem. 
Soc., 1928, 50, 1275—1288).—Compressibility data  
for the above gases are recorded. The additive 
volume rule holds fairly well a t 300°, bu t not below, 
and the additive pressure rule holds within 2 % if it 
is defined as follows : a t constant tem perature t h e . 
pressure exerted by one constituent of a gaseous 
m ixture equals the product of its mol. fraction and 
the pressure it  would exert as a pure gas a t a molecular

concentration equal to the molecular concentration 
of the mixture. Practical applications of the data 
recorded are given. S. K . T w e e d y .

C hanges in  re fra c tiv e  in d ex  an d  d en sity  in  
b in a ry  m ix tu re s . L. C o u n s o n  (Arch. Sci. phys. 
nat., 1928, [v], 10, 136—-141).—A theoretical deduc
tion is given of Pulfrich’s law (Z. physikal. Chem., 
1889,561) according to which the variations of density 
and refractive index are always in the same direction. 
The proof is more rigid th an  th a t of de L attre  (A.,
1927, 616) and leads to  the same expression,
(d.D¡D)j(dn/n)= 6n2j(riz — 1)(?i2+ 2), where dl) and 
dn  are, respectively, the variations in density and 
refraction. The right-hand side of this expression is 
always positive. W. A. R ic h a r d s o n .

V iscosity  is o th e rm s  of b in a ry  m ix tu re s .  G.
T a m m a n n  and M. E . P il l s b u r y  (Z. anorg. Chem., 
1928,172, 243—255).—The four main types of binary 
viscosity isotherms are discussed, and new d ata  are 
recorded for the viscosity of m ethyl alcohol-water 
mixtures a t tem peratures between 0° and 30°. The 
curves exhibit the normal maximum a t about 41% 
of m ethyl alcohol, and by cooling this m ixture to  
about —50° to —60° crystals of ice separate; no 
separation of a crystalline hydrate of methyl alcohol 
is observed. From the corresponding maximum- 
viscosity mixtures of acetic acid and water and of 
propionic acid and water, crystals of the single com
ponents separate on cooling, whereas ethyl aleohol- 
w ater mixtures containing from 34 to  43% of alcohol 
yield transparent crystals of a tetrahydrate.

H . F. G x l l b e .
“ V olum e a d ju s tm e n t” in  so lu tio n s. F. 

W r a t s c h k o  (Pharm. Presse, 1927, 32, 355—358, 
399—402; Chem. Zentr., 1928, i, 292—293).— 
Tannin (15%) in aqueous solution has d 1-4373, in 
alcohol (30%) 1-3717, (60%) 1-3611, (90%) 1-3260. 
Differences in density for solids and their solutions 
are also recorded. A. A. E l d r i d g e .

D iffusion  of z inc  in  co p p e r a n d  in  co p p e r-z in c  
m ix e d  c ry s ta ls  a t  350°. D iffusion  in  th e  so lid  
s ta te . W. K o h l e r  (Zentr. H ütten- u. Walzwerke,
1928, 31, 650—657 ; Chem. Zentr., 1928, i, 467).—
Mean diffusion coefficients are : copper-zinc, 0 000033 
cm.2/day ; a-brass-zine, 0-000039 cm.2/d a y ; [3-brass- 
zinc, variable. A. A. E l d r i d g e .

H a rd n e ss  of alloys. A. M a l l o c k  (Nature, 1928,
121, 827).—Curves correlating the hardness with the 
composition of alloys of lead with antim ony, tin, 
and bismuth are recorded. A. A. E l d r id g e .

A g e-h a rd en in g  of s i lv e r-a lu m in iu m  a lloys 
r ic h  in  a lu m in iu m . M. H a n s e n  (Naturwiss., 
1928, 16, 417—419).—The hardening a t 100°, 150°, 
175° and the influence of tim e has been examined for
12  quenched alloys of aluminium containing 0 -5 — 
12% of silver. An alloy with 6 % of silver shows the 
greatest percentage increase in hardness, whilst the 
most favourable tem perature is about 150°.

R . A. M o r t o n .
R eflective p o w e rs  of so m e  eu tec tic  a lloys in  

re la tio n  to  th e ir  m ic ro -s tru c tu re s .  G. A ndo 
(Mem. Coll. Sci. Kyoto, 1928, A, 11, 43—84; cf. 
Chikashige and others, A., 1926, 896).—The reflective
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powers of the binary alloys silver-copper, copper- 
cadmium, cadm ium -tin, cadmium -bism uth, b ism uth- 
tin  have been investigated in their dependence on 
wave-length and composition. The reflective power 
is usually minimal a t the eutectic point. When, how
ever, the reflective powers of the two components 
differ considerably, the minimum tends to  deviate 
towards the side of the weaker component.

J . S .  Ca r t e r .
S ign ificance  of th e  c ry s ta l  re g io n s  a, a + ß , ß 

in  th e  sy s te m  co p p e r-z in c  in  th e  h o t-w o rk in g  of 
alloys. W. M a y e r  (Metallbörse, 1927, 17, 2357— 
2358, 2469—2470, 2525—2527 ; Chem. Zentr., 1928, 
i, 401—402).—All copper-zinc alloys of the regions
a, a-f-ß, ß can readily be worked hot, except M 6 6  
(6 6 % Cu). The grain size is also of decisive signific
ance. Copper-aluminium alloys are also considered.

A. A. E l d r id g e .
In te ra to m ic  fo rces  in  m e ta ls  a n d  alloys. R. F. 

M e h l  (Amer. Inst. Min. Met. Eng., Tech. Pub., 1928, 
No. 57, 16 pp.).—For elements of nearly equal atomic 
number the compressibilities vary inversely with the 
interatom ic forces ; the compressibility is independent 
of deformation and grain size. D ata on thé com
pressibility of alloys are tabulated  and discussed. 
The theory th a t m artensite consists largely of ferrite 
and finely-divided cementite is supported. The rela
tion between the hardness, compressibility, and zinc 
content of brasses was studied. The atomic volume 
of an  element in alloys is not constant. The electron 
distribution around the atom  periphery produces 
some slip resistance. Ch e m ic a l  A b s t r a c t s .

M a n g a n ese -c o p p e r a lloys, an d  th e  im p ro v e 
m e n t of th e ir  p h y s ica l p ro p e r tie s . F . H e t js l e r  
[wi&  E. D ö n n g e s ] (Z. anorg. Chem., 1928, 171, 
146—162).—The alloy of copper containing 9—10% 
of aluminium and 14% of manganese (B., 1923, 405) 
is too hard  to  be of much practical value, even when 
in the soft state. A much more useful product is 
obtained, however, if the am ount of manganese is 
reduced to 4—5%, the tensile strength after rolling 
then being 74 kg./sq. mm., and the extension 15% ; 
this alloy can also be hardened. Alloys of manganese 
and copper only, or alloys of copper containing 5— 
15% of manganese and only 4—5% of aluminium, 
contain between 2 0 ° and 600° only the characteristic 
a-crystals, and therefore cannot be improved. Alloys 
of copper w ith more th an  about 2 % of manganese 
and more than  1 % of silicon m ay be improved 
(“ Isim a bronzes ” ) ; these m ay be hardened immedi
ately after being sand-cast w ithout being first re 
heated, and are never ferromagnetic. The changes, 
in hardness, electrical conductivity, and volume of 
specimens of these bronzes and also of alloys of 
manganese, aluminium, and copper on ageing have 
been followed. R. Cu t h il l .

A n aly sis  b y  m e a n s  of X -ray s  an d  c ry s ta l 
s tru c tu re  of a lloys. C o n s titu tio n  of c a d m iu m - 
m ag n es iu m  a lloys. G. N a t t a  (Annali Chim. Appl., 
1928, 18, 135— 188).—A sum m ary is given of the 
work done so far on the X -ray investigation of 
metallic alloys. By means of the powder method, 
tempered alloys of cadmium and magnesium have been 
investigated, as well as alloys which have been heated

and also those spontaneously transform ed by long 
keeping a t the ordinary tem perature. In  the tem 
pered alloys there are two types of solid solution, 
aoz., those of cadmium in magnesium and of magnes
ium in cadmium. In  alloys which have been cooled 
rapidly the two types exist together for a very large 
range of composition, and in the 50% alloy the 
intensities of the lines of the two lattices are approx
imately equal. W ith the introduction of magnesium 
the cadmium lattice is deformed without following 
Vegard’s law, the length of the unit cell increasing 
from 2-9S to  3 01  A. as the magnesium varies from
0 to 40 at.-% , the axial ratio  decreasing a t the same 
time from 1-89 to  1-875. Similarly, the magnesium 
lattice is deformed by the introduction of cadmium 
atoms, the length of the un it cell decreasing from
3-22 to  3-155 A. for 15 at.-%  of cadmium.

By means of the Laue method, alloys containing 
not more than  50% of cadmium have been examined. 
Up to almost 30 at.-%  of cadmium the alloys are 
ideal solid solutions; beyond this composition the 
alloys consist of solid solutions having regular dis
tributions of the atoms and very large elementary 
cells with dimensions which are multiples of those of the 
magnesium lattice. The solid solutions of magnesium 
in the cadmium la ttice containing a large percentage of 
magnesium also show lines which are not always in 
agreement with those of pure cadmium, indicating a 
regular arrangement of the magnesium atoms. The 
compound CdMg does no t exist except as a solid 
solution in the magnesium lattice with the cadmium 
atom s arranged regularly. O. J . W a l k e r .

M isc ib ility  re la tio n s  of ace tic  an h y d rid e . D. C.
J o n e s  and H . F. B e t t s  (J.C.S., 1928, 1177— 1192).—  
The m utual solubility of mixtures of acetic anhydride 
with carbon disulphide, eyefohexane, and a saturated 
petroleum fraction, decane, respectively, has been 
studied. The mean-concentration curves were also 
determined by an independent method. For the 
cyc/ohexane and petroleum m ixtures the mean curves 
are linear, bu t for the carbon disulphide mixtures the 
mean diam eter is slightly curved, the curvature not 
being due to impurities. The three systems show 
good agreement with the theory of corresponding 
states in the phase which is rich in the less polar 
constituent, bu t in the other phase the deviations are 
large a t  lower reduced tem peratures. The effect of 
moderate am ounts of acetic acid on the critical solu
tion tem perature is small in all cases, bu t it  is possible 
to  detect 0 -1 % of acetic anhydride in  acetic acid 
from critical solution data. The position of acetic 
anhydride in the internal pressure series is discussed 
in the light of the solubility results. The critical 
solution tem peratures for the mixtures with carbon 
disulphide, cydohexane, and petroleum are, respect
ively, 29-83°, 52-45°, and 85-50°, and the critical con
centrations of acetic anhydride (weight %) ax-e, 
respectively, 36-17, 47-33, and 52-11.

W . A . R ic h a r d s o n .
D isso lu tio n  velocity  of oxygen in  so d iu m  

h y d ro x id e , so d iu m  ca rb o n a te , an d  h y d ro ch lo ric  
ac id  so lu tio n . S. M iy a m o t o  (Bull. Chem. Soc. 
Japan , 1928, 3, 98—101).—The velocity of dissolution 
of oxygen when air is passed into sodium hydroxide,
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sodium carbonate, or hydrogen chloride solution has 
been calculated from the oxidation velocities of sodium 
hydroxide and stannous chloride. H. F. G il l b e .

S o lu b ility  of m -n itro an ilin e  in  w a te r . J . H.
W a l t o n  and T. G. F i n z e i , (J. Amer. Chem. Soc., 
1928,50,1508—1510).—Previous results (cf. Carnelley 
and Thomson, J.C.S., 18SS, 53, 782; Sidgwick, ibid., 
1921, 1 1 9 , 1013) were probably vitiated  by the 
presence of finely-divided solid m atter. The solu
bility increases from 0-03% a t 0° to 1-23% a t 83-4°. 
Analysis of the solutions was effected by the sodium 
nitrite  and titanium  chloride methods.

H. E. F . N o t t o n .
S o lu b ility  of c h lo ro p e n ta m m in e rh o d iu m  d i

ch lo rid e  in  w a te r  an d  h y d ro c h lo ric  acid , an d  th a t  
of a m m o n iu m  ch lo ro p a lla d a te  in  a m m o n iu m  
ch lo rid e  so lu tio n . S. F. S h e m t s c h u s h n i  (A n n . 
inst. platine, 1927, 5, 364—365).—Saturated (25°) 
aqueous chloropentamminerhodium dichloride con
tains 0-828% of sa lt; when the solvent is 2-61, 4-51, 
or 10-56% hydrochloric acid the values are 0-086,
0-021, and 0-007%, respectively. Saturated aqueous 
(28-22%) ammonium chloride dissolves 0-26% of 
ammonium chloropalladate. C h e m ic a l  A b s t r a c t s .

In fluence of a lk a li  n i tr a te s  on th e  so lu b ility  of 
lead  n i tra te .  I. G. M a l q u o r i  (Gazzetta, 1928, 
58, 203—208).—In  order to  determine to w hat extent 
hydration of ions and formation of complex salts 
affect the solubility relations, the isotherms of the 
systems L iN 03-P b (N 0 3)2-H 20  and CsN03-P b (N 0 3)2-  
H 20  a t  25° have been studied. The results when 
combined with the data of Glasstone and Saunders 
(J.C.S., 1923, 123, 2134) for sodium and potassium 
nitrates show th a t the solubility of lead nitrate 
increases in the order L i< N a < K < C s . The most 
highly hydrated lithium ion lowers the solubility of 
the lead n itrate to the greatest extent. The tendency 
to form complex nitrates, which increases the solu
bility of lead nitrate, increases from lithium to 
cæsium, so th a t ion hydration and complex formation 
oppose one another in their effect on solubility.

O. J . W a l k e r .
S o lu b ility  of s a l ts  in  s a tu ra te d  so lu tio n s  of 

o th e r sa lts . L I. K r a s ik o v  and I. T. I v a n o v  
(J. Russ. Phys. Chem. Soc., 1928, 60, 561—563).— 
Solubility effects due to the influence of a common 
ion are of very frequent occurrence. Exceptional 
behaviour is shown by mercuric chloride, which is far 
more soluble in chloride solutions than  in pure water, 
by chlorides, which have the same solubility in 
mercuric chloride solutions as in water, and by 
potassium and strontium nitrates, the solubilities of 
which in solutions of sodium and potassium nitrate, 
respectively, are the same as in water. In  the 
absence of a common ion, a diminution in solubility 
is frequently m et with, bu t the solubility for sodium, 
potassium, and barium nitrates in mercuric chloride 
solution is the same as in water. If the saturated 
solution of one salt lowers the solubility of another, 
the saturated  solution of the second salt will similarly 
affect the solubility of the first,

R. T r u s z k o w s k i .
D isso lu tio n  of m e ta ls  in  m o lte n  sa lts . W.

E it e l  a n d  B . L a n g e  (Z. a n o rg . Chem., 1928, 1 7 1 ,

168—180).—From observations on the Tyndall effect 
and ultramicroscopio examination i t  appears th a t 
solutions of lead in molten lead chloride are not of 
colloidal bu t of molecular nature. A similar con
clusion is also reached from a thermodynamical 
examination of surface tension data. I t  is very 
probable th a t dissolution occurs owing to  the form
ation of compounds of the type Pb„,PbCl2, so th a t  in 
the solutions there is very little free lead. The 
colour of the solutions is due to the free molecules 
of metal, as is also the colour which frequently 
appears when the pure chloride is melted. If the 
molten solutions are chilled, the free lead produced 
by dissociation of the compound m ay separate in 
particles of microscopic or ultramicroscopio dimen
sions. R. C u t h il l .

E ffect of e lec tro ly te s  on  th e  d is tr ib u tio n  of 
ace tic  ac id  b e tw een  benzene an d  w a te r . R.
M it t r a  (J. Indian Chem. Soc., 1928, 5, 209—219).— 
The influence of lithium, sodium, potassium, and 
barium chlorides, potassium n itrate, sodium oxalate, 
and lithium, sodium, and potassium sulphates on the 
partition of acetic acid between benzene and water 
has been investigated. E .M .F . measurements were 
made to determine the change in activity  of the 
hydrogen ion on the addition of neutral salts. From 
the results obtained the relative effects of the neutral 
salts can be discussed only qualitatively. All the 
salts, except sodium oxalate and potassium sulphate, 
cause an increase in activity, which increases with 
concentration. The two exceptions produce a neg
ative effect a t lower concentrations. By vapour- 
pressure measurements, McBain and K am  (J.C.S., 
1919, 115, 1332) have shown th a t sodium sulphate 
also has a negative effect on the activity of the acetic 
acid molecule a t still lower concentrations of the acid. 
I t  appears, therefore, th a t  the negative effect decreases 
in the order, potassium sulphate, sodium sulphate, and 
lithium sulphate. I t  is probable th a t, a t sufficient^ 
low concentrations of the acid, the negative effect 
may be observed with all sulphates and is to be 
ascribed to the sulphate ion only. The cations have 
the power to produce positive activation in the order 
L i> N a > K . The hydrogen-ion activity  decreases 
with increasing concentration of sulphate, which is 
contrary to the effect produced by the other salts 
examined. The formation of the H S 0 4 ion probably 
plays a part. Potassium nitrate has little effect on 
either the acetic acid molecule or the hj'drogen ion. 
The activating effect of the chlorides on the acetic 
acid molecule is again in the order L i> N a > K . 
Barium has much the same effect as potassium. The 
chlorides also increase the activity  of the hydrogen 
ion. The activating effect of an electrolyte on the 
acetic acid molecule does not necessarily run parallel 
with its effect on the hj-drogen ion. I t  is probable 
th a t the so-called agreement with the Debye equation 
is more or less fortuitous, the investigations quoted 
in support being too limited in scope. Factors 
such as the existence of undissociated molecules in 
aqueous solution, or the.ion association of Bjerrum 
and the hydration of ions, are not negligible, even 
a t concentrations of the order of 0-01 A7.

M. S. B u r r .
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A p p licab ility  of C h a k ra v a r ti  an d  D h a r ’s 
ad so rp tio n  equa tion . M. N. C h a k r a v a r t i and 
N. R. D h a r  (Kolloid-Z., 1928, 45, 12—21).—The 
authors’ adsorption equation is applicable to  the 
following cases of adsorption : silver salts by silver 
iodide, acids and alkali by humic acid, a number of 
acids and the arsenite ion by ferric hydroxide, hydro
chloric acid by hide power, acetic acid by carbon, 
iodine in various solvents by wood charcoal, salts of 
various valencies by barium sulphate and by wood 
charcoal. Experim ental curves obtained by other 
investigators in experiments on adsorption by  barium 
sulphate and by wood charcoal are shown to be in 
agreement with the authors’ adsorption equation, 
which is considered to  fit the experimental data  better 
than  the general adsorption equation. The experi
ments with barium sulphate indicate th a t  the adsorbed 
layer does not exceed one molecule in thickness, in 
agreement with Langm uir’s theory. The equation 
requires a maximal adsorption, and this has been 
realised experimentally. The results show th a t  the 
values of the adsorption coefficient, a, and the con
stant, K , depend on the chemical nature of the 
adsorbent and are independent of its method of 
preparation and age, whilst the maximal adsorption, 
A , decreases with age and also varies with the method 
of preparation. E. S. H e d g e s .

A d so rp tio n  of iod ine by  ch a rco a l in  som e 
m ix tu re s  of o rg a n ic  so lven ts . J .  T r i v i d i c  
(Compt. rend., 1928, 186, 1358— 1360).—The fixation 
of iodine by charcoal in the m ixtures water-alcohol 
(80%), benzene-toluene (1 : 1 ), chloroform-carbon 
tetrachloride (1 : 3), and toluene-alcohol (1 :3 )  follows 
Freundlich’s rule (cf. this vol., 471). The results are 
not in agreement with the conclusions of Schilov and 
Pevsner (A., 1926, 238). J .  G r a n t .

R ela tio n sh ip  b e tw een  th e  velocity  of a d so rp 
tion  of h y d ro g en  by  p a llad iu m , iro n , an d  n ickel, 
and  th e  o r ie n ta tio n  of th e  c ry s ta ls . G . T a m m a n n  
arid J. S c h n e i d e r  (Z. anorg. Chem., 1928, 172, 43— 
64).—The chemical as well as the elastic properties of 
metals are considerably influenced by cold working. 
The colour of gold-silver and gold-copper alloys tends 
to become more yellow as the m etal is rolled, whilst 
the dissolution velocity of iron in acids diminishes. 
Further, the degree of working to which iron, pallad
ium, or nickel is subjected influences very greatly 
the velocity with which gaseous and electrolyticallv 
evolved hydrogen is adsorbed, a great variety  of 
effects being observed. H ard palladium does not 
adsorb hydrogen a t 150°, whilst the electrolyticallv 
developed gas is adsorbed by the hard and soft m etal 
with practically the same velocity. Iron and nickel, 
on the other hand, adsorb gaseous hydrogen a t 2 0 0 -— 
300° much more rapidly and to a greater extent when 
hard than when so f t; the reverse holds for electro
lytic hydrogen. After a-iron has com plete^ under
gone the y-transform ation it no longer adsorbs 
gaseous hydrogen a t 300°. The velocity of adsorp
tion of gaseous hydrogen by palladium a t 150° 
depends on the crystal orientation in the surface of 
the metal, being the greater the larger the number 
of cicositetrahedral planes in the surface layer. The 
number of such planes decreases after heating to  a

higher tem perature, and the adsorption velocity shows 
a corresponding diminution. The effect is less marked 
for the adsorption of electrolytic hydrogen. Similar, 
circumstances influence the ra te  of adsorption on iron 
and nickel, the velocity being greatest for the octa
hedral planes. The velocity of adsorption by a 
palladium sheet which contains dissolved hydrogen 
is diminished by the action of air on the surface, but 
is unaffected if the sheet is free from hydrogen. The 
production of water molecules in the lattice is probably 
the cause of this phenomenon. H . F. G i l l b e .

R a te  of a b so rp tio n  of w a te r  by  b ak e lite . H. G.
L e o p o l d  and J .  J o h n s t o n  ( J .  Physical Chem., 1928,
32, 876—878).—When the percentage increase in 
weight is plotted against the quotient time of immer
sion in water/(half-thickness of sheet)2, a single curve 
is obtained for all the sheets of brown bakelite 
examined. The ra te  of penetration of water into 
this type of bakelite is negligible for ordinary atm o
spheric conditions. Yellow bakelite gained in weight 
for two days when immersed in water and then 
steadily lost weight, yielding phenol to the water in 
which it was immersed. L . S. T h e o b a l d .

A d so rp tio n  p h en o m en a  in  so lu tio n s. X II. 
E lec tro en d o sm o sis . ( F r a u )  L . O r l o v a  (Z. 
physikal. Chem., 1928, 134, 345—352; cf. Schilov 
and Tschmutov, this vol., 581).—F urther experi- 
m ental support is given for the view suggested by { 
K ruyt (A., 1918, ii, 289) th a t charged surfaces in \  
contact with dilute electrolyte solutions first adsorb ' 
the ions of like charge and thereby increase their 
charge. The effect of increasing concentrations of 
acids, alkalis, and salts on electroendosmosis through 
negative kaolin diaphragms and positive alumina 
diaphragms has been investigated. The curves repre
senting this effect for the negative diaphragms show 
a more or less distinct maximum, whilst for the posi
tive diaphragms the curves show a minimum in several 
cases. The charge of the positive surface is more 
easily reversed in sign, and it is therefore more 
unstable. The characteristic shape of the curves can 
in general be explained by supposing th a t two. types 
of adsorption are superimposed on one another, viz., 
a prim ary adsorption of ions, which gives rise to the 
charge on the surface and increases it, and a secondary 
adsorption of the oppositely charged ions, which 
manifests itself as molecular adsorption and decreases 
the prim ary charge on the surface. 0 . J .  W a l k e r .

B eh av io u r of m a g n e s iu m  h y d ro x id e  to w a rd s  
aq u eo u s m e rc u r ic  ch lo rid e  so lu tio n s  an d  sa lts  
of te rv a le n t a rsen ic . M. R a k u s i n  and E . I z k i n  
(Trans. Sci. Chem.-Pharm. Inst., 1926, 16, 109— 
114; Chem. Zentr., 1928, i, 93).—Magnesium hydr
oxide readily adsorbs mercuric chloride and Fowler’s 
(arsenite) solution, and is thus an antidote; sodium 
cacodylate is not adsorbed. Aluminium hydroxide 
adsorbs Fowler’s solution bu t not sodium cacodylate.

A. A. E l d r id g e .
A ction  of caffe ine on th e  w a te r  ab so rp tio n  of 

co llo ids. J . S z e l o c z e y  (Magyar Orvosi Arch.,
1927, 28, 626—638).—Caffeine lowers the tem perature 
a t which gelatin passes from the gel to  the sol con
dition, increasing the quantity  of free water and 
decreasing th a t of imbibed water. The decrease of
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water absorption is not directly proportional to the 
concentration of caffeine;, it depends on the p a , but 
not on the concentration. C h e m ic a l  A b s t r a c t s .

A ctive s ilic ic  ac id s  (silica gel). E. B erl and
H. B urkhardt (Z. anorg. Chem., 1928, 171, 102— 
125).—The properties of several silica gel prepar
ations have been examined. Although considerable 
differences were shown by the various specimens in 
respect of the heat of wetting by water and by 
benzene, the adsorption curves for crystal-violet dis
solved in “ tetralin ” were nearly all very closely 
similar (cf. A., 1925, ii, 507; Mecklenburg, ibid., 
530). From the adsorption isotherms for water 
vapour, it  appears that the water content of the gels, 
as well as the size of their pores, plays an important 
part in their activity. B y mixing solutions of sodium  
silicate and aniline hydrochloride, gels have been 
obtained which, in respect of the adsorption of water 
vapour, were much more active than the other pre
parations, which included a commercial product 
prepared by Patrick’s method (B., 1919, 363). To 
obtain the best results, the reactants should be at 
considerable dilutions, excess of hydrochloric acid 
must be avoided, and the gel should not be washed 
until 24 hrs. after precipitation is begun. Contrary 
to the statem ents contained in B.P. 205,081 (B., 
1925, 169), the activity of silica gels is diminished by 
subjecting them to high pressure. R . Cuthill.

E ffect of a d d itio n  of s m a ll  a m o u n ts  of m e ta ls  
of a lk a lis  an d  a lk a lin e  e a r th s  on th e  c a p illa r ity  
co n s ta n t of m e rc u ry . F. O p p e n h e im e r  (Z. anorg. 
Chem., 1928, 171, 98— 101).—The surface tension of 
mercury is reduced by small am ounts (0-005—0-05%) 
of sodium, calcium, or lithium, the depression increas
ing with increase in the concentration of foreign metal. 
The surface tension of bromoform, on the o therhand , 
is raised by ethyl diazoacetate. I t  thus appears th a t 
there is some connexion between the surface tension 
and the velocities of the reactions studied by Fraenkel, 
Wengel, and Cahn (this vol., 717). R. C u t h il l .

C ollo idal th e o ry  of su rface  ten sio n . S. R ay 
(Kolloid-Z., 192S, 45, 9— 12).—Existing views of the 
nature of surface tension are criticised. A new theory 
of surface tension, adopting the concepts of charged 
particles in vogue in colloid chemistry, is evolved, 
according to  which the rise of liquid in a capillary 
tube is due to the electrical attraction  between the 
charged gas molecules and the charged liquid mole
cules. Depression of the liquid in a capillary (as in 
the case of mercury) indicates an electrical repulsion 
between the particles. The theory is applied to  the 
behaviour of the capillary electrometer.

E. S. H e d g e s .
U n im o lecu la r film s. S. E. S h e p p a r d  and R. L. 

K e e n a n  (Nature, 1928, 121, 982).—When the thick
ness of the film of an aqueous solution of a substance 
on m ercury is calculated by assuming th a t the 
density of the solute is the same as th a t of the sub
stance in bulk and is plotted against the concentration, 
a point is reached a t which the thickness becomes 
independent of the concentration. The value for 
cellulose nitrates from acetone is 3—5 A., for stearic 
acid from ether a t 25°, 2 2 —24 A., for oleic acid 1 1 -2 A., 
for elaidicacid 12-2  A., and for w-decoic acid 13-6 A.

Thus the fa tty  acids are apparently oriented in un i
molecular films, approaching closest packing, whilst 
the “ high-molecular ” substances appear to have a 
casual, porous, net-like structure, or a molecular 
dimension which cannot be the length of the mole
cule, bu t m ay be the thickness of a polymeric chain 
or sheet. The la tter view is preferred. Proteins 
from water give values of the order 6 —7 A.

A. A. E l d r id g e .
S u rface  la y e r  of l iq u id s  an d  th e  size  of 

m o lecu les. S. G. M o k r u s c h in  (J. Physical Chem., 
1928, 32, 879—S81).—Evidence supporting the
author’s view concerning the structure of the surface 
layers of liquids (A., 1927, 1128) and the formula for 
calculating molecular diameters (A., 1924, ii, 820) is 
advanced. The density of the surface layer should 
be less than  th a t of the liquid in bulk.

L . S . T h e o b a l d .
D isin fec tan t ac tio n . I I .  R e la tio n s  of p h en o ls  

a n d  am in es  to  p ro te in s . E . A. C o o p e r  and J .  
M a s o n  (J. Physical Cliem., 1928, 32, 868—875; cf. 
A., 1927, 203).—-Adsorption effects predominate in 
the aqueous systems picric acid-serum-albumin, 
salicylsulphonic acid-gelatin or albumin, ethylam ine- 
gelatin, and aniline-gelatin, the ratio  of the acid or 
amine taken up to  th a t remaining in solution decreas
ing in  all cases when the initial concentration of the 
solution increases. Hydrazine hydrate is not absorbed 
by gelatin and hydroxylaminc hydrochloride shows a 
maximum absorption a t low concentrations with 
egg-albumin. Germicidal and inhibitory power are 
not definitely related to the solubility in or adsorption 
by proteins in the colloidal state, bu t when the latter 
are not in the sol condition, bactericidal action and 
adsorption (or solubility) run  parallel. Adsorption 
da ta  are given. L . S . T h e o b a l d .

In fluence of so m e co llo idal su b s ta n c e s  on th e  
r a te  of a b so rp tio n  of ca rb o n  d iox ide b y  n e u tra l  
so d iu m  c a rb o n a te  so lu tio n s . P. R io u  and L. 
L o r t ie  (Compt. rend., 1928, 186, 1543— 1546; cf.
A., 1927, 311).—Increasing additions of peptone, 
pepsin, soluble starch, or gelatin to solutions of 
sodium carbonate (3-7X 10 '2—14-8X 10~8 g.-mol./lOO 
c.c.) rapidly decrease the ra te  of absorption of carbon 
dioxide a t 20° up to a concentration of about 0-125%, 
after which there is usually no change. The viscosity 
is therefore not the only factor affecting the ra te of 
absorption. J . G r a n t .

S elective  p e rm e a b ility  of m e m b ra n e s . In 
fluence of th e  m o b ility  of th e  io n s on  th e  p o la r is 
a tio n . ( M l l e . )  C n 0UCR0UN (Compt. rend., 1928,186, 
1548— 1551; cf. A., 1927, 931).—If unequally con
centrated solutions of the same electrolyte arc separ
ated by a “ charged ” membrane [e.g., prepared from 
an acid or alkaline solution of gelatin) the membrane 
shows appreciable polarisation only when the ion 
having the same sign has a mobility almost equal to 
or greater than  th a t of the other ion involved. The 
polarisation is measured by the difference in the P.D. 
for the liquid couple with and w ithout the membrane.

J . G r a n t .
O sm o sis  of te rn a ry  liq u id s . E x p e r im e n ta l.

I  an d  II . F . A. H. S c h r e in e m a k e r s  and B. C. 
v a n  B. W a l t e r  (Proc. K . Akad. Wetenscli. Amster
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dam, 1928, 31, 113—124, 169—178).—I. A system 
of two ternary liquids in  osmotic contact with one 
another through a membrane permeable by each of 
the three substances, previously discussed theoretically 
(this vol., 233), has been investigated experimentally. 
The liquids taken were aqueous solutions of sodium 
carbonate and sodium chloride, respectively, and for 
the membrane both parchm ent and pig’s bladder were 
used. The results are tabulated and the direction of 
real and apparent osmosis is indicated.

II . The apparent osmosis of systems VI—X II, 
made up of N a2S20 G-f-BaS20 6-f-H20 , ¡s discussed. 
The experimental data  are given for a collodion mem
brane alone, a parchm ent membrane, and a collodion 
membrane w ith a deposit of copper ferrocyanide. 
The sodium dithionate in these systems behaves in 
the same way as the sodium chloride in the systems
I —V previously examined. The change of barium 
dithionate in the system V I is the only example of 
an abnormal change of concentration in the systems
I—X II. M. S. B u r r .

E q u ilib r ia  b e tw een  d oub le  su lp h a te s  an d  
aq u eo u s s u lp h u r ic  acid . I. C. M o n t e m a r t in i  
and L. L o s a n a  (Notiz. chim .-ind, 1927, 2, 551— 
556; Chem. Z en tr, 1928, i, 175).—The curves which 
represent the expansion of solutions of aluminium 
sulphate, aluminium and sodium sulphates, chromium 
and potassium sulphates, and aluminium chloride on 
heating show breaks a t 73°, 6 6 °, 77°, and 63°, respect
iv e ly ; the cooling curves a re  below the former, and 
are uniform. For solutions of aluminium nitrate, 
chromium nitrate, ferric sulphate, and ferric and 
potassium sulphates both sets of curves show points 
of inflexion. The E .M .F . of the cell A12(S04)3 (dis
solved cold)|Al or P t|A l2(S04)3 (boiled) reaches zero 
after 1 m onth. The viscosity of heated aluminium 
sulphate and potassium chromium .sulphate solutions 
is still not constant after 25 days. In  the presence 
of increasing quantities of sulphuric acid the points 
of inflexion of the dilatation curves are shifted towards 
lower tem peratures. The solubility of aluminium 
sulphate in sulphuric acid solutions differs according 
as the solution is saturated a t 12-5° or is saturated 
a t 100° and m aintained a t 12-5° for 4 days.

A. A. E l d r i d g e .
P h y s ic a l p ro p e r tie s  of aq u eo u s h y d ro x y - 

benzene so lu tio n s . L. E. S w e a r in g e n  (J. Physical 
Chem , 192S, 32, 785—793).—The density, viscosity, 
index of refraction, and surface tension of aqueous 
solutions of phenol, pyrocatechol, resorcinol, quinol, 
and pyrogallol have been measured a t 25°. The 
densities can be represented by the equation D =  
m C + D 0, where C is the molar concentration. The 
value of m  is 0-0075, 0-0230, 0-0210, 0-0210, and 
0-0350 for the substances in the above order. Except
ing surface tension, the number and position of the 
hydroxyl groups have no marked influence on the 
physical property concerned. The lowering of the 
surface tension diminishes from phenol to pyrogallol.

L. S. T h e o b a l d .
P re p a ra t io n  of ch lo rid e -free  co llo idal fe rr ic  

oxide fro m  fe rr ic  ch lo rid e . C. H. S o r u m  (J. 
Amer. Chem. S oc, 1928, 50, 1263— 1267).—Stable 
ferric hydroxide sols, free from chloride and nitrate

ions, were prepared by dropping ferric chloride solu
tion into boiling w ater and dialysing the product for 
some days in water a t 90—97°. Dialysis for 5 weeks 
failed to  induce coagulation. S . K. T w e e d y .

S lo w  h y d ro ly s is  of fe rr ic  ch lo ride . E. H ey- 
m a n n  (Z. anorg. Chem , 1928, 171, 18—41).—The 
nature of the changes which occur in solutions of 
ferric chloride on keeping has been examined. W ith 
a freshly-prepared solution, the whole of the products 
of hydrolysis pass through an ultrafilter, but the 
degree of dispersity decreases w ith increasing age, 
the proportion of the iron finally in the colloidal 
s tate  increasing with rise in  tem perature and with 
decrease in salt concentration. T hat this quantity  
m ay correspond with an actual equilibrium appears 
possible from the fact th a t if a chloride solution is 
heated a t 80° for 45 m in , whereby the hydrolysis is 
almost completed, and then aged a t 20° or 37°, the 
am ount of colloid ultim ately approximates to  th a t 
corresponding with the final tem perature. On the 
other hand, there is less chlorine in the colloid pro
duced a t 80° than  in those produced a t the lower 
tem peratures, and  the am ount does not change on 
cooling. The increase in conductivity of the chloride 
solutions with age runs parallel with the colloid content 
except immediately after the solution has been pre
pared, when the conductivity increases the more 
rapidly, as would be expected in view of the initial 
high degree of dispersity of the products of hydro
lysis. The micelles themselves possess a measurable 
conductivitj’-, bu t although with increasing age of 
the solution they  increase in quantity  their relative 
contribution to  the conductivity of the system 
diminishes. This m ay be due in p art to changes in 
dispersity, yet chemical changes are also involved, 
since the am ount of chlorine falls a t the same time, 
the composition of the final product of slow hydro
lysis corresponding, not with a hydroxide, bu t with 
an  oxychloride. I t  appears likely’ th a t  the first 
product of hydrolysis is an oxychloride of the type 
FeCl3,wFe(OH)3, where n  is probably less than  9. 
The molecules of this compound tend to  associate, 
i.e., coagulate, and react with water with elimination 
of hydrogen chloride and formation of secondary 
oxychlorides which increase in complexity until their 
molecules a tta in  colloidal dimensions. T h e  original 
equilibrium is consequently disturbed, and more-and 
more ferric chloride is hydrolysed. In  this way, the 
present results receive a satisfactory explanation ; 
they  are definitely in conflict, however, with the 
views of Wagner (A , 1914, ii, 349). R. C u t h il l .

F e rro u s  h y d ro x id e . E. D e is s  and G. S c h ik o r r  
(Z. anorg. Chem , 1928, 172, 32—42).—Ferrous hydr
oxide sol cannot be prepared by direct dialysis of 
ferrous chloride solution, as little hydrolysis appears 
to  take place. By passing gaseous ammonia into 
ferrous chloride solution in complete absence of oxygen 
a pure white, pulverulent precipitate is obtained, 
resembling in appearance calcium hydroxide. By 
repeated centrifugal separation and washing of the 
precipitate with air-free water a  stable sol is obtained 
which is colourless by reflected and red by transm itted 
light, the concentration being about 4 g./litre. A 
stable sol cannot be obtained by the use of aqueous
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ammonia solution. The colloidal particles are posi
tively charged, and the coagulating powers of a 
number of anions have been determined. The brown 
liquid obtained by mixing ferrous and ferric hydroxide 
solutions rapidly changes to a green colour, and 
finally turns black w ith complete precipitation of the 
colloid. The green substance probably results from 
the combination of one molecule of ferrous hydroxide 
with one of ferric hydroxide, bu t attem pts to isolate 
the compound have been unsuccessful.

H. F. G i l l b e .
C ollo idal b a r iu m  su lp h a te . W. A. L o t t  (J. 

Amer. Pharm . Assoc., 1928, 1 7 , 454—456).—Three 
methods for the preparation of barium sulphate in 
the form of a reversible colloid are described. The 
following gives the best preparation : 60 g. of barium 
hydroxide are mixed with water to a paste and glacial 
acetic acid is added until neutral to  phenolphthalein ; 
16-2 g. of 96% sulphuric acid are diluted with 65 g. 
of alcohol and cooled to 0 ° and the m ixture is added 
to the concentrated barium acetate solution a t 65° 
while stirring rapidly. The resulting colloidal solu
tion is dried in a vacuum desiccator a t 60°. The 
dried barium sulphate is readily peptised with water 
and the colloidal solution passes completely through 
a No. 5 W hatm an filter and remains stable for several 
days. A small excess of soluble barium salt is present 
in the colloid and is necessary for its formation, bu t 
the product is no more toxic to  white mice or guinea- 
pigs than  ordinary precipitated barium sulphate. 
The colloid is peptised by the adsorbed barium ions 
and without them  the particles are immediately 
agglomerated. E. H. S h a r p l e s .

P re p a ra t io n  of a  lead  se len ide h y d ro so l. J .
B r o o k s  (J. Physical Chem., 192S, 3 2 , 698—708).— 
Lead selenide sols have been prepared by the passage 
of hydrogen selenide into a solution of lead acetate 
and gelatin (5%), arid into a suspension of lead 
carbonate in the acetate and gelatin, with the addition 
of sodium hydrogen carbonate in both cases to 
neutralise the acetic acid formed. W ith the first 
method, the percentage conversion into hydrosol 
decreases as the initial concentration of lead acetate 
is increased above a certain limit, an effect which is 
a ttributed  to the presence of the acetate ion or acetic 
acid during the process of formation. The velocity 
of growth of nuclei is unaltered whilst the ra te  of 
formation of nuclei is decreased, and this aspect is 
treated  quantitatively. The ra te  of stirring in the 
first method has little effect on the yield of colloid, 
bu t in the second method the yield is decreased a t 
rapid rates. Addition of the hydrogen carbonate in 
this case also coagulates a small am ount of the 
colloid formed. The sols can be concentrated by 
long boiling, or preferably by the precipitation of the 
lead and gelatin with a saturated solution of ammon
ium sulphate, removal of this reagent bjr washing in 
the cold, and the subsequent redispersion of the sols 
in warm water. L. S. T h e o b a l d .

C on d u ctiv ity  of co p p er h y d ro so ls . H. D.
M u r r a y  (J.C.S., 1928, 1235—1239).—Measurements 
have been made of the conductivity of copper sols 
(prepared by Bredig’s method) with the addition of 
various electrolytes. The copper particles behave as

if coated with eupric hydroxide, which saturates the 
dispersion medium, giving a solution which is too 
concentrated to perm it of the study of the ion 
equilibrium a t the surface of the particles.

W. A. R ic h a r d s o n .
C olloidal clay. A. D e m o l o n  and G . B a r b ie r  

(Rev. gen. Colloid., 1928, 6 , 29—31).—The colloidal 
elements of soils m ay be classified as those which 
determine its texture, and those which determine 
its buffering and adsorbing powers etc. Removal 
of electrolytes from brick-clay induces complete dis
persion of the argillaceous material. The ra te  of 
flow of a clay suspension is connected with the con
centration of the clay by a hyperbolic curve, and the 
addition of an electrolyte to a completely peptised 
colloidal solution increases the viscosity considerably, 
the chloride and n itrate of a particular m etal having 
the greatest effects. These increments m ay be cor
related with the permeability of the corresponding 
coagulum and indicate the production of aggregates 
of varying sizes, of which those due to flocculating salts 
are the largest and most rigid, and have maximum 
permeability. Adsorption by clay follows the laws 
of true adsorption, and is characterised by equilibria 
which depend on the final p a value. The am ount of 
metallic cations fixed increases with the final p a value 
independently of their nature. The ionic exchanges 
peculiar to  zeolitic silicates also depend on the colloidal 
structure. The chemical composition of alluvial clay 
is similar to  th a t of halloysite. J . G r a n t .

E x a m in a tio n  of so ls  p ro d u ced  by  p ep tisa tio n  
of ox ides of iro n  w ith  s ilic ic  ac id  sol. A. F o d o r  
and A. R e if e n b e r g  (Kolloid-Z., 1928, 45, 22—31; 
cf. A., 1927, 620).—Ignited ferric oxide is peptised 
by silicic acid sol to  a brick-red sol which scatters 
light strongly. The sol bears a negative electrical 
charge and is partly  coagulated by hydrochloric acid, 
whilst the coagulation by aluminium chloride is in 
accordance with an “ irregular series.” Ferrous oxide 
is also peptised bv colloidal silicic acid to a green sol, 
which is oxidised slowly in the air and rapidly by 
hydrogen peroxide to a yellow ferric oxide sol. The 
particles of this sol are negatively charged, b u t the 
sol differs from the preceding one in relative viscosity 
and alkali-fixing capacity ; the sol is readily coagul
ated by hydrochloric acid and the irregular series 
phenomenon is shown with aluminium chloride. A 
th ird  sol, prepared by direct adm ixture of ferric 
hydroxide sol and colloidal silicic acid, is negatively 
charged, bu t differs from the preceding sols in size 
of the particles, in relative viscosity, and in its 
coagulation, the irregular series being exhibited with 
both hydrochloric acid and aluminium chloride. In  
all three cases, the ferric hydroxide can be separated 
from the silicic acid by addition of sodium hydroxide 
or neutral salts. E . S. H e d g e s .

In fluence of m e rc a p ta n  on th e  life -p e rio d  of 
co llo idal so lu tio n s  of su lp h u r. E. I w a s e  (Kolloid- 
Z., 1928, 45, 31—36).—The stability of colloidal 
sulphur dispersed by the non-electrolyte ethyl m er
captan has been examined. Sols were prepared by 
pouring 10  c.c. of a solution of sulphur in alcohol 
into a series of vessels each containing 90 c.c. of 
aqueous ethyl m ercaptan in progressively increasing
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concentration. On keeping it was found th a t the 
preparations containing either insufficient or an excess 
of ethyl m ercaptan settle more rapidly than  those 
containing interm ediate quantities. The stability 
curve thus passes through a maximum, and the life- 
period of colloidal sulphur a t  the maximum position 
is a t least three times th a t of colloidal sulphur con
taining no ethyl mercaptan. Differences between the 
dispersion of sulphur by electrolytes and by ethyl 
m ercaptan are pointed out and discussed.

E. S. H e d g e s .
R ole of d ie lec tr ic  co n s tan ts , p o la r isa tio n , an d  

d ipole m o m e n t in  collo id  sy s tem s , especia lly  in  
n o n -aq u eo u s d isp e rso id s . I. Wo. O s t w a l d  
(Kolloid-Z., 1928, 4 5 , 56—82).—Recent work is dis
cussed and the da ta  for about 250, mainly organic, 
liquids are recorded. The different values obtained 
for dipole moments by different methods of measure
m ent and the deviations of these from the require
ments of the various theories are also considered. 
“ Single moments,” obtained in the vapour state  or 
dilute solution, are differentiated from “ mass 
moments,” obtained from the massive liquid. Con
sideration of the relation between polarisation values, 
dipole moments, and chemical nature leads to  the 
following conclusions. Simple hydrocarbons show 
little  orientation polarisation or only small perm anent 
dipole moments. Halogenated hydrocarbons give 
large dipole moments. For simple alcohols, the 
moment rises with increasing number of CH2 groups, 
thus varying antibatically with the dielectric con
stant. Aldehydes and ketones have very higli 
moments, whilst ethyl ether has a middle value 
somewhat greater than  1. Amines and other n itro 
genous bases have high dipole moments. F a tty  acids, 
although incompletely investigated, give values 
greater than  1 . In  the three chloroacetic acids, the 
moment decreases with increasing number of chlorine 
atoms. The dipole moments of esters lie mostly 
between 1 and 2 , and an increase is observed when 
the acid radicals form a homologous series. The 
moments of highly associated liquids (water, n itro
benzene, acetone) vary greatly with the method of 
determination, bu t the values are mainly high. The 
highest values are obtained with nitro-compounds 
(nitrobenzene 3-8, o-dinitrobenzene ca. 6 , 2 : 5-dinitro- 
toluene ca. 4-5, dinitronaphthalene ca. 6 ). Various 
polarisation values are treated  statistically and 
graphically as functions of the dielectric constant and 
for most of them, and more particularly for the 
dipole moment, a maximum is obtained for medium 
values of the dielectric constant. This result does 
not seem to be connected with the association of 
liquids of high dielectric constant. E. S. H e d g e s .

R ela tio n  of so m e co llo ids to  iod ine an d  
p o ssib le  ap p lica tio n  to  th e  t i tr a t io n  of colloids.
W. E n g e l iia r d t  (Kolloid-Z., 1928, 4 5 , 42—46).— 
Colloidal gold (prepared by fourteen different methods) 
is rapidly dissolved by a solution of iodine in potassium 
iodide with formation of the complex salt K A uI2. 
With potassium iodide, colloidal gold dissolves slowly 
and with alcoholic iodine solution it  forms a dark 
precipitate. The behaviour of a number of other 
colloids witli these reagents was examined and gave

the following general results. Colloidal gold, silver, 
copper, mercury, cadmium, zinc, lead, bismuth, 
antim ony, arsenic, and tellurium react readily with 
iodine in potassium iodide. Colloidal selenium reacts 
slowly under these conditions, and only when the 
iodine is in large excess. Colloidal boron, carbon, 
sulphur, platinum, palladium, rhodium, manganese, 
and iron do not react with iodine. When these 
elements are arranged in their positions in the periodic 
table, a nearly straight line can be drawn, separ
ating those elements which are affected in the 
colloidal state by iodine from those which are not so 
affected. Most colloidal metal hydroxides do not 
react with iodine, whilst the m ajority of colloidal 
m etal sulphides do so. I t  is suggested th a t colloids 
which do not contain reducing m atter m ay be titra ted  
by adding excess of iodine and titra ting  back with 
sodium thiosulphate. E . S. H e d g e s .

F o rm a tio n  of f ilam en ts  of fe r r ic  oxide by  
ev a p o ra tio n  of co llo idal so lu tio n s . P . B a b y  
(Compt. rend., 1928, 186, 1539— 1541).—The residue 
from the evaporation a t 50—60° of colloidal solutions 
of the compound ?iFe20 3,Fe2Clfi,aq. obtained by pro
longed dialysis of ferric chloride solution, takes the 
form of filaments of ferric oxide oriented radially and 
concentric with the base of the vessel. The actual 
pa tte rn  depends on the conditions of the experiment, 
and is due to the capillary action of the walls on the 
supposedly rod-shaped colloidal particles.

J .  G r a n t .
O p tica l e x a m in a tio n  of su b s ta n c e s  w ith  

p o w d er- o r  th re a d -lik e  s tru c tu re . G . P .  V o r o n 
k o v  and G . I. P o k r o v s k i (Kolloid-Z., 1928, 4 5 , 1— 7). 
—The optical properties of substanc'es having a 
powder- or thread-like structure are discussed from 
a theoretical point of view, and spectro-photometric 
observations with light normally reflected from a 
number of disperse systems are recorded. The dis
persion media (air, water, glycerol, anisole, and carbon 
disulphide) were so chosen th a t they absorb light 
almost equally bu t have different refractive indices. 
The disperse phases were chalk, powdered glass, 
mica, filter-paper, and talc. The experimental results 
are in agreement with the theory, and it is considered 
th a t the procedure m ay be developed so as to provide 
a general method for the optical characterisation of 
heterogeneous substances. E . S. H e d g e s .

S tru c tu re  fo rm a tio n  in  co llo id a l so lu tio n s.
H . Z o c h e r  (Collegium, 1928, 203—208).— Concen
tra ted  vanadium pentoxide sols form spiral-shaped 
drops. There are two phases, one of which appears 
in polarised light and under the microscope to consist 
of spiral drops with their axes mainly in one direction. 
This phase is referred to  as the “ tactosol,” and the 
second phase as the “ atactosol.” The structure of 
benzopurpurin “ tac to so l” is similar, bu t th a t of 
ferric hydroxide “ tactosol ” shows layers surrounded 
by cylindrical drops of the unarranged sol. The 
“ tactosol ” consists of alternate layers of colloid 
particles and water. D. W o o d r o f f e .

C ollo idal s ta te  an d  cohesion  a t  th e  tim e  of 
so lid ifica tion . J . E r r g r a  (Trans. Faraday Soe., 
1928, 2 4 , 162— 164; cf. A., 1925, ii, 362).—For 
frequencies less than  1 0 6 the dielectric constant of
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solids produced from liquids having perm anent dipoles 
rises sharply to a maximum near the point of fusion, 
after which i t  falls. The existence of colloidal struc
tures in solids in the neighbourhood of the point of 
fusion is suggested (cf. Joffe, Kept. Physical Inst. 
Leningrad, 1926).

This hypothesis is in  accordance also with the 
observation th a t the rise of dielectric constant, which 
is believed to  be due to the polarisation of colloidal 
particles, becomes less and less as the frequency is 
increased, suggesting th a t the conditions do not 
provide sufficient time for the relaxation of the 
particles. L. F . G i l b e r t .

P h o to p h o re s is  in  liq u id s . S. R ay (Kolloid-Z.,
1928, 45, 7—9).—A description is given of experi
m ents with emulsions of oil in water and w ith sus
pensions of sulphur in which streaming of the particles 
was caused by illum ination of the system from one 
side. E. S. H e d g e s .

P h y sico -ch em ica l s tu d y  of g u m -a ra b ic . A. W. 
T h o m a s  and H. A. M u r r a y , jun. (J. Physical Chem., 
1928, 3 2 ,  676—697).—The base-combining capacity, 
th e  osmotic pressure, and viscosity of solutions of 
gum-arabic purified by precipitation w ith alcohol 
and electrodialysis have been studied in their depend
ence on p n. The equivalent weight of the arabic 
acid found by titra tion  with sodium and barium 
hydroxides is 1 2 0 0  approximately, and 1 0 0 0  when 
varying concentrations of alkali and acid are used 
in  measuring base-combining capacity. The nature 
of the titra tio n  curve and this agreement between 
equivalent weights indicate th a t arabic acid is a 
relatively strong acid. The osmotic pressure-^),t 
curves for sodium and barium arabates show maxima 
a t  p a 4-25 and 3-35, respectively, with no evidence 
of an isoelectrio point. Viscosity is lowered by the 
addition of neutral salts. T he” Donnan theory of 
membrane equilibrium accounts qualitatively for the 
results obtained in the measurements of osmotic 
pressure and viscosity. L. S . T h e o b a l d .

V iscosity  a n d  h y d ra ta tio n . IV. P ro p e r tie s  of 
l iq u id  fo rm e d  d u r in g  sy n e re s is  an d  th e  th e o ry  of 
sy n e re s is . S. L ie p a t o v  (J. R u ss . Phvs. Chem. Soc., 
1928, 6 0 , 467—483).—The liquid which separates in 
the syneresis of geranin and of benzopurpurin gels 
contains small quantities of these dyes which are 
present as single and double molecules respectively. 
The remaining gel is composed of hydrated colloidal 
particles of geranin, every molecule of which is bound 
with 2043 mols. of water. Addition of sodium 
chloride to geranin solutions diminishes the solubility 
of the  latter, bu t increases the proportion of colloidal 
particles of the dye in solution, as a result of which 
th e  viscosity of the solution increases. Thus the 
action of this electrolyte is first to  induce aggregation 
of molecules into colloidal particles, which, as the 
concentration of sodium chloride is increased, are 
then  coagulated as a hydrated  gel.

R. T r u s z k o w s k i .
A cid  fix a tio n  a n d  sw ellin g  of fib rin . I. E. 

V o it . II . S w ellin g  of n a tiv e  f ib r in  in  d ilu te  
h y d ro c h lo r ic  ac id . F . S c h u l d e n z u c k e r . II I . 
W a te r-  a n d  ac id -fix in g  p o w e r of f ib r in  co ag u la ted  
b y  b o ilin g  in  w a te r . F. L ochm l:l l e r  (Z. Biol.,

1928, 8 7 , 269—278, 279—291, 292—306).—I. General 
review.

II . The quantity  of hydrochloric acid which com
bines with fibrin immersed in a fixed volume of 
solution increases rapidly a t first with increase in 
the concentration of acid, then more slowly, and 
finally approaches a limit. The maximum swelling 
of the fibrin increases with increase in  the  am ount of 
acid absorbed, bu t reaches a maximum and then 
decreases and finally approaches a  limiting value. 
Under the conditions of the experiment some hydro
lysis is caused by the  acid an d  this must: be considered 
in interpreting the results. I t  is concluded th a t  acid 
fibrin has a swelling power nine times as great as th a t 
of neutral fibrin.

I I I .  Fibrin denatured by boiling with water
behaves very similarly to  native fibrin when i t  is 
placed in contact with hydrochloric acid in respect 
of the am ount of acid with which it  combines, the 
chief difference being th a t the fixation of acid increases 
more slowly with concentration of acid. On the 
other hand, the maximum am ount of swelling is 
much less, being only one seventh of th a t  of native 
fibrin. Hydrolysis of the protein takes place to 
some extent and has a maximum value a t th a t con
centration of acid a t which maximum swelling occurs. 
Experiments on the uptake of water by quartz sand, 
talc, and starch are described as well as some properties 
of purified fibrin. W. O. K e r m a c k .

D eam in ised  g e la tin . Z. C. L o e b e l  (J. Physical 
Chem., 1928, 3 2 ,  763—778).—The behaviour of a 
gelatin deaminised by Hitchcock’s m ethod (A., 1923, 
i, 1244) has been compared with th a t of isoelectric, 
ash-free gelatin prepared according to  Loeb. The 
isoelectric point of the deaminised product lies _ at 
2ht 4-0. The optical rotation, viscosity, surface 
tension, and foaming have been studied as functions 
of pa. The viscosity—ysa curves a t  10°, 25°, and 50° 
of solutions prepared a t 50° and 75° are all similar 
in shape. Each curve shows minima a t  p u 4-0 and 
7-3, and m axim a a t  p n 2-9, 6-5, and 7-9. The rise 
on the alkaline is greater than  th a t on the acid side 
of the  isoelectric point. The corresponding curves 
for 25° and 50° for solutions of ordinary gelatin 
prepared a t  75° show th a t a minimum occurs a t the 
isoelectric point, th a t the r is e : on the acid side is 
greater th an  on the alkaline, and th a t deamination 
shifts the  isoelectric point to  the acid side. The 
optical ro tation  a t 1 0 °, and the foaming of deamin
ised gelatin a t the ordinary tem perature, are a t  a 
maximum a t p H 4-0, whilst surface tension is a t a 
m inim um . The last results agree with those recorded 
by Bogue (A., 1922, i, 782) and Johlin  (A., 1925, ii, 
388), and conform to the theory of an adsorption 
film. The titra tion  curves of gelatin and of the 
deaminised product with sodium hydroxide indicate 
th a t  the hydroxyl groups which replace the amino- 
groups in deamination are acidic. A change in 
slope for deaminised gelatin a t  p u 7-5 corresponds 
with one for gelatin a t  p n 7-7, the second point of 
ab rup t change in the properties of gelatin. Further, 
the difference in base-combining capacity of the two 
substances is equivalent to  their difference in nitrogen 
content, and the value of the former for deaminised
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gelatin is indicated to  be 9-7 X 10~4 equiv./g., the 
larger value accounting for the greater viscosity on 
the alkaline side of the isoelectric point. The second 
point of abrupt change in properties is discussed.

L. S . T h e o b a l d .
D ouble re fra c tio n  of cao u tch o u c  in  th e  d e

fo rm e d  a n d  u n d efo rm ed  s ta te . M. K r ö g e r  
(Kolloid-Z., 1928, 45, 52—56).—Crude caoutchouc 
becomes doubly refractive on keeping. Lateral 
extension gives rise to  biaxial positive double refrac
tion. Vulcanisation produces uni- or bi-axial positive 
double refraction, whilst lamellar deformation results 
in weak biaxial negative double refraction.

E. S. H e d g e s .
P ro p e r tie s  of “ p u r e ” ce llu lose a s  a  colloid. 

P. P. v o n  W e im a r n  (Rep. Im p. Ind. Res. Inst. 
Osaka, 1927, 8 , 21—39).—See this vol., 474.

R e la tio n  b e tw een  e la s tic  p ro p e r tie s  an d  
s tru c tu re  of o rg a n ic  fib re s . R . 0 .  H er z o g  
(Naturwiss., 1928, 16, 420—421).—For amorphous 
materials, !><]=a<I>82/6 , in which D is the coefficient 
of “ inner ” diffusion, v\ is the viscosity of the  gel, 
and a a constant for a given m aterial, 8 is the diameter 
of the colloid particle, and <I> the torsion modulus. 
An attem pt has been made by comparing the fibre 
diam eter of various natural and artificial fibres to 
test the relation and to  decide whether the elastic 
properties are to be ascribed to  the crystallites or 
to  the crystallite aggregates (secondary particles). 
Although further investigation is needed the la tter 
alternative is probably to be preferred.

R . A . M o r t o n .
E q u ilib r iu m  of n itro g e n  a n d  h y d ro g e n  w ith  

am m o n ia  in  a  co ro n a  d isch a rg e . G. L. W e n d t  
arid J . E . S n y d e r  (J. Amer. Chem. Soc., 1928, 50, 
1288—1292).—A t 28-5° and 733 mm. 4-1% by vol. 
of ammonia exists, in  the equilibrium mixture. 
According to  calculation, the same conditions are 
realised therm ally a t 270° and possibly a t 2500°. 
Corona discharge thus appears to activate various 
molecular species w ith an enormous increase in the 
reaction velocity. S . K. T w e e d y .

E q u ilib r ia  re la tio n s  fo r th e  w a te r-g a s  re ac tio n  
in  th e  te m p e ra tu re  in te rv a l  300—1000°. B.
N e u m a n n  and G. K ö h l e r  (Z. Elektrochem., 1928, 
34, 218—237).—The reaction C 0 + H 20  — > C 02+  
H 2+ 10090 g.-cal. has been investigated from 300° 
to 1000° using an alloy of 94% Co, 5%  Al, and 1% K  
as catalyst. Down to  355° complete equilibrium is 
attained, whereas a t 295° it  is incomplete. A t tem 
peratures below 500° it is necessary to  employ a 
catalyst having the composition 94% Fe, 5%  Al, and 
1% K  in order to  hinder side reactions, principally 
methane formation. Equilibrium in these circum
stances can be obtained a t  tem peratures down to 
400°, being incomplete a t 365°. A t 310° higher 
hydrocarbons make their appearance. Above 400° 
the equilibrium constants determined for the two 
opposing reactions are in very close agreement. A 
new expression calculated for the reaction isochore 
yields curves which correspond well with those 
derived from the experimental data. The integration 
constant I  calculated from the  equilibrium constants 
shows almost perfect agreement with the sum of the

chemical constants of the vapour-pressure equation 
obtained by tak ing  JTHi as 3-685; the agreement is 
less satisfactory if F ried’s value of 3-385 be employed. 
Combination of the integration constants for the 
formation of water vapour and of carbon dioxide 
yields for th a t of the water-gas reaction the value

0-82 ± 0 -1 2 , which approximates closely to  th a t 
determined experimentally, viz., +0-84Jb0-04. If 
the water-gas constant be calculated from the water 
vapour and carbon dioxide constants by means of 
Hofm ann’s or E astm an’s expressions no agreement 
exists with the experimental value. Furtherm ore, 
calculation from the data  for the system iron-oxygen- 
hydrogen, assuming the correctness of E astm an’s 
d ata  for the system iron-oxygen-carbon, yields a 
curve which agrees with the experimental figures 
except for the iron oxide-iron equilibria.

H. F. G i l l b e .
E q u ilib r iu m  in  th e  reac tio n , CH4+ 2 H aO —  

C 0 2-f 4H 2. R. N. P e a s e  and P . R. C h e s e b r o  (J. 
Amer. Chem. Soc., 1928, 50, 1464— 1469).—E qui
librium has been approached from both sides a t  505°, 
using a nickel-thorium  catalyst. The mean experi
m ental .value, 7i’,,(atm.)=0-037, agrees closely with 
th a t calculated from the free energy equation for 
this reaction (Lewis and Randall, “ Thermo
dynam ics” ). The presence of about 1% of carbon 
monoxide in the effluent gases is shown to be accounted 
for by the  reactions CH4-bH 20  — CO +  3H2, and 
COo+Ho —  C 0 + H 20  (cf. Neumann and Jacob, A., 
1925, ii,“532). " H . E. F . N o t t o n .

C ryoscop ic  s tu d y  of b enzene so lu tio n s. J . M.
P e t e r s o n  and W . H. R o d e b u s h  (J. Physical Chem., 
1928, 32, 709—718).—The f.-p. depressions of dilute 
solutions of m ethyl alcohol, ethyl alcohol, water, 
toluene, acetic acid, and benzoic acid in benzene 
have been measured by a new and more accurate 
method. The vapour densities of the solutes have 
been calculated from the f.-p. d a ta  by means of a 
thermodynamic relation. Excepting m ethyl alcohol 
and acetic, acid, the f.-p. depression is a linear 
function of concentration for dilute solutions. The 
apparent mol. wt. of w ater and ethyl alcohol are 
independent of concentration and are, respectively, 
18-1 and 46-4, Some association is indicated in  the 
case of ethyl alcohol, and acetic acid behaves as a 
typical associated vapour. Except for benzoic acid, 
H enry’s law m ay be assumed to hold in the more 
dilute solutions and further, where the f.-p. depression 
indicates polymerisation, an abnormal vapour density 
actually exists, which is shown to be a necessary 
consequence of the first conclusion. The in terp re t
ation of f.-p. da ta  in connexion with the question of 
association is discussed. L. S. T h e o b a l d .

C ryoscop ic  m o l. w t. d e te rm in a tio n  of g lycogen  
in  liq u id  a m m o n ia . L . S c h m id ,  E. L u d w i g ,  and 
K . P i e t s c h  (Monatsh., 1928, 49, 118— 121).— 
Determ ination of the mol. wt. of various samples of 
glycogen by cryoscopic measurements in liquid 
ammonia, using a platinum  resistance therm om eter 
to  measure the depression of the f. p., have been 
made. The mean value of the mol. wt. is 180.

J .  W . B a k e r .
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M o lecu la r asso c ia tio n  re g a rd e d  a s  a  p h en o 
m en o n  of m o la r  co n cen tra tio n . G. G. L o n g i- 
n e s c u  and (M l LE.) G. Ch a b o r s k i  (Bui. Soc. Romane 
Stiin., 1928, 30, 3—29).—I t  is suggested th a t the 
various phenomena usually ascribed to the existence 
of association, e.g., abnormally small f.-p. depres
sions, are not so much a consequence of an actual 
polymerisation of the molecules as of a particularly 
high value of the molar concentration, C„„ i.e., the 
number of g.-mol. of the substance per litre. From 
the density data  for a large number of organic liquids 
and solids, i t  appears th a t normal non-associated 
liquids have a value of about 10 for C,„. If, then, 
the degree of association of a particular liquid is 
taken as given by the quotient of its molar con
centration by 1 0 , the resulting values are in satis
factory agreement with those calculated from other 
physical properties, e.g., surface tension. Instances 
of abnormally large f.-p. depressions where no electro
lytic dissociation can possibly occur are readily 
accounted for by Cm being less than  normal, w ithout 
it being necessary to postulate the existence of a 
non-electrolytic dissociation (cf. Walden, A., 1911, ii, 
97). R. Cu t h i l l .

R efrac tio n  an d  d isso c ia tio n  of e lec tro ly te s .
I. In  w a te r . E. S c h r e i n e r  (Z. physikal. Chem., 
1928, 133, 420—430).—From measurements of the 
molecular refraction a t 18° in respect of the sodium 
D line and the hydrogen C and F  lines of aqueous 
solutions of trichloroacetic acid and its sodium and 
lithium salts, the degree of dissociation of the acid 
has been calculated, the results being in satisfactory 
agreement up to concentrations of about 2  g.-mol./ 
litre with the values obtained from conductivity 
data, when these are corrected for interionic forces 
and viscosity. For both hydrogen chloride and 
lithium chloride in aqueous solution the molecular 
refraction decreases with increasing concentration, 
the relation between these quantities being so similar 
in the two cases as to suggest th a t if the salt is com
pletely ionised so also is the acid. In  any case, the 
experimental data  are not such as to perm it of a 
calculation of the degree of dissociation of the acid. 
I t  seems j>robable th a t in respect of refraction mole
cules formed by association of ions behave like a 
m ixture of the free ions. R. Cu t h il l .

C alcu la tion  of e lec tro ly tic  d isso c ia tio n  con
s ta n ts  f ro m  e lec trica l conductiv ity . W. N e r n s t  
(Sitzungsber. preuss. Akad. Wiss., 1928, 4—8 ).—The 
alkali halides are said to be only partly  ionised 
and it is shown th a t the fraction of non-ionised 
molecules m ay be calculated with considerable 
accuracy from the change of molecular conductivity 
with concentration. H . F. G i l l b e .

C ond ition  of s ilv e r ch lo rid e  an d  o th e r  sp a r in g ly  
so lu b le  su b s ta n c e s  in  g e la tin . A. C. C h a t t e r j i  
and N. R. D h a r  (J. Indian Chem. Soc., 1928, 5, 
175— 181).—Experim ents on the electrical con
ductivity  of silver chloride, formed in gelatin solutions 
by the interaction of silver n itrate and potassium 
chloride, indicate th a t only a very small proportion 
exists as ions, so th a t, instead of forming a super
saturated  solution, the greater p a r t of it is present in 
the colloidal s ta te . Similar conclusions m ay be

reached with regard to  silver chromate. From  the 
experimental results of Bolarn and MacKenzie with 
silver chromate in gelatin (A., 1926, 678), there 
appears to be no definite relationship between the 
am ount of silver present in the non-ionic condition 
and the quantity  of gelatin present. Their E.M .F. 
measurements show th a t the am ount of silver present 
in the ionic condition for silver chromate in gelatin 
is, in most cases, below 40%. The hydrogen ions 
present in gelatin promote the dissolution of silver 
chromate, bu t no t of silver chloride. Hence the 
am ount of free silver ions present in the case of silver 
chloride is much less than  in th a t of silver chromate.

M. S. B u r r .
C om plex  fo rm a tio n  in  so lu tio n s  of s tan n o u s  

ch lo rid e  a n d  of s ta n n o u s  b ro m id e . M. P r y t z  
(Z. anorg. Chem., 1928,172, 147— 166).—The normal 
potential of Sn/Sn", determined from measurements 
with stannous perchlorate solutions, is 0-1359 volt. 
Measurements of the potential in 0-01ilf-stannous 
chloride and bromide solutions indicate th a t  the 
activity  of the stannous ion decreases rapidly as th a t 
of the halogen ion increases. The following constants 
have been calculated : [SnCr]/cfSn..[C l ']= 3 2 ; [SnCl.,]/ 
[SnCl-][Cl']f2 =  5-5; [SnCl3']/[SnClol[Cl'J =  0-6 ; 
[SnCl4"]/"/[SnC l3'] [C rj/ '2= 0 -3 ; [SnBi-]/aSll- [B r ']=  
13; [SnBr2]/[SnBr’][B r']/'2= 5 ;  [SnBr3'][SnBr2][B r']=
0-44. From these figures the molar percentages of the 
various stannous complexes present in solutions con
taining halogen ions a t increasing concentrations 
have been calculated. The concentration of the 
complex ions SnCl3' and SnBr3' increases over a 
certain concentration range a t a ra te  roughly pro
portional to  the halogen-ion concentration; Gold
schm idt’s conclusion, viz., th a t these complex ions 
are the true reducing agents in acid solutions, is 
therefore supported. The results of the measure
m ents are not incompatible with Young’s figures for 
the conductivities of similar solutions.

H. F. G i l l b e .
R ela tio n  b e tw een  th e  h y d ro ly s is  e q u ilib riu m  

c o n s ta n t of e s te rs  an d  th e  s tre n g th s  of th e  
co rre sp o n d in g  ac id s. R. J .  W il l ia m s , A . G a b r i e l , 
and R. C. A n d r e w s  (J. Amer. Chem. Soc., 1928, 50, 
1267—1271).—The equilibrium constants for the 
hydrolysis of some methyl and ethyl esters were 
determined by the direct method. For esters which 
are not too dissimilar, those of the stronger acids 
appear to  be more completely hydrolysed under like 
conditions than  those of the weaker acids. The 
constants, however, vary  with the conditions, and 
their relation with the acid strength seems to  be very 
complex. S. K . T w e e d y .

A ctiv ity  coefficients of io n s  in  aq u eo u s so lu tio n s  
of n o n -e lec tro ly tes . J .  N. B r o n s t e d  and J .  W .  
W il l ia m s  (J. Amer. Chem. Soc., 1928, 50, 1338— 
1343).—The effect of variation in the dielectric con
stan t of the solvent on activity coefficients has been 
studied by measuring the solubilities of croceo- and 
luteo-tetranitrodiamminocbbaltates in sodium chlor
ide solutions containing ether or varying quantities 
of sugar. The requirements of the Debye-Huckel 
theory are confirmed, even when the solvent is a 
mixed one. S. K. T w e e d y .
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A ctiv ity  coefficients of h y d ro g e n  ch lo rid e  in  
e th y l alcohol. J . W . W o o l c o c k  and (S i r ) H. 
H a r t l e y  (Phil. Mag., 192S, [vii], 5, 1133—1144).— 
The activity coefficients of hydrogen chloride in 
ethyl alcohol have been determined from measure
ments of the E .M .F . of the cell H 2|HCl|AgCl|Ag a t 
25° over the concentration range 0-0003— 1-2M. 
The values of the E .M .F . obtained are in  good 
agreement w ith those of Danner (A., 1924, ii, 117) 
and arc lower than  those of Harned and Fleysher 
(A., 1925, ii, 53S). The activity coefficient over the 
range 0-0003—0-0041T is given by —log/=3-40Cll/2, 
the value being greater than  th a t required by the 
Debye theoiy. The discrepancies are attribu ted  to 
the incomplete ionisation of the hydrogen chloride.

A. E. M it c h e l l .
A ctiv ity  of c a d m iu m  io d id e  in  aq ueous 

so lu tio n . F. H . G e t m a n  (J. Physical Chem., 1928, 
32, 940—946 ; cf. this vol., 241).—The activity 
coefficients of cadmium iodide a t concentrations 
down to 0-0051/ have been calculated from measure
ments a t  25° of the E .M .F . of the cells Cd|CdI2( lf)  
AgI|Ag, Cd |CdI2(i¥ )|P b l,|P b -H g , and P t-H 2(l atm.) 
H I(1/) |PbT2!P b -H g . The values derived from the 
first two cells show good agreement. The variation 
of the activ ity  coefficient with concentration is 
similar for cadmium chloride, bromide, and iodide. 
The coefficients for aqueous solutions form a pro
gressive series in which the values are in the order 
given above, and they differ from each other more 
widely than  do the corresponding values for the alkali 
halides. The divergence of the curve obtained by 
plotting the activity coefficient against the logarithm 
of concentration from the corresponding conductivity 
ratio curve is greatest in the case of cadmium iodide.

L. S. T h e o b a l d .
E n tro p y  of d ilu te  so lu tio n s . A. LA N D i: (Z. 

anorg. Chem., 1928,171,143—145).—Planck’s expres
sion for the entropy of a dilute solution has been 
derived by  a method in  which, instead of supposing 
th a t the tem perature is raised and the pressure lowered 
until the solution is in the state  of an ideal gas, these 
variables are kept constant, and the validity of the 
gas laws for the solutes is utilised. R. C u t h il l .

A p p lica tio n  of th e  th i r d  law  of th e rm o 
d y n am ics  to  so m e o rg a n ic  re ac tio n s . G. S.
P a r k s  and K . K . K e l l e y  (J. Physical Chem., 1928, 
32, 734—750).—Previous investigations (Gibson, 
Latimer, and Parks, A., 1920, ii, 586) have only 
approximately confirmed the validity of the third law 
of thermodynamics for organic reactions. The law has 
now been tested using the reaction ClIMc,• 0 Hjiqui,i=  
COMe2 liqaia+ H 2gas. The heat capacities of iso
propyl alcohol and acetone have been measured by 
the method previously described (A., 1926, 232) from 
70° to  293° Abs., and” the heats of fusion a t the m. p. 
found are 21-OS and 23-42 g.-cal./g. respectively. 
Prom these da ta  A6 '208. has been calculated on the 
assumption of the th ird  law. From  the equilibrium 
constants for this reaction in the gaseous phase, 
measured with copper as catalyst over the range 
1S4—218°, the values of A F29S. and A//„98. have 
been calculated for the reaction involving the liquid 
alcohol and ketone, and the value of AiS2!)3. thereby 

z z

obtained agrees well with th a t derived from the thermal 
data. The data  of Lange (A., 1925, ii, 96), Conant 
and Fieser (A., 1923, ii, 727), and Schreiner (A.,
1925, ii, 978) for the reaction Cr)H 4(OH )2 soUcl=  
CRH 40 23oUd+H2g3S provide confirmation of the 
validity of the th ird  law. L. S. T h e o b a l d .

T h eo ry  of fu sio n  an d  of specific  h e a t of liq u id  
m e ta ls . A. M a g n u s  (Z. anorg. Chem., 1928, 171, 
73—81).—Assuming th a t the movements of the 
atoms of a liquid element are governed by the quantum  
laws, and th a t the frequency, v, i.e., the reciprocal 
of the average interval between two successive impacts 
of an atom, is proportional to the wth power of the 
tem perature, T, the equation clU¡dT—n{U — U$)¡T  
(1 —n)E('i,T) is obtained. Here U is the total energy, 
and E('j.T) represents the Einstein function. Taking 
the value 2  for n, this equation agrees fairly well 
with the available data  for the specific heat of mercury 
a t  higher temperatures, bu t below about 1 0 0 ° there 
are considerable deviations. These might appear to 
indicate th a t n  is a function of T, bu t they can bo 
accounted for satisfactorily by supposing th a t n does 
not vary, but th a t a t lower temperatures the liquid 
is associated. I t  thus appears probable th a t when a 
solid melts fragments of the lattice persist in the 
liquid, and gradually disappear only as the tem 
perature rises further and further above the m. p. 
The energy of a gas m ay be assumed to consist of a 
portion which relates to the period in which the atom 
is actually in  collision, and is given by the above 
equation, and a  portion, 1-5/2, which is calculated 
from purely kinetical considerations, and relates to  
the intervals between collisions. The lower the 
pressure the smaller is the former quantity, so th a t 
there is a continuous transition to an ideal gas.

R . C u t h il l .
E n a n tio tro p y , m o n o tro p y , an d  p seu d o m o n o - 

tro p y . I. N . N a g a s a k o  (JBull. Chem. Soc. Japan , 
1928, 3, 90—95).—Thermodynamic relationships are 
discussed, and pseudo-equilibria are considered.

H . F. G il l b e .
O n e-co m p o n en t sy s te m  S i 0 2-c a ta ly s ts  fo r  th e  

slo w  tra n s fo rm a tio n s . C. J .  v a n  N i e u w e n b u r g  
and C. N. J . d e  N o o i.ter  (Rec. trav. chim., 1928, 
47, 625—634).—Fenner (A., 1913, ii, 133) fixes the 
stability regions of the modifications of silica as 
quartz, up to  870°, tridym ite, 870—1470°, and 
cristobalite from 1470° to  1710°, the true stable m. p. 
Since as a rule Fenner employed a very large excess 
(2 0 0 %) of catalyst (sodium tungstato) to  accelerate 
the rates of the changes, he investigated a p art of 
the three-component system S i02-W 0 3-N a 20 . An 
attem pt has been made to  obtain a more satisfactory 
catalyst. In  all, results from 44 catalysts are given. 
The silica used was a pure miocene quartz sand from 
Lommel (Belgium), 99-9% S i02, the small amount 
of im purity consisting chiefly of rutile, hem atite, 
zircon, and staurolite. The washed, ignited sand 
was graded (between 20 and 30 mesh per cm.), 
mixed w ith 1 % of catalyst, and heated in a carbon 
resistance furnace up to 1300° in I f —2 brs. and 
m aintained a t 1300°±15° for 1 hr. After removal 
from the furnace the density was determined. 
The original sand had d 2-64(5). On being heated



710 BRITISH CHEMICAL ABSTRACTS.— A.

alone to 1300° the value fell to  2-62(5). The per
centages converted by the catalysts are calculated 
on the assumption th a t the density of the completely 
converted product should be 2-30 (the mean between 
those of tridym ite and cristobalite, 2-27 and 2-33). 
Fenner’s catalyst (1 % of sodium tungstate) causes 
23% inversion, whilst the most effective examined, 
lithium  carbonate, converts 9S%. Sodium and 
potassium carbonates and sodium fluosihcate are 
also very effective catalysts. Phosphoric oxide and 
boron trioxide recommended by Rebuffat and Parra- 
vano were found to give poor results. The effect of 
grain size on the rate of transformation under other
wise comparable conditions is emphasised.

The possible technical value of using such catalysts 
as alkali carbonates in the manufacture of silica 
bricks is mentioned. H. I n g l e s o n .

V ap o u r p re s s u re s  of b in a ry  sy s tem s . A. W.
P o r t e r  (Trans. Faraday Soc., 1928, 2 4 , 343—347; 
cf. A , 1921, ii, 377).;—I t  follows from the law of 
Duhem and Margules th a t equations connecting the 
vapour pressure with the concentration should not 
violate the condition th a t each side of the equation 
m ust be symmetrical with respect to the molar frac
tions (ijlj and a2) of the constituents, each of which 
is supposed to  be of the same molecular type as the 
substance in the vapour state. The application of 
Perm an’s data  for aqueous solutions of sugar shows 
th a t R aoult’s law does not hold, even in the most 
dilute regions, and satisfactory equations representing 
the  data  are derived for both constituents. From 
the da ta  for potassium chloride solutions a t 80°, 
general considerations relating to  true, colloidal, and 
immiscible solutions, and to systems in which solvent 
is absorbed on the solute, are advanced. The 
equations are also applied to the determination of 
equilibrium constants in  term s of vapour pressures 
instead of masses or molar fractions, and it  is pointed 
out th a t the so-called activity  coefficients are not 
constants bu t functions of ¡Xj and |j.., and of a term  
representing the m utual action between the com
ponents present. A solution m ay be almost ideal ” 
for the solvent in the presence of a small quantity  of 
solute, bu t it is then by no means ideal from the 
point of view of the latter. The conditions are 
more complex for ternary systems. J . G r a n t .

C ry s ta ls  of p -b rass . V o n  G o l e r  and G . S a c h s  
(N aturw iss, 1928, 16, 412—416).—The gradual 
transform ation of [3-brass over the tem perature 
range 300—470° is not accompanied by any change 
in  the Laue pattern  large enough to inchoate a new 
latticc. The increase in tem perature causes the 
weaker interferences to disappear and the stronger 
ones are reduced in intensity. The relation between 
the tem perature effect and recrystallisation is dis
cussed. The effective slip planes have been studied 
from tensile tests. R. A. M o r t o n .

E q u ilib r iu m  d ia g ra m  of th e  co p p e r-rich  s id e  
of th e  c o p p e r- tin  sy s tem . T. M a t s u d a  (Sci. 
Rep. Tohoku Imp. Univ., 1928, 17, 141—161).— 
The existence of a transformation a t 590° in copper- 
tin  alloys containing 15—26-5% of tin  has been 
confirmed by therm al analysis and by electrical

resistance measurements. I t  is attribu ted  to a 
eutectoid change, the eutectoid containing 26% of 
tin. The existence of a eutectoid transformation a t 
520° was also confirmed. A part from these changes 
the equilibrium diagram for alloys containing 0—40% 
of tin  agrees with th a t of Bauer and Vollendruck. 
Drop forging tests show th a t alloys containing 18— 
22% of tin become malleable above 520°. These 
alloys show a reduction in Brinell hardness when 
quenched from above 590°. C. J . S m it h e l l s .

T in -b is m u th  an d  t in -c a d m iu m  a lloys in  th e  
so lid  s ta te  ; a s su m p tio n  of s ta b le  e q u ilib r ia  a t  
v a r io u s  te m p e ra tu re s .  M . L e  B l a n c ,  M . N a t j -  
m a n n , and D. T s c h e s n o  (Ber. Sachs. Ges. W iss, 
math.-phys. K l,  1927 , 79, 71— 106; Chem. Z en tr,
1928, i, 401).—In  the system tin-bism uth there is 
on the bismuth side a small homogeneous region 
extending to 1-5 at.-%  Sn (micrographical observ
ation) or 3-5 at.-%  Sn (electrical observations). On 
the tin side a t about 13 at.-%  Bi a compound (? BiSn7) 
appears, forming a homogeneous system with excess 
of tin. In  the system tin-cadm ium  a t 130° with 
20 at.-%  Cd a compound, probably CdSn,„ is formed, 
yielding a heterogeneous system with excess of 
cadmium. W ith excess of tin  a t 2-5 at.-%  of cadmium 
a single homogeneous phase is formed.

A. A. E ld r id g e .
T h e rm o c h e m ic a l s tu d y  of th e  sy s tem  

c a d m iu m -m e rc u ry . T . W. R ic h a r d s , H . L. 
F r e v e r t , and C. E. T e e t e r , jun. (J. Amer. Chem. 
Soc., 1928,50,1293—1302).—The negative heats of dis
solution in mercury of cadmium amalgams containing
16—33% Cd increase on ageing, due to  the gradual 
disappearance of the traces of liquid phase present 
owing to the phenomenon of “ coring.” This pre
liminary segregation of the components m ay be 
prevented by chilling a t —190°, and fresh samples 
so chilled give the same heats of dissolution as aged 
amalgams. The solidus point is defined as the point 
a t which melting begins when the solid phase is 
completely homogeneous; i t  can be found exactly 
only by successive thermochemical determinations 
on quenched samples. The results agree with those 
of Bijl (A , 1903, ii, 6). S. K. T w e e d y .

H e u s le r’s alloys. M a n g a n e se -a lu m in iu m - 
cop p er. 0 . H e t js l e r  (Z. anorg. Chem., 1928, 171, 
126—142).—The constitution of the ferromagnetic 
alloys of manganese, aluminium, and copper has 
been studied, and the m.-p. diagrams are repro
duced. Since the range of composition for which 
the alloys are magnetic corresponds with the 
region of existence of ternary 3 mixed crystals it 
appears probable th a t these give rise to the magnetic 
property. In  order to confirm this view, differential 
heating curves have been obtained with an alloy 
containing 14-0% of manganese and 10-5% of alumin
ium, and quenched from 700° and then aged a t various 
temperatures. The results show th a t the therm al 
effect of the magnetic transformation vanishes if 
the ¡3-mixed crystals are decomposed by ageing. 
This accords with the theory (cf. A , 1927, 502) th a t 
the ferromagnetic state results from the association 
of the atoms in the homogeneous solid solution to 
magnetic molecules. I t  has not been possible, how-
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ever, to ascertain the composition of the magnetic 
substance. R. C u t h il l .

T h e rm a l d isso c ia tio n  of c a d m iu m  n itra te .
G. M a l q u o r i (Gazzetta, 1928, 58, 217—222).—A 
more detailed description of results already published 
(this vol., 593). 0 . J . W a l k e r .

S o lu tio n  e q u il ib r ia  b e tw een  c ry s ta llin e  z inc 
h y d ro x id e  a n d  so d iu m  h y d ro x id e . R . F r i c k e  
(Z. anorg. Chem., 1928, 172, 234—242).—The solu
bility of rhombic zinc hydroxide in sodium hydroxide 
solution is independent of the relative quantities of 
the substances present. For solutions containing
7—42% of sodium hydroxide, equilibrium is attained 
a t 30° in less th an  2-5 hrs., b u t with concentrations 
greater than  30% the zinc hydroxide is converted into 
oxide. MonosocUum zincate m ay be prepared by 
saturating a hot 44% solution of sodium hydroxide 
with zinc oxide, filtering from residue with exclusion 
of carbon dioxide, and keeping the solution in a 
closed vessel a t  the ordinary tem perature. After 
about 2  days long needles commence to separate, 
and by gentle shaking a thick mass of crystals is 
obtained. 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  co n ta in in g  
c a rb a m id e  a s  one co m p o n en t. N. A. P u s c h i n  
and D. K onig (Monatsh., 1928, 49, 75—82).—The 
binary systems formed by carbamide (B) w ith t r i 
chloroacetic acid, resorcinol, quinol, phenol, guaiacol, 
a-naphthol, naphthalene, and diphenyl (A) have 
been investigated by the method of therm al analysis. 
In  the first three cases equimolecular compounds of 
the type AB, m. p. 80°, 101°, and 130°, respectively, 
are formed, whilst with phenol a compound of the 
type A2B, m. p. 59°, is formed. Guaiacol and 
a-naplithol yield only mechanical mixtures. W ith 
naphthalene and diphenyl two liquid layers are 
formed, the m utual solubilities of carbamide and 
the hydrocarbons being very small. The eutectic 
temperatures in the other cases are, respectively, 
59° and 27°, 90° and 84°, 110° and 125°, 36°, 24-5°, 
and 65°, the corresponding mol. percentages of the 
component A being 37 and 75, 30 and 75, 20 and 63, 
93-5, 94 and 67. respectively. J . W. B a k e r .

A'-Ray in v es tig a tio n  of th e  d eco m p o sitio n  of 
com plex  iro n  cy an id es . R . B r il l  and H . M a r k  
(Z. physikal. Chem., 1928, 133, 443—455).—When 
ammonium ferrocyanide is heated in a vacuum a t 
320°, the product appears, from its X -ray diagram, 
to be ferrous ferrocyanide. If this is decomposed 
further by heating in a current of nitrogen and 
hydrogen in  the proportion of 1 :3 ,  lines which 
appear to  correspond with a-iron soon appear in  the 
diagram, and ultim ately pure a-iron remains. At 
certain stages of the reduction, intermediate products, 
probably carbides and nitrides, can also be detected.

R. C u t h il l .
C austic isa tion  of so d iu m  ca rb o n a te  b y  fe rr ic  

oxide. X I. H e a t of d isso lu tio n  of so d iu m  
carbonate . M . M a t s u i , S. N a k a t a , K . A k iy a m a , 
and K. B it o  (J. Soc. Chem. Ind. Japan, 1928, 31, 
140—147).—The heat of dissolution of sodium 
carbonate in water was measured by means of a 
constant-temperature calorimeter with an electric

heating device, and found to  be Na2C03[s]-j-aq.[ 100 0  
mol.]=IS!'a2C0 3 [a q .]+ 5 6 0 6 -7 ;b2 2 -l g.-cal. a t 25°.

S. Oka .
D eco m p o sitio n  of o rth o c la se . O. K . B o t v i n k i n  

( J .  Russ. Phys. Chem. Soc., 1927, 59, 1029—1031).— 
Observations on the decomposition of orthoclase by 
water vapour a t 115°, 315°, and 318° and by water 
saturated with carbon dioxide a t 75, 90, 95, and 120 
atm . show th a t orthoclase is very stable towards 
water and aqueous solutions of carbon dioxide; the 
stability decreases slightly with rise of temperature 
and of pressure. A . R a t c l i f f e .

S o lu b ility  of c a d m iu m  su lp h id e  in  h y d ro 
ch lo ric  acid . M. A u m e r a s  (Compt. rend., 1928, 
186, 1541— 1543).—The application of the author’s 
method for the study of equilibria in ionised systems 
(A ., 1927, 1141) has shown th a t the solubility a t 16° 
of cadmium sulphide in hydrochloric acid can be 
represented by [HCl]=970[H2S][CdCl2] for dilute solu
tions. This corresponds with complete dissociation 
of hydrochloric acid and of cadmium chloride and 
with the single-stage dissociation H 2S H S '+H ". 
To avoid oxidation, the experiments were performed 
in an  atmosphere of nitrogen. J .  G r a n t .

E q u ilib r ia  of su lp h id es  a n d  s ilic a te s  in  s lag s . 
W . J a n d e r  and K. R o t h s c h il d  (Z. anorg. Chem.,
1928, 172, 129—146).—The reversible equilibria in 
the systems lead silicate-ferrous sulphide, cuprous 
silicate-ferrous sulphide, nickelous silicate-ferrous 
sulphide, lead silicate-cuprous sulphide, cuprous 
silicate-nickelous sulphide, nickelous silicate-lead 
sulphide, and sodium silicate-lead sulphide have been 
investigated. The simple mass action law is not 
applicable to these systems, bu t by use of an approxim
ation equation derived from the Lorenz modified 
mass action law the constants 1-12, 1-44, 2-25, 
10-01, 1-02, and 1-64, respectively, are obtained. In  
the sodium silicate-lead sulphide system th e  experi
m ental error is too large to adm it of a satisfactory 
constant being obtained, since the reaction proceeds 
nearly to completion. From the constants for any 
two systems, th a t for a th ird  m ay be calculated with 
considerable accuracy. The affinity relationships of 
the various metals towards sulphur and oxygen alter 
considerably a t higher temperatures.

H. F. G i l l b e .
Q u a te rn a ry  sy s tem , w a te r -s o d iu m  n i t r a t e -  

so d iu m  ch lo rid e -so d iu m  su lp h a te  fro m  below  
0° to  above 100°. A . C h r e t i e n  (Caliche, 1927, 9, 
248—259).—The eutectic points and the composition 
of the solid and liquid phases have been deter
mined. Ch e m ic a l  A b s t r a c t s .

R ec ip ro c a l p a i r :  2N aC l +  B a(C 103)2 = .
2N aC 103-f-BaCl2. C. D i Ca p u a  and A . B e r t o n i  
(Gazzetta, 1928, ”58, 249—253).—The isotherms of 
the four systems NaC103-N aC l-H ,0 , NaCl-BaCl2-  
H 20 , BaCl2-Ba(C103)2-H 20 , Ba(C103)2-NaC103-H 20  
have been studied a t 2 0 ° and the triangular diagrams 
constructed. The stable pair is found to be Ba(C103)2-  
NaCl. The composition of the solutions in equilibrium 
with the two stable triads Ba(C103)2+N aC l+N aC 103 
and Ba(C103)2+N aC I+B aC l2 as solid phases has also 
been determined. O. J . W a l k e r .
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V ap o u r p re s s u re  a n d  h e a t  of d ilu tio n  of 
aq u eo u s so lu tio n s . V. A ctiv ity . E . P . P e r m a n  
(Trans. Faraday  Soc., 1928, 24, 330—336).—See 
this vol., 368.

P ro p e r tie s  of m e ta llic  h y d rid e s . A. S ie v e r t s  
and A. G o t t a  (Z. anorg. Chem., 1928, 172, 1—31).— 
The heats of formation of cerium, praseodymium, 
and lanthanum  hydrides are 42,260, 39,520, 40,090 
g.-eal./g. of hydrogen respectively, whilst the densities 
of the hydrides are 5-55, 5-56, and 5-83, respectively. 
The heats of formation differ very little from those 
of calcium, barium, and lithium  hydrides, b u t whereas 
these substances have considerably greater densities 
th an  the corresponding metals, the  reverse is true of 
the rare-earth hydrides investigated and of titanium , 
zirconium, and vanadium hydrides. In  several ways, 
the rare-earth halides resemble those of the elements 
of the titanium  and vanadium groups of the periodic 
classification, and are by their semi-metallic nature 
sharply differentiated from the salt-like hydrides 
formed by the elements of the first and second 
groups, and from the  metallic hydrides of iron, 
cobalt, nickel, and platinum. H. F. G i l l b e .

A ccu racy  of S to h m a n n 's  th e rm o  ch em ica l 
d a ta . P . E . V e r e a d e  and J .  Co o p s , jun. (Rec. 
trav . chim., 1928, 47, 606—618).—Swientoslawski’s 
m ethod (A., 1920, ii, 470) of correcting the older 
thermochemical data  to  the basis of the international 
thermochemical standard of 1922 (heat of com
bustion of benzoic acid 6324 g .-ca l^ /g ., weighed in 
air) consists in comparing values A v  A 2, A s, etc. 
obtained by the earlier worker with values A ^ , A 2', 
A 3' found later under the same conditions bu t using 
the international standard. The series of the earlier 
worker are regarded by Swientoslawski as homo
geneous if the ratios «1, a3, etc. vary  only within
0-1—0-15%. The mean of the values is used by him 
to correct the earlier data.

The heats of combustion of about 40 substances 
previously determined by Stohmann have been re
determined. The factors required to bring Stoh- 
m ann’s data  to  the international basis vary from
1-0031 to  0-9892, bu t lie mainly between the limits
0-994 and 1-002. Stohm ann’s results do not fall into 
two homogeneous groups as stated  by Swientoslawski 
and Pillich, bu t constitute a very heterogeneous 
group. I t  is impossible to  apply any correction to  
th e  data  of Stohmann which could reduce them  to 
the present international standard. Probably the 
error of Swientoslawski and Pillich arises from the use 
of too few comparison substances. H . I n o l e s o n .

A b so lu te  d e te rm in a tio n  of h e a t  of co m b u s tio n  
of benzo ic  acid . W. A. R o t h , O. D o e p k e , and H . 
B a s s e  (Z. physikal. Chem., 1928, 133, 431—442).— 
A redeterm ination of the heat of combustion of benzoic 
acid has given the value of 6323 g.-cal.15/g.

R . C u t h t l l .
H e a t of fo rm a tio n  of m o le c u la r  h y d ro g en .

F . R . B ic h o a v s k y  and L. C. C o p e la n d  (J. Amer. 
Chem. Soc., 1928, 50, 1315—1322).—Direct deter
m inations give 105,0004;3500 g.-cal. a t constant 
pressure. S. K . T w e e d y .

V alve o sc illa to r  fo r  u se  in  co n d u c tiv ity  
m e a s u re m e n ts .  J .  W . W o o l c o c k  and D . M.

Murray- R u s t  (Phil. Mag., 1928, [vii], 5, 1130— 
1133).—Describes the construction, from commercial 
standard components, of a valve oscillator of the 
type described by Ulich (A., 1925, ii, 671). The 
apparatus lias been employed in the measurement 
of the conductivities of dilute non-aqueous solutions.

A. E. M i t c h e l l .
C onductiv ity  m e a s u re m e n t b y  m e a n s  of an  

o sc illa tin g  valve  c irc u it. E . F . B u r t o n  and A. 
P i t t  (Phil. Mag., 1928, [vii], 5, 939—943).—The 
plate-grid coil and grid-filament coils of a valve- 
oscillating circuit are arranged round a tube which 
is to  contain the  specimens to  be examined. The 
oscillations in  the circuit are rectified in  a second 
valve circuit and passed through a galvanometer. 
The steady current through the galvanometer is 
balanced by means of a contra-current from a poten
tiometer arrangement. If, w ith the circuits so 
arranged, a slightly conducting liquid is placed in 
the tube, a deflexion of the galvanometer is obtained. 
For example, a change in  conductivity of water from 
10-5 to  11-5 x lO -6 produced a galvanometer deflexion 
change of 32-2—33-7. W. E. D o w n e y .

V oltage effect in  th e  co n d u c tiv ity  of e lec tro ly te s  
in  w e a k e r  fie lds. M. W i e n  (Aim. Physik, 1928, 
[iv], 85, 795—811)1—In  an  earlier paper (A., 1927, 
940) a voltage effect in  the form of a deviation from 
Ohm’s law for electrolytic resistances was recorded 
for moderate and strong fields. An extension of the 
Debye theory of electrolytic conduction has been 
m ade by Joos and B lum entritt (Physikal. Jahrb .,
1927, 28, 836) bu t it is restricted to  weaker fields. 
A method of measuring the voltage effect w ith weak 
fields has now been devised and applied to  a series of 
ferro- and ferri-cyanides and other salts in  different 
concentrations. The voltage effect in weak fields is 
in  accord with the expression AX„=4X2(1 —BX2), A  
and B being constants and X  the applied field in 
volt/cm. A  is approxim ately proportional to  the 
square of the product of the valencies (z) of the ions, 
and approxim ately proportional to  the root of the con
ductivity : the expression ¿1=5-5 X 2x2/;22(k0/i<)i X 10~13, 
in  which ic0 is the conductivity 0 -0 0 1 , is empirically 
valid. A  also depends to  some extent on the nature 
of the ions. The B term  likewise increases as the 
product of the valencies increases, bu t the ra te  of 
increase of A  is much greater th an  th a t of B. As 
the concentration decreases B increases; on an  average 
B is tliree times as great with a concentration corre
sponding with conductivity «=0-000125 as «=0-001.

Experiments with solutions of cobalt chloride and 
of potassium iodide in  acetone show results of the 
same general type, bu t A  is greater and B smaller 
th an  in aqueous solutions under the same conditions.

R . A. M o r t o n .
B eh av io u r of d ilu te  e lec tro ly te s  in  h ig h  fie ld  

s tre n g th s . M. B l u m e n t r i t t  (Ann. Physik, 1928, 
[iv], 85, 812—830).—-A satisfactory theoretical basis 
for the experimental results of W ien (cf. preceding 
abstract) has been evolved in  term s of the Debye- 
Hiickel theory. The equation AX=J4X 2(1—BX2) re
quires A  to  be approximately given by [1 l(Df])i]g(z), 
in  which 7) is the equivalent concentration per litre, 
and <7(z)=z3'5 for binary electrolytes with ions having
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equal viscosity constants. I t  is shown th a t  the 
initial effect A),=/1X2 depends on concentration, 
dielectric constant, and the valencies of the ions, in 
exactly the manner found in  W ien’s experiments. 
The second term  BX2 requires B to  vary as D/r, ./(z), 
f(z) being equal to  z for binary electrolytes with ions 
showing equal viscosity constants. B varies as found 
by Wien. Such discrepancies as arise occur with
1—3 and 1—4 valencies in  the electrolytes, and are 
probably due to  departures from the Debye-Hiickel 
theory. The application of Onsager’s modification 
of the  theory should clarify the position but the 
calculations are likely to  prove more complicated.

R . A. M o r t o n .
C o n tac t p o te n tia ls . I. C alcu la tio n  of co n tac t 

p o te n tia l f ro m  k in e tic s  of d iffusion . E. D e n i n a  
(Gazzetta, 1928, 5 8 , 160—177).—The theory of elec- 
trode-electrolyte potentials is developed from the 
kinetics of diffusion, and it is shown th a t the Nernst 
expression E = (R T  log P lp )ln F  can be regarded as 
a special case of a more general equation. The 
potential a t  the interface of two non-miscible solutions 
and the Soret effect are discussed in relation to  the 
new theory. R . W. L ttnt.

A n o m alies  of th e  E .M .F . re la tio n sh ip s  of 
p a lla d iu m  in  h y d ro g e n  ch lo rid e  so lu tio n s . F .
M u l l e r  (Z. Elektrochem., 1928, 3 4 ,  237—240).— 
The anomalous behaviour of palladium when used as 
an indicator electrode in  oxidation-reduction reactions 
is connected with the presence of hydrogen chloride 
in  the solutions. The difference in the behaviour of 
this metal compared with th a t of the others of the 
same group is ascribed to the existence of a sparingly 
soluble film of unknown nature on the surface of the 
electrode. H . F. G il l b e .

D e te rm in a tio n  of th e  ¡¡-potential on  cellu lose. 
M ethod. D. R . B r ig g s  (J. Physical Chem., 1928, 
3 2 , 641—675).—A m ethod for the determ ination of 
the ¿¡-potential on cellulose materials by means of 
measurements of the streaming potential is described. 
Preliminary experiments showed th a t substitution of 
Kj, the specific conductance of the  liquid in  the 
diaphragm, for kb, th a t  of the liquid in  bulk, gives 
values of the ratio  Bk,JP, where 11 is the streaming 
potential under a  hydrostatic pressure P , which are 
more nearly independent of the tightness of packing 
of the cellulose m aterial. ks can now be accurately 
measured by the method described and absolute 
values of £ can be obtained from the streaming 
potential equation £ = 4 ^ ^H /P e. £ varies with the 
source and history of the cellulose used ; approxim
ate values for two samples of a rag pulp and for a 
wood pulp are 0-214-, 0-016, and 0-0083 volt, respect
ively. The effect of ions on the £-potential of cellulose 
is studied. The literature and development of the 
streaming potential equation are reviewed.

L . S. T h e o b a l d .
O vervoltage. IV. M e a su re m e n t of m in im u m  

overvoltage fro m  th e  c u rre n t-v o lta g e  cu rve . V. 
R ela tionsh ip  b e tw een  m in im u m  overv o ltag e  an d  
cu r re n t d en sity . T. O n o d a  (Z. anorg. Chem.,
1928, 172, 87— 10S, 109—120).—IV. The hydrogen 
overvoltage a t  gold, platinum , copper, nickel, and 
mercury electrodes has been determined from the

current-voltage curves. This method shows the 
influence on the overvoltage of the mode of storage 
of the electrodes, and also the attainm ent of a minimum 
value after anodic polarisation. The minimum values 
in volts obtained a t 30° in  2iV-sulphuric acid solution 
a r e : platinum  0-0061, gold 0-00S4, nickel 0-084, 
copper 0-091, and  mercury 0-S55, in good agreement 
with the earlier measurements (cf. A., 1926, 941).

V. The anodic polarisation of a  gold electrode a t 
a current density greater th an  0-3 coulomb/cm .2 
results in  a certain minimum overvoltage, expressed 
by the equation ■Km-=Tv0I'’, where - m is the minimum 
overvoltage, b is a  constant dependent only on the 
m etal employed, and tt0 is the minimum overvoltage 
when the current density I  is 1 milliamp./cm .2 The 
overvoltage is no t influenced by  a film of oxide on 
the electrode nor by adsorbed oxygen, b u t is con
cerned solely with the gold electrode.

H . F .  G il l b e .
E le c tro ch em ica l b eh a v io u r of s ilic a te  g la sse s .

I I I .  C athode a n d  an o d e  g a se s . IV. S o lid  
e lec tro ly tic  d ep o sits . M . J .  M u l l ig a n , J .  B. F e r 
g u s o n , and J . W. R e b b e c k  (J. Physical Chem., 1928, 
3 2 ,  779—784, S43—S51; cf. A., 1926, 31; this vol., 
245).—III . Additional evidence of the formation and 
disappearance of cathode gas during the electrolysis 
of various glasses and of the permeability of glass to 
various ions is advanced. The disappearance of gas 
on current reversal m ay be due to  the sodium from 
the hydroxide film entering the glass, and the re
form ation of w ater which is adsorbed; in support of 
this, i t  is found th a t hydrogen disappears only in  the 
presence of sodium hydroxide. Cathode gas has now 
been obtained with Schott glasses and with Cavalier 
glass. Replacement of the sodium in the soda-limo 
glass by silver in  one case prevented the formation of 
cathode gas, b u t other experiments indicated th a t 
silver does not always uniformly replace the sodium. 
The movement of water into or out of glass under 
the influenco of an  electric current is also indicated. 
Anode gas is formed with soda-lime glass a t 275° 
and possibly a t  lower tem peratures. This is accom
panied by the formation of a  deposit insoluble in 
water bu t soluble in  nitric acid; traces of such 
deposits are formed a t 100°. The results are in 
general agreement w ith those of Le Blanc and 
Kerschbaum (A., 1910, ii, 481) except for the lower 
tem peratures now observed, a  difference which m ay 
be ascribed to differences in  the composition of the 
glasses used.

IV. Solid deposits are formed near the surface 
when the  glasses are electrolysed with mercury first 
as anode and then as cathode. The deposit consists 
mainly of silicon, probably produced by the action of 
sodium on the silicates. Silver has also been de
posited. The formation of these deposits appears to 
result from a  puncturing of the anodic glass layers, 
and the dielectric strength of these layers depends 
partly  on th e  nature of th e  ions which reach them.

L. S. T h e o b a l d ,
T h eo ry  of p a ss iv ity . II . R e la tio n  b etw een  

p a s s iv a tio n  c u r re n t  d en s ity  a n d  tim e . W. J . 
M ü l l e r  and 0 .  L ö w y  (Monatsh., 1928, 4 9 , 47— 74). 
—On the basis of the theory of passivity previously 
enunciated (Müller and Konopicky, this vol., 247) it
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is shown th a t the smaller the current density employed 
the thicker is the protective film, and a formula for 
the relationship between the passivation time (tP) and 
the current density {i0IF0) is deduced. This formula 
tp=B(i0IF0)~m, where B  is a constant and m  is an 
exponential obtained from the experimental data, 
represents a straight line, log £;,= log  B —m  log (iQ/F0) 
when the logarithms of time and current density are 
employed. The values of i0 calculated from this 
equation are found to  be in  good agreement with the 
observed values in the results previously obtained for 
iron, nickel, zinc, and chromium, and also with fresh 
data for iron in various electrolytes a t 2 0 °, in ^ -s u l
phuric acid, and in sulphuric acid containing ferrous 
and ferric sulphates. The earlier suggestion (loc. 
cit.) th a t the protective film consists of stable hydrated 
sulphates is confirmed by  photomicrographic investig
ations of the surface of the iron electrodes on which, 
when passivity has been produced, a crystalline layer 
of ferrous sulphate heptaliydrate can be detected. 
The behaviour of protected, unprotected, and rotating 
electrodes has been studied and the results are those 
which would be expected from the theory. In  
electrolytes saturated  with ferrous sulphate the 
minimum current density a t which passivity can be 
produced has a higher value in  the case of the unpro
tected electrode th an  in the case of the  protected 
electrode, and a still higher value when a rotating 
electrode is used. W ith relatively high current 
densities (above 0-31 am p./cm .2) the passivation time 
is approximately the same w ith both the protected 
and the unprotected electrodes, bu t a t lower current 
densities the tim e is very much longer in  the latter 
case. W ith a rotating electrode the time increases 
rapidly with decrease in  current density a t values of 
the la tter below 0-54 am p./cm .2 A t the same current 
densities the same passivation time is observed both 
with polished electrodes and with electrodes which 
have been covered with an  oxide film by immersion 
in potassium chromate solution (Evans, A., 1927, 
619). The oxide film is completely dissolved in  the 
acid solutions used and hence any theory of passivity 
based on the protective oxide film is excluded.

J . W. B aker .
E ffect of su p e rp o se d  a l te rn a tin g  c u r re n t  on 

th e  dep o sitio n  of z in c -n ick e l a lloys. H. C. Cocks 
(Trans. Faraday Soc., 1928, 24, 348—358).—The 
variations in the average deposition potential and in 
the composition of the zinc-nickel alloys deposited 
cathodically from O-liY-acid sulphate solutions with 
variations in  D.C. density and in  the ratio A .C  : D.C. 
are recorded. In  the apparatus used, although a leak 
of A.C. into the D.C. circuit and vice versa occurred, 
the readings of the hot wire and moving-coil ammeters 
in series with the cathode indicated only the D.C. 
and A.C. passing through the electrolytic cell. W ith 
rise of D.C. density the reaction-resistance to  nickel 
deposition and the hydrogen evolution increase; a t 
the same time, the hydrogen overvoltage rises, and 
zinc deposition increases until i t  becomes the main 
process. As the density of the D.C. component of 
the pulsating current is increased (the ratio A.C  : D.C. 
being constant), the composition of the deposits above 
the critical D.C. density follows the curve for D.C. 
alone. The phenomena attending the deposition of

zinc and nickel together and separately are outlined, 
and an explanation is given of the effects of super
posed A.C. based on its known depolarising effect on 
irreversible electrode processes and on the assumed 
net result of the periodic increases in current density 
above th a t of the D.C. component (cf. Allmand and 
Cocks, A., 1926, 912). J .  G r a n t .

T h eo ry  of e lec tro ly tic  d ep o sitio n  of c h ro m iu m  
fro m  c h ro m ic  ac id  so lu tio n s . Y. K a to  and T. 
M u r a k a m i (J. Soc. Cliem. Ind. Japan , 1928, 31. 
124—128).—The current efficiency for the electrolytic 
deposition of chromium is very low, being less than  
30% in most cases, bu t it increases with increasing 
current density. The authors assume th a t hydrogen 
overvoltage is due to  accumulation of monatomic 
hydrogen and apply N ernst’s formula to the calcul
ation of the concentration of the monatomic hydro
gen. On this assumption, the  values of the concen
tration  of the monatomic hydrogen a t different 
densities are calculated from the overvoltage. When 
these concentrations and the am ount of chromium 
deposited are plotted against the current density the 
resulting curves are found to be nearly parallel, and 
from this it is inferred th a t  the electrolytic deposition 
of chromium from chromic acid solution does not 
result directly by the loss of electrons from Cr04" or 
Cr20 7", bu t indirectly by the reducing action of the 
monatomic hydrogen on the film (consisting of 
chromium oxides) which is formed on the cathode. 
Superposition of alternating current on direct current 
makes the current efficiency very low, and this fact 
favours the above theory. The lowering of the 
current efficiency w ith rising tem perature is also in 
accord with the theory. K . K a s iiim a .

T h eo ry  of e lec tro d ia ly s is . R . B r a d f ie l d  
(Naturwiss., 1928,16, 404—408).—Electrodialysis has 
the advantage of removing electrolytes from colloidal 
solutions more quickly th an  ordinary dialysis. The 
colloidal solution is placed between two membranes 
outside of which are electrodes dipping into running 
water. W ith the application of an  electric field, the 
anions pass through the anode membrane and appear 
as acid, whilst the cations appear in the cathode 
chamber as hydroxide. W ith most membranes, the 
ions diffuse unequally and excess of one kind may 
seriously modify the properties of the colloid in the 
middle chamber. The defects of electrodialysis are 
minimised by using very small currents, bu t in so 
doing the advantage of rapidity is lost. If suitable 
negative cathode membranes and positive anode 
membranes could be obtained it would be possible to 
conserve both speed and neutrality. A stable positive 
membrane can be m ade by treating a collodion film 
with a 2%  solution of haemoglobin. Experiments 
with a parchm ent membrane on the cathode side and 
collodion, parchment, or haemoglobin membranes on 
the anode side indicate th a t the la tter is much the 
best, since after electrodialysis the solutions in  the 
middle chamber show the smallest departures from 
neutrality  with the new membrane. The efficiency 
of the electrodialysis (i?=[acid +  base]/coulombs) is, 
moreover, higher for the haemoglobin membrane than 
for the other membranes; e.g., for sodium chloride it is 
0-71 as against 0-41 and 0-46. For the salts of weak
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acids E  is considerably greater than  unity, in apparent 
contradiction with F araday’s law. An explanation 
of this phenomenon is given. R. A. M o r t o n .

R egion  of ex isten ce  of u n im o le cu la r reac tio n s .
L. S. K a s s e l  (J. Amer. Chem. Soc., 192S, 50, 1344— 
1352).—Previously recorded experimental data con
firm the  theoretical prediction (cf. this vol., 372) th a t 
unimolecular reaction rates decrease a t low pressures. 
The typical decomposition of a polyatomic molecule 
will be bimolecular a t  high pressures (due to  collision 
reactions), with a negligible unimolecular p a rt (due 
to  spontaneous decomposition of activated molecules); 
as the pressure is lowered the la tter p a rt gains in 
importance until it  dominates and obscures the 
bimolecular part. A t still lower pressures the uni
molecular reaction rate decreases until i t  merges into 
a second order ra te  having a  constant higher th an  th a t 
for the high-pressure bimolecular reaction. In  the 
la tte r stage nearly all the activated molecules decom
pose, since deactivation collisions become infrequent. 
The decomposition of acetaldehyde represents a 
transition from the  high-pressure bimolecular to  the 
unimolecular stage, and the decomposition of azo- 
m ethane, a transition from the unimolecular to  the 
low-pressure bimolecular stage. Possible methods of 
deciding which of several types of bimolecular reaction 
dominates a given reaction are outlined. Unimole
cular reaction rates vary  over a  wider range than  
Dushm an’s formula allows (A., 1921, ii, 315).

S. K . T w e e d y .
I r re g u la r  m o d e of sp h e ric a l p ro p a g a tio n  of 

flam e. T. T e r a d a  and K. Y u m o t o  (Proc. Imp. 
Acad. Tokyo, 192S, 4, 98—101; cf. A., 1926,1106).— 
The corrugated surface of the nearly spherical flame 
front previously observed when m ixtures of hydrogen 
and oxygen were ignited by a spark is a ttribu ted  to 
shrinkage of the gas due to  condensation of water 
vapour. The presence of anti-knock m aterials in the 
gas reduced the effect. C. J .  S m it h e l l s .

E ffects of a n ti-d e to n a n ts  in  th e  v a p o u r phase . 
A u b e r t , D u m a n o is , and P ig n o t  (Compt. rend., 192S, 
186,1298— 1299; cf. Moureu and Dufraisse, this vol., 
180, 251).—The effect of 5% of an anti-detonant in a 
m ixture of air and pure hexane in the wt.-ratio
17-52 : 1 is to  increase the duration of combustion. 
In  particular, with lead tetraethyl the maximum 
pressure is attained by a series of steps (instead of by 
an apparently continuous, rapid  rise) which are sup
posed to  represent successive stages of increasing 
complexity in the oxidation of the hydrocarbon, the 
complete evolution of which is ensured by the presence 
of the anti-detonant. J . G r a n t .

L im its  of in fla m m a b ility  of g ase s  an d  vap o u rs.
H. F. Co w a r d  and G. W. J o n e s .— See B„ 1928, 392.

E xp losions in  closed  vesse ls. C o rre la tio n  of 
p re ssu re  d eve lopm en t w ith  flam e m ovem ent.
0. C. d e  C. E l l is  and It. V. W h e e l e r .—See B.,
1928, 392.

F lam m ab ility  of m ix tu re s  of m e th y l an d  ethy l 
chlorides an d  b ro m id e s  [w ith  air]. G. W. J o n e s . 
—See B., 1928, 428.

N e u tra l s a l t  ac tio n  in  ionic re ac tio n s . T e m 
p e ra tu re  coefficients of n e u tra l  s a l t  action.

A. v o n  K is s  and (F r l .) I. B o s s a n y i  (B e e . trav. 
chim., 1928, 47, 619—626; cf. A., 1927, 632, 945).— 
The reaction taking place between persulphate and 
iodine ions has been studied a t seven tem peratures 
from 0° to  75°. The tem perature coefficient is 
unaffected by the presence of neutral salts, e.g., 
magnesium sulphate or potassium nitrate. The tem- 
perature coefficient lias the normal value which falls 
with rise of tem perature. H. 1'n g l e s o n .

V elocity of d eco lo risa tio n  of p o ta ss iu m  p e r 
m a n g a n a te  b y  oxalic ac id  an d  th e  in fluence of 
o th e r  su b s tan ce s  in  th e  so lu tion . M. B o b t e l s k y  
and D. K a p l a n  (Z. anorg. Chem., 192S, 172, 196— 
2 1 2 ).—The occurrence and nature of induction are 
discussed especially in relationship to  the electrical 
condition of the reacting system. The influence of 
added substances on the velocity of reduction of 
potassium perm anganate solutions by oxalic acid has 
been investigated. In  dilute solution the influence 
of ions which are unable to  undergo oxidation or 
reduction is very small, whereas in concentrated 
solution the action is extremely variable, zinc, 
cadmium, aluminium, and chlorinc ions accelerating 
the reaction very considerably. Other ions exert 
specific accelerative influences, and the suggestion is 
made th a t a m ethod for the determ ination of such 
ions could be based on this effect. H . F. G i l l b e .

E q u ilib r iu m  in  s a l t  so lu tio n s. “ A ctiv ity  
th e o ry  of re ac tio n  v e lo c ity .”  W . F. K . W y n n e - 
Jo n e s  (J.C.S., 1928, 1230— 1233).—A  criticism of 
Soper’s results (cf. this vol., 24, 26). F . J . W i l k i n s .

E q u ilib r iu m  in  e lec tro ly te  so lu tio n s  an d  th e  
reac tio n -v e lo c ity  equa tion . F. G. S o p e r  (J.C.S.,
1928, 1233—1235).—A reply to Wynne-Jones (see 
preceding abstract). The evaluation of the free 
energy change of the medium (J. Physical Cliem.,
1928, 32, 67) is amended. F . J .  W i l k i n s .

A ction  of n itro u s  ac id  on am in o -co m p o u n d s.
I. M eth y lam in e  an d  am m o n ia . T . W . J . T a y l o r  
(J.C.S., 1928, 1099— 1105).—Nitrous acid solutions 
stabilised according to  a method previously described 
(A., 1927, 943) were used. They were prepared from 
barium nitrite  and sulphuric acid, w ithout separation 
of the barium  sulphate. The velocity of reaction 
with methylamine is proportional to the product 
[CHj'NH.j’JIl'iOa'jfHNOa]. I t  is suggested, therefore, 
th a t the reaction occurs between undissociated mole
cules of methylamine nitrite  and nitrous acid. The 
reaction is retarded by potassium chloride and strong 
acids. Ammonia behaves in exactly the same way 
and the reaction mechanisms are therefore probably 
identical. F. J . W i l k i n s .

K inetics of o x id a tio n  of o rg an ic  com pounds by  
b ro m in e . I. A ction  of b ro m in e  on oxalic acid .
E. J ó z e f o w ic z  (Rocz. Chem., 1928, 8 , 123—151).—  
The reaction between bromine and N ¡80—N ¡20 oxalic 
acid a t  2 0 ° proceeds according to the equation 
dx/d t= k0(a—x)2/x2. The hydrogen bromide produced 
has a retarding effect on the velocity; in the presence 
of excess of hydrogen bromided x /d t= k0( a - x ) 2l(c-\-x)2. 
Strong acids such as hydrochloric or nitric acid also 
exert an inhibiting influence, which is, however, one 
fifth of th a t for hydrogen bromide; the velocity
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equation is in this case d x/d t= k0(a—x)2l(0-2c-{-x)2, 
whilst in the presence of bromides a greater re tard 
ation takes place, dx/dt being Jc0(a—s;)2/(0 -6 c+a;)2. 
Chlorides do not affect the reaction, which is acceler
ated by raising the p a: The tem perature coefficient 
of the reaction is 4-52. The reaction of oxidation of 
acid oxalates proceeds according to the same equation 
as for oxalic acid, b u t with a velocity three times 
as great, whilst neutral oxalates react so rapidly as 
to  render the analysis of the reaction impossible. 
The above results indicate th a t hypobromous acid 
appears transiently  in the reaction m ixture and 
oxidises the oxalate anion. R . T r u s z k o w s k i .

R eac tio n  of b ro m in e  w ith  a lip h a tic  acids. II. 
R ela tive  sp eed s of b ro m in a tio n  of acety l b ro m id e  
an d  acety i ch lo ride . H. B. W a t so n  (J.C .S , 1928, 
1137— 1141).—The view th a t  the  bromination of 
aliphatic acids (A , 1925, i, 1232) proceeds mainly 
through the acid bromide, the speed of bromination 
of which is proportional to  the  concentration of the 
halogen, is supported by experiments on the bromin
ation of acetyl bromide in the  absence of atmospheric 
moisture. Small am ounts of ferric chloride or 
sulphuric acid do not accelerate the  reaction, bu t 
iodine bromide does so. Bromine reacts with acetyl 
chloride more slowly th an  with acetyl bromide. 
Interaction of the type R'COoH-f-R'-COBr— 
R ,C 0 B r-fR ',C02H  between acetic acid and bromo- 
acetyl bromide takes place to  the extent of 80% in
1 hr. a t  25°. A. A. E l d r id g e .

S ap o n ifica tio n  of fa ts  in  h e te ro g en eo u s 
sy s tem s . L. L a sc a r a y  (Rev. gén. Colloid, 1928,
6 , 32—44).—The saponification reaction of fats in  a 
heterogeneous system occurs exclusively a t the in ter
face of the phases and is explainable, together with 
its anomalies, by the H arkm s-Langm uir theory of 
the structure of the interface. The ra te  of saponific
ation depends on the degree of dispersion of the fa t 
and is directly and inversely proportional to  the 
am ount of emulsifier in the system and to the pro
portion of unsaturated  glycerides in the fat, respect
ively. The glyceryl radical, which tends to  dissolve 
in water, is attached to  1, 2, or 3 fa tty  acid radicals 
in  the fa t layer, according as it comes from a  mono-, 
di-, or tri-glyceride, respectively. For comparative 
studies of the ra te  of saponification in which a very 
stable emulsion, unaffected by outside influences, is 
required, the fa t m ay be mixed well with a concen
tra ted  neutral soap solution and the emulsion warmed 
to  100°. Since the soap acts only as an emulsifier, 
reaction occurs between fa t and w ater only, and is 
one of non-catalytic hydrolysis. An alcohol-water 
m ixture exists in  which the ra te  of saponification is 
minimal owing to  the fact th a t the solubilities of fats 
and soaps in  such m ixtures decrease .with an  increase 
in the relative am ount of water, whilst the emulsifying 
powers increase. J . Gr a n t .

E ffect of n e u tra l  s a l ts  on th e  velocity  of sap o n i
fica tio n  of e th y l ac e ta te  b y  so d iu m  h ydrox ide . I. 
S. D. W il s o n  and (Miss) E. M. T e r r y  (J. Amer. 
Chem. S oc, 1928, 50, 1250— 1254).—The influence of 
sodium chloride, acetate, or n itrate  (0-02—0-5JÍ) on 
the  ra te  of saponification of O-OOSM-ethyl acetate by 
O'OlJf-sodium hydroxide is recorded. The equations

g iv e n  in  th e  p reced in g  p ap er (th is  v o l.,  718) h o ld  in  
th e  ca se  o f sod iu m  ch lorid e. S. K . T w e e d y .

D ecom position  of d iace tone alcoho l b y  so d iu m  
h y d ro x id e  in  w a te r  m ix tu re s  of o rg an ic  so lven ts.
G. A k e r l o f  (J. Amer. Chem. S oc, 1928, 50, 1272— 
1275).—The decomposition velocity of diacetone 
alcohol with 0 \I.A7-sodium hydroxide solution as 
catalyst was measured a t  25° in m ixtures of some 
alcohols with water. Contrary to  Goldschmidt’s rules 
for ester formation (A , 1927, 208), the velocity in 
pure prim ary alcohols increases with increasing mol. 
w t. of the solvent; i t  decreases as the num ber of 
hydroxyl groups increases, and, in the case of isomeric 
alcohols, is greatest in th a t  alcohol with the most 
compact alkyl group. In  some of the pure alcohols 
the reaction velocity is largely influenced by traces 
of water, this influence decreasing w ith decreasing 
mol. wt. of the alcohol or with increasing number of 
hydroxyl groups. S. K . T w e e d y .

V elocity m e a su re m e n ts  of in tra m o le c u la r  
changes in  a ry lacy lh a lo g en o am in es. (Miss)
C. C. J . F o n t e in  (Rec. trav . chirn , 1928, 47, 635— 
667).—An extension of the work of Blanksma (A , 
1903, ii, 137) on the conversion of phenylacetyl- 
chloroamine into jj-chloroacetanilide. In  carrying out 
the velocity determinations use is made of the fact 
th a t  the unchanged chloroamine reacts with potassium 
iodide (in the presence of hydrochloric acid), liberating 
iodine. The effect of changes in the acyl, halogen, 
and aryl groups on the reaction velocity has been 
studied. The following groups increased the reaction 
velocity in  the order benzoy l> ace ty l> fo rm yl>  
butyryl>propionyl. The bromine atom  in phenyl- 
acetylbromoamine migrates very much more readily 
th an  does the  chlorine atom  in the corresponding 
chloroamine. The introduction of the  groups methyl, 
chlorine, and bromine into the m-position increases 
the reaction velocity, the effect of the halogens being 
approxim ately twice th a t of the m ethyl group. All 
the reactions studied are unimolecular and are 
catalysed by hydrochloric acid and by  sunlight. 
For equivalent concentrations of the organic solvents 
used, the reaction velocity is greatest in acetic acid, 
interm ediate in ethyl alcohol, and least in methyl 
alcohol. The addition of w ater to the solvent reduces 
the velocity. H . I n g l e s o n .

Influence of th e  a lcoho l g ro u p  of am in o -ac id  
e s te rs  on th e  r a te  of fo rm a tio n  of 2 : 5-d iketo- 
p ip e raz in es  an d  on th e  fo rm a tio n  of guan id in o - 
co m p o u n d s b y  th e  ac tio n  of g u an id in e  on  the  
v a r io u s  am in o -ac id  e s te rs . E. A b d b r h a l d e n  
arid S . S u z u k i (Z. physiol. Chem , 1928, 1 7 6 , 101— 
108).—The preparation and properties of the w-propyl, 
i’sopropjd, n-butyl, i-sobutyl, w-amyl, and benzyl esters 
of glycine and their hydrochlorides are described. 
The ra te  of conversion of these esters and  the methyl 
and ethyl esters of glycine into 2  : 5 -diketopiperazines 
in  sealed tubes a t 18° and 37° has been measured; 
the velocity is greatest w ith the m ethyl ester and 
least with the benzyl ester. The same gradation 
occurs, the methyl ester giving the greatest velocity, 
when the action of guanidine on the ester hydro
chlorides is measured by the am ount of ammonia 
formed. A. W ormall.
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R a te  o f  r e a c t io n s  b e t w e e n  t w o  l iq u id  p h a s e s .
W. Fraenkel, E . W engel, and L. Cahn (Z. anorg. 
Chem., 1928, 1 7 1 ,  82— 97).—The experiments pre
viously carried out on the rate of dissolution in acids 
of metals dissolved in mercury (A., 1924, ii, 475) 
have been repeated and extended to amalgams of 
beryllium, magnesium, aluminium, cæsium, rubidium, 
and zinc. I t  now appears that if the acid concen
tration is not too high, the relation between the 
reaction velocity and the time is the same for all the  
amalgams. A t first, hydrogen is evolved at a con
stant rate, but when the amount of m etal falls below  
about 0-0005— 0-001 g.-equiv./100 g. of mercury the  
rate becomes proportional to the concentration of 
the amalgam ; this latter stage is not observed if 
the acid concentration is too high. The velocity  
coefficient of the second part of the reaction is 
directly proportional to the area of the surface at 
which reaction occurs, and decreases with increase in  
the relative amount of amalgam. The initial velocity, 
on the other hand, is almost independent of the 
volume of the amalgam, but is very nearly propor
tional to the acid concentration, and also increases 
linearly with increase in the rate of stirring ; the 
rate of evolution of hydrogen m ay also be consider
ably influenced by the overvoltage. For the alkali 
metals, the constant initial velocities are in the order 
of the normal electrode potentials as derived from  
measurements with molten salts, w hilst with the 
other metals it  is the velocity coefficients of the  
second part of the reaction period which are in this 
order. The reaction between an aqueous solution  
of an acid and a bromoform solution of ethyl diazo- 
acetate follows the unimolecular law at all concen
trations, the velocity coefficient being independent of 
the hydrogen-ion concentration of the acid, but 
approximately proportional to the rate of stirring.

R . C u t h e l l .
In ten siv e  d ry in g . R. H . P u r c e l l  (J.C.S., 1928, 

1207— 1215).—Intensive drying had no effect on the 
reduction of silver and mercury oxides by carbon 
monoxide, the ra te  of reduction of copper oxide by 
hydrogen, or the ra te  of oxidation of mercury, bu t the 
tem perature required for the reduction of copper and 
bismuth oxides was raised by carbon monoxide to  425°. 
Quantitative experiments on the reduction of copper 
oxide by carbon monoxide showed th a t the  ra te  of 
reaction depended on the tem perature and concen
tration of water vapour. When little  or no water 
vapour was present the reduction ceased to be auto- 
catalytic. The influence of a dry  th ird  substance on 
the same reaction has also been studied. Alcohol, 
benzene, and ether catalysed the reduction somewhat 
less efficiently than  water, whilst sulphur dioxide and 
bromine were w ithout effect. F . J .  W il k in s .

Velocity of fo rm a tio n  of an h y d ro u s  ca lc iu m  
sulphate fro m  g y p su m . P. P. B u d n i k o v  (J. 
Russ. Phys. Chem. Soc., 1927, 5 9 ,  880—889).—The 
velocity of formation of the  insoluble anhydrous salt 
was determined from conductivity measurements of 
solutions containing finely-powdered, chemically pure 
synthetic gypsum th a t had been heated a t 140°, 160°, 
200°, or 220° for 2, 5, 17, 24, and 40 hrs. The results 
show th a t  the  am ount of the insoluble anhydrous

salt formed depends on the tem perature and duration 
of heating. A. R a t c l if f e .

D e te rm in a tio n  of th e  d eg ree  of ta rn is h in g  of a . 
m e ta llic  su rface  b y  i ts  reflective pow er. G. 
A n d o  (Mem. Coll. Sci. Kyoto, 192S, A, 1 1 , S5—93).— 
The reflective power of a  m etal surface is determined 
directly after polishing and also after keeping the 
polished surface for a  given tim e in an  atmosphere 
containing known amounts of moisture and carbon 
dioxide. The ratio  of the two reflective powers is a 
measure of the degree of tarnishing. The method has 
been applied to  several alloys. J . S. Ca r t e r .

C o r r o s io n  o f  m e t a l s  a s  a f f e c te d  b y  t i m e  a n d  b y  
c y c l i c  s t r e s s .  D. J . M cA d a m , jun. (Amer. Inst. 
M in. Met. Eng., Tech. Pub., 1928, No. 58, 38 pp.).— 
Various alloys were subjected to  corrosion a t cyclic 
stresses from zero to  the corrosion-fatigue limits for 
various times and a t  various cycle frequencies, and 
then subjected to  fatigue in air.

Ch e m ic a l  A b s t r a c t s .
A cid  an d  s a l t  effects in  ca ta ly sed  reac tio n s . 

X III. In e r t  s a lt  effects in  th e  ca ta ly tic  ac tio n  of 
ac ids. XIV. In fluence of in e r t  s a lts  on th e  
ca ta ly tic  c a te n a ry  fo r acetic  a c id -ace ta te  m ix 
tu re s . H. M. D a w s o n  and A. K e y  (J.C.S., 1928, 
1239—124S, 1248—1257).—X III . Measurements have 
been made of the velocity of the  iodine-acetone 
reaction when catalysed by hydrochloric, dichloro- 
acetic, monoehloroacetic, and acetic acids in  solutions 
of sodium chloride (0-1— i-OM). The reaction velocity 
is greater than  in solutions free from sodium chloride. 
I t  is no t clear whether this increase in the case of 
hydrochloric acid solutions is due to  the  presence of 
a m inute quan tity  of the  highly active undissociated 
strong acid or to  the stim ulating action of the sodium 
chloride on the catalytic activ ity  of the hydrogen 
ion. Both factors m ay be operative. The inert salt 
effects of weaker acids, however, seem to involve 
some new cause. Assuming th a t for hydrochloric 
acid the second factor onty is operative, i t  is shown 
th a t the  ionisation constant of a weak acid is first 
increased by the added salt and then diminished a t 
higher salt concentrations. Similar results were 
obtained w ith lithium  and potassium chlorides. 
The maximum values for the  ionisation constants are 
greatest for lithium  and least for potassium chloride 
(cf. Harned, A., 1925, ii, 538).

X IV . The influence of catalytically inert salts on 
the  velocity of iodination of acetone when catalysed 
by weak acids either in the presence or absence of 
the corresponding salt has been investigated, and the 
results dem onstrate th a t  the  catalytic phenomena 
described in the previous papers of this series are 
not affected to  any great ex ten t by the changes in 
ionic environm ent which are associated with the 
replacem ent of w ater as the solvent by solutions of 
catalytically inert salts. W hilst the replacement of 
w ater by 0 -1— i-0 M -sodium chloride solutions has a 
considerable effect on the catalytic activ ity  of the 
hydrogen ion and the degree of ionisation of the 
acetic acid, i t  scarcely influences the catalytic activ ity  
of the acetic acid molecule and acetate ion. The 
v—-pa curves in all cases approximate to  a true 
catenary. F . J . W i l k i n s .
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C ataly tic  ac tiv ity  of h y d ro ch lo ric  ac id  an d  of 
p o ta ss iu m  an d  so d iu m  h y d ro x id es  in  aqueous 
so lu tion . (Miss) E. M. T e r r y  (J. Amer. Chem.

• Soc., 1928, 5 0 , 1239—1250).— On certain assumptions 
it  is deduced th a t for ester hydrolysis catalysed by 
hydrogen or hydroxyl ions, K abs_(yKOalynci)=K'd, 
where K '  is the coefficient of the reaction when the 
catalytic influence is proportional to the molality of 
the catalyst, and d = y a-l{yllajy Kon)= y oiVl(yKonly a(̂ ). 
Experim ental results are quoted dem onstrating th a t 
K 'd  is a constant for ester hydrolyses in  acid and 
alkaline solution, and also in the presence of sodium 
and potassium cidorides, although it  is not constant 
for sucrose inversion, in which some other, undefined, 
variable appears to  play a part. In terpretation  of 
the expressions is discussed. S. K . T w e e d y .

In h ib itio n  of e s te rif ica tio n  by  p y rid in e . K . C. 
B a il e y  (J.C.S., 1928, 120-1— 1206).—Experiments on 
the  inhibition of the reaction between acetic acid and 
ethyl alcohol by pyridine indicate th a t  esterification 
occurs partly  on the walls of the containing vessel 
and partly  in the liquid phnse. P . J .  W il k i n s .

A u to x id a tio n  an d  an tio x y g en ic  action . XXVII. 
A ction  of d iffe ren t c a ta ly s ts  on th e  au to x id a tio n  
of fu ry le thy lene. C. M o u r e u , C. D u f r a is s e , and 
J . R. J o h n so n  (Bull. Soc. chim., 1928, [iv], 43, 
586—590; cf. A., 1922, i, 250; 1923, i, 91; 1925,
i, 362, 363 ; 1927, 465).—The résinification of furyl
ethylene, required for conversion into furylacetylene, 
is largely prevented by the  use of an antioxygenic 
agent. The capacity of furylethylene for absorbing 
oxygen is greater than  th a t of styrene, acraldehyde, 
or benzaldchyde. The course of the oxidation of 
furylethylene in the presence of phloroglucinol, 
resorcinol, quinol, a-naphthol, pyrogallol, thiophenol, 
iodoform, and potassium xanthate  as catalysts was 
studied. Of the phenols, quinol showed the most- 
intense antioxygenic action, the addition of 1 in 1 0 3 
remarkably retarding the rap id ity  of oxidation.

R. A. P r a t t .
O x id a tio n  ca ta ly tic  ac tio n  of iro n . H . H a n d o v - 

s k y  (Z. physiol. Chem., 1928. 176, 79—8 8 ).—The 
following iron compounds do not effect the oxidation 
of leucine when the iron compound and a 0-5— 1 % 
solution of leucine are shaken w ith ah* or oxygen : 
ferrous sulphate, magnetic iron oxide, colloidal ferric 
hydroxide sols, and a m ixture of metallic iron and 
iron oxide prepared by heating iron oxalate. Metallic 
iron, however, prepared by heating iron oxide in a 
stream  of hydrogen effccts the oxidation of leucine 
with the production of carbon dioxide, ammonia, and 
isovaleraldehyde (isolated as the p-nitrophenylhydr- 
azone). Glycine, alanine, valine, tyrosine, histidine, 
formyl-leucine, and glycyl-leucine are similarly oxid
ised by the reduced iron, yielding substances which 
give a positive fuchsine-sulphurous acid reaction. 
The oxygen uptake with leucine is never more than 
19% of th a t required for complete combustion and 
the oxidation is inhibited by hydrocyanic acid. When 
the heated reduced iron is cooled in nitrogen a black 
iron powder is obtained which has no oxidising action 
on leucine, bu t if the inactive iron is reheated for 
some tim e and subsequently cooled in hydrogen the 
oxidising power is regenerated. The conclusion is

reached th a t  i t  is no t the iron bu t the hydrogen 
dissolved in i t  which effects the oxidation of amino- 
acids and th a t  the “ active ” hydrogen reacts with 
oxygen to give hydrogen peroxide which is cata- 
lytically decomposed on the surface of the iron. 
Similarly, animal charcoal loses its power to  catalyse 
the oxidation of leucine when heated and cooled in 
nitrogen bu t regains this power when reheated and 
cooled in hydrogen. A. W o rm all .

T h eo ry  of c en tre s  of ac tiv ity  in  h eterogeneous 
ca ta lysis . E. H. Co n st a b l e  (Proe. Camb. Phil. 
Soc., 1928, 2 4 ,  291—306).—Previous work bearing 
on the theory of catalytic action is reviewed, and it 
is concluded th a t  the experimental facts dealing with 
adsorption and catalysis can be explained qu an tita t
ively on the  assumption of strong specific fields of 
force th a t  em anate from special configurations of 
atoms on the catalyst surface. C. J .  S m it iie l l s .

M ethod  of g e n e ra lis in g  th e  law  of m a s s  action  
fo r h e tero g en eo u s su rface  reac tio n s . P . H. 
Co n st a b l e  (Proc. Camb. Phil. S o c ., 1928, 2 4 ,  307— 
314).—Assuming the theory of centres of activity 
(see preceding abstract) the absorption of the reactants 
on the centres of activity  is introduced as a further 
condition in homogeneous systems. The surface is 
treated  as if i t  were homogeneous, reaction taking 
place as if those centres on which the heat of activ
ation is smallest were alone responsible for chemical 
change. The general equation is worked out in terms 
of the ra te  of bom bardm ent and the mean lives of 
the molecules on the surface. The general solution 
is impracticable, so the special cases of irreversible 
synthesis and decomposition are considered and results 
are obtained. C. J . S m it h e l l s .

T h eo ry  of w a ll re ac tio n s . M. P 6 l a n y i  (Chem. 
Rund.M itteleuropaBalkan, 1927,4,160—161; Chem. 
Zentr., 1928, i, 285).—For the specific case of the 
catalytic acceleration of the formation of diatomic 
from monatomic hydrogen a t  glass walls Frenkel’s 
relation q= 15T  g.-eal., where q is the adsorption 
potential, is applied. The average value of q for 
moist glass is 1500—4000 g.-cal., for dry glass and 
quartz >4500 g.-cal., and for m etal 40,000 g.-cal.

A. A. E l d r id g e .
C ata ly sis  u n d e r  red u ced  p re ssu re . V. Grig- 

n a r d  (Bull. Soc. chim., 1928, [iv], 4 3 ,  473—491).—A 
lecture.

S y n th eses  u n d e r  h ig h  p re ssu re . In te rac tio n  
of ca rb o n  m o n o x id e  an d  h y d ro g en . G. T.
M o r g a n , R. T a y l o r , and T . J . H e d l e y .—See B.,
1928, 439.

S y n th esis  of alcoho ls h ig h e r  th a n  m ethy l 
alcohol fro m  ca rb o n  m o n o x id e  an d  hydrogen.
P. K. F r o l ic h  and W. K. L e w is .—See B., 1928, 397.

R eac tio n  b etw een  a tm o sp h e ric  oxygen and 
s tro n g ly  acid  iod ide so lu tio n s in  p resen ce  and 
absence of a rsen ic  acid . F . L. H a h n  (Z. anal. 
Chem., 1928, 7 3 , 412—413; cf. Ditz, this vol., 263; 
Bottger, ibid.).—The so-called “ oxygen effect” i9 
catalysed by m inute quantities of m etal salts, espe
cially by those of iron. The catalytic effect of iron 
is repressed in presence of phosphates, arsenites, and 
arsenates and hence the “ oxygen error ” is negligible



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 719

iii the iodometric determ ination of arsenic. The 
replacement of starch by benzene as an indicator is 
recommended in iodometric determinations involving 
the presence of acid. J . S. Ca r t e r .

S y n th esis  of w a te r  over n ickel an d  co p p e r 
ca ta ly sts . M ix tu re  effect an d  p ro m o te r  action .
F. E. S m it h  (J. Physical Chem., 192S, 32, 719—733; 
cf. Larson and Smith, A., 1925, ii, 563).—The catalytic 
effect in  the synthesis of water between 75° and 180°, 
with an oxygen concentration of 2-4%, of the following 
catalysts, prepared by  reduction of the precipitated 
hydroxides, has been investigated : copper, nickel, 
copper-nickel mixtures, a m ixture of copper and 
alumina. A sample of copper prepared by reduction 
of the fused oxide was also used. The results are 
represented graphically and show th a t, in the final 
steady-state synthesis, the m ost efficient catalysts 
are those which form the greatest am ounts of oxide 
during catatysis and undergo the least change in 
physical structure, especially shrinkage, on reduction 
and later heat treatm ent. Precipitated copper which 
shrinks most during its preparation is the worst 
catalyst. The order of decreasing catalytic efficiency 
is copper-alum ina (19 : 1), copper from the fused 
oxide, nickel, nickel-copper (1 :3), copper-nickel 
(1 : 7-5), and copper from the precipitated hydroxide. 
No m ixture effect occurs in the copper-nickel series 
as regards catalytic efficiency, bu t such an effect 
becomes evident when the am ounts of oxide formed 
are compared. Heating to  444° is accompanied by 
marked shrinkage of the catalysts, a decrease in 
oxide-forming capacity, and, except in the case of 
nickel, a  corresponding decrease in catalytic efficiency. 
These effects were slight with the copper-alumina 
catalyst and large with the precipitated copper. The 
behaviour of the nickel m ay be explained by the 
changes in physical properties accompanying the 
transition tem perature a t  360°. The results show 
th a t the physical nature of the catalyst surface, as 
well as its  chemical properties, is of prime importance 
in determining catalytic activity , and they agree with 
Taylor’s theory of a catalytic surface (A., 1926, 365). 
The probable mechanism appears to  consist of the 
interaction of hydrogen molecules and activated 
oxygen molecules or atoms, in the form of an oxide, 
a t points of greatest activity  on the surface of the 
catalyst. Contrary to the theory of Benton and 
Em m ett (A., 1926, 482), the stable oxide formed 
plays little  p a rt in the synthesis. I t  is formed by 
an unavoidable side reaction which ultim ately results 
in a partia l poisoning of the catalyst.

L. S. T h e o b a l d .
P re p a ra tio n  of h y d ro g en  b ro m id e  in  th e  

presence of ch a rco a l. V. N . B o s h o v s k i  and 
P. D a n il it s c h e n k o  (J. Russ. Phys. Chem. Soc., 
1927 , 59, 851—858).—Hydrogen bromide is easily 
obtained from bromine in presence of charcoal. 
Experiments were first carried out a t  the ordinary 
temperature in an aqueous solution. The reaction 
takes place according to  the equation B rg + H a O ^  
H ‘ -f Br' +  HBrO. In  absence of light the equilibrium 
is reached very slowly. The presence of activated 
charcoal increases the rate of the reaction. When 
water vapour and bromine were passed through a

quartz tube containing activated and brominated 
charcoal a t 500° all the bromine was converted into 
hydrogen bromide and the reaction is represented by 
the equation B r2 -f-II20 —> 2HBr-|-(). Oxygen com
bines with carbon, forming carbon monoxide or carbon 
dioxide, and the heat of combustion gives the 33,610 
g.-cal. necessary for the above reaction.

A. R a t c l if f e .
P re c ip ita tio n  of v an ad ic  ac id  on asb esto s  fibre . 

N. N. E f r e m o v  and A. R o s e n b e r g  (J. Russ. Phys. 
Chem. Soc., 1927, 59,701—714).—The catalytic action 
of vanadated asbestos depends on the ease with which 
the reaction 2V20,j -|- 0 2 — 2V20 5 takes place. The 
asbestos fibre is soaked in a dilute sulphuric acid 
solution of vanadyl sulphate, V20 2(S04)2, which is 
obtained by the reduction of a boiling solution of 
ammonium vanadate with ammonium hydrogen 
sulphite. At 40—50° the solution is made alkaline 
with a  concentrated solution of ammonia, an  excess of 
which m ust be avoided. The solution is evaporated 
nearly to  dryness and the fibre is then spread on 
asbestos sheets and dried. The precipitate formed 
on the asbestos after drying consists chiefly of the 
compounds (NH4)2V 0 3 and V20 4,H 20 . The process is 
repeated if necessary. To convert the quadrivalent 
vanadium  into the quinquevalent form the asbestos 
is heated a t 500—600°. A. R a t c l if f e .

H y d ro g en  e lectrode. S . S e k i n e  (Z. Elektro- 
chem., 1928, 34, 250—253).—The hydrogen electrode 
in conjunction with a lead dioxide electrode has been 
investigated, using ^-sulphuric acid as electrolyte. 
On closing the circuit through a variable rheostat and 
milliameter, Ohm’s law is valid if palladium be 
employed in the hydrogen electrode. W ith platinum , 
however, on decreasing the resistance the current a t 
first increases and then decreases sharply. Q uantit
ative measurements of this effect have been made, 
together with the influence of the tim e factor. I t  is 
suggested th a t the current decrease is due to  the form
ation, a t high current density, of an  adsorbed film of 
oxygen on the platinum  electrode, the escape of 
hydrogen being thereby inhibited. H. F. G il l b e .

E lec tro -d ep o sitio n  of th a lliu m . O . W . B r o w n  
and A. M cG l y n n .—S ee  B ., 1928, 451.

In fluence of th e  ca thode  on th e  e lec tro 
d ep o sitio n  of ch ro m iu m . H. S. L u k e n s .— See
B., 1928, 414.

B eh av io u r of p la tin g  b a th s  an d  anodes d u rin g  
e lec tro -d ep o sitio n  of ch ro m iu m . R. S c h n e i d e - 
w in d  and S. F. U r b a n .—S ee B., 1928, 450.

E ffect of te rv a le n t c h ro m iu m  an d  iro n  on 
c h ro m ic  ac id  c h ro m iu m  p la tin g  b a th s . R. 
S c h n e i d e w i n d , S . F. U r b a n , and R. C. A d a m s , 
jun .—See B., 1928, 450.

E lec tro ch em ica l o x id a tio n  of so lu tions of 
ce ro u s sa lts . I. A . A t a n a s iu  (Bui. Soc. Romane 
Stiin., 1928, 30, 61—67).—Both cerous sulphate and 
cerous n itrate  m ay be completely oxidised by elec
trolysis of the acid solution with an anode of sheet 
platinum, the cathode beingimmersed in a 2 0 % solution 
of sulphuric acid or nitric acid, as the case m ay be, 
contained in  a porous pot. The current yield for the 
n itrate  is about four times as great as it is for the
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sulphate, and for either salt decreases with increase 
in  the current density a t the anode. Dilute acid 
solutions of eerie n itra te  or eerie sulphate m ay be 
kept for 30 days w ithout undergoing anjr change.

R . C u t h il l .
D ecom position  of ca rb o n  m o n o x id e  in  th e  

co ro n a  due to  a lte rn a tin g  e lec tric  fields. E . Ott 
(J.C.S., 1928, 1378).—A reference to  previous work 
(A., 1925, ii. 579; cf. L un t and Venkateswaran, A.,
1927, 531). F. J .  W ilk in s .

E lec tro ca ta ly tic  re d u c tio n  of ca rb o n  m onoxide.
G. F e s t e r  and M. S c iiiv a z a p p a  (Z. anorg. Chem.,
1928, 171, 163—167).—By cathodic reduction of 
carbon monoxide, using as electrode copper gauze 
coated with powdered nickel, and a sulphuric acid 
solution of vanadic acid as electrolyte, small amounts 
of formaldehyde m ay be obtained. R. Ct jt h il l .

P erio d ic  e lec tro ly tic  o x id a tio n  of fo rm ic  acid .
E . M u l l e r  and S. T a n a k a  (Z. Elektrochem., 1928, 
34, 256—264).—The electrolytic oxidation of formic 
acid takes place in  two stages, an  interm ediate com
pound being formed on, and remaining attached to, 
the anode. The velocity of the second stage is depend
ent on the ra te  a t which this compound breaks up 
into adsorbed hydrogen and carbon dioxide. The 
periodic phenomena are probably duo to  the existence 
of a metastable limiting concentration of the in ter
mediate substance. H . F. G i l l b e .

P h o to ch em ica l ozo n isa tio n  an d  i ts  re la tio n  to  
th e  p o ly m erisa tio n  of oxygen. 0 . R. W u l e  (Proc. 
N at. Acad. Sci., 1928, 14, 356—358).—The fact th a t 
in  gaseous oxygen a t high pressure ozone is formed a t 
wave-lengths 2090 and 2530 A., whilst the molecule
0 2 does not absorb in  this region, can be explained by 
assuming th a t there exists in oxygen a molecular 
form of the element other th an  the molecule 0 2. 
Evidence is pu t forward to  show th a t this is the 
polymeride 0 4. The new absorption cannot be duo 
to  the influence of molecular impacts on the absorption 
of the  molecule 0 2, as has been supposed, for reasons 
concerning the position of the absorption, its be
haviour on alteration of tem perature and pressure, 
and the characteristics of the ultra-violet absorption 
of oxygen. A. J . M e e .

“ A fte r-e f fe c t"  in  c e r ta in  p h o to ch em ica l 
reac tio n s . II . B. K . M u k e r j i  and N. R . D h a r  
(J. Indian Chem. Soc., 1928, 5, 203—208; cf. A.,
1926, 366).—A continuation of previous work. If the 
following photochemical reactions are allowed to 
proceed, first in  the light and then in  the dark, the 
velocity coefficient is larger, for a short time after the 
removal of the light, than  when there has been no 
exposure to  l ig h t : oxidation of ferrous sulphate, 
oxalic acid, sodium nitrite, sodium m alate, and sodium 
lactate, respectively, by iodine; the bleaching of 
d icyanin; the decomposition of Fehling’s solution in 
presence of ferric chloride; the decomposition of 
potassium manganioxalate, and the reduction of 
copper sulphate by ammonium oxalate in the presence 
of ferric chloride. The last reaction does no t take 
place a t all in the dark unless the reactants have been 
previously exposed to  light. The phenomenon of 
“ after-effect ” m ay be explained by supposing th a t

the life-period of the activated molecules is consider
ably prolonged by the action of light, and these 
molecules revert only slowly to  the inactive state in 
the dark. M. S. B u r r .

P h o to ly s is  of benzaldehyde. M. d e  H e m p - 
t in n e  (Compt. rend., 1928, 186, 1295—1297).—The 
suggestion of Henri and Wurmser (A., 1927, 946) th a t 
the photolysis of benzaldehyde into benzene and 
carbon monoxide is due to  the to ta l absorption portion 
of the spectrum of its vapour, whilst the other portions 
are responsible only for molecular excitation, is con
firmed by the fact th a t only rays of wave-lengths less 
th an  2600 A. produce photolysis a t the ordinary 
tem perature. A t 0-2  mm. and 208°, the absorption 
spectrum of the vapour is greatly modified, the fine 
bands between 2966 and 2610 A. becoming continu
ous, whilst rays of wave-lengths greater than  2700 A. 
will produce photolysis. In  the absence of illumin
ation, benzaldehyde vapour is decomposed into 
benzene only above 400°. These phenomena have 
passed unnoticed when benzaldehyde has been used 
in  solution. J .  G r a n t .

M ech an ism  of fo rm a tio n  of th e  la te n t p h o to 
g ra p h ic  im ag e . F . C. T o y  (Nature, 1928, 121, 
865).—For very th in  layers of silver bromide the three 
curves representing, respectively, the relative photo
conductivity effects, the  relative photographic effects, 
and the relative light absorptions, each plotted against 
the wave-length for equal incident intensity, are closely 
sim ilar; hence the prim ary stage of the photographic 
mechanism is probably intim ately connected with 
th a t producing conductivity changes on illumination.

A. A. E l d r id g e .
A.dditivity of p h o to g rap h ic  d en sitie s . G. 

T ic h o v  (Bull. Acad. Sci. Leningrad, 1927, 511—532; 
Chem. Zentr., 1928, i, 464).—A study of the intensity 
of blackening of a photographic plate in relation to 
the additivity of the light sources.

A. A. E l d r id g e .
A ctiva tion  of h y d ro g en  b y  th e  ca ta ly tic  ac tio n  

of m e ta ls . M. U. P oljakov (J. Russ. Phys. Chem. 
Soc., 1927, 59, 847—849).—See this vol., 459.

A. R a t c l if f e .
F o rm a tio n  of c ry s ta llin e  go ld . G. I. C o s t e a n u  

(Bui. Soc. Romane Stiin. 1928, 30, 35—37).—Minute 
hexagonal plates of metallic gold have been obtained 
by the slow evaporation of a mixed solution of stannic 
bromide and auric bromide. R . C u t h il l .

E x p e r im e n ts  on tra n s m u ta tio n . J .  A. N.
F r ie n d  (J.C.S., 1928, 1321—1324).—Specimens of 
gold, silver, and barium  sulphate exposed to radium 
em anation gave no spectroscopic evidence of trans
m utation. The coloration of quartz glass by eman
ation is discussed. F .  J . W i l k i n s .

B leach in g  p o w d er. V III. D ecom position  of 
calcium , h y p o ch lo rite  b y  ca rb o n  dioxide. S.
U r a n o  (J. Soc. Chem. Ind. Japan , 1928, 31, 53—60). 
—Carbon dioxide decomposes calcium hypochlorite 
in  presence of water : 3Ca(0Cl)2=Ca(C103)2 +2CaCl2; 
it  also decomposes aqueous calcium hypochlorite and 
chloride: Ca(0Cl)2 +CaCl2 + 2C 0 2=2C aC 03+2Cl2.
Although the formation of chlorate or the evolution of 
chlorine, respectively, is caused by heat only, carbon
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dioxide accelerates these reactions, since the liberated 
hypochlorous acid exerts an  oxidising action. As 
carbon dioxide expels almost all the chlorine from 
bleaching powder, Lunge assumed the chemical con
stitution of bleaching powder to  be Ca(OCl)Cl; a 
mixture of hypochlorite and chloride, however, also 
loses all its chlorine by the action of carbon dioxide. 
Even calcium chloride itself is decomposed by carbon 
dioxide in  presence of oxidising agent, e.g., potassium 
permanganate. The chemical constitution of bleach
ing powder cannot therefore be deduced from the  
action of carbon dioxide. K . K a s h im a .

H y d ra te s  of ca d m iu m , zinc, a n d  m a g n e s iu m  
n itra te s . G. M a l q u o r i  (Gazzetta, 1928, 58, 209— 
216).—Results already published (this vol., 480) are 
given in  more detail. Of the nitrates mentioned 
above, cadmium n itrate  is the only one which can be 
completely dehydrated by nitric acid a t the ordinary 
tem perature. The heat of hydration of anhydrous 
cadmium n itrate  is +11-52 kg.-cal. The structure of 
the hydrated nitrates of bivalent metals is discussed 
and the views of Lembert (A., 1923, ii, 313) are sup
ported. 0 . J . W a l k e r .

F o rm a tio n  a n d  p ro p e rtie s  of m e rc u ric  a m m o n 
iu m  ch lo ride . F. G . G e r m u t h  (Amer. J . Pharm ., 
1928, 100, 285—293).—L i the determ ination of m ag
nesium the addition of ammonium chloride to  a solu
tion of magnesium chloride in  which freshly-precipit
ated mercuric oxide is suspended greatly accclerates 
the ra te  of formation of magnesium oxide. W hen a 
m ixture of magnesium chloride and mercuric oxide 
with an  excess of ammonium chloride is gently heated 
in a  vacuum the sublimate formed contains mercuric 
ammonium chloride, HgCl2,2NH4Cl,2H20 ,m .p . 210— 
212°, subl. 220—223°/755 mm. The compound, 
which appears to  crystallise in the same system as 
the hydrate CuCl2,2NH4Cl,2H,0, is also produced 
from an aqueous m ixture of the two chlorides. I t  
seems probable th a t  the accelerating effect of the 
ammonium chloride in the determ ination of magnesium 
is due to  the formation of the salt. H . I n g l e s o n .

S a m a r iu m  su b h a lid es . W. P r a n d t l  and H. 
K o g l  (Z. anorg. Chem., 1928, 172, 265—272).—The 
so-called samarium subchloride has been prepared in  a 
pure state, and free from oxychloride, as follows : 
the hexahydrated trichloride is precipitated by passing 
hydrogen chloride into a solution of the samarium 
oxide in  hydrochloric acid solution, dehydrating this 
substance by m elting in a current of dry oxygen-free 
hydrogen chloride, and reducing by pure hydrogen. 
The product is of a deep brownish-red colour, and is 
transparent only in  th in  layers. Samarium sub
bromide, prepared, although w ith greater difficulty, in 
a precisely analogous manner, is opaque and almost 
black. On heating the  sub-salt a t about 1000° in  an 
atmosphere of hydrogen in a gold vessel, the corre
sponding trihalide volatilises and the surface becomes 
coated w ith a gold-samarium alloy. The subhalides 
thus behave as molecular compounds or solid solutions 
of samarium and samarium trihalidc.

H . F. G il l b e .
S u b stan ces  an a lo g o u s to  g ra p h ite . II . R. 

Cittsa (Gazzetta, 1928, 58, 222—223; cf. A., 1925, 
i, 1083).—A graphite, (Ce)„, has been obtained from

hexaiodobenzene by heating it first in a closed tube 
and then in an  open tube in  a current of nitrogen. 
The graphite obtained a t  770° has a resistivity of 0-11 
and d 2-25. These values are very nearly equal to  
those obtained for Ceylon graphite.

O. J .  W a l k e r .
In fluence of th e  “  conversion  "  y ie ld  an d  th e  

te m p e ra tu re  of co n d en sa tio n  on  th e  p u r i ty  of 
th e  p ro d u c t an d  on th e  * ‘ co n d en sa tio n  y ield  ’' 
in  th e  sy n th es is  of c a rb o n y l ch lo ride . F. G io r - 
d a n i .— See B., 1928, 446.

In fluence of iro n  oxide on th e  p ro p e rtie s  of 
g la ss . S. E n g l is h , H . W . H o w e s , W . E .  S. T u r n e r , 
and F . W i n k s .— See B., 1928, 404.

L iq u id  s ilic a te  im m isc ib ility . J . W . G r e ig  
(Amer. J . Sci., 1928, [v], 15, 375—402).—Polemical 
against Tanton (ibid., 6 6 ; cf. Greig, B., 1927, 440; 
this vol., 132). "F. J . W i l k i n s .

O ccu rren ce  of t i ta n iu m  te tra c h lo rid e  in  co m 
m e rc ia l  d is ilico n  h ex ach lo rid e . F . S. K i p p i n g  
and R. A. T h o m p s o n  (J.C.S., 1928, 1377).—Evidence 
of the presence of titanium  tetrachloride in commercial 
disilicon hexachloride was indicated by reactions with 
hydrogen peroxide and with thymol and sulphuric 
acid. Addition of ether caused the separation of a 
yellow compound, probably TiCl4,E t20 . Complete 
removal of the tetrachloride was effected only 
by five or six fractional distillations.

F. -J. W e l k in s .
H y d ro g en a tio n  of t in  s a lts  a t  h ig h  te m p e r

a tu re s  an d  p re s su re s . V. i f .  I p a t ie v  and V. I .  
N ik o l a e v  (J. Russ. Phys. Chem. Soc., 1928, 60, 331— 
338).—The reduction of aqueous solutions of stannic 
hydroxide and sulphate and stannic chloride was 
studied a t  various tem peratures and pressures. 
Stannic hydroxide is the most readily reduced to  the 
metallic state and the presence of anions such as 
sulphate and chloride ions has an  inhibiting influence.

A. R a t c l if f e .
O x id a tio n  of th e  m ix tu re  of s ta n n o u s  h y d ro x id e  

an d  so d iu m  su lp h ite  in  so d iu m  ca rb o n a te  
so lu tio n  w ith  a ir . S. M iy a m o t o  (Bull. Chem. Soc. 
Japan , 1928, 3, 95—98).—A m ixture of stannous 
hydroxide and sodium sulphite in  sodium carbonate 
solution is oxidised very slowly by air, since the 
oxidation of stannous hydroxide inhibits th a t of sodium 
sulphite. H . F. G il l b e .

A ction  of p h en y lh y d raz in e  on m e ta llic  ox ides 
a n d  sa lts . II . [P re p a ra tio n  of] lead  subox ide .
E . P u x e d d u  (Gazzetta, 1928, 58, 224—231; cf. A., 
1916,i, 292).—Phenylhydrazine reduces lead monoxide 
and dioxide and triplumbic tetroxide to  lead sub
oxide, which is obtained as a brown or black powder 
of composition satisfying the formula P b 20  (which is 
no t the  case with preparations from lead oxalate). 
The reaction tem perature is m aintained a t 80—150°; 
above this, metallic lead is also formed. For the 
reduction of lead dioxide the phenylhydrazine is 
employed in  ethereal solution, as otherwise the reaction 
is violent.

Mercuric or mercurous chloride is reduced by phenyl
hydrazine to  mercury. This is used for the deter
m ination of the latter. The test-tube containing the
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reagents is warmed a t first gently and then a t 80°; 
the mercury is washed with acidified water and with 
alcohol, and is dried in a potassium hydroxide desic
cator containing mercury. E. W. W io n a l l .

M onobasic , p o lybasic , an d  po ly m o n o b asic  
ac ids an d  th e ir  d iffe ren tia tio n . E. W e it z  and
H. Sta m m  (Ber., 1928, 61, [JB], 1144—1155; cf. A.,
1925, ii, 1147).—The solubility of ammonium and 
alkali salts of polybasic acids is generally diminished 
by addition of ammonia, frequently in a very marked 
manner, whereas th a t of the salts of monobasic acids 
is either increased or only slightly diminished. The 
observed effect m ay be regarded as the algebraic sum 
of two distinct tendencies, the competition oi ammonia 
and the salt for water and the effort to  form 
ammines. Exceptions are encountered with hydro
fluoric and periodic acids, which are known to exhibit 
marked tendency towards polymerisation, and pcr- 
sulphuric and dithionic acids. The two last-named 
acids differ structurally from most inorganic polybasic 
acids in th a t their molecules contain two distinct 
monobasic acid groups, and for such compounds the 
term “ polymonobasic ” is suggested. The ions m ay 
be arranged in order of increasing tendency towards 
the formation of ammines in the sequence P O /" , 
I 0 5" ', S 04", F ', S20 G", Cl', N 0 3", B r', C103', S20 8", I ', 
CNS', C104'. The relationships with organic acids 
are less obvious. The monocarboxylic compounds 
mainly resemble the monobasic inorganic acids. The 
polycarboxylic acids of the fa tty  series, although 
containing two separated carboxyl groups, behave 
as polybasic. Phthalic and terophthalic acids are 
definitely polybasic, whereas rsophthalic, trimesic, 
and benzene-m-disulphonic acids are polymonobasic. 
Hofmeister’s lyotropic sequence for the ions is arranged 
in the opposite order to  th a t  given above, so th a t the 
tendency of anions towards union with ammonia is 
the reverse of their tendency towards combination 
with water. Further regularities are observed with 
regard to solubility, since the barium compounds of 
monobasic acids are soluble in water, whereas those of 
polybasic acids are insoluble or sparingly soluble; 
this rule is m aintained in tact only by regarding iodic, 
hydrofluoric, and periodic acids as polybasic and per- 
sulphuric, dithionic, and the polythionic acids as 
monobasic. The rule holds generally for organic 
acids; barium /sophthalate and m-benzenedisulph- 
onate are soluble in  water, whereas barium phthalate 
and terephthalate are sparingly soluble. A less tru s t
worthy criterion is the solubility in  aqueous or anhydr
ous alcohol; the ammonium and alkali salts of 
monobasic inorganic acids are usually appreciably 
more soluble than  those of polybasic acid. In  this 
instance, the polymonobasic acids behave as mono
basic acids. Great caution m ust be observed in 
reaching conclusions as to the basicity of acids from 
the solubility of their ammonium or alkali salts in 
water alone. The influence of the ions on the coagul
ation of dialysed ferric chloride solution has been 
examined. The unique position of the polymonobasic 
acids and their inclination towards the monobasic 
acids is clearly displayed in their colloid-chemical 
action. Whereas, however, a fairly sharp differentia
tion of inorganic acids into mono- and poly-basic

compounds is possible on the basis of the effects of 
ammonia and solubility of the barium  salts, this is not 
possible on colloid-chemical grounds. An inter
mediate group appears to  . exist comprising poly
monobasic acids, acids apparently polybasic on account 
of polymerism, and the m ajority of organic acids.

The inability of polymonobasic acids to  yield 
hydrogen salts is due to  the independence of the 
two acidic groups and the consequent absence of a 
marked difference in the first, second, etc. dis
sociation constan ts; a step-wise neutralisation appears 
therefore improbable. H . W r e n .

F lu o rid e  of b iv a len t u ra n iu m . A. S ie v e r t s  (Z. 
anorg. Chem., 1928, 170, 191— 192).—The statement, 
which appears in some of the literature, th a t a fluoride 
of bivalent uranium was isolated by Giolitti and 
Agamennone is erroneous, the formula U F2,2H20  in 
the original paper (Att-i K. Accad. Lincei, 1904, [v], 
14, i, 165) clearly being a  m isprint for U 0 F 2,2H20 .

R . C u t h il l .
U n iv a len t m an g an ese . II . W. IVIa n c h o t  and

H. G a l l  (Ber., 1928, 6 1 , [J5], 1135— 1 1 4 0 ; cf. A.,
1927, 2 2 0 ; Grube and Brause, this vol., 2 9 ).—The 
salt, N a5Mn(CN)0 is obtained as a colourless, micro- 
crystalline powder, very sensitive to  oxidising agents 
when a solution of sodium manganocyanide is reduced 
by aluminium and sodium hydroxide; the resulting 
solution is filtered into a solution of sodium hydroxide 
and sodium cyanide saturated with sodium acetate. 
The precipitated compound is centrifuged and the 
residue treated  similarly with concentrated sodium 
hydroxide solution, saturated sodium acetate, and 
finally with alcohol. If  sodium cyanide is om itted in 
the above preparation, salts similar to the compound 
N aBMn(CN)G áre obtained which contain a much 
smaller proportion of sodium. The potassium  salt, 
K 5Mn(CN)6, m ay be prepared similarly from potassium 
manganocyanide, bu t a preferable method consists in 
reducing the sodium compound (as above) and adding 
the filtered solution to a solution of potassium 
hydroxide and potassium cyanide saturated with 
potassium chloride. Variations in  the procedure 
afford similar salts containing a smaller proportion of 
potassium, and the existence of a compound, 
K 2Mn(CN)3, is highly probable. If, however, potass
ium cyanide is used in the final washing of the pre
cipitates, the salt K 5Mn(CN)6 is invariably obtained. 
Grube and Brause’s claim of the isolation of a salt, 
K 3Mn(CN)4, appears arb itrary ; repetition of their 
experiments yields the pentapotassium compound.

H. W r e n .
R u th en iu m  ch lo rid es. H. R e m y  and A. L ü iir s  

(Ber., 1928, 61, [2?], 917—925).—Ruthenium  chloride 
soluble in water (cf. Remy and Wagner, A., 1927, 328) 
does not differ in composition from the variety insoluble 
in water. Analyses show th a t it is free from hydrogen 
and hence undoubtedly contains tervalent ruthenium. 
When titra ted  by the amalgam m ethod (Remy, A., 
1921, ii, 209) it  requires exactly one equivalent of 
hydrogen to yield a solution of maximal blue intensity. 
This am ount is also required by the so-called “ aquo- 
pentachlororuthenate ” of Howe (A., 1904, ii, 490), 
the composition of which, therefore, corresponds with 
the formula 2K2RuC15,3H20  advanced by Briggs (A.,
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1926, 926). The compound obtained by the action of 
hydrochloric acid on ruthenium  tetroxide contains 
quadrivalent bu t not tervalent metal as previously 
assumed, since when titra ted  to a blue solution it 
requires two equivalents of hydrogen as maximum. 
The double salt, K 4[Ru2OC110], obtained as a well- 
defined compound by various other methods, is readily 
prepared from its solutions; this compound, which 
likewise contains quadrivalent ruthenium, replaces the 
previous so-called “ brown or a-pentachlororuthen- 
ates.” The blue solutions obtained by the complete 
reduction of ruthenium  salts by sodium amalgam con
tain the bivalent metal. The green coloration, 
formed intermediately during the reduction exclus
ively of quadrivalent ruthenium  salts in solution 
strongly acidified with hydrochloric acid, is due to 
compounds of tervalent ruthenium. H. W r e n .

A ction of co n cen tra ted  su lp h u ric  ac id  on 
m etallic  rh o d iu m . S. F. S h e m t s c h u s h n i  (Ann. 
inst. platine, 1927, 5, 361).—W ith mechanical stirring, 
rhodium dissolves in hot concentrated sulphuric 
acid. Ch e m ic a l  A b s t r a c t s .

O sm iu m . II I . E. F r it z m a n n  (Z. anorg. Chem., 
1928, 1 7 2 , 213—233).—A summary of the work of 
Tschugacv. H. F . G i l l b e .

S p e c tru m  an a ly s is  of m in e ra ls . F. L o w e  
(Fortschr. Min. Kryst. Pet., 1927, 1 2 , 220—227; 
Chem. Zentr., 192S, i, 825).

C en trifu g a l s e p a ra tio n  of so lid  p h ases . F.
von W o l f f  (Fortschr. Min. K ryst. Pet., 1927, 12, 
93—95; Chem. Zentr., 1928, i, 825).—Purification 
and quantitative separation of minerals are effected 
with a centrifuge; the tube contains a short pipette 
with the heavy liquid in which the powdered mineral 
is placed. An electrically heated centrifuge for use 
with fusible salts is described. A. A. E l d r id g e .

Q u an tita tiv e  an a ly s is  of ca tio n s  w ith o u t th e  
use of h y d ro g en  su lph ide. D. S t r o h a l  (Arh. 
Hemiju, 1928, 2 , 77—85).—A system for the quan tit
ative analysis of cations which does not involve the 
use of hydrogen sulphide is described.

R. T r u s z k o w s k i .
S m o o th  p la tin u m  w ire  fo r e lec tro m e tric  

titra tio n s  in  n e u tra lis a tio n  reac tio n s . S. P o p o f f  
and M . J . M cH e n r y  (Ind. Eng. Chem., 1928, 2 0 , 
534—538).—Using a smooth platinum  wire as an air 
electrode, acidities and basicities can be determined 
with considerable precision even in presence of oxidis
ing agents, e.g., permanganate. Acidities can be deter
mined with accuracy in presence of phenol, cresols, 
or varnishes. The m ethod is particularly adapted to 
the determination of alkaloids and yields results which 
are more trustw orthy than  those obtained using the 
hydrogen or quinhydrone electrodes. The procedure 
is identical with th a t customarily followed in making 
hydrogen electrode measurements, except th a t the 
hydrogen stream is replaced by a stream of air free 
from carbon dioxide. An electrode of tungsten wire 
may be used, bu t the change in E .M .F . a t the end
point is not so pronounced as with platinum.

J .  S. Ca r t e r .
Q uinhydrone e lec trode in  am y l alcohol 

so lu tions. D e te rm in a tio n  of n e u tra lis a tio n

n u m b e rs  of p e tro le u m  p ro d u c ts . H. S e l t z  and
D. S. M cK i n n e y  (Lid. Eng. Chem., 1928, 2 0 , 542—  
544).—The neutralisation numbers of petroleum 
products can be determined potentiometrically with 
considerable precision, using as solvent amyl alcohol 
saturated with lithium  chloride and containing 0 -0 4 %  
of quinhydrone. The alkali used for titration  is a 
solution of potassium or lithium  hydroxide in amyl 
alcohol. The titration  vessel is a wide-mouthed 
bottle closed by a stopper containing holes for an 
electrode, the burette jet, nitrogen inlet, and outlet 
tubes, and the reference electrode. The reference 
electrode is a test-tube having a small hole near the 
closed end. The lower portion of the test-tube is 
occupied by an agar-agar-lithium  chloride gel, which 
f unctions as a bridge. Above this are the amyl alcohol 
solvent and an electrode. The electrodes are bright 
platinum. Using this arrangement, the E .M .F . 
passes through zero during the titra tion  and the leads 
to the potentiometer m ust bo reversed. This may be 
avoided by adding benzoic acid to the reference elec
trode, bu t this is no t recommended. In  the determ in
ation of neutralisation numbers of mineral oils, 10  g. 
of oil are dissolved in about 125 c.c. of solvent. A 
larger amount of oil is not advisable since the con
ductivity, and hence the sensitivity, of the cell is 
considerably reduced. J . S. Ca r t e r .

A d ju s tm e n t of th e  re ac tio n  of in d ic a to r  
so lu tio n s  an d  i ts  im p o rta n c e  in  d e te rm in in g  th e  
h y d ro g en -io n  co n cen tra tio n  of s lig h tly  b u ffered  
so lu tio n s . W. H. P i e r r e  and J . F . F u d g e  (J. 
Amer. Chem. Soc., 1928, 5 0 , 1254— 1262).— A critical 
study of the various methods of preparing and adjust
ing certain indicator solutions is described. A simple 
method of adjustm ent is given, although the quin
hydrone electrode is satisfactory for this purpose. 
Indicator solutions should be adjusted to a pa value 
midway between the extreme values for which they are 
used, and not to neutrality. S. K . T w e e d y .

Io n o co lo rim e te r ; i ts  u se  in  th e  d e te rm in a tio n  
of ion ic  ac id ity  of so lu tio n s . Ca il l e  (Bull. Soc. 
Chim. biol., 1928, 1 0 , 590—601).—A modified colori
meter is described in which the light travels through 
a fixed length of the liquid under examination, 
containing a known amount of an indicator such as 
methyl-red or bromothymol-blue which has different 
colours a t different p s  values, by one optical path  and 
through two baths, containing solutions of the indicator 
a t the same concentration and a t the 2% values which 
completely liberate the two differently coloured 
isomerides, by the other. A device controlling the 
movement of the two dipping glasses in the latter path 
ensures th a t the liquid path  in th a t case is always equal 
to  the length of the liquid under examination. Com
pensating absorption glasses equalise the intensities 
of the two components of the light. The calibration 
curves for most indicators follow the straight-line law.

G . A. C. G o u g h .
D e te rm in a tio n  of ch lo rin e  ions. U. N. S l a v ia - 

n o v  (J. Russ. Phys. Chem. Soc., 6 0 , 355—3 5 9 ).—  
The errors arising in the gravimetric and volumetric 
determ ination of chlorine ions are discussed and a 
method based on th a t of Volhard, bu t with elimination 
of most of the errors, is described. A. R a t c l if f e .
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D e te rm in a tio n  of ch lo rine , b ro m in e , an d  
iod ine in  o rg an ic  com pounds. H. t e r  M e h l e n  
(Rec. trav . ch im , 1928, 4 7 , 098—700; cf. A , 1924, ii, 
05).—The method of determ ination of these halogens 
by hydrogenation of the organic compound in  the 
presence of gaseous ammonia is satisfactory only when 
precautions are taken to  prevent the loss of the 
ammonium halide which is produced. In  the new 
procedure the exit gases pass over strongly-heated 
barium carbonate and thus any halogen present in 
them  is retained as the barium salt. In  certain cases 
the use of a hydrogenating catalyst is necessary. For 
this purpose a roll of heated nickel foil is recommended. 
Results obtained by this method agree well with the 
theoretical. H. I n g l e s o n .

D e te rm in a tio n  of v e ry  sm a ll  q u a n titie s  of 
iod ides. J .  T. D u n n .— See B ,  1928, 402.

M ic ro -d e te rm in a tio n  of iod ine in  p o tab le  
w a te rs . I I I .  O x id a tio n  m eth o d . M. S e t t im j .—  
S ee  B , 1928, 4G6.

R ap id  d e te rm in a tio n  of g ase s  in  m e ta ls , 
especia lly  oxygen  in  steel. W. H e s s e n b r u c h  a n d  
P. O b e r h o f e e r .—See B ,  1928, 409.

S u lp h u r  d iox ide an d  i ts  aqxieous so lu tio n s. I. 
A n a ly tica l m e th o d s , v a p o u r d en sity , an d  v ap o u r 
p re s su re  of su lp h u r  d ioxide. V ap o u r p re s su re  
an d  co n cen tra tio n s  of th e  so lu tio n s. C. E. M a a ss  
and O. M a a ss  (J. Amer. Chem. Soc., 1928, 5 0 , 1352— 
1368).—If commercially pure sulphur dioxide is passed 
over phosphorus pentoxide and condensed, and the 
liquid repeatedly distilled in a vacuum, a very pure 
gas is obtained. Sulphurous acid m ay be accurately 
determined by  rendering the solution strongly alkaline 
and titra ting  with acidified iodine solution in presence 
of a little  sugar. Iodine solution m ay be standardised 
against gaseous sulphur dioxide, weighed directly, 
by this method. The vapour densities of sulphur 
dioxide were measured from —6 ° to 30° and an 
equation is deduced, involving the apparent mol. w t,  
which enables the weight of gas removed from a  known 
volume to be calculated from the initial and final 
pressures. The following vapour pressures are 
recorded : pure sulphur dioxide (1—27°), aqueous 
solutions (10—27°), two-phase w ater-sulphur dioxide 
system (10—27°). In  the la tter system the saturated 
water phase has a constant pressure, which can be 
read off from the graph, and its composition (solubility 
of sulphur dioxide) determined by extrapolating the 
vapour-pressure curve for aqueous solutions. The 
concentration of water in the sulphur dioxide phase 
m ay be calculated by R aoult’s law, but a method is 
given whereby its partial pressure m ay be measured 
directly. A method of separating a portion of a 
liquid phase from a liquid-liquid-gas phase without 
disturbing the equilibrium is described.

S. K . T w e e d y .
M ic ro -d e te rm in a tio n  of n itro g e n  in  cellu lose 

n i tra te .  D. K r ü g e r .—See B ,  1928, 400.
E le c tro m e tr ic  t i tr a t io n  of th e  n i t r i te  ion  w ith  

p o ta s s iu m  p e rm a n g a n a te . I. A . A t a n a s iu  (Bui. 
Soc. R om aneS tiin , 192S, 30,69—71).—Permanganate 
m ay be titra ted  electrometrically a t  45° with 0 -lJf- 
potassium nitrite, using a platinum  electrode, but the

titra tion  as a  method of determining nitrite is subject 
to  the same errors as Lunge’s method.

. R. Cu t h il l ,
C eric s a lts  a s  o x id is in g  ag e n ts  in  electro- 

m e tr ic  t i tr a tio n . I. A . A t a n a s iu  (Bui. Soc. Romane 
S tiin , 1928, 3 0 ,  73—76).—If an acid solution of ceric 
sulphate is titra ted  electrometrically with 0 -lJ i- 
potassium nitrite, using a  platinum  electrode, there is 
a point of inflexion on the titration  curve correspond
ing with the reaction of 2  mols. of sulphate with 1 mol. 
of nitrite. The presence of an alkali m etal persulphate 
interferes. R. Cu t h il l .

M odification  of R id sd a le ’s m e th o d  fo r  d e te r
m in in g  p h o sp h o ric  acid . A. S. D o d d .—See B , 
1928, 445.

P ro te in  re ac tio n s  of v a r io u s  m etap h o sp h a te s .
D. B a l a r e v  (Z. anal. Chem, 1928, 7 3 , 411—412).— 
The relative minimal concentrations of Tammaim’s 
tri- and tetra-metaphosphates, and the metaphos
phates obtained by heating sodium ammonium 
hydrogen phosphate and by dissolution of phosphorus 
pentoxide in water required to  cause coagulation of a 
solution of protein are 1, 0-083, 0-016, and 0-0071, 
respectively. The protein reaction m ay be used as a 
means for the identification of metaphosphates.

J . S. Ca r t e r .
Zinc sp o t in  th e  M a rsh  te s t. H. B . A r b u c k l e  

and O. J . T h i e s , jun. (J. Elisha Mitchell Sci. Soc,
1927, 4 3 , 50—54).—The reaction Z n+2H C l=ZnC l2+  
Ho is reversible. Deposition of zinc m ay take place 
when hydrochloric bu t no t sulphuric acid is used 
in  the Marsh test. Ch e m ic a l  A b s t r a c t s .

T e s t  fo r  b o ra te s . A. G a b r ie l  and H. G . T a n n e r  
(J. Amer. Chem. Soc, 1928, 5 0 ,  1385).—The alkaline 
solution is evaporated nearly to  dryness, the residue 
treated with 1 c.c. of concentrated sulphuric acid and 
then, after cooling, with 2  c.c. of methyl alcohol. 
The vapours are blown through a long capillary tube 
into a Bunsen flame, which is coloured green by 
methyl borate. S. Iv. T w e e d y .

A p p lica tio n  of D e sg re s ’s a p p a ra tu s  fo r th e  
d e te rm in a tio n  of to ta l  ca rb o n  to  a lk a lim e tric  
m ic ro a n a ly s is . L . L e sc c e u r  and T . T u r o b in s k i  
(Bull. Soc. Chim. b io l, 1928, 1 0 , 606—616).—The 
solution under examination is oxidised under the 
conditions described by 'Nicloux (A , 1927, 436) at 
the ordinary pressure in  a stream of air free from 
carbon dioxide, and the gaseous products, after 
removal of traces of chlorine by passage over dry 
potassium ferrocyanide, are absorbed in barium 
hydroxide. Since the gases contain other acidic 
substances besides carbon dioxide, the barium carbon
ate is removed and determined gravimetricallv or 
preferably volumetrically. G . A. C. G o u g h .

V o lu m etric  d e te rm in a tio n  of c a rb o n  d ioxide. 
L . L esc ceu r  and (Ml l e .) S. M a n  je a n  (Bull. Soc. 
Chim. b io l, 1928, 1 0 , 523—536).—The gas containing 
carbon dioxide is circulated through 0 -022\7-barium 
hydroxide (containing 5%  of barium chloride) and 
the loss of alkalinity determined by slow titra tion  with 
0-02AT-hydrochloric acid. Correction is made for the 
carbon dioxide present in the air in the apparatus.

G . A. C. G o u g h .
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D e t e r m in a t io n  o f p o t a s s iu m .  S. M o r g u l i s  and 
A. P e r l e y  (J. Biol. Che'm., 1928, 77, 647—649).— 
Tlie factor 0-071 given by Kramer and Tisdall (A., 
1921, ii, 412) for calculation of the amount of potassium 
from the result of the final titration  is not constant for 
different reagents and different amounts of potassium ; 
each new reagent should thereforo bo standardised 
against known different amounts of potassium. 
Phosphorus does not interfere with the determination 
of potassium by this method. C. R. H a r i n g t o n .

Effect of s ilica  d ish es  in  th e  d e te rm in a tio n  of 
p o tass iu m . L. D. H aigh (J. Assoc. Off. Agric. 
Chem., 1928,11, 219—220).—In  the determination of 
potassium by the official method, the evaporation 
and ignition of the potassium residues in silica dishes 
tend to render part of the potassium insoluble when 
phosphates are present. T. M. A. Tudhope.

C eric su lp h a te  as a v o lu m etric  oxidising- agen t. 
I. D e te rm in a tio n  of ca lc ium . II . D e te rm in 
ation  of iro n . II I . T itra tio n  of iodide. IV. 
D e te rm in a tio n  of a rsen ic . V. D e te rm in a tio n  
of an tim o n y . VI. V o lu m etric  d e te rm in a tio n  
of ce riu m . H. H. W il l a r d  and P. Y o u n g  (J. 
Amer. Chem. Soc., 192S, 50, 1322—1334, 1334— 
1338, 1368—1371, 1372— 1376, 1376—1378, 1379— 
1385).—I. Ceric sulphate solution, conveniently pre
pared by dissolving impure cerium dioxide in sulphuric 
acid (d 1-5), m ay be standardised against sodium 
oxalate in presence of hot sulphuric, perchloric, or 
hydrochloric acid. The end-point m ay be deter
mined electrometrically or visually (colourless to 
yellow), although in  the latter case the burette reading 
must be corrected slightly. The reverse titration  
proceeds quantitatively in hot solutions in presence of 
sulphuric, perchloric, or nitric acid. Exactly the 
same conditions hold for the determination of ferrous 
iron (Someya, this vol., 146). The oxalate titration  
with ceric sulphate proceeds quantitatively at the 
ordinary tem perature in the presence of a little iodine 
chloride (catalyst); methylcne-blue m ay then be used 
as an internal indicator, provided the conditions are 
suitable for a rapid end-point equilibrium being 
attained. Calcium m ay be determined by precipitat
ing it from solution as oxalate and titrating  the solu
tion of the latter in hydrochloric acid with ceric 
sulphate.

II. Iron m ay be accurately titra ted  with ceric 
sulphate after reduction with stannous chloride in 
hydrochloric acid (followed by addition of mercuric 
chloride) or with zinc or aluminium in sulphuric acid. 
Neither arsenious acid nor manganese interferes with 
the titration. The end-point m ay be determined 
electrometrically or by using less than  0 -8  c.c. of 1 % 
cliphenylamine or diphenylbenzidine solution as 
internal indicator. The former is preferable in the 
analysis of iron ores. The oxidation of ferrous iron 
due to atmospheric oxygen introduces a constant error 
which may be eliminated either by applying a small 
correction factor or by standardising the ceric sulphate 
against iron of known purity  (cf. Furm an, this vol., 
499).

III. Alkali iodide in sulphuric acid solution m ay be 
electrometrically titra ted  by ceric sulphate solution; 
moderate amounts of bromide m ay be present. In

3 a

hydrochloric acid solution, the results arc about 0 -5 % 
too low owing to loss of iodine. The former titra tion  
may be reversed and m ay then be used for determining 
cerous cerium after a bism uthate oxidation (Metzger, 
A., 1909, ii, 620).

IV. Arsenious acid in hydrochloric acid solution 
may be titra ted  electrometrically a t 80° with ceric 
sulphate solution. Potassium bromide m ay be used 
as a catalyst, less salt being required the higher are 
the tem perature and the acid concentration. The 
titration  m ay bo carried out a t the ordinary tem per
ature in presence of iodine chloride; methylene-blue 
is a suitable indicator. When determining arsenic the 
ceric sulphate solution should be standardised against 
arsenious oxide of known purity, or else the normality 
factor obtained by oxalate titration  should be 
multiplied by 1-003.

V. Antimonious chloride may be titra ted  electro- 
metrically a t the ordinary tem perature in presence of 
iodine chloride. No correction factor is required.

VI. Cerium, in presence of other rare earths, is 
oxidised with ammonium persulphate in presence of 
silver n itrate (catalyst) and then titrated  with either 
potassium iodide (a blank correction is necessary),, 
sodium nitrite (the end-point equilibrium is attained 
slowly), or ferrous sulphate. Sodium nitrite solution 
m ay be standardised by oxidation in acid solution with 
silver bromAte, the precipitated silver bromide being 
collected and weighed, or else by electrometric 
titra tion  with potassium permanganate solution.

S. K. T w e e d y . 
T itr im e tr ic  d e te rm in a tio n  of ca lc iu m  a n d  

m a g n e s iu m  ca rb o n a te s  in  lim esto n e . J . S. 
P i e r c e , W. C. S e t z e r , and A. M. P e t e r .—S ee  B., 
1928, 402.

M ic ro -d e te rm in a tio n  of m e ta llic  e lem en ts. I . 
M ic ro -ch em is try  of p o ta ss iu m  fe rro cy an id e . 
[M ic ro -d e te rm in a tio n  of z inc.] R. N a k a s e k o  
(Mem. Coll. Sci. Kyoto, 1928, A, 11, 95—112).—The 
minimum quantity  of iron detectable with potassium 
ferrocyanide is 1 in 3 X106 of solution, the optimum 
acidity being about 0-1A  (strong acid). When solu
tions of ferric chloride are added to dilute solutions of 
ferroeyanides the presence of neutral salts or of acidity 
retards the development of the blue colour.

A method for the micro-determination of zinc is 
outlined. The solution, which should ho free from iron 
and manganese, is evaporated and the residue ignited. 
The residue is treated with 2 c.c. of water, 1 c.c. of 
6A-hydrochloric acid, and 1 c.c. of 5-ZV-ammonium 
chloride, and 0-02A7-potassium ferrocyanide added 
dropwise from a burette until the granular precipitate 
becomes colloidal (formation of Zn3K 2[Fe(CN)6]2). The 
whole is diluted to  10 c.c., inserted in  a water-bath a t  
60—70°, and kept in the dark for 30 min., when it is 
centrifuged. The excess of ferrocyanide in the super
n atan t liquor is determined with the aid of a reference 
table by observing the time required for the develop
ment of the blue colour when 0-05 mg. of iron (1 drop 
of a standard solution) is added to 5 c.c. The amount 
of zinc in  the sample analysed is (a—5006) X 0-47 mg., 
where a is the number of c.c. of 0 -0 2 Ar-ferrocyanide 
added and b the normality of the excess of ferro
cyanide.
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Acid solutions of potassium fcrrocyanide undergo 
rather rapid decomposition when exposed to  daylight 
and deposit Prussian blue. On long keeping, dilute 
neutral solutions are slowly hydrolysed with deposition 
of ferrous cyanide. J . S. Ca r t e r .

S o lu b ility  in fluences an d  q u an tita tiv e  an a ly sis .
I. E . WENDEnoBST (Z. angew. Chem., 1928, 41, 
567—568).—The fact th a t  the normally negligible 
solubilities of certain substances are often no t incon
siderable in presence of neutral salts is responsible for 
a  number of errors in gravimetric determinations. 
Experim ents in which known quantities of zinc and 
cadmium were precipitated by sodium carbonate and 
ammonium carbonate, respectively, from media con
taining varying amounts of sodium, potassium, or 
ammonium salts show th a t  under these conditions 
the am ount of oxide finally weighed m ay be slightly 
greater, or considerably less, than  the theoretical 
amount. In  presence of considerable amounts of 
ammonium chloride no zinc was precipitated.

J .  S. Ca r t e r .
C o lo rim e tric  d e te rm in a tio n  of lead . A. D. 

P e t r o v  (J. Russ. Phys. Chem. Soc., 60, 1928, 311— 
316).—The reaction whereby lead peroxide gives with 
¿j-tetramethyldiaminodiphenylmethane in presence of 
acetic acid an intense blue colour has been applied 
to  the detection and determ ination of lead. The 
analysis is easily carried out and gives •sufficiently 
accurate results. Iron and other impurities reduce 
the accuracy of the method. A. R a t c l if f e .

D eposition  of m e ta ls  on co p p er fro m  cyanide 
so lu tio n s. I. S ep a ra tio n  an d  d e te rm in a tio n  of 
s m a ll  am o u n ts  of lead . B. S. E v a n s .—See B., 
1928, 449.

V o lu m etric  d e te rm in a tio n  of sm a ll  q u an titie s  
of th a lliu m . J . P r o sz t  (Z. anal. Chem., 192S, 73, 
401—404).—To the solution of thallous salt are added
3—4 drops of hydrochloric acid (d 1-19) for each mg. 
of thallium present. Saturated bromine water is then  
added dropwise until a  yellow colour persists. The 
excess of bromine is removed by treating with a few 
c.c. of a 5% solution of phenol and a little potassium 
iodide. The liberated iodine is titra ted  with 
0-01  or 0 -0 2 iV-thiosulphate solution, using a micro
burette. The small variation of the thallium factor of 
the thiosulphatc solution with the quantity  of thallium 
involved m ust first be determined by tria l measure
ments, using known small amounts of thallium.

J .  S. Ca r t e r .
E lec tro ly tic  d ep o sitio n  of tra c e s  of m e ta ls  an d  

th e ir  ch a ra c te risa tio n  b y  sp e c tru m  an a ly sis . 
E. B a y l e  and L. Amy (Bull. Soc. chim., 1928, [iv], 
4 3 , 604—624; cf. A., 1912, ii. 821; 1925, ii. 1208).— 
The authors claim to have Increased the sensitiveness 
of the methods of H artley and Moss, and of Jolibois 
and Bonnet. A detailed account of their electrolytic 
deposition apparatus is given. A glass electrolytic 
cell is used, having the anode of platinum, which need 
no t necessarily be pure, and the cathode of copper, or 
of copper-free zinc for copper determinations. 'The 
nature of the electrolytic bath  varies according to the 
m etal to  be deposited. Several media exist for 
each m etal, and by appropriate choice, two metals 
could be deposited simultaneously or separately.

Details are given for the deposition of gold, silver, 
copper, lead, antimony, chromium, manganese, 
cobalt, and nickel. By spectrum analysis, the 
authors detect 10~3 to  1 0 “ 7 mg. of substance dis
solved in any volume. The sensitiveness of the 
deposition m ethod varies with the electrode used and 
the m etal under investigation. The following limits 
(g.) are given : (a) with a copper electrode: gold 
1 0“6, silver 10~8, lead 10~10, antim ony 1 0~4, cobalt 
10-5, nickel 5 X10-7, iron 10~7, copper 10-8, manganese 
10 -10, and  zinc 1 0~8: (b) w ith a zinc electrode : silver 
10~°, copper 10“'. The presence of marked amounts 
of the salts of alkali or alkaline-earth metals, and of 
ammonium salts does no t alter the sensitiveness. 
The number of lines on the spectrogram allows a partial 
evaluation of the amount of m etal present if it  alone 
is deposited. The sensitiveness of the results obtained 
with the ten elements already referred to is compared 
with the sensitiveness of some of their respective 
characteristic chemical reactions. R. A . P r a t t .

D ete rm in a tio n  of m in u te  a m o u n ts  of m ercu ry .
A. S t o c k  and W. Z im m e r m a n s  (Z. angew. Chem.,
192S, 41, 546— 548).— A method for the determination 
of quantities of mercury of the order 1 0 '3— 5 X 10~5 mg. 
and for the detection of amounts of the order 7 x  10~° 
mg. is described. The initial stages are similar to 
those already described (A., 1926, 703, 814), save th a t 
deposition on a copper wire is effected in evacuated 
apparatus and a t 50-—60°. The sublimate obtained 
on distillation is dissolved in 0-25 c.c. of chlorine water 
and excess of chlorine expelled by air. The solution 
is treated with a drop of a cold, saturated solution of 
carbamide and diluted to  0-5 c.c. in the cell of a micro
colorimeter. The blue colour produced on addition 
of a drop of a saturated, alcoholic solution of diphenyi- 
carbazone is observed in a darkened room by yellow 
light. Comparative tests are made with solutions 
of pure mercuric chloride under identical conditions'.

J .  S. Ca r t e r .
S y s te m a tic  de tec tio n  of th e  r a r e  elem en ts. 

T. K a t o  (J. Soc. Chem. Ind. Japan, 1927, 30, 658—■ 
670).—A  systematic m ethod of separation and detect
ion of all rare-earth metals except germanium and 
radium  is worked out, and is described in a tabular 
form. S. O k a .

E le c tro m e tr ic  t i tr a t io n  of lan th a n u m , ce riu m , 
an d  th o r iu m  as  fe rro cy an id es . I. A . A ta na sitt  
(Bui. Soc. Romane Stiin., 1928, 30, 51—59).—A 
0-005—0-007J/-solution of lanthanum  n itrate  in 30% 
alcohol m ay be titra ted  electrometrically with
0 -lJi-potassium  ferrocyanide, using a platinum 
electrode, the point of inflexion on the titra tion  curve 
corresponding with the formation of the salt 
KLaFe(CN)B. The end-point is less definite if about 
10% of alkali m etal salts is present. The titration  of 
thorium n itrate m ust be carried out a t about 70°, 
bu t the presence of alcohol is not necessary; the end
point is reached when an equimolecular am ount of 
ferrocyanide has been added. In  presence of 10% 
of ammonium or potassium chloride this titration is 
impossible. R. C u t ii il l .

P o te n tio m e tr ic  d e te rm in a tio n  of iro n  w ith  
p e rm a n g a n a te  b y  a  new  m eth o d . T. H e c z k o  
(Z. anal. Chem., 1928, 73, 404— 411).—The electrodes
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are two platinum  wires. The free end of one is in 
contact with the bulli of the solution of ferrous salt, 
whilst the free end of the other is wrapped round the 
upper portion of a short rod of pumice. Connexions 
are made to a galvanometer. Before commencing 
a titration the pumice is completely immersed in the 
solution and then partly  withdrawn. The well- 
stirred solution is now titra ted  with permanganate, 
the throw of the galvanometer being observed after 
each addition. The end-point is reached when the 
ratio throw/c.c. of permanganate is maximal. The 
pumice should be immersed for a short period when the 
end-point is approached. The method depends on the 
establishment of an E.M .F . as a result of the difference 
between the ferrous-ion concentrations in the pumice 
and the bulk of the solution. J . S. Ca r t e r .

G ra v im e tric  se p a ra tio n  of iro n  an d  m erc u ry .
G. Sp a c d  (Bui. Soc. Stiinte Cluj, 1927, 3, 394—397; 
Chem. Zentr., 192S, i, 825).—Pyridine is added drop- 
wise to the solution of the metals, containing ammon
ium thiocyanate, until the dark red colour becomes 
yellowish-brown. The precipitate is washed with hot 
water and ignited to  ferric oxide, whilst the mercury 
is determined in the filtrate as sulphide.

A. A. E l d r id g e . 
M icro -d e te rm in a tio n  of m e ta llic  e lem en ts. 

II. M icro -d e tec tio n  of iro n  w ith  d im e th y l- 
g lyox im e. R. N a k a s e k o  (Mem. Coll. Sci. Kyoto, 
1928, A, 11, 113—117).—The tin t and depth of colour 
produced on mixing solutions of iron, hydrogen 
sulphide, ammonia, and dimethylglyoxime vary  with 
the order of mixing, bu t are constant under constant 
conditions. For the colorimetric determination of 
iron the tes t solution is first treated with a freshly- 
prepared, saturated solution of hydrogen sulphide to 
reduce ferric salts. The m ixture is then treated  with 
dimethylglyoxime (1 % alcoholic solution) and finally 
with ąmmonią, The foregoing and the thiocyanate 
method are about equally sensitive. J .  S. Ca r t e r .

D e te rm in a tio n  of fe rro u s  ox ide in  ro ck s. E.
Sa l v a t o r e  and A. S q u e o  (Z. K rist., 1927, 6 6 , 162— 
166; Chem. Zentr., 1928, i, 825).—An electrically 
heated platinum dish containing the rock with 
hydrofluoric acid is covered by a greased cover-glass ; 
a stream of dry carbon dioxide and a  platinum  wire 
stirrer are provided. A. A. E l d r id g e .

D ete rm in a tio n  of iro n  in  i r id iu m  sponge.
0. E. Z v ja g in t s e v  (Ann. inst. platine, 1927, 5, 361).— 
The m aterial is fused with sodium carbonate, the mass 
is extracted w ith water, and most of the ferric oxide 
removed from the iridium oxide by means of hydro
chloric acid. Ch e m ic a l  A b s t r a c t s .

D e te rm in a tio n  of iro n  in  re d  lead . H . H e i n - 
b ic h s .—See B., 192S, 456.

D e te rm in a tio n  of i ro n  an d  a lu m in iu m  in  th e  
presence of ca lc iu m , m a g n es iu m , an d  p h o s
phoric acid . A. J . P a t t e n  and 0 . B. W i n t e r  (J. 
Assoc. Off. Agric. Chem., 1928, 11, 202—208).—The 
method described by P atten  {ibid., 1923, 6 , 41S) has 
been investigated and found trustworthy. The 
method is specially applicable to the analysis of plants. 
The ferric iron and the aluminium are precipitated as 
phosphates by the addition of an  excess of ammonium

acetate to  the solution, which is slightly acid to 
thymol-blue. The ammonium acetate, acting as a 
buffer, maintains the solution below p a 5-4. Iron 
and aluminium phosphates are precipitated a t  p a  5 -0 —
5-4, whereas calcium phosphate is not precipitated 
below p ti 6-5. A micro-method for the determination 
of the iron and aluminium is described. After the 
separation of the iron and aluminium as phosphates, 
they are determined colorimetrically, the iron by 
means of thiocyanate, and the aluminium by means of 
the ammonium salt of aurintricarboxylic acid 
(aluminon). T . M . A. T u d h o p e .

D ete rm in a tiv e  m in e ra lo g y . II I . [M icro
ch em ica l te s ts .]  P . C. P u t n a m , E. J . R o b e r t s , 
and D. H . S e l c h o w  (Amer. J .  Sci., 1928, [v], 15, 
423—430; cf. this vol., 267).—A study has been made 
of the sensitivity of, and the effect of the presence of 
other metals on, the microchemical tests for iron, 
gallium, indium, and palladium. A new test for 
palladium, which is dependent on the formation of 
palladium dimethylglyoxime, is described.

E. J . W elk in s.
D etection  of co b a lt b y  m e a n s  of d ip h en y lth io - 

ca rbazone . H. F is c h e r  (Wiss. Veroff. Siemens- 
Konzern, 192S, 6 , [2], 147— 149).—The addition of 
a solution of diphenylthiocarbazone in 1 0 % ammonia 
containing a little hydrazine sulphate as stabiliser to 
a feebly ammoniacal solution of a cobalt salt produces 
a violet coloration when more than  1 [ig. of cobalt 
per c.c. is present. The reaction will detect 0-1% Co 
in nickel if the solution is kept until the green nickel 
compound has flocculatcd. Zinc under the same 
conditions gives a  purplish-red colour. To detect 
cobalt in  presence of zinc the reaction is carried out 
in  ^-sodium  hydroxide solution and the colour of 
the tes t compared with th a t produced by a zinc 
solution free from cobalt; under, these conditions, 
the cobalt colour rapidly disappears and a  grey 
precipitate of cobalt sulphide and sulphur separates.

A . R . P o w e l l .
E le c tro m e tr ic  t i tr a t io n  of u ra n y l ion  w ith  

p o ta s s iu m  fe rro cy an id e . I. A . A t a n a s iu  (Bui. 
Soc. Romane Stain., 1928, 30, 77—SI).—In  order to 
titra te  uranyl acetate electrometrically with 0-1-3/- 
potassium ferrocyanide using a platinum  electrode, 
the acetate solution m ust contain 35% of alcohol and 
be a t 70°. There is then an abrupt change in  poten
tial corresponding with the formation of uranyl 
ferrocyanide. Uranyl n itrate  cannot be titra ted  in 
this way. ” R . C u t h il l .

P o te n tio m e tr ic  s ta n n o m e try . E. M u l l e r  and 
J . G ó r n e  (Z. anal. Chem., 192S, 73, 385— 400).— 
Potentiom etric measurements involving stannous 
chloride should be carried out in  an atmosphere of 
nitrogen. In  presence of sufficient hydrochloric acid 
the following reactions m ay be followed potentio- 
metrieally : Sn"-{-I2— >Sn"” -f  21'; 2Fe“ '+  Sn"— >• 
2 F e " + S n " ” (75°); 2HCr04'- f l4 H -+ 3 S n "  ■— >-
2 C r -+ 8 H 20 + 3 S n " " :  2Fe(CN)0" ' + S n ” — >
2Fe(GNT)fi" " - rS n " "  ; 2Au*” +  3Sn”— >2A u+3Sn” " ; 
P t" " + 2 Ś n " — > P t+ 2 S n " "  (75°). Where no desir
able tem perature is indicated the reactions m ay be 
followed a t  the ordinary temperature. W ith solutions 
of gold and platinum it  is advisable to add chlorine
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water and potassium brómate, respectively, to ensure 
th a t the metals are in  their highest s ta te  of oxidation 
before titration  with stannous chloride. The titration  
curve will then show two breaks. The first break 
corresponds with the removal of the excess of oxidising 
agent and the commencement of the reaction indicated 
above. I t  is perhaps advisable to replace the usual 
platinum  electrode by a graphite rod during the first 
stage of the platinum titration. When solutions of 
stannous sulphate containing sulphuric acid are 
titra ted  a t 75° with a solution of mercuric perchlorate 
the first break in the curve corresponds with the 
completion of the reaction H g " + S n " — >-H g+Sn"", 
and the -third break with H g + H g ”— >-2Hg\ The 
intermediate break is probably a result of the reaction 
2S n""—Hg“ + H g — >-Hg2"Sn2'" \  The presence of 
antimony (Sb"‘) does not interfere. The reaction 
between permanganate and stannous sulphate, 
2Mn04'+ 5 S n " + 1 6 H -— > 2 M n "+ 5 S n ""+ 8 H 20 , can 
be followed a t the ordinary tem perature in presence 
of sulphuric acid. J . S. Ca r t e r .

Io d o m e tric  d e te rm in a tio n  of v a n a d iu m  in  
sp ec ia l s tee ls  an d  in  fe rro  v an ad iu m . K . R o e s c h  
and W . W e r z .—See B., 1928, 409.

A nalysis  of p la tin u m  o res  b y  fu sio n  w ith  lead . 
S. F. S h e m t s c h u s h n i  (Ann. inst. platine, 1927, 5, 
364).—The ore (1 g.) is fused with lead (25 g.) a t 
1250—1300° in a graphite crucible for 2-5 hrs„ the 
m etal is dissolved in nitric acid, the lead being precipit
ated as sulphate and the excess of sulphuric acid 
removed with barium chloride. The insoluble residue 
is dissolved in  aqua regia (only iridium remains 
undissolved) and the mixed solutions are analysed in 
the usual way. Ch e m ic a l  A b s t r a c t s .

S ep a ra tio n  of rh o d iu m  fro m  ir id iu m  by  
p o ta s s iu m  iodide. V. V. L e b e d i n s k i  (Ann. inst. 
platine, 1927, 5, 3Ô4).—A boiling aqueous solution of 
potassium iodide is added to a boiling neutral solution 
of the chlorides, ebullition being continued for 3—4 
min. The rhodium iodide is collected and washed 
with dilute aqueous potassium iodide, and the 
separation repeated after dissolution in aqua regia 
and evaporation to dryness. The iodide is reduced 
by heating in hydrogen, and the residual m etal washed 
with hot water. The iridium in the filtrate is 
determined by reduction with zinc.

Ch e m ic a l  A b s t r a c t s .
A nalysis  of ir id iu m . O. E. Z v j a g in t s e v  (Ann. 

inst. platine, 1927, 5, 189—192).—The metal (1—2 g.) 
is fused under borax with silver (10 — 2 0  g.) and the 
mass digested with nitric acid ; the process is repeated 
and the platinum and palladium are determined in the 
solutions. The ignited residue of iridium with some 
rhodium is weighed, and the difference regarded as 
base metals. To test for iron and ruthenium , 2—3 g. 
are fused with sodium carbonate, and the mass 
is extracted with water ; ruthenium  is precipitated 
from the extract with nitric acid, whilst the insoluble 
residue contains iron. For the final analysis, the 
sample (7— 10  g.) is heated in hydrogen and cooled 
in  carbon dioxide, the loss representing oxygen and 
volatile compounds ; the metal is heated with barium 
dioxide (3 pts.) in a nickel crucible for 2 hrs., the 
product extracted with hot water and dissolved in

aqua regia, the treatm ent being repeated until all the 
iridium is dissolved. The excess of nitric acid is 
removed by evaporation and the solution diluted to
1 l i tr e ; the barium is removed with the correct 
quantity  of sulphuric acid, and sodium n itrate added 
to the hot solution, with stirring, until i t  becomes 
yellow. A slight excess of sodium carbonate is then 
added, and iron, nickel, etc. are precipitated as hydr
oxides by boiling. The filtrate is acidified with hydro
chloric acid, and platinum, rhodium, ruthenium, etc. 
are precipitated as sulphides by addition of sodium 
sulphide to the hot solution. After evaporation of 
the filtrate with hydrochloric acid most of the iridium 
is precipitated as potassium or ammonium chloro- 
iridate, and the remainder with magnesium.

Ch e m ic a l  A b s t r a c t s .
P h y sica l m e th o d s  in  ch em ica l lab o ra to rie s .

I. In tro d u c tio n . F. P a n e t h  (Z. angew. Chem., 
1928, 41, 507—508).—An introductory discussion.

J . S. Ca r t e r .
P h y sica l m e th o d s  in  ch em ical lab o ra to rie s .

IV . S ign ificance of sp ec tro sco p y  in  chem ical 
in v estig a tio n s. I. E . R a b in o w it s c h  (Z. angew. 
Chem., 1928, 41, 555—56J ) .—Energy-levels and 
term-systems are briefly explained, and the methods 
whereby heats of ionisation and dissociation are 
deduced from spectroscopic evidence are indicated.

J . S. Ca r t e r .
P h y s ic a l m e th o d s  in  ch em ica l lab o ra to rie s .

II. V acuum  techn ique . K. P e t e r s  (Z. angew.
Chem., 1928, 41, 509—515).—Modern methods of 
evacuation, measurement of pressure, and investigation 
of in-leaking are reviewed and the scope of the 
application of vacuum methods to  analytical, photo
chemical, preparative, and other problems is briefly 
outlined. A number of diagrams and references are 
given. J . S. Ca r t e r .

M an o m ete r fo r v acu u m  d is tilla tio n . F .
F r i e d r i c h s .—See B., 1928, 429.

D esign  of f rac tio n a tin g  co lum ns. D. B. K e y e s , 
R. S o u k u p , and W. A. N ic h o l s , jun.—S ee  B., 1928, 
429.

E x tra c tio n  a p p a ra tu s  especially  su itab le  fo r 
liq u id s . P . H. P r a u s n it z  (Chem. Fabr., 192S, 
324—325).—A continuous extractor can be used 
equally as well as a Soxhlet even when of considerable 
cross-section if the condensed extracting liquid is 
prevented from falling in  one place. This is effected 
by widening the lower end of the condenser and draw
ing it  out into a large number of points. Extraction 
is more rapid th an  with a Soxhlet apparatus. The 
same device is applied to W agenaar’s apparatus for 
extracting a solute from a lighter liquid w ith a 
heavier one. A glass filter is of no use as a distributor 
in these two cases, b u t is serviceable in the extraction 
of a heavier liquid with a lighter one. C. I r w i n .

A p p a ra tu s  fo r  c a rry in g  o u t f iltra tio n s , p re 
c ip ita tio n s , e tc ., in  absence of a ir . P. D ic k e n s  
(Chem. Fabr., 192S, 323—324).—A conical flask with 
side tube closed by a glass tap  and narrowed a t the 
top is united by a funnel to a similar b u t inverted 
flask. Suitable ground-glass joints are provided for 
the funnel. C. I r w i n .
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A d iab a tic  c a lo r im e te r  fo r h ig h  te m p e ra tu re s .
W. K a n g r o  (Z. Elektrochem., 1928, 34, 253—256).— 
A new adiabatic calorimeter for use a t  800—900° 
is described. An electric oven containing a pure 
silver block and platinum  resistance therm om eter is 
surrounded by a  similarly equipped cylindrical oven ; 
the two thermometers are connected in a bridge in 
such a manner th a t a  change of tem perature in the 
inner oven results in  an equal and almost simultaneous 
change of th a t of the outer oven. H. F. G i l l b e .

E lec tr ic a l m e th o d s  in  h y g ro m e try . P. W.
B u r b id g e  and 1ST. S. A l e x a n d e r  (Proc. Physical 
Soc., 192S, 4 0 , 149— 155).—The possibility of applying 
electrical methods to the measurement of hum idity 
is investigated. The two methods considered depend 
on (1 ) the change in resistance of organic materials 
when exposed to water vapour and (2 ) the change in 
mobility of ions due to  water vapour. In  neither case 
is the method suitable for general iise, although each 
could be applied in special cases. C. j .  S m it h  e l l s .

O ptics of th e  to ta l  ra d ia tio n  p y ro m e te r. H.
M ie t h in g  (Wiss. Veroff. Siemens-Konz., 1928, 6 , (2), 
135—146).—The absorption of heat radiations by the 
glass and quartz lenses of the ardometer (a to tal 
radiation pyrometer) has been determined graphically 
for black-body conditions between 700° and 2000° 
and the calculations have been confirmed by experi
ment. I t  is shown to be impossible to measure the 
radiation energy .of selectively radiating bodies by 
means of an ardometer with glass lenses, as high 
results are obtained with bodies {e.g., metals) the 
emissive power of which decreases, and low results 
with bodies the emissive power of which increases in 
the infra-red with rise of temperature.

A . R .  P o w e l l .
P h o to g ra p h ic  ex a m in a tio n  of m o v in g  flam es. 

A. G. W h i t e  (J.C.S., 1928, 1159—1161).—A new 
method is described for the examination of moving 
flames which is independent of th en  luminosity, and 
takes advantage of the fact th a t the progress of the 
flame causes an abrupt change in the optical properties 
of the medium through which it  passes. I t  gives 
better definition and  better resolution th an  the 
ordinary direct photographic method.

F. J . W i l k i n s .
R ela tio n sh ip  b e tw een  ch em ica l co m p o sitio n  

and th e  re s is ta n c e  of g la sses  to  th e  ac tio n  of 
chem ical re ag en ts . II. G lasses co n ta in in g  
iro n  oxides. V. D im b l e b y  and W. E. S. T u r n e r .—  
See B., 1928, 404.

In s tru m e n t to  re c o rd  th e  ca rb o n  dioxide 
conten t of a  g aseo u s  m ix tu re . R. G o r d o n  and 
J. F. L e h m a n n .—See B., 1928, 391.

S im ple, au to m a tic  co n tro l of vacu u m . S. P.
Mil l e r  and P. V. M cK i n n e y  (Ind. Eng. Chem., 1928., 
20 , 552).—The vacuum is controlled by a valve to 
the atmosphere. The valve is a fine, capillary open
ing in contact with a rubber stopper mounted on the 
arm of an electro-magnet. The la tter is operated by 
platinum contacts in the mercury of the manometer. 
A vacuum reduced to 5 mm. is controlled within
0-3 mm. J . S. Ca r t e r .

V acuum  re s is ta n c e  vesse l fo r conduc tiv ity  
m e a su re m e n ts  an d  co n d u c to m e tric  ana lyses.
I. A. R e m e z o v  (J. Russ. Phys. Chem. Soc., 1927, 59, 
925—931).—A vessel for conductivity measurements 
has been devised in which owing to  its complete 
isolation from the influence of the surroundings it is 
possible to m aintain a constant tem perature for 18— 
20 min. after switching on the current. Measure
ments with an  accuracy of ¿0 -05—0-01% have been 
made with this instrum ent. When used for conducto
metric analyses a micro-burette is ground into the 
lid of the vessel. Good results were obtained for the 
neutralisation of a series of acids and alkalis by this 
method. A. R a t c l if f e .

M eth o d  of d e te rm in a tio n  of m . p. w ith  
e lec tr ic a l s ig n a l. G. W i c k  and G. B a r c h f e l d  
(Chem. Fabr., 1928, 281).—The substance is packcd 
in the bottom  of a glass tube and above it rests a 
narrow glass rod on which rests a contact arm. The 
tube is placed in a heated block and when liquefaction 
occurs the rod and arm fall, closing an electric circuit.

C. I r w i n .
N ew  m ic ro c o lo r im e te r an d  i ts  use. I I .  K l e i n - 

m a n n  (Chem. Fabr., 1928, 263—264, 27S—279).—The 
colorimeter is similar in principle to  the Duboscq 
instrum ent and consists of a pair of vessels of 1 c.c. 
capacity, dipping rods, lamps, scales, and eyepiece. 
For accurate results careful filtration of the solutions 
is necessary and ah' bubbles m ust not be allowed. 
Errors then  should not exceed 1%. The instrum ent 
is suitable in conjunction with a micro-Kjeklahl 
apparatus for the determ ination of nitrogen by Nessler 
reagent. Quantities as small as 5 x l 0 -0 mg. can be 
determined, the principal difficulty being, not of 
manipulation, bu t in obtaining reagents sufficiently 
free from ammonia. C. I r w i n .

H igh-frequency  v acu u m  fu rn ace  fo r la b o ra to ry  
use. E. W. F e l l  (Arch. Eisenhiittcnw., 1927— 1928,
1 , 659—661; Stahl u. Eisen, 1928, 4 8 , 661—662).— 
A 3-6-kw. high-frequency induction furnace working 
in a large evacuated glass bell-jar is described and 
figured. The bell-jar rests on a  ground-glass plate1, 
from which it is separated by a  soft rubber washer. 
In  the centre of the plate on a thick insulating slab 
of asbestos is the induction coil of water-cooled copper 
tube surrounding a refractory crucible which is 
surmounted by a refractory radiation shield. The 
connexions to  the vacuum pump are made through 
an opening in the top of the bell-jar which also carries 
a small periscope in which the behaviour of the mass 
m ay be observed. The tubes for cooling water and 
the electrical connexions are passed through holes in 
the glass plate which are then rendered gas tight with 
a suitable plastic cement. Means are also provided 
for dropping small quantities of metal or flux on to 
molten charge during an experiment.

A . R . P o w e l l .
R e p o rt on m e ta llo g rap h y . H. C. B o y n t o n  and 

others (Proc. Amer. Soc. Testing Materials, 1928, 27, 
i, 597—599).—Nickel-sdver is best etched with boiling 
ferric ammonium sulphate solution. Etching reagents 
for identifying carbides etc. in alloy steels are dis
cussed. Ch e m ic a l  A b s t r a c t s
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G eochem istry.
E lec tr ic a l con d u c tiv ity  an d  re frac tiv e  in d ex  of 

p e a t-b o g  w a te rs . I. A. S m o r o d in c e v  and A. X. 
A d o v a  (J. R u ss . Piiys. Chem. Soc., 1928, 60, 497— 
505).—Changes in  the mineral content of peat-bog 
waiter m ay be followed by electrical conductivity 
measurements. Where the content of organic m atter 
is high, as in sphagnum waters, no strict parallelism 
exists between the solid content and the electrical 
conductivity. Sedge-grass waters, which have low 
refractive indices, possess an electrical conductivity 
four to  five times as great as th a t of sphagnum waters. 
The refractive index varies, up to  a  certain point, 
proportionally to  the organic content.

R . T r u s z k o w s k i .
S p e c tro c h e m is try  of P o rtu g u e se  m in e ra l  

w a te rs  ; th a t  of G erez. A. P. F o r ja z  (Compt. 
rend., 1928, 186, 1366—1367).—A water from a 
porphyroid granitic formation in  the north  of Portugal 
was examined spectrographically after concentration 
and removal of the alkaline-earth metals. In  addition 
to  the elements already detected in  these structures 
(ibid., 1921, 173, 1170) germanium, caesium, silver, 
and lead were found. The role of germanium as an 
indicator of geological age and origin is mentioned.

J . G r a n t .
B ase  exchange  an d  th e  fo rm a tio n  of p e tro leu m .

M. S t u a r t  (Nature, 1928, 121, 940; cf. Taylor, this 
vol., 612).—I t  is questioned whether in N ature solid 
fats could be a sedimentary deposit in water and 
accumulate as such together with sand; further, a 
study of the effect of the bacterial decomposition in 
sea water under anaerobic conditions by Microspira 
aestuarii (van Delden) of protoplasm and of vegetable 
oils incorporated as sediments in clay is suggested.

A . A . E l d r id g e .
H e liu m  an d  th e  g en esis  of p e tro le u m . C.

G. P a r r  and M. N. R o g e r s  (Nature, 1928, 
121, 938).—The formation of higher hydrocarbons 
from methane by a-particles observed by Lind and 
Bardwell (A., 1926, 769, 1077) m ay account for the 
genesis of petroleum, in view of the fact th a t  in the 
mid-United States of America the regions in  close 
proxim ity to  oil-fields are also regions in which the 
natural gases have a high helium content. Tentative 
calculations suggest th a t the formation of 1 cu. ft. of 
helium would produce nearly 2  tons of liquid hydro
carbon. A. A. E l d r id g e .

T h e rm a l in s ta b ility  of th e  e a r th ’s  c ru s t.  
II. H. P o o l e  and J . H. J . P o o l e  (Phil. Mag., 1928, 
[vii], 5, 662—667).—The published physical da ta  on 
solid and liquid basalts lead to the result th a t the 
adiabatic tem perature gradient of the earth ’s crust 
is 0-75° per kilometre a t the surface and decreases 
with increasing depth. On similar grounds, the 
m.-p. gradient is 3° per kilometre a t  a depth of 40 
kilometres. The two gradients should be equal a t a 
depth of about 200 kilometres. A t depths less than  
2 0 0  kilometres, i t  is improbable th a t the adiabatic 
could be steeper than  the m.-p. gradient. These 
results lead to  the conclusion th a t, in the absence 
of infusible continental masses, a deep layer of 
magma the radioactivity of which is a t all comparable

with th a t of surface specimens of basic or ultra-basic 
rocks would undergo periodic changes of state possibly 
accompanied by corresponding changes in the tem 
perature gradient in the crust. In  the presence of 
continental masses, however, resolidification of the 
underlying basaltic magma would be prevented, and 
the present solidity of the magma undterlying the 
continents is best explained by Jo ly’s assumption tha t 
tidal effects in the liquid magma produce lateral 
displacements of the continents and thus allow the 
escape of accumulated heat. A. E. M i t c h e l l .

G eochem ical in e r t ia  of th e  e lem en ts  of the  
t r ia d s . P . V in a s s a  d e  R e g n y  (Atti R . Accad. 
Lincei, 192S, [vi], 7, 23—25; cf. this vol., 267).— 
F urther consideration leads to  the conclusion that; 
as a rule, simple or compound substances, whether 
natural or artificial, organic or inorganic, have even 
molecular numbers. Almost the whole of the earth’s 
mass is composed of substances with atomic numbers 
up to 28, i.e., lying within the first triad. The 
geochemical inertia of the elements of the triads is to 
be attributed to  the number and arrangement of the 
electrons corresponding with a condition of equili
brium. T. H. P o p e .

Q u an tita tiv e  m in e ra lo g ica l an d  chem ica l 
c lass ifica tio n  of ig n eo u s ro ck s. E. T. H o d g e  
(Univ. Oregon Pub. [Geol. Series], 1927, 1, 133—200). 
—Rocks are classified mineralogically in four classes, 
based on the content of felspars and felspathoids; the  
classes are subdivided into 19 orders, based on the 
ratio  of orthoclase (and orthoclase equivalents) to 
the other felspars. The classes and orders are divided 
into seven ranges, based on the law of saturation, the 
ranges passing through every class and order. The 
arrangement is such th a t the mineralogical com
position gives the chemical composition.

Ch e m ic a l  A b s t r a c t s .
A lloch rom y, m o rp h o tro p y , an d  fo rm a tio n  of 

m in e ra ls , p a r tic u la r ly  g em  stones. R . K l e m m  
(Fortschr. Min. K ryst. Petr., 1927, 12, 47—48; 
Chem. Zentr., 1928, i, 894).—Change in  habit on entry 
of colouring elements is considered; formation of 
mixed crystals is postulated. A. A. E l d r id g e .

S y n th e tic  sp inel. F . R i n n e  (Fortschr. Min. 
Kryst. Petr., 1927, 1 2 , 68—69; Chem. Zentr., 1928, 
i, 894).

R o ck -fo rm in g  a lk a li h o rn b len d es . W.
ICu n it z  (Fortschr. Min. Iviyst. Petr., 1927, 12, 49— 
50; Chem. Zentr., 1928, i, S96).—The end components 
of the series syntagm atite-arfedsonite correspond 
with the formulae HCa3Al3Fe5Si60 25 and 
HNa3F e5Si90 25. Becke’s series gastaldite-riebeckite 
was confirmed, the first and last formulae being 
H 2(NaAl)2Mg4Si90 27 and H 2(NaFe)2Mg4Si90 27. I t  is 
believed th a t the whole of the iron was originally 
ferrous. A. A. E l d r id g e .

C hange of th e  g reen  co lo u r of b e ry l in to  blue.
J . K u r b a t o v  and W. K a r g in  (Zentr. Min. Geol.,
1927, A , 361—362; Chem. Zentr., 1928, i, 481).— 
When ordinary beryl is heated a t  450—500° for 30-
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m in , it  becomes bluish; the change is apparently 
due to  the presence of iron. A. A. E l d r id g e .

R o ste rite  an d  o th e r b e ry ls . F. Z a m b o n in i  and 
V. C a g l i o t i  (Gazzetta, 1928, 58, 131—-152).—Follow
ing a description of the chemical and crystallographic 
analysis of the beryl rosterite the composition of this 
substance is discussed with reference to th a t of other 
beryls. I t  is suggested th a t all beryls consist of mixed 
crystals of the general formula R 2S i0 ;,,R2Al2Si20 8; 
where R 2 m ay denote one or more of : Li2, Na2, K 2, 
Cs2, R b2, Be, Ca, or Mg. R. W. Ltjnt.

T h o m so n ite  fro m  th e  b a s a lt  of D isko, G reen 
land . H . R. v o n  G a e r t n e r  and F. M a c h a t s c h k i  
(Zentr. Min. Gcol, 1927, A , 365—360; Chem. Z en tr, 
1928, i, 482).—The crystals of thomsonite contained
SiO, 41-64, AL20 3 29-96, CaO 11-24, Na20  3-50, K 20
0-49“, H ,0  13-14%. A. A. E l d r id g e .

R a re -e a r th  e lem en ts . N. A. O r l o v  (J. R u ss . 
Phys. Chem. Soc, 1928, 60, 515—544).—A number of 
rare-earth minerals are discussed, and in certain cases 
analysed, the results obtained confirming those of 
other authors. The methods used for the separation 
of the individual elements from each other are 
reviewed in detail, and a  combination of fractional 
crystallisation and precipitation methods is proposed 
for the separation of y ttrium  from erbium and 
ytterbium . ” R . T r t js z k o w s k i.

O ccurrence  a n d  d e tec tio n  of th e  p la tin u m  
m e ta ls  in  N o rw eg ian  ro ck s. II . G. L u n d e  and 
M. J o h n s o n  (Z. anorg. Chem , 192S, 172,167— 195).— 
The amounts of platinum  metals, gold, and silver in 
a number of Norwegian rocks have been determined 
by methods similar to those described in the previous 
paper (A , 1927, 439). Results are given also for the 
quantities of these metals present in the ordinary 
analytical reagents. H. F. G il l b e .

C h lo rite -sch is ts  f ro m  th e  T a t r a  M ts . S. 
J a s k ó l s k i  (Bull. Acad. Polonaise, 192S for 1927, 
A, 703—717).—The chlorite-schists of the T atra  
Mts. grade into and have been derived from amphi- 
bolites and amphibolite-biotite-schists. Analyses of 
these rocks show a similarity in composition to  
diorites, from which the amphibolites were no doubt 
derived. Two analyses are also given of the chlorite 
isolated from these rocks, and their composition is 
compared with th a t of celadonite. L. J .  S p e n c e r .

N a tu re  of clay, an d  i ts  s ign ificance in  th e  
w e a th e rin g  cycle. G . W. R o b in s o n  (Nature, 
1928, 121, 903—904).—Evidence is adduced in sup
port of the view th a t the prim ary residual product of 
the chemical weathering of silicates is a m ixture of 
kaolinite and nontronite, or of hydrated silicates 
having the same silica/sesquioxide ratio (2 -0 ).

A. A. E l d r id g e .
V a ria tio n  of th e  re frac tiv e  in d ices of sp h a le r

ite s  a n d  th e ir  iro n  co n ten ts . S. N is h io  (J. Fac. 
Eng. Tokyo, 1928, 17, 183—189).—By the immersion 
method in fused mixtures of sulphur and selenium, 
determinations for different wave-lengths were made 
of the refractive indices of blende from several 
Japanese localities, and the results are plotted on 
curves. The extreme values for sodium light are
2-370 (with 1-16% Fe) and 2-428 (with 10-35% Fe).

L. J .  S p e n o e r .
C o n stitu en ts  a n d  g en esis  of a  few  m in e ra ls  

p ro d u ced  fro m  h o t sp r in g s  an d  th e ir  v ic in itie s  
in  J a p a n . I I I .  C alc ium  c a rb o n a te  m in e ra ls  
d ep o sited  fro m  effervescen t sp r in g s . I. S u g a - 
n ü m a  (Bull. Chem. Soc. Japan, 1928, 3, 87—89).— 
A high tem perature is not necessary for the production 
of aragonite, in contradiction to  Meigen’s views.

H. F. G il l b e .

O rganic Chem istry.
Oleic, p a lm itic , an d  s te a r ic  ac id s  a s  p a re n ts  of 

pe tro leu m . N. D. Z e l i n s k i  and K . P. L a v r o v s k i 
(Ber, 1928, 61, [B\, 1054— 1057; cf. B ,  1927, 865).— 
Decomposition of oleic acid in the presence of 30% of 
aluminium chloride commences a t  the ordinary 
temperature and is very vigorous a t  150°, giving 
carbon dioxide, inflammable gases which decolorise 
permanganate solution, and liquid products. The 
hydrocarbons of lowest b. p. are somewhat similar to 
analogous fractions obtained by the condensation of 
ethylene. The fractions of interm ediate and highest 
b. p. do not contain hexahydroaromatic derivatives, 
but are rich in paraffin and cydoparaffin hydrocarbons 
which have not been fully elucidated bu t probably 
contain derivatives of cycZopentane. I t  is remarkable 
that aluminium chloride transforms oleic acid into 
liquid paraffin hydrocarbons b u t not into cycZohexane 
hydrocarbons or solid paraffins. Stearic and palmitic 
acids decompose more readily th an  oleic acid in the 
presence of aluminium chloride, giving carbon dioxide 
and reducing gases. Palmitic acid yields a small 
liquid distillate, b. p. 70—130°, and a solid paraffin,

( ?)C30H G2, m. p. 79-5°, mean mol. wt. 412. Stearic acid 
gives small liquid fractions, b. p. 130—190° and 
100—140°/15 m m , respectively, and 60% of a solid 
paraffin hydrocarbon, ( ?)C31H -0, m. p. 80-5°, mol. wt.
511.

I t  is not improbable th a t palmitic and stearic acids 
are the parents of petroleums rich in solid paraffins.

H. W r e n .
O x id a tio n  of n-hexane. M. B r t x n n e r  and E. K . 

R id e a l  (J.C .S , 1928, 1162— 1170).—The oxidation of 
hexane is shown to be very similar to the auto
oxidation of benzaldehyde, there being a  period of 
induction during which peroxide molecules are formed 
which can react with hexane. When the concentration 
of the peroxide rises to  a certain value there is probably 
a chain mechanism of excitation of peroxide molecules 
and rapid combustion sets in. The tem perature of 
initial combustion is not characteristic of the hydro
carbon (cf. Lewis, A , 1927, 851). The induction 
period can be shortened by a rise in tem perature or an  
increase of oxj^gen pressure. Aniline exerts a marked 
inhibiting effect on the oxidation and pumice causes
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slow combustion accompanied by a slight decrease in 
pressui-e due to the formation of aldehydes and 
polymerised products from the decomposition of 
peroxide molecules. B. W. A n d e r s o n .

S y n th es is  of Aa-bu tene. H. J . L u c a s  and R. T. 
D il l o n  (J. Amer. Chem. Soc., 1928, 5 0 , 1460—1464). 
— The methods of obtaining Aa-butene are reviewed. 
I ts  preparation in 43 g. lots from allyl bromide and 
magnesium m ethyl bromide a t  70° (cf. Ivirrmann, A.,
1926, 934) and purification by washing and fractional 
distillation are detailed. H. E. F; N o t io n .

P re p a ra t io n  an d  p h y sica l p ro p e rtie s  of a-, ¡3-, 
a n d  iso -b u ty len es  an d  n -  an d  iso -b u tan es. C. C.
C o f f in  and 0 . M a a ss  (J. Amer. Chem. Soc., 1928, 50, 
1427—1437).—a-Butylene (a) is prepared from butyl 
iodide and alcoholic potassium hydroxide, (3-butylene
(b) from butyl alcohol in presence of phosphoric acid 
a t  250—280° (King, J.C.S., 1919, 1 1 5 , 1404), iso- 
butylene (c) from «sobutyl alcohol (cf. A., 1927, 851), 
and  n- (d) and iso- (e) butanes from the appropriate 
butylene and hydrogen using a nickel catalyst a t 
150—200°. All were purified by repeated fraction
ation. A large number of measurements of physical 
properties are recorded over the following tem perature 
ranges. Vapour pressure : (a) —3-7° to —77-5° (e.g., 
811-4 nun., -4 -4 ° ;  83-3 mm., -5 2 -3 °); (b) 20-4° to
— 6 6 -S° (707-4 mm., -1 -0 ° ;  79-6 mm., —47-1°). 
D ensity : (a) 9-8° to -4 6 -0 ° (d~n  0-6170;
0-6528); (b) 17-8° to -4 2 -4 ° (d™ 0-6303, d ^  0-6638); 
(rf) 32-5° to -34 -4 ° ((Zls'80-5805, d~:m 0-6318); (e) 25-3° 
to  —27-S° (<P- 0-5591, d~m  0-6131). Surface tension : 
(a) 2 0 °-to -5 5 °  (13-85 a t 10°); (6 ) 20° to -5 0 °  
(14-82 a t 10°); (d) 29-7° to -36 -1 ° (13-64 a t  10-1°); 
(e) 23-3° to  -36 -3 ° (11-61 a t 9-8°). The following 
constants are tabulated and compared with those 
obtained (A., 1921, i, 489) with the corresponding 
lower homologues; m. p .; b. p. (a) —6 -1°, (It) 1 -0 °,
(c) —6 -6 °, (d) —0-5°, (e) —10-2°; critical tem perature; 
Ram say and Shields’ constant; Trouton’s constant; 
surface tension a t  the b. p. (a) 15-95, (b) 16-78, (c) 
15-72, (d) 14-90, (e) 14-10; to ta l surface energy; 
mol. vol. a t the b. p., and mol. vol. a t the m. p.

H. E. F. N o t t o n .
P o ly m e risa tio n . XI. P o ly m e risa tio n  an d  

d ep o ly m erisa tio n  of am y len es u n d e r  th e  influence 
of s ilica tes . S. V. L e b e d e v  and I. A. V in o g r a d o v - 
V o l z y n s k i  (J. Russ. Phys. Chem. Soc., 1928, 60, 
441—452).—A m ixture of amylenes, consisting of 
trim ethylethylene and methylethylethylene, yielded 
when heated with floridin (a silicate activated by heat
ing a t 300—350°) diamylene, b. p. 37—39°. This 
product when heated a t 150— 160° with floridin yielded 
gaseous and liquid products. The former consist 
of 8-25% of methane and 91-4% of a m ixture of 
iso- and butylenes, with possibly traces of propylene. 
The liquid products consisted of ¡.sopropy let hy lone, 
isopentane, trimethylethylene, y-methyl-^-pentene, 
b. p. 67—69°, heptylene, octylene, and nonylene.

R. T r u s z k o w s k i .
P o ly m e risa tio n  of acetylene. I. C. F u j io  (J. 

Soc. Chem. Ind. Japan , 1928, 3 1 ,  77—8 6 ).—When 
purified acetylene is passed through a glass tube filled 
with a catalyst and heated.at 400—700°, the yield and 

-nature of the ta r  produced depend on the temperature,

rate of passing acetylene, and the nature of the 
catalyst; the maximum yield was about 82% by 
passing 5 litres of the gas per hour over clay heated at 
650°. The ta r fraction b. p. below 175° consisted of 
benzene and other aromatic hydrocarbons and the 
fraction b. p. 175—250° mostly of naphthalene. The 
yield of the “ gas oil ” fraction of the ta r was greatest 
with charcoal as catalyst. When a m etal tube was 
used instead of glass, the decomposition of acetylene 
into carbon, hydrogen, and other gaseous substances 
took place more abundantly than  the polymerisation. 
The ta r thus produced differed from th a t obtained by 
using a glass tube; the fraction of b. p. 100—250° 
was large and th a t of b. p. 175—250° contained only 
a trace of naphthalene. A porcelain tube, however, 
behaves like glass in the pofymerisation of acetylene.

K . K a s h im a .
A ctiv ity  of h a lo g en  d eriv a tiv e s  of th e  p ro p y l 

se rie s . B. V. T r o n o v  and A. J . G e r s e v ic  (J. Russ. 
Phys. Chem. Soc., 1927, 5 9 , 727—739).—The con
nexion between the number and position of halogen 
atoms in the molecule and their reactivity was 
investigated from the viewpoint of Lowry’s theory of 
alternate polarity and the electronic conception of 
double linkings for compounds of the ethyl series, both 
saturated and unsaturated.

The activity, both “ ionic ” and “ molecular,” of 
the halogen atoms was estim ated by the ra te  of 
reaction with pyridine and sodium methoxide, 
respectively. A second halogen atom if in the 
a-position to  the first decreases the ionic activity, 
but increases it  if in the (3-position, in accordance with 
the theory of alternate polarity, whereas in both 
cases the activity towards sodium methoxide is 
increased. In  m onosubstituted «-derivatives, the 
halogen atom is much more active in ionic and slightly 
more active in molecular reactions than  in [3-deriv
atives. An adjacent double linking always greatly 
enhances the activity, whilst a hydroxyl group has the 
same effect as a second halogen atom.

M . Z v e g in t z o v .
R eac tio n  of th e  G rig n a rd  re a g e n t w ith  

y -ch lo ro p ro p y l p -to lu en esu lp h o n a te  ; a  m eth o d  
of len g th en in g  ca rb o n  ch a in s  b y  th re e  ca rb o n  
a to m s. S. S. R o s s a n d e r  and C. S. M a r v e l  (J. 
Amer. Chem. Soc., 1928, 5 0 , 1491—1496).—In 
equimolecular proportions ■ Grignard reagents and 
y-chloropropyl ^-toluenesulphonate give only small 
yields of the desired product (cf. Gilman and Beaber, 
A., 1923, i, 453). Thus, magnesium butyl halides give 
only the corresponding y-chloropropyl halides; mag
nesium ?i-heptyl bromide gives w-decyl chloride 
(11-4%); magnesium m-liexj-l bromide, ?i-nonyl 
chloride (14%); magnesium benzyl chloride, 8-phenyl - 
butyl chloride (42%), and magnesium 8-phenylbutyl 
chloride, -ij-phenylheptyl chloride (25%). Volatile 
sulphur compounds and substances of high b. p. are 
also formed. An improved yield of the derivative 
with three additional carbon atoms is obtained from
1 mol. of a Grignard reagent containing six or more 
carbon atoms and 2  mols. of y-chloropropyl ^-toluene- 
sulphonate. In  this way y-phenylbutyl chloride 
(50% of the theoretical yield), y-phenylpropyl chloride 
(62%), «-amyl chloride (23%), n-nonyl chloride (52%), 
?i-pentadecyl chloride (30%), y-c//c?ohexylpropyl
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chloride (62%), vj-phenylheptyl chloride (44%), and 
w-decyl chloride (50%) were formed together with 
considerable quantities of the corresponding y-chloro- 
propyl halide. Magnesium benzyl chloride (1 mol.) 
yields with 1 mol. of «-butyl ^-toluenesulphonate, 
mainly amylbenzene with butyl chloride and toluene, 
and with 2  mois, an increased yield of the first two.

H. E. E. N o t t o n . 
O x o n iu m  co m pounds. D. M cIn to sh  (Proc. 

Nova Scotian Inst. Sci., 1927. 1 6 , 96— 103).—See A.,
1926, 144.

C olour re ac tio n s  of so m e alcohols. L . E k k e r t  
(Pharm. Zentr., 1928, 6 9 , 289—296).—The colour 
reactions obtained by treating very dilute solutions of 
the aliphatic alcohols (propyl to  octyl) in  ethyl alcohol 
(96%) containing small amounts of furfuraldehyde, 
various aromatic aldehydes, or sucrose with concen
trated  sulphuric acid are recorded. These reactions, 
which are to a great extent specific, may be used to 
distinguish between small amounts of isomeric 
alcohols. G . A. C. G o u g ii .

R ate  of o x id a tio n  of alcoho ls b y  ch ro m ic  and  
n itr ic  ac ids in  aqueous so lu tion . B. V. T r o n o v ,
B. F . U d o d o v , and M. J . T s c h is h o v a  (J. R u ss . Phys. 
Chem. Soc., 1927, 59, 1149— 1156).—The ra te of 
oxidation by chromic acid (0-3iV) and nitric acid 
(39% and 67%) of methyl, ethyl, «- and ¿so-propyl, 
iso- and tert.-butyl, y-m ethylbutyl, propylenyl, and 
benzyl alcohols, cyc/ohexanol, methyl glycol, and 
glycerol was measured a t 17— 19° in equimolecular 
solution, by determining from time to time the 
am ount of acid used. Owing to  the complex 
nature of the products, esterification and partial 
insolubility of some of the alcohols, only the first few 
values were used for comparison. The ra te of oxid
ation of the saturated monohydric prim ary alcohols 
increased w ith the length of the carbon chain. 
Secondary alcohols are more easily oxidised by nitric 
acid, bu t less easily by chromic acid, whilst tert.-butyl 
alcohol is not effected. The unsaturated alcohols are 
more reactive than  the saturated. M. Z v e g in t z o v .

R ate  of o x id a tio n  of alcoho ls, e th e rs , an d  e s te rs  
by  p o ta s s iu m  p e rm a n g a n a te  an d  ch ro m ic  
an h y d rid e  u n d e r  v a rio u s  cond itions. B. V.
T r o n o v  and A. A. L u k a n in  (J. Russ. Phys. Chem. 
Soc., 1927, 5 9 , 1157— 1172 ; cf. preceding abstract).— 
The behaviour of ethyl alcohol, ether, and acetate, 
n- and tso-propyl alcohols, propaldehyde, and propyl 
acetate towards both acid and alkaline potassium 
permanganate and chromic anhydride (both with and 
without an excess of sulphuric acid) was investigated, 
in order to elucidate certain difficulties encountered in 
previous investigations. The bimolecular velocity 
coefficient for the oxidation reaction was determined at 
19—21°, the compound to be oxidised being present in 
equimolecular proportions, or in excess. The primary 
alcohols with permanganate and all the alcohols and 
ethers with chromic anhydride give satisfactory co
efficients. isoPropyl alcohol does not, whilst the esters 
are hydrolysed by chromic anhydride. The ra te of 
oxidation is always greatly increased by excess of acid or 
alkali, and the alcohols are much more readily oxidised 
than the other compounds. All the earlier observations 
(cf. loc. cit.) are confirmed. M. Z v e g in t z o v .

R ate  of o x id a tio n  of alcoho ls by p o ta s s iu m  
p e rm a n g a n a te . B. V . T r o n o v , A. A. L u k a n i n , 
and J . J . P a v l in o v  (J. Russ. Phys. Chem. Soc., 1927, 
5 9 , 1173—-1197 ; cf. preceding abstracts).—The ra te  of 
oxidation by  0-03i\r-potassium permanganate in equi
molecular proportions in neutral solution a t  16°, 18°, 
21°, and 24° of the following alcohols was investigated : 
Methyl, «-propyl, wopropyl, trimethylcarbinol, ethyl, 
«-butyl, isobutyl, isoamyl, heptyl, cetyl, sec.-butyl, 
q/cfohexanol, ierf.-amyl, pinacol, ethylene glycol, 
propylene glycol, glycerol, erythritol, adonitol, man- 
nitol, allyl, and benzyl. The first four were also 
oxidised in alkaline solution. In  neutral solution the 
prim ary alcohols and ethylene glycol only give a 
satisfactory bimolecular velocity coefficient.

All the monohydric alcohols (except allyl alcohol) 
reduce neutral potassium permanganate as far as 
quadrivalent manganese, whilst with the others the 
reduction is more complete. In  alkaline solution 
(in which oxidation is always m any times more rapid 
th an  in neutral) the velocity coefficient falls rapidly 
up to 10—2 0 % of available oxygen, and is then steady 
up to  40—50%.

The saturated polyhydric alcohols are the more 
readily oxidised the greater is their number of hydroxyl 
groups. Of the monohydric alcohols the secondary 
are slightly more active than  the primary, whilst the 
tertiary  are almost inactive. Activity increases with 
the length of the chain. The benzene nucleus, and 
especially unsaturated linkings, very greatly increase 
the ra te of oxidation. M. Z v e g in t z o v .

C ata ly tic  o x id a tio n  w ith  a i r  of e thy l, f.sopropyl, 
an d  » -b u ty l a lcohols. R. M. S im t n g t o n  and H. 
A d k in s  (J. Amer. Chem. Soc., 1928, 5 0 , 1449— 1456). 
—The catalysts used include copper, silver, platinum, 
nickel, alloys of copper with silver, zinc,* bismuth, 
cadmium, palladium, platinum, nickel, manganese, 
and silicon, and of silver with gold, zinc, bismuth, arid 
palladium, also mixtures of copper oxide with oxides of 
molybdenum,* uranium, iron, vanadium,* and tung
sten * (*with all except these, the reaction proceeded 
without external application of heat). Gauze, pellets, 
strip, and wire catalysts were equally efficient. The 
yields of carbon monoxide and dioxide, saturated and 
unsaturated hydrocarbons, aldehyde or ketone, and 
acid are tabulated for some 12 catalysts. The maximum 
yields of aldehyde and ketone were : ethyl alcohol 
76-0% (using an alloy of Cu 90%, Ag 10%), isopropyl 
alcohol 76-1% (silver pellets), «-butyl alcohol 72-5% 
(Cu 80%, Zn 20%) and 72-0% (silver). The yield of 
hydrogen was small except with catalysts containing 
zinc. Alloys containing 99% of silver or copper did 
not differ catalytically from the pure metals, so tha t 
probably a large proportion of the surface is active. 
P lated catalysts are ineffective on account of the rapid 
dissolution of the plating in the underlying metal. 
W ith any self-heating catalyst the mol. ratio of the 
carbon dioxide formed from equal mols. of alcohol is 
ethyl, 3  : ¡'sopropyl, 2  : «-butyl, 1 .

H. E. F. N o t t o n .
i s o P r o p y la c e t y le n y lc a r b in o l  a n d  t w o  s t e r e o -  

i s o m e r ic  f o r m s  o f d i i s o p r o p y lb u t in e n e d io l .  \ .
K r e s t i n s k i  and V. Ma r j i n  (J. Russ. Phys. Chem. 
Soc., 1927, 5 9 , 1 1 3 5—1140).—See A., 1927, 1052.
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A lkali com p o u n d s of p o ly h y d ric  alcohols an d  
ca rb o h y d ra te s . L. S c h m id , A. W a s c h k a u , and E. 
L u d w ig  (Monatsh., 1928, 49, 107— 110).—Carefully- 
purified ethylene glycol, glycerol, dextrose, lævulose, 
glycogen, and cliitin form definite monosodium 
compounds when treated  with sodium in pure, 
anhydrous liquid ammonia solution (cf. Schmid and 
Becker, A., 1925, i, 1388), the compound in each case 
being isolated and analysed. In  the case of the 
inulin compound the inulm was recovered unchanged 
in  rotation by decomposition with water.

J . W . B a k e r .
C onfig u ra tio n  of a-glycols fo rm e d  b y  o x id a tio n  

of e thy lene d e riv a tiv es . J . B ô e s e k e n  (Rec. trav. 
chim., 1928,47, 683—693).—The evidence for the con
figuration of the diols obtained by the oxidation of 
various open-chain and cyclic define derivatives by 
alkaline potassium permanganate or peracids is 
summarised and an attem pt a t correlation is made. 
In  the case of open-chain derivatives the evidence is 
not conclusive, the only proved case being the 
oxidation of maleic acid (cis) exclusively to meso- 
tartaric  acid, and of fumaric acid (trans) to  racemic 
acid. In  the cyclic series «/c/opentene, 1-methyl- and
l-phonyl-c//c/opentenc, indene, cyclohcxene, 1 -methyl- 
cyc/ohcxene, and tetrahydronaphthalene-1 : 2 -diol 
when oxidised with potassium permanganate yield 
exclusively, or almost exclusively, the cis-1 : 2 -diols. 
Evidence for the  configuration of the diols is based
(1 ) on the possibility of optical resolution of the trans- 
isomeridc, (2 ) the formation of complexes with boric 
acid and borates, with resulting increase in electrical 
conductivity, and (3) the formation of cyclic con
densation products with acetone. Thus oxidation by 
permanganate takes the expected course and i t  is 
suggested th a t intermediate products of the type
_ n __Q

Y ^£>Mn<[ arc formed which, by hydrolysis, yield

the cis-diols. On the other hand, oxidation by means 
of peracids usually takes the opposite course. Per- 
benzoic acid yields the ethylene oxide, whilst per
acetic acid yields the monoacetate of the diol, each 
product being smoothly hydrolysed to  the same diol. 
Thus c?/cZopentene, l-methylc?/c/opentenc, cyc/ohexene, 
and 1 -methylcf/cZohexene yield exclusively the trans- 
diol, whilst indene and l-phenylcycZohexene yield a 
m ixture of cis- and Zraws-diols. In  the former case 
the proportion of the two forms depends largely on 
the acidity or alkalinity of the medium and on the 
tem perature, the cis-form preponderating in acid 
media. In  the latter case in 0-05IV-sulphuric acid a t 
low tem peratures the cis- and Zrans-diols are formed in 
approxim ately equimolecular proportions. Thus the 
presence of a phenyl group on the ethylenic carbon 
atom  causes the formation of a large quantity  of the 
cis-form. Confirmation of this is found in the 
oxidation of stilbene and aZZo-stilbene with peracetic 
acid. Decomposition of butan-(3-ol w ith phosphoric 
acid a t  200° yields mainly cis-A^-butene, since 
the la tte r on oxidation w ith peracetic acid yields 
racemic butane-Py-diol. J . W . B a k e r .

P re p a ra t io n  of o8-d ih y d ro x y -» -b u tan e  ( te tra -  
m ethy leneg lyco l) an d  aS -d ib rom o-n -bu tane.
A. M ü l l e r  (Monatsh., 1928, 49, 27—30).—aS-Di-

hydroxy-?i-butane [phenylurethane, m. p. 183— 
183-5° (corr.), 163—164° on remelting; Hamonet, 
A., 1905, i, 403, gives 180—181°] is readily prepared in 
54% yield by reduction of ethyl succinate with sodium 
and absolute alcohol, followed, after removal of the 
alcohol by steam distillation in the usual manner, by 
distillation of the product with superheated steam. 
The aqueous distillate is distilled in a vacuum and an 
aqueous distillate passes over, leaving behind almost 
pure tetramethylenc glycol, which is again distilled in 
a vacuum. When the glycol is treated with a current 
of dry hydrogen bromide a t  80° for 5 hrs. a 70% yield 
of aS-dibromo-?i-butane is obtained.

J .  W. B a ic e r .
P in aco lin  tra n s fo rm a tio n  of a  py-butylene 

glycol. T . T a ir a  (Bull. Agric. Chem. Soc. Japan,
1927, 3 , 46—48).—When |3y-butylene glycol is dis
tilled with 25%  sulphuric acid, some methyl ethyl 
ketone is produced. Ch e m ic a l  A b s t r a c t s .

D im eth y l p ero x id e . A. R i e c h e  [with W. 
B r u m s h a g e n ] (B e r., 1928, 6 1 , [jB], 951— 956).— D i
methyl peroxide, b. p. 13-5°/740  mm., d 0-8— 0-85, is 
prepared by the action of potassium hydroxide on a 
m ixture of hydrogen peroxide and methyl sulphate in 
an indifferent atmosphere. T he gaseous substance is 
very freely soluble in alcohol and ether, freely soluble 
in  water. I ts  constitution is established by its re
duction to methyl alcohol. I ts  oxidising action is not 
profound; iodine is liberated slowly from acidified 
potassium iodide solution, whereas quinol and liydr- 
azobenzene are not oxidised. Almost quantitative 
reaction ensues when its ethereal solution is shaken 
with aqueous titanium  trichloride. I t  is extremely 
explosive, particularly when in the gaseous state, 
being unusually sensitive to shock; light appears to 
have little effect on it. Eormaldehyde is produced 
by its explosive decomposition. H. W r e n .

S y n th es is  of p a r t ly  acy la ted  g ly cerid es . II.
B. H e l f e r ic h  and H . S ie b e r  (Z. physiol. Chem., 
1928, 175, 311—315; cf. this vol., 44).—By the 
action of 2>-nitrobenzoyl chloride on glycerol ay-ditrityl 
ether in dry pyridine a t 0 ° is obtained the p-p-m'iro- 
benzoate, m. p. 188° (corr.), which by hydrolysis with 
hydrogen bromide in acetic acid yields glycerol- 
$--p-nitrobenzoaie, m. p. 120—121° (corr.). The 
structure of this is proved by its ready conversion by 
the action of benzoyl chloride in  pyridine into 
glyceryl ay-dibenzoate ¡3-^i-nitrobenzoate (Bergmann, 
Brand, and Dreyer, A., 1921, i, 444). Glyceryl 
ay-ditrityl ether (i-palmitate, m. p. 70—72° (corr.), is 
similarly obtained from the ay-ditrityl ether and 
palm ityl chloride. J .  W . B a ic e r .

P o ly m e risa tio n  a n d  cond en sa tio n . II . P ro 
d u c ts  of in te ra c tio n  of p o ta s s iu m  ace ta te  and  
ep ich lo ro h y d rin . P . A. L e v e n e  and A. W a l t i 
(J. Biol. Chem., 1928, 77, 685—696).—Epichloro
hydrin was heated with anhydrous potassium 
acetate (a) for 24 hrs. a t 120° rising to  150°, (6 ) for 48 
hrs. a t 125° rising to  155°. By fractional distillation 
of the product there was obtained in  the first case 
unchanged epichlorohydrin, glycidol acetate, diacetin, 
and diacetylglycerylglycidol, b. p. 110—114°/0-1 mm., 
m. p. 125°, and in the second case the above com
pounds together with impure triacetyldiglycerol, b. p.
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155—168°/0-05 m m .; the distillation residue appeared 
to consist of polymerides of glycerol of high mol. wt.

C. R . H a r in g t o n .
C h lo ro m eth y l su lp h a te . V. G r i g n a r d ,  C. 

T o u s s a i n t ,  and J . G a z in  (Bull. Soc. chim., 1928, 
[iv], 4 3 , 537— 542).— An account of work carried out 
prior to  the investigation of Fuchs and Katscher 
(this vol., 43). Chloromethyl ether (1 mol.) and 
fuming sulphuric acid (60% ; 1 mol.) in the cold 
afford a  fraction, b. p. 82—83°/22 mm., of the 
approximate composition 3S03,2(CH2C1)20 , probably 
a m ixture of maximum b. p., and identical with the 
liquid obtained by Houben and Arnold (A., 1907, i, 
1000). If  the tem perature is allowed to  rise to  160° 
until 4 mols. of sulphur trioxide are taken up, the 
products are a little chloromethyl sulphate, fractions 
of the approximate composition 2S03,(CH2C1)20  
and 3S03,(CH2C1)20 , and a solid residue, m. p. about 
150°, probably methylene sulphate. W ith 1 mol. of 
sulphur trioxide after several lirs. a t 160° a little 
chloromethyl sulphate is formed accompanied by 
chloromethyl pyrosulphate, 2S08,(CII2C1)20 . Chloro
methyl sulphate, b. p. 100—103°/12—13 mm., d'-
1-634, 1-453, is obtained in  26% of the theoretical
yield by distilling sulphur trioxide (1 mol.) into 1 mol. 
of chloromethyl ether, a t 105°, raising the tem 
perature to  200°, adding 0-5 mol. of chloromethyl 
ether, and heating for A hr. a t  200°; a t  1S0° the yield 
is only 14-3%. Equimolecular quantities heated in a 
sealed tube a t 180—200° for 50 min. give a 31% 
yield of chloromethyl sulphate. Hydrolysis with 
dilute sodium hydroxide affords sulphuric and hydro
chloric acids, formaldehyde, and formic acid, the 
last-named being formed by the action of the alkali 
on the formaldehyde. A ttem pts to  chloromethylate 
aniline, phenol, and benzene with this reagent were 
unsuccessful. R. B r ig h t m a n .

P re p a ra t io n  an d  p ro p e r tie s  of pp '-dicyanodi- 
e th y l su lp h id e . V. V. N e k r a s s o v  (J. Russ. Phys. 
Chem. Soc., 1927, 5 9 , 921—924).—Etliylenecyano- 
liydrin, prepared by the action of potassium cyanide 
on the chlorohydrin, when treated  a t 0 ° with thionyl 
chloride in chloroform solution, yields ¡3-chloro- 
propionitrile, which reacts vigorously with anhydrous 
sodium sulphide in the presence of methyl alcohol 
to give -dicyanodiethyl sulphide, m . p. 24—25°, 
possessing none of the toxic properties of “ m ustard 
gas.” On warming with acids and alkalis, thio- 
dipropionic acid is obtained quantitatively.

3VI. Z v e g in t z o v .
S p ec tro ch em ica l in v es tig a tio n  of e s te rs  of 

selen ious an d  se len ic  ac id . W. S t r e c k e r  and 
W. D a n ie l  (Annalen, 1928, 4 6 2 , 186— 194).— An 
investigation to  discover the existence or otherwise 
of the selenium analogues of the unsymmetrical “ sul
phites,” R-SOo-OR. Whilst, however, symmetrical 
ethyl sulphite and the isomeric unsymmetrical 
ester are respectively converted by magnesium phenyl 
bromide into diphenyl sulphoxide and phenyl ethyl 
sulpkone (cf. A., 1910, i, 532), the products of the 
interaction of alkyloxides and selenyl chloride on the 
one hand and of silver selenite and alkyl halides on 
the other give rise to  selenium when similarly treated. 
Optical examination of the selenious esters prepared

by the two different methods fails to  reveal any differ
ence between them.

Methyl selenite, prepared by adding selenyl chloride 
to  a well-cooled ethereal suspension of sodium 
methoxide, has b. p. 69°/15 mm., d f 1 1-7890,
1-48078. When prepared a t a low tem perature from 
m ethyl iodide and silver selenite in ethereal suspension, 
it has d f  1-761, v™'s 1-4S058. E thyl selenite from 
selenyl chloride has b. p. 82—83°/14-5 mm., d f
1-500, r i f1 1-46247, th a t from silver selenite having 
b. p. 83—84°/15 mm., d f  1-492, < 8'8 1-46125. 
n -Propyl selenite from selenyl chloride has b. p. 109°/15 
mm., d f  1-349, 61-46166, whilst th a t from the silver
salt has b. p. lll° /16 -5  mm., d f  1-343, < oc 1-46086.

The difficulties encountered by Meyer and Wagner 
(A., 1922, i, 620) when purifying selenic esters have 
beenovercome and pure specimens of three esters have 
now been examined : methyl selenate, b. p. 6 S— 
68-5°/3 mm., d f  1-750, mi95 1-44103; ethyl selenate, 
b. p. 76°/3 mm., d f  1-498, «J*4 1-43942; n -propyl 
selenate, b. p. 83—S4°/3 mm., d f  1-335, w™’3 1-45308. 
Details are given for the preparation of these esters 
from silver selenate. The esters can be kept 
indefinitely in sealed vessels.

When sodium metkylsulphonate is heated with 
phosphorus selenide, P 2Se5, a  30% yield of dimethyl 
selenide and a 38% yield of dimethyl diselenide 
(calculated on the phosphorus selenide) result (cf. 
Jackson, 1875). Hochwra lt’s directions (cf. B., 1926, 
513) for diminishing the production of the diselenide 
were found unsatisfactory. Dimethyl selenide has 
b. p. 54—55°/753 mm., d f  1-401, 1-47990, whilst
the b. p. (hitherto unrecorded) of the diselenide is
150—151°/745 mm. A ttem pts to prepare dimethyl 
selenoxide by oxidation of the selenide proved 
abortive. The densities a t  other tem peratures and 
refractive indices for other wave-lengths are recorded.

E. E. T u r n e r .
R eac tio n  of b ro m in e  w ith  a lip h a tic  ac ids. II. 

R ela tiv e  speeds of b ro m in a tio n  of ace ty l b ro m id e  
an d  ace ty l ch lo ride . H . B. W a t s o n .—See this vol., 
716.

P e rio d ic  e lec tro ly tic  o x id a tio n  of fo rm ic  acid .
E . M u l l e r  and S. T a n a k a .— See this vol., 720.

S te r ic  se rie s . IX . C o n fig u ra tio n  of th e  
m o n o su b s titu te d  p ro p io n ic  an d  su cc in ic  ac id s.
K. E r e u d e n b e r g  and A. L ux  (Ber., 1928, 6 1 , [I?], 
1083— 1 0 8 9 ; cf. this vol., 153).—Comparison of the 
optical properties of derivatives of Z-bromosuccinic 
acid with those of l[—)-malic and l(—)-bromopropionio 
acid shows the adherence of lcevorotatory bromo- 
succinic acid to  the Z-series. H the work of Kuhn and 
W agner-Jauregg (this vol., 506) is also taken into 
account, the following series m ay be regarded as 
established, natural Z(+)-lactie, Z(-)-halogenoprop- 
ionic acids, Z(4-)-alanine, Z(—)-malic, Z( —)-mono- 
lialogenosuccinic, and Z(-}-)-aspartic acids. Review 
of the results afforded by optical and chemical 
methods of determining the configuration of active 
compounds shows th a t a-hydroxy-, amino-, and 
halogeno-fatty acids of the same configuration almost 
universally suffer similar change in rotation under the 
influence of the same substituents provided th a t the 
use of solvents is avoided and all dipolar and associ
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ating groups (carboxyl, hydroxyl, amino-) are 
masked. Clough’s method appears to give tru s t
worthy results within the individual groups, b u t it is 
not suitable for comparison of substances belonging 
to different groups. In  the subjoined table the 
abbreviations “ opt.” and “ chem.” denote the 
determination of configuration by optical and chemical 
methods :

•a opt- opt
es —>-1{—)-halogenopropionic -<c~—>-l ( — )-halogenosuccin.io
o ' ’ - •: 1 -
•ao

acids
A

o•d

opt.> r
Z(-j-)-lactic acid 

opt.
N f

Z(+)-alanine

acids 

opt.
chem.

opt.

. chem. 
^ — >- opt.

l ( - ) -m a lic  acid 

opt.

Z(-j-)-aspartic acid

The following data are recorded : l( — )-bromo-
succinic acid, m. p. 179°, [a]j? —70-2°; \(-)-bromo- 
succinyl chloride, b. p. 56°/l m m , d~ 1-796, [ajg 
—58-4°; methyl Z-bromosuccinate, b. p. 79°/l m m , 
dVJ 1-513, [a]}? —65-3°; propyl l-bromosuccinate, m. p. 
108°/1 mm., d? 1-279, [a]'f¡ —41-5°; dl-bromosuccinbis- 
dimethylamide, m. p. 79° (obtained also from the 
active chloride); m ethyl Z(—)-chlorosuccinate, [a]„ 
—42-3°; ethyl l{ — )-chlorosuccinate, [a]g —32-7°; 
Z(—)-methoxysuccinyl chloride, d“ 1-341, [a]„
—44-6°; \(—)-acetylmahjl chloride, b. p. 11S°/14 m m , 
d~ 1-377, [a]tj -13-1°. H. W r e n .

E s te rs  of a -b ro m o b u ty ric  acid . V. D e u l o f e u  
(Bull. Soc. eh im , 1928, [iv], 43, 549—551).—The 
proptjl, b. p. 190-5—194° (50%), isopropyl, b. p. 179— 
182° (30%), and allyl, b. p. 1S9—193° (25%), esters of 
a-bromobutyric acid have been prepared in the yield 
indicated, using sulphuric acid as catalyst (cf. Michael, 
A , 1902, i, 69). R. B righ tm an .

C om ponen ts of u n s a tu ra te d  ac id s  of ch ry sa lis  
oil. W. K im u r a  (J. Soc. Chem. Ind. Japan, 1927,
3 0 , 858—865).—The unsaturated acids were separ
ated from the saturated acids by means of the lead 
salt-alcohol method and brominated. They were 
found to consist of oleic, linoleic, and linolenic acids 
as formerly reported by other investigators, bu t the 
content of linoleic acid was no t so small as formerly 
reported. The same conclusion was reached from the 
identification of the products of the oxidation of 
the mixed acids by potassium permanganate. The 
oxidation products were found to be dihydroxy- 
stearic acid, a- and (3-sativic acid, and linusic acid.

S. O k a .
S o y a-b ean  oil. I. C om ponen t fa tty  ac ids.

II . Iso la tio n  of d ip a ltm ito le in . Iv. H a s h i  (J. 
Soc. Chem. Ind. Japan, 1927, 3 0 , 849—855, 856— 
858).—I. The fa tty  acids of soya-bean oil were 
separated into a solid (10-6%) and a liquid (85-4%) 
part by means of Twitchell’s lead salt-alcohol 
method. The solid fa tty  acids were esterified with 
m ethyl alcohol and the esters fractionated. They 
were found to  consist of much palmitic acid, an 
appreciable am ount of stearic acid, and a little 
aracliidic acid. Bromination of the liquid fa tty  acids 
shows the presence of linolenic acid, 2-9%; linoleic

acid, 51-5%; oleic acids, 35-6%; and solid fatty  
acids, 1 1 -1 %.

II. The dipalmitolein was extracted with acetone 
from soya-bean oil and purified by ten recrystall
isations from the same solvents. S . O k a .

R eduction  of a-elseostearic acid . (¿VA-Linoleic 
ac id  an d  A*-oleic a c id .) J . B o e s e k e n  and J . v a n  
K r im p e n  (Proc. K . Akad. Wetensch. Amsterdam, 
1928, 3 1 ,  238—240).—By an improvement in the 
hydrogenation method previously employed (A , 1927, 
1169), the first reduction product of ethyl a-elseostcar- 
ate has been obtained pure and octodecadienic acid, 
m. p. 28-5°, n]rl 1-4639, has been separated from it 
and shown by ozonisation to have double linkings at
i and X. For the ethyl ester n]°, is 1-4746, mol. 
refraction 96-S7 (calc. 95-28), and iodine value 109 
(calc. 180). These facts point to the existence of a 
conjugated system. If this ester is hydrogenated 
with two thirds of the calculated am ount of hydrogen, 
the product hydrolysed, and the acid recrystallised, 
the largest fraction has m. p. 38-5°, n™ 1-4432, yields 
hexoie and sebacic acids on ozonisation, and gives no 
lowering of m. p. when mixed with Bertram ’s vaccenic 
acid (Chem. Weekblad, 1927, 2 4 , 226). M . S. B u r r .

S e p a ra tio n  of g lycerides. IV. O il of s ilk 
w o rm  pupa. B. S u z u k i  and Y . Y o k o y a m a .  V. 
C od-liver oil. B. S u z u k i  and Y . M a s u d a  (Proc. 
Imp. Acad. Tokyo, 1928, 4 , 161— 164, 165—168).—
IV. Bromination of oil of silkworm pupa by the 
method previously described (this vol., 152) gives 
dioleo-linolenin bromide, m. p. 8 6 °, yielding, on 
hydrolysis with hydrochloric acid, hexabromo- and 
dibromo-stearic acids, two isolinoleo-d ilinolenin
bromides, m. p. 133° and 154° (hydrolytic products, 
hexabromostearic acid and «solinoleic acid tetra- 
bromide), trilinolenin bromide, m. p. 172° (cf. -loc. 
cit.), triolein bromide (hydrolytic product, dibromo- 
stearic acid), palmito-oleo-linolenin bromide (hydrolytic 
products, hexabromostearic, dibromostearic, and 
palmitic acids), and polmito-diolein bromide (hydrolytic 
products, dibromostearic and palmitic acids).

V. From  cod-liver oil, there were obtained stearid- 
ono-diclupanodonin bromide, m. p. 125°, hydrolysed by 
hydrochloric acid to octabromostearic acid (I), m. p. 
2 0 0 ° (decomp.), and decabromobehenic acid, diarachid- 
ono-clupanodonin bromide, m. p. 1 1 2 ° (hydrolytic 
products, decabromobehenic and octabromoarachidic 
acids), diclupanodono-linolenin bromide, m. p. 118° 
(hydrolytic products, hexabromostearic and deca
bromobehenic acids), clupanodono-stearidono-zoomarin 
bromide, m. p. 2 2 0 ° [hydrolytic products, (I), dibromo- 
pahnitic and decabromobehenic acids], clupanodono- 
arachidono-zoomarin bromide, m. p. 105° (hydrolytic 
products, decabromobehenic, octabromoarachidic, and 
dibromopalmitic acids), clupaiwdono-stearidono-aracli- 
idonin bromide, m. p. 240° (decomp.); [hydrolytic 
products, (I), decabromobehenic and octabromo
arachidic acids], two linoleno-dizoomarin bromides 
(hydrolytic products, hexabromostearic and dibromo
palmitic acids), and linoleo-diazoomarin bromide (hydro
lytic products, tetrabromostearic and dibromopalmitic 
acids).

[With Y . Y o k o y a m a .]—Debromination of (I), 
followed by catalytic reduction of the unsaturated acid,
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C18H 280 2 (stearidonic acid), produced, gives stearic 
acid." " H . B u r t o n .

Influence of th e  r in g  oxygen  a to m  on th e  ra te  
of re a c tio n  of c e r ta in  lac tones. E. H o l l o  (Ber., 
1928, 61, [-B], 895—906).—Measurements are recorded 
of the rates of hydrolysis and lactonisation of ethylene 
glycollate, a-hydroxypropionate, a-hy dr oxy - - bu ty  r - 
ate, a-hydroxyisobutyrate, S-valerolactone, and 
a-methyl-S-valerolactone in 50 vol.-% aqueous acetone 
at 25° (±0-1°) in the presence of hydrogen chloride as 
catalyst, the course of the change being followed by 
titration with barium hydroxide a t 0 ° in presence of 
phenolplithalein. Alkyl groups in the a-position 
retard hydrolysis and lactonisation, their effect being 
more pronounced in the first proccss; their sequence 
of activity is M e< E t< M e2. W ith the ether-lactones 
investigated, the presence of a cyclic oxygen atom 
depresses the ra te of hydrolysis to  about 56—57% and 
tha t of lactonisation to  about 39—41% of th a t of the 
usual 8-lactones.

Ethylene glycollate, m. p. 31°, b. p. 213—214°/ 
747-6 mm., d f  1-2521, is prepared in 70—80% yield by 
the action of chloroacctic acid on the monosodium 
compound of ethylene glycol in  the presence of ethyl
ene glycol. Excess of solvent is removed a t  as low a 
tem perature as possible or by means of acetone and 
the sodium [3-hydroxycthoxyacetate is decomposed 
with hydrochloric or phosphoric acid; the liberated 
acid is distilled, whereby anhydrisation occurs 
for the main part. Slowly when preserved, immedi
ately under the influence of hydrogen ions, the 
monomeric form passes into a polymeride, m. p. 6 6 — 
6 8 °, b. p. 216—220°, from which it  is regenerated by 
distillation. Analogous methods are used in the 
preparation of ethylene ct-hydroxypropionate, b. p. 
100—101°/17 mm., ethylene a-hydroxy-n-butyrate, b. p. 
104-5—105°/20 mm., and ethylene a-hydroxyiso- 
butyrate, b. p. 120—128°/20 mm., which coidd not be 
caused to solidify and are found by analysis to 
contain a small proportion of the corresponding 
hydroxy-acids. 8-Valerolactone, b. p. 116—118°/ 
25 mm., is obtained in 60—70% yield by heating 
sodium S-iodovalerate in a vacuum ; it slowly passes 
into a colourless polymeride. x-Methyl-8-valero- 
lactone lias b. p. 116—117°/16 mm. H. W r e n .

C on fig u ra tio n al re la tio n sh ip s  of a -hydroxy- 
valeric an d  lac tic  ac ids. P. A . L e v e n e  and H. L . 
B a l l e r  (J. Biol. Chem., 1928, 77, 555—562).— 
d-a-Hydroxy-w-valeric acid, [a]g +1-5° (barium salt, 
[ajg —4-9°), was converted into ethyl u-hydroxy- 
n-valerate, b. p. Sl°/20 mm., [ajg —5-05°, which gave, 
on reduction, 1 -pentane-a$-diol, b. p. 78—81°/1 mm., 
[a]® —9-8° in alcohol (dipKenylcarbamate, m. p. 
110—113°, [a]j? —12-2° in alcohol). a.-Chloropentan- 
P-oZ, b. p. 59—62°/14 mm., obtained by the action of 
cliloroacetaldehyde on magnesium propyl bromide, was 
oxidised to  chloromethyl propyl ketone, b. p. 55—57°/ 
15 m m .; this was converted into hydroxymethyl 
'propyl ketone, b. p. 62—64°/18 mm., which, on 
treatment with actively fermenting yeast, gave
&-pentane-a.$-diol, b. p. 97—99°/13 mm., [ajfj -{-16-62° 
iu alcohol (diphenylcarbarnate, m. p. 107— 110°, 
M S +16-5° in alcohol); this, with hydrogen bromide, 
gave &-y.-lyromopentan-&ol, b. p. 72—74°/18 mm.,

[*]d +10-5°, which, on reduction, gave d-methyl- 
propylcarbinol, [ajj? +14-3° in alcohol (n-naplithyl- 
carbamate, m. p. 94— 96°, [a]-JJ -j-17-7°). I t  follows 
th a t fZ-a-hydroxy valeric acid is configurativcly 
related to  ¿-y-hydroxyvaleric acid (since the latter 
gives (Z-pentane-ap-diol on reduction) and hence to 
5-lactic acid (A., 1926, 1024). C. R. H a r i n g t o n .

S y n th es is  of trim e th y lcy c io h o m o te tro n ic  acid . 
R. A n s c h u t z  and H. Q u i tm a n n  (Annalen, 1928, 462,
97— 104).— p-Acetoxy-aa-dimethylbutyric acid is con
verted by thionyl chloride into (3-acetoxy-aa-dimetliyl- 
butyryl chloride, b. p. 1 0 1 °, which reacts with methyl 
sodiocyanoacetate to  give methyl fi-acetoxy-acc-dimethyl- 
butyrylcyanoacetate,
OAc-CHMe-CMe2-CO-CH(CN)-COoMe, b. p. 108°/
0-5— 1 mm. (ammonium  salt, hygroscopic; silver salt). 
The corresponding ethyl ester has b. p. 110—112°/
0-5—1 mm. (silver salt) . E ither ester is converted by 
concentrated hydrochloric acid into trimethylcyclo-
homotetronic acid, (also + 1  or 2 H 20 ),

OHMe’O’CO
m. p. 106-5°, b. p. 116—117°/0-5—1 mm. (silver salt 
described), also obtained by the action of sodium 
hydroxide a t  50° on methyl trirncdhylcyclohomotelronic

acid carboxylate, C° 2̂ C> b - P- 112— 114°/

0-5— 1 mm., which is formed when methyl sodio- 
malonate reacts with (3-acetoxy-aa-dimethylbutyryl 
chloride. The tetronic acid condenses with form
aldehyde In aqueous solution to  give the methylenebis- 

^Me2-CO-CH-~'derivative,
^CHMe-OCO

CH2, m. p. 191°, with
2

chloral similarly to  give the trichloroethylidenebis- 
derivative, m. p. 143° (decomp.), and with paraldehyde 
in dilute aqueous acid solution to give the elhylidenebis 
compound, m. p. 154° (decomp.). E. E. T u r n e r .

H is to ry  of th e  iso m e rism  of fu m a ric  an d  m ale ic  
ac ids. R. A n s c h u t z  [with O. S c h a r f e n b b r g ,  P. 
T r u m m e l ,  A. v o n  V o l b o r t h ,  and O. N e u h a u s ]  
(Annalen, 1928, 461, 155—191).—P artly  historical, 
partly  polemical against K uhn and Ebel (A., 1925, i, 
780), and for the rest mainly a publication of results 
recorded in Bonn theses since 1888. The object of the 
present paper is to  decide between the two possible 
formula; (I and II)  for maleic acid and its derivatives :

H-C-C02H  H-C—C(OH)„
(I.) || " || > 0  "(it .)

h -c -c o 2h  h -c - co

I t  is concluded th a t there are two main tendencies a t 
w ork : th a t for the formation of symmetrical molecules 
(as I) and th a t for the formation of five-membered 
rings (as II). The results obtained appear to  show 
th a t the salts, esters, and amic acid are of type (I) for 
maleic acid itself, whilst alkyl- and phenyl-maleic acids 
give derivatives of type (II). When more than one 
alkyl group is present, the ammonium salts of the amic 
acids closely resemble ammonium carbamate, a fact 
which is p u t forward as evidence in favour of the above 
contention. A number of new substances are 
described, as below. «

CH-C(NH2)-0H 
Citraconamic acid, || ^>0 , has m  p.

CMe-CO
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124—125° (silver salt; methyl ester, m. p. 84— 85°). 
The ammonium  and silver salts and the methyl (m. p.
126—127°) and ethyl (m. p. 158°) esters of citracon- 
anilic acid (as I  or II) are described. Gitracon-p- 
toluidic acid, from ̂ -toluidine and eitraconic anhydride 
in ether, has m. p. 170—171° (methyl and ethyl esters, 
m. p. 105° and 168— 169°, respectively; ammonium  
and silver salts). Citracon-p-tolil, m. p. 114—115°, 
is formed from the last-named acid or esters by 
boiling with water. Citraconsemiphenylhydrazide has 
m. p. 108-5°.

Ethyl hydrogen ethylfumarate, C02H ,CH;CEt,C02E t, 
has m. p. SS°, whilst its isomeride, 
C02Et'CH!CEt*C02H, has m. p. 53°. Ammonium  
ethylmaleamate is described, as are also ethylmale- 
imide, m. p. 141°, and ethylmaleanilic acid, m. p. 106— 
107°. The last-named is converted by boiling water 
or by acetjd chloride into the anil, m. p. 129— 130°, 
which is steam-volatile. The methyl ester, m. p. 
118—119°, and ammonium  salt of ethylmaleamic acid 
are described.

Dimethylmaleic acid, prepared from the cyano- 
hydrin, b. p. 127—-128°/13 mm., d f  1-0549 (acetyl 
derivative, b. p. 148—149°/18 mm.), of ethyl aceto-, 
acetate by Michael’s method, was converted through 
the anhydride into ammonium dimethylmaleamale 
(corresponding silver salt and methyl ester, m. p. 
57—58°, described). Both ammonium ethyl- and 
dimethyl-maleamates behave like ammonium carb
am ate towards hydrochloric acid. The free amic 
acids are incapable of existence, the acid therefore 
producing ammonium chloride and the corresponding 
anhydride. Evaporation of a solution of ammonium 
dimethylmaleate gives the imide, m. p. 113°. Addition 
of ethereal ethylamine to  an  ethereal solution of 
dimethylmaleic anhydride gives ethylammonium di- 
methylmaleamate, converted by hydrochloric acid 
into dimethylmaleic anhydride. Ammonium di- 
methylmaleanilate and the corresponding silver salt 
and methyl ester, m. p. 69—70°, are described. 
Dimeiliylmalc-])-toluidic acid has m. p. 74—7 7 ° 
{ammonium and silver sa lts ; the methyl ester, from the 
silver salt and methyl iodide, passes on recrystallis
ation into the p -tolil, m. p. 1 1 0 °).

Ammonium dietliylmaleamate, in. p. 136—137°, and 
the corresponding silver salt are described. Phenyl- 
ammonium diethylmaleanilale has m. p. 52—53° and 
the corresponding -p-toluidine derivativo m. p. 5 7 °. 
Diethylmaleanil, m. p. 62—63°, is obtained when the 
aniline salt is boiled with water.

Ammonium diphenylmaleamaIe has m. p. 147—148° 
(stiver salt). \i-Methylphenylammonium diphenylmale- 
-p-toluidate, m. p. 119—120°, is convertible into 
diphenyhnale-\>-tolil, m. p. 194°. '

Ammonium  and silver bromocitraconamate are 
described. Plienylammonium bromocitraconanilate, 
m. p. 127—-128°, is convertible into bromocitraconanil, 
m. p. 144°. The ammonium  and silver salts of 
bromocitraconanilic acid are described, p -Methyl- 
phenylammonium bromocitracon-^-toluidate and the 
corresponding ammonium  and silver salts are described. 
Bromocitracon-~p-tolil has n>. p. 135-9—136°.

Bromofumaryl chloride, b. p. 93°/14 mm., is converted 
by aniline into the chloride-anilide, 
NHPh-CO-CHICBr-COCl, m. p. 154° (corresponding

methyl ester-anilide, m. p. 126°; the dianilide, m. p. 
162°). Anilidofumardianilide has m. p. 194° and 
anilidomaledianilide, m. p. 175°. Bromofumaryl 
cJiloride-p-toluidide has m. p. 159°, the di-'p-toluidide, 
m. p. 184°, and bromofumar--p4oluidic acid, m. p. 169° 
(■methyl ester, m. p. 105— 106°). Bromofamar-$- 
naphthylamide chloride has m. p. 160° and the di-{i- 
naphthylamide m. p. 234°. Bromofumar-fi-naphthyl- 
amic acid has m. p. 176—-177° (indef.) (methyl ester, 
decomp. 116— 117°). The silver salt and methyl ester, 
m. p. 1 2 2 °, of bromomaleanilic acid are described. 
Bromomale-j>-toluidic acid has m. p. 162°, the methyl 
ester, m. p. 92°, and the p -tolil, m. p. 144—145°. 
Jfromomale-2-naphthylamic acid. m. p. 173°, methyl 
ester, m. p. 1 1 2 °, and the corresponding [i-naphthyl- 
imide, m. p. 208°, are described.

Fumaryl bromide h a s  b . p . 113—115°/32 m m ,,  
fum aryl chloride methyl e s te r  b . p . 83°/17 m m .,  
fumaryl chloride ethyl e s te r  b . p .  84°/17 m m ., benzyl 
fumarate m . p . 60—61°, a n d  benzyl hydrogen fumarate 
m . p . 98°. Benzyl hydrogen citracoiiate, m . p . 8 6 °, 
g iv e s  b e n z y l  a lc o h o l  a n d  c itr a c o n ic  a n h y d r id e  w h e n  
d is t i l le d  a t  13 m m . Benzyl mesaconate h a s  b . p .
160—165°/0-5 m m . a n d  benzyl hydrogen mesaconate 
(a  c o m p o u n d )  m . p . 71-5°. E. E. T u r n e r .

C leavage of e th y l aa '-d ib ro m o ad ip a te  by 
d ie th y lam in e . R . C. F u so x  (J. Amer. Chem. Soc., 
1928, 50, 1444— 1449).—I t  is suggested th a t ethyl
l-dicthylaminoc?/ctobutane-l : 2  - die arb oxy late is first 
formed and then decomposes into (a) ethyl acrylate, 
which gives w ith diethylamine ethyl p-diethylamino- 
propionate, and (b) ethyl a-diethylaminoacrylate, 
which is hydrolysed by dilute acid to  ethyl pyruvate. 
This mechanism is confirmed by the observation th a t 
the product regarded by von Braun (A., 1926, 112S) 
as ethyl a-diethylaminopropionate is actually the 
P-diethylamino-derivative (Fliirscheim, A., 1904, i, 19), 
and th a t in absence of water or acid, the reaction 
product contains, in addition to the p-diethylamino- 
ester, a second ester of the same b. p. which is con
verted by acid into ethyl pyruvate.

H. E. F . N o t i o n .
R ed u ctio n  of p o ly b asic  a -hydroxy-ac ids u n d e r 

th e  s im u ltan e o u s  influence of ca ta ly s ts . V. N. 
I p a t i e v  and G. R a z u b a i e v  (J. Russ. Phys. Chem. 
Soc., 1927, 59, 10S3—1086).—See A., 1927,“ 1054.

E ffect of h y d ro g en  a t  h ig h  p re s su re s  an d  te m 
p e ra tu re s  on so lu tio n s  of s u b s titu te d  h y d ro x y - 
succ in ic  ac id s  in  th e  p re sen ce  of a lu m in a  and  
n ick e l oxide a s  ca ta ly s ts . G. R a z u b a i e v  (J. 
Russ. Phys. Chem. Soc., 1927, 59, 1071:—1076; cf. 
A., 1926, 1124).—The behaviour of the sodium salts 
of a - hydroxy - a' - metln'lsuccinic, a - hydroxy - aa ' - di- 
methylsuccinic, and a  - hydroxy - a - methyl - a '-  ethyl- 
succinic acids a t 250° and 60—80 atm. in  the  presence 
of hydrogen, with alumina and nickel oxide as 
catalysts, was investigated, in order to verify the 
mechanism suggested (loc. cit.) for the condensation 
of sodium lactate into sodium succinate, under the 
same conditions, by way of the formation and decom
position of K-hydroxy-aa'-dimethylsuccinic acid. In 
all cases, a yield of 25—30% of methylsuccinic acid 
was obtained, together with quantities varying from 
IS to 45% of formic and acetic acids, as well as traces
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of the higher fa tty  acids. In  the case of a-hydroxy- 
a-methyl-a'-ethylsuccinic acid, 30% of butyric acid 
was formed. M. Z v e g in t o v .

C ondensation  of a-hydroxy- said a -keto -ac ids 
u n d e r  th e  s im u ltan e o u s  influence of c a ta ly s ts . 
V. N. I p a t ie v  and G. R a z u b a ie v  (J. R uss. Phys. 
Chem. Soc., 1927, 59, 1077—10S1).— See A., 1927, 
1053.

L actone fo rm a tio n  of ce llob ionic an d  gluco- 
a rah o n ic  ac ids, an d  i ts  b e a r in g  on  th e  s tru c tu re  
of cellobiose. P . A. L e v e n e  arid M; L . W o lf k o m  
(J. Biol. Chem., 1928, 77, 671—683).—Cellobionic 
acid forms one lactone with a  5-membered ring, 
whilst glucoarabonic acid forms two lactones with 4- 
and 5-membered rings, from which i t  follows th a t in 
cellobiose the reducing sugar is substituted in  the 
S-position (cf. Zemplen, A., 1926, 822; H aworth and 
others, this vol., 47). Cellobiose. oxime, m. p. 122— 
123°, has been obtained crystalline; other modific
ations of the work of Zemplen (loc. cit.) are described.

C. R. H a r i n g t o n .
a -C h lo ro -  an d  a -b ro m o -a -su lp h o p ro p io n ic  

ac id s  an d  th e ir  re so lu tio n . H . J .  B a c k e r  and 
H. W. M o o k  (Bull. Soc. chim., 1928, [iv], 4 3 ,  542— 
549).—a-Chloro-x-sidphopropionic acid (+ H 20), m. p. 
93—94° [potassium, thallium, and barium (+ 3 H 20) 
salts], is obtained in  50% yield by the action of
1 mol. of sulphurio anhydride on 1 mol. of a-chloro- 
propionic acid a t 120—170°, or in 70% yield by 
heating barium a-sulphopropionate with 1 0 0 % excess 
of barium chlorate and hydrochloric acid in a  sealed 
tube a t  1 0 0 °, a - Bromo - a - sulphopropionic acid 
(+ H 20), m. p. 105—110° [potassium, thallium, and 
barium (+ 3 H aO) salts], is similarly prepared. W ith 
barium a-sulphopropionate a tem perature of 140— 
175° is required for bromination. Both acids have 
been resolved by decomposition of their sodium salt 
with strychnine acetate. l-a-Chloro-a-sulphopropionic 
acid (strychnine salt; sodium  salt, [a] 0 —0-73°) has 
[a]D —0 -2 0 °, \-'i.-bromo-v.-siilphopropionic acid (strych
nine salt, sodium salt, [a]D —0-33°), [a]D —0-03°. 
Both the active acids and their salts are stable a t 
temperatures up to  1 0 0 °, and the presence of alkali 
effects hydrolysis and not racemisation (cf. A., 1925, 
i, 359, 632). R. B r i g h t m a n .

S ilv e r x an th a te . A. R e y c h l e r  (Bull. Soc. chim. 
Belg., 1928, 3 7 ,  165—167).—Silver xanthate is pre
pared by the action of potassium xanthate on silver 
nitrate, chloride, bromide, or iodide. I t  is a yellow, 
crystalline substance, unaffected by boiling dilute 
hydrochloric and sulphuric acids, bu t is decomposed 
by a m ixture of nitric and hydrochloric acids forming 
silver chloride. I t  is not acted on by dilute alkalis, 
but is decomposed by concentrated alkalis. I t  is 
soluble in alkali cyanide solutions, from which i t  is 
reprecipitated by acidification, bu t it  does not dis
solve in sodium thiosulphate solution. If potassium 
xanthate is added to a sodium thiosulphate solution 
of a silver salt, silver xanthate is precipitated.

H . B u r t o n .
A ction  of zinc on m ix tu re s  of p o lyhalogena ted  

h y d ro c a rb o n s  w ith  k e to n es  an d  a ldehydes. I.
Cu c u l e s c u  (Bui. Soc. Romane Stiin., 1928, 30, 39— 
41).—When metallic zinc acts on a m ixture of a

polyhalogenated paraffin hydrocarbon with an alde
hyde or ketone, the metal combines with the halogen, 
and the resulting halide m ay form a molecular com
pound with the aldehyde or ketone, and a:t the same 
time hydrocarbons are evolved; in no case is an 
organo-metallic compound produced. The mixtures 
containing an aldehyde react more readily than those 
containing a ketone. R. C u th iI iL .

A p p lica tio n  of th e  M erlin g  re ac tio n  to  a ld e 
hydes. S y n th e s is  of iso p ro p y lace ty len y lcarb -
inol. V. K r e s t i n s k i  and F. S o l o d k i  (J. Russ. 
Phys. Chem. Soc., 1927, 5 9 , 1141—1147).—See A .,
1927, 1052.

S y n th e s is  w ith  d iazo m eth an e . IV. R eac tion  
b e tw een  aldehydes an d  d iazo m eth an e . F. 
A r n d t  and B. E i s t e r t  (Ber., 1928, 61, [J3], 1118— 
1 1 2 2 ).—Chloral in ethereal solution is slowly converted 
by diazomethane into aaa-trichloropropylene (iy-oxide, 
b. p. 44— 45°/13 mm. (together with a  small pro
portion of methyl dichloroacetatc), and not trichloro- 
acetone as stated  by Schlotterbeck (A ., 1907, i, 185, 
478; 1909, i, 553). The constitution of the com
pound follows from its indifference towards o-nitro- 
phenylhydrazine and semicarbazide and its conver
sion by concentrated hydrochloric acid into $-hydroxy- 
aaay-tetrachloropropane, b. p. 95—96°/17 mm. (non
crystalline benzoyl derivative), and by acetic anhydride 
and ferric chloride into $y-diacetoxy-wx-tricIdoro- 
propane, b. p. 126—128°/16 mm.

m-Nitrobenzaldehyde and diazomethane afford 
exclusively m-nitroacetoplienone, whereas ¿j-nitro- 
benzaldehyde gives a m ixture of ^-nitroaeetophenone 
and j»-nitrophenylethylene oxide. I t  appears th a t 
the production of substituted ethylene oxides is to 
be expected, particularly from those aldehydes which 
have a pronounced tendency towards the formation 
of hydrates. H. W r e n .

N ie ren s te in  reac tio n . M. N i e r e n s t e i n  (Nature,
1928, 1 2 1 , 940).—Polemical concerning the reaction 
between diazomethane and acyl chlorides.

A . A. E l d r i d g e .
C ata ly tic  co n d en sa tio n  of m e th y l e th y l ketone. 

A . P e t r o v  (J. Russ. Phys. Chem. Soc., 1928, 6 0 , 
485—489).—Methyl ethyl ketone when heated to 
380—400° under SO—100 atm . pressure in  the 
presence of a clay catalyst gives a small yield 
of condensation products, consisting of mesityl 
oxide, triethylbenzene, and homoi-sophorone. Where 
sodamide is used as the catalyst, the yield of con
densation products is considerably higher; these 
consist of a m ixture of isomeric homoisophorones, 
which on hydrogenation yield a m ixture of cyclic 
hydrocarbons, CJ2H 2i1. R. T r u s z k o w s k i .

A ction  of p h o sp h o ru s  p en tach lo rid e  on  ethy l 
te r t .-b u ty l ketone. T ra n s fo rm a tio n  of (3-hydr- 
oxy-S8-d im e th y lp en tan -y -o n e  (trim eth y lace ty l- 
m eth y lca rb in o l) in to  ace ty l-ferf.-b u ty lcarb in o l.
V . V a s s i l i e v  (Bull. Soc. chim., 1928, [iv], 4 3 ,  563— 
567).—E thyl tert.-butyl ketone with 1 mol. of phos
phorus pentachloride (slight excess) a t 70° affords 
fi-chloro-SS-dim ethylpe7itan-y-o)ie (a-chloroethyl tert.- 
butyl ketone), b. p. 84°/53 mm., d f  0-9814, which 
when heated with 3 mols. of potassium formate in
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methyl alcohol a t 150° for 10 hrs. gives mainly 
acetyl-text.-butylcarbin ol, b. p. 108— 1 1 1 ° /1 0 0  mm., d f
0-9352 (sem icarbazone, in. p. 188°), together with a 
little SS-dim ethylpentane-fiy-diol, m. p. 54°, the form
ation of the glycol being due to  the reducing action 
of the potassium formate. Under these conditions 
the trhnethylacetylmethylcarbinol (P-hydroxy-SS-di- 
methylpentan-y-one, first formed (cf. Favorsky and 
Achmarine, A., 1913, i, 1 2 ), b. p. 103—108°/100 nun. 
(semicarbazone, m. p. 133—134°), is almost entirely 
converted into the isomeric acetyl-feri.-butylcarbinol, 
the conversion not being, however, quite complete, 
since -with magnesium phenyl bromide the product 
affords, in addition to  ^-phenyl-85-dim ethylpentane- 
fiy-diol, m. p. 82-5°, traces of y-phenyl-88-dim ethyl- 
pentane.-$y-diol, m. p. 94°. The keto-alcohol pre
pared from p-bromo-88-dimethylpentan-y-one is also 
a mixture, and in either case complete conversion 
into acetyl-teri.-butylcarbinol is obtained by heating 
in a sealed tube a t 1 2 0 ° for 5— 6  hrs. with a little 
sulphuric acid. W ith magnesium methyl bromide 
acetyl-ieri.-butylcarbinol gives fiSS-trimethylpentane- 
Py-diol, m. p. 64-5—65° (crystallographic measure
ments for the two forms are given), oxidised by 4% 
potassium permanganate to (3-hydroxy-aa-dimethyl- 
fl-to'/.-butylethylene oxide, and identical with the 
glycol obtained by Prileschaeff (A., 1904, i, 795).

R . B r ig h t m a n .
T ra n s fo rm a tio n  of oxoctenol in to  ace ty lm eth y l- 

ie rf .-b u ty lca rb in o l. ( M l l e . )  A. I. O u m n o v  (Bull. 
Soc. cliim., 1928, [iv], 43, 571—573).—W ien  heated 
in a sealed tube for 8  hrs. a t 1 2 0 ° with alcoholic 
sulphuric acid p-hj^droxy-aa-dimethyl-p-ieri.-butyl- 
ethylene oxide (oxoctenol) is converted into acetyl- 
methyl-tevt.-bulylcarbinol, b. p. 176—17S°/746 mm., 
d f  (semicarbazone, m. p. 190—190-5°), oxidised by 
chromic acid and potassium hydrogen sulphate to 
pinacolin and acetic acid, together with some tri- 
methylacetic acid (by oxidation of pinacolin).

R . B r ig h t m a n .
T ra n s fo rm a tio n  of i.so b u ty ry ld im eth y lcarb in o l 

in to  ace ty lm ethy li.sopropy lcarb ino l. (jMl l e .) A. I. 
O u m n o v  (Bull. Soc. cliim., 1928, [iv], 43, 568— 
571).—¿soPropyl a-bromoisopropyl ketone with 20% 
potassium carbonate gives a ketone alcohol, b. p.
161—162°, d f  0-9132 (semicarbazone, m. p. 178— 
179°), isomeric with th a t obtained when the corre
sponding chloro-ketone is used (A., 1913. i, 12). W ith 
magnesium phenyl bromide the new product affords 
y-jihenyl-fiS-dimdhylpenlane-fiy-diol, m. p. 75—76°, 
oxidised by chromic anhydride and potassium 
hydrogen sulphate to acetone and phenyl tsopropyl 
ketone. The new ketone alcohol is thus isobutyryl- 
diriiethylcarbinol, and when warmed with alcoholic 
sulphuric acid for 8  Ins. a t 1 2 0 ° is converted into the 
isomeride previously prepared (loc. cit.). W ith m ag
nesium phenyl bromide this isomeride affords §-phen\jl- 
y$8-triniethylpentane-Py-diol, b. p. 153—155°/14 mm., 
oxidised to  acetophenone and methyl j'sopropyl 
ketone, the latter being further oxidised to acetic 
acid and acetone. The isomeride is thus acetyl- 
methyl-isopropylcarbinol and not isobutyryldimethyl- 
carbinol, as originally stated  (loc. cit.), the latter 
undergoing transformation under the experimental 
conditions, probably with interm ediate formation of

an oxide alcohol. The presence of traces of such an 
intermediate compound m ay explain the low yields 
(up to 70%) obtained in preparation of the semi- 
carbazones, and of variations in density and b. p. 
of the ketone alcohol prepared from the chloro- 
ketone and by transposition. R. B r i g h t m a n .

C arb o h y d ra te s  an d  po ly sacch arid es . X III. 
P ro p e r tie s  of yS-dihydroxy ca rb o n y l deriv a tiv es 
an d  th e ir  b e a rin g  on th e  p o ly m erisa tio n  of po ly 
sacch arid es . H . H i b b e r t  and C. P. B u r t  (J. 
Amer. Chem. Soc., 1928,50,1411— 1416).—A P-Heplen- 
Z-one, b. p. 150—152°, synthesised from crotonalde- 
hyde by way of A^-buten-a-ol, a-bromo-A^-butene, and 
ethyl AP-butenylacetoacetate, b. p. 135—139°/46 mm., 
is oxidised by barium permanganate to methyl yS-di- 
hydroxyamyl ketone, b. p. 139—143°/10 mm. In  
presence of a trace of sulphuric acid a t 90° this loses
1 mol. of water, giving a resinous polymeric anhydride, 
mol. wt. 553—590 in benzene. The corresponding 
product from m ethyl yS-dihydroxybutyl ketone (cf. 
A., 1924, i, 16) has mol. wt. 395— 445 in phenol and 
3706 in camphor. The nature of these anhydrides 
and their relation to cellulose are discussed. When 
the next higher homologue, py-dihydroxv-fí-mcthyl- 
heptan-^-one (Harries, A., 1902, i, 345), is heated 
with or without traces of sulphuric acid, (3-inethyl- 
Aí'-lieptenone py-oxide is formed w ithout notable 
polymerisation. H . E. F. N o t t o n .

R in g  s tru c tu re  an d  o p tica l re la tio n sh ip s  in  th e  
m a n n o se -rh am n o se -ly x o se  se r ie s  of su g a rs . 
Iso la tio n  of a new  fo rm  of lyxose. W. N. H a w o r t h  
and E. L. H i r s t  (J.C.S., Í92S, 1221—1230).—The 
additive principle of optical superposition as used by 
Hudson (cf. A ., 1926, 714) in ascribing a  1 : 4  ring 
structure to  a-methylglucoside and 1 : 5 and 1 : 4 
ring structures to a- and (3-mannose, respectively, is 
adversely criticised. Crystalline $-lyxose, m. p. 117— 
118°, [a]u —70°, was prepared by treatm ent of 
calcium galactonate with hydrogen peroxide and 
ferric acetate. The new sugar shows rapid m utarot- 
ation to [a]D +14°, the equilibrium value for a-lyxose, 
to which it  bears the same relation as does [i-mannose 
to a-mannose. The connexion between the cis- and 
iraws-nature of the hydroxyl groups and the relative 
solubilities of the a- and (3-forms of the sugars is 
discussed. B . W. A n d e r s o n .

D ecom position  of s u g a rs  by  th e  ac tio n  of very  
d ilu te  a lk a lis . F .  F i s c h l e r  and A. F. L i n d e r  (Z. 
physiol. Chem., 192S, 175, 237—247).—In  extension 
of the work on dextrose (A., 1927, 449) the decom
position of various monoses (lsevulose and galactose) 
and bioses (lactose and maltose) by very dilute alkali 
has been studied, similar results being obtained in 
each case. The yield of methylglyoxal is diminished 
when no sodium sulphite is added, and reaches its 
maximum when the distillation is carried out in a 
current of carbon dioxide, with 0-04—0-02AT-sodium 
carbonate and with the addition of sodium sulphite. 
W ith varying concentration of alkali the yield 
reaches a maximum value with 0-1  A7-potassium 
hydroxide or 0-1—O-OlA^-sodium carbonate solutions, 
and decreases when larger or smaller concentrations 
are employed. The rotation of the sugar is reduced 
almost to zero after heating for 1— 2  hrs. under these
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conditions. Diminution in the reducing power of 
the sugar or of dihydroxyaceit6n.e is the greater the 
stronger is the alkali concentration, the values obtained 
■with all hexoses being of the same order, and those 
•with bioses forming a second series similar amongst 
themselves, b u t differing somewhat from the monose 
values. The production of acidity by the action of 
various concentrations of alkali has also been studied. 
The maximum quantity  of acid (1-35—2 equiv./mol. 
of hexose) is produced by the action of OTiV-potassium 
hydroxide, smaller, and approximately equal amounts 
being produced by the action of 0-5N - and 0 -0 1 A7- 
alkali solutions; the same values are obtained either 
in the presence or absence of oxygen. Similar results 
are obtained with dihydroxyacetone. These results, 
therefore, confirm the authors’ view (loc. cit.) th a t 
the prim ary degradation product of all hexoses is 
dihydroxyacetone (2  mols.) (bioses being first con
verted into hexoses), the production of acid products 
being due to  the action of oxygen liberated from the 
sugar molecules themselves. J . W. B a k e r .

S u g a rs . V III. H. K ilia n i (Ber., 1928, 61, [J3], 
1155—1169; cf. A., 1926, 51, 940).—The double 
lactone of Z-mannosaccharic acid appears to differ 
from all analogously-constituted compounds of the 
sugar group by its pronounced ability to  reduce 
Fehling’s solution. Similar properties have been 
attributed  by Peirce (A., 1916, i, 18) to the double 
lactone of cZ-aa-manno-octaric acid; this compound 
is identical with the a-galaoctanehexol-di-acid of 
Kiliani and Wingler (A., 1922, i, 321), which has no 
reducing properties. The action of Peirce’s com
pound is probably due to the presence of traces of 
aldehydic or ketonic acids frequently left after 
oxidation of carbohydrates with nitric acid. I t  is 
emphasised, however, th a t Fehling’s solution fre
quently show's abnormal reactions with acids or 
lactones unless they have previously been neutralised 
by alkali. The sensitiveness of the dilactone to 
Fehling’s solution m ust therefore be ascribed to the 
production of an aldehydic or a ketonic group. The 
formation of the former is improbable, since it 
involves a  term inal carboxyl group. Fission of the 
dilactone by potassium hydroxide can occur in only 
two ways, between either the oc(3 or the Sp' carbon 
atom s; if potassium cyanide is added to the m ixture 
and the resulting nitrile is hydrolysed, the enantio- 
morphous form of the acid obtainedbyDull (cf. A ., 1926, 
940) by the oxidation of lajvulosecarboxylic acid m ust 
result in the former case, whereas the production of 
two previously unknown tricarboxylic acids is possible 
in the latter case. Actually, the calcium salt, 
(C7H 7O10)2Ca3,9l-L2O, and the corresponding basic 
copper salt, (C7H 7O10)2Cu3,Cu(OH)2,18H2O, differ 
completely from the corresponding compounds of 
Diill’s a By o - tetrahydroxybutane - aaS - tricarboxylic
acid; fission therefore occurs between the pp' carbon 
atoms. The fate of the two hydrogen atoms 
lost by the mannosaccharic acid molecule during 
ketonisation remains undecided; the production 
of methylamine during the change could not be 
detected.

Precautions necessary for the successful oxidation of 
Z-mannonolactone are described and a new’, rapid 

3 B

method for the preparation of the double lactone of 
Z-mannosaccharic acid is described in detail.

Pure Isevulose is readily converted into the crystall
ine cyanohydrin, which is extraordinarily unstable 
(the presence of impurities in crude Isevulose appeal's 
to  render the product more stable), so th a t a process 
is described whereby the sugar is transformed into 
“ laevulosecarboxylic ” acid without isolation of the 
cyanohydrin. The acid is isolated as the crystalline 
brucine salt (tetraliydrate; anhydrous, m. p. 162°), 
from which it  is prepared by the successive use of 
barium  hydroxide and oxalic acid; it  is oxidised by 
nitric acid to  a[3y8-tetrahydroxybutane-aa8-tricarb- 
oxylic acid (tetrahydrated potassium  salt).

The use of oxalic in place of sulphuric acid is 
recommended for the determination and precipitation 
of barium in salts of organic acids. H. Wren .

E ffect of b o ra te  on  o x id a tio n  of d ex tro se  and  
o th e r  s u g a rs . M. L e v y  and E. A. D o is y  (J. Biol. 
Chem., 1928, 77, 733—751).—The oxidation of 
dextrose, lajvulose, galactose, lactose, and maltose by 
any alkaline copper reagent is more or less inhibited 
by the presence of borate, probably owing to formation 
of a boric ester of the su g ar; acid oxidising agents 
such as Barfoed’s reagent are no t affected in this way. 
The oxidation of the aldehydic group of aldoses by 
hypoiodite is also decreased by borate except in the 
case of lactose. Boric acid should therefore not be 
used as a  preservative for biological specimens 
required for investigation of carbohydrate m eta
bolism. C. R. H a r i n g t o n .

C arb o h y d ra te  o x id a tio n . V III. A ction  of 
p o ta s s iu m  h y d ro x id e  on  Isevulose. W. L. E v a n s  
and J . E. H u tc h m a n  (J. Arner. Chem. Soc., 192S, 50, 
1496—1503).—The action of various concentrations of 
aqueous potassium hydroxide on Isevulose a t 25°, 50°, 
and 75° has been studied. The amounts of lactic 
acid, pyruvaldehyde, and acetic and formic acids 
obtained are shown graphically. The results are, in 
general, the same as those obtained both with 
dextrose and with glyceraldehyde (cf. this vol., 397; 
A., 1926, 1228), which indicates th a t both sugars are 
in  equilibrium (although the equilibrium mixtures are 
n o t quantitatively identical) with a large proportion 
of yS-“ enediol,” which is subsequently degraded to  
glyceraldehyde. The curves for formic acid indicate 
the formation of some a(3-“ enediol.” Although the 
quantities are different in each case, the maximum 
yield of pyruvaldehyde is obtained a t the same alkali 
concentration from both lajvulose and glyceraldehyde, 
and the  same is true of the yield of formic and acetic 
acids from dextrose and Isevulose.

H. E. F . N o t t o n .
S y n th e s is  of su cro se . A. P i c t e t  and H. V o g e l  

(Helv. Chim. Acta, 1928, 11, 436—442).—A more 
detailed account of work already published (see this 
vol., 510).

A ction  of tr im e th y la m in e  on ace to b ro m o - 
cellob iose an d  ace to b ro m o m alto se . G. ZempIjIsn, 
Z. C s u r o s ,  and Z. B r u c k n e r  (Ber., 1928, 61, [B], 
927—937; cf. Karrer, Widmer, and Staub, A., 1924, 
i, 713).—The action of a solution of trimethylamine in 
ethyl alcohol on acetobromocellobiosc a t 85—95° 
yields hepta-acetylceUobiosidotrimethylamine (I), m. p.
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205—206° (decomp.), [a]D —11-07° in chloroform, 
which very closely resembles K arrer’s “ cellal aceta te” 
in  properties. When hydrolysed by sodium meth- 
oxide in chloroform it  gives homogeneous cellobiose 
in 50% yield. I t  does not react with hydrogen 
bromide in glacial acetic acid. I t  absorbs one atom of

HC-NMe3 
H-C-OAc 

OAc-ę-H 
U H -ę --------

HC-

Ó Ó

CH,-OAc

I--------
— 9 H

H-ę-OAc 
OAc-ę-H 

II-ę-OAc
H-ę------

CIŁ-OAc

( Ł )

bromine in chloroform solution, giving hepla-aceiyl- 
cdlobiosidotrimethylammonmm bromide, C29H,140 17NBr, 
m. p. 148— 149°, [a]1,? —7-53° in chloroform. 
T reatm ent of the bromo-compound with silver 
carbonate in  absolute methyl alcohol or aqueous 
acetone, with silver acetate in anhydrous benzene, or 
with aqueous sulphurous acid leads to removal of the 
added bromine atom with regeneration of the 
original material.

Acetobromomaltose and trim ethylamine solution 
a t  70° give hepta-acetylmaltosidotrimethylamine, 
C2bH4, 0 17N, m. p. 165°, decomp. 208°, [a];} +65-59° 
in chloroform ; i t  gives a  non-crystalline bromo- 
derivative from which it  is re-formed by the action of 
sulphurous acid. Acetobromomaltose and trim ethyl
amine a t 90—95° afford trimethylammonium bromide 
and hepta-acetylraaltose. H. W r e n .

A ceto lysis of m annoce llu lose . P ro d u c tio n  of 
tw o  n ew  su g a rs , a  te t ra -  an d  a  p en ta -m an n o - 
h o loside . G. B e r t r a n d  and J . L a b a r r e  (Bull. 
Soc. chim., 1928, [iv], 43, 311—321).—See this vol., 
157.

S ta rc h . H . P r i n g s h e i m  and P. M e y e r s o h n  (Z. 
physiol. Chem., 1928, 173, 211—219).—The results 
and conclusions of Peiser (A., 1927, 136) cannot be 
confirmed. Starch prepared, as by Peiser, by pre
cipitation from starch paste with alcohol and washing 
with alcohol and ether, the alcohol and ether being 
removed rapidly in a vacuum over sulphuric acid, 
yields on acetylation a small am ount of an acetate 
which has the acetyl content given by Peiser; if the 
alcohol and ether are removed by drying in the air, 
however, no hardening of the starch occurs, and the 
product is more readily acetylated, yielding an acetate 
with a slightly higher acetyl content and a significantly 
higher rotation ([a]g +220° and 222-5°, compared with 
M il + 178—180° and +191— 196° for acetates 
obtained from the hornified starch). Hydrolysis of 
the acetate by hot sodium hydroxide yields a non
reducing “ starch,” as claimed by Peiser, but this is 
due to the destruction of the reducing groups by the 
hot alkali. Hydrolysis in the cold yields products 
which have reducing powers of 4—5% of th a t of 
maltose, or 8 % of th a t of maltose when the acetate 
with the highest acetyl content and rotation is 
employed. Peiser’s acetylation is accompanied by 
the formation of dextrins which account for the high 
acetyl values, and the results are no t inconsistent with

the conception of the starch molecule as an aggregate 
of small molecules. A. W o r m a l l .

M eth y la tio n  of s ta rc h . L. S c h m id  and M. 
Z e n t n e r  (Monatsh., 1928, 49, 111— 117).—Potato 
starch after 27 methylations with diazomethane 
yields a m ethylated starch containing 21-5% of 
methoxyl (unchanged by further methylation). This 
m ethylated starch was hydrolysed with 1% methyl- 
alcoholic hydrogen chloride and the product extracted 
with acetone (A , 35-3% OMe), the acetone extract 
precipitated with ether (B, 25-23% OMe) and 
extracted with methyl alcohol (C, 20-01% OMe). 
Fraction A  after hydrolysis with 5% hydrochloric 
acid yields a product of methoxyl content 29-7%, 
[oc]D +  83-58°, corresponding with a  dimethylglucose. 
This, by oxidation with nitric acid (d 1-2), yields an 
acid the methyl ester of which contains only three 
methoxyl groups, and hence one of the methylated 
hydroxyl groups in the dimethylglucose is probably 
in position 6 . J . W. B a k e r .

In u lin . VI. H. P r i n g s h e i m  and I. F e l l n e r  
(Annalen, 1928, 462,231—239).—In  view of the many 
diverse opinions held as to the mol. wt. of inulin and 
its derivatives, further determinations have been 
made by the cryoscopic method in water. Inulin has 
M  1091— 1172 in 0-8—1-1% solution. “ In u lin ” 
obtained by hydrolysing the products of heating 
inulin acetate in presence of tetrahydronaphthalene 
a t various temperatures has M  as follows : from 
acetate heated a t 250°, 576—635 in 0-6—0-9% 
solutions (cryoscopic); from acetate heated a t 260°, 
457—461 in 0-8—1-36% solutions (cryoscopic); from 
acetate heated a t 290°, 339—316 in 0-6— 1-7% 
solutions (cryoscopic) (331—329 in 0-65—1-9% 
solutions, ebullioscopic determination). I t  is noted 
th a t the mol. wt. of molecules corresponding with 
7, 4, 3, and 2 fructose anhydride units, respectively, 
are 1134, 648, 486, and 324. E. E. T u r n e r .

B eh av io u r of cellu lose w h en  h ea ted  u n d e r  
p re s su re  w ith  w a te r . E. B e r l  and A. S c h m id t  
(Annalen, 1928, 461, 192—220).—The products of 
the action of water, a t  tem peratures from 150° to 350° 
and correspondingly high pressures, on pure cotton 
cellulose were examined as falling into one of the three 
groups : (a) water-insoluble, (b) water-soluble, and 
(c) gaseous products. The initial action of water 
under such conditions is hydrolytic in nature, this 
effect being greater as the hydrogen-ion concentration 
of the water increases, viz., with rise of temperature. 
Acids produced similarly accelerate hydrolysis. 
Dextrose appears as the first recognisable product, 
and this then undergoes charring—a fact elicited by 
control experiments with pure dextrose. Water- 
soluble, highly polymerised humalic acids are formed 
a t this stage, these passing later into water-insoluble 
humic acids which are soluble, however, in ammonia. 
From the dextrose, hydroxymethylfurfuraldehyde is 
formed, and this undergoes scission through the 
functioning of 2  mols. of water to  give loevulic acid and 
formic acid.

Debye-Scherrer diagrams obtained for the original 
cellulose and for cellulose after treatm ent as above 
are given. E. E. T u r n e r .
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L ign in  an d  cellu lose. VI. M ethylcellu lose.
K. F r e u d e n b e r g  (Annalen, 1928, 461, 130—131).— 
If the conclusions of Sponsler and Dore (cf. B., 1927, 
934) are correct and are applied to Freudenberg’s 
cellulose formula (this vol., 399), the la tter becomes 
th a t annexed :
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H O ^-H  
H '9 -O— 
H -9--

c h 2-o h

p / 9 H ~
/H -9 -O H  
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'  H O '9 'H  
H '9 -O—  
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E . B . T u r n e r .
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Iso la tio n  of lig n in . L. K a l b  and T. L i e s e r  
[with R. H a h n ,  F. N e v e l y ,  and H . K o c h ]  (Ber., 1928, 
61, [5], 1007— 1022).—Exact information concerning 
the carbohydrates present in lignin obtained by 
incomplete treatm ent of wood can be obtained only 
by methods which perm it the isolation of the carbo
hydrates in substance. Treatm ent of such lignin with 
chlorine dioxide and sodium sulphite, followed by 
characterisation of the carbohydrates by hydrolysis 
or fermentation with Saccharomyces cerevisice or 
Scliizosaccharomyccs Ponibe, indicates the absence from 
them of galactose and presence of the components of 
the “ skeleton substance ” according to  Schmidt’s 
nomenclature. The chlorine dioxide-acetone process 
yields a greater quantity  of carbohydrate than  the 
sulphite method, the difference being probably due 
to the presence of hemicelluloses or dextrin-like 
products from the skeleton substance (due to the 
preliminary treatm ent with hydrochloric acid). The 
nature and mode of isolation of the carbohydrates 
from lignin perm it the conclusion th a t they are 
residues of saccharifiable components of wood, 
mainly cellulose. This hypothesis is supported by 
the observation th a t they can be extracted (without 
destruction of the lignin) by ammoniacal copper oxide 
solution, from which they are precipitated, mixed with 
a little lignin, by acid. Hydrolysis and fermentation of 
the carbohydrates thus obt ained proves their qualitative 
and approxim ately quantitative identity with those 
derived by the sodium sulphite process. During the 
extraction with ammoniacal copper oxide, the lignin 
does not acquire nitrogen or suffer oxidative degrad
ation, since the process increases the methoxyl content 
to the characteristic value, 15— 16%, of W illstatter’s 
lignin, which can be raised by further m ethylation to 
about 30%. The observations further indicate th a t 
“ hydrochloric acid lignin ” is an individual substance 
approximating closely to  native lignin and not a con
densation product of a hypothetical “ pure lignin ” and 
carbohydrate. Comparison of the hydrolytic and 
chlorine dioxide-sodium sulphite processes (the latter 
is preferred to the acetone or ammoniacal copper oxide 
method, since it  yields purer carbohydrates) for the 
determination of carbohydrate associated with lignin 
shows th a t the results obtained by the first method 
are invariably somewhat higher than  those of the 
second, bu t the differences are very small when the 
carbohydrate content is low. Even after very 
prolonged hydrolysis a small am ount of carbo

hydrate remains with the lignin ; preparations which 
do not show more than  0-3% of carbohydrate by the 
chlorine dioxide-sodium sulphite process are, however, 
readily obtained and are regarded as “ practically free 
from carbohydrate.” Systematic experiments are 
recorded on the hydrolysis of wood by hydrochloric 
acid according to  the procedure of W illstatter and 
Zechmeister (A., 1913, i, 955) and W illstatter and 
Kalb (A., 1922, i, 989). Modifications are introduced, 
by diminishing the period of “ main hydrolysis ” with 
hydrochloric acid (d° 1 -2 2 2 ) to 2  hrs. and initiating the 
process a t a lower temperature. After “ subsequent 
hydrolysis ” with ra ther more dilute acid, lignin 
“ practically free from carbohydrates ” is obtained. 
A variant of the method consists in replacing the 
“ subsequent hydrolysis ” by extraction with am 
moniacal copper oxide, which yields a carbohydrate- 
free lignin provided th a t the primary hydrolysis has 
extended over 2—2 |  hrs. Extraction of wood by 
ammoniacal copper oxide alone does not yield a pure 
lignin. I t  is doubtful if the more thorough shielding 
of the lignin by avoidance of the secondary hydrolysis 
compensates for the extra difficulty caused by the 
alkaline extraction. H. W r e n .

T ru e  lig n in . I. A cety la tio n  of p in e  w ood.
W. F u c h s  (Ber., 1928, 61, [.B], 948—951).—Pine 
meal, uniformly moistened with water, is gradually 
added to  an ice-cold m ixture of acetic anhydride and 
concentrated sulphuric acid. The tem perature is 
gradually raised to  55—00°. The reaction m ixture 
is diluted w ith benzene, filtered, and the product 
washed successively with benzene and alcohol. The 
yield is about 150% of the wood, whilst the original 
2-7% of acetyl is increased to  41% by a single tre a t
m ent; subsequent treatm ent increases th is value 
only slightly. Pentosans, hexosaus, etc. are almost 
completely absent from the acetylated wood, which 
consists to  the extent of about 97 % of lignin, cellulose, 
and acetic acid. The m ethoxyl content of the wood 
remains unchanged. Acetylated wood appears to 
consist almost exclusively of cellulose triacetate and 
an  acetyl-lignin w ith about 33 % of acetyl. A ttem pts 
to  ex tract the former compound by means of solvents 
were unsuccessful. Treatm ent of the acetylated 
wood w ith chlorine and sodium sulphite affords a 
cellulose acetate with somewhat varying acetyl content 
approxim ating to  th a t of cellulose tr ia c e ta te ; the 
product is sparingly and incompletely soluble in 
chloroform and insoluble in acetone. W hen hydro
lysed w ith alcoholic potassium hydroxide it  gives 
homogeneous, lignin-free cellulose. W hen the acetyl
ated  wood is trea ted  w ith methyl-alcoholic hydrogen 
chloride under pressure, about half the lignin remains 
undissolved, whilst the remainder can be almost 
completely precipitated from the solution by addition 
of water. H. W r e n .

L ig n in  ace ta ls . II . E . H a g g l u n d  and H. 
U r b a n  (Cellulosechem., 1928, 9 , 49—53; cf. A., 1927, 
753; this vol., 277).— “ Hydrochloric acid lignin,” 
“ phosphoric acid lignin,” and “ alkali lig n in ” all 
p a rtly  dissolve, forming semiacetals, after prolonged 
boiling w ith ethyl or amyl alcohol and hydrogen 
chloride, up to S0% of “ hydrochloric acid lig n in ” 
being thus dissolved by  amyl alcohol. The alcoholysis
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of lignins is no t dependent on a tautom eric hydroxyl 
group, since m ethylated lignins react sim ilarly; e.g., 
a m ethylated lignin formed, with amyl-alcoholic 
hydrogen chloride, a light brown substance, m . p . 
70°. Experim ents w ith carefully purified m aterial 
now indicate th a t  lignin has M  — about 400 and has 
the composition C,>,H,0O7-s or 
Ci9H n 0 2(OMe)2(OH)2"CHO. B, W. A nderson .

a(3-D iaIkylhydroxylam ines. R. T. Major and 
E . E. E l e c k .(J. Amer. Chem. Soc., 1928, 50, 1479— 
1481; cf. A., 1914, i, 1167; Neuffer and Hoffman,
A., 1925, i, 891).—Alkylation of hydroxyurethane in 
alkaline solution with 2 ;1 mols. of m ethyl or ethyl 
sulphate yields the ap-dialkyl and a little  of the 
a-m onoalkyrderivatives (c i.Jones, A., 1898, i, 174; 
Hecker, A., 1914, i, 256). The dialkyl derivatives 
are hydrolysed and decarboxylated to  the correspond
ing ap-dialkylhydroxylamines by refluxing with 50% 
alcoholic potassium hydroxide, ap -Diethylhy dr oxyl - 
amine forms a constant-boiling m ixture, b. p. 74°, 
w ith water. H . E . E. N o t t o s t .

In fluence of th e  a lcoho l g ro u p  of am in o -ac id  
e s te rs  on  th e  r a te  of fo rm a tio n  of 2 : 5 -d iketo r 
p ip e ra z in e s  an d  on th e  fo rm a tio n  of g u an id in o - 
co m p o u n d s  b y  th e  ac tio n  of g u an id in e  on th e  
v a r io u s  am in o -ac id  e s te rs . E . Abderiialden  
and S. Su zuk i.—See this vol., 716.

P re p a ra t io n  of e th y l am in o m alo n a te . R .
L o c q u i n  and V . C e r c h e z  (Gompt. rend., 1928, 186, 
1360—1362).—Reduction of ethyl oximinomalonate 
w ith magnesium or aluminium amalgam gives a 65% 
yield of ethyl aminomalonate, b. p. 116— 118°/12 mm. 
The following derivatives have been p rep a red : 
ethyl ureidomalonate, m . p. 167°, aminomalondiamide, 
m. p. 196°, ethyl benzamidomalonate, m. p. 161°, 
and an oxalate, N H 2-CH(C02E t)2,(C02H)2, m. p. 
1389. E . A. L tjn t.

J a f fe ’s  re a c tio n  fo r  c rea tin in e . IV. C om 
p o u n d  of c rea tin in e , p ic r ic  acid , an d  so d iu m  
h y d ro x id e . I . G re e n w a ld  (J. Biol. Chem., 1928, 
77, 539—546).—Addition of alcohol to  the solution 
resulting from treatm ent of creatinine with picric 
acid and sodium hydroxide yields a precipitate, 
2 C4H 70 N3,CGH;j0 7l \ 3)3N a0 H ,3H 20 ; trea tm ent of the 
aqueous solution of this substance w ith basic lead 
acetate yields an analogous compound w ith lead 
hydroxide in place of the sodium hydroxide; on dis
solution in  boiling dilute acetic acid, creatinine picrate 
is obtained. Treatm ent with mineral acids causes 
destruction of the picric acid. The substance is not 
itself responsible for the red colour characteristic of 
Jaffa’s reaction. C. R . H a rin g to n .

Iso la tio n  an d  func tion  of p h o sp h o crea tin e .
C. H . F isk e  and Y. S ubbarow  (Science, 1928, 67, 
169— 170).—Calcium is used instead of barium  in the 
isolation of phosphocreatine, the product having the 
composition C4H s0 5N3PCa,4H20 , and the constitu
tion probably P 6 (0 H )2-NH-C(:NH)-N]\le-CH2-C02H. 
This is the first substance containing phosphorus 
a ttached to  nitrogen to  be isolated from natu ral 
sources. The second dissociation constant of phos
phocreatine is about 2-5 X lO’5; one of its functions in

muscle is th a t  of neutralising a considerable p a r t of 
the lactic acid formed during m uscular contraction.

A. A. E ldridge.
D e am in a tio n  of a rg in in e . K . E elix  and H. 

Müller (Z. physiol. Chem., 1928, 174, 112—118).— 
Arginine hydrochloride when trea ted  with rather 
more than  the equivalent quan tity  of silver nitrite 
yields arginine nitrite, a™ + 13°. Silver chloride is 
removed and the  filtrate warmed on the water-bath. 
After the reaction, the slight excess of silver is 
removed by hydrogen sulphide, and the filtrate 
evaporated in  a vacuum. A,rgininic [a-hydroxy-S- 
guanidinovaleric] acid is obtained crystalline, decomp. 
228° wjth previous sintering. I ts  aqueous solution 
is neutral, -with [a]'“ — 12-5°. I t  forms a picrate, 
m. p. 145°, decomp. 205°; the picrolonate darkens a t 
223°, decomp. 227—228°. On boiling argininic acid 
w ith aqueous barium  hydroxide, carbamide and 
a-hydroxy-S-am inovaleric acid are produced. 
Evaporation of the original ajginimc ac,id solution 
a t  the ordinary pressure causes decomposition (loss 
of carbon dioxide). 11. 3). K a y .

S y n th e s is  of d ie th y l ß-m ethyl-ay-dicyano- 
g lu taco n a te . Y. U r us in bar a (Bull. Chem. Soc. 
Japan , 1928, 3, 103—105; cf. A., 1927, 345, 1059-; 
this vol., 158).—E thyl orthoacetate, ethyl cyano.- 
acetate, and acetic anhydride react to  form ethyl 
ß-ethoxy-a-cyanocrotonate, m. p. 74—75° (cf. Haller,
A., 1900, i, 372). This compound condenses with 
ethyl sodiocyanoacetate to  form ethyl a-sodio- 
ay-dicyano-ß-methylglutaconate, which is converted 
by dilute acid into ethyl ay-dicyano-ß-methylglut- 
aconate. A. McGookin.

P re p a ra t io n  of g u an id in e  d eriv a tiv e s  s ta r t in g  
f ro m  S -m eth y iiso th io ca rb am id e  su lp h a te . V.
Pioatako  (Gazzetta, 1928, 58, 245—249).—/S-Mcthyl- 
isothiocarbamide sulphate in  boiling aqueous solution 
reacts w ith propylamine, evolving methylmercaptan 
and giving a 70% yield of propylguanidine sulphate, 
m. p. 220° (decomp.) [jncralc, m. p. 177— 178°; 
chloroaurate, m. p. 2 0 0 ° (decomp.); chloroplatinate, 
m . p. 195° (decomp.)]. W ith  piperazine, piperazine- 
guanidine sulphate, m. p. 288—290° (decomp.), is 
obtained [jpicrate, m. p. 260—270° (decomp.); chloro
aurate, m. p. 243° (decomp.); chlor oplatinate, m. p. 
265—26S° (decomp.)]. E; W. W ig n a ll .

A d d itio n  of e th y l so d io m alo n a te  to  a lip h a tic  
th io ca rb im id es . D. E. W orrall (J. Amer. Chem. 
Soc., 1928, 50, 1456—1459; cf. A., 1924, i, 208; 
1925, i, 244).-—The following dicarbethoxythioacet- 
alkylamides, N H R • CS• CII(CO2E t)2, are obtained by 
treating ethyl sodiomalonate w ith alkylthiocarb- 
imides and decomposing the enolic sodio-derivatives 
with a c id : methyl, m. p. 49—50°; ethyl, m. p. 51— 
52°; propyl, m. p. 11°, and oily butyl, and the follow
ing dicarbomethoxythioacetalkylamicles from methyl 
sodiomalonate : propxyl, m. p. 42—43°; butyl, m. p. 
62—63°, and amyl, in. p. 52—53°. W ith warm acids 
or alkalis these are completely hydrolysed, bu t with 
cold sodium hydroxide they  give the following 
sodium  salts, NHR'CS-CH2-C02Na, of carboxythio- 
acetalkylamides: ethyl, decomp. 148— 149°; propyl, 
decomp. 155— 156°; butyl, decomp. 156—157°, and 
amyl, decomp. 157—-158°. Carboxythioacetbenzyl-
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amide, m; p. 95— 96°, w ith formation of tliioacet- 
benzylamide, m. p. 62— 63°, is prepared similarly.

H . E. F. N o t i o n .
C o m position  an d  s tru c tu re  of th e  p o ly m erid e  

of h y d ro cy an ic  acid . E. G eisch k ev itsch -T eo-  
ohim ovski (Rocz. Chem., 1928, 8, 165— 174).— The 
polymeride of hydrocyanic acid formed from 4 mols. 
of the latter gives on condensation with glyoxal 
2 : Z-dicyanopyrazine, m. p. 132-5— 133°. I t  hence 
follows that the tetrameride of hydrocyanic acid m ust 
be the dinitrile of diaminomaleic acid; this con
clusion is further supported by the formation of
4 : 5-dicyano-l : 2 : 3-triazole from the tetrameride 
and nitrous acid. R . Teuszkowski.

In te ra c tio n  of h y d ro g e n  su lp h id e  w ith  am in o - 
an d  im in o -ac id  n itr ile s . E. G a t e w o o d  and T. 33.
J o h n s o n  ( J .  Amer. Chem. Soc., 1928, 50 , 1422—  
1427).— The course of the reaction with a given  
nitrile cannot be predicted, but the products are of 
three ty p e s : (a) dithiopiperazines (cf. A ., 1911, i, 696, 
712), (b) iminonitriles (from aminonitriles), and 
(c) thiodeoxyhydantoins, a new class of substances. 
Thus, a-aminoisobutyronitrile or a-iminodiisobutyro- 
nitrile in  aqueous-alcoholic ammonia yields with  
hydrogen sulphide a substance, m. p. 153— 155° 
{mercury salt, m. p. 175°), provisionally regarded as 
5-thio-2 : 2 : 4 : ‘k-tetramethyl-2-deoxyhydantoin,
9®, This shows acidic and basic pro-
NH*.CMea
perti.es, is not desulphurised by mercuric oxide, and 
is hydrolysed by acids to a-aminoisobutyric acid, 
a-A m ino- a - methylbutyronitrile, a - amino - a-ethyl - 
butyronitrile, and a-iminodipropionitrile are not 
attacked by hydrogen sulphide under these condi
tions. a-Aminopropionitrile yields a-iminodipropio
nitrile with an unstable, oily by-product, whilst 
iminodiacetonitrile yields m ainly iminodiacetothio- 
amide, m. p. 124°, w ith (?) 5-thio-2-deoxyhydantoin, 
m. p. 186°, and an amorphous substance.

H . E . F . N o t i o n .
A ction  of cyanogen  b ro m id e  on d im a g n e s iu m  

acety lene d ib ro m id e . A. S. N e k r a s s o v  (J. Russ. 
Phys. Chem. Soc., 1927, 59, 915—919).— See A.,
1927, 1051.

C helate  co m p o u n d s of th a ll iu m  d ia lky l. R . C.
M e n z ie s ,  N. V. S id g w ic k ,  E. F . C u t c l i f f e ,  and 
J. M. C. F o x  (J.C.S., 1928, 1288— 1291).— B y double 
decomposition of thallium dialkyl halides with thallous 
acetylacetone and corresponding compounds or by  
the action of thallium dialkyl ethoxide or carbonate 
on the appropriate diketone, the following were 
prepared : thallium dimethyl acetylacetone, m. p. 214—  
215° (some decomp.); thallium diethyl acetylacetone-, 
thallium dimethyl benzoylacetone, m. p. 128— 129°; 
thallium diethyl benzoylacetone, m. p. 116— 11S°; 
ethyl thallium diethyl acetoacelate, m. p. S8— 90°, and 
thallium dimethyl salicylaldehyde, decomp. 200°. 
These are crystalline compounds which can be 
sublimed under reduced pressure and are soluble in  
benzene and hexane, and thus appear to be chelate 
co-ordinated compounds of the type  

^CMe-Ox
G i l /  XFlMe,. in  water, however, they form

XJMeiO^

ionised solutions of alkaline reaction, in  which the 
thallium  dialkyl can be titra ted  quantitatively.

B. W. A n d e e s o n .
C om plex  s a l ts  of ¡3 -m ethy ltrim ethy lened iam ine 

w ith  b iv a len t p la tin u m . F . G. M a n n  (J.C.S.,
1928, 1261— 1263; cf. this vol., 157).—A  solution 
of (i-methyltrimethylenediamine hydrochloride in 
aqueous sodium hydroxide when refluxed with 
aqueous potassium chloroplatinite yielded a solution 
which, after treatm ent with sodium bromide, yielded 
bis-$-methyltrimethylenediamineplatinous dibromide, 
[Pt{CHMe(CH2‘N H 2)2}2]Br2, m. p. 266—26S° (de
comp.). The corresponding di-iodide, m. p. 263— 
264° (decomp.), and dinitrate (deflagrates) were 
similarly obtained, and from the di-iodide the di- 
d-cainphor-^-sulphonate monohydrate, m. p. 279— 
2S1° (decomp.), [a] +15°, di-d-x-bromocamphor-Tc-sul- 
phonate, slow decomp. 278—2S5°, [a] +69-2°, and 
ditartrate were prepared. The above six compounds, 
although highly crystalline, showed no sign of cis- 
iratts-isomerism; moreover, the last three mentioned 
could no t be resolved into optically active form s; the 
observed rotations were due solely to  the sulphonate 
ions. B. W. A n d e e s o n .

C om plex  co m p o u n d s of p la tin u m  an d  p a lla d 
iu m  w ith  o rg an ic  su lp h id es . E. C. F b i t z m a n n  
(Ann. inst. platine, 1926, No. 4, 55—-179).—U n
published work by Tschugaev and Ilyin is reported. 
The compound 2CMe2(CH2SEt)2,2PtCl2, rose, changes 
a t 114— 116° to  a yellow modification (monomeric), 
m. p. 218—219°. The compound C(CH2SEt)4,PtCl2, 
decomp. 235°, when heated yields the compound 
C(CH2SEt)4,2PtCl?, yellow, m. p . < 1 0 0 °. The com
pound  2(EtSHC.'CHSEt),,2PtCl2 and a monomeric 
form  are recorded. In  unpublished work by 
Tschugaev and Ivanov, the following compounds 
are reco rded : PdCl„,2Et„S, yellow, in. p. 82°;
PdB r2,2Et2S, m. p. 100°; P d I2,2E t2S, m. p. 104°; 
PdCl2,(CH2SEt)2, m. p. 180°; PdB r2,(CH2SEt)2, m. p. 
159°; P d I2,(CH2SEt)2, m. p. 154°. In  unpublished 
work by  Tschugaev and Malchevski the transition 
from the non-conducting type [P t,2E t2S,Cl2] to  the 
electrolyte [P t,4E t2S]Cl2 is traced. Tschugaev and 
Vladimirov (unpublished) have shown th a t com
pounds of the type [P t,2R 2S,X2] existing in two 
isomeric forms show negligible conductivity in methyl 
alcohol, further addition of thioether yielding 
[P t,4R 2S]CI2, the tiro  compounds being in  equi
librium. “ C h e m ic a l  A b s t e a c t s .

cycZoPentane d eriv a tiv es . P re p a ra t io n  of
1  : 2 -d im eth y lcy c io p en tan e . G. C h a v a n n e  and 
( M l l e . )  L. d e  V o g e l  (Bull. Soc. cliim. Bclg., 1928, 
37, 141— 152).—Magnesium m ethyl iodide converts 
cycZopentanone into 1-m eth y lcy clo p en ta n o l, b. p.
135-6°/760 mm., m. p. 36° (a llo p h a n ate , m. p. 157°), 
dehydrated by p-toluenesulphonic acid to  1 -m ethyl- 
A1-cyclop en ten e, b. p. 75-5—7C°/760 mm., m. p. 
-127-2°, d[ 0-7979, ?t'rf 1-4347. When this hydro
carbon is treated  with monochlorocarbamide (cf. 
Detceuf, A., 1922, i, 236, 327) there are formed 
a t  least two chlorohydrins having b. p. about 75°/ 
10 mm., d f  1-1039, K  1-4785, and m. p. 35—37°, 
respectively. The m ixture of chlorohydrins is con
verted by treatm ent with potassium hydroxide into
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1-methi/l-Al-cyc\openiene oxide, b. p. 110-8—lll° /7 6 0  
mm., m. p. -S 0-5°, df™ 0-9266, »g 1-4311, which 
reacts with excess of magnesium m ethyl iodide to 
give the same stereoisomeric m ixture of 1 : 2 -dim ethyl- 
ci/cZopentanols as th a t  obtained from 2 -methylc?/c?o- 
pentanone (van Rysselberge, A., 1926, 1238). W hen 
the theoretical quan tity  of the Grignard reagent is 
used and the reaction product is not distilled under 
reduced pressure the main product is 1 : 2 -dimethyl- 
q/c/opentenc, together with a small am ount of
2 -methylc;/dopentanone.

Catalytic reduction of 1 : 2-dimethylcycZopentene 
in  acetic acid using platinum-black affords 1 : 2 -di- 
metlijdc.ycZopentane, b. p. 94—99°/760 mm., d f  0-764, 
)(„ 1-417 (cf. van Rysselberge, loc. tit.).

H . B u r t o n .
C ata ly tic  ac tio n  of m e rc u ry  an d  b ism u th  

[in  n itra tio n ] , J . B. M e n k e  (Rec. trav. chim., 1928, 
4 7 , 6 6 8 — 672).— The nitration of benzene by metallic 
n itrates under varying conditions has been studied. 
When a mixture of benzene vapour and nitrogen oxides 
is heated in an atmosphere of mercury vapour or is 
passed over bismuth oxide a t 400—500°, nitrobenzene 
and nitrophenol are formed. The formation of 
organo-m ctal! i c compounds which occurs when 
mercury is used is avoided by the second procedure, 
and in this ease also, much less nitrobenzene is formed. 
Benzene is n itrated  to nitrobenzene by a m ixture of 
acetic anhydride and cupric, aluminium, ferric, cobalt, 
or nickel n itrate a t 80°. Similar results are obtained 
with mercuric or mercurous nitrate, bu t in addition a 
little o-nitrophenol and (different) mercury compounds 
are obtained in these cases. When bismuth n itrate 
is used similar results are obtained bu t no metal 
complex compounds are formed. Thiophen is 
similarly nitrated  by the action of aluminium nitrate 
and acetic anhydride a t 60—65°. When acetic acid 
is substituted for its anhydride no nitration occurs 
except when the mercury or bism uth salts are used, 
and then only to  a small extent, complex mercury 
compounds also being produced. Since phosphoric 
acid destroys its catalytic activity, bismuth cannot be 
used to  replace mercury in the ordinary Kjeldahl or 
Gunning processes, nor in the oxidation of naph
thalene to phthaiic acid. J . W. B a k e r .

C o m p ara tiv e  effects of th e  n itro - , ca rboxy l, 
an d  su lp h o n ic  ac id  g ro u p s  on th e  h y d ro ly s is  of 
a ry l  h a lid es . W. D a w e s  and E. S. W o o d  (J.C.S.,
1928, 1122—1131).—The comparative activity  of the 
chlorine atom in chlorobenzenes substituted in the
4-, 2 : 4-, and 2 : 4 :  6 -positions by nitro-, carboxyl, 
and sulphonic acid groups, respectively, shows th a t 
the order of activation of the chlorine atom  is 
N 0 2> S 0 3H > C 0 2H. The activity due to the nitro- 
group is, however, enormously (about 1 0 3 times) 
greater than  th a t due to the other groups ; the 
sulphinic acid group has an influence comparable 
with these latter. A nitro-group in the o-position also 
greatly increases the effect of a carboxyl or sulphonic 
acid group introduced into the ^-position. The 
following compounds were prepared : diphenylamine- 
2 : 4 :  6 -irisulphonanHide, m. p. 227° (decomp.); the 
■potassium salts of chlorobenzene-2 : 4 : 6 -trisulphonic 
acid and l-chloro-2-mtrobenzene-4-sulphonic acid,

respectively, and the ammonium  salt of clilorobenzene- 
^»-sulphinic acid. B . W. A n d e r s o n .

A ction  of m a g n e s iu m  on p -  an d  m -d ib ro m o - 
benzenes. J . S. S a l k i n d  and P. V. R o g o v in a  
(J. Russ. Phys. Chem. Soc., 1927, 59, 1013—1018).— 
An experimental refutation of older theories th a t only 
one halogen atom  in an aromatic dibromo-compound 
reacts with magnesium in a Grignard synthesis.

m- and ^-Dibromobenzenes were allowed to  react 
with twice the theoretical quantity  of magnesium; 
the products were hydrolysed, and the extent of- 
the reaction was determined by dissolving the metal 
remaining and measuring the hydrogen evolved, and 
also by titrating  the ionisable bromine. In  each case, 
about 6 6—75% of the dihalogen magnesium derivative 
was formed.

The main product was tar, only about 23—31% 
of the theoretical yield of benzene being obtained.

M . ZVEQINTZOV.
O x id atio n  reac tio n s . II . O x id a tio n  of 

to luene  w ith  n i tr ic  ac id  an d  ox ides of n itro g e n  
in  p resen ce  of oxygen. P. A s k e n a s y ,  E. E lo d , 
and C. T r o g u s  (Annalen, 1928, 4 6 1 , 109—130; 
cf. A,, 1927, 635).—When toluene is boiled with nitric 
acid (d 1-4?) for 1 0 0  hrs., benzoic and ^-nitrobenzoic 
acids are the main products, together with some
o-nitrotoluene and carbon dioxide and traces of picric 
acid. Contrary to  the statem ent of F ittig  (Annalen, 
1861,117, 192; 120, 222), who probabty used impure 
toluene, no hydroxybenzoic acids are formed. The 
absence of ^-nitrotoluene is due to the comparatively 
ready oxidation of this substance by dilute nitric acid 
a t a high tem perature. On the other hand,
o-nitro-toluene and -benzoic acid readily react with 
hydroxylamine formed during the heating process, to 
give o-toluidine and anthranilic acid, which undergo 
conversion into diazo-compounds in presence of 
nitrous acid. This would appear, a t any rate, to be 
a source of, e.g., nitrogen and phenol and thus of the 
picric acid actually identified.

Oxidation of toluene with nitric acid under con
siderable pressures (cf. Sachse, G.P. 216091) has 
also been investigated in detail. Oxidation proceeds 
in definite stages and the time interval between the 
beginning of reaction and the point when the toluene 
layer sinks to  the bottom and begins to disappear 
with simultaneous evolution of nitric oxide has been 
plotted against tem perature. Pressure as such has 
little effect on the reaction, b u t in so far as it  leads to  
the attainm ent of a higher-boiling m ixture it  has a 
great effect. Reaction becomes explosive a t tem per
atures above 200°. Increase in concentration of the 
nitric acid from 5 to  30% causes increase in  yield of 
to tal products, in the am ount of carbon dioxide 
formed, and in the nitrogen content of the products. 
The rate of reaction increases also, 30% acid reacting 
violently. A number of tables are given showing the 
effect of different conditions on the reactions under 
investigation (temperature, pressure, catalysts, etc.).

E . E. T u r n e r ,
A ry lsu lp h o n y l ch lo rid es. II. E . G e b a u e r -  

F u l n e g g ,  E. R ie s z ,  and S. I l s e  (Monatsh., 1928, 4 9 , 
41—46; cf. A., 1927, 139).—The action of sodium 
iodide on 2>-toluenesulphonyl chloride in acetone
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solution yields sodium yj-toluenesulphinatc, di-^-tolyl- 
disulphone (Kohler and MacDonald, A., 1899, i, 904), 
and di-p-tolyldisulphoxide (Otto and Troger, A., 1891, 
718), iodine being liberated. The mechanism of 
formation of these compounds is discussed. The action 
of sodium iodide on ^-diphenylsulplionyl chloride 
(obtained from the acid, which is produced in 90% 
yield by sulphonation with concentrated sulphuric acid 
at- 50° in the presence of nitrobenzene as a diluent) 
similarly yields sodium ^-cliphenylsulphmate and 
di-diphenyldisulphone. J . W. B a k e r .

A lte rn a tin g  effect in  ca rb o n  cha ins. XXV. 
M ech an ism  of a ro m a tic  s id e -ch a in  su b s titu tio n . 
XXVI. N itra tio n  of co-chloro- an d  w-brom o-?)- 
xylene. 0. K . I n g o l d  and E. R o t i i s t e i n  (J.C.S.,
1928, 1217— 1221, 1278—1280).—XXV. The side- 
chain bromination of nitro-£>-xylene yields a t least 
76% of 3-nitro-p-o;ylyl bromide, m. p. 76°, showing th a t  
the reaction m ust proceed by preliminary attraction 
of potential bromine cations by electrons. The above 
bromide yielded the same S-nitro-’p-xylyl-u-trimethyl- 
ammoniumpicrate, m. p. 138°, as was obtained through 
the corresponding quaternary chloride, from the known
3-nitro-p-xylyl chloride (m. p. 48°).

XXVI. In  the nitration of w-chloro- and co-bromo- 
p-xylene substitution occurs chiefly in the position 
ortho to  the methyl group. These results are of 
importance in the development of the theory of 
anionotropy. A mixture, b. p. 120°/3 mm., of 2- and 
'¿-nitroA-methylbenzyl ethyl ethers was incidentally 
obtained during the investigation.

B. W. A n d e r s o n .
[P re p a ra tio n  of] s ty ren e . T. W. A b b o t t  and 

J . R. J o h n s o n  (Org. Syntheses, 1928, 8 , 84—86).
A ro m a tic  co m p o u n d s containing- a  te r t .-b u ty l 

g ro u p . A. E . T s c i i i t s c h i b a b i n ,  Si E l g a s i n e ,  and
V. A. L e n g o l d  (J. Russ. Phys. Chem. Soc., 1928, 
80, 347—354).—See this vol., 404.

P ro d u c tio n  of condensed  r in g  sy s tem s  by 
ca ta ly tic  deh y d ro g en atio n . II . A c tiva ted  c h a r
coal a s  re d u c in g  agen t. N. D. Z e l i n s k i  and M. V. 
G a v e r d o v s k a j a  (Ber., 1928, 61, [¿?], 1049—1053; 
cf. A., 1927, 47).—Triphenylcarbinol is converted by 
platinised charcoal a t 150—1S0° into the labile form 
of triphenylmethane, m. p. 81°, and by activated 
charcoal a t 300° into carbon dioxide and the stable 
variety of the hydrocarbon, m. p. 92°. Phenyldi- 
ci/c/ohexylcarbinol, m. p. 77°, in contact with platinised 
charcoal affords S-phenylfluorene, m. p. 145°, whereas 
with activated charcoal a t 300° it gives phenyldicyclo- 
hexylmethane, b. p. 210—212°/20 mm., d f  0-9S90. 
Under similar conditions, diphenylmethylcarbinol 
yields Q-metliyljluorene, m. p. 46°, and diphcnylethane, 
b. p. 268—269°, d f  0-9875, respective^, wliilst 
diphenylethylcarbinol affords 9-ethyl-fluorene, m. p. 
10S°, and diphenyl propane, b. p. 278—279°/759 mm. 
Dimethylbenzylcarbinol is converted into isobutyl- 
benzene, b. p. 170°/756 mm., d f  0-8628, in presence 
of either catalyst. Phenylmethylbenzylcarbinol, b. p. 
179°/14 nun., m. p. 51°, in contact with platinised 
charcoal gives 9-methylphenanthrene, m. p. 94°, 
whereas with activated charcoal it suffers reduction 
to tx$-diphenylpropane, b. p. 278°/751 mm., d f  0-9807. 
Methylethylbenzylcarbinol appears to be reduced only

to $-benzylbutane, b. p. 113—115°/11 mm., d f  0-868; 
the formation of a condensed system is not observed. 
ieri.-Amjd alcohol is converted into pentane, b. p. 
30—30-5°, d f  0-62S1. Phenol is converted into 
benzene by repeated passage over activated charcoal 
a t 300°. In  general reduction of oxygenated organic 
compounds in presence of activated or platinised 
carbon occurs a t notably lower temperatures than  are 
required with other forms of carbon. H. W r e n .

S y n th es is  of tw o  h y d ro c a rb o n s  of h ig h  m ol. 
w t., d e riv a tiv e s  of fluo rene and  m eth an e . K. 
D z ie w o ń s k i  and M . P a n e k  (Bull. Acad. Polonaise,
1927, A, 745—751).—The action of methylal on 
fluorene in presence of phosphorus pentoxide in boiling 
chloroform solution yields 2  : 2 '-dijluorylrnethane, 
m. p. 201—202°. Dinitro-2 : 2'-difliiorybnethane, m p. 
256—257°, is obtained by nitration, and oxidation 
by sodium dichromate in acetic acid yields 2  : 2'-di- 
jluorenone ketone, m. p. 297—298° [triphenylhydrazone, 
m. p. 203° (decomp.)]. Fusion of the ketone with 
potassium hydroxide yields a t 2 0 0 —2 1 0 ° an  acid, 
C27H 20O7, m. p. 262—265°, and a t 260—270° diphenyl- 
2 : 4'-dicarboxylic acid. The formation of the last 
proves the constitution of the foregoing compounds. 
As a by-product in the first condensation there is 
formed di( fluorylmethylfluoryl)methane,
[C6h 4— c gh 3- c h 2-cgh 3— CgH 3]2CH2

c h 2 CH2 ’ m - P- - 4b~~
247°. This yields on oxidation di(fluorenonylmethyl- 
fluorenonyl) ketone,

m p 324—326°,
which is decomposed by fusion with potassium 
hydroxide a t 280° to give an acid, C27H20O7.

R. K. C a l l o w .
C losure  of th e  fluo rene r in g  in  th e  d i-a- 

n a p h th y lm e th an e  serie s . O. M a g id s o n  (Trans, 
sci. chem.-pharm. Inst., 1926, [16], 32—48 ; Chem. 
Zentr., 1928, i, 58).—See A., 1925, i, 384.

D isso c ia tio n  of p h en a n th ren e  b y  h e a t in  th e  
p re sen ce  of h y d ro g e n  u n d e r  p re ssu re . N. A. 
O r l o v  (J. Russ. Phys. Chem. Soc., 1927, 59, 895— 
902).—See A., 1927, 1060.

P h o to d e co m p o s itio n  of tr ip h en y lm e th y l. S. T. 
B owden and W. J. J ones (J.C.S., 1928, 1149— 
1158).—The region of the visible spectrum in which 
triphenylm ethyl shows the strongest absorption, 
viz., the greenish-blue (5300—4000 A.), is the m ost 
active in effecting its decomposition, ultra-violet 
light having little or no effect. The first products 
of the photochemical change are probably triphenyl
methane and phenyldiphenylenemethyl, the latter 
then  undergoing association to  diphenylbisdiphenyl- 
ene-ethane. The behaviour of the triphenylmethyl 
radical is shown to be different from th a t of the tr i
phenylmethyl ion, since the la tter (in liquid sulphur 
dioxide) is not photoehemically reactive. The slight 
decolorisation noticcd in “ solid triphenylm ethyl” 
exposed to sunlight is thought to be due to the 
presence of adsorbed solvent. B. W. A n d e r s o n .

H y d ro g e n a tio n  of te tra p h en y lm e th an e  a n d  
y> -hydroxy te traphenylm ethane u n d e r  p re s su re .
V. N. I p a t i e v  and B. N. D o lg o v  (J. Russ. Phys. Chem. 
Soc., 1927, 59,1087— 1091).—See this vol., 163.
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O d o u r an d  c o n s titu tio n  am o n g  th e  m u s ta rd  
o ils [th io ca rb im id es] . I I I .  G. M. D y s o n  (Porf. 
Ess. Oil Rec., 1928, 19, 171— 174; cf. this vol., 
283, 514).—The odours of aromatic thiocarbimides 
containing both halogen and m ethyl substituent 
groups together are described. The results agree 
with the generalisation previously described. The 
nature of the odour is dependent more on orient
ation than  on the nature of the substituent group, 
and where chlorine and methyl groups occur together 
in the same compound the effect of the chlorine 
is more strongly marked than  th a t of the m ethyl 
group. The following substituted phenylthio- 
carbimides and their odours are described ;
3-chloro-A-methyl-, b. p. 274° ; é-chloro-3-methyl-, 
m. p. 22°; 2-chloro-5-methyl-, b. p. 269°; 5-chloro-
2-methyl-, b. p. 272° ; 2-chloro-A-methyl-, m. p. 23° ; 
é-chloro-2-methyl-, m. p. 34°; 2-bromo-‘i-methyl-, 
m. p. 18°, and 4-bromo-2-methyl-, m. p. 32°. s-Di- 
(2-bromo-4c-methyl)- and s-di-(4:-bro7no-2-methyl)-thio- 
carbamides, m. p. 192° and 178°, are described.
o-, m-, and jj-Nitrophenylthiocarblmides and four of 
the nitrotolylthiocarbimides have been prepared. 
W ith the exception of th a t of iJ-nitrophenylthio- 
carbimide, their odours are very faint.

E. H. S h a r p l e s .
2-M ethy l-5 -j'sopropy lan ilides of so m e  h ig h e r  

fa tty  ac id s . R. M. H a n n  and G. S. J a m i e s o n  ( J .  
Amer. Chem. Soc., 1928, 50, 1442— 1443).—Lauryl-, 
m. p. 82—83°; myristyl-, m. p. 8 8—S9°; palmityl-, 
m. p. 90—91°; stearyl-, m. p. 93—94°; arachidyl-, 
m. p. 81—82°, and lignoceryl-, m. p. 84— 85°, 2-methyl- 
5-isopropylanilides have been prepared from the 
appropriate acid chlorides and cymidine.

H . E .  E . N o t t o n .
M o lecu la r d is s y m m e try  d ep e n d en t on r e 

s tr ic t io n  of ro ta t io n  a b o u t a  s in g le  lin k in g . 
O p tica lly  ac tiv e  b en zen esu lp h o n y l-8 -n i t r o - l -  
n ap h th y lg ly c in e . W. H. M i l l s  and K . A. G. 
E l l i o t t  (J.C.S., 1928, 1291— 1302).—Benzenesul- 
phonyl chloride reacts with 8 -nitro-l-naphthylamine 
in pyridine, yielding S-nilro-l-benzenesulpho'namido- 
naphthalene, m. p. 198—199° {dibenzene&ulphonamido- 
derivative, m. p. 199°), which is converted by ethyl 
bromoacetate in presence of sodium ethoxide into 
ethyl 'N-benzenesulphonyl-$-nitro- 1 -naplithylaminoacet- 
ale, m. p. 173°. Hydrolysis of this with dilute acetic 
and sulphuric acids gives N-benzenesulphonyl-8-nitro-l- 
naphthylylycine, NO2-C10H 6-N(SO2Ph)-CH2-CO2H (I), 
m. p. 214°. If the rotation of the
P hS 0 2-N-CH2-C02H  grouping is obstructed by the 
nitro-group (cf. Mills, Chem. and Ind., 1926, 45, 
884) i t  is probable th a t (I) will exist in two enantio- 
morphous modifications. When equivalent quan t
ities of (I) and brucine are mixed in acetone solution 
brucine \-benzenesulphonyl-S-nitro-\-naphthylamino- 
acetate (-f-H20 ), m. p. 195—196°, is formed. This 
salt exhibits m utarotation in  chloroform solution, 
the average period of half change a t 15-5° being
5 min. When this salt is decomposed in chloroform 
solution with dilute sulphuric acid, the resulting 
chloroform solution of the /-acid is strongly lævo- 
rotatory, and the time of half change a t 14-9° is 
17 min. A solution of the brucine Z-acid salt in

boiling m ethyl alcohol gives, on cooling, brucine 
d - benzenesulphonyl - 8 - nitro - 1  - naphthylaminoacetate 
(+ 3 H 20), which is strongly dextrorotatory in chloro
form solution, the ro tation  falling gradually to  the 
final value of the brucine Z-acid salt. If a chloro
form solution of (I) is treated  w ith a chloroform 
solution of brucine the initial Isevorotation falls 
gradually to  an  equilibrium value. Decomposition 
in  the usual way indicates the formation of the brucine 
cZ-acid salt, since the acid obtained shows dextro
rotation.

In  order to demonstrate th a t the optical activity 
found was not due to  the asymmetric tervalent 
nitrogen atom, benzenesulphonyl-l-naphthylglycine, 
m. p. 188—189° {ethyl ester, m. p. 89°), was examined. 
The quinine salt of this acid exhibited no m utarot- 
ation under the conditions employed.

H . B u r t o n .
O x id a tio n  of a ry lth io la ry lid es . E .  G e b a u e r -  

E ü l n e g g  and E . R ie s z  (Monatsh., 1928, 49, 31— 40; 
cf. A., 1927, 1060).—4-Chloro-2-nitro-l-chlorothiol- 
benzene has been condensed with o-aminophenol,
o- and 2>-phenylenediamines, an<l as-dimcthyl-^- 
phenylenediamine, and the action of oxidising agents 
on the resulting chloronitrophenylthiolanilides has 
been investigated. Condensation with o-aminophenol 
in ether yields <i-cliloro-2-nitrophenyltJiiol-o-hydroxy- 
anilide, m. p. 143°, which, on oxidation with sodium 
dichromate and acetic acid, or with hydrogen per
oxide, yields 4:-cMoro-2-nitrophenyl-o-benzoquinone- 
thiolimine, C6H 3Cl(Np¿*S*NiC<^4!0, m. p. 134— 
135°. Similarly, ^-phenylenediamine yields bis-4'- 
chloro-2'-nitrophenylthiol-^-phenylenediamine (I), m. p. 
212°. This is converted by various oxidising agents 
or by heating with acetone or acetic acid into a red 
substance, m. p. 264—270°, which by chlorination 
with chlorine in chloroform suspension yields 4-chloro-
2 -nitrobenzenesulphonyl chloride, also obtained by 
the direct chlorination of (I). o-Phenylenediamine 
yields ¿>¿s-4'-chloro-2’-nilrophenylthiol-o-phenylenedi-
amine, m. p. 181°, together with 2 : 3-diamino- 
phenazine hydrochloride. The former, by  oxidation, 
yields a red substance, m. p. 172°. os-Dimethyl-^)- 
phenylenediamine condenses to  yield -p-dimethyl- 
amino-4:'-chloro-2'-nitrophenylthiolanilide, m. p. 152°, 
which by oxidation with concentrated nitric acid 
yields 4' - chloro -2' - nitrophenyl-^-benzoquinonethiol.
iminedimethylimmonium nitrate, 
Cr)H 3Cl(N02)-S-N:CGH 4:m ie 2-N03, m. p. 1 0 2 °, from 
which the free base, m. p. 186°, is obtained by the 
action of alcoholic ammonia. The base is also 
obtained when hydrogen peroxide replaces nitric acid 
as the oxidising agent, the corresponding chromate 
being obtained when chromic acid is used.

J .  W. B a k e r .
P re p a ra t io n  an d  c o n s titu tio n  of th io c a rb -  

a m id e s  of flu o ren e . L. G u g l i a l m e l l i ,  A . N o v e l l i ,
C. Ruiz, and C. A n a s t a s i  (Anal. Asoc. Quim. Argen
tina, 1927, 15, 337—362; cf. this vol., 629).— 
Eluorene derivatives are considered to  show pro
perties characteristic of 2  : 2 '-disubstituted diphenyl 
derivatives, and m ay possess a configuration anal
ogous to  th a t  proposed by Kaufler for diphenyl. 
The behaviour of 2 : 7-diaminofluorene as an o-di- 
amine in thiocarbamide formation and the difficulty
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of thiocarbamide formation by 2 -amino-derivatives 
(loc. cit.) owing to steric hindrance may be explained 
on this basis.

By reaction with thiocarbonyl chloride in  boiling 
toluene 2  : 7-diaminofluorene, m. p. 162°, yielded 
2 : 7-fluorylenethiocarbamide, m. p. above 300°, for 
which-an alternative bi molecular formula is possible, 
accompanied by (?) 7 : T-diaminodi-2 : 2' -fluorylthio- 
carbaviide, which yielded an azo-dye on diazotisation 
and treatm ent with ¡3-riaphthol. Similarly 1 : 2-di- 
aminofluorene (2 : 3-diaminofluorene, cf. Eckert and 
Langecker, this vol., 521) yielded 1 : 2(or 2 : 3)- 
jluorylenethiocarbamide, insoluble, m. p. above 300°; 
l(or 3)-nitro-2-aminofluorene yielded 1 : l'(o r 3 : 3')- 
dinitro-2 : 2'-fluoryltliiocarbamide, m. p. above 330°, 
also prepared by reaction with carbon disulphide in 
presence of pyridine and iodine; 2-nitro-7-amino- 
fluorene yielded 2  : 2’-dinitrodi-1 : 7 '-fluorylthiocarb- 
amide, m. p. above 330°. R. K . Callow.

A ction  of cu p ro u s  h y d rid e  on  d iazo n iu m  sa lts . 
C om bined  S a n d m e y e r -G a tte rm a n n re a c tio n . P. 
N e o g i  and A. K. M i t r a  (J.C.S., 1928, 1332— 1333).— 
Treatm ent of diazo-solutions a t 0° with moist cuprous 
hydride and halogen acid yields lialogenobenzenes 
as the main products, together with small quantities 
of the corresponding hydrocarbons. Crystalline 
cuprous halide is formed during the reaction. From 
diazonium sulphates, the main products are phenols, 
but small amounts of hydrocarbons are formed also.

H . B u r t o n .
M ech an ism  of th e  r e a r ra n g e m e n t  of d iazo- 

am inobenzene in to  am inoazobenzene. I I  an d
III. N. Y o k o j im a  (J. Soc. Chem. Ind. Japan , 1928,
31, 100—108, 109—116).—II. Rearrangement of di- 
azoaminobenzene into aminoazobenzene in the 
absence of aniline could not be effected by heating 
alone, by heating with paraffin wax, by heating the 
hydrochloride in either an open or a sealed tube, 
or by mixing diazoaminobenzene and hydrochloric 
acid in alcoholic solution. By the addition of aniline 
and hydrochloric acid in alcoholic solution, p art of the 
diazoaminobenzene changed into aminoazobenzene, 
the yield increasing with the am ount of aniline added.

II I . The mechanism of rearrangem ent of diazo
aminobenzene into aminoazobenzene is explained as 
follows. In  the aniline solution, hydrochloric acid 
combines with diazoaminobenzene, forming a yellow 
salt, NPhlN-NHPh.HCl. The hydrogen chloride 
intensifies the basic property of the amino-group 
and accelerates the separation of the diazo-group 
from it. Aminoazobenzene is formed by the direct 
attack of the separated diazo-compound on the 
^-position of the aniline nucleus. S. Oka.

S p ec tro c h em ica l s tu d ie s  of liyd ro x y azo -co m - 
pounds. VI. T . U e m u r a  and S. T a b e i  (Bull. 
Chem. Soc. Japan, 1928, 3, 105— 107; cf. A., 1927, 
1124).—The absorption curves of azobenzene and its 
p-amino- and p-acetamido-derivatives show th a t the 
auxochromic effect of the amino-group is diminished 
by acetylation. The two absorption bands of m-acet- 
amido-o-hydroxyazobenzene are due to  the hydroxyl 
group alone. A. M c G o o iu n .

[Free] acy l ra d ic a ls . J .  L o r e n z o  (Anal. Fis. 
Quim., 1928, 26, 98— 117).—An account of work

already abstracted on the decomposition of acetyl-, 
phenylacetyl -, and diplienylacetyl - azotriphenyl - 
m ethane (Wieland and others, A., 1927, 237). The 
m. p. 137— 138° is recorded for acetyltriphenyl- 
methane. R. K. Callow.

M an u fac tu re  of h a lo g e n -su b s titu te d  te r t ia r y  
a ro m a tic  am in es . I. G. F a r b e n i n d .  A.-G.—See
B., 1928, 441.

N ew  q u a te rn a ry  a m m o n iu m  co m p o u n d s fro m  
h a lo g e n -su b s titu te d  te r t ia r y  a ro m a tic  am in es .
I. G. F a r b e n i n d .  A.-G.—See B., 1928, 361.

M an u fac tu re  of 2 : 5 : 6 - tr ich lo ro -m -to lu id in e -
4 -su lp h o n ic  ac id . I. G. F a r b e n i n d .  A.-G.—See
B., 1928, 440.

A zo -d y es so lu b le  in  n o n -aq u eo u s  so lven ts .
C. E . May and H . H u n t .—See B., 1928, 398.

A c tio n  of n i t r ic  ac id  on p h en o l in  d ilu te  aq u eo u s 
so lu tio n . I. M ec h an ism  of n i t r a t io n  of phenol.
I I .  A. V. K a r t a s c h o v  (J. Russ. Phys. Chem. Soc.,
1927, 59, 819—832, 833—845).—!. ‘The action of 
dilute nitric acid on phenol was investigated under 
different conditions to  discover the factors which 
determine respectively the oxidation and nitration 
effects. Nitric acid of d <1-060 (9% H N 0 3) does 
not give any dinitrophenols, so acids of d 1-045, 1-030,
1-020,1-015, and 1-010 {i.e., 8-13%, 5-5%, 3-7%, 2-8%, 
and 1-9% H N 0 3) were used. Acid of d 1-010, even in 
large excess and on boiling, had no effect. W ith more 
concentrated acids, on boiling, violent oxidation took 
place, with formation of ta r and separation of carbon. 
Increased acid concentration lowered the initial 
reaction tem perature, with a consequent diminution 
of the oxidation and an increase in the nitration 
reactions. Excess of nitric acid has a much more 
marked effect on the lowering of the initial reaction 
tem perature than  its concentration. Easily oxidised 
impurities in  the phenol, such as pyrocatechol, benz- 
aldehyde, formaldehyde, and lsevulose, have a similar 
effect, and, further, strongly catalyse the oxidation 
reaction a t the expense of the nitration.

II . A mechanism for the action of dilute nitric acid 
on phenol is suggested and tested. The initial 
reaction is oxidation, reducing the nitric acid to 
nitrous acid, which forms nitrosophenol, which, in 
tu rn , is oxidised to nitrophenol. By testing various 
reaction mixtures of phenol and nitric acid with 
Liebermann’s reagent, blue and green colorations are 
obtained, indicating various quantities of nitroso
phenol. Addition of free nitrous acid or nitroso
phenol catalyses the  reaction. Nitrosophenol itself 
is easily oxidised by nitric acid in the cold to  nitro
phenol, which, itself, is incapable of oxidation, any 
further reaction being one of nitration.

M. Z v e g in t z o v .
H alo g e n a ted  o -an is id in es . M. K o h n  and R. 

K r a m e r  (Monatsh., 1928, 49, 146—159).—Bromin- 
ation of 4-chloro-o-anisidine (Reverdin and Eckhard, 
A., 1900, i, 28) with bromine in acetic acid solution 
yields 4-chloro-3 : 5-dibromo-o-anisidine., m. p. 113°, 
from which by removal of the amino-group by 
diazotisation and subsequent demethylation are 
obtained, successively, 4-chloro-3 : 5-dibromoanisole 
(Kohn and Domotor, A., 1927, 51) and 4-chloro-



750 BRITISH CHEMICAL ABSTRACTS.----A.

3 : 5-dibromophenol (benzoate, m. p. 132°). Hence 
no wandering of the ^-chlorine atom into the ortho- 
position occurs as in  the case of the corresponding 
bromo-compound (Kolm and Karlin, A., 1927, 1182).
4-Chloro-3 : 5-dibromo-2 : 6 -dinitroanisole (obtained 
by nitration of 4-chloro-3 : 5-dibromoanisole with a 
m ixture of sulphuric and fuming nitric acids) when 
heated with pyridine is converted into the JV-methyl- 
pyridinium salt of 4-chloro-3 : 5-dibromo-2 : 6 -di- 
nitrophenol. 4-Chloro-2 : 6 -dinitroanisole is similarly 
dem ethylated to  the corresponding phenol. N itration 
of the acetyl derivative of 4-chloro-3 : 5-dibromo-o- 
anisidine yields the 6-m7ro-compound, deeomp. 215°, 
which by hydrolysis yields 'i-chloro-B : 5-dibromo- 
Q-nitro-o-anisidine, m. p. S2°. Demethylation of 
2 : 4-diehloro-6-nitroanisole (Hugounenq, A., 1890, 
240) with hydrobromic acicl yields 2 : 4-dichloro-G- 
nitrophenol, m. p. 124°, whilst by reduction with tin 
and hydrochloric acid is obtained the oily 2  :4 -di- 
chloro-o-anisidine (acetyl derivative, m. p. 72°). This 
acetyl derivative is nitrated by a m ixture of con
centrated sulphuric acid and fuming nitric acid to 
2 : i-dichloro-3 : 5-dinitro-o-acetanisidide, m. p. 219°, 
which is hydrolysed to  2 : i-dichloro-3 : 5-dinitro-o- 
anisidine, m. p. 135°. Bromination of 2 : 4-dichloro-
o-anisidinc with bromine in acetic acid yields a sub
stance, m. p. 169°, from which by heating with water 
2 : 4-dichloro-‘S : 5-dibromo-o-anisidine, m. p. 83°, is 
obtained. J . W. B a k e r .

B ro m o p h en o ls . XXX I. 3 : 4 : 5 -T ric lilo ro - 
pheno l. M. K ohn and R, K ramer (Monatsh.,
1928, 4 9 , 161—168).—When chloro-o-anisidine is 
treated  in acetic acid solution with 4 mols. of dry 
chlorine diluted with carbon dioxide, a reddish-black, 
ta rry  product is obtained. This contains 3 : 4 : 5 -  
trichloroanisidine, for when it is treated  with alcohol 
and sulphuric acid, followed by sodium nitrite, the 
m ixture yields on steam distillation and fractionation 
of the ethereal extract of the distillate 3 : 4 :  5-tri- 
chloroanisole, m. p. 63°, b. p. 256—261°, identified 
by hydrolysis by hydrobromic and acetic acids to 
3 : 4 :  5-trichlorophenol, m. p. 91°, b. p. 271—277°/ 
746 mm. (benzoyl derivative, m. p. 120°; cf. Holle- 
man, A., 1921, i, 102). This when treated  with 
bromine yields 3 : 4 :  o-trichloro-2 : (S-dibroviophenol, 
m. p. 180°, d 2-554; the crystallographic constants, 
a : b : c = 2-0625 : 1 : 3-6962, ß=96° 13' 20", closely 
resemble those of m-chlorotetrabromo- and 3 : 5-di- 
chlorotribromo-phenol [K. H lawatsch]. The tri- 
chlorodibromophenol is oxidised by nitric acid to
2 : 6-dichloro-3 : o-dibromobenzoquinone, stable a t 240°.

3 : 4 :  5-Trichloroanisole is nitrated  by nitric and 
sulphuric acids to 3 : 4 : 5-trichloro-2 : 6-dinitroanisole, 
m. p. 95—96°. E. W . W i g n a l l .

B ro m o p h en o ls . X X X III. C h loro- an d  b ro m o - 
py rog 'a llo l e th e rs . M. K o h n  and ( F r l . )  E. G u r e -  
w i t s c h  (Monatsh., 192S, 4 9 , 173— 186).—4-Bromo- 
pyrogallol trim ethvl ether (cf.Kohn and Grün, A., 1926, 
284) is now obtained by the action of phosphorus penta- 
bromide. 4 : 6-Dibromo-5-nitropyrogallol trim ethyl 
ether, m. p. 114° (cf. K ohn and Griin, loc. tit.), is 
also obtained by the action of bromine on 5-nitro- 
pyrogallol trim ethyl ether (Will, A., 1888, 457). 
By the action of phosphorus pentachloride, pyrogallol

trim ethyl ether yields the 4-ckloro-derivative, b. p. 
252—256°/748-5 mm. (cf. Grabe and Suter, A., 1905, 
i, 703); this is nitrated in acetic acid by fuming 
nitric acid to i-chloro-5 : Q-dinitropyrogallol trimethyl 
ether, m. p. 116—118°. The last is also prepared, 
m. p. 118—119°, from the 4-cAZoro-5-niiro-derivative, 
m. p. 77—78°, obtained by passing chlorine into the 
molten 5-nitro-derivative, which is further chlorinated, 
in presence of iron, to 4 : 6-dichloro-5-nitropyrogallol 
trimethyl ether, m. p. 103—104°. The 4-chloro-deriv- 
ative is converted by bromine into 4c-chloro-5 : Q-di- 
broniopyrogallol trimethyl ether, m. p. 57—58°.

Pyrogallol dimethyl ether is chlorinated by sul- 
phuryl chloride to  4-chloropyrogallol 1 : 3-dimethyl 
ether, b. p. 270—275°/754 mm., 175°/18 m m .; this 
is identified by m ethylation and by nitration of the 
resultant trim ethyl ether. This shows th a t the 
^-directive effect of the free hydroxyl group (cf. 
Peratoner and Geneo, A., 1895, i, 342) is counteracted 
by the stronger influence of the methoxyl groups. 
Chlorination in carbon tetrachloride solution by 
rather more than  3 mols. of chlorine, diluted with 
carbon dioxide, yields trichloropyrogallol 1 : 3-di
methyl ether, m. p. 1 2 1— 1 2 2 ° (benzoyl derivative, 
m. p. 102°); 4 : 5-dibromopyrogallol 1 : 3-dimethyl 
ether (Kohn and Grün, loc. tit.) is similarly converted 
into i - chloro-5 : %-dibromopyrogaUol 1 : 3 -  dimethyl 
ether (benzoyl derivative, m. p. 119—120°). If only
2 mols. of chlorine are employed, 4 : 5-dichloropyro- 
gallol 1 : 3-dimethyl etlier, m. p. 103—104° (benzoyl 
derivative, m. p. 122—123°), can be obtained; the 
product is brominated to  the 6 -6 ro?wo-derivative, 
m. p. 117— 118°.

Tribromopyrogallol dimethyl ether (Kohn and 
Grün) is oxidised by chromic acid to 2 : 6 -dibromo-
3 : 5-dimethoxybenzoquinone (cf. Will, loc. c it.); the
triehloro-compound gives similarly the 2  : 6 -dichloro- 
analogue (cf. Gräbe and Hess, A., 1905, i, 698). The 
yields are poor. E. W. W i g n a l l .

C o n d en satio n  of ch lo ra l w ith  su b s titu te d  
p h eno ls. F . D. C h a t t a w a y  and F. C a l v e t  (J.C.S.,
1928, 1088—1094).—A republication of work already 
abstracted (this vol., 632). The following is n ew : 
anhydro-5-amino-2-ßßß-trichloro-a-hydroxyethoxy-1 - 
ßßß-trichloro-a-hydroxyethylbenzene (6 -amino-2  :4- 
bistricliloromethyl-1 : 3-benzdioxin) on bromination 
in acetic acid yielded the 4 -6romo-compound (7-bromo- 
dioxin derivative), m. p. 171—173° (acetyl derivative, 
m. p. 231—232-5°). R. K. C a l l o w .

N itra tio n  of a ro m a tic  th io cy an a te s  an d  seleno- 
cy an ates . F . C h a l l e n g e r  and A. T. P e t e r s  
(J.C.S., 1928, 1364— 1375).—N itration of o-tolyl 
thiocyanate a t 3—8 ° with nitric and sulphuric acids 
3'ields mainly 5-nitro-o-tolyl thiocyanate, m. p. 117-5— 
118-5°, together with i-nitro-o-tolyl thiocyanate, m. p. 
70—71°, both of which have been prepared by the 
action of cuprous and potassium thiocyanate on the 
requisite nitrotoluenediazonium sulphate. Nitration 
of phenyl selenocyanaie, b. p. 134°/10 mm., with nitric 
acid (d 1-5) gives chiefly p-nitrophenyl selenocyanate, 
m. p. 141° (cf. Bauer, A., 1913, i, 263), together with 
a small am ount of the o-nitro-derivative, m. p. 143°. 
W hen p-tolyl selenocyanate is treated with nitric and 
sulphuric acids, 2-nitro-^-tolueneseleninic acid (I),
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in. p. 151°, and di-2-nitro-^-tolyl diselenide (II), in. p. 
09°, are obtained, but nitric acid (d 1-5) a t —10° 
gives 2-nitro- (III), in. p. 69—70°, and 3-nitro-p- 
iolyl selenocyanate, in. p. 150°. Reduction of (I) with 
zinc and hydrochloric acid furnishes (II), also obtained 
by the action of potassium hydroxide on (III). 
Similarly, p-clilorophenyl selenocyanate yields either 
a mixture of di-;p-chlorophenyl diselenide andjj-cliloro- 
benzeneseleninic acid (IV), or a m ixture of 4 -chloro-
2-nitroplienyl selenocyanate, m. p. 127°, and (IV). 
p-Bromophcnyl selenocyanate gives ^-bromobenzene- 
seleninic acid, p-Dithiocyanobenzene, m. p. 106°, 
prepared by the Sandmeyer reaction from jp-amino- 
phenyl tliiocyanate, is nitrated  to  a nilroditkiocyano- 
benzene, m. p. 143—144°, which is obtained together 
with 4-bromo-, m. p. S3°, and 4-chloro-3-nitrophenyl 
tliiocyanate, in. p. 03°, by the action of cuprous and 
potassium thiocyanates on diazotised 4-bromo- and 
chloro - 3 - nitroanihne. Treatm ent of \i-thiocyano- 
selenocyanobenzene, m. p. 109— 110°, with nitric and 
sulphuric acids affords p -tliiocyanobenzeneseleninic acid, 
m. p. 154°. p  - Thiocyanoacetanilide on nitration 
furnishes 2-nilro-i-lhiocyanoacdanilida, m. p. 138— 
139°, together with 2-nitroA-thiocyanoaniline, m. p. 
113°. When treated  with alcoholic alkali, this last 
substance gives di-3-nitro-4-aminophenyl disulphide 
(?), m. p. 169°. 2-Nitro-4c-thiocyanophe7iyl seleno
cyanate has m. p. 147°.

Selenocyanates containing an o-nitro-group give 
strong purple colorations with alcoholic potassium 
hydroxide (cf. Bauer, loc. cit.). H. B urton.

V ary ing  v alency  of p la t in u m  w ith  re s p e c t to  
m erc ap tan ic  ra d ic a ls . V II. (Sir) P. C. R a y , 
K. C. B ose-R ay , and S. Ray -Chaudhury (J. Indian 
Cliein. Soc., 1928, 5, 139— 147).—Benzyl sulphide 
and platinic chloride react in alcohol solution, forming 
the compound PtCl2,2(CH2Ph)2S (I), m. p. 159°, 
together with the substance P t d 3,2(CH2P h )2S (II), 
m. p. 183° (decomp.). If an excess of platinic 
chloride is used, a complex. P t2Cl5,4(CH2Ph)2S, m. p. 
158°, is first obtained which is separable into (I) and
(II) by crystallisation from alcohol. The action of 
several bases on (II) has been examined. Ammonia, 
benzylamine, and ethylenediamine give tetrammine- 
platinous dichloride, tetrabenzylammineplatinous di- 
ehloride, and the compound PtCl2,2C2H 4(NH2)2, 
respectively (cf. this vol., 44). Aniline yields 
PtCl2,2NII2Ph, whilst dimethylaniline gives (I). 
Piperidine affords the substances 
PtCl3,2C5H 11N,(CH2Ph)2S, m. p. 172°, and 
PtCl2,3CrHn N, whilst pyridine gives the compounds 
PtCl2,4 C5H 5N (III) and P t2C'lT,4C5H 5N {loc, cit.). 
The action of pyridine on (I) is to form (III) together 
with the compound PtCl2,2C5H 6N (IV). The effect 
of heat on (III) is to furnish (IV). I t  is concluded 
that (II) is best represented by the formula 
[2(CH2Ph)2S,PtCl2]Cl. H. B urton.

Detection of ¡3-naplitliol. K . R eber  (Schweiz. 
Apoth.-Ztg., 1927, 65, 589; Chem. Zentr., 192S, i, 
3S4).— 1 C.c. of a m ixture of 25% hydrochloric acid 
(1 part) and 25% nitric acid (3 parts) is heated a t 
55—60° with 5 c.c. of aqueous (3-naphthol; a carmine- 
red coloration, extractable with amyl alcohol, soon 
appears. 1 P art in 6000 parts can be detected. The

red coloration produced when aqueous ¡3-naphtliol 
(5 c.c.), 0-03% aqueous sodium nitrite (2 c.c.), and 
dilute sulphuric acid (1 drop) are warmed together 
is not extractable with amyl alcohol.

A. A. E ldridge.
A ction  of ch lo ro su lp h o n ic  ac id  on p h eno ls. V. 

[N ap h th o ls .] J. P ollaic, E . Gebauer-Fulnegg , 
and" E. Blumenstock-Halward (Monatsh., 1928, 
49, 187—202).—[With E. Petertil.] Chlorosul
phonic acid acts on a-naphthol at the ordinary 
temperature (cf. B.P. 186,515; B., 1922, 933), and 
from the reaction mixture crystalline a-naplithol-
2-sulphonic acid separates. W ith excess of chloro
sulphonic acid, crystals of u.-naphtliol-2 : 4 -disul
phonyl chloride, in. p. 149°, separate (disulphon- 
anilide, m. p. 22S°). B y the prolonged action of 
chlorosulphonic acid, a new a-naphthol-\2 : 4 : 7( ?)]- 
trisulplionyl chloride, m. p. 172°, [+ 0-5C 6H B, 160°], is 
obtained (cf. Claus and Mielcke, A., 1886, 716); this 
on alkaline hydrolysis loses one and on acid hydro
lysis two chlorosulphonyl groups, yielding probably 
a-naphthol-7-sulplionic acid. The corresponding 
a-ndplitholtrisulphonanilide has m. p. 240° (decomp.).

a-Naphthol with chlorosulphonic acid yields at 
100° ct-naphthol-4-sulphonic a c id ; at 160°, a black 
product, or, with excess of the reagent, a resinous 
product from which a yellow trichloronaplithalene- 
sulphonyl chloride, m. p. 214°, is isolated.

[With K. W inter .] The action of chlorosulphonic 
acid on [3-naphthol at the ordinary temperature does 
not yield a monosulphonyl chloride, but only (3-naph
thol-1-sulphonie acid; on keeping, a mixture of 
disulphonyl chlorides (see below) is obtained. W ith
1 mol. of chlorosulphonic acid in tetrachloroethane 
at 130°, |3-naphthol yields [3-naphthol-6-sulphonie 
acid. Excess of chlorosulphonic acid yields a mixture 
of two fi-naphtholdisulphonyl chlorides, m. p. 111° (I) 
and 177° (II), respectively (see following abstract). 
These are almost insoluble in w ater; on treatment 
with phosphorus pentachloride in a sealed tube only 
octachloronaphthalene is obtained. With aniline the 
corresponding disulphonanilides, m. p., from (I) 191°, 
from (II) 231°, are obtained.

When ¡3-naplithol is heated with exccss of chloro
sulphonic acid at 130— 140°, a product is obtained 
from a carbon disulphide solution of which $-naphtliol- 
3 : 6 :  8-trisulplionyl chloride, m. p. 196°, crystallises. 
The formulation is based on the preparation of the 
substance by the action of chlorosulphonic acid on 
f3-naphthol-3 : 6-disulphonic acid, or - 3 : 6 :  8-tri- 
sulphonic ac id ; the above-mentioned disulphonyl 
chlorides also yield the trisulplionyl chloride. The 
last gives the - 3 : 6 :  8 - trisu Iphon a ni I id e, m. p. 140— 
145°, which can also be prepared, m. p. 152— 
155°, from O-carbethoxy-[i-naphthoZ-3 : 6 : 8-trisulplionyl 
chloride.

(3-Naphthol with great excess of chlorosulphonic 
acid at 150— 160° yields a resinous product from 
which a substance, m. p. 120— 122°, containing 
chlorine but not sulphur (? a dichloronaphthalene), 
and a product, m. p. 135— 140°, containing sulphur, 
probably a naphthaquinone derivative, were isolated.

E. W. WlGNALL.
C o n stitu tio n  of th e  ¡3-naphtholdisulphonyl 

ch lo rid e s. J. P o l i a k  and E. B l u m e n s t o c k -
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HALWARD [with A. SCHLESINGER, V. WEIXMAYR, 
and K. W inter] (Monatsh., 1928, 49, 202—212).— 
The two (3-naphtholdisulphonyl chlorides, m. p. 111°
(I) and 177° (II) (see preceding abstract) are investig
ated. The former is obtained by the action of 
chlorosulphonic acid on p-naphthol-6 -sulphonic acid, 
and also from the 1 -acid in the cold; i t  is therefore 
Q-naphthol-1 : 6 -disulphonyl chloride. I t  was thought 
th a t  (II) m ight be obtainable from [2-naphthol-S- 
sulphonic ac id ; the latter, however, yields the 6  : 8 - 
disulphonyl chloride (III), m. p. 161—162°, from which 
the 6  : 8-disidphonanilide, m. p. 195°, is obtained. 
The constitution of the la tter is established by pre
paring, from p-napht-hol-6  : 8 -disulphonic acid, the 
potassium  salt of the  O-carbethQxy-derivative, and 
thence, by the action of phosphorus pentachloride,
0  - carbethoxy - ¡3 - naphthol-G : S-disulphonyl chloride, 
m. p. 131°; this yielded the corresponding 6  : S-di- 
sulphonanilide, m. p. 178°, and, by hydrolysis, the 
same disulphonanilide (m. p. 196°) as obtained from
(in).

Similarly, from ¡3-naphthol-3 : 6 -disulphonic acid, 
the 0 -carbethoxy-$-naphthol-'i : G-disulphonyl chloride, 
m. p. 125°, and the corresponding disulphonanilida, 
m. p., crude, 153— 163°, have been prepared, and, 
from the latter, $-naphthol-3 : 6-disulphonanilide, m. p. 
202°. This is not identical with the anilide prepared 
from (II), as might be expected from the conversion 
of (II) into P-naphthol-3 : 6  : S-trisulphonyl chloride : 
i t  is, however, noteworthy th a t  the latter is also 
obtained from (I), a process involving migration of 
the chlorosulphonyl group from the 1-position. I t  
is therefore suggested th a t (II) m ay be P-naphthol-
1 : 8-disidphonyl chloride. This formula is excluded 
by  the rule of Armstrong and 'Wynne (Proc. C.S., 
1S90, 130), to which there are, however, exceptions 
(cf. Dressel and Kothe, A., 1894, i, 378).

The “ (3-naphthol-1-sulphonyl chloride ” described 
by Anschutz and Maxim (A., 1918, i, 426), prepared 
by way of the acetyl derivative, does not form a 
sulphonylide. I t  was therefore thought th a t the 
substance described m ight actually have the chloro
sulphonyl group in a different position. Accordingly, 
the acetyl derivatives of p-naphthol-6 - and -8 -sulph- 
onic acids were prepared and converted by phos
phorus pentachloride hi chloroform into 0 -acetyl- 
fi-naphthol-6 - and -8 -sulphonyl chlorides, m. p. 103° 
and 129°, respectively. Since these differ in m. p. 
from the compound described by Anschutz, and 
since in their case i t  is impossible to hydrolyse the 
acetyl group without affecting the chlorosulphonyl 
group, there is no reason to  question the Anschutz 
formula. I t  is suggested, however, th a t the con
ditions for the formation of a sulphonjdide cause a 
migration of the chlorosulphonyl group before con
densation can occur.

O-Acetyl-^-nuphthol-G-sulphonanilide, m. p. 95°, is 
hydrolysed to p-naphthol-6 -sulphonanilide, m. p. 161° 
(cf. ,G .P. 278,091). Since the m. p. did not agree 
with th a t given by Zincke and Dereser (A., 1918, 
i, 220), viz., 100—105°, the substance was prepared 
by their m ethod ; i t  was found to contain 2  mols. of 
water, and after heating, or recrystallisation from 
benzene, to  melt a t 160— 161°; bu t since recrystallis
ation of the anhydrous substance from an aqueous

solvent failed to  yield the low-melting variety, the 
la tter m ust be regarded as a labile form.

0-Acetyl-$-naphthol-8-sulphonanilide yields $-naph- 
thol-S-sulphonanilide, m. p. 195°, also obtained by the 
hydrolysis of the anilide derived from O-carbethoxy- 
p-naphthol-8 -sulphonyl chloride, m. p. 118°.

E. W. W ignall.
D eh y d ro g en a tio n  of s ito s te ro l. L. S c h m id  and 

M. Z e n t n e r  (Monatsh., 1928, 49, 92—97).—A hydro
carbon, m. p. 245—247-5°, has been isolated from the 
mother-liquor of the product, m. p. 325°, obtained by 
the dehydrogenation of sitosterol with palladised 
■charcoal (A., 1927, 661). A mixed-m. p. determin
ation w ith the hydrocarbon chrysene, m. p. 246—248°, 
obtained in  a similar maimer from cholesterol (Diels 
and Gadke, ibid., 241) gives no conclusive evidence, 
b u t on complete nitration i t  yields a tetranitro-deriv
ative, decomp. 2 0 0 °, which, although it  contains the 
correct percentage of nitrogen, is no t identical with 
tetranitrochrysene, m. p. above 300°. Crystallo- 
graphic investigation (by M a r c h e t )  of the hydro
carbon and of chrysene confirms the  non-identity of 
the two substances. J .  W. B a k e r .

P la n t  s te ro ls . L. S c h m id  and G. B i l o w i t s i u  
(Monatsh., 1928, 49, 98—106).—Phytosterols isolated 
from various sources have been separated into stigma- 
sterol and sitosterol by the action of bromine on their 
acetates. Thus the phytosterol, m. p. 132°, isolated 
from Radix bardance is acetylated with acetic an
hydride, and addition of bromine in  ether and acetic 
acid solution to  the acetyl derivative precipitates 
the sparingly soluble tetrabrom ostigm asterol acetate 
identical with the  corresponding derivative prepared 
from stigmasterol isolated from the  calabar bean. 
The filtrate, after reduction w ith sodium amalgam, 
debromination by heating with zinc dust, and repeti
tion of the  process to  remove all the stigmasterol, 
yields the sitosteryl acetate (benzoate, m. p. 144°) 
identical w ith a genuine specimen and yielding 
identical derivatives. By similar methods the sterols 
isolated from Ficus carica and Ulmis campestris are 
separated into stigmasterol and sitosterol. From 
the la tte r p lant was also isolated a substance, m. p. 
240°, which was no t investigated. J .  W. B a k e r .

T ra n s fo rm a tio n  of b en z o y lm e th y lca rb in o l into 
ace ty lp h en y lca rb in o l b y  s u lp h u r ic  ac id  an d  u n d er 
th e  co n d itio n s  of a lcoho lic  fe rm e n ta tio n . (Mlle. )
E. M. K otchergine (Bull. Soc. chim., 1928, [iv], 43, 
573—575).—Benzoylmethylcarbinol (obtained in  81% 
yield by the action of alcoholic potassium acetate on 
phenyl cc-bromoethyl ketone, b. p. 134— 135°/1S mm.,

1-454) when heated w ith alcoholic sulphuric acid 
a t 120—125° for 8  hrs. is converted into acetylphenyl
carbinol ; the same transform ation takes place when 
the  ketone is added to  an  aqueous solution of raffinose 
fermenting with brewer’s yeast, some s-phenylmethyl- 
ethylene glycol being also produced in the latter case. 
Accordingly the  acetylphenylcarbinol obtained by 
Neuberg (A., 1921, i, 480) is regarded as a transform
ation product of the prim arily formed benzo3’lmethyl- 
earbinol. It. B rightman.

S y n th e se s  w ith  d iazo m e th a n e . I I I .  o-N itro- 
p h en y le th y len e  ox ide a n d  th e  co m p o u n d s derived
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th e re fro m . F. A r n d t ,  B. E i s t e r t ,  and W . P a r t a l e  
(Ber., 1928, 61, [5], 1107— 1118).—The nitroso-com- 
pound obtained by the action of formic acid on 
“ nitraldin ” (A ., 1927, 360) yields small amounts of 
jV-hydroxyisatin, m. p. 2 0 1 ° (decomp.), under the 
influence of alkali hydroxide. I t  is identified as 
o-nitrosobenzoylcarbinol, since i t  is smootldy reduced 
by hydrazine carbonate to  o-ami?iobenzoylcarbinol, 
m. p. 98° (N-acetyl derivative, m. p. 141°; diacetyl 
compound; dibenzoyl derivative, m. p. 167— 168°; 
phenylhydrazone, m. p. 198°), which can be diazotised. 
and is readily transform ed by  warm alkali hydroxide 
into indoxyl. Since nitraldin itself does not give 
reactions characteristic of the hydroxyl or carbonyl 
groups i t  m ust have the  constitution

''TO—0  
^ > 0  | ; the lat-
)H—CH2

ter structure involves an  apparent, constitutive 
co-operation of the nitro-group which, however, is 
illusory, since other aldehydes are converted by diazo- 
methane into ethylene oxides instead of the expected 
methyl ketones. “ N itraldin ”  is therefore regarded 
as o-nitrophenyldJiylene oxide. I t  is unaffected by 
phenylcarbimide a t 130— 140°, whilst profound de
composition ensues a t higher tem peratures. Reduc
tion w ith tin  and glacial acetic acid gives anthranil in 
small amount. Traces of indole are obtained by the 
action of hydrazine hydrate in  boiling alcoholic solu
tion. The action of hydrogen chloride on o-nitro- 
phenylethylene oxide in  pyridine affords o-nitrophenyl- 
ethylene chlorohydrin, N 0„• CfiIT,• CH(OH)• Cff2C1, m. p. 
60—61°, b. p. 170°/17 mm. (decomp.), re-converted 
by sodium hydroxide into the paren t substance and 
transformed by benzoyl chloride and alkali hydroxide 
into the benzoyl derivative, m. p. 87—88°. The corre
sponding acetyl compound, b. p. 186—188°/15 mm,, 
in. p. 69—70°, is obtained by addition of o-nitro- 
phenylethylene oxide to  a solution of acetyl chloride 
in pyridine. co-Chloro-o-nitroacetophenone, m. p. 
66—67°, is obtained by oxidising o-nitrophenylethyl- 
ene chlorohydrin w ith potassium dichromate and 
sulphuric acid. o-Aminophenylethylene chlorohydrin, 
m. p. 86—87°, prepared by reduction of the n itro 
compound by stannous chloride and concentrated 
hydrochloric acid, appears to  be converted by suc
cessive trea tm ent w ith cold dilute acid and sodium 
hydroxide into a polymeric o-aminophenylethylene 
oxide, whereas if the treatm ent is followed by  steam 
distillation i t  gives indole and, probably, polymerised 
indoles. o-Nitrophenylethylene oxide is converted 
by acetic anhydride containing anhydrous ferric 
chloride into o-nitroso-v-acetoxyacetophenone, m. p. 
104°.

o-Nitrophenylacetone, m. p. 26—27° [semicarbazone, 
m. p. 213—214° (decomp.)], and o-nitroacetophenone 
are identified among the by-products of the action 
of diazomethane on o-nitrobenzaldehyde. The former 
compound is prepared by  the action of diazomethane 
on o-nitrophenylacetaldehyde in ether or by th a t of 
boiling dilute sulphuric acid on ethyl a-o-nitrophenyl- 
acetoacetate, m. p. 76—77°. o - Nitrophenylacetyl- 
acetone, m. p. 62—63°, is converted by hydrazine 
hydrate into 5-o-nitrophenyl-d-methylpyrazole, m. p.
120—121°. H . W r e n .

G lycol f ro m  cc-m ethyl-n-butaldehyde a n d  
b en zald eh y d e . A. F r a n k e  and R . S t e r n  
(Monatsh., 192S, 49, 21—26).—a-Methyl-«-butalde- 
hyde condenses with benzaldehyde (2  mols.) in  the 
presence of alcoholic potassium hydroxide, and the 
resulting aldol is reduced by the  excess of benzalde
hyde to  yield y-phenyl-$-methyl-$-ethylpropane-v.y- 
diol, b. p. 188—190°/17 mm. (diacetate, b. p. 189— 
191°/20 mm.). In  two cases the  cyclic benzylidene

ether, § ™ H P h E^?)H2’ b - P‘ 214“215°/13 mm”
m. p. SO—81°, was also obtained. The same com
pound is synthesised by the action of benzaldehyde 
on the glycol in  the presence of concentrated hydro
chloric acid. By oxidation the glycol is converted 
into phenyl sec.-butyl ketone, and when i t  is distilled 
in steam with 14% sulphuric acid it  yields 
ua-methylethylstyrene, b. p. 205—206° (dibromide, 
m. p. 57°), together w ith the methylene ether, b. p. 
150°/13 mm., which is formed in accordance with the 
schem e: CHPh(OH)-CMeEt-CHvOH (I) — >
CH Ph(0H )-CH M eEt+CH 20 ; (I)“ + C H 20  — >
9HPh-CMeEt*9H2+ H „ 0  (cf_ Reik; A  > 1S98; i; 3 4 5 ).
O CH2 0
The same ether is synthesised by the action of a 40% 
formaldehyde solution on the  glycol in  the  p re
sence of an  equal quantity  of hydrochloric acid, 
d 1-19. J .  W. B a k e r .

R eac tio n  b e tw een  m a g n e s iu m  co m p o u n d s 
a n d  e th y len e  ox ides. I. I. R i b a s  (Anal. Fis. 
Quirn., 1928, 26, 122—132).— a-Methoxypropylene \iy- 
oxide, b. p. 110°/751 mm., is prepared by treatm ent 
of a-chloro-y-methoxy/sopropyl alcohol (Fourneau 
and Ribas, A., 1927, 131) w ith sodium hydroxide 
solution. W ith magnesium phenyl bromide the oxide 
yielded a-bromo-y-methoxyisopropyl alcohol, b. p. 90°/ 
15 mm., and 25% of the theoretical yield of y-methoxy- 
ci-phenylisopropiyl alcohol, b. p. 135—140°/15 mm. 
(phenylurethane, m. p. 56°; allophanate, m. p. 150— 
151°). The same compound was obtained by the 
action of magnesium phenyl bromide (2  mols.) on 
a-chloro-y-methoxyt'sopropyl alcohol, and the con
stitu tion  assigned to  i t  was proved by its  form ation 
by  the condensation of a-phenylpropylene Py-oxide 
w ith  m ethyl alcohol in the  presence of sulphuric acid 
(cf. Fourneau and Ribas, loc. cit.).

R. K . C a l l o w .

C o n stitu tio n  of iso cam p h o lic  acid . J .  v o n
B r a u n  and A. H e y m o n s  (B e r ., 1928, 61, [J3], 1089— 
1092).—isoCampholic acid is isolated w ith some 
difficulty from the campholic acid obtained w ith it 
by fusion of camphor w ith potassium hydroxide as 
the ethylamide, m. p. 41—42°. Campholethylamide, 
b. p . 160°/20 mm., m. p. 8 8 °, is converted by an excess 
of phosphorus pentachloride into the corresponding 
imido-chloride, from which the original material is 
smoothly regenerated. i’soCainpholethylamide under 
similar conditions yields dichloroisocampholethylamide. 
C12H 210NC12, m. p .  7 3 —77°, b. p. 125—127°/ 0-2 mm. 
(intermediate imidochloride, c 12h 20n c i  o, b. p. 145— 
150°/15 mm.). Hydrolysis of the ethylamide affords 
the unsaturated  monochloro-aci^, C10H 15O2Cl, b. p. 
125°/0,5 mm. ¿soCampholic acid behaves therefore

N 0 2-C6H 4-C H < ?  or C6H , / '  
Vy JtLo \ (
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as a compound containing two hydrogen atoms 
attached to  the a-carbon atom  and hence has the
constitution H . W e e n .

ci/cfoPen ty lalky lacetic  ac id s  and. (3-cyc<opentyl- 
e th y la lk y lace tic  ac id s , an d  th e ir  ac tio n  to w a rd s  
Ji. leprce. X I. G. R . Y o h e  and R . A d a m s  (J. 
Amer. Chem. Soc, 1928, 50, 1503—1508; cf. follow
ing abstract).—As in the series previously examined, 
the toxicity of these acids towards B. leprce reaches a 
maximum with the members containing 16— IS carbon 
atoms. I t  is shown th a t with cycZoalkyl-alkylacetic 
acids of equal mol. wt. or having equally long side- 
chains, there is no marked difference in bactericidal 
power between cyc/ohcxyl, cycZopentyl, and cyclo- 
pentenyl derivatives. The following were successively 
prepared from cv/c/opentyl bromide by standard 
methods : (3-cycldjpentylMliyl alcohol, b. p. 96-5—97°/ 
24 mm., n f  1-4577, d f  0-9180, after purification 
through ft-cyclopentyletjkyl bromide, b. p. 75—77°/19 
mm., rig 1-4863, d f  1-2860, and acetate; 8-cyclopentyl- 
butyl alcohol, b. p. 88—92°/2 mm., rift 1-4613, df'
0-9033; 8-cyclopentylbutyl bromide, b. p. 110—1110/ 
17 mm., ng- 1-4820, d f  1-1872, from which 8-cyclo- 
pentylvaleroniirile, b. j). 124— 126-5°/17 mm.,
1-4542, d f  0-8887, and 8-cyclopenlylvaleric acid, b. p. 
124— 12S°/2 mm., ft2,? 1-4594, d f  0-9752, are obtained; 
ethyl 8-cyclopentylbuti/lmalonate, b. p. 154— 160°/2-2 
mm., nlfi 1-4493, d f  0-9934; 8-cyclopentylbulylmalonic 
acid, m. p. 121— 124°; and s-cyclopentylhexoic acid, 
b. p. 133—138°/l-8 mm., m. p. 33—33-5°, ng 1-4549, 
d f  0-9518. The following ethyl cyclopentyl-alkyl- 
malonates (b. p., »5 , and d f  being given in this order) 
were obtained in  50—60% of the theoretical yields 
from ethyl cyctopcntylmalonatc : -n-heptyl-, 143—- 
146°/1 mm., 1-4548, 0-9749; -n-octyl-, 160—16o°/l 
mm., 1-4553, 0-9659; -n-nonyl-. 152—155°/0-6 mm.,
1-4567, 0-9617; -n-decyl-, 169—171°/1 mm., 1-4571.
0-9560; -n-undecyl-, 186—189°/1 mm., 1-4580, 0-9522; 
the following ethyl $-o,yc\.opentylethyl-allcyl-malonates 
from ethyl fi-cyclopaniyleihyhnaionaie, b. p. 125°/2 mm., 
ftj? 1-4478, d f  1-0082 : -ethyl-, 126—129°/l-9 mm.,
1-4511,0-9924; -n-propyl-, 134— 135°/l-7 mm., 1-4510.
0-9873; -n-butyl-, 136—140°/l-8 mm., 1-4523, 0-9783; 
-n -amyl-, 148—150°/1-1 mm., 1-4526,0-9688; -n-hexyl- 
157—162°/1 mm., 1-4531, 0-9624; -n-heptyl-, 172— 
174°/2 mm., 1-4541, 0-9563, and -n-octyl-, 182—1S40/
1-2 mm., 1-4548, 0-9524. From these are prepared
the  following alkyl derivatives of fi-cyclopentylcthyl- 
malonic acid, m. p. 126-5° : ethyl, in.“p. 141—143°; 
n -propyl, m. p. 137— 138°; n -butyl, m; p. 139—140-5°; 
n -amyl, m. p. 124— 127°, and n -hexyl, m. p. 129-5— 
130°; the following cyclopentyl-alkyl-acetic acids : 
-n-heptyl-, 155— 160°/l-4 mm., 1-4594, 0-9312;
-n-octyl-, 166— 169°/2 m m , 1-4609, 0-9279; -n-nonyl-, 
b. p. 177—178-5°/l-4 m m , m. p. 37—37-5° ; -n-decyl-, 
b. p. 189— 190-5 / I -7 m m , m. p. 34-5—36°; -n-uri- 
■decyl-, b. p. 193—197°/l-3 m m , m. p. 43-5—45-5°; 
and the following alkyl derivatives of P-eyclopentyl- 
■ethylacetic acid, b. p. 115—118°/2-4 m m , nf, 1-4575, 
elf 0-9849 : ethyl, 122—124-5°/l-3 m m , 1-4590,0-9602; 
n -propyl, 130—132°/l-9 mm.. 1-4595, 0-9533; n -butyl,
136—137°/1 m m , 1-4608, 0-9435; n -amyl, 150—154°/
1-9 m m , 1-4610, 0-9360; n-hexyl, 157— 161°/l-9 m m .

1-4616, 0-9303; n-heptyl, 167— 169°/2 m m , 1-4621, 
0-9252, and n -octyl, 173—176°/l-5 m m , 1-4629,
0-9210. H. E. P. N o t i o n .

cycioH exyl- an d  cyc lohexy lm ethy l-a lky lacetic  
ac id s  an d  th e ir  ac tio n  to w a rd s  B . leprce. X.
R. A d a m s , W. M. S t a n l e y ,  and H. A . S t e a r n s  (J. 
Amer. Chem. Soc, 1928, 50, 1475—14S1).—These 
have been prepared by methods previously described. 
As in other series, the acids containing 16—18 carbon 
atoms show a maximum toxicity towards B. lejme. 
Comparison with the isomeric c;/cZohcxylalkyl-alkyl- 
acetic acids previously obtained (A , 1926, 1136, 
1137; this vol., 62) indicates th a t the bactericidal 
power is almost independent of the position of the 
carboxyl group in the hydrocarbon chain. The b. p., 
ft“ , and d f, respectively, are recorded for the follow
ing : (a) ethyl cyclohexyl-alkyl-malonates : -n-amyl-,
121—125°/2 m m , 1-4553, 0-9850; -n-hexyl-, 126— 
130°/2 m m , 1-4559, 0-9755; -n-heptyl-, 135—139°/2 
m m , 1-4562, 0-9685; -n-octyl-, 144— 148°/2 m m ,
1-4564, 0-9638; -n-nonyl-, 149—154°/2 m m , 1-4567,
0-9574; -n-decyl-, 157— 161°/2 m m , 1-4570, 0-9540; 
-n-undecyl-, 170—175°/2 m m , 1-4574, 0-9532, and 
-n-dodecyl-, 185— 189°/2 m m , 1-4589,0-9466; (6 ) cyclo- 
hexyl-alkyl-acetic acids : -n-amyl-, 136—139°/3 m m ,
1-4640, 0-9544; -n-hexyl-, 145— 149°/3 m m , 1-4641,
0-9449; -n-heptyl-, 14S—152°/2 m m , 1-4641, 0-9350; 
-n-octyl-, 158—161°/2 m m , 1-4642, 0-9298; -n-nonyl-, 
167— 171°/3 m m , 1-4645, 0-9245: -n-decyl-, 165— 
169°/2 m m , 1-4649, 0-9224; -n-undecyl-, 173—177°/
2 111111,  1-4650, 0-9166; -n-dodecyl-, 187— 191°/2 m m ,
1-4653, 0-9129; (c) cyclohexylmetliyl-alhyl-acetic acids : 
-ethyl-, 131—132°/2 mm.. 1-4623, 0-9814; -n-propyl- 
141— 143°/4-5 m m , 1-4628, 0-9720; -n-butyl-, 133— 
136°/3 m m , 1-4620, 0-9564; -n-amyl-, 139—142°/2 
m m , 1-4630, 0-9516; -n-hexyl-, 174— 175°/3 m m ,
1-4627, 0-944S; -n-hejHyl-, 202—204°/3 m m , 1-4632, 
0-9393, and -n-octyl-, 1S6—190°/4 m m , 1-4640,
0-9331. The b. p ,  rif, and d f  of the following ethyl 
cyclohexylmethyl-alkyl-maloiiates are : -ethyl-, 143— 
145°/4-5 m m , 1-4542, 1-0104; -n-propyl-, 154— 155°/
3 m m , 1-4529, 1-0062; -n-butyl-, 157— 159°/4-5 m m ,
1-4548, 0-9910; -n-amyl-, 159—160°/4 m m , 1-4558,
0-9S53; -n-hexyl-, 160—163°/2-5 m m , 1-4544, 0-9721; 
-n-heptyl-, 183—lS5°/5 m m , 1-4560, 0-9679; -n-octyl-, 
178—181°/3 m m , 1-4570, 0-9612. The m. p. of the 
following cyclohexylmethyl-alkyl-malonic acids a r e : 
-ethyl-, 127-5—130°; -n-propyl-, 145— 147°; -n-butyl-, 
132— 134°, and -n-amyl-, 132—135°.

H. E . E. N o t t o n .  
(3-Oxidation. I. C o n ju g atio n  of benzo ic  and  

p h en y lace tic  ac id s  fo rm e d  a s  en d -p ro d u c ts  fro m  
th e  o x id a tio n  of p h e n y l-su b s titu te d  fa tty  acids.
A. J . Q u ic k  (J. Biol. Chem , 1928, 77, 581—593).— 
Previous workers on the subject of (3-oxidation have 
confined themselves to determining hippuric and 
phenaceturic acids in the urine as indications of the 
benzoic and phenylacetic acids excrcted. Q uan ti
ta tive results cannot be so obtained, since, in  the dog, 
about 70% of the benzoic and 30% of the phenyl
acetic acid excreted is in  conjugation with glycuronic 
acid. By determining the sum of the hippuric and 
benzoylglycuronic acids, or of the phenaceturic and 
phenyl acetyl glycuronic acids excreted, i t  is shown
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tha t cinnamic and phenylpropionic acids give rise 
exclusively to benzoic acid, whilst phenyKsocrotonic 
and phenylbutyrie acids give exclusively phenyl- 
acetic acid, so th a t, in these cases a t least, oxidation 
must occur entirely in the 6 -position.

C. R. H a r i n g t o n .
O x id a tio n  of n itro p h en y lcy an o ace ta te s . II . 

A. F a i r b o t j r n e  and H. R. F a w s o n  (J.C.S., 1928, 
1077— 1080).—The compounds described previously 
(A., 1927, 244) as ethyl chloro- and bromo-2 : 4-di- 
nitrophenylcyanoacetates are now shown to be ethyl 
2 : 4=-dinitrophenylchlorocyanoacetate (I), and ethyl 2 : 4- 
dinitrophenylbromocyanoacetate (II) since the action 
of warm 0-5AT-sodium hydroxide solution is to  yield 
a product which, when subsequently oxidised with 
chromic anhydride in  acetic acid and treated with 
phenylhydrazine, gives ethyl 2  : 4-dinitrobenzoyl- 
formate phenylhydrazone, m. p. 170°. The action 
of chromic anhydride in acetic acid or of concentrated 
sulphuric acid a t 80° on (I) and (II) is to form ethyl 
2 : k-dinHrophenylehloro-, m. p. 121°, and ethyl 2 : 4 -di- 
nitrophenylbromo-malonamates, m. p. 157°, and not 
intermediate hydroxycyanoacetates (cf. loc. cit.), 
whilst concentrated sulphuric acid a t  120— 130° 
furnishes 2 : k-dinitroph enyl ch loro -, m. p. 134°, and 
2 : ‘i-dinitrophenylbromo-acetamides, m. p. 160°, re
spectively. When the silver derivative of ethyl 
2 : 4-dinitrophenylcyanoacetate is boiled either alone, 
or with iodine or (I) in  presence of alcohol, there is 
produced in each case ethyl <x.$-bis-2 :4 -dinitroplienyl- 
a{i-dicyanosuccincite, m. p. 156°. Ethyl 2 : 4 :  6 -iri- 
nitrophenylchlorocyanoacetate, m. p. 118°, is formed by 
the action of clilorine on the corresponding cyano- 
acetate in sodium hydroxide solution.

Oxidation of ethyl ^-nitrophenylcyanoacetate with 
hydrogen peroxide or 2 0 % nitric acid affords ethyl 
a3-di-j)-nitrophenyl-a|3-dicyanosuccinate (cf. loc. cit.), 
whilst concentrated nitric acid oxidises ethyl 2 : 4-di- 
nitroplienylcya noacetate to ethyl 2 : 4-dinitrobenzoyl- 
formate. H. B u r t o n .

C o n d en sa tio n  of a -cy an o c in n am ic  ac id  an d  
p o ta s s iu m  cyanide . M. H e n z e  (J. pr. Chem.,
1928, [ii], 119, 157— 172).—To elucidate the course 
of the reaction between chloroacetic acid, potassium 
cyanide, and benzaldehyde (Henze, A., 1926, i, 961; 
cf. Lapwortli, J.O.S., 1922,1 2 1 , 1699), the interaction 
of a-cyanocinnamic acid, which is regarded as an 
intermediate product in the above reaction, and 
potassium cyanide in the presence of 1 mol. of sodium 
hydroxide has been studied. I t  is assumed th a t (I) 
is first formed and this adds on a-cyanocinnamic acid

CHPh(CN)-CH(CN)-CO,H 
CHPh(CN)-CK(CN)-CO„H i t

(I.) “ (II.) PhCJH:C(CN)-C02H
(Michael reaction) with the production of ( I I ) ; carbon 
dioxide is then eliminated from either the carbon 
atoms marked * or f  with the formation of the 
compound C20H 17O2N3 (previously assumed to be 
° 2oHi50 2N3) existing in  two forms and now shown 
to be txyS-tricyano-fiS-diphenylvaleric acid. Elim in
ation of carbon dioxide from each of these acids by 
heating a t 170° or preferably with zinc acetate and 
acetic acid led to a m ixture of the two u.y%-tricyano-

$$-diphcnyl-n-butanes, m. p. 228° and 1S3°, respect
ively. Hydrolysis of the m ixture of nitriles with 
aqueous baryta gave y-carboxy-$8-dip>henyladipic acid, 
m. p. 2 2 0 ° (decomp.) (methyl ester, m. p. 61°), and a 
small quantity  of an isomeride, m. p. 195—196° 
(decomp.). Heating the acid m. p. 220° a t 220— 
230° led to B-keto-2 : o-diphe?iylcyclopentane-l-carb- 
oxylic acid, m. p. 158° (oxime, m. p. 1S3°; methyl 
ester, m. p. 99°), which gave 2 : 5-diphemylcyclo- 
pentane- 1 -carboxylic acid, in. p. 119—120°, on reduc
tion with amalgamated zinc and hydrochloric acid. 
The constitution of the latter was established by 
oxidation with alkaline permanganate, wdieny-benzoyl- 
¡3-phenylbutyric acid, m. p. 152°, was obtained. A 
compound, C19H 15N3, the exact constitution of which 
was not elucidated, was separated from the initial 
condensation product between a-cyanoci n namic acid 
and potassium cyanide. I. V o g e l .

A sy m m e tric  h y d ro ly s is  of e s te r s  by  enzym es.
I. R. W i l l s t a t t e r ,  R . K u h n , and E. B am ann 
(Ber., 1928, 61, [J5], 886— 895; cf. Rona and Ammon, 
A., 1927, 377).—Partial hydrolysis of ethyl r-mandel- 
ate by liver esterase leads to  a m ixture of (+ )- 
mandelic acid and ethyl ( — )-mandelate. The im 
mediate hypothesis th a t the ( + ) -ester is more rapidly 
hydrolysed than  the (—)-ester by the asymmetric 
enzyme is directly contradicted by experiments with 
the individual esters. The ratio of the rates with 
which the (+ )-  and (—)-ester in the raccmic m ixture 
are hydrolysed is considered to depend on (1) the 
ratio  of the affinities of the esterase to  the ( +  )- and 
(—)-esters and (2 ) the relative rates of decomposition 
of the compounds of the enzyme with the respective 
esters. Separate measurements of these factors 
show that, whereas the ( —)-estor by itself is moro 
rapidly hydrolysed than the (+)-ester, the la tter 
substance is favoured during hydrolysis of the mixed 
esters, since its affinity towards esterase is 32 times 
th a t of its antipode, whereas the ratio of rates of 
hydrolysis is only 1 -6 : 1  in favour of the compound 
of esterase and (—)-ester. W ithin the limits of the 
experiments (pa 6 -0 —8 -0 ) the optical activation of 
ethyl r-mandelate is independent of the hydrogen-ion 
concentration and of the quantity  of enzyme used 
(1 :3 ) ;  the optical activity of the mandelic acid 
depends only on the extent to which hydrolysis has 
proceeded. From the linear relationship of the 
reaction it  is to  be expected th a t [a]D for mandelic 
acid would remain constant for a considerable period 
in  the  early stages of the change and sink only when 
the greater p a rt of the (-f)-ester has been hydrolysed. 
An immediate rise in the [a]D graph is not immediately 
explicable. The highest recorded value is [a]D +70°, 
corresponding with the hydrolysis of 2-6  mols. of 
(-f )-ester per mol. of ( —)-ester in  the initial stages.

H. W r e n .
C o n d en sa tio n  of fo rm a ld eh y d e  w ith  a ry lid e s  of

2 : 3 -h y d ro x y n ap h th o ic  acid . K . B rass and P . 
S o m m e r (Ber., 192S, 61, [B], 993— 1002).—Stabilis
ation of “ Naphthol AS ” baths by formaldehyde is 
shown to be due to the production of methylenedi- 
naphthols. 2-Hydroxynaphthalene-3-carboxylic acid 
is converted by formaldehyde in alkaline solution 
into metli ylenebis - 2 - hydroxy naphthalene - 3 - carboxylic
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acid, decomp, above 280° (diacetyl derivative, u n 
changed below 295—300°). The constitution of the 
acid is established by reductive fission to  2-hydroxy-
l-melhylnaphtJialene-'.i-carboxylic acid, m. p. 231° 
[iacetyl derivative, m. p. 184— 184-5° (cf. Fries and 
Hübner, A., 1906, i, 190)]. Methylenebis-2-hydroxy- 
naphthalene-3-earboxylic acid is also produced when 
condensation is effected in glacial acetic acid, b u t the 
product is no t completely identical w ith th a t  formed 
in  an  alkaline medium. 2-Hydroxynaphthalene-3- 
carboxyanilide, formaldehyde, and sodium hydroxide 
afford methylenebis-2-hydroxynapht]iale7ie-‘i-carboxy- 
anilide, m. p. 263-5°; the anilide is obtained in small 
yield when condensation occurs in glacial acetic acid 
in  the presence of concentrated sulphuric acid, bu t is 
then accompanied by a preponderating am ount of a 
product, C35H 2ß0 4N2, m. p. about 284° after softening 
and darkening a t 240°, which is insoluble in  alkali 
hydroxide and cannot be acetylated. The mono- and 
di-sodium derivatives of the anilide are described. 
Coupling with benzenediazonium chloride is accom
panied by loss of the methylene group and formation 
of benzeneazo - 2 - hydroxynaphthalene - 3 - carboxy - 
anilide identical with th a t derived from “ Naphthol 
AS.” Methylenebis - 2  - acctoxynaphthalene - 3 - carboxy - 
anilide, in. p. 252°, and 2-acetoxynaphthalene-Z-carboxy- 
anilide, m. p. 160°, are described. Condensation of 
the necessary naphthalide with formaldehyde in 
alkaline solution affords methylenebis-2-liydroxynaphth- 
alenecarboxy-a-naphthalide, m. p. 268—269°, and the 
corresponding -ß-naphthalide, in. p. 287—28S°.

H. W r e n .
L ichen  su b s tan ce s . V. S y n th e s is  of o rse l-  

lin ic  ac id . A. S o n n  (Ber., 1928, 61, [JS], 926— 
927).—E thyl methylhydroresorcylate, prepared by 
the condensation of ethyl crotonate with ethyl aceto- 
aeetate in the presence of sodium ethoxide, is con
verted by bromine in  glacial acetic acid into ethyl 
dibromo-orsellinate, m. p. 143— 144°, which is trans
formed by hydrogen in the presence of palladium  and 
calcium carbonate into ethyl orsellinate, m. p. 132°; 
hydrolysis of the ester by cold sodium hydroxide 
affords orsellinie acid identical with the natural 
product. H. W r e n .

G allodeoxycho lic  ac id . S. Y o n e m u r a  (J. Bio- 
chem. Japan, 1927, 8 , 79—84).—Gallodeoxycholic 
acid (from chicken bile) is identical with chenodeoxy- 
cholic acid (goose) and anthropodeoxycholie acid 
(man). The acid has [a][? -33-04° in  alcohol; oxid
ation yields gallodeoxybiliobanic acid, [a ]g .—45-83° 
in alcohol, whilst reduction affords gallocholanic acid 
[a]1,? —39-26° in  alcohol. C h e m ic a l  A b s t r a c t s .

5 -B ro m o -2  : 4 -d im eth o x y b en zo y lacry lic  ac id  
a n d  i ts  e s te rs . G. P . B i c e  (J. Amer. Chem. Soc.,
1928, 50, 1481— 1491).—Bromination of methyl 
5-bromo-2 : 4-dimethoxybenzoylacrylate (this vol., 
290) in  chloroform affords a m ixture (I), m. p. 127°, 
of the racemic forms, m. p. 150-5° (70—80% of crude 
product), arid, m. p. 149—150°, of methyl aß-5-tri- 
bromo-2 : 4 -dim eth oxybenzoylpropionate. These are 
converted by methyl-alcoholic potassium acetate into 
yellow methyl a(or $)-o-dibromo-2 : 4z-dirnelhoxyhenzoyl- 
acrylate (II), m. p. 139°, and a  colourless stereo- 
isomeride, m. p. 164°, which is formed from the yellow

aerivative in  sunlight. The m ixture (I) and sodium 
methoxide probably yield first methyl 5-bromo-2 :4- 
dimethoxybenzoylpropiolate, from which, according 
to  the conditions, (a) methyl 5-bromo-a -2 : &-trimetJwxy- 
benzoylacrylate (III), m. p. 157° (colourless stereo- 
isomeride, m. p. 113°), the dibromide, m. p. 97°, of 
which is converted by m ethyl alcohol into £-5-di- 
bromo-a -2 : i-trimethoxybenzoylacrylate (IV), m. p. 
123°; (6) methyl o-bromo-ax-2 : ‘i-tclramethoxybenzoyl- 
propionate, m. p. 128°, which is brominated to  the 
ester (IV) and hydrolysed by cold hydrochloric acid 
to  yellow methyl 5-bromo - a-hydroxy-2 : 4-dimethoxy- 
benzoylacrylate, m. p. 16S° (copper derivative), or
(c) 5-bromo-aa-2  : ‘k-tetrameihoxybenzoylpropionic acid, 
m. p. 152°, is formed together with a little  5-bromo-a- 
hydroxy-2 : 4 -dimethoxybenzoylacrylic acid (V), m. p. 
179° (dibromide, m. p. 170°), by addition and hydro
lysis. Bromine titrations with the acid (V) and its 
m ethyl ester indicate th a t the enolic form ula a ttri
buted to  them  are correct. The product (I) is con
verted by aqueous-alcoholic potassium hydroxide into 
a mixture containing the ester (III), the acid (V), and 
5-bromo-y.-2 : 4t-trimethoxybenzoylacrylic acid (VI), 
m. p. 202°, whilst (II) or (III) give a m ixture of the 
tetramethoxy-acid and (V). This indicates th a t (II) 
is an intermediate in  the formation of the benzoyl - 
propiolic ester from (I).

A similar series of products has been prepared 
from ethyl 5-bromo-2 : 4-dimethoxybenzoylacrylate. 
Bromination gives a m ixture of the racemic forms, 
m. p. 141° (80% of crude product) and m. p. 160—161°, 
and ethyl a.$-5-tribromo-2 : 4i-dimetlioxybe?izoylpropion- 
ate, which give with potassium acetate mixtures 
of yellow ethyl a(or fi)-5-dibromo-2 : i-dimethoxybenzoyl- 
acrylate, m. p. 144°, and a colourless isomeride, m. p. 
114°; and with sodium ethoxide, the acid (V), ethyl 
o-bromo-2 : 4:-dimethoxy-a.-ethoxybe7izoylacrylate, m. p. 
162°, and ethyl 5-bromo-2 : i-dimethoxy-a.v.-dielhoxy- 
benzoylpropionate, m. p. 132°, bu t not, as with the 
m ethyl ester, the acid corresponding w ith the last. 
The ethoxy-esters are hydrolysed with difficulty by 
cold hydrochloric acid to ethyl 5-bromo-y.-hydroxy-
2 : 4-dimethoxybenzoylacrylate, m. p. 143° (copper 
derivative). ap - 5 - Tribromo - 2 : 4 - dimethoxybenzoyl - 
propionic acid, m. p. 184-5° (also +CHC13, m. p. 
177-5°), is less reactive th an  its esters, being con
verted by sodium acetate or methoxide into yellow, 
m. p. 200°, and colourless, m. p. 178—180°, isomerides 
of a(or {i)-5-dibromo-2 : ‘i-dimetlioxybenzoylacrylic acid, 
and by potassium hydroxide in m ethyl alcohol into 
the acid (VI) and in ethyl alcohol into o-bromo-2 : 4- 
dimelhoxy-tx.-ethoxybenzoylacrylic acid, m. p. 197°, a 
little  of the acid (V) being formed in  each case.

H . E . F . N o t t o n .
H y d ro g e n a tio n  b y  so d iu m  a m a lg a m . R. 

W i l l s t a t t e r ,  F. S e i t z ,  and E. Btjmm (Ber., 1928, 
61, [5], 871—8 8 6 ).—Comparison of the effects pro
duced by the reduction of organic compounds by 
sodium amalgam and water and by hydrogen activated 
by catalysts shows th a t the action of the amalgam 
cannot be ascribed to  the evolution of n a s c e n t  hydro
gen which is subsequently added to  the organic mole
cule. I t  is more probable th a t sodium is primarily 
added a t the double linking yielding a product which 
is decomposed by water. Pure sodium amalgam is
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conveniently prepared in quantity  by heating mercury 
which has been twice distilled in a vacuum a t 1 2 0 ° 
in a porcelain dish covered by a glass plate bored 
with two holes; through one orifice a rapid current 
of nitrogen is passed, whereas the other serves for 
the introduction of the sodium which is freed from 
the film of oxide and cut into suitable pieces under 
ether in a glass m ortar with a glass knife. Such 
amalgam becomes oxidised superficially to  only a 
very slight extent and the slight skin of oxide m ay be 
removed by passage through filter-paper in which a 
few holes have been pierced by a platinum  needle. 
This amalgam differs widely in properties from th a t 
prepared in an iron vessel or a Hessian crucible. I t  
does not react a t  a measurable ra te  with conductivity 
water prepared according to the directions of Baker 
and Parker (J.C.S., 1913, 103, 2060). The action 
between the amalgam and water is accelerated by 
impurities present in either. Among readily amal
gamated metals, copper, silver, magnesium, zinc, 
aluminium, tin, and lead act in order of increasing 
readiness; a negative catalyst could not be found. 
The “ utilisation coefficient ” for the hydrogen is 
determined by allowing reduction of the organic sub
stance by sodium amalgam to occur in an atmosphere 
of nitrogen; the to tal hydrogen produced is deter
mined by titration  of the sodium hydroxide pro
duced, whilst the evolved hydrogen is swept forward 
by the nitrogen through phosphoric oxide tubes and 
over red-hot copper oxide; the water formed is 
absorbed by phosphoric oxide and weighed. Oxygen 
must be completely excluded, since if present in 
sufficient amount it entirely prevents evolution of 
hydrogen. An indirect method of determination is 
based on the perhydration of the product with 
hydrogen and spongy platinum or on the more rapid 
measurement of bromine absorption.

Pure sodium amalgam reacts very rapidly and 
with very high utilisation of hydrogen on many 
aromatic and olefinic compounds. Whereas, accord
ing to  von Baeyer, terephthalic acid is reduced ex
clusively to  A2:3-dihydroterephthalic acid which can
not be hydrogenated further, the pure amalgam under 
otherwise similar conditions transforms terephthalic 
acid in cold solution into A2-tetrahydrophthalic acid. 
Contrary to the views of von Baeyer and the postulates 
of Thiele’s theory, the A2-tetrahydro-acid is very 
much more readily hydrogenated than  the correspond
ing A1-acid; in cold solution a t p n 9—10-5 it gives 
the hexahydro-acid in 60—70% yield with 90% 
utilisation of hydrogen. The observed differences 
are possibly explained b3r the differing rates of reduc
tion and consequent variation in the periods during 
which the acids are subjected to the isomerising 
influence of the alkali hydroxide. The course of the 
reduction is frequently greatly influenced by the

W L Na
O -N a  

HO-G—Na

A(I.) I  A || | (ii.).
\ /

c o 2h  c o 2h
alkalinity of the medium. Thus a t  p a 12—15 and 
above, terephthalic acid suffers hydrogenation in the 

3 c

nucleus. If, however, the solution is buffered with 
phosphate or, preferably, sodium aminoacetate to  
p a 9—9-8, p-toluic acid is obtained in 50% yield. 
I t  is suggested th a t primary addition of the sodium 
takes place according to (I) or (II) and th a t the 
partial affinities of the terephthalic acid molecule 
exercise their effects in various parts of the molecule 
in differing degree, according to the conditions of 
experiment and the reaction of the solution.

H. W r e n .
S e p a ra tio n  of p h th a lic  an d  h o m o p h th a lic  ac id s .

H. G. P o o l e  (J.C.S., 1928, 1378—1379).—When a 
m ixture of sodium phtlialate and homophthalate is 
treated  in dilute solution with copper sulphate, copper 
homophthalate (solubility in water 1 in 5000 a t 25°) 
is precipitated. The reaction must be performed in the 
cold, otherwise a basic copper phthalate is also formed. 
Decomposition of the copper salt with boiling hydro
chloric acid gives pure homophthalic acid, m. p. 
181°. H. B u r t o n .

P h o to b ro m in a tio n  of e th y l m -n itro b en zy l- 
id en em a lo n a te . I I .  J .  C. G h o s h ,  K. P . B a s u ,  and 
S. C. B h a t t a c h a r y y a  (J. Indian Chem. Soc., 1928, 
5, 183—190; cf. this vol., 176).—The addition of 
bromine to  ethyl m-nitrobenzylidenemalonate under 
the influence of light in carbon disulphide solution is 
analogous to the reaction in carbon tetrachloride 
(loc. cit.). The equilibrium constant is approximately 
proportional to the square root of the intensity of 
incident light. The velocity in the initial stage is 
proportional to  the concentration of bromine and 
increases considerably with increase in concentration 
of the ester. The values for the equilibrium constant 
and velocity are about seven times as great in carbon 
tetrachloride as in carbon disulphide. .

H. B u r t o n .
M onoacyl d e r iv a tiv e s  of q u in ic  ac id . II .

K. J o s e p h s o n  (Ber., 1928, 61, [B ], 911—917 ; cf. 
this vol., 63; K arrer and Link, ibid., 63).— 
Opening of the lactone ring of 4-benzoylquinide 
w ithout simultaneous removal of the benzoyl group 
cannot readily be effected by alkali hydroxide. If, 
however, 4-benzoyh'sopropyiidenequinide dissolved 
in  aqueous acetone a t 55° is treated with hydrochloric 
acid, 4-benzoylquinic acid, m. p. 188° (corr.), [a]'20 
—3-9° in alcohol (also monohydrate), is easily pre
pared. Acyl migration does not occur during the 
change, since the product is re-converted by acetone 
containing a little hydrogen chloride into 4-benzoyl- 
isopropylidenequinide. 4- Cinnamoy lisopropylidene-
quinide is similarly converted by hydrogen chloride 
in aqueous acetone into 4-cinnamoylquinide, m. p. 
165° (corr.), [ajg —18-3° in acetone, and 4-cinnamoyl- 
quinic acid, m. p. 188° (corr.), +5-9° in
95% alcohol. Hydrolysis of 4 -cinnamoylquinide is 
also effected by sodium hydroxide in aqueous acetone, 
bu t the process is less advantageous. isoVropylidene- 
quinide is transformed by acetic anhydride in the 
presence of pyridine a t the ordinary tem perature 
into 4-acetyl\s,opropxylidenequinide, m. p. 109°, Wii« jCn<.w 
—4 -4 ° in chloroform, and by ethyl chloroformate in 
pyridine a t 0 ° into i-carbethoxyisopropylidenequinide, 
m. p. 108°, [a}i?„„,low -4 -7 °  in chloroform.

H. W r e n .
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T a u to m e r is m  of cyc iopen tad ienes. I . D e riv 
a tiv es  of m ethy lc i/c iopen tad iene . F . R . Goss and
C. K . I n g o l d  (J.OS., 1928, 126S—1278).—The form
ation of a sextuple valency group (cf. Bamberger, 
A., 1891, 1090) in  the cycZopentadicne series m ust be 
accompanied by appropriation of the electrons of 
one hydrogen atom, thus explaining why stable 
metallic derivatives of cycZopentadicnc, indene, and 
fluorene can be formed, and also the stability of the 
anion (I ) . I n  (I) each arrow denotes a contributing 
duplet. I t  has been shown th a t tautomeric (proto-

Mc-CH<?g Q^H)'9 ^  c o2h -c h < 9 ^ 9 ^ 2

M2 E e
(I.) (II.) ( in . )

tropic) mobility exists in the indene series (Ingold 
and Piggott, J.C.S., 1923, 123, 1409), and it  is now 
demonstrated th a t the acids represented as (II) and
(III) are identical, thus indicating th a t the nuclear 
hydrogen atom * is mobile in either or both com
pounds. Methyl malonate and m ethyl aa'-dibromo- 
S-methylglutarate condense in  presence of sodium 
methoxide to form methyl sodio-5-methyl-dicyc\o- 
penten(or cyclopentadien')-3-ol-l : 2 : 4 - tricarboxylate
(IV), m. p. 270° (decomp.) (hydroxy-ester, b. p. 180°/
1 m m .; ethyl ester), wliich on long treatm ent with 
30% methyl-alcoholic potassium hydroxide gives 
dimethyl potassium potassio-o-metliyld\cyc\opcnlenoltri- 
carboxylate. Decomposition of this salt with acid 
affords methyl hydrogen o-methyldxcyc\openten{ox cyclo- 
pentadien)-3-ol-l : 2(or 1 : 4)-dicarboxylate, which when 
boiled with hydrochloric acid yields 5-?nelhy Idicy d o - 
pentan(ov cyclopenten)-3-one-l-carboxylicacid (II),m .p . 
60° [oxime, m. p. 216° (decomp.)]. Methyl o-methyl- 
2(or4:)-ethyldicyclopenta7i{oTcyclop<inlen)-3-one-1:2  :4- 
tricarboxylate, b. p. 2 1 0 ° /6  mm., is obtained by the 
action of ethyl iodide on (IV).

Methyl 3-methyl- A2-q/cZopropene-l : 2-dicarboxyl- 
ate and methyl sodiocyanoacetate condense to  form 
methyl ‘¿-methyl-1 : 2-dicarbo7nethoxycyclopropane-3- 
cyanoacetate, b. p. 2 0 0 ° /2 0  mm., which when treated  
with sodium methoxide forms methyl 3-amino-l- 
metkyldicyclopenle?ie(oT cyclopentadiene)-2 : 4 : 5-tri
carboxylate, isolated in two forms, A ,  stable, m. p. 130° 
(decomp.), and B , m. p. 186° (decomp.). On keeping, 
B  is converted into A .  When A  is hydrolysed with 
cold 3iV-inethyl-alcoholic potassium hydroxide a 
yellow potassium potassio-sa.lt is produced which on 
acidification yields dimethyl hydrogen 3-amino-l- 
methyldicyclopenlene(or cyclope?itadiene)-2 : 4 : 5-tri
carboxylate, m. p. 226° (decomp.). Hydrolysis of A  w ith 
boiling hydrochloric acid yields l-methyldicyclo- 
pentan(or oyc\openten)-3-one-5-carboxylic acid (III), 
m. p. 60°. Oxidation of A  with potassium persulphate 
and a  small amount of silver oxide in  2 JV-sulphuric 
acid gives oxalic and fumaric acids, whilst hydrogen 
peroxide and a small am ount of ferrous sulphate 
yields a- and ¡3-methylglutaconic, and p-acetylacrylic 
acids.

Ethyl 3-amino-l-methyldicyclopentene (or cyclo^ereto- 
diene)-2 : 4 : 5-tricarboxylate (V), m. p. 107° [sodio- 
derivative (V I); diethyl hydrogen ester, m. p. 199° 
(decomp.)], is described also. Treatm ent of (VI) 
■with methyl and ethyl iodides yields the correspond-

ing methyl, m. p. 113°, and ethyl, m. p. 118°, deriv
atives of (V ). Hydrolysis of (V) with boiling hydro
chloric acid gives (III). H. B u r t o n .

P o lycyclic  s t ru c tu re s  in  re la tio n  to  th e ir  liom o- 
cyclic u n s a tu ra te d  iso m erid e s . IX . E ffec t of 
th e  spirocyclop en tan e  g ro u p in g  on th e  five- 
c a rb o n  in tra -a n n u la r  ta u to m e r ic  nucleus.
F .  R. Goss (J.C.S., 1928, 1306—1310).— Oxidation of 
5-cyclopentanespirodicycloTpentaTi(ov spirocyclopenten)-
3-one-l-carboxylic acid (I) with alkaline potassium 
ferricyanide solution yields after esterification of the 
acids produced with methyl alcohol and sulphuric 
acid, 3-methoxy-5-c.yc\opentancs$]xoo,yc\opentene-l : 4- 
dione, m. p. 65°, hydrolysed by boiling hydrochloric 
acid to o-cyc\opentanes^b:ocyc\openten-3-ol-\ : é-di- 
one (II), m. p. 154°, and methyl 5-cyclopenZa?iespirodi- 
cyclq2?ew£a?¿(or s^\xoc,y(Aopenten)-4:-ol-3-one-l-carboxy- 
late, m. p. 145° [free acid, m. p. 110° (decomp.)]; Oxid
ation of 5-cycZopentanaspzrocZicycZopenten (or spirocyclo- 
pentadien)-3-ol-l : 2-dicarboxyhc acid (III) with 
alkaline potassium ferricyanide gives (II). Oxidation 
of (I) with alkaline potassium permanganate yields 
-j.a-dihydroxycyclope?itane-1 : 1-diacetic acid (IV), m. p. 
98°, which when heated a t 90° affords a-ketocyclo- 
pentane-1 : 1-diacetic acid (V). Similar oxidation of 
(III) gives a m ixture of (IV) and (V). The ready 
production of (II), and the non-formation of sub
stitu ted  aconitic acids from this series of compounds, 
indicates th a t the bridged-ring phase predominates 
(cf. Ingold, Seeley, and Thorpe, J.C.S., 1923, 123, 
853). - H . B u r t o n .

C o lo rim e tr ic  te s t  fo r  ta n n ic  ac id . J .  R a e  
(Pharm. J ., 1928, 120, 539).—Perm anent reddish- 
brown colorations are given by solutions of tannic 
acid with 1 0 % aqueous ammonium molybdate solu
tion. Gallic acid and pyrogallol give the coloration 
also. H. B u r t o n .

M an u fac tu re  of c a rb o x y lic  a c id s  of acen ap h - 
th en e . I . G. F a r b e n i n d .  A.-G.—See B ., 1928, 362.

M an u fac tu re  of 3 : 4 -d iam inobenzoy l-o -benzo ic  
acid . R . A d a m s , J . M. D a v i d s o n ,  and J .  G u b e l -  
m a n n ,  A s s r s .  t o  N e w p o r t  Co.—See B ., 1928, 440.

M an u fac tu re  of b ro m o -d e riv a tiv e s  of 1  : l '- d i -  
n a p h th y l - 8  : 8 '-d ic a rb o x y lic  ac id . I. G. F a r b e n 
i n d .  A.-G.—See B ., 1928, 441.

A c tio n  of iro n , co b a lt, a n d  n ick e l c a rb o n a te s  
on  benzy lidene ch lo rid e . J . J . V a n i n  and A. A. 
T s c h e r n o j a r o v a  (J. Russ. Phys. Chem. Soc., 1927, 
59, 891—894).—The products of the action on warm
ing of the carbonates of the metals of the iron group 
on benzylidene chloride in a stream of carbon dioxide 
were investigated. The activity  of the metals 
decreases in their periodic order. Iron  carbonate 
reacts almost explosively a t 55—60°, with separation 
of free carbon, giving a resinous mass. Cobalt 
carbonate reacts vigorously a t 60—70°, giving a 
76T%  yield of benzaldehyde, with a little benzoic 
acid. Nickel carbonate m ust be heated first a t 120° 
and finally a t 160—170°, when it gives 70-6% of 
benzaldehyde and some benzoic acid.

The mechanism of the reactions is discussed;
M. Z v e g in tz o v .
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P h o to ly s is  of benza ld eh y d e . M. d e  H em p - 
t i n n e . —See this vol., 720.

T a u to m e r is m  of o -n itro b en za ld eh y d e . F.
A rn d t (Ber., 1928, 61, [B], 1125—1126).—The 
assumption th a t o-nitrobenzaldehyde exists in tau to 

meric forms, 0 6H 4< ^ q ®  C6H 4< ^ q ^ > 0  (cf.
Tanasescu (A., 1926, 1247) is not in harmony with 
the following, observations. (1 ) o-Nitrotriphenyl- 
methane, for which a tautomeric form is impossible, 
resembles o-nitrobenzaldehyde in exhibiting a mobile 
hydrogen atom (for the detection of which the' 
Zerevitinov method is inapplicable). (2) o-Nitrotri- 
phenylmethane is isomerised to o-nitrosotriphcnyl- 
carbinol by light.. (3) Solubility in alkali hydroxide 
is no t peculiar to  o-nitrobenzaldehyde, bu t is ex
hibited to a smaller extent by p-nitrobenzaldehyde. 
(4) o-Nitroacetophenone, which cannot yield a tau to 
meric form, is reduced to  C'-methylanthranil as 
readily as o-nitrobenzaldehyde is converted into 
anthranil. H. W re n .

B enzy lidene d e riv a tiv e s  of g lycols. A. F r a n k e  
and E. G i g e r l  (Monatsh., 1928, 4 9 , 8—20 )—A series 
of cyclic benzylidene derivatives of the type
R"<^q^>CHP1i  has been prepared by the condensation
of benzaldehyde with various glycols. When 
anhydrous hydrogen chloride is passed into a m ixture 
of benzaldehyde and- the glycol a t 0 °, condensation 
occurs only in  the case of the ay-diols (ap-diols not 
reactingunder these conditions), an d th u s are obtained 
the cyclic benzylidene derivatives of pj3-dimethyl- 
propane-ay-diol, b. p. 123— 124°/10 mm., m. p. 35° 
(yield, 6 8 % ); a-phenyl-[3(3-dimethylpropane-ay-diol, 
m. p. 98° (50%); il-methylpentane-pS-diol, b. p. 
124°/9 m m ;; and pS-dimetlivlpentane-pS-diol, b. p.
127— 128°/10 mm., m. p. 42° (20%). The yield is 
greatest with the diprim ary glycol and decreases 
through the series primary-secondary, secondary- 
tertiary, and d itertia iy  glycols. The cyclic benzyl
idene derivative, b. p. 126°/12 mm., m. p. 35°, of 
PP-dimethylpropane-ay-diol is obtained (yield, 65%) 
only by  heating the glycol and benzaldehyde with a 
1 % alcoholic solution of hydrogen chloride for 1 hr. 
Pentane-a8-diol by  treatm ent with: benzaldehyde and 
anhydrous hydrogen chloride a t 0 ° yields only the 
aS-oxide together w ith resinous products, and no 
derivative could be obtained from “ camphor glycol ” 
or deeane-a«-diol. In  the absence of moisture the 
benzylidene derivatives develop intense colours in the 
presence of anhydrous hydrogen chloride (these colours 
also being observed during the preparation of the 
derivatives) which, it is suggested, are due to  the 
formation of oxonium complexes w ith hydrogen 
chloride. J .  W. B a k e r .

P y ro g en ic  d eco m p o sitio n  of cyclic k e to n es .
V. I p a t i e v  and A. P e t r o v  (J. R uss '. Phys. Chem. Soc.,
1928,60,491— 496).—A study of the pyrogenic decom
position of various cyclic ketones in the presence of 
ferric oxide leads to the following conclusions. 
Phenols are yielded only by compounds possessing 
an ethylenic linking, whether hi the nucleus or in the 
side-chain, such as homoi.sophorone and pulegone; the 
former substance loses more than  one of its ethyl

groups, whilst the la tter compound yields a m ixture 
of phenols, unsaturated hydrocarbons, and cymol, as 
well as a number of aliphatic hydrocarbons produced 
by the breaking up of the ring, and liberation of 
carbon monoxide: Thymol, which is also produced, 
is further decomposed under the conditions of the 
experiment. l-Methylw/cZohexan-2 -one, on the other 
hand, yields no phenolic products bu t a m ixture of 
hydrocarbons, of which about 40% are unsaturated. 
These are probably of the amylene series, whilst the 
remainder are mainly saturated cyclic hydrocarbons, 
with a small adm ixture of toluene.

R . T r u s z k o w s k i .
P y ro g en ic  d eco m p o sitio n  of k e to n es  a t  h ig h  

p re s s u re s -  V. ST. I p a t i e v  and A. D. P e t r o v  (J. 
Russ. Phys. Chem. Soc., 1927, 5 9 ,  903—913).—The 
products of heating under pressure acetophenone 
and benzophenone between 270° and 430° and acetone 
above 5009, in an iron tube with alumina as a» catalyst, 
were investigated. Acetophenone a t 270—300° gives 
30% of s-triplienylbenzene and diphenylfuran. At 
380—420p, a 15% yield of benzene, toluene, ethyl- 
benzene, and o-xylenc is obtained, together with 
increasing quantities of ta r  containing a little  benzoic 
acid. I f  hydrogen is added, the yield increases to 
40%, showing th a t the ethylbenzene and o-xylene are 
formed by the direct reduction of acetophenone.

Benzophenone and hydrogen a t 400—430° yield 
80% of diphenylmetliane, with a little  benzene and 
tar. W hen heated alone, benzophenone is unchanged 
even a t 430°,. b u t decomposes completely into carbon 
and gas: above 500°.

Acetone a t 500— 530° gives large quantities of 
paraffin hydrocarbons, including propane, phenols 
(1—2%,.chiefly 1 : 3 :  5-xylenol), /sophorone, xylitone, 
mesitylene, eymene, and fcum ene. The possible 
mechanism of the. reactions is discussed, and its 
bearing on the composition of coal and low-temperature 
tars is emphasised. 31. Z v e g in t z o v .

In te ra c t io n  of benzoy l ch lo rid e  an d  d iazo- 
m e th an e . D iscu ss io n  of th e  re a c tio n s  of 
d iazen es. W. B r a d l e y  and. R . R o b i n s o n  (J.C.S.,
1928, 1310—1318).—The reaction between benzoyl 
chloride and diazomethane in cold, dry ethereal 
solution takes place thus, P h ’COGl-^CHoNo > 
Ph-CO-CHN2-fC H 3C l-fN 2, diazoacetophenone, m. p. 
48—48-5° (cf. Wolff, A., 1903, i, 203), being obtained 
in 91 % yield. co-Chloroacetophenone is not produced 
(cf. Clibbens and Nierenstein, A., 1915, i, 1602). 
Benzoyl bromide and diazomethane give diazoaceto- 
phenone also (cf.Lewis,Nierenstein, andR ich, A., 1925, 
i, 935). The mechanisms of the reactions of diazo
m ethane are discussed on an electronic basis.

H. B u r t o n .
S y n th e se s  w ith  d iazo m e th an e . V. A ction  of 

ac id  c h lo rid e s  w ith  d iazo m e th an e . F . A rn d t  
and J . Amende (Ber., 1928, 6 1 , [B], 1122—1124; cf. 
Nierenstein, A., 1925. i. 34; Staudinger and Machling, 
A., 1916, i, 855).—The nature of the product of the 
reaction of acid chlorides and diazomethane depends 
greatly on the conditions of the reaction. If the acid 
chloride is added to  the diazomethane so th a t the 
la tter is always present in excess, the liberated 
hydrogen chloride is absorbed by the diazomethane 
and the diazo-ketone remains mainly intact. If the
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reactants are mixed in the reverse order, the prim ary 
diazo-ketone is decomposed by the liberated hydrogen 
chloride with formation of the chloro-ketone which 
then constitutes the main product. The nature and 
stability of the diazo-ketone cannot, however, be 
entirely neglected. Benzoyl chloride and an excess 
of diazomethane afford co-diazoacetophenone, m. p. 
49°, converted by warm, dilute sulphuric acid into 
benzoylcarbinol. The preparation of diazoacetone, 
b. p. 490/13 mm., and chlorodiazoacetone, b. p. 75°/ 
13 mm., m. p. + 3°, is described. Benzoyl chloride 
and 1-5 mols. of diazomethane afford chiefly ovchloro- 
aeetophenone. H . Wr en .

C onversion  of h y d ro a ro m a tic  in to  a ro m a tic  
co m p o u n d s. II . A ction  of b ro m in e  on
5-ch lo ro - a n d  5 -b ro m o -l-p h en y l-A 4-cyciohexen-
3-one. L. E. H in k el  and D. H. H ey  (J.C.S., 1928, 
1200—1204).—Phenyldihydroresorcinol is converted 
by phosphorus tribromide in presence of chloroform 
into 5-bromo-l-plienyl-Ai -cyc\ohexen-Z-one, in.-p. 81-5°, 
which with bromine affords 4 : 5 :  5-tribromo-l-phenyl- 
cyc\o]ie:mn-3-o?ie, m. p. 82° (decomp.). This com
pound exists in  stable (from alcohol) and unstable 
(ether) forms which are probably cis-trans modific
ations. When the tribromoketone is heated on the 
water-bath there are formed as decomposition 
products 4 : 5-dibromo-3- hydroxy diphenyl, 111. p. 81° 
(ibenzoyl derivative, m. p. 104°), and 5-bromo-S-hydr- 
oxydiphenyl, b. p. 208—210°/11 mm. (benzoyl deriv
ative, m. p. 108°), and a small amount of phenyl
dihydroresorcinol. When decomposed w ith alcoholic 
potassium hydroxide the tribromoketone furnishes in 
addition to  the above hj^droxy-compounds some
5-bromo-3-ethoxydiphe?iyl, 111. p. 70—71°. 5-Ghloro-
4 : 5-dibro?no-l-pJienylcyclohexan-3-one, stable, m. p.
98-5° (alcohol), unstable, 111. p. S8-5° (ether), is 
decomposed by alcoholic potassium hydroxide yield
ing an equimolecular mixture, m. p. 68—69°, of 5-chloro- 
and 5-bromo-3-ethoxydiphenyl, together with halo
gen ohydroxydiphenyl derivatives. H. B urton.

R eac tio n s  of s tro n g ly  e lec tro p o sitiv e  e lem e n ts  
w ith  o rg a n ic  su b s ta n c e s  in  liq u id  a m m o n ia  
so lu tio n . VI. R ed u c tio n  of b en zophenone  ; 
h y d ro ly s is  of m e ta l  k e ty ls . C. B. W ooster (J. 
Amer. Chem. Soc., 1928, 50, 1388— 1394; cf. Kraus 
and W hite, A., 1923, i, 456).—In  liquid ammonia 
benzophenone readily forms mono- and di-sodio- 
derivatives (cf. Beckmann and Paul, A., 1892, 169) 
the colour of the latter being deep purple. The 
disodio-compound is quantitatively converted by 
excess of water or ammonia into benzhydrol. W ith 
ethyl bromide only one sodium atom is replaced by 
alkyl, giving diphenylethylcarbinol, whilst with 
iodobenzene, benzene, sodium iodide, and the sodio- 
derivative of a-aminobenzhydrol are formed. Di- 
potassiobenzophenone is formed analogously to  the 
disodio-derivative, or from benzhydrol and potass- 
amide in  liquid ammonia. Monosodiobenzophenone 
gives with ammonium chloride a m ixture of benz
hydrol and benzophenone and with ethyl bromide a 
m ixture of diphenylethylcarbinol and benzophenone. 
The disodio-derivative is converted by 1 mol. of 
ammonium chloride into a blue ammoniosodio-deriv
ative, CPh2NH 4(ONa), which decomposes completely

in liquid ammonia in some 7— 8  hrs. The same 
compound is formed from 1 mol. of ammonium 
chloride and 2  mols. of the monosodio-derivative, and 
appears as a transient green coloration in the decom
position of the sodio-derivatives by  water. The 
prim ary reaction with the monosodio-derivative is, 
therefore, addition to  the free valency and not 
replacement of the sodium atom (cf. Schlenk, A., 
1911, i, 545). H. E. F. N otton.

C o m p ara tiv e  s ta b il ity  of iso m e rid e s  an d  th e ir  
a b s o rp tio n  sp e c tra . (Mm e.) R amart-Lucas 
(Compt. rend., 1928, 186, 1301— 1303).—Of two 
m utually interconvertible substances the absorption 
curve of the stable form is nearer to  the visible than 
th a t of the labile form. Moreover, in a transformation 
involving separation of water, acid, or salt, with 
possible formation of two isomerides through a 
common unstable intermediate stage, it  is, in general, 
possible to  obtain either of the two forms a t  will if 
the conditions are known for the formation of the 
isomeride haying its  absorption curve further from the 
visible than  the other. For example, the absorption 
curve of deoxybenzoin is nearer the visible than  tha t 
of diphenylacetaldehyde, the usual dehydration 
product of liydroberizoin; and by passing liydro- 
benzoin over kieselguhr a t  300—400°/20 111111. an  
almost quantitative yield of deoxybenzoin m ay be 
obtained. B. W. Anderson .

B enzopo lym ethy lene  co m p o u n d s. XIV. S y n 
th e se s  of te tra c y c lic  co m p o u n d s  an d  of pyrene..
J .  von B raun and E. R ath (Ber., 1928, 61, [5],. 
956—963; cf. A., 1927, 6 6 6 ).—Further experiments, 
on ring closure support the accuracy of the theory of 
Sachse and Mohr.

Tetraphthen ketone (I) is readily converted by 
zinc and ethyl bromoacetate into the ester, C1GH 180 2, 
b. p. 214—215714 mm., of the unsaturated acid, 
which is smoothly hydrogenated in the presence of 
nickel to  ethyl tetraphthylaceiate, b. p. 196°/14 mm, 
Tetraphthylacetic acid, 111. p. 108°, is described; as 
expected, its chloride is unaffected by aluminium 
chloride. Reduction of ethyl tetraphthylacetate by 
sodium and alcohol affords fi-tetraphthylethyl alcohol, 
b. p. 188°/15 111m., 111. p. 53°, converted successively 
into fi-tetraphthylethyl bromide, b. p. 1S2—185°/15mm., 
telraphthylpropiomtrile, b. p. about 205°/16 mm., 
m. p. 38°, and tctraphthylpropionic acid, m. p. 97°. 
The corresponding chloride, b. p. 215—220°/14 111111. 
(slight decomp.), is transformed by aluminium 
chloride in the presence of carbon disulphide into 
r/.-keto-ociahydromethylenephenanthrene (II), b. p. 168— 
170°/0-5 mm., m. p. 104° (oxime, m. p. 213°; semi- 
car bazone, m. p. 266°), reduced by Clemmensens 
method to  1 : 2 : 3 : 4 : 5 : 6  : 7 : S-octahydro-4 : 5- 
methyleneplienanthrene, b. p. 130—132°/15 mm., 111. p. 
47°. This substance could not be dehydrogenated 
by lead oxide, zinc dust, palladium, nickel, or sulphur.
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a-Ketohexahydrobenznaphthen, zinc, and ethyl 
bromoacetate afford the unsaturated ester, C17H 20O2, 
b. p. 218—219°/14 mm., smoothly hydrogenated to 
ethyl hexahydrobenznaphthylacetate, b. p. 196°/14 mm. 
The corresponding acid, b. p. 220—222°/13 mm.; 
m. p. 93°, is converted through its chloride into the 
ketone (III), b. p. 170—-172°/0-5 mm., m. p. 98° 
(oxime, m. p. 199°; semicarbazone, in. p. 256°), which 
is reduced to 3 : 4 : 5 : 6 : 12 : 13-hexahydro-peribenzo- 
acenaphthen, b. p. 130—132°/12 mm., m. p. 29°. 
Dehydrogenatioh of the last substance could not be 
effected. Reduction of ethyl hexahydrobenznaph- 
thylacetate yields ¡3 - hzxahffdrobenzndphthylethyl 
alcohol, b. p. 192—-194°/12 mm., m. p. 23—24°, 
converted successively into the corresponding bromide, 
b. p. 192— li)4°/12 mm., and hexahydrobenznaphthyl- 
propionitrile, b. p. 212—214°/12 mm., which is 
hydrolysed to  hexahydrobenznaphthylpropionic acid, 
b. p. 238—240°/12 mm., m. p. 118°. The chloride, of 
the acid is very easily transformed by aluminium 
chloride, into a-kelodcmhydropyrene, b. p. 182—183°/
0-4 mm., m. p. 63° {oxime, m. p. loS°; semicarbazone, 
m. p. 242°). Decaliydropyrene, prepared by reduction 
of the ketone by Clemmensen’s method, has b. p.
151— 152°/12 mm., m. p. 34°, d f  1-0612, nj> 1-5806; 
it is very readily dehydrogenated by passage over 
lead oxide-pumice to  pyrene. H. W r e n .

Iso m erism  of styry l alkyl ketones. IV.
4-H ydroxy- and so m e derivatives of 2-hydroxy- 
styryl alkyl ketones. A. M c G o o k in  and D. J. 
S i n c l a i r  (J.C.S., 1928, 1170— 1177).—Treatm ent of
5-bromo-2-hydroxystyryl methyl ketone with sodium 
hydroxide solution and subsequent acidification of the 
green sodium salt produced gives 5 : 5'-dibromo-
2 : 2'-dihydroxydistyryl ketone, yellow, m. p. 188°, 
also obtained by interaction of the styryl • methyl 
ketone or acetone and 5-bromosalicylaldehyde in 
presence of alkali. When the method of preparation 
using acetone is employed a colourless modification, 
m. p. 174-5°, of the distyryl ketone was isolated in 
addition to the yellow form. The following styryl 
ketones have been prepared by condensing substituted 
benzaldehydes with the appropriate ketone in  presence 
of alkali hydroxide solution, and found to exist in 
yellow and colourless modifications with the same 
m. p . : 2-hydroxyA-methoxystyryl ethyl, m. p. 123°, and 
propyl ketones, m. p. I l l — 112°; 4-hydroxy styryl 
methyl, m. p. I l l —112°, ethyl, in. p. 115°, and propyl 
ketones, m. p. 90°; 2-hydroxy styryl isopropyl ketone, 
m. p. 107°; 2-hydroxystyryl te r t .-butyl ketone, m. p. 
128°, from salicylaldehyde and pinacolin, and 2-hydr
oxystyryl isobutenyl ketone, m. p. 141°, obtained in 
smali yield together with 2-hydroxystyryl methyl 
ketone and 2 : 2'-dihydroxydistyryl ketone from 
salicylaldehyde and mesityl oxide. 2-Hydroxy-B- 
methoxystyryl ethyl, m. p. S6-5° {hydrate, m. p. 77—79°), 
and propyl ketones, m. p. 82-5°, and 3-hydroxystyryl 
methyl ketone, m. p. 97—98° (cf. Murai, A., 1925, i, 
1157), are described. 4 : 4'-Dihydroxydistyryl ketone, 
m. p. 237—238°, can be prepared only from 4-hydroxy - 
benzaldehyde and acctone or 4-hydroxystyryl methyl 
ketone by means of condensation in alcoholic hydrogen 
chloride. The condensation of salicylaldehyde or 
p-dimethylaminobenzaklehyde with 2-hydroxystyryl

ethyl ketone could not be effected in  alkaline 
media.

Styryl alkyl ketones of the types >C H .’CH-COMe 
and >CH!CH-COCH2Alk give red solutions with 
boiling concentrated hydrochloric acid and undergo 
fission when treated  with alkali. In  the first type 
the fission products recombine, forming distyryl 
ketones, bu t in the second, high-melting, unsaturated 
substances of undetermined nature are obtained.
2-Hydroxystyryl tert.-butyl, isobutenyl, and phenyl 
ketones are unaffected by either acid or alkali. 
Examples of other cases of isomerism amongst styryl 
ketones recorded in the literature are given.

H. B u r t o n .
M ononitrobenzils and lieteronuclear d in itro- 

benzils. F. D. C h a t t a a v a y  and E. A. C o u l s o n  
(J.C.S., 1928, 1080—1088; cf. A., 1926, 728).—When 
a solution of benzoin in acetic anhydride and sulphuric 
acid is treated with powdered potassium nitrate a t
— 10° to  0° and the resulting product oxidised with 
boiling nitric acid {d 1-5), there are obtained 4-nitro- 
benzil (I, 42% ; monophenylhydrazones, m. p. 200° and 
162°; osazone, m. p. 216°; quinoxaline derivative, 
m. p. 161°), and small amounts of 2-nitrobenzil (II), 
m. p. 102° (cf. List, A., 1894, i, 39), and B-nitrobenzil
(III), m. p. 120°. N itration of (II) and (III) furnishes
2 : 2'- and 3 : 2'-dinitrobenzils and 3 : 2'- and 3 : 3'-di- 
nitrobenzils, respectively, whilst from (I) there are 
obtained 3 : 4 '-dinitrobenzil, labile, in. p. 127°; stable, 
m. p. 137° [monophenylliydrazone, m. p. 182°; osazone, 
m. p. 287° (decomp.); quinoxaline derivative, m. p. 
221°], and 2 : 4 '-dinitrobenzil, m. p. 135° {monophenyl
hydrazones, m. p. 224° and 201°; quinoxaline deriv
ative, m. p. 186°). When benzoin or acetylbenzoin is 
n itrated  a t 25—30° with an excess of nitric acid and 
the resulting product oxidised, a m ixture of 2 :4 '-,
3 : 4'-, and 4 : 4'-dinitrobenzils is produced. 2 : 2'-
and 2 : 3 '-Dinitrobenzilmonophenylhydrazones, m. p. 
199° and 193° (decomp.), respectively, and 2-m-nitro- 
phenyl-B-o-nitrophenylqiiinoxaline, m. p. 168°, are 
described. The constitutions of the above mono- and 
di-nitrobenzils are established by oxidation with 
chromic anhydride in acetic acid and subsequent 
identification of the benzoic or nitrobcnzoic acids 
formed. II. B u r t o n .

4 : 4 /-D initrobenzil. F. D. C h a t t a w a y  and
E. A. C o u ls o n  (J.C.S., 1928, 1361— 1364).—N itration 
of hydrobenzoin with nitric acid {d 1-5), and oxid
ation of the product with nitric acid of d 1-4, gives
4 : 4'-dinitrobenzil, m. p. 213° [monophenylliydrazone, 
m. p. 257°; osazone, m. p. 293° (decomp.); quinox
aline derivative, m. p. 201°], oxidised by chromic 
anhydride in acetic acid to  p-nitrobenzoic acid. 
The group HO-CH-CH-OH exerts a strong ^-direct
ing influence as in  benzoin (cf. this vol., 761). 
4 :  5-Diphenylglyoxalone (Biltz, A., 1909, i, 740) is 
converted by fuming nitric acid into 3 : 3'-dinitro- 
benzil, bu t in presence of sulphuric acid gives a 
m ixture of 3 : 3'- and 4 : 4'-dinitrobenzils.

H. B u r t o n .
S om e hydrochalkones and hydrochalkols. P.

P f e i f f e r ,  E. K a l c k b r e n n e r ,  W. K u n z e ,  and K . 
L e v i n  (J. pr. Chem., 1928, [ii], 119, 109—130).— 
Chalkone on reduction with hydrogen and platinum-
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black gives phenyl ß-phenylethyl ketone, m. p. 72°, 
whilst with sodium amalgam hydrochalkol (ay-di- 
phenylpropan-y-ol) (phenyluretbane, m. p. 82—83°; 
p -nitrobenzoate, m. p. 89—90°, da 1-0614, 7$ 1-5724, 
[i?Z]D 65-8, calc. 66-1) is formed. T reatm ent of 
hydrochalkol with zinc chloride led to  diphenyl- 
propene : no phenylhydrindene was isolated. The 
undermentioned hydroehalkones were prepared by 
the reduction of the appropriate chalkones with 
hydrogen and platinum-black : phenyl ß-3 : é-di-
methoxyplienyletliyl ketone, m. p. 67-5—68-5° (oxime, 
m. p. 109°; tertiary alcohol with magnesium phenyl 
bromide, m. p. 102—103°) ; phenyl ß-3 : 4-methylene- 
dioxyphenyl ketone, m. p. 57—58° (Bargellini and 
Bini, A., 1912, i, 11S, give m. p. 39—41°) (tertiary 
alcohol with magnesium methyl bromide, m. p. 50-— 
52°); p -anisyl ß-3 : 4-dimdhoxyphenyle.thyl ketone, 
m. p. 57°; phenyl $-2-chlorophenylethyl ketone (from 
plienyl 2-chioroslyryl ketone, m. p. 51-5°), m. p. 46-5° 
{oxime, m. p. 113°); p-anisyl (i-2-chlorophe)iylethyl 
ketone (from p-anisyl 2-chlorostyryl ketone from
0-chlorobenzaldehyde and p-mcthoxyacetophenone,
m. p. 91-5—92°), m. p. 4.8-5° {oxime, m. p. 90—91°) ; 
p -anisyl ß-2-bromophenylethyl ketone (from p-anisyl
2-bromostyryl ketone, m. p. 79-5°), m. p. 65° {oxime, 
m. p. 99-5-—100°) ; 1 - hydroxy-2-naphthyl $-phenyl-
ethyl ketone, m. p. 98° {acetyl derivative, m. p. 89— 
90°) ; l-hydroxy-2-naphthyl ß-p-anisylethyl ketone, 
m. p. 108° ; 1 -hydroxy-2-naphthyl ß-3 : 4-methylcnc- 
dioxyphenylethyl ketone., m. p. 103—104°. 3-o-Chloro- 
benzylidene-l-melhoxychromanone, m . p. 132°, is reduced 
to the corresponding o-cMorobenzyl derivative, m. p. 
75° {oxime, m. p. 162—163°). Reduction of phenyl
2-chlorostyryl ketone with sodium amalgam gave
a.-phemyl-y-o-chlorophenylpropan-a.-ol, d1' 1-1636, n™'0
1-5831, [AYjn 70-83, calc. 71-06 {p-nitrobenzoate, m. p.
115° ; phenylurethane, m. p. 100-5°) ; the la tter yielded 
a-chloro-ci-phenyl-y-o-cldorophenylpropane, b. p. 151— 
154°/2 mm., on treatm ent with hydrogen chloride. 
The following compounds are described : 3-o-bromo- 
benzylidene-1-methoxyclironianonc, m. p. 164° ; benzyl- 
idencnaphthachromanone, from naphthachromanone 
and benzaldehyde, m. p. 131—132° ; piperonylidene- 
naphthachromanone, m. p. 170—171°, from naphtha- 
chromanonc and piperonal ; furfurylidenenaphtha- 
cliromanone, m. p. 145°, from naphthachromanone 
and furfuraldehyde. I . V o g e l .

A ctive co n s titu e n ts  of t ru e  co to -b a rk . C on
s ti tu t io n  of co to in . E. S p ä t h  and F . W e s s e l y  
(Monatsh., 1928, 49, 229—240).—Cotoin, regarded 
by Späth and Fuchs (A., 1.922, i, 558) as 2 : 6-di- 
hydroxy-4-methoxybenzophcnone (I), m ight altern
atively be 2 : 4-dihydroxy-6-methoxybenzopheiione
(II) (cf. Karrer, A., 1927, 564); the constitution (I) 
is, however, now established as follows. The mono- 
alkylatian of (I) can yield only one product, whereas
(II) would be expected to  yield two. Actually only 
one cotoin methyl ether (cf. Späth and Fuchs, lop. 
cit.) can be isolated from the product of the action 
of diazomethane in ether. This m ust be 2-hydroxy-
4 : 6-dimethoxybenzophenone, since it  yields 3 : 5-di- 
methoxy-2-phenylcoumarone (Motylewski, A., 1909,
i, 822). Similarly, diazoethane in ether yields only 
one product, 2-hydroxyA-methoxy-Q-cthoxybenzophen-

on e, m. p. 91—92°, which when treated  with sodium 
and ethyl bromoacetate in  absolute alcohol yields a 
product hydrolysed by alcoholic potassium hydroxide 
to  a m ixture from which 5-methoxy-Z-ethoxy-2-phenyl- 
coumarone, m. p. 108—109-5°, is obtained by distill
ation.

Secondly, when cotoin m ethyl ether is ethylated, 
or the ethyl ether is methylated, the same product 
is obtained, viz., 2 : 4:-dimethoxy-G-ethoxybenzophenone, 
m. p. 103—104°; this makes it  probable th a t the 
two hydroxyl groups of cotom are equivalent, i.e., 
in the o-position to the lieto-group; the methoxyl 
group is then in the ^-position.

Lastly, the cotoin diethyl ether, m. p. 82—83°, b. p. 
160—170°/0-001 mm., obtained by the action of 
excess of diazoethane, is shown to be A-meihoxy-2 : 6- 
diethoxybenzophenone, for it  is reduced in alcoholic 
potassium hydroxide solution b y  zinc to  4-methoxyr
2 : 6 -diethoxybenzhydrol, m. p. 104— 105°, of which 
the constitution is established by oxidation by 
chromic acid to 2 : 6-diethoxybenzoquinone, new 
m. p. 127— 128°, identical w ith th a t obtained by 
oxidation of phloroglucinol diethyl ether, new m. p. 
75—76°. The dimethoxyethoxybenzophenone is 
reduced by zinc and potassium hydroxide to  2 :4- 
dimethoxy-Q-ethoxybenzhydroi, m. p. 80—81°, which 
is oxidised by chromic acid to  2-methoxy-Q-eihoxy- 
benzoquinone, m. p. 135—136°, identical with th a t 
obtained by oxidation of phloroglucinol methyl ethyl 
ether, m. p. 50—51°, obtained by partial éthylation 
of phloroglucinol m ethyl ether with diazoethane.

E . W . W ig n a l l .
D ark-coloured d im eric keten. W. L a n g e n -  

b e c k  and H. L a n g e n b e c k  (Ber., 1928, 61, [5], 
938—942).—Benzilic acid which has been mixed with 
a small proportion of anhydrous sodium carbonate 
yields, when very energetically heated, a m ixture of 
benzilide, m. p. 194°, and 3 : 3 : 4 : 4-tetraphenyl- 
cyclobutane-l : 2-dione, m. p. 168°. The new com
pound is coloured red, the colour intensity being tha t 
of a true dye. I t  shows general absorption in the 
blue and violet. Proof of the constitution of the 
la tter rests mainly on its oxidation by chromic acid 
to  benzophenone (yield 49%). W ith alcoholic potass
ium hydroxide or potassium cyanide, phosphorus 
pentachloride, tliionyl chloride, alcoholic bromine, 
zinc dust and glacial acetic acid, magnesium ethyl 
bromide, or phenylhydrazine it  yields resinous, 
apparently highly polvmerised products.

H . W r e n .
P reparation  of phenolic k etones by  the H oesch  

m ethod. A. K o r c z y n s k i  and A. N o v a k o v .s k i  
(Rocz. Chem., 1928, 8, 254—262).—See this vol., 523.

Synthesis of benzoquinone. J .  F .  D u r a n d  
(Compt. rend., 1928,186, 1221).—The statem ent th a t 
benzoquinone was obtained from acetylene and carbon 
monoxide (A., 1927, 566) is withdrawn.

J .  D . F u l t o n .
B rom ophenols. X XXII. P reparation  of

2 : 6-d ibrom o-m -xyloquinone from  s-xylenol. 
M. K o h n  and M. K . F e l d m a n n  (Monatsh., 1928, 49 ,
169—172).—s-Xylenol is brominated in acetic acid 
to tribromo-s-xylenol (methyl ether, m. p. 116°; 
cf. Blanksma, A., 1903, i, 164), which when oxidised
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by fuming nitric acid yields 2 : &-dibromo-ra-xylo- 
quinone, m. p. 176°, rhombic prisms of angle 68° 4', 
doubly refracting, a =1-4804 [H xaw atscii]. This is 
reduced by sulphurous acid to 2 : 6-dibromo-m-xylo- 
quinol, charring a t 180° (benzoyl derivative, m. p. 253°; 
methyl ether, m. p. 116°, b. p. 309—311°/741 mm.).

E . W . W ig n a l l .
M anufacture of a 2 : 3 -d ich loron itro -l : 4- 

naphthaquinone. I. G. F a b b e n in d .  A.-G.—See 
B ,  1928, 441.

D iazides of anthraquinone. K . B r a s s  and F. 
A l b r e c h t  (B e r ,  1928, 61, [2?], 983—993).—The 
stability of diazides of anthraquinone depends on 
the position of the azido-groups in  the anthraquinone 
nucleus and the manner in  which they are dis
tributed. Proxim ity to the carbonyl group causes 
instability in the a-derivatives which decreases from 
the 1 : 4 -  to the 1 : 5- and to  the 1 : 8-compound. 
If, however, the residual affinity of the carbonyl 
group is engaged by the residue formed from the 
decomposition of one azido-radical, the second azido- 
group becomes stabilised. Anthraquinone-2 : 6-di- 
azide, on the other hand, is completely stable.

1 : 4-Diammoanthraquinone is converted by di- 
azotisation in concentrated sulphuric acid followed 
by treatm ent of the diazonium sulphate with bromine 
into the very unstable perbromide which, with 
ammonia, yields the corresponding diazide-, this 
last compound, even when strongly cooled, steadily 
evolves nitrogen and passes into anthraquinone-1 : 4- 
dianthraml. Decomposition of the dianthranil by 
concentrated sulphuric acid a t 200° gives about equal 
quantities of l-amino-4-hydroxyanthraquinone, m. p. 
208°, and 1 : 4-diaminoanthraquinone, m. p. 268°, 
contaminated by products of high mol. wt. The 
formation of the latter substance is explained by 
intermediate radical production, whereas th a t of the 
former remains unexplained, since it  is not due to 
hydrolysis of the 1 : 4-diamino-compound. 1 : 5-Di- 
aminoanthraquinone is converted similarly into 
anthraquinone-1 : 5-diazide, which gradually passes 
at the atmospheric tem perature into anthraquino- 
1 :5 -dianthranil. The freshly-prepared diazide is 
decomposed by 90% sulphuric acid into 4 :  8-di- 
am inoanthrarufin; 1 : 5-diaminoanthraquinone does
not appear to be regenerated. When rapidfy pre
pared a t  a low tem perature, nearly homogeneous 
anthraquinone-l : 8-diazide can be obtained from 
1 : 8-diam inoanthraquinone; it gives a compound 
with triphenylphosphine. When preserved a t the 
ordinary tem perature, it  gradually loses one 

O— N  third of its nitrogen, giving 1-antJir-
| /"'I aniloanthraquinonie-%-azide (I), more

rapidly prepared by crystallisation 
of the diazide on treatm ent of it 
with boiling w a te r; with triphenyl- 

(j j q  phosphine it  affords anthraniloanthra-
q u inonetriphenylp lio sph  in e im i  n e. 

4 : 5-Diaminochrysazine comprises 90% of the pro
ducts of the decomposition of the anthraniloazide by 
sulphuric acid, the remainder consisting of insoluble 
compounds of high mol. w t. ; regeneration of 1 : 8- 
diaminoanthraquinone is no t observed. Anthraquin- 
one-2 : 6-diazide, decomp. 202°, forms pale brown

crystals, sensitive to  lig h t; anthraquinone-2 : 6-di- 
triphenylphosphineimine, C50H 3gO2N2P2, m. p. above 
280°, is described. Decomposition of the diazide by 
sulphuric acid follows an ill-defined course, the sole 
isolable product being 2 : 6-diaminoanthrarufin.

H. Wre n .
A nthraquinonedichlorodi-in line [ 1 :4-dichloro- 

im inodihydroanthraquinone] and its  com pounds 
w ith  am ines. A. A. S an in  (J. Russ. Phys. Chem. 
Soc, 1927, 59, 867—875).—1 : i-DicIiloroiminodi- 
hydroanthraquinone was prepared by treating 1 :4 - 
diaminoanthraquinone with bleaching powder in 
aqueous suspension, and recrystallising the pre
cipitate from carbon tetrachloride, when a  reddish- 
brown solid was obtained, m. p. 155— 156°, soluble 
in nitrobenzene and pyridine, less soluble in the 
other usual organic solvents. When warmed in alcohol 
or acetic acid solution, i t  was reduced to the amine. 
On reduction with hyposulphite, i t  showed the pro
perties of a vat dye. Other diamines of the an th ra
quinone series, such as 1 : 4 : 5 : 8-tetra-aminoanthra- 
quinone, 1 : 5-diamino-4 : 8-dihydroxyanthraquin- 
one, l-amino-4-hydroxyanthraquinone, as well as 
the O-substituted compounds, gave similar products.

On condensing the dichloroimi'/io-compomid with 
aniline in the presence of anhydrous sodium acetate 
or copper acetate, a chloride was obtained, of which 
the free base was a black compound, m. p. 204—206°, 
dissolving in concentrated sulphuric acid with a blue 
colour, and possessing, probably, the azonium 
structure (I). Besides this base, a dark solid, m. p.

PliN- 
CO C
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N I
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C NHPh
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234—235°, easily soluble in aniline, pyridine, and 
nitrobenzene, was obtained, probably having the 
structure (II). M. Z v e g in t z o v .

Rubiadin. I. S ynthesis of 2 : 4-d ihydroxy- 
1-m ethylanthraquinone. P . C . M i t t a r ,  M . S e n ,  
and P . K. P a u l  (J. Indian Chem. Soc, 1927, 4, 
535—540).—2 : 4 - Dihydroxy-o-toluic acid (cresor- 
sellenic acid), prepared by a slight modification 
of the method of Jacobsen and Wierss (A , 1883, 
1121), when heated with benzoic and sulphuric acids 
a t 125—130° for 12— 15 hrs. yields 2 : 4-dihydroxy- 
1-methylanthraquinone, m. p. 265—266° (diacetate, 
m. p. 181— 182°), which is not identical with rubiadin 
to  which Schunck and Marchlewski (J.C .S , 1894, 65, 
183) ascribed this constitution. Cresorsellenic acid 
by m éthylation yields 2 : é-dimethoxy-o-tolüic acid, 
m. p. 160°, the methyl ester, b. p. 289—291°, 
of which condenses with chloral hydrate in the 
presence of cold 90% sulphuric acid to  yield 3 : 5-di- 
methoxy - 6 - methyl - 2 - trichloromethylphthalide, m. p. 
176°, which is converted by heating with 20% sodium 
hydroxide solution on a water-bath for 5 hrs. into
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3 : 5 -  dimethoxy - Q-methyl-2-phthalidecarboxylic acid,
C6HMe(0Me)2< ^ (C0 H)> 0 ,H 20 ; m. p. 218—219°
(ethyl ester, m. p. 134°), which is decarboxylated by 
heating with sulphuric acid a t 225—235°, yielding 
3 : a-diniethoxy-6-methylphthalide, m. p. 249°. The 
la tter could not be oxidised to 3 : 5-dimethoxy-6- 
m ethylphthalic acid. J . W. B a k e r .

Rubiadin. II. S ynthesis of 1 : 3-d ihydroxy- 
2-m ethylanthraquinone. P. C. M i t t e r  and P. 
G u p ta  (J. Indian Chem. Soc., 1928, 5, 25—28; cf. 
preceding abstract).—Repetition of the preparation 
of 1 : 3-dihydroxy-2-methylanthraquinone (Schunck 
and Marchlewski, J.C.S., 1893, 63, 969) shows th a t 
the  product obtained by those authors by the con
densation of benzoic and 2 : 6-dihydroxy-^-toluic 
acids probably contained traces of 1 : 3 : 5 :  7-tetra- 
hydroxy-2 : 6-dimethylanthraquinone. When an 
excess of benzoic acid is used, pure 1 : 3-dihydroxy- 
2-methylanthraquinone, m. p. 290° (acetyl deriv
ative, m. p. 225°), identical with rubiadin, is obtained. 
In  the preparation of 2 : 6-dihydroxy-^-toluic acid 
by fusion of the corresponding sulphonic acid with 
potassium hydroxide, small amounts of 2-hydroxy- 
terephthalic acid are obtained. G. A . C. G ouc.h .

o-A m inocarboxylic acids of the anthraquinone  
ser ies and substitu tion  products thereof. I. G.
F a r b e n i n d . A.-G.—See B., 1928, 361.

M anufacture of 2 : 4 -d ich loro-l-am inoanthra- 
quinone and interm ediate products from  m -di- 
chlorobenzene and phthalic anhydride. I.
G u b e l m a n n , H. J . Wi e l a n d , and 0 . S t a l l m a n n .— 
See B., 1928, 440.

Vat dyes of the dibenzanthrone series. I. G.
F a r b e n i n d . A.-G.—See B., 1928, 399.

M anufacture of new  vat dyes and new  in ter
m ed iate com pounds. I. G. F a r b e n i n d .  A.-G.— 
See B., 1928, 441.

Structure of tannin. M. N i e r e n s t e i n  (J. Russ. 
Phys. Chem. Soc., 1927, 59, 951—952).—A criticism 
of Fischer’s formula for tannin, in the light of the 
au thor’s researches. On exhaustive m ethylation with 
diazomethane of Chinese tannin, followed by acid 
hydrolysis, 2 : 3 : 5 :  6-tetramethylglucose, and not 
dextrose as is demanded by Fischer’s formula, is 
obtained. Under the same conditions, synthetic 
pentagalloyl-p-glucose also yields dextrose. Further, 
brewer’s yeast ferments tannin, giving an optically 
active compound, free from sugar, possessing well- 
defined tanning properties, w ithout the formation of 
either metadigallic or gallic acids.

M . Z v e g in t z o v .
B ile  acids. XIX. M. S c h e n c k  and H. K i r c h -  

h o f  (Z. physiol. Chem., 1928, 175, 135— 144).—The 
dioxiine of bilianic acid on treatm ent with sulphuric 
acid yields an isomeride for which formula (I) is 
suggested (cf. A., 1927, 665), although the position 
of the nitrogen atoms is hypothetical. By the 
action of nitric acid on this dusooxime two crystalline 
products have been obtained, only one of which has 
been examined carefully. This compound, 
C g^^O gN ^ m. p. 230—232° with frothing and

charring, is blue and is formed by the action of 
nitric acid a t  the ordinary tem perature. Analytical 
data  and the absence of heat production or gas 
evolution suggest th a t no marked decomposition

-N H9°  .
OHo -rr
CH C H Í 1"

CH NO

10 19 COoH

C02H  C— CH„

I ^C02H C H  CO

CH, CH,

H c^ ¡$H}CloHl9'c° 2H

? h 2
NH
CO

C 02H

C 0,H  CH

(I.) CH2 CH2 (it.)
occurs, and it is considered probable th a t a change 
occurs in the lactam  grouping of the upper ring in (I) 
with the production of a bridged ring ; formula (II) 
is tentatively suggested for this compound ; the 
la tter decolorises alkaline potassium permanganate 
only slowly, and is soluble in alkalis, the blue colour 
being stable unless excess of alkali is present. If

CO OH

(H I.)

c h 2 g— ç h 2
CO,H : NH

CH CO

c o 2h  c h 2

the treatm ent with nitric 
acid is more prolonged, 
the blue colour disappears 
and a colourless crystalline 
product, which has not 
been investigated further, 
is obtained. The diiso- 
oxime of «sobilianic acid 
(cf. this vol., 639), heated 
with 25% hydrochloric 
acid, yields a crystalline 

substance, C24H 350 9N,HC1, m. p. about 248° after 
sintering, and it is concluded th a t  the nitrogen atom is 
probably removed from the upper ring; formula
(III) is suggested for the corresponding free base, 
bu t the la tter has not yet been isolated.

A. W or m  a l l .
N itration  products of ab ietic acid. J .  D u b o u r g  

(Bull. Inst. Pin, 1927, 241—246; Chem. Zentr., 
1928, i, 341—342).—Johansson’s results (Ark. Kemi, 
Min. Geol., 1917, No. 19) could not be repeated. 
Addition of nitric acid (120 c.c.) to abietic acid (300 g.) 
in  boiling alcohol (600 c.c.) yields dinitrodecahydro- 
retenecarboxylic acid, C19H2G0 ,(N 0 2)2, m. p. 162—
165°, [a]ycll0„. -115-2°, [a |, -135-9° (in alcohol)
(sodium, potassium, ammonium, zinc, and magnesium 
salts; methyl ester, m. p. 135—138°). Aminodeca- 
hydroretenecarboxylic acid, C19H 270 2NH2, has m. p. 
226—228°. Trinitro-octahydromethylphenanthrenecarb- 
oxylic acid, C10H 16(NO2)3-CO,H, m. p. 156—158°,
[ « W  —136-4°, [a]. -157-2° (sodium salt), when
treated in alcoholic solution with sodium or sodium 
ethoxide, yields an acetal, ^ig^itO qN ^ m. p. 
212—215°, and a product, C2çH27O10N2, m. p. 
120° ; the latter with sulphuric acid affords a 
-product, C16H 13OgN2, m. p. 97°. Trinitroabietic acid, 
C20H 27O2(NO2)3, m. p. 177— 178°, [ajgà*, —95°,
[“Jgrtca —125°, is obtained by nitration of abietic acid 
(20 g.) hi carbon tetrachloride (200 c.c.) with ordinary 
nitric acid (100 c.c.). An explosive polynitro-com
pound is precipitated by water from a solution of 
abietic acid in fuming nitric acid. A. A. E l d r i d g e .
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Carotin. R . P u m m e r e r  and L. R e b m a n n  (Ber., 
1928, 61, [B \  1099—1102).—The absorption spectrum 
of carotin in cf/c/ohexanc is compatible only with 
the presence of a large number of conjugated double 
linkings. When treated with perbenzoic acid in 
chloroform, carotin absorbs eight atoms of oxygen 
per mol., indicating the presence of eight double 
linkings if the normal course of the action be assumed. 
W ith iodine chloride, 11— 11-5 mols. of reagent are 
absorbed per mol. of carotin. This value corresponds 
closely with the results expected from hydrogenation. 
The reaction does not, however, proceed normally, 
since it is accompanied by loss of about 3 mols. of 
halogen acid. The presence of eight double linkings 
appears definitely established, to which three “ inert ” 
double linkings m ay possibly be added. When 
¡similarly investigated, xanthophyll is found to  have 
eight double linkings. H. W r e n .

R otenone, the active principle of the derris 
root. S. T a k e i  (Ber., 1928, 61, [B], 1003— 1007 ; 
cf. A., 1925, i, 761).—Determinations of the mol. wt. 
of rotenone in  benzene and camphor, combined with 
the isolation of a phenylhydrazone, m. p. 243—244°, 
and an oxime, m. p. 239°, lead to an  alteration of the 
formula from C19H 180 5 to  C^H^O,.. This change 
is applicable also to ¡sorotenone produced from 
rotenone by boiling 50% sulphuric acid or from 
rotenone hydrochloride, m. p. 188°, by  the action of 
zinc dust and glacial acetic acid. Rotenic acid, 
C12H 120 4 (formerly C9H I0O3), is characterised by its 
thallium salt, m. p. 203°, and acetyl derivative, m. p. 
155°. I t  is converted by ethereal diazomethane into 
the non-crystalline methyl ester of the m ethylated 
acid, from which the methylated acid, C12H n 0 3-0Me, 
m. p. 115°, is obtained by hydrolysis; the la tter sub
stance yields a (?) hydroxamic acid, C13H 140 3;N-0H, 
in. p. 120°. N itration of rotenic acid gives ill-defined 
products from which methyl nitrometliylrotenate, 
N 02-Cu H 90(0M e)-C02Me, m. p. 120°, is obtained 
by aid of diazomethane. Distillation of rotenic acid 
causes loss of carbon dioxide and formation of a 
phenol, C11H 120 2, b. p. 271°/760 mm., m. p. 42°, and 
a substance, (?) C<22H 20O4, m. p. 136°; the ^-toluene- 
sulphonyl derivative, m. p. 105—106°, and the methyl 
ether, b. p. 137°/13 mm., of the phenol are described. 
An oxime could not be prepared from the phenol or 
its methyl ether. Oxidation of rotenic acid by 
aqueous permanganate affords isobutyric acid, whereas 
acetic acid is derived similarly from the phenol 
methyl ether. Rotenic acid is therefore regarded as 
a hydroxyisopropylcoumaronecarboxylic acid in which 
the position of the substituents remains undecided.

H . W r e n .
C onstituents of M yopon im  Icatum, Forst. 

(“ N g a i o " ) .  III. O xide r in gs of ngaione.
F. H. M cD o w a l l  (J.C.S., 1928, 1324— 1331).— 
Ngaiol (A., 1927, 566), when treated with hydrogen 
and platinum-black in glacial acetic acid solution, 
gives an oxido-glycol, C15H 2gO(OH)2, rf.® 0-966,
1-4664, differing in its colour reaction and in its 
physical constants from th a t obtained using Skita’s 
colloidal palladium (loc. cit.). The oxide rings of the 
hydrogenated derivatives of ngaione can be opened 
by the action of hydrogen halides in glacial acetic

acid solution. Tetrahydrongaiene dioxide gives open
ing of only one oxide ring with formation of an oily 
chloro-oxido-acetate, C15H 2SOCl-OAc. Tetrahydro- 
ngaiol with hydrogen iodide in glacial acetic acid 
suffers fission of both oxide rings with formation of 
an oily polyiodide acetate, probably C15H 28I3(OAc)3, 
which cannot be reduced without the formation of 
an ethylenic linking. Hydrogenation of the product 
of reduction gives, after hydrolysis, a m ixture of 
alcohols from which, by fractional distillation under 
reduced pressure, a paraffin alcohol, C15H 31OH, b. p. 
168— 172°/29 mm., d$ 0-841, ii'-g 1-4474, was isolated. 
In  one experiment, a paraffin glycol, C15H30(OH)2, 
b. p. 200—215°/13 mm., wfj 1-4655, was obtained. 
The isolation of these last two compounds proves 
definitely the absence of carbocyclic rings from the 
molecule of ngaione. From the stability of ngaiol 
to  water under pressure and of ngaiol and tetrahydro- 
ngaiol to acetic anhydride, i t  is concluded th a t an 
ethylene oxide ring is not present in ngaione. An 
isomeride of ngaiol, b. p. 188—190°/29 mm., d§ 1-013, 
MjJ 1-4794, and a sesquiterpene monoxide, C15H ol0, 
b. p. 160—170°, n“ 1-4894, d$ 0-9485, have been 
isolated from crude ngaiol.

The colour reaction given by furan derivatives 
w ith vanillin and concentrated hydrochloric acid 
(Asahina, A., 1924. i, 977) is also given by the m ajority 
of the oxides now described, as well as by ethyl ether, 
acetal, isoamyl ether, phenetole, anisóle, diphenyl 
ether, and dimethylpyrone. M. C l a r k .

Colouring m atter of citrus juices. M . B. M a t -  
l a c k  (Amer. J . Pharm ., 1928, 100, 243—246).—The 
principal pigment of the Indian red pummelo and 
the pink grape fru it is lycopin. Pulp from the sweet 
orange, satsuma, and king mandarin gave less definite 
tests when subjected to the Molisch microcrystallis
ation method, an unsaponifiable compound, m. p. 75°, 
influencing the form of the crystals. Spectroscopic 
examination of light petroleum and alcoholic extracts 
of orange and tangerine pulp indicated the presence 
of carotin arid xanthophyll. S. C o f f e y .

U ltra-v io let absorption  curves of pulegone and  
ísopulegone. J . S a v a r d  (Compt. rend., 1928, 186, 
1436—1438, and Bull. Soc. chirn., 1928, [iv], 43, 
524—529).—W hilst [3-pulegone (A., 1926, 408) pos
sesses the two absorption bands in the ultra-violet 
corresponding with those often observed in un
saturated and ketonic compounds, the bands of iso- 
pulegone merge into each other. Pulegone obtained 
by distillation has a greater absorption in the band 
due to the double linking. Since this absorption is 
unchanged by treatm ent of the substance with 
potassium hydroxide, it  is probably caused by the 
presence of the more unsaturated enolic tautomeride.

G. A. C. G o u g h .
O ptical activ ity  and polarity of substituent 

groups. VIII. G row ing-chain effects and ortho- 
effect in benzoic esters. H . G . R u l e ,  W. H a y ,  and 
J . P a u l  (J.C.S., 1928, 1347— 1361).—The rotatory 
powers of a series of menthyl n-alkoxyacetates and 
menthyl hydrogen dicarboxylates have been measured 
for different wave-lengths both in solution and in the 
homogeneous state. The values for the alkoxy- 
acetates fall steeply to  a. minimum a t propoxy-, rise
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rapidly to  a maximum a t butoxy- and amyloxy-, and 
then  fall to  a minimum a t  heptyl- and octyl-oxy- 
acetates. The m enthyl hydrogen dicarboxylates 
give a maximum for glutarate, a minimum for 
suberate, and another maximum for azelate. When 
these values are plotted against the length of the 
chain, which is measured from and includes the 
asymmetric atom, i t  is found th a t the maxima for 
one series almost coincide with the minima for the 
other. I t  is concluded from these results th a t the 
influence of o-substituents in  optically active benzoates 
(this vol., 221) is propagated through space. A 
pronounced alternation in  the ro tatory  powers of the 
m enthyl hydrogen dicarboxylates is found, which 
disappears in the sodium salts. I t  is suggested th a t 
the alternation is a superimposed secondary effect 
due to  association of the hydrogen esters through 
the carboxyl groups.

The following compounds are described : 1 -menthyl 
propoxyacetate, b. p. 161°/14m m .; n-bntoxyacetic acid, 
b. p. 115— 116°/10 mm. (l-menthyl ester, b. p. 172-5°/ 
14 mm.), from sodium butoxide and sodium chloro- 
acetate; w-amyloxyacetic acid, b. p. 134°/I2 mm. 
(acid chloride, b. p. 103°/64 m m .; 1 -menthyl ester, 
b. p. 14S°/14 m m .); n -hexyloxyacetic acid, b. p. 143— 
144°/10 mm. (acid chloride, b. p. 106—108°/22 m m .;
1 -menthyl ester, b. p. 187°/10 m m .); n-heptyloxyacetic 
acid, b. p. 156°/10 mm., m. p. 7-5—8-5° (acid chloride, 
b. p. 116°/16 m m .; \-menthyl ester, b. p. 200°/ll mm.), 
and n -octyloxyacetic acid, b. p. 166°/10 mm., m. p. 
12-5— 13-5° (acid chloride, b. p. 125— 126°/12 m m .;
1 -menthyl ester, b. p. 183°/2 mm.). \-Menthyl hydrogen 
glutarate, adipate, pimelate, suberate, azelate, and 
sebacate were obtained by  partia l hydrolysis of the 
corresponding dimenthyl esters. H. B u r t o n .

Carene. M. L a g a c h e  (Bull. In st. P in, 1927, 
233—239; Chem. Zentr., 1928, i, 339).—The oil from 
Pinus longifolia has dw 0-875, w* (Hg yellow) 1-4797, 
?i'p (Hg green) 1-4803, aY -1 -51°, oc0 —1-18°, and 
yields /-pinene 24-8%, nopinene 9-7%, a terpene and 
carene 37-6%, an Z-terpene 1-7%, oxidation products 
and longifolene 20-2%, and residue 6-8%. The 
carene has b. p. 70°/10 mm., da 0-8635, n“  1-467S,

1-4682, 1-4700, [«]v +17-13°, [a]f? +19-88°
(nitrosochloride, m. p. 101— 102°, [a]v +254-80°, [a]G 
+288-62°); nitrosocarene has m. p. 89—90°, [a]Y 
+  160°, [a](i + 185°; carenenitrolmethylamine, m. p. 
180°, [a]y +153-90, [a]G +188-9°; carenenitrolethyl- 
amine, m. p. 155°, [a]v +135-6°, [a]G + 176°; carene- 
nitrolpropylamine, m. p. 95°, [a]Y +123-4°, [a]G 
+  181-4°. A. A. E l d r id g e .

Preparation  of brom ocam phor. F. C h em - 
n i t u x s  (Pharm. Zentr., 1928, 69, 307—309).—The 
slow addition of bromine (1 mol.) to  camphor at 40— 
45° yields dibromoeamphor, which loses hydrogen 
bromide when heated a t 70° and finally a t 120° for
3 Ins. The crude product is then poured into 10% 
potassium carbonate solution. By recrystallisation 
from alcohol and recovery from mother-liquors, a 
to tal yield of 80% of theory of bromocamphor, m. p. 
76°, is obtained. R . K . C a l l o w .

D ynam ic iso m erism . XXVII. A bsorption  
spectra  of prototrop ic com pounds. P h ysica l 
properties of the stab le and lab ile  form s of

benzoylcam phor. T. M. L o w r y ,  C . A. H. M ac- 
C o n k e y ,  and H. B u r g e s s  (J.C.S., 1928, 1333—1347). 
—Measurements have been made of th e  m. p., optical 
rotation, ro tatory  dispersion, solubility, and ultra
violet absorption of the enolic and ketonie forms of 
benzoylcamphor. Contrary to  the statem ent of 
Morton and Rosney (A., 1926, 454) “ th a t the two 
isomeric forms of benzoylcamphor give bands a t the 
same wave-length bu t of unequal intensity ,” the 
absorption bands of the enol and ketone are shown to 
be of almost equal intensity, whilst differing widely 
in wave-length. The absorption of the equilibrium 
m ixture in very dilute alcoholic solutions corresponds 
closely w ith th a t of a m ixture of two parts of enol 
and one part of ketone. V a n ’t  Hoff’s relation between 
the solubilities of the two forms and their equilibrium 
concentrations has been tested for solutions in alcohol, 
acetone, and benzene and found to  hold good within 
+ 8 % . The ratio of the initial and final solubilities 
of the enolic form indicates th a t  the equilibrium 
m ixture in  a saturated alcoholic solution contains 
about 58% of enol, in  close agreement with the pro
portion, 59%, deduced from the optical rotations of 
the solutions.

Improved methods of preparation of the enolic 
and ketonie forms of benzoylcamphor are described.

M . Cl a r k .
p-2-Furylethylam ine. T. Y a b u t a  and K . K a m b e  

(Proc. Imp. Acad. Tokyo, 1928, 4, 120—121).— ¡3-2- 
Furylethylamine (picrolonate) (Windaus and Dalmer, 
A., 1921, i, 117) is conveniently prepared by reducing 
p-nitro-2-furylethylene with aluminium amalgam to
2-furylacetaldoxime (Asahina and Fujita, A., 1923, 
i, 239) and then the  latter with sodium amalgam. 
The nitrofurylethylene is obtained by the  action of 
nitrous fumes on p-2-furylacrylic acid in  benzene 
solution. J . S t e w a r t .

Condensation products of furfuraldehyde w ith  
acid am ides. K. B e a u c o u r t  (Monatsh., 1928, 49,
1—7).—Condensation of furfuraldehyde (1 mol.) with 
acid amides (2 mols.) by heating the components 
together for ?>l— 4 hr s. on a  w ater-bath in a current 
of carbon dioxide, occurs thus : C4H 30 -C H 0 +
2NH2-C0R=C,,H30-CH(NH-C0R)2+ H 20 . In  tlxis 
way from the appropriate acid amide are prepared 
furfurylidene-diacetamide (yield 40%), m. p. 197° 
(decomp.); -dipropionamide (yield 35%), m. p. 195° 
(decomp.); -di-n-butyramide (yield 35—40%), m. p. 
181° (decomp.); -dibenzamide (30—35% yield), de
comp. 185°. W ith formamide only resinous products, 
from which no crystalline compound could be isolated, 
were obtained. The use of condensing agents (hydro
chloric acid or pyridine) reduces the yields to  nearly 
one half. J . W. B a k e r .

E sters of furoylacetic acid. J .  E . Z a n e t t i  and 
C. O. B e c k m a n n  (J. Amer. Chem. Soc., 1928, 50, 
1438— 1442).—The methyl ester, b. p. 144—145°/20 
mm. [sodium, potassium, and copper salts; oxime, 
m. p. 124— 125°; semicarbazone, m. p. 141—142° 
(decomp.)]; n -propijl ester, b. p. 110—112°/1 mm. 
(sodium and copper sa lts ; oxime, m. p. 120—121°; 
semicarbazone, m. p. 137— 138°), and n -butyl ester, 
m. p. 25-2°, b. p. 136—13S°/3 mm. (copper salt; 
oxime, m. p. 102°; semicarbazone, in. p. 127—128°),
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of furoylacetic acid have been prepared. The m. p. 
of the above oxim.es are determined a t a standard 
rate of heating (4°/min.), and are actually the tem 
peratures of conversion into 3-furyloxazolone (A., 
1910, i, 892). The stability of these oximes is not in 
accordance with the order of attraction of the furyl 
group for hydroxyl given by HantZsch, whilst their 
relative stability is not in  accordance with Abegg’s 
theory (A., 1899, i, 327). H. E. F. N o t io n .

A ctio n  of e th y l fo rm a te  on d ib en zy l k eton e.
E. B e n a r y  and G. A. B it t e r  (Ber., 1928, 61, [5], 
1057— 10G0).—Dibenzyl ketone is converted by an 
excess of sodium ethoxide and ethyl formate in 
anhydrous ether into the disodium salt of di(hydroxy- 
methylenebenzyl) ketone, recognised by  its conver
sion by  water and aniline hydrochloride into the 
dianilide, CO(CPh:CH-NHPh)2, m. p. 165—106°. If, 
however, the sodium salt is treated  w ith dilute 
sulphuric acid, 3 : 5-diphemjl: i?pyrone, m. p. 180—• 
187°, is obtained. The la tter substance is tran s
formed by ammonium acetate into 4:-hydroxy-3 : 5- 
diphenylpijridine, m. p. 370° after darkening, reduced 
by sodium and alcohol to  <i-hydroxy-3 : 5-diphenyl- 
jnperidine, m. p. about 310° after darkening a t 290°, 
and converted by distillation with zinc dust into
3 : 5-diphenylpyridinc, m, p. 193—194° (picrate, m. p. 
270°). If excess of sodium ethoxide and ethyl formate 
is avoided in  the action on dibenzyl ketone, the main 
product is hydroxymethylenedibenzyl ketone,, converted 
by phenylhydrazine into 1 :4:-diphenyl-5(3)-benzyl- 
pyrazole, m. p. 128°. Diethyl ketone gives only the 
monohydroxyniethylene derivative when an excess 
of ethyl formate and sodium ethoxide is employed.

H. W r e n .
H etero p o la r  carb on  co m p o u n d s. V I. sjriro-

P yran s. W. D il th e y  and H . W u b k e n  (Ber., 1928,
61, [B\, 903—908).—The development of colour in

(
CH—CR Y V ,0 >) ^

(cf. Lowenbein and K atz, A., 1920, 950; Dilthey and 
others, A., 1920, 1254; Dickinson and Heilbron,
A., 1927, 251) has been ascribed by Dilthey to 
ionic dissociation, and this view has been shared by 
Dickinson and Heilbron (A., 1927, 884), who, how
ever, find th a t coloration is not developed by
3 : 3'-dialkylspironaphthapyrans. Confirmation of 
the authors’ theories is found in the observ
ation th a t the ability of s_ptropyrans to  yield 
coloured solutions is paralleled by their tendency 
towards salt formation and th a t the phenomenon is 
not principal in nature. Thus 3 : 3'-diethylsjp2>o- 
benzopyran appears incapable of forming a salt with 
hydrogen chloride and the diminished basicity goes 

q jj hand in hand with a
2 hypsochromic effect. Also

''H CH the s^nYodinaphthopyran
from ci/cZohexanone (I) (cf.

C TT W P IC1™ .  and If eilbr° ni^ion r,< /  \  / v i o l o c .  cit.) gives only violet
'O ' O salts which are no t readily

isolated; hi alcohol, pyridine, xylene, or cliloro- 
benzene it  does not develop colour when heated, bu t 
this is due only to  insufficiently high tem perature, 
since in diphenyl ether (b. p. 250°) i t  is violet and

(I-)

becomes colourless again when cooled. The inhibit!ve 
effect of 3 : 3'-disubstitution is therefore no t absolute. 
Further, th e  development of colour by 3-amylspiro- 
dinaphthopyran in pyridine is greatly facilitated by 
the  addition of a little w ater ; the observation is 
more readily explained by  an ionic dissociation than  
by a quinonoid transformation.

3-Amylspirodinaphthopyran, m. p. 182° [perchlorate, 
m. p. 250°; perchlorale of acetylated base, m. p. 204° 
{decomp.)], is prepared by saturating an alcoholic 
solution of 2-hydroxynaphthaldehyde and methyl 
hexyl ketone with hydrogen chloride. 3 : 3'-Tri- 
methylenespiYodinaphthopyran forms colourlcss 
crystals, m. p. 238°; the normal hydrochloride and 
the perchlorate, complete decomp. 190°, are described.
3 : 3'-Dirnethylspirodinaphtliopyran, m. p. 237—238°, 
is obtained w ith certainty by the action of 2-hydroxy- 
naphthaldehyde on diethyl ketone in glacial acetic 
acid saturated with hydrogen chloride; the unstable 
picrate is described. 3 : 3 '-Diphenylspiioditiaphtho- 
pyran, C37H 210 2, m. p. 247—24S°, is prepared from 
dibenzyl ketone and a  largo excess of 2-hydroxy
naphthaldehyde. In  glacial acetic acid saturated 
with hydrogen chloride, the reactants give, after 
addition of perchloric acid, 3-phenyl-2-benzylnaphtho- 
pyrylium  perchlorate, m. p. indef. 212—214°; which 
in  boding alcohol passes into 3-plienyl-2-benzylidene-
5 : Q-benzo-2-chrmnan, m. p. 140°. H . W r e n .

m -N itro b en zy lid en ed i-p -n a p h th o l [m -n itro -  
p lien y ld i -  2  -  h y d ro x y  -  a -n a p h th y lm eth a n e ]. O.
D i s c h e n d o r e e r  (Monatsh., 1928, 49, 133—145).— 
The formation of a yellow compound, m. p. 01-5°, of
1 mol. of (3-naphthol with 1 mol. of m-nitrobenz- 
aldehyde when the two substances are melted together 
a t 70°, or heated in petroleum solution on a water-bath, 
is confirmed by therm al analysis. The eutectic 
m ixture has m. p. 47-5° and contains 17-5% of 
P-naphthol. Since solutions of this compound are 
colourless it is assumed th a t it is completely dis
sociated in solution. ra-Nitrophenyldi-2-hydroxy-a- 
naphthylm ethane (I) (Zenoni, A., 1894, i, 130) 
yields a monosodmm salt when it is dissolved in 
0% sodium hydroxide solution, a dibenzoate, m. p. 
193—194°, and a dimethyl ether, m. p. 216°. I t  is 
converted by oxidation with sodium hypobromite in 

alcohol solution into dehydro- 
m - nitrobenzylidenedi - p - naphthol 
(annexed formula), m. p. 221— 
222° [oxime, m. p. 216—217° 
(decomp.)]. Dehydration of (I) 
with concentrated sulphuric acid 

s y.u uux > yields 9-m-nitrophenyl-l: 2 : 7 :8- 
) dibenzoxanthen (II) (Zenoni, loc. 

cit.), which is also obtained by heating m-nitrobenz- 
aldehyde and (3-naphthol in a mixture of acetic and 
concentrated sulphuric acids a t  50°. I t  is oxidised 
by  heating with concentrated sulphuric acid on a 
water-bath to the hydrogen sulphate of 9-nitro- 
p h en y l-l: 2 : 7 :  S-dibenzoxanthhydrol (III), in. p. 286— 
287° (decomp.) (ethyl ether, m. p. 266—267°; methyl 
ether, m. p. 256—257°), which is best obtained by- 
decomposition with aqueous acetone of the  ferric 
chloride double salt, m. p. 264° (decomp.), of the 
pyrylium chloride (below), which is obtained by
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oxidation of the pyran (II) with manganese dioxide 
in a boiling m ixture of acetic and hydrochloric acids 
and treatm ent of the resulting solution with ferric 
chloride. When a chloroform solution of (III) is 
treated with acetyl chloride and anhydrous hydrogen 
chloride passed into the solution a t the ordinary 
tem perature, i t  is converted into Q-nitrophenyldi 
naphthopyrylium chloride hydrochloride, m. p. 281° 
(decomp.) [mercurichloride, m. p. 286° (decomp.); 
perbromide, m. p. 225° (deeomp.); perchlorate, m. p. 
307° (decomp.)]. When (II) is reduced with zinc 
dust and acetic acid it  yields 9-m-acetamidophenyl- 
1 : 2 : 7 :  8-dibenzoxanthen, m. p. 246—247°, which, 
on hydrolysis, is converted into the corresponding 
9-m-aminophenyl derivative, m. p. 242—243°.

J . W. B a k e r .
C olour and ch e m ic a l co n stitu tio n . X X III. 

T h e p ig m e n ts  of flo w ers . J .  M o i r  (Trans. Boy. 
Soc. S. Africa, 1928, 16, 121—130; cf. this vol., 
184).—The variation in colour of natural antho- 
cyanidins and similarly constituted synthetic sub
stances with the number and position of hydroxyl 
groups in the molecule has been investigated spectro
scopically and the results are tabulated and dis
cussed. A regular gradation of shade is found as 
the anthocyanidin is simplified down to the parent 
substance by the successive removal of hydroxyl 
groups. The presence of these groups in positions 
4' and 7 has the greatest effect in heightening the 
colour. When hydroxyl groups are present in these 
positions the presence of a hydroxyl group in  positions
3 or 5 only broadens the absorption band without 
changing its position, bu t when, they are absent the 
introduction of a hydroxyl group in position 3 has 
a marked effect. In  acid solution, in which the 
compounds are supposed to exist as double oxonium 
chlorides, there is a gradual shift of colour from the 
yellow (flavylium chloride, X 392) to  the violet end 
of the spectrum (delphinidin, X 545) as the number 
of hydroxyl groups is increased, this effect being due, 
probably, to  loading by inactive (non-ionised) hydroxyl 
groups. In  acid solution the methoxyl group has 
only a very slightly greater effect than the hydroxyl. 
A similar colour shift towards the violet occurs when 
the solution approaches neutrality, and the absorp
tion spectra of nine derivatives in a medium of p a 
5—6 are recorded. The investigation is extended, 
in a medium of p it 5, to  a series of amino-2-phenyl- 
quinoline derivatives which arc isologues of the 
anthocyanidins; the centre of the band in these 
derivatives occurs a t a position 10—20% lower than  
th a t of the corresponding oxygen derivatives {e.g., 
2-phenylquinoline, X 358), and it is suggested th a t 
this is due to the possibility of the formation of inner 
oxonium salts in the oxygen but not in the nitrogen 
derivatives. In  alkaline solution the colour of the 
anthocyanidin is shifted towards the violet end of 
the spectrum (delphinidin, X 690 and 590), this being 
due to  the hydroxyl groups acting as positive centres 
and not as loading groups, the oxonium structure 
disappearing and the substances having the carbinol 
configuration. A displacement of the band towards 
the violet also occurs when the distance between the 
auxochrome group and the other active centre (oxon
ium atom) is increased by lengthening the side-chain,

and the positions of the bands of numerous flavylium, 
benzopyrylium, and carbocyanine derivatives are 
tabulated. The observation of Buck and Heilbron 
(J.C.S., 1922, 121, 1204) th a t the absorption spectra 
of their stjTylbenzopyrylium salts does not change 
when the colour changes from red to bluish-green 
is incorrect, the green phase possessing a strong band 
in the far red (X 675 for the 4'-hydroxy-, and X 700 
for the 3' : 4'-dihydroxy-compounds respectively) 
which was overlooked. The effect of replacing the 
quinoline ring by benzthiazole, benzoxazole, and 
benziminazole rings is also considered. The follow
ing new compounds have been prepared in the course 
of the investigation (no experimental details are 
given): 7-amino- (X 426), 4 '-amino- (X 407), 7 : 4 ' -  
diamino- (X 430), 5 : 7 :  4 '-triamino- (X 440) -2-plienyl- 
quinolines, which are obtained by condensation of 
the appropriate nitrobenzaldehyde with p-nitroaceto- 
phenone in the presence of potassium hydroxide, 
reduction of the resulting nitrophenyl styryl ketone 
with sodium hyposulphite, and closure of the quinoline 
ring by the action of acids. J . W. B a k e r .

O xid ation  of p h en o ls . X . A d d itio n  of tr i-  
p h en y lm eth y l to  r a d ic a ls  w ith  u n iv a len t oxygen  
and to  a ro m a tic  p ero x id es . R. P u m m e r e r  and P. 
L u t h e r  (Ber., 1928, 61, [B], 1102— 1107).—Con
firmation of the views of Pummerer and Rieche (A.,
1926, 1135) on the constitution of “ dinaphthyldi- 
peroxidnaphthylene oxide ” (I) is found in the

observation th a t it  suffers fission a t the dotted lines 
when trea ted  with a solution of triphenylm ethyl in 
benzene in complete absence of oxygen, the yield of 
the ditriphenyl ether of dinaphthol, m. p. 289° (from 
the middle portion), amounting to  60% if the tri
phenylmethyl is added to the compound. The ether, 
obtained also from p-dinaphthol and triphenylmethyl 
chloride in pyridine solution, is an unusually stable 
substance which is unaffected by permanganate, and 
hence undoubtedly contains the triphenylmethyl 
group attached to  oxygen. The triphenylmethyl ether 
of hydroxydinaphthylene oxide, m. p. 237°, is more 
difficult to isolate. I t  is stable towards permanganate 
and therefore cannot be a derivative of the 
corresponding keto-methyl. I t  is unusually stable 
towards alcoholic potassium hydroxide or hydrogen 
chloride, bu t is converted by boiling concentrated 
sulphuric acid into triphenylcarbinol and hydroxy
dinaphthylene oxide, which is partly  oxidised by the 
acid to dinaphthylene dioxide. Synthesis of the 
ether from hydroxydinaphthylene oxide and tr i
phenylmethyl chloride could not be effected in pyridine 
or through the sodium compound. I t  is readily 
obtained from hydroxydehydrodinaphthylene oxide 
and triphenylmethyl in benzene. H. W r e n .

2 : 7 -D im eth y lsu lp h o n eflu o ra n , 2 '-h yd roxy-5 '-  
to lu o y lb en zen e-2 -su lp h o n ic  a c id , and  so m e  of
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th e ir  d er iv a tiv es . W. R. O r n d o r f f  and I. T. 
B e a c h  (J. Amer. Cliem. Soc, 1928, 50, 1416— 
1421).—o-Chlorosulphonylbenzoyl chloride and 
sodium yj-tolyloxide give a t  30—35° p -tolyl o-chloro- 
sulphonylbenzoate, m. p. 138°, and a t 100°, di-p-tolyl
o-sutyhobcnzoate* (* crystallographie data), m. p. 
95-5°. When this is fused with zinc chloride and 
the product extracted with aqueous sodium carbonate, 
it affords the sodium salt* ( +  l-5EtOH) of 9-hydr- 
oxy-%-plienyl-2 : 7-dimethylxanthen-o-sulphonic acid 
[barium salt (+ 4 H 20 ) ;  methyl ester; yellow per
chlorate}, which is converted by acid into orange 
2 : 7-dimeihylsulphonefluoran*, decomp. 250°. This 
is probably similar in constitution to  3 : 6-dimethyl- 
sulphonefluoran (A , 1926,1036); i t  is formed in poor 
yield from o-sulphobenzoic anhydride, ^p-cresol, and 
zinc chloride a t 123°. W ith sodium hydroxide a t
200—220° it  gives 2 : 7-dimethylxanthone, and a t
280—290°, 2-hydroxy-5-toluic acid, with hydrogen 
chloride, an unstable monohydrocldoride, with bromine, 
products of indefinite composition, with zinc dust 
and boiling water, the zinc salt of 2 : 7 -dimethyl- 
liydrosulphofluoranic acid (d-phenyl-2 : 7-dimethyl- 
xanthene-o-sulplionic acid), and with sulphuric acid 
at 200°, reddish-brown 2 :  7-dimethylsidplionecoer- 
oxonol, C21H 10O4S (cf. Decker and Ferrario, A., 1906, 
i, 687). 2 '-Hydroxy-&-tohioylbenzene-2-sulphonic acid,
m. p. 90° (ammonium  salt*), is obtained from o-sul
phobenzoic anhydride and jj-cresol in presence of 
tetrachloroethane and aluminium chloride a t 100— 
110°. When heated with jj-cresol it  gives 2 :7- 
dimethylsulphonefluoran. H. E. F. N o t t o n .

C yclic d isu lp h id es  d erived  fr o m  d ip h en yl.
H. J .  B a r b e r  and S. S m i le s  ( J .C .S ,  1928, 1141— 
1149).—An improved method of preparing sodium 
2-iodobenzenesulphonate is described. From this by 
treatm ent with copper powder (merely in boiling 
aqueous suspension) and then with phosphorus penta- 
chloride are obtained successively diphenyl-2:2 '- 
disulphonic acid and diphenyl-2: 2'-disulphonyl 
chloride. Reduction of this disulphonyl chloride with 
zinc dust and hydrochloric acid yields 2 : 2 '-dithiol- 
diphenyl, m. p. 78—79°; oxidation of the dimor- 
captan with ferric chloride gives diphenylene 2 : 2'- 
disulphide, m. p. 113° (disulphoxide, m. p. 128°), 
converted by copper powder a t 250° into dibenz- 
thiophen. 2 : 2'-Dithioldiplienyl gives, with sodium 
chloroacetate, 2 : 2 '-dicarboxymethylthioldiphenyl, m. p.
201—202°, with carbonyl chloride it  gives diplienylene-
2 :2 '-diihiolcarbonate, m. p. 101-50, whilst i t  con
denses with aldehydes and ketones, yielding, for 
example, benzaldehyde diphemjlene-2 : 2 '-mercaptol, 
m. p. 105— 106°, acetone diphenylene-2 : 2'-mercaptol, 
m. p. 95°, and benzil diphenylene-2 : 2'-mercaptol, 
in. p. 198°. 4 : ±'-Dimethyldiphenyl-2 : 2'-disulphonyl 
chloride, m. p. 117— 118°, prepared by general 
reactions from sodiuin-4-iodotoluene-3-sulphonate, 
cannot be reduced to  a  cyclic disulphide by zinc and 
hydrochloric acid, since m-tolylmercaptan (p-nitro- 
benzoyl derivative, m. p. 96°) is the main product. 
Diphenyl-3 : 3'-disulphonyl chloride gives the corre
sponding ditliiol {dimethyl derivative, m. p. 50°) when 
reduced w ith zinc dust and acid, and this compound 
is converted into amorphous, insoluble products when

it  is oxidised. 4 : -i'-Dichlorodiphenyl-S : 3 '-disul
phonyl chloride, m. p. 179°, obtained from benzidine-
3 : 3'-disulphonic acid, yields on reduction the corre
sponding ditliiol (dimethyl derivative, m. p. 130°), 
which is converted by oxidation into amorphous, 
insoluble material.

Diphenyl-4,: i ’-disulphinicacid, m. p. 143°, prepared 
by reduction of the corresponding disulphonyl 
chloride with boiling alkaline sulphite solution, is 
converted by mineral acid into an amorphous material, 
probably a disulphoxide of high mol. wt. 1 : l'-D t- 
naphthyl-2 : 2'-disulphonic acid (potassium salt) is 
formed by the action of copper powder on potassium
1-iodonaphthalene-2-sulphonate in the presence of a 
little copper sulphate. Reduction of 1 : I'-dinaphthyl- 
2 : 2'-disulphonyl chloride, m. p. 202—203°, with zinc 
dust and  hydrochloric acid yields 2-naphthyl mer- 
captan. W ith alkaline sulphite followed by acidific
ation, the cyclic disulphoxide is produced, and this- 
on reduction with hydriodic acid gives 1 : l'-di- 
naphtliylene 2 : 2'-disulphide, m. p. 214°. When this 
substance is kept a t 250° with copper powder, 1 : 1 ' -  
dinaphthylene 2 : 2 '-sulphide, m. p. 202°, is obtained. 
I t  is pointed out th a t the fact th a t no cyclic disul
phides are obtained from the 4 : 4'- and 3 : 3'-dithiol- 
diphenyl derivatives, whereas 2 : 2'-dithioldiphenyl 
readily affords a cyclic disulphide, is in harm ony 
with recent views on the stereochemistry of the 
diphenyl nucleus. The following compounds are 
described: di-2-iodoplienyl disulpliide, m. p. 133°;
2-iodophenylsulphinic acid, m. p. 108°; 2-iodophenyl- 
methylsulplione, m. p. 109°; 2-iodotoluene-o-sulphonic 
acid \barium  salt (+ H H 20 ) ; sulphonyl chloride, 
m. j). 61—62° \ amide, m. p. 135°]; 4 -iodotoluene- 
Z-sulphonic acid [potassium  salt (+ H 20 ) ; sulphonyl 
chloride, m. ¡3. 68°; amide, m. p. 161— 162°]; di-4-iodo- 
m-tolyl disulphide, m. p. 104— 105°; 1 -iodonaphthal- 
ene-2-sulphonic acid (barium salt; sulphonyl chloride, 
m. p. 94°); 1-iodonaphthalenesulphinic acid, m. p. 
143°; and di-l-iodo-2-naphthyl disulphide, m. p. 154°. 
Thianthren derivatives are formed when o-iodo-di- 
sulphides are heated with copper powder.

From di-o-iodophenyl disulphide, di-4-iodotoly 13-di
sulphide, and di-l-iodonaphthyl 2-disulphide are thus- 
obtained thianthren, 2 : 6-dimethylthianthren, and 
dinaphthathianthren, respectively. M. Cl a r k .

fioD ithioxanthone. C. F i n z i  (Gazzetta, 1928, 
58, 269—278; cf. Davis and Smiles, J .C .S , 1910, 
97, 1290).—lin Dithioxanihone (I), m. p. 316°,.
yellow, is obtained byr dehydrating by sulphuric

S S

Co '  Co “ Co ’ CO
(I.) (II.)

acid a t 100° the m-phenylenedithio-2 :2 '-dibenzoic 
acid [1 : ‘¿-bis(o-carboxyphenylthiol)benzene\,
C6H 4(S*C6H 4-C02H)2, m. p. 270°, which is obtained 
by the condensation of thioresorcinol with diazotised 
anthranilic acid. (When the latter condensation is 
effected in  an  acid medium, m.-p>henylcnebis\thio-
o-diazobenzoic acid], C6H4(S,N2,CcH.1,C02H)2, is- 
obtained, unstable towards alkali.) The acid is
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oxidised by peracetic acid to  m-plienylene bis-o-carb- 
oxyphenylsulphone, m. p. 201°, with probably some 
sulphonic acid, and the dithioxanthone, stable: to 
raild oxidising agents, by persulphuric acid to the 
corresponding dibr.nzoplicnonedisul'plione (II), m. p. 
305° (decomp.). When the dithioxanthone is dis
solved in alcohol containing potassium ethoxide, and 
is treated  with zinc, the colour of the solution changes 
through purple to green; on acidification, the dithio- 
xanthhydrol, m. p. 224° (decomp.), is obtained.

In  either an  acid, or an  alkaline medium, the sodium 
salt of dithioresorcinol' reacts with diazotised o-amino- 
benzyl alcohol to give the stable m -phenylenebis- 
(thio-o-diazobenzyl alcohol) ; in acid solution, diazotised
3-amino-P-naphthoic acid simiLarly reacts to  give 
m-phenylenebis(tliio-Z-diazo-$-naphihoic acid).

E. W . W ig n a l l .
Im id e  r in g  c lo su re  in  d er iv a tiv es  of d ik eto -  

su c c in ic  a c id  p h en y losazon e . F. D . C h a t t a t t a y  
and W. G. H u m p h r e y  (J.C.S., 1928, 1094— 1098).— 
The form ation of derivatives containing' the  imide 
ring by the action of ammonia, prim ary amines, and 
a-hydrazines on cliketosuccinic anhydride phenyl- 
osazono (I) (A., 1927, 776) is described.

Fusion of the anhydride (I) with carbamide yields 
diketosuccinimide phenylosazone, m. p. 189°, which 
dissolves: in  boiling sodium hydroxide solution w ith  
evolution of ammonia, giving sodium diketosuccinate 
phenylosazone (II). The last-nam ed compound is 
immediately converted by acids into 4 : 5-diketo-
l-phenylpyrazoline-3-carboxyhc acid 4-phenylhydr- 
azone (III). Benzylamine combines with the 
anhydride (I), yielding the benzylamine salt of dilcato- 
succinobenzylamic acid phenylosazone, m. p. 165° 
(decomp.), from which the  base is readily removed 
with regeneration dfi the anhydride: by  heating with 
acetic anhydride. Acidification of the benzylamine 
sa lt yields diketosuccinobenzylimide phenylosazone, 
m. p. 179°. Dibenzylamine reacts similarly, giving 
the  dibenzylamine salt of diketosuccinodibenzylamic 
acid phenylosazone, m. p. 161— 162° (decomp;), con
verted on acidification into diketosuccinodibenzylamic 
acid ¡phenylosazone, m. p . 180°. Aniline reacts w ith 
the  anhydride! (I) giving a m ixture of diketosuccin- 
anilic acid phenylosazone (IV), m. p. 201° (decomp.) 
( + AcOH, m. p. 135—200°, dependent on ra te  of 
heating), and diketosuceinanil phenylosazone (V), 
m. p. 252° (decomp.). The compound (IV) is con
verted by prolonged boiling with aniline into (V) and 
by prolonged boiling w ith aqueous-alcoholic hydro
chloric acid into (III). The anhydride (I) is unaffected 
by prolonged fusion with tribenzylamine or with 
diphenylamine. I t  reacts with phenylhydrazino in 
acetic acid solution, yielding diketosuccinophenyl- 
hydrazide phenylosazone, m. p. 270° (decomp.), and 
w ith as.-phenylmethylhydrazine, giving dikelosuccino- 
phenylmeihylhydrazide phenylosazone, m. p. 243-5° 
(decomp.). Analogous derivatives of certain sub
stitu ted  phenylhydrazones and osazones of diketo- 
succinic anhydride have also been prepared. The 
tolylhydrazones yield with aniline the corresponding 
anils, the ketonic group remaining unchanged. 
Phenylhydrazino acts on the ketonic group as well 
as forming the hydrazide. The 2 : 4-dichloro- and 
2 :4-dibromo-anli3rdrides react with aniline less readily,

the  products consisting entirely of the corresponding 
anils. The following are described : diketosuccinanil 
p-tolylhydrazone, m. p. 199° (decomp.) ; diketosuccmoi 
phenylhyd razida o-tolylphenylosazone, m. p. 250° 
(decom p.); diketosuccinanil2-A-dichlorophenylosazori:e, 
m. p. 308° (decomp.); diketosuccinanil 2 : 4-dibromo- 
phenylosazone, m. p. 309° (decomp.):; diketosuccino'- 
phenylhydrazide 2 : 4-dichloroplienylosazone, m. p. 280° 
(decomp.); diketosuccinophenylhydrazide 2 : 4 -di- 
bromophenylosazone, m. p. 295° (decomp.). All the 
compounds described containing the succinimide 
ring are, like the parent substance, very  stable 
towards acids, bu t are converted by  boiling 10% 
sodium hydroxide solution into sodium diketo
succinate phenylosazones. M. Cl a r k .

A ctio n  of an ilin e  on  r i-g lu tam ic  acid . W. H.
G r a y  (J.C.S., 1928, 1264— 1267; cf. Hugounenq and 
others, A., 1924, i, 17).—Abderhalden and Schwab (A.,
1926, 734) sta te  th a t  2-hydroxypyrroline-5-carboxylic 
acid, the enolic form of 2-pyrrolidone-5-carboxylic 
acid, is obtained when ¿-glutamic acid is heated with 
aniline or diphenylamine. The product obtained in 
the first case is shown to be \-2-pyrrolidone-5-carboxy- 
anilide, m. p. 191°,. [a]J> +17-9° in  80%. alcohol 
(p - 6 ?-o mo - de ri va t  i ve, m. p. 212°; 1-acetyl derivative, 
m. p. 166°; 1-dibenzyl derivative, m. p. 158°). In  the 
second case, only I- and <S-2-pyrrolidone-5-carboxylic 
acids could be isolated, and neither these nor the 
auilidc could be reduced by catalytic hydrogenation. 
dl-2-Pyrrolido?ie-5-carboxyanilide has m. p. 204°.

M. Cl a r k .
P iry len e . J .  v o n  B r a u n  and W. T e u f f e r t  

(B e r ., 192S, 61, [5], 1092— 1099).—The constitutions
c h 2:c < ' 2 ? > c h  or C H < 2 i ! _  , are rendered prob-

C.tL>. C.OiL, 3 -

able for pirylene, the ultim ate product: of the Hofmann 
degradation of piperidine.

2-Methylene-N-dimethylpyrrolidinium chloride,.m. p. 
217° (corresponding chloroaurate, m. p. 265°), is 
converted by hydrogen in the presence of colloidal 
palladium or nickel into 2-methyl-N-dimetliylpyrrolid- 
inium  chloride, m. p. no t below 280°. The methylene 
compound is smoothly transform ed by distillation 
with potassium hydroxide into iV-dimeth.vlpiperideine, 
CH,:C:CH-CH2-CH,-NMe2, b. p. 136—138°, d™
0-7979, njj 1-4635 (chloroaurate; methochloride and 
the  corresponding chloroplatinate and chloroaurate), 
the. constitution of which is established, by catalytic 
hydrogenation to  a - d im e thy lam i no - n- p on tan e. T reat
m ent of dimethvlpiperideine methiodide w ith potass
ium hydroxide affords pirylene, b. p. 60°, d'? 0-7443, 
»I1!, 1-4505. The hydi-ocarbon contains two. double 
linkings, since i t  readily yields an  oily tetrabrom ide 
and absorbs 2 mols. of hydrogen. I t  is oxidised by 
perm anganate to a m ixture of acetic and oxalic acids.

The initial stages of the transform ation of tetra- 
hydroi'soquinoline resemble closely those of piperidine. 
Thus, o-vinylbenzyldimethylamine is converted by 
bromine in chloroform into 2-bromomethyl-^-dimetlnjl- 
d ihydroisoindolium bromide,
CcH 1< CH^ f f i Br)>N M e,B r. m. p. 181— 182° (de
comp.) (corresponding chloride and chloroplatinate, 
decomp. 198°). I t  is converted by the successive action
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of silver oxide and hydrochloric acid into 2-methylene- 
N -dimethyldihydroisoindolium chloride,
C6H4< ^ ^ Q ^ ^ ^ jS n \le2Cl, m. p. 159° (chloroaurate,
m. p. 184°, deconip. 190°; chloroplatinate, m . p. 
218—219°), which is catalytically hydrogenated to  
2-methyl-2$-dimethyldihydroisoindolium chloride, m . p. 
229° (chloroaurate, in. p. 166° ; chlowplatinale, m. p. 
201°). Treatm ent of the unsaturated  chloride with 
potassium hydroxide yields a highly unstable liquid 
(possibly a  basic alcohol) and, mainly, the ether, 
[CH2:C(iSMe2)-CGH.j-CH2]20 , b. p. 180—190°/3 mm. 
(metliiodide, m. p. 211°), which is
indifferent to  phenylhydrazine, semicarbazide, Fehl- 
ing’s and ammoniacal silver solutions. I t  is reduced 
to the corresponding tetrahijdro-dcTiva.ti\re, b. p. 
about 190—200°/3 mm. (methiodide, m. p. 188°).

H . W r e n .
I so m e r isa tio n  p h en o m en a  in  h e tero cy c lic  

n itro g en  co m p o u n d s. N. P u t o c h i n  (J. R u s s . 
Phys. Chem. Soc., 1928, 59 , 761—817).—A detailed 
rdsuma is given of former work on isomerisation 
reactions in  heterocyclic nitrogen compounds, and an 
investigation of th e  effect of condensations with alkyl 
halides and formaldehyde on such reactions. I t  is 
suggested th a t condensation first occurs on the 
nitrogen atom, followed by a migration to  a  carbon 
atom of the nucleus, w ith or w ithout a change in  the 
size of the ring. Such reactions proceed the  more 
easily the more active are the atoms taking p art and 
the more readily are unstable interm ediate ring 
systems formed.

The magnesium iodide derivatives of indole, 
2-methylindole, and pyrrole were allowed to  react in 
the cold with ethyl form ate and ethyl acetate. W ith 
methyl formate, indole yielded 1-formylindole, 
d f 1- 1-175, «g-* 1-62. On raising the tem perature of 
the reaction to  70—75°, indole-3-aldehyde, m. p. 
194°, is obtained. W ith 2-methylindole the reaction 
is analogous—l-formyl-2-methylindole, d f  1-1353, w™
1-617, and 2-methylindole-3-aldehyde resulting.

Under similar conditions, pyrrole does no t give
1-formylpyrrole, b u t only pyrrolealdehyde, w',5 1-5939 
(oxime, m. p. 163°). If  with indole instead of ethyl 
formate, ethyl acetate is used, the  corresponding
1-acetylindole, b. p . 144— 145°/10 mm., is obtained in 
the cold, which when heated passes into 3-acetylindole, 
m.p.  189°.

On heating 1-formylindole in a sealed tube a t 
300—350° some crystalline substance is formed, which 
does not m elt even a t  300°,

Under similar conditions 1-acetylindole yielded a 
small quantity  of quinoline.

Pyrrolidine condenses with formaldehyde a t 140— 
150° in a sealed tube, giving 1-meUioxypyrrolidine, 
1: l'-dipyrrolidylm ethane and 2-methoxypyrrolidine. 
Under similar conditions, piperidine yields small 
quantities of 1- and 2-methylpiperidines, and 1 : l'-di- 
piperidylmethane, b. p. 120— 125°/3-5 mm., d™ 0-9335, 
»»1-4883.

Trimethyleneimine, if prepared by  Howard and 
Marckwald’s m ethod by reducing y-tolyltrim ethylene- 
sulphonimide w ith sodium in am yl alcohol, gives as a 
by-product a diliydric amino-alcohol, C6H 150 2N. On 
condensation with formaldehyde in a sealed tube a t

120°, trimethyleneimine forms hexamethylenedi-imine, 
b. p. 185°, d f  0-911, w” 1-4085.

M. ZVEGINTZOV.
O rgan ic  c a ta ly s ts . II . R e in fo rcem en t of th e  

c a ta ly tic  a c t iv ity  of isa t in  b y  n u c lea r  su b 
s titu tio n . W. L a n g e n b e c k  (Ber., 1928, 61, [5 ], 
942—947; cf. A., 1927, 546).—Comparison of the 
effect of isatin, isatin-1-acetic acid, 5-hromo-, 5 :7- 
dibroruo-, 5-chloro-isatin, and potassium isatinsul- 
phonate on the decolorisation of methvlene-blue by 
alanine shows th a t  substitution of the imino-hydrogen 
atom  has little influence, whereas the introduction 
of a halogen atom  or a sulphonic group into the 
benzene nucleus causes enhanced catalytic activity. 
Isatin-l-acetic acid, m. p. 206—207°, is prepared in 
72% yield by the action of chloroacetic acid and 
sodium carbonate on a boiling solution of isatin 
in 10% sodium hydroxide. Isatin-1-acetyl chloride, 
isatin-\-acetamide, m. p. about 260° (decomp.), 
\-mentliyl isalin-l-acetate, m. p. 122°, and 5-nitroisatin-
1-acetic acid, m. p. 207°, are incidentally described.

a-Aminoz’sobutyric acid can be dehydrogenated to
acetonc, carbon dioxide, and ammonia by ^-benzo- 
quinone, bu t no t by alloxan or isatin. Since tho 
process cannot take place through the  interm ediate 
formation of an a-imino-acid, there m ust be a m ethod 
of dehydrogenation of amino-acids differing from th a t  
previously assumed and probably depending on the 
formation of a radical with ter valent nitrogen.

H . W r e n .
R ea ctio n  of d isu lp h o isa tid e s . A . W a h l  and 

L o b e c k  (Compt. rend., 1928, 186, 1303— 1305).— 
Disulphoisatide, when gently heated with dry  cuprous 
chloride in acetic acid suspension, forms a black 
precipitate and an orange solution, yielding 50—60% 
of «soindigotin with some free sulphur and isatin : 
C1BH 120 2N2S2+  2CuC1 =  C1gH I0O2N2+  2CuS 2HC1. 
The reaction m ay be applied to dimethyl- and dichloro- 
disulphoisatides (this vol., 42S) and to the two 
naphthodisulphoisatides (insoluble substances, con
tam inated  w ith excess of sulphur) prepared from 
tho corresponding naphthoisatins. a-Naphthodisid- 
phoisatide forms a. - dihdpTi thoiso ind ¿got in  when thus 
treated. B. W. A n d e r s o n .

P y r r o le  and  c o m p le x  s a lts . H. F i s c h e r  and
B. PiiTZER (Ber., 1928, 61, [5], 1068— 1074).—2 : 4- 
Dimethylpyrrole is converted by bromine in glacial 
acetic ac id into  3 : 5-dibromo-4-methylpyrryl-3-bromo-
2 : 4-dimethylpyrrolenylmethane, oxidised by chromic 
acid in presence of concentrated sulphuric acid to  
bromocitraconimide, m. p. 170°.

E thy l 4-methyl-2-ethylpyrrole-5-carboxylate and 
acetyl chloride in presence of aluminium chloride and 
carbon disulphide afford ethyl 3-acetyl-4-mcthyl-2- 
ethylpyrrole-o-carboxylate, m. p. 134°. The corre
sponding acid, m. p. 204° (decomp.), loses carbon 
dioxide when heated and yields 3-acetyl-4:-methyl-
2-ethylpyrrole, m. p. 122°. The ester is converted by 
sodium ethoxide and hydrazine hydrate in alcohol a t 
175° into k-methyl-2 : 3-diethylpyrrole, b. p. 95—97°/ 
20 mm. (picrate, m. p .  104-5°; additive compound with 
mercuric chloride; diazobenzenesulphonic acid deriv
ative). 3 : 4-Dimethyl-2-ethylpyrrole picrate, m. p.' 
122-5° (corr.), is obtained from ethyl 3-aldehydo-
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4-methyl-2-ethylpyrrole-5-carboxylate by  th e  W olff- 
Kishner method. ' E thyl 2-mcthyl-4-hydroxymethyl- 
pyrrole-3 : 5-dicarboxylate is converted by  bromine 
in glacial acetic acid a t 18° into ethyl 2-bromoethyl- 
2-hydroxymethylpyrrole-3 : 5-dicarboxylate, m. p. 96-5° 
(corresponding anilide, m. p. 95°).

Treatm ent of ethyl 2-aldehydo-4-metliylpyrrole-
3 : 5-dicarboxylate with bromine yields ethyl 2-bromo- 
‘i-methylpyrrole-S : 5-dicarboxylate, m. p. 147° (corr.). 
W ith hydrazine, the aldehyde gives the corresponding 
hydrazone, m. p. 100° (corr.), converted by a further 
portion of the aldehyde into the aldazine, C24H 30O8N4, 
m. p. 196° (corr.), obtained directly from the aldehyde 
and hydrazine in acetic acid. The ester yields the 
complex copper derivative, |C24H 280  8N4Cu, m. p. 203° 
(corr.); i t  can be hydrolysed to the tetracarboxylic acid. 
The aldazine of 2 : 4-dimetliylpyrrole-5-aldehyde has 
m. p. 251° (corr.). T reatm ent of ethyl 2-aldehydo-
4-methylpyrrole-3 : 5-dicarboxylate w ith magnesium 
m ethyl iodide affords ethyl ‘i-vielhyl-2-y.-hydroxyethyl- 
pyrrole-3 : 5-dicarboxylate, m. p. 95° (corr.).

A ttem pts to decarboxylate mesoporphyrin by 
means of piperidine lead to the isolation of a substance, 
C « I ^ O X >  possibly a molecular compound of the 
reactan ts (1 : 2), which yields a crystalline copper salt, 
C44H S4O2N 0Cu, apparently derived from the dipiper- 
idide of mesoporphyrin ; the  corresponding zinc salt, 
m. p. 286° (corr.), is described. Mesoporphyrin 
dimethyl ester is converted by stannous chloride and 
sodium acetate in glacial acetic acid into the compound 
C36H 420 4N4,SnCl2, and in a m ixture of glacial acetic 
acid and pyridine into the lialogen-free substance, 
C40H S2Oi0N4Sn. H. Wr e n .

R eactions of ethyl 2-m ethylpyrrole-3-carb- 
oxylate, 2-m ethyl- and 2 :3-d im ethyl-pyrrole.
H. F isch er , H. B e l le r ,  and A. S te r n  (Ber., 1928, 61, 
[jB], 1074—1083).—Ethyl 2-methylpyrrole-3-carboxyl- 
a te is converted by 2 mols. of bromine in glacial acetic 
acid a t  15—16° into ethyl 4 : 5-dibromo-2-methyl- 
pyrrole-3-carboxylate, m. p. 138—139°, whereas with
1 mol. of the halogen it  affords a substance, C1GH 1S0 4N2, 
m. p. 255—256°. W ith ethyl cyanoformate, ethyl
2-methylpyrrole-3-carboxylate gives the imino- 
chloride, C12H 170 4N2C1, m. p. 180—181° (decomp.), 
converted by water into the (jlyoxylic ester, C12H 150  -N, 
m. p. 128°. 2-Methylpyrrole, b. p. 148°, obtained in 
70% yield by decarboxylation of ethyl 2-methyl- 
pyrrole-3-carboxylate by potassium hydroxide a t
170—200°, is converted through the Grignard com
pound with ethyl chloroformate into ethyl 2-methyl- 
pyrrole-5-carboxylate, m. p. 100°. 2-Methylpyrrole is also 
readily obtained by Wolff and Kishner’s method from 
pyrrole-2-aldehyde, prepared by the action of chloro
form and potassium hydroxide on pyrrole and isolated 
through the hydrogen sulphite compound. Bromin- 
ation of ethyl 2-methylpyrrole-5-carboxylate in 
acetic acid a t 40° affords a fZi6rwno-compound, 
GsH 90 2NBr2, m. p. 176° (decomp.); the ester con
denses with formaldehyde, acetone, and ethyl meth- 
oxymethylmalonate, yielding, respectively, di-5-carb- 
ethoxy-2-melhylpyrrylA-melhane, m. p. 195—196°, the 
corresponding dimethyhnethane, m. p. 217°, and ethyl
2 - methyl- 3-P(3 - dicarbethoxy ethylpyrrole - 5 - carboxylate, 
m. i). 75°; bromination of the latter compound

affords a substance, C1GH 220 6NBr, m. p. 105°. The 
successive action of water and chloroacetonitrile on 
ethyl 2-methylpyrrole-5-carboxylate yields the com
pound C10H 12O2NCl, m. p. 190°. Ethyl 3-aldehydo-
2-methylpyrrole-5-carboxylate, m. p. 119° (correspond
ing aldimide, m. p. 215—216°; semicarbazone, m. p. 
258° ; phenylhydrazone, m. p. 216°), is readily prepared 
from ethyl 2 - methylpyrrole - 5 - carboxylate and 
anhydrous hydrocyanic acid, it is converted by 
hydrazine hydrate and sodium ethoxide into 2 : 3-di- 
methylpyrrole, b. p. 63°/12 mm. (picrate, m. p. 144°). 
Similarly, ethyl 2-ethylpyrrole-5-carboxylate is con
verted into ethyl 3-aldehydo-2-ethylpyrrole-5-carboxylate, 
m. p. 89—90° (corr.) [phenylhydrazone, m. p. 188° 
(corr. decomp.) ; oxime, m. p. 194° (corr.)], reduced 
Wolff and Kishner’s method to 3-methyl-2-ethyl- 
pyrrole. E thyl 2-ethylpyrrole-5-carboxylate is con
verted by formaldehyde and concentrated hydro
chloric acid into the methane derivative, C18H 2G0,,N2, 
m. p. 197° (corr.).

5-Aldehydo-2-methylpyrrole-3-carboxylic acid is 
transformed in a vacuum a t 220° into 2-methyl- 
pyrrole-5-aldehyde, m. p. 68° (corr.). '¿-Nilro-2 :4 -di- 
methylpyrrole, m. p. 138° (corr.), obtained by heating
3-nitro-2 : 4-dimethylpyrrolecarboxylic acid in a
vacuum a t 200°, is converted by hydrocyanic acid 
and hydrogen chloride in  ether into 3-nitro-2 :4 -di- 
methylpyrrole-5-aldehyde. E thyl 2 : 3-dimethylpyr- 
role-5-carboxylate is converted by bromine in carbon 
tetrachloride a t 70° into the compound C9H 120 2NBr, 
m. p. 157° (corr.). 2 : 3-Dimethylpyrrole and propi- 
onyl chloride give the substance C9H 13ON, m. p. 128° 
(corr.). H . W r en .

F ission  of pyridine nucleus by oxidation  with  
alkaline p otassiu m  perm anganate. B. D. Shaw  
and A. L. W ilk ie  (J.C.S., 1928, 1377—1378).—When 
pyridine is oxidised with aqueous potassium perman
ganate there are formed ammonium carbonate, potass
ium carbonate, oxalate, nitrate, and nitrite.

H. B urton.
C rystallisation  and absorption  of m oistu re by 

quaternary pyridine bases. G. D. S y tsc h e v  (J. 
Buss. Pliys. Cliem. Soc., 60, 1928, 325—330).—Deals 
with the formation of the quaternary salts from 
pyridine and benzyl chloride, bromide, and iodide.

A. R atcliite.
Iodination of 2-am inopyridine. O. M agidson  

and G. M enschikov (Trans. Sci. Chem.-Pharm. Inst.,
1926, [16], 23—30; Chem. Zentr., 1928, i, 63—64).— 
5-Iodo-2-ammopyridine (cf. A., 1926, 844), m. p. 129°
(picrate, m. p. 240°), is produced by the action of 
hydrogen peroxide and hydrogen iodide, or of potass
ium iodide and iodate, on 2-aminopyridine in acid 
solution, or of iodine in aqueous potassium iodide; 
the periodide is converted into the base by means of 
hot alkali hydroxide solution. Pyrid-2-one is iodin- 
ated w ith difficulty. The following compounds were 
prepared : 5 - iodopyr idyl - 2-nitroa min e (from 5-iodo-
2-aminopyridine, 2 g., sulphuric acid, 15 c.c., water,
4 c.c., and nitric acid, d 1-4, 1 g., and cooling), m. p. 
189° (decomp.) ; 5-iodopyrid-2-one from 5-iodo-2- 
aminopyridine and nitrous acid, yellow, m. p. 183— 
189°; 5-iodo-2-chloropyridine, m. p. 99°; o-iodo-
2-methoxypyridine, b. p. 231° [picrate, m. p. 147°);
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5-nitro-2-methoxypyridine, m. p. 110°; 5-amino-
2-methoxypyridine. A. A. E ldridge.

1-D im ethylam inopyrid ine and its  derivatives.
A. E. Tschitschibabin  and I. L. K ntjnianz (J. 
Russ. Pliys. Chem. Soc., 1928, 60, 673—682).—See 
this vol., 427.

N itro-2-acetam idopyrid ines. A. E. T s c h it 
sch ib ab in  and A. V. K irssa n o v  (J. Russ. Phys. 
Chem. Soc., 1928, 60, 651—653).—See this vol., 301.

N itration  of 3-ethoxypyrid ine. E. K o en ig s, 
H. C. G erd es, and A. S ir o t  (Bar., 1928, 61, [£], 
1023—1030).—3-Bromopyridine is converted by 
methyl-alcoholic sodium methoxide into 3-methoxy- 
pyridine, b. p. 179° (chloroplatinate, m. p. 269°). 
N itration of 3-ethoxypyridine by nitric acid (d 1-54) 
and concentrated sulphuric acid affords G-nitro-3- 
etlioxypyridine, m. p. 31—32°, b. p. 175°/50 mm,, 
which has no basic properties bu t is very sensitive 
towards alkalis. I t  is reduced by stannous chloride 
and concentrated hydrochloric acid to 6-amino-
3-ethoxypyridine, m. p. 86° {pierate, m. p. 235°), 
hydrolysed by hydrogen bromide in glacial acetic 
acid a t  130° to G-amino-3-hydroxypyridine {hydro- 
bromide, m. p. 173°; hydrochloride, m. p. 185°); 
attem pts to  diazotise the sulphate of the base were 
unsuccessful. Unexpectedly, 6-nitro-3-ethoxypyr
idine is converted by hydrogen bromide in glacial 
acetic acid a t 130° into G-bromo-3-ethoxypyridine, 
b. p. 257—259° [liydrobromide, in. p. 185° (decomp.)], 
and by concentrated hydrochloric acid a t 130° into 
G-chloro-3-hydrpxypyndine hydrochloride, m. p. 208° 
(decomp.). 6-Bromo-3-ethoxypyridine is transformed 
by sodium ethoxide in alcohol into 3 : G-diethoxy- 
pyridine, b. p. 215—217°/760 mm., hydrolysed by 
concentrated hydrochloric acid to  3 : 6-dihydroxy- 
pyridine, m. p. 248° {hydrochloride, m. p. 154°), thus 
establishing the position of the nitro-group in the 
iiitro-3-ethoxypyridine. 3-Methoxypyridine is con
verted by energetic nitration into dinitro-3-methoxy- 
pyridine, m. p. 69°; a homogeneous mononitro- 
derivative could not be isolated.

Cautious nitration of 3 : 5-diethoxypyridine affords
2 : G-dinilro-3 : 5-dietlioxypyridine, m. p. 120°, reduced 
to 2 : G-diamino-3 : 5-diethoxypyridine, m. p. 60° 
(decomp.). 2 : G-Dibromo-3 : 5-diethoxypyridine, m. p. 
165°, prepared from the dinitro-compound and 
hydrogen bromide in glacial acetic acid a t 100°, 
appears to  be converted by sodium ethoxide into 
unstable tetraethoxypyridine, b. p. 285—290° (partial 
decomp.). H . W ren .

Condensation products of hom ophthalim ide  
[2 : 4-dihydroxyi.soquinoline] and arom atic alde
hydes. H. M ey er  (Compt. rend., 1928,186, 1214— 
1216).—In  order to  compare the properties of deriv
atives of liomophthalimide and 2 : 4-dihydroxy- 
quinoline with those of oxindole, especially with 
regard to colour and constitution, condensation of these 
substances with aromatic aldehydes has been studied. 
Whilst homophthalimide is found to  react readily, 
molecule for molecule, in alcohol or acetic acid 
solution in presence of diethylamine or hydrochloric 
acid with the aldehyde, 2 : 4-dihydroxyquinoline 
condenses only with difficulty, suggesting an enolic 

3 d

formula for the substance. The condensation p ro 
ducts of homophthalimide vary in colour from yellow 
to red, like the ¿soindogenides. The influence of the 
aromatic nucleus on the colour is pointed out. The 
following condensation products with 2 : 4-dihydroxy- 
isoquinoline and aldehydes were prepared : p -toluyl- 
idene-, m. p. 199°; cinnamylidene-, m. p. 223°;
o-nitrobenzylidene-, m. p. 236°; m-nitrobenzylidene-, 
m. p. 273°; p-nitrobenzylidene-, m. p. 263°; furfuryl- 
idene-, m. p. 210°; isophthalylidene-, m. p. 292°; 
terephihalylidene-, m. p. 297—298°; salicylidene-, 
m. p. 215°; o-methoxybenzylidene-, m. p. 176°; 
m -methoxybenzylidene-, m. p. 176°; p-hydroxybenzyl- 
idene, m. p. 238° ; anisylidene-, m. p. 195° ; o-vanillyl- 
idene, m. p. 211°; vanillylidene-, in two forms, m. p. 
178—ISO0 and 165°; piperonylidene-, m. p. 218—219°, 
•p-dhnethylaminobenzyUdene-, m. p. 195°.

J . D .  F u l t o n .
Free organic rad icals. VII. A rylper/pyrrol- 

inoanthranolazyls. R. S c h o l l  [with E. S t i x ,  J . 
D o n a t ,  and W. L e o n h a r d t ]  (Ber., 1928, 61, [5], 
968—972; cf. A., 1927, 675, 885).—Further investig

ation of arylpenpyrrolinoanthranol- 
OH azyls (I) shows th a t the electrolytic

0/ \ / \  conductivity of pure alcohol and
I J pyridine is not increased by the

\ / \ /  radical, so th a t disproportionation
,j . —¿H A r electron displacement does not

occur as with triarylm ethyls in cer
ta in  solvents. Alkaline solutions which have changed 
in colour from blue to red under the influence of the 
quartz mercury lamp in an atmosphere of nitrogen or 
from blue to yellow in the presence of air do not again 
become blue when placed in the dark or treated  with 
cold phenylliydrazine and therefore probably do not 
contain arylpenpyrrolinoanthrone; when heated with 
alcoholic, alkaline hyposulphite or phenylliydrazine 
they become impure blue, probably owing to 
re-formation of the radical from some unknown
dehydrogenation or oxidation product. The stability 
of arylpenpyrrolinoanthranolazyls, when crystalline, 
towards air and light, the ease with which they are 
re-formed from their closely related, non-radical 
oxidation and reduction products, and their ability to 
pass under ordinary conditions of reactions and w ith
out loss of radical nature into azylium salts, acyl 
derivatives, and O-ethers cause them to resemble very 
closely the dye molecules with normal valency fulfil
m ent and ally them more closely to  the normal, non- 
radical compounds than  any other type of organic 
radicals.

Phenyl 1 -anthraquinonyl Icetoxime, m. p. 225° after 
darkening a t 215—220°, prepared from 1-benzoyl- 
anthraquinone, is converted by the action of zinc dust 
and ammonia or its alcoholic solution into py-1- 
phenyl-l : S)-pyrrolinoanthranolazyl (I. A r= P h), m. p. 
266°. Anthraquinone-l-carboxylic acid is converted 
by the successive action of phosphorus pentachloride 
and a little sublimed ferric chloride in presence of 
toluene into £>-tolyl 1-anthraquinonyl ketone, m. p. 
207—208°, which is transformed into the corresponding 
ketoxime, m. p. 230—231°, when rapidly heated and 
thence into py-p-fofo/Z-1 : 9-pyrrolinoanthran-l0-olazyl 
(I .A r= i3-C6H<1Me), decomp. above 310°. Treatm ent
of m-xyh7l|jertpyrrolinoanthranolazyl (loc. cit.) with
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m ethyl sulphate and sodium hydroxide affords py-1- 
m-xylyl-1 : 9-pyrrolinoanthranolazyl methyl ether, m. p. 
1S1° (’perchlorate)-, the ether is much more closely 
related to  the parent compound than  is the benzoyl 
derivative (loc. cit.). I t  has a marked tendency 
towards solvate formation, yielding variously coloured 
solutions in ether, dioxan, xylene, pyridine, alcohol, 
and glacial acetic ac id ; the solutions become rapidly 
decolorised when exposed to light. The absorption 
curves of the ether and parent compound in alcohol 
or pyridine are closely similar. W hen titra ted  in 
nitrobenzene or acetic acid with permanganate and
sulphuric acid until colourless, the methyl ether

requires five equivalents of
oxygen in place of the
expected three. The com
pound (II) becomes decom

i l1-) posed into hydrogen per
oxide, methyl alcohol, and 

HON— CH'CeH2Me2 p y -m  - xylylpen'pyrrolenino- 
anthone and the liberated 

hydrogen peroxide utilises the additional two equi
valents of oxygen. The preparation of p-chlorophenyl
1-anthraquinonyl ketoxime, m. p. 251—252° (decomp.) 
when rapidly heated, py-1 -p-chloropHenyl-1 : 9-pyr- 
rolinoanthran-lQ-olazyl, m. p. about 330° (decomp.) 
after softening a t  310°, anisyl \-anthraquinonyl 
ketoxime, m. p. 235—236°, and py-l-anisyl-1  : 9- 
pyrrolinoantliran-10-olazyl, m. p. about 310° (decomp.) 
after softening a t  300°, is described.

[W ith L. Wank a.]—l-Amino-2-methylanthra-
quinone is converted by diazotisation in concentrated 
sulphuric acid and subsequent treatm ent of the 
diazonium sulphate with potassium cuprocyanide into
1-cyano-2-mcthylanlhraquinone, m. p. 26S°, hydrofysed 
by sulphuric acid to 2-methylanthraquinone-l-carb- 
oxylic acid, m. p. 263—264°; the acid chloride 
decomposes a t about 192°.

[W ith H. D e h n e r t .]—2-M ethylanthraquinone-l- 
carboxyl chloride is converted with some difficulty 
by benzene in presence of ferric chloride bu t not of 
aluminium chloride into phenyl 2-methylanthraquin- 
onyl ketone, m. p. 207—208°, from which phenyl
2-methylanthraquinonyl ketoxime, m. p. 239—240° 
after softening a t 234°, and py-I-phenyl-\ : 9-pyrrolino-
2-methylanthran-10-olazyl, m. p. 232—233°, decomp, 
about 285°, are successively derived, p -Xylyl
2-methylanthraquinonyl ketone, m. p. 192—193°, its 
oxime, m. p. 226—227-5° after softening, and py-l-p- 
xylyl-1 : Q-pyrrolino - 2 - methylanthran-l()-olazyl have 
been prepared.

[W ith E. W eber.]—m -X ylyl 2-melliylanthraquin- 
onyl ketone, m. p. 175°, its oxivie, m. p. 232—233° after 
softening, and ^?/-l-m-xylyl-l : 9-pyrrolino-2-methyl- 
anthran-10-olazyl are described. H. W ren .

Red com pounds of barbituric acid, p icric acid, 
and sod iu m  or lead  hydroxide. I. G re e n w a ld  
(J. Amer. Chem. Soc., 1928, 50,1469—1474).—The red 
coloration obtained by adding excess of alkali to  a 
solution of the two acids is not due to  the formation 
of picramie acid (cf. Dox, A., 1926, 180), since the 
picric acid m ay be recovered almost quantitatively, 
bu t to  an  additive compound of approxim ate com
position, 3C4H 40 3N2;2C6H30 7N3>9N a0H ,l or 2H20 ,

which is precipitated from the solution by alcohol. I t  
dissociates in solution, since the colour-intensity is 
increased by adding excess of any of the components. 
I t  is converted by lead hydroxyacetate into a brick-red 
insoluble sii6sto?ice,3C4H 40 3N2.2CriH 30 7N3,llP b (0 H )2.

H. E. F. N otton.
R eactions of carbohydrazide. II. A. M. 

M unro and F. J . W ilso n  (J.O.S., 1928, 1257— 1261). 
—The view previously expressed (A.. 1927, 232) tha t 
in  the thermal decomposition which carbohydrazones 
(or S-aminosemicarbazones) undergo a t their m. p. 
the hydrazidicarbohydrazone (or hydrazidicarbo- 
hydrazide itself) is the interm ediate product has now 
been confirmed by investigation of the thermal 
decomposition of ditiehzaldehydehydrazidicarbohydr- 
azone, diacetonehydrazidicarbohydrazone (I), m. p. 256°, 
and hydrazidicarbohydrazide. In  each case, the 
end-products were those anticipated. The decom
position of diacetonecarbohydrazone (II) and di- 
jjinacolincarbohydrazone (III), m. p. 18S°, both in 
boiling alcoholic solution and a t the m. p., is also 
found to conform to the general scheme. The com
pound (II) yields (I) and thence dimethylkctazine and
4-aminourazole. The compound (III) yields dipina- 
colinhydrazidicarbohydrazone, m. p. 230°, and thence 
pinacolinazine and 4-aminourazole. Equimolecular 
proportions of ethyl acetoacetate and carbohydrazide 
react in boiling alcohol, giving ethyl acetoacetate 
§-aminose>nicarbazone (IV), m. p. 219°. When 2 mols. 
of the ester react with 1 mol. of carbohydrazide, 
di(ethyl acetoacetate) carbohydrazone (V), m. p. 196°, 
and '■)-methyl-ñ-pyrazolone-l-carboxy-a-carbethoxyÍ8 0 - 
propylidenehydrazide, m. p. 230° (decomp.), are 
obtained. In  one instance only, the compound (V) 
and 3 : 3 '-dimethyl-5 : 5 '-dipyrazolonyl 1 : 1 '-ketone, 
m. p. 183°, were obtained. In  boiling alcoholic 
solution, the compound (IV) yields hydrazine and 
di(ethylacetoacetate) hydrazidicarbohydrazone (VI), m. p. 
213°. When heated a t its m. p. it gives hydrazine,
4-aminourazole, and 3 : 4-dimethyl-l : 2-pyrazo-6 : 7- 
pyrone (VII). After prolonged boiling in alcoholic 
solution, the compound (V) yields (VI) and (VII). 
When heated a t its m. p. it  gives 4-aminourazole and 
(VII). M. Clark.

R eduction of saturated  by  unsaturated  am ino- 
acids. M. B ergm an n  and H. E n s s l in  (Z. physiol. 
Chem., 1928, 174, 76—93).—The ethyl ester of 
glycylaspartic acid anhydride (ethyl 2 : 5-diketo- 
piperazine-3-acetate) condenses with benzaldehyde 
by Sasaki’s method to give the ethyl ester of benzyl- 
ideneglycylaspartic anhydride (ethyl 2 :5 -diketo- 
Q>-benzylidencpiperazine-Z-acetale) converted by hydro
chloric acid into 2 : o-diketo-Q-benzylidenepiperazine-
3-acetic acid (methyl ester, m. p. 204°; position of 
double linking established by hydrolysis with hydro
chloric acid, when no phenylalanine or pyruvic acid 
is produced). If the ester is saponified w ith sodium 
hydroxide, however, an anhydride isomeric with the 
above is obtained, bu t the double linking is now in the 
a (3 -position to the carboxyl group (methyl ester, m. p. 
147°; position of double linking established by 
ozonisation), i.e., a derivative of aminofumaric or 
aminomaleic acid is produced. This m ay be regarded 
as a carboxyl derivative of aminoacrylic acid, and it is

HO v/OM e



ORGANIC CHEMISTRY.

suggested th a t derivatives of acrylic acid play an 
im portant p art in the metabolism of amino-acids. 
The above example of the reduction of a saturated 
amino-acid (aspartic acid portion of molecule) by 
an unsaturated amino-acid (aminocinnamic portion of 
the molecule) is typical of a labile equilibrium which 
probably exists in  the animal body between saturated 
and unsaturated amino-acids. H. D. K ay .

T ransform ations of peptide substances. 
XXIII. H istid ine. P eptide form ation  by acyl 
w andering. XXIV. S yn th esis  of a d f-h istidyl-  
glycine. M. B ergm an n  and L. Z ervas (Z. 
physiol. Chem., 1928, 175, 145—153, 154— 157).— 
X X III. Methyl hippurylbenzoyl-1 -histidine (I : R— 
•CO-CHyNHBz), m. p. 157° (corr.), dissolved in 
chloroform and treated  w ith 1 mol. of glycine in 
JV-sodium hydroxide (1 mol.) a t the ordinary temper
ature and shakenfor 12 hrs.yieldsbenzoylglycylglycine 
(35% of theoretical) and methylbenzoylhistidine 
(I : R = H ).

C 02Me-CH(NHBz)-CH2- C < ^ ? ^  (I.)

Methyl acetylbenzoyl-l-histidine ( I : R = B z), m. p. 
16S° (corr.), under similar conditions also loses its ring 
acyl group and with rZ-arginine yields acetyl-rf- 
arginine (55% yield) and with, glycine, acetylglycine 
(65% yield). l-Benzoj’ltheobromine similarly gives 
up its acyl group to  glycine yielding hippuric acid 
(75% yield). The acyl groups m ay be transferred to 
compounds other than  amino-acids and an acetyl- 
liistidine derivative and tetra-acetylglucosamine yield 
penta-acetylglucosaminc.

XXIV. Acetyl-c?Z-histidine warmed with acetic 
anhydride and treated  with glycine ethyl ester 
yields ethyl acetyl-d\-histidylglycine (II), m. p. 180°,

C02Et-CH2-NH-C0-CH(NHAc)-CH2-C<*f“ 9 5  (II.)
G H \ N H

which when heated with JV-hydrochloric acid yields 
dl-histidylghjcine, m. p. 235° (corr.) with frothing and 
charring. A. W ormall.

2 : 2'-D ipyridylam ine and its  n itration  pro
ducts. A. E. T sch itsch ib a b in  and V. A. P reo- 
b r a sh e n sk y  (J. Russ. Phys. Chem. Soc., 1928, 60, 
641—650).—See this vol., 307.

3 : 4  : 5 : 6 - T etrahydro - 4 - carboline. J . N.
Ashley and R. R obinson (J.C.S., 1928, 1376).— 
Reduction of 3-keto-3 : 4 : 5 : 6-tetrahydro-4-carboline
(I), m. p. 185—186°, with sodium and •»-butyl alcohol 
yields 3 : 4 : 5 : 6-tetrahydro-4-carboline (Asahina, 
Irie, and Ohta, J .  Pharm. Soc. Japan, 1927, No. 545). 
(3-3-Indolylpropionhydrazide (II) lias m. p. 140—141°. 
Erroneous m. p. were previously recorded for com
pounds (I) and (II) (Manske and Robinson, A., 1927, 
256). M. Clark.

Q uinazolines. I. M echanism  of the reaction  
between form aldehyde and ^ -su b stitu ted  
aromatic am ines in  presence of acids. G. M a f f e i  
(Gazzetta, 1928, 58, 261—269).—Mainly theoretical. 
The reaction between a ^-substituted amine and 
formaldehyde is considered to give a methylene- 
di-p-amine (I), which undergoes an  inversion to an
o-aminobenzylphenylamine (II). The la tter reacts

w ith formic acid (produced, with methyl alcohol, from 
the formaldehyde) to give a 2-hydroxy-3-aryltetra- 
hydroquinazoline ( I I I ) ; loss of water now yields the 
dihydroquinazoline (IV) and methyl alcohol [which 
also yields the IV-methyl derivative (V) of the original 
amine] converts the la tter into the methohydroxide 
(VI). Products of types (I) to (VI) have been 
isolated (cf. Lepetit, Maffei, and Maimeri, this vol., 
284).

From p-nitroaniline the product 3-nitro-6-amino- 
benzyl-p-nitroaniline (VII) of type (II) has been 
isolated by Meyer and Stillich (A., 1902, i, 319), who 
also obtain an  alternative product (VIII) of m. p. 
207-—208°, which they  regard as 3-nitro-6-amino-
5-methylolbenzylidene-p-nitroaniline. The author 
regards this as of type (III), since he obtains i t  by 
heating (VII) with formic acid in. a sealed tube a t 
140°; it is renamed G-nitro-2-hydroxy-3-'p-nitrophenyl- 
1 : 2 : 3 :  4-tetrahydro-l : 3-quinazoline (acetyl deriv
ative, m. p. 223—235°). The product of the elimin
ation of water, held by Meyer and Stillich to be 3-nitro-
5 : 6-methyleiieiminobenzylidene-^-nitroaniline, ob
tained by the action of glacial acetic acid on (VIII), 
is correspondingly renamed 6-niiro -3-p -n itrophenyl-
3 : 4-dihydr'o-l : 3-quinazoline (m. p. 243—246°).

From jj-toluidine the base of m. p. 158° (Lepetit, 
Maffei, and Maimeri, loc. cit.) is regarded as 3--p-tolyl- 
(S-methyl-3 : 4-dihydro-1 : 3-quinazoline, and th a t of 
m. p. 97—98° as the corresponding methohydroxide. 
From p-phenetidine the base of m. p. 140° is 6-ethoxy -
3-p -e/Aoxyphenyl-3 : 4:-dihydro-l : 3-quinazoline, which 
has been synthesised; the compound of m. p. 210° 
(loc. cit.) is regarded as the corresponding 4-ketone, 
also obtained (cf. Busch, A., 1895, i, 306) by oxidising 
the compound C18H 180 2N2S, in. p. 192—-193° (Lepetit, 
A., 1917, i, 198), which is thus the thio-analogue of 
the ketone. E. W. W ignall.

M anufacture of acid dyes of the phenonaphtha- 
safranine series. J .  R . G eigy  A.-G.—See B., 
1928, 441.

M anufacture of alkylpyrazolanthrones. I. G.
F a r b e n in d . A.-G.—See B., 192S, 441.

S ulphoxytriazines [ketothiontriazines]. J .
B o u o a u lt  and L. D a n ie l  (Compt. rend.. 1928, 186. 
1216— 1218).—5 - Keto - 3 - thiol- 6 -methyl - 1 : 2 : 4 -  tri- 
azine. m. p. 220°, is readily prepared by dehydrating 
pyruvic acid thiosemicarbazone in faintly alkaline 
solution. When treated  with sodium hypobromite 
followed by removal of excess of the la tter with sodium 
hydrogen sulphite and subsequent acidification, 5-keto-
3-thion -6 - benzyl-1 : 2 : 6-triazine gives the corre
sponding dihydroxytriazine. The formation of an 
interm ediate compound, e.g., the 3-sulphonic acid, is 
suggested, as the dihydroxytriazine is itself decomposed 
by  hypobromite (cf. A., 1916, i, 609). In  a similar 
manner, 3 : 5 -diketo-6 -methyltriazine is obtainable (cf. 
A., 1914, i, 1004) from the corresponding hydroxythiol 
compound. J- D. F u lto n .

Phenylene 2 - aryltriazolylene ketones and  
phenylene-2-phenyltriazolylenem ethane. (1:2:3- 
T riazole analogues of fluorene and fluorenone.)
G. C h a rr ier  [with C. S a la ] (Gazzetta, 1928, 58, 
254—260).—The action of chromic acid on sodium
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phenylene-2-phenyltriazolyleneglycollate (Charrier and 
Gallotti, A , 1925, i, 306) yields plienylene 2-phenyl - 

1 : 2 :  3-triazolylene ketone (an
nexed formula), m. p. 158°CO

O
y ' v  J L I U A C H  J L U J L I U U lC L y ,  1 .1 1 . j j .  i U O

'  N—ISi (oxime, m. p. 223°; phenylhydr-

----- 1— 1 azone, m. p. 214°; Y>-chlorophenyl-
hydrazone, m. p. 226°; semicarb- 

azone, m. p. 309°), which is reduced by hydriodic acid 
and phosphorus to plienylene-2-phenyl-l : 2 : 3-tri- 
azolylenemethane, m. p. 128°.

W ien  2-N-p-tolyhiaplithotriazolequinone, m. p. 216— 
217°, is treated with boiling aqueous sodium hydroxide, 
plienylene - 2 - p  - t-olyl- 1 : 2 : 3-triazolyleneglycollic acid, 
m. p. 194°, is obtained; the sodium salt, m. p. 205° 
(decomp.), of the la tter is oxidised by chromic acid to 
plienylene 2-j)-tolyl-\ : 2 : 3-iriazolylene ketone, m. p. 
196° (phenylhydrazone, m. p. 207°; semicarbazone, 
m. p. 228°). E. W. W ignall.

M anufacture of n ew  pharm aceutical com 
pounds [alkyloxym ethyltheobrom ines]. I. G.
Fa r b e n in d , etc.—See B ,  1928, 427.

[Porphyrins and their syn th eses.] 0 . Schttmm 
(Ber., 192S, 61, j\B], 784—787).-—In  his general 
account of this subject, Fischer {ibid., 1927, 60, [-B], 
2611) has made little  or no reference to  the results 
obtained by Schumm and his co-workers.

H . Wr e n .
Porphyrin  syn th eses. XV. S yn th esis  of

2 : 2 /-d isubstitu ted  p yrroles and porphyrin  sy n 
th eses  from  sim p le  p yrroles. H. F isc h e r , E. 
Sturm , and H . F r ie d r ic h  (Annalen, 1928, 461, 
244—277).—An improved method is described for the 
preparation of aminoacetone hydrochloride by the 
reduction of isonitrosoacetone. This m ethod is more 
convenient for laboratory purposes than  th a t of 
Gabriel starting with chloroacetone and potassium 
phthalimide, Which is suitable for production on 
a larger scale. The condensation in  alkaline solution, 
described by Piloty (B er, 1912, 45, 3749), of amino
acetone with ethyl acetopyruvate has been re-investig
ated. Three products re s u lt : (1) 3-acetyl-4-methyl- 
pyrrole-2-carboxylic acid, (2) 2 : 4-dimethyl-3-gly- 
oxylic acid, and (3) the ethyl ester, m. p. 124°, of (2). 
The yields depend greatly on the purity  of the amino
acetone and increase in the am ount of alkali used 
increases the amount of (2). The potassium salt of
(2) is converted into (3) by  ethyl sulphate, whilst 

f'Mr» diazomethane converts (1) into the
methyl ester, m. p. 100°. The acid

Nf' ||----nMc (l) or its esters reacts with phenyl-
NPhl, x  JJ hydrazine in  50% acetic acid a t
100° to  give the pyridazinopyrrole 
(annexed formula), m. p. 297°

O NH
(corr.), wliilst the acid is converted by hydrazine 
hydrate in presence of sodium ethoxide into opso- 
pyrrole.

W-Acetyl-i-methylpyrrole, m. p. 117°, results when 
acid (1) is distilled a t 50 mm. pressure or (2) is heated 
w ith 10% sodium hydroxide solution a t 140°. The 
acetylmethylpyrrole, when heated  a t 170° with 
alcoholic sodium ethoxide and hydrazine hydrate, is 
converted into 3-methyl-4-ethylpyrrole (opsopyrrole). 
Decarboxylation of (2) gives a dimethylpyrrole- 
aldehyde ( ?), m. p. 88—89°, reduced by the sodium

ethoxide-hydrazine method to  a base, C7H UN, b. p. 
74—7 5 °/ll m m , named iso opsopyrrole. This with 
diazotised sulphanilic acid affords a yellow azo-dye 
containing one azo-grouping.

When the above methylethylpyrrole is heated with 
formic acid or with similar compounds a t  160° i t  is 
transformed into Eetioporphyrin, whilst when excess 
of formic acid is used and the condensation is stopped 
when the product becomes red, opsopyrrolemethene, 
isolated as the perchlorate, results. The liydrobromide 
of the methene is converted by bromine in  acetic acid 
a t 30—40° into a “ dibromide,” the free base derived 
from which is identical with the methene, m. p. 
175— 176°, from hsemocarbetlioxypyrrole.

Sulphuryl chloride (5 mols.) converts ethyl 2 : 5-di- 
methylpyrrole-3-carboxylate in  ethereal solution 
into a product which, when decomposed with 
steam, affords ethyl 4 - chloro-2 : 5-dialdehydopyrrole-
3-carboxylate, m. p. 131°. 2 : 5 -  Dimethylpyrrole-
3-carboxylic acid similarly affords 4-cldoro-2 : 5 di- 
aldehydopyrrole-3-carboxylic acid, decomp, above 237°, 
and ethyl 2 : 4-dimethylpyrrole-3 : 5-dicarboxylate 
affords (6 mols. of sulphuryl chloride) ethyl 2 : 4-di- 
{trichlormnethyl)pyrrole-'i : 5-dicarboxylate, m. p. 72° 
(crystallographic data by S te in m e tz ; monoclinic 
prism atic; a :b : c=l-4041 : 1 : 1-6005; (3=111° 20'), 
converted (1) by concentrated potassium hydroxide a t 
60—-70° into a compound, m. p. 187°, (2) by chromic 
anhydride in acetic acid into a pentachloro-hydroxy- 
compound, C12H 120 5NC15, m. p. 110° (also formed by 
oxidising the hexachloro-compound with concentrated 
nitric acid or by treating i t  with concentrated sulphuric 
acid), and (3) by zinc dust in acetic acid into ethyl
1-methyl- 2 - liydroxymethylpyrrole - 3 : 5 -  dicarboxylate, 
m. p. 116°. E thyl 2 : 4-dimethylpyrrole-3 : 5-dicarb- 
oxylate is converted by sulphuryl chloride etc. 
into a compound, m. p. 142°. Treatm ent of ethyl
2 : 4-dimethyl-3-carboxylate with sulphuryl chloride 
in ether, without subsequent decomposition with 
steam, gives (3 - carbethoxy - 2 : 4 -  dimethylpyrryl)-{5- 
cliloro - 3 - carbethoxy - 4 - methylpyrryl)methene hydro - 
chloride, m. p. 143°.

Phenylsulpliur chloride converts ethyl 2 : 4-dimethyl- 
pyrrole-3-carboxylato into ethyl o-phenyltli iol-2 : 4 -di- 
methylpyrrole-3-carboxylate, m. p. 111°, ethyl 2 : 4-di- 
methylpyrrole-5-carboxylate into ethyl 2>-phenylthiol-
2 : ‘i-dimethylpyrrole-5-carboxylate, m. p. 157°, and 
ethyl 2 : 5-dimethylp3Trole-3-earboxylate into ethyl 
4:-phenylthiol-2 : o-dimethylpyrrole-'i-carboxylate, m. p. 
143°.

When ethyl 2 : 4-dimethyl-3-ethylp3rrrole-5-carb- 
oxylate is treated with 2 mols. of sulphuryl chloride 
(e th e r; 0°) there is formed ethyl li-methyl-‘i-ethyl-
2-chlorometliylpyrrole-a-carboxylate, m. p. 130° (corr.), 
converted by boiling water into the known 
bis(5-carbethoxy - 4 - methyl - 3 - etliylpyrry 1) methene. 
Using 3 mols. of sulphuryl chloride and boiling the 
initial product with aqueous alcohol, 5-carbethoxy-
4-methyl-3-ethylpyrrole-2-carboxylic acid, m. p. 211°, 
results, together w ith some ethyl 2-aldehydo-4- 
methyl-3-etliylpyrrole-5-carboxylate, m. p. 90° (corr.). 
The last-named acid is readily hydrolysed to 4 -methyl-
3-ethyl-2 : 5-dicarboxylic acid, m. p. 232°, is converted 
by boiling acetic anhydride in  presence of anhydrous 
sodium acetate into a pyrocoll, C22H 20OgN2, m. p. 150°,
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whilst when i t  is heated a t 215—220° i t  affords 
opsocarbeilioxypyrmle [ethyl 2>-methylA-ethylpyrrole-2- 
carboxylate), m. p. 25°. The last-nam ed is converted 
by hydrogen cyanide and hydrogen chloride into a 
product which affords 2-aldehydo-4-methyl-3-ethyl- 
pyrrole-5-carboxylie acid when hydrolysed with dilute 
alkali. Bromination of opsocarbethoxypyrrole in 
acetic acid gives ethyl 2-bronio-4-methyl-Z-ethylpy>role-
5-carboxylate, m. p. 103° (corr.), also formed when the 
carbethoxy-acid, m. p. 211°, is brominated in acetic 
acid solution. Opsopyrc’ole is conveniently prepared 
either by heating the carbethoxy-acid, m. p. 211°, 
with hydriodic acid or by heating it  with 10% sodium 
hydroxide a t 160°.

The oxime of ethyl 2-aldehydo-4-methyl-3-ethyl- 
pyrrole-5-carboxylate is converted by boiling acetic 
anhydride in presence of sodium acetate into ethyl
2-cyanoA-methyl-3-ethylpyrrole-5-carboxylate, m .p. 131° 
(corr.), hydrolysed by boiling 10% sodium hydroxide to 
the corresponding dicarboxylic acid. E thyl 2-alde- 
hydo-4-methyl-3-ethylpyrrole-5-carboxylate is readily 
hydrolysed by dilute alkali to  the expected aldehydo- 
acid (above), and condenses in alcoholic hydrobromic 
acid with cryptopyrrole, with m ethyl ha;mopyrrole- 
carboxylate, and with cryptopyrrolecarboxylic acid 
to give methenes melting respectively a t 100°, 108°, 
and 197°.

W hen cryptopyrrole is heated either alone or in 
presence of its carboxylic acid with hydrogen bromide 
in acetic acid, no porphyrin formation occurs, but 
when cryptopyrrole is heated under pressure a t 100° 
with formic acid and perchloric acid, a quantitative 
yield of cryptopyrrolemethene perchlorate is obtained. 
On the other hand, porphyrin formation does occur 
when ethyl cryptopyrroleglyoxylate (ethyl 2 : 4-di- 
methyl-3-ethylpyrrole-5-glyoxylate) is heated with 
hydrogen bromide in  acetic acid, and the same reagent 
converts ethyl 5-bromo-2 : 4-dimethyl-3-ethyl-2-carb- 
oxylate into setioporphyrin, and converts 5-carb- 
ethoxy-4-methyl-2- bromomethylpyrrole - 3 - propionic 
acid into a m ixture of coproporplxyrin (“ I I I ,;) and 
(the tetram ethyl ester of) i'socoproporphyrin, separable 
only w ith difficulty and then  melting, respectively,, 
a t 250° (corr.) and 139°. The carbethoxy-propionic 
acid also affords a m ixture of porphyrins when heated 
with succinic acid. Porphyrin formation occurs when
5-carbethoxy-2 : 4-dimethylpyrrole-3-propionic acid is 
heated with hydrogen bromide in acetic acid, b u t not 
when carbethoxyxanthopyrrolecarboxylic acid is 60 
treated. E. E. T urner .

Porphyrin  syn th eses. XVI. Syntheses of 
porphyrins w ith  n itrile  function. H. F isc h e r  
and H. W a sen eg g er  (Annalen, 1928, 461, 277— 
295).—E thyl 3-aldehydo-2 : 4-dimethylpyrrole-o-carb- 
oxylate condenses with ethyl cyanoacetate in presence 
of boiling alcoholic aniline to  give ethyl 2 : 4-dimethyl-
3 - ([3-cyano - p - carbetho.\y)vinylpyrrole-5 - carboxylate 
(A., 1924, i, 543) (yield 90—95%), which is reduced 
by sodium in alcoholic solution containing some 
acetic acid to  ethyl 2 : 4-dimethyl-3-(p-cyano-p-carb- 
ethoxy)ethylpyrrole-5-carboxylate. The la tter is 
converted by alcoholic hydrogen chloride into ethyl
2 : 4-dimethyl-3-PP-dicarbethoxyethylpyrrole-5-carb- 
oxylate and by hydrobromic and acetic acids into ethyl

acetate and the substance previously obtained (A., 
1925, i, 834) from alkali and ethyl 2 : 4-dimethyl-3- 
pp-dicarbethoxyethylpyrrole-5-carboxylate, and on 
bromination affords ethyl ‘i-methyl-2-bromoviethyl-
3-($-cyano-[i-carbethoxy)cthylpyrrole-5-carboxylate,m. p. 
129°, which is converted by m ethyl alcohol, ethyl 
alcohol, and aniline into the -2-methoxymethyl- (m. p. 
113°), the -2-ethoxymethyl- (m. p. 123°), and the 
-2-anilinontethyl- (m. p. 138°) compounds, respectively, 
and transformed by boiling water into formaldehyde 
and bis-[2-carbethoxy-?>-77iethyl-i-([i-cyano-fi-carbethoxij)- 
ethylpyrryl]-5-methane (I). The la tter is brominated in

Me,---- nCH2-CH(CN) -C02Etl
C O aE t^^jJ— CH2 (I.)

N H  J 2
acetic acid solution to give a (Zi&romo-derivative, m. p. 
131°, and is converted by warm dilute aqueous 
alcoholic alkali into bis-\2-carbethoxy-3-methylA-($- 
cyano-$-carboxij)ethylpyrryY\-o-methane.. The latter,
when melted in a vacuum, affords bis-(2-carbethoxy-3- 
met]iyl-4-fj-cyanoethylpyrryl)methane, m. p. 194°, also 
obtained by boiling with water for 8 Ins. (with air 
bubbling through) ethyl 4-methyl-2-bromcmiethyl-3-$- 
cyanoethylpyrrole-5-carboxylate, m. p. 1S5°, which is 
the product of brominating ethyl 2 : 4-dimethyl-3-P- 
cyanoethylpyrrole-o-carboxylate, and reacts with 
m ethyl alcohol, ethyl alcohol, and aniline to give 
the -2-methoxymethyl, -2-ethoxymethyl, and -2-anilino- 
methyl compounds, these melting, respectively, a t  140°, 
113°, and 188°. E thyl 2 : 4-dimethyl-3-(fi-cyano-p- 
carbethoxy)ethylpyrrole-5-earboxylate is converted 
by acetic and hydriodic acids into cryptopyrrolecarb
oxylic acid, m. p. 138°.

W hen (I) is treated  in alcoholic solution with 
hydrogen chloride, bis-(2-carbethoxy-3-methyl-4-(3p- 
dicarbethoxyethylpyrryl)-5-methane, m. p. 120°, 
separates, and this substance, when boiled in  aqueous 
alcoholic alkali solution, affords a m ixture of bis- 
(2 - carbethoxy - 3 - methyl-4 - [3-carboxvethylpyrryl) - 5- 
m ethane and bis-(2-carboxy-3-methyl-4-(3-carboxy- 
ethylpyrryl) - 5 -methane.

Bromination of ethyl 2 : 4-dimethyl-3-(3-cyano-P- 
carbethoxy)vinylpyrrole-5-carboxylate gives a bromo- 
compound which is not crystalline bu t clearly contains 
bromomethyl groups, since methyl and ethyl alcohols 
convert i t  respectively into a methoxy- (m. p. 101°) and 
an ethoxy- (m. p. 120°) compound. The desired ethyl
4 - methyl-2-bromomethyl-3-($-cyano-$-carbetlioxy)vinyl- 
pyrrole-5-carboxylate, m. p. 135°, is, however, obtained 
by treating the last-named ethoxy-compound with 
hydrogen bromide in  acetic acid. The bromo-com- 
pound is no t convertible into a methane by the 
general methods.

Condensation of 3-aldehydo-2: 4-dimethylpyrrole-5- 
carboxylic acid with ethyl cyanoacetate in boiling 
alcoholic aniline solution gives 2 : 4-dimethyl-Z-($- 
cyano-$-carbethoxy)vinylpyrrole-5-carboxylic acid, m. p. 
242°, which is converted by boiling acetic anhydride 
into a pyrocoll, m. p. 270°, hydrolysed by hot con
centrated alkali to  give 3-aldehydo-2 : 4-dimcthyl- 
pyrrole-5-carboxylic acid.

Hydrolysis of 2 : 4-dimethyl-3-(,ri-cyano-P-carbeth- 
oxy) vinyl pyrrole with alcoholic alkali produces the
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corresponding fi-carboxylic acid, m. p. 210°. 2 : 4-Di
methyl- 3-(J3-cyano -¡3-carbethoxy)vinylpyrrole-5-carb- 
oxylic acid passes, when heated in  a vacuum, into 
2 : 4 - dimethyl-3-(P-eyano-(3-carbethoxy)vinylpyrrole, 
converted by  hydrogen cyanide and chloride in chloro
form solution into 2 : ‘t-dimethyl-3-($-cyano-fi-carb- 
ethoxy)vinylpyrrole-5-aMehyde (oxime, m. p. 185°; 
semicarbazone, m. p. 253°; azlactone, m. p. 185°), 
which, when heated in alcoholic hydrochloric acid with 
the pyrrole from which it is prepared, affords the bis- 
[2 : 4 - dimethyl - 3-($-cyano - ¡3 - carbethoxy) vinylpyrryl}- 
methene (II), sintering a t 250° (obtainedfrom the hydro
chloride).

CO„Et-C(CN).,CHi
Me1

t, Me Me, 
»— C H = !

N H NH

- lCH:C(CN)C0oE t
"Me

(II,)

In  cold alcoholic hydrochloric acid solution, crypto- 
pyrrolealdehyde condenses with 2 : 4-dimethyl-3-(3- 
cyano-(3-carbfcthoxyj;vmylpyrrole to  give the hydro
chloride, m. p. 220°, of the expected methene, m. p. 132°. 
The last-named vinylpyrrole reacts w ith aqueous 
formaldehyde (boiling solution) to give green and 
colourless forms of bis-[2 : 4:-dimethyl-3-(P-cyano-fi- 
carbethoxy)vinylpyrryl]-5-methane, m. p. 217° (corre
sponding $-carboxylic acid, m. p. 268°).

The condensation product of 2 : i-dimethyl-3-((3- 
cyano-ii-carbethoxy) vinylpyrrole and cryptopyrrolc- 
aldehyde condenses with bis-(2-bromo-3-methyl-4- 
ethylpyrrjiJ-S-methene when heated with succinic 
acid, to  give tetioporphyrin.

2 : 4 -Dimethyl-3-([3-cyano-¡3-carbethoxy)vinylpyr- 
role-5-aldehyde when heated with a little  alkali 
affords the corresponding (3-carbdxylic acidj m. p. 240°, 
and when heated with concentrated (1: 1)  potassium 
hydroxide is converted into 2 :5 -dimethylpyrrole- 
3 : o-dialdehyde, m. p. 166°. E. E. Turner .

Porphyrin  syntheses. XVIII. S yn th esis  of 
three tetraethylporphintetrapropionic acids 
(hom ologous coproporphyrins). Xanthopor- 
phinogen from  sstioporphyrin III and one of the. 
h om ologous opsopyrrolecarboxylic acids. H. 
E isc iier  and G. S ta n g le r  (Annalen, 1928, 462, 
251—267).—2-Methyl-4:-ethylpyrrole-3-propionic acid, 
m. p. 78° (pierate, m. p. 140°), is obtained by heating 
its  5-carbethoxy-derivative with hydrogen iodide in 
acetic acid a t 100°, and is converted by bromine into 
(2 - bromo - 3 - ethyl - 4 - (i-carboxyelhylpyrryl) (2'-methyl-i'- 
ethyl-3'-$-carboxyethylpyrrolenyl)methene hydrobromide 
(as I), decomp. about 230°. The la tter when heated

Et.
B r

nCoH,4 COoH 
CII—

E tr

NH N

=,C2H 4-CO,H
'Me (I-)

m. p. 182°, and forms a copper salt, C44H 520 8N4Cu, 
m. p. 265°, and an iron salt, C44H 520 8N4ClFe, m. p.

E t“
I

,C2H 4-CO,H R i? -iR 9
— = C H -

N
CH NH 

V N = = = C H -

N CH 
NH (II.)

R b -R s R , OR,

with succinic acid (cf. this vol., 651) affords a product 
which w ith methyl-alcoholic hydrogen chloride gives 
the methyl ester, m. p. 193°, of a tetraeihylporphin- 
tetrapropionic acid (I I ;  R 1= R 3= R 5= E t ;  R ,= R 4=  
R 6==-[CH2]2’C02H), also obtained but with m. p. 1S0° 
(isomeride?) by heatm g 4-ethyl-2-bromomethyl-5- 
carbcthox}q)}Trole-3-propionic acid w ith succinic acid 
and subsequently esterifying. The m ethyl ester, m. p. 
193°, depresses the m. p. of the isomeride (below) of

170°. Hydrolysis of the ester, followed by heating 
in a high vacuum a t 300° gives a sublimate consisting 
of tetioporphyrin and acid porphyrins, the main 
product, however, being a black m aterial from which 
octa-ethylporphin, m. p. 292—293° [mixed with 
synthetic compound of m. p. 312—314° (Fischer and 
Baum ler; details to appear shortly), m. p. was 302— 
303°], is isolable.

5-Carbethoxy-2-methyl-4- ethylpyrrole - 3 - propionic 
acid undergoes bromination in ethereal solution to 
give 5-carbethoxy-4:-ethyl-2-bromomethylpyrrole-3-pro- 
pionic acid, m. p. 174°, converted by boiling water 
into formaldehyde and ethyl bis-(4-ethyl-'.i-^-carboxy- 
ethylpyrryl)methane-2 :2 '-dicarboxylate, m. p. 161°, 
which on hydrolysis affords the not very stable free 
tetracarboxylic acid, decomp. 180°. The la tter is 
converted by formic acid into a poor yield of the 
corresponding homologous iso coproporphyrin (II; 
R 2= R 3= R 6= E t ; R 1= R 4= R 5=-[CH 2]2-C02H), the 
methyl ester of which lias m. p. 170°. Bromine con
verts the last-named tetracarboxylic acid in acetic 
acid into bis-(2-bromo-3-dhyl-‘l-$-carboxyethylpyrnjl)- 
methene hydrobromide,, decomp. indef. above 200°. 
Bis - (2 - methyl - 4 - ethyl-3 - ¡3 - carboxyethylpyrryl)methene 
hydrobromide is formed when 2-methyl-4-ethylpyrrole- 
2-propionic acid is heated in formic acid with bromine, 
and when heated with bromine in acetic acid is con
verted into bis-(4-ethyl-2-bromomethyl-3-$-carboxy- 
ethylpyrryl)methene hydrobromide, whilst when it  is 
heated with bis-(2-bromo-3-ethyl-4-(3-carboxyethyl- 
pyrryl)methene hydrobromide it affords an  acid 
( I I ;  R 2= R 4= R 5= E t ; R 1= R 3= R g= ,[CH2]2-C02H) 
which on esterification gives the methyl ester, m. p. 
182°.

The three new methyl ester porphyrins (methyl 
esters of tetraethyl-tetrapropionic acid porphins) are 
spectroscopically similar to  their lower homologues, 
the coproporphyrins (methyl esters of tetramethyl- 
tetrapropionic acid porphins), three of which have 
been synthesised by Fischer, the fourth to be described 
shortly.

5-Carbethoxy-4-ethyl-2-bromomethylpyrrole-3-pro- 
pionic acid is converted by sulphuryl chloride in 
ethereal solution into a chloro-compouiul, m. p. 118°, 
which when boiled with water gives 5-carbethoxy-i- 
ethyl-3-fi-carboxyethylpyrrole-2-carboxylic acid, m. p. 
248° (decomp.), the latter affording 3-ethylpyrrole-4- 
propionic acid, m. p. 133°, when heated with 
aqueous sodium li3rdroxide a t 165—170°, under 
pressure.

A second synthesis of the fetioporphyrin (“ I I I  ” ), 
m. p. 360°, described previously (A., 1927, 1206), has 
been effected by heating the methene from opso- 
pyrrolo with (3-methyl-4-etliyl-2-broniometliyl)(4'- 
m ethyl - 3' - ethyl - 2' - bromomethylpyrrolenyl)mcthene
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(hydrobromides) in presence of succinic acid. The 
ætioporphyrin, which is the basis of the blood colouring 
m atter, is converted by lead dioxide in  chloroform- 
acetic acid into the corresponding xanthoporphinogen, 
decomp. 29S°. The latter is converted back into the 
ætioporphyrin by reduction in methyl-alcoholic 
solution with sodium amalgam.

Mesoporphyrin, m. p. 206°, is obtained (cf. this vol., 
76) when a m ixture of (3-methyl-4-ethyl-2-bronio- 
methylpyrryl)(4' - m ethyl - 3' - ethyl - 2'- bromometliyl- 
pyrrolenyl)methene hydrobromide is added to con
centrated sulphuric acid. Isolation is effected through 
the sodium salt. E. E. Turner.

Is o m é r is a tio n  of an  isooxazole to  a  tria z o le  
deriv a tiv e . G. W i t t i g , F. B a n g e r t , and H. 
K l e i n e r  (B e r ., 1928, 6 1 , [ 5 ] ,  1140— 1143).—4 : 5-Di- 
phenyl-3-methyl i.sooxazole cannot be prepared by the 
action of hydroxylamine on ace.tylde.oxybenzoin, m. p. 
99—99-5°, prepared by the action of acetyl chloride 
and sodamide on deoxybenzoin in ether, since the 
diketone is either not attacked or suffers extensive 
decomposition. A possible source of the desired com
pound appeared to be 4-benzeneazo-5-phenyl-3- 
methylisooxazole, which, however, when distilled in 
the presence of copper powder or sand, becomes 
isomerised to 5-benzoyl-2-phenyl-4-methyl-l : 2 : 3-tri
azole, m. p. 74° (p-nitrophenylhydrazone, m. p. 231— 
231-5°). Isomérisation also occurs vigorously at 
180—240°, bu t is not observed in solvents of lower
b. p., whereas w ith media of high b. p. (phenol, 
dimetliylaniline, nitrobenzene) smeary products are 
obtained. The identity of the triazole is established 
by its production from acetic anhydride and any 
of the stereoisomeric forms of the phenylmethyl- 
hydrazone of oximinobenzoylacetone. The a -form, m. p. 
126°, of the la tter compound is prepared from 
oximinobenzoylacetone and as-phenylmethylhydr- 
azine in  cold ether, the b-variety, m. p. 150—151°, 
being isolated from the mother-liquors or obtained 
directly from the components in boiling methyl alcohol. 
The stable c-form, m. p. 164—165°, is prepared by 
more extended action under the la tter conditions. 
The b- and c-isomerides with acetic anhydride afford an 
acetate, m. p. 119°, hydrolysed to  the c-variety by 
cold methyl-alcoholic sodium methoxide. The phenyl- 
hydrazone of oximinobenzoylacetone, m. p. 170—171° 
(decomp.), is converted when heated into 4-nitroso-
1 : 5-diphenyl-3-methylpyrazole. H. W r e n .

A zoxines. V. A p p lica tio n  of th e  T u rp in  
reac tion  to  a m in o n ap h th o ls . H . G o l d s t e i n  and 
A. W a r n e r  y (Helv. Chim. Acta, 192S, 1 1 , 4S9—495). 
—When a m ixture of 1-amino-[3-naphthol and picryl 
chloride is treated  with alcoholic potassium hydroxide 
there is formed 9 : \\-dinitro-$u.-naphthaphenoxazine 
(I), decomp. 279° (cf. Turpin, J.C.S., 3*891, 5 9 , 714),

NH NO,

r'YV(111 L A JnOo (ii.)

which when reduced and subsequently oxidised with 
ferric chloride yields \\-amino-$a.-naphthaphenoxazine-

9-inline [perchlorate ; hydrochloride ; acetyl derivative 
(perchlorate)]. Similarly, 2-amino-a-naphthol fu r
nishes 8 : 10-dinitro-oL^-naphthaphenoxazine (II), which 
yields 10-«mino-x.$-naphthaphenoxazine-S-imine (per
chlorate). 3-Amino-S-naphthol affords 1 : 3-dinitro- 

iœphtKapherioxazine, m. p. 313° (decomp.), from 
which l-arnino-$$-naphthaphenoxazine-3-imi?ie [per
chlorate ; acetyl derivative (perchlorate)] is obtained.

3-(2 : 4 : 6-Trinitrophenyl)amino-$-naphthol and
3-(2 : 4:-dinitronaphthyl)amino-$-naphthol have m. p. 
205° (clecomp.) and 205°, respectively.

H. Burton.
H e te ro -r in g  fo rm a tio n s  w ith  th io c a rb o h y d r-  

az ide . I I I .  R eac tio n s of s u b s t itu te d  th io c a rb o -  
h y d ra z id e s . IV. R eac tio n s  of 1 -p h en y lth io - 
ca rb o h y d ra z id e . P . C. G u h a  and S. K . Roy- 
C h o u d h u ry  (J. Indian Cliem. Soc., 1928, 5 ,149—161, 
163— 174).—III . Substituted thiocarbohydrazides 
have been prepared by the action of hydrazine on 
dithiocarbazinates, NH,-NH.,|f-NRR'-NH-CS.,Me(Et) 
— > NRR'-NH-CS-NH-NH2"(I)-f SHMe(Et). “ Thus, 
m ethyl phenyldithiocarbazinate and hydrazine 
hydrate yield phenylthiocarbohydrazide (I, R = P h , 
R '= H ) ,  m. p. 149— 150° (hydrochloride, m . p. 181°); 
ethyl m-tolyldithiocarbazinate, m. p. 99°, prepared by 
successive treatm ent of wi-tolylhydrazine w ith carbon 
disulphide and potassium hydroxide solution, and 
ethyl bromide, gives m-tolylthiocarbohydrazide, m. p. 
163—164° (decomp.), and ethyl 1 -phenyl-1 -methyl- 
dithiocarbazinate affords 1-phenyl-l-methylthiocarbo- 
hydrazide (I, R = P h , R '= M e), m. p. 228—229° 
(decomp.). The following phenylthiocarbohydrazones 
are described : benzaldehyde-, m. p. 185°; p-Jiitrobenz- 
aldehyde-, m. p. 192°; cinnamaldehyde-, m. p. 167— 
198° (168?); salicylaldehyde-, m. p. 206° (decomp.), 
and acetone-, m. p. 162°. p-iVitrobenzaldehyde-m- 
tolylthiocarbohydrazone has m. p. 165— 166°. When 
benzaldehydephenylthiocarbohydrazone is heated with 
ferric chloride solution there is formed 2-jjhenyl-5- 
phenylhydrazino-l : 3 : A-thiodiazola, m. p. 172°. The 
form ation of this compound is explained by an initial 
isomérisation of the thiocarbohydrazone and sub
sequent loss of two atoms of hydrogen, viz.,

n h p i i -n h -c (s h .):n -n :c h r  —> N < ^ ~ 9 'N H 'N H P h .
Clvo

2-Cinnamyl- and 2-i>-niirophenyl-5-2)henylliydrazino-
1 : 3 : 4-thiodiazoles have m. p. 173° and 263—264°, 
respectively. Phenylthiocarbohydrazide and o-chloro- 
benzaldehyde react yielding 2-phenylhydrazino-6 : 7- 
benzo-1 : 3 : 4-/; eptath iod iazine,

/ C h :n n
CqH ,^ / /  , m. p. 195°, formed by

NS— C-NH-NHPh 
elimination of hydrogen chloride from the interm ediate 
thiocarbohydrazone. The action of phenyl- and 
w-tolyl-thiocarbohydrazides on phenanthraquinone is 
to  form the phenylhydrazone, m. p. above 300°, and 
m-tolylhydrazone, m. p. above 295°, of 2-lceto-5 : 6-

/•C-N'N \
phenanthra-l:3'A-oxadiazine,{ n ' i T ),respect-

v L ’ O ’ L / . i N 'J N  J n L K /

ively, thus differing from the action of thiocarbo- 
hydrazide on benzil (A., 1926, 417). Acenaplitha- 
quinone, phenanthraquinone monoxime, and isatin 
react with phenylthiocarbohydrazide yielding 2-lceto-
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5 : G-acenaphtlui-\ : 3 : 4-oxadiazine phenylhydrdzohe, 
ra. p. above 300°, 2-kelo-5 : G-phenantlira-1 : 3 : 4 : 7- 
heptaoxalriazine phenylhydrazone, m . p. above 300°, 
and 2-keto-5 : G-isatino-l : 3 : 4-thiodiazinc, darkens a t 
260°, respectively.

E thyl acetoacetate and phenylthiocarbohydrazide 
form the corresponding phenyltliiocarbohydtazone, 
m. p. 115— 110°, which w ith sodium methoxide 
eliminates 1 mol. of alcohol giving l-thiocarbophenyl- 
hydrazido-3-methyl-5-pyrazolone, m . p. 142° (decomp.). 
Similarly, acetonylacetone furnishes 5 : 8-dimethyl-2- 
phenylhydrazino-\ : 3 : 4-octathiodiazine, m. p. 230° 
(decom p.); w-bromoacetophcnone yields 5-phanyl-2- 
phenylhydrazino-l : 3 : 4 -ihiodiazole, m. p. 199°, and 
ethy l chloroacetate gives the hydrazone, m. p. 152— 
153° (benzylidene derivative, m. p. 158°), of 2 : 5-di- 
keto-4-phenyltetrahydro-l : 3 : 4-thiodiazine. Salicyl- 
aldehydeplienylthiocarbohydrazone and ethyl chloro
acetate give the salicylidene derivative, m. p. 220° 
[benzylidene derivative, m. p. 189° (decomp.)], of
2 : o-diketoA-phenyltetrahydro-l : 3 : 4-thiodiazine 2- 
liydrazone [(hydrochloride?), m. p. 247—248° 
(decomp.)], whilst from co-bromoaoetophenone there 
is formed the salicylidene derivative, m. p. 221°, 
of 2-keto-i : 5-diphemjldiliydro-l : 3 : 4 -thiodiazine 2- 
hydrazone.

IV. Phenylthiocarbohydrazide is converted by 
100% formic acid into 2-phenylhydrazino-l : 3 : 4- 
thiodiazole, m i p. 220°, and by  acetic anhydride into 
its  5-acetyl derivative, m. p. 172— 173° (decomp.). 
W ith potassium ethyl xanthate there is formed 5-thion-
2-phenylhydrdiino-l : 3 : 4-thiodinzole, m. p . 127° (de- 
comp.), oxidised by ferric chloride to  a disulphide (1), 
C10H 14N sS4, m. p. 237° (decomp.). Carbonyl, acetyl, 
and benzoyl chlorides convert phenylthiocarbo
hydrazide into its  hydrochloride, b u t phthalyl, 
malonyl, and thionyl chlorides yield 5 - hydroxy -S-keto-
2-plienylhydrazino-G : 7 -benzo- 1 : 3 : 4 - octathiodiazine, 
m. p. 206° (decomp.), 5-liydroxy-l-keto-2-phenyl- 
hydrazino-Q : 1-dihydro-l : 3 : 4-heptathiodiazine, m . p.
201—202° (decomp.), a n d 2-phenylhydrazino-\ : 5 :4  :3- 
dithiodiazole 5-oxide, m. p. 220° (decomp.), respect
ively. Benzylidene- and p-nitrobenzylidene-phenyl- 
thiocarbohydrazones react with carbonyl chloride, 
yielding the benzylidene-, m. p. 204—205°, and 
'p-nitrobenzylidene-, m. p. 25S°, derivatives of 2 : 5-di- 
keto-i-phenyltetraliydro-l : 3 :4 -ihiodiazole 2-hydrazone, 
respectively.

Phenylthiocarbohydrazide reacts w ith phenylcarb- 
imide and phenylthiocarbimide to  form the phenyl- 
carbamide (II), NHPh-NH-CS-NH-NH-CO-NHPh, 
m. p. 209° (decomp.), and the corresponding plienyl- 
thiocarbamide (III), m. p. 173—174°. The phenyl- 
thiocarbamides from 1-phenyl-l-methyl- and m-tolyl- 
thiocarbohydrazides have m. p. 219—220° (decomp.) 
and 160° (decomp.), respectively. Treatm ent of (II) 
w ith ho t 20% potassium hydroxide solution furnishes
5-keto-l-phenyl-2-phenylhydrazino-4 :5-dihydro-l: 3 :4- 
triazole, m. p. 244—245°, whilst similar trea tm ent of
(III) yields a m ixture of 5-anilino-2-phenylliydrazino- 
1 : 3 :  4 -ihiodiazole (IV), m. p. 199°, and 5-thiol-2- 
phenylliydrazinoA : 3 : ^-Ihiodiazole, m. p. 258—259° 
(<triacetyl derivative, m. p. 206—207°). Oxidation of 
th is last compound w ith ferric chloride gives the 
corresponding disidphide, m. p. 205° (decomp.).

Treatm ent of (III) with hot concentrated hydro
chloric acid furnishes 2 : 5-diketotetrahydro-1 : 3 : 4- 
thiodiazole, m. p. 222°. Oxidation of (II) with ferric 
chloride affords a compound, C28H 28O2N 10S2, m. p. 
198—199° (decomp.), whilst (III) yields 2-anilino-5-

N.'C-NHPh
phenylazo-1 : 3 : i-thiodiazole, j ^>S , m. p. 256—

n :c -n :n p ii
257°, also obtained by oxidation of (IV) with hydrogen 
peroxide.

When m ethyl phenyldithiocarbazinate is treated 
with ethylenediamine and o-phenylenediamine, there 
are formed 2-lceto-2 : 3 : 4 : 5-tetrahydro-l : Z-thiazole 
plienijlhydrazone, m. p. 223°, and 5-lhiol-\-phenyl-
2 : 3-benzodihydro-l : 4 : G-triazine, m. p. 292—293° 
(acetyl derivative, m. p. 203—204°), respectively. 
This last compound is oxidised by ferric chloride to 
the disidphide, C2GH 2oNGS2, m. p. above 300°.

H . B u r t o n .
R h o d an in e  an d  re la te d  co m p o u n d s. P .

A n d r e a s c ii  (Monatsh., 1928, 4 9 , 122— 132).— R e
duction of 5-benzylidene-3-phenylrhodanine with 
zinc dust and alcoholic hydrogen chloride yields 
'i-keto-3-phenyl-5-benzylideneietrahydrothiazine,

¿ o ^ - c H P h ’ m ' p- 206°' 3-phenylrhodanine
similarly yields 4-keto-3-phe?iylletrahydrolhiazi>ie, m. p. 
115°, whilst 3-p-tolylrhodanine by reduction with 
amalgamated zinc yields 4-keto-3-^4olyltelrahydro- 
tliiazine, m. p. 243°. When the reduction of rhodanine 
itself was attem pted  only the products of hydrolytic 
fission (thioglycollic acid and ammonia) could be 
iscflated. Benzylidenediphenylthiohydantoin, m. p. 
206°, is obtained in 86% yield when diphenylthio- 
hydantoin and benzaldehyde are heated together 
in  acetic acid. Sodium p-bromo-p-phenylpropionatc 
reacts with ammonium phenyldithiocarbam ate to 
yield 2-thioketo-3 : G-diphenyltelrahydro-\ : 3-azthine,
NPh CS S 122°, which by heating with
CO-CH2-CHPh’ 1
alkali is'converted into (3-phenyl-p-thiolpropionic acid. 
Similarly, sodium a-bromo-p-phenylpropionate and 
ammonium phenyldithiocarbam ate yield 5-benzyl-o- 
plienylrliodanine, m. p. 118—119°. The anilide of thio
glycollic acid when heated with benzaldehyde in acetic 
acid is converted into the dianilide of benzylidene- 
dithioglycollic acid, CHPh(S-CH2‘C 04N H Ph)2, m. p. 
178°. By the action of sodium hydroxide on a mixture 
of rhodanine and the hydrogen sulphite compound of 
¿sobutaldehyde is obtained 5-isopropylidenerhodanine, 
m. p. 128°. a-Bromoisovaleric acid or its ester reacts 
w ith thiocarbamide in  alcohol solution to  yield iso- 
propylthiohydantoin, m. p. 229°. By heating rhod
anine or 3-phenylrhodanine w ith o-chlorobenzaldehyde 
in acetic acid are obtained, respectively, 5-o-chloro- 
benzylidene-, m. p. 169°, and Z-plienyl-5-o-chloro- 
benzylidene-, m. p. 140— 141°, rhodanines. The latter 
is hydrolysed by  heating w ith barium hydroxide 
to  yield a.-thiol-'p-chlorocinnamic acid, in. p. 119— 
120°. J .  W. B a k e r .

1 : 3 :  4 -O x d iaz in es. I. J . v a n  A l p h e n  (Rec. 
trav . chim., 1928, 47, 673—6S2).—Derivatives of 
1 : 3 : 4-oxdiazine are produced by the action of
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I

oxalyl chloride on 3-acylphenylhydrazines in benzene 
solution in accordance with the scheme :

O-Cl H 0-C R = 9 0 - 0 —C R + 2 H C 1  and evidence
O-Cl HNR'-N  CO-NR'-N

in favour of the structure assigned is adduced. Thus 
from the appropriate acylphenylhydrazine the follow
ing are obtained : A~-4-phenyl-2-methyl-5 : G-diketo- 
1 : 3 :  4-oxdiazine, m. p. 141°. This is hydrolysed by 
water in two stages, rup ture of the 1 : 6-linking 
occurring first, followed by the 4-: 5-linking with the 
regeneration of oxalic acid and [3-acetylphenyl- 
hydrazine. Decomposition with substances of the 
type N H 2R or NHR-NH2 yields the corresponding 
substituted amide or hydrazide of oxalic acid, whilst 
the action of alcohol produces a-ethoxalyl-$-acetyl- 
phenylliydrazine, C 02Et-C0-NPh-NHAc, m. p. 95°, 
which is synthesised by the  action of ethoxalyl chloride 
on p-acetylphenylhyclrazine. A2-2 : 4-Diphenyl-o : 6- 
dilceto-1 : 3 : 4-oxdiazine, in. p. 175°, which by tre a t
m ent with alcohol yields <x-ethoxalyl-$-benzoylphenyl- 
hydrazine, m. p. 157° (synthesised from (3-benzoyl- 
phenylhydrazine) ; A2 - 4 - phenyl - 2 - benzhydryl - 5 : 6 -  
diketo-1 : 3 : 4-oxdiazine, m. p. 167-—168°, which is 
converted by boiling alcohol into ot-ethoxalyl-$- 
diphenylacelylpheiiylhydrazine, m. p. 189° (also syn
thesised). J .  W. Baker.

A lk a lo id s  of C eanothns A vhericanus. II . 
A. H. Clark (Amer. J . Pharm ., 192S, 100, 240—242; 
cf. A., 1926, 548).—Various methods have been used 
for extracting the alkaloids w ithout m aterially 
increasing the yield. Fractional extraction with 
acetone and recrystallisation from buty l alcohol 
afforded a compound, m. p. 260—263°. The phosphate, 
oxalate, sidphate, tartrate, and chloride (m. p. 255— 
260°) have been prepared.

A light petroleum extract furnished a fat, saponi
fication value 136— 155, and a non-alkaloidal substance, 
m. p. 175°. A sample of very pure “ gallotannic ” 
acid was also obtained. S. Coffey.

S im p le s t  h o m o lo g u es  of codeine. A. E.
Tsciiitschibabin and A. V. K irssanov (J. Russ. 
Phys. Chem. Soc., 1928, 60, 691—694).—See this vol., 
188.

S y n th e ses  in  th e  ap o rp h in e  g ro u p . II . S y n 
th e s is  of b u lb o cap n in e  m e th y l e th e r . J . M.
Gulland and R. D. Haworth (J.C.S., 1928, 1132— 
1137).—Condensation of p-piperonylethylamine with
2-nitro-3 : 4-dimethoxyphenylacetyl chloride (Kay 
and P ictet, J.C.S., 1913, 103, 952) yields 2 '-nitro- 
3 ':  4 ' - dimelhoxyphenylaceto - ¡ 3 - 3 : 4 -  methylenedioxy- 
phenylethylamide, m. p. 158°. Treatm ent of a cold 
chloroform solution of this substance with phosphorus 
pentachloride gives a good yield of 2'-nitro-3' : 4'-di- 
methoxy-6 : 7-methylenedioxy-1 -benzyl-3 : 4-dihydroiso- 
quinoline, m. p. 164° [sulphate ; nitrate ; hydrochloride, 
m. p. 230° (decomp.)]. When the methiodide, m. p. 
215° (decomp.), of this base is heated w ith dilute 
alkali, oxyhydrastinine and 2-nitrohomoveratrole are 
obtained. Reduction of the methiodide in strongly 
acid solution w ith zinc dust gives 2'-am ino-3': 4'-di- 
methoxy-6 : 7 - methylenedioxy - 1 - benzyl - 2 - methyltetra - 
hydroiaoquinoline (I), isolated as the diliydrochloride, 
m. p. 231° (decomp.). Phenanthrene ring-closure is

effected by diazotisation of the base (I) in a m ixture 
of m ethyl alcohol and 22\r-sulphuric acid. c£Z-Bulbo- 
capnine m ethyl ether (methiodide, m. p. 243°), isolated 
as the hy dr iodide, m. p. 250° (decomp.), is thus obtained 
(cf. Gadamer, A., 1911, i, 1011). M. Clark.

A lk a lo id s  of so m e In d ia n  aco n ite s  (A. Balfourii, 
A . deinorrhizum , an d  “ C h u m b i aco n ite  ” ).
T. A. H e n ry  and T. M. S h arp  (J.C.S., 1928, 
1105— 1121).—i/p Aconitine, the alkaloid present in 
Aconitum Balfourii, was extracted in quan tity  from 
A . deinorrhizum, Stapf. The pure substance has 
m. p. 214° (decomp.), [a]S +17-06° in alcohol, 
+22-75° in chloroform. I t  forms a hydrochloride, 
m. p. 179— 182° (decomp.), [a]g -1 8 -1 °  in water 
(+ 4 H 20 , + 3 H 20), oxalate, m. p. 216° (deconip.), per
chlorate, m. p. 239° (decomp.), and picrate, m. p. 196° 
(decomp.). From  their analytical results, the authors 
incline to the provisional formula C30H 51O)2N 
suggested by D unstan and Andrews (ibid., 1905, 
87, 1636). ¿-Aconitine, which contains six methoxyl 
groups, yields on hydrolysis 1 mol. proportion each of 
acetic and veratric acids and, in  addition, </i- 
aconine, C2SH 4l0 8N, m. p. 93—94°, [a]i5 +38-7° in 
w ater (+ lM e 2CO), which gives a tetra-acetyl deriv
ative, m. p. 228°, [a]® -8 -1 °  in alcohol. The two 
oxygen atoms unaccounted for m ust therefore be 
present as hydroxyl groups. The nitrogen is present 
as a methyliinino-group. On oxidation with cold 
n itric acid, ^-aconitine yields a pale yellow substance, 
(A), C33H 40O i0N4, blackening a t 260°, decomp. 
270°, and a bright yellow substance (B), c 31h 43o 17n 3, 
decomp. 195 . P roduct (A) still contains the acetyl 
group, bu t the veratroyl residue has been nitrated  
in position 6. Five methoxyl groups remain, two 
belonging to  the nitroveratroyl radical. The methyl- 
imino-group has been converted into a IN-NO group, 
since the compound gives Liebermann’s nitrosoamine 
reaction. The remaining nitrogen atom is probably 
present as a nitro-group, indicating the presence of a 
benzene ring in the nucleus. When (A) is treated  with 
acetyl chloride a t 100° underpressure, nitrosyl chloride, 
obtained by the conversion of the  IN-NO group into 
a iV-acetyl group, is formed together with a substance, 
m. p. 227—230°, which furnishes on hydrolysis 3 mol. 
proportions of acetic acid. Two of these are obtained 
by alkaline hydrolysis, arising (1) from the acetyl 
group originally present in .¿-aconitine and persist
ing in (A) and (2) from an acetyl group formed in 
the  reaction by acetylation of a hydroxyl group in A. 
The th ird  mol. of acetic acid, obtained by subsequent 
acid hydrolysis, comes from the acetyl group attached 
to  nitrogen by replacement of the nitroso-group in the 
reaction. Alkaline hydrolysis of (A) gives, in 
addition, 6-nitroveratric acid and a substance (C), 
C22H 3iO10N3, m. p. 215°, [a]$ +30-9° in  alcohol. The 
function of the unaccounted-for oxygen atom  in (A) is 
dem onstrated by the  behaviour of (C) on being 
dissolved in m ethyl alcohol containing sodium 
methoxide, when a sodium salt, C22H320 11N3Na, is 
produced by addition of the elements of sodium 
hydroxide, showing the presence of a lactim group in 
the  hydrolytic product and also in A. ^-Aconitine, 
therefore, probably contains a group such as 
NMe-CH-OH, oxidised by nitric acid to  -N(NO)-CO.
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Acétylation of (C) gives a substance, (C2GH 350 12N3 ?), 
m. p. 257° (decomp.), and a small am ount of a sub
stance, decomp. 322°. The nitric acid oxidation 
product, (B), gives on hydrolysis acetic and 6-nitro- 
veratric acids and an  amorphous nitrogenous product. 
I t  contains 5 methoxyl groups, of which 2 are in the 
nitroveratroyl residue, and a nitroso-group eliminated 
on trea tm ent with acetyl chloride as in the case 
of (A). On oxidation with permanganate, ^-aconitine 
yields acetaldehyde and a complex m ixture of solid 
products (cf. Carr, J.C.S., 1012, 101, 2243). Oxid
ation with chromic acid yields a neutral substance, 
Cj^H^OjiISr, decomp. 255°, [a]'?} -*-67-95° (hydro
chloride, decomp. 180°, [a]'g 4-39-5°in alcohol ; 'picrate, 
m. p. 229—230° ; chloroaurate, 4C34H 45On N,3HAuCl4, 
sintering 175°, decomp. 1S5°), containing 5 methoxyl 
groups and retaining in tact the methylimino-group. 
On hydrolysis by alkalis, this substance gives acetic 
and veratric acids and a compound, (C„3H 350  7N 1), 
m. p. 175— 177°.

The alkaloid from the “ Chumbi aconite,” collected 
on the pass between Sikkim and the Chumbi valley 
in Tibet, resembles aconitine ra ther than  japaconitine 
(Dunstan and Read, J.C.S., 1900, 77. 45). I t  has 
m. p. 203° (decomp.), [a]“ +16-3° in chloroform. 
I t  yielded a hydrobromide, m. p. 175°, [a]yj —34-8° in 
w ater (contaminated with a m inute quan tity  of a 
substance, m. p. 199°), hydrochloride, m. p. 174°, [a]“ 
—35-9° in water, hydriodide, m. p. 225°, and chloro
aurate, m. p. 152°. Hydrolysis and subsequent 
acétylation of the alkaloid residues after extraction of 
the crystalline material, gave a substance, m. p. 241°, 
[a]™ —32-5° in chloroform. M. Clark.

G rig n a rd ’s re ac tio n . P re p a ra t io n  of te t r a -  
p h en y lp h o sp h o n iu m  sa lts . J . Dodonov and H. 
Medox (Ber., 1928, 61, [5], 907—911).—The pro
duction of tetraphenylphosphonium  bromide, m. p. 
2S7° (also dihydrate), during the action of an ethereal 
solution of magnesium phenyl bromide on triphenyl - 
phosphine is due to atmospheric oxidation ; the yield of 
the compound attains 72% if a brisk current of oxygen 
is passed through the reaction m ixture. Triphenyl - 
phosphine oxide does not appear to  react under any 
conditions with an ethereal solution of magnesium 
phenyl bromide. An explanation of the course of the 
reaction is afforded, based on the views of Meisen- 
heimer and Casper (A., 1921, i, 654). When treated  
in aqueous solution with precipitated silver oxide a t 
the ordinary tem perature, the bromide gives a strongly 
alkaline solution of tetraphenylphosphonium hydr
oxide, which readily loses benzene when concentrated 
even in a vacuum and yields a residue of triphenyl- 
phosphine oxide, m. p. 154-5— 155°, and tetraphenyl
phosphonium carbonate. Treatm ent of the dilute 
aqueous solution of tetraphenylphosphonium hydr
oxide w ith the requisite acid yields the following salts : 
chloride, m. p. 265°, and its pentahydrate ; normal 
sulphate, m. p. indef. (also +  18H20). The nitrate, 
m. p. 284° (decomp.), and iodide, m. p. 333°, are 
described. A modification of Pfeiffer’s m ethod (A., 
1905, i, 164) for the preparation of triphenylphosphine 
from phosphorus trichloride and magnesium phenyl 
bromide gives the compound in 76% yield.

H . Wren .

N a tu re  of th e  a l te rn a tin g  effect in  ca rb o n  
ch a in s . X X V II. N itra t io n  of a ro m a tic  p h o s- 
p h o n iu m , a rso n iu m , an d  s t ib o n iu m  sa lts . C. K.
I ngold, F. R. Shaw, I. S. Wilson, and J . W. Baker 
(J.C.S., 192S, 1280—1286).—Investigation of the 
n itration of phenyltrimethyl-phosphonium, -arsonium, 
and -stibonium picrates and of benzyltrimethyl- 
phosphonium and -arsonium picrates shows th a t the 
proportion of m -substitution of quaternary salts of 
the same general type diminishes with the increasing 
atomic number of the central positively-charged atom. 
The possible causes of this effect are discussed. The 
following are described : Phenyltrimelhylphosphonium 
picrate, m. p. 132— 133° (m-?w7ro-derivative, m. p.
166—167°); bemyUrimethylphosphonium picrate, m. p. 
173° (o-M/iro-derivative, m. p. 152— 153°; m-nitro- 
derivativb, m. p. 171—172°; p-ttiiro-derivative, 
m. p. 188—189°); benzyltrimethylarsonium picrate, 
m. p. 175—176° (p-miro-derivative, m. p. 166—168°); 
phcnyllrimethylstibonium picrate, m. p. 153° (m-nitro- 
derivative, m. p. 203°); m.-niirophenyltrimethyl- 
arsonium picrate. M. Clark.

A lip h a tic -a ro m a tic  a rsen o -co m p o u n d s . II . 
p - H y d ro x y e th y la rs in ic  ac id  a n d  so m e  a ry l 
[3-arsenoethyl a lcoho ls. R. H. E dee (J. Amer. 
Chem. Soc., 1928, 50, 1394— 1399; cf. A., 1927, 
579).—Orange-yellow, amorphous arylarsenoethyl 
alcohols, C6H,R-[As]„-CH2-CH2-OH, are formed by 
reducing a solution of ¡3-hydroxyethylarsinic acid, 
m. p. 157— 159° (also + H 20 ; cf. Quick and Adams, 
A., 1922, i, 600), and the appropriate arylarsinic acid 
in hydrochloric acid with hypophosphorous acid a t a 
low temperature. In  th is way ]}-hydrox yph mylar sen o - 
ethyl alcohol, p -aminophenylarsenoelhyl alcohol (hydro
chloride), 3 - amino - 4 - hydroxyphenyltetra-arsenoelhyl 
alcohol, and p-carboxymethylaminophenyltetra-arseno- 
ethyl alcohol are prepared. A mixture of p-acetoxy- 
phenylarsinic acid and ¡3-hydroxyethylarsinic acid is 
reduced a t the ordinary tem perature to  p -acetoxy- 
phenylarsenoethyl alcohol and a t 60° to (?) p -acetoxy- 
phenyltriarsenoethyl alcohol, C10H 12O4As3.

H. E. F. Notton.
C onversion  of d iam in o d ip h e n y la rs in ic  ac id  

in to  d ip h en y la rs in ic  ac id . V. V. N ekrassov 
(J. Russ. Phys. Chem. Soc., 1927, 59, 877—8S0).— 
The possibility of obtaining diphenylarsinic acid by 
the diazotisation and subsequent reduction of diamino
diphenylarsinic acid, which is a waste by-product of 
arsanilic acid manufacture, was studied. Since the 
reduction by means of alcohol or alkaline stannite was 
impossible, excess of hypophosphitc was used ; the 
yields of diphenylarsinic acid, however, were low 
(3S-5%) even with five times the theoretical quantity 
of the salt. Addition of a small amount of copper 
sulphate raised the yield to 60%, and increased the 
ra te of reduction. M. Zvegintzov.

D ip h en y lam in e -p -a rs in ic  ac id . C. S. Gibson 
and J . D. A. J ohnson (J.C.S., 1928, 1286—1288).—A 
corrected m. p., 295—297° (decomp.) after darkening 
a t 287°, is recorded for diphenylamine-p-arsinic acid 
[hydrochloride, m. p. 153— 155° (decomp.)] (cf. 
Burton and Gibson, A., 1926, 419; Lieb and W inter- 
steiner, this vol., 312). - Ac e ty  1 -p - a m mod i pheny 1 -
amine has m. p. 127— 128°. M. Clark.
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D ip h en y lam in e- an d  tr ip h e n y la rn in e -a rs in ic  
acids. I I .  0 .  W i n t e r s t e i n e r  and H . L i e b  [with 
M. B a s il t o u s , F. S e e l ic h , and H. M a y e r  ( B e r ,  1928, 
61, [B ], 1126—1135).—Direct arsenication of diphenyl - 
amine gives diphenylamine-p-arsinic acid in only 
very modest yield (cf. this vol., 312) and the reaction 
is less successful when applied to  the nitro- and 
amino-dipheriylamines. p-Arsanilic acid does not 
react with bromobenzene according to Ullm ann’s 
method in boiling nitrobenzene or amyl alcohol, 
whereas reaction occurs readily with o-arsanilic and 
bromobenzene or its derivatives; amyl alcohol is 
generally a suitable solvent, since decomposition 
frequently takes place a t the tem perature of boiling 
nitrobenzene. Thus o-arsanilic acid, bromobenzene, 
potassium carbonate, copper powder, and cuprous 
iodide a t 130—140° afford diphenylamine-o-arsinic 
acid, m. p. 162° (disodium salt (-f-6H20)]. If the 
temperature of the reacting m ixture is raised to 
160—170°, the m ain product is o-diphenylamino- 
plienylarsinic acid, N Ph2-C0H4AsO sN2, decomp. 
150°. Similarly, o-acetamidophenylarsinic acid, m. p. 
215°, is readily converted into o-acetanilidophenyl- 
arsinic acid, NPh A c • 0  GH ,• AsO.,H2, decomp. 158°. 
o-Arsanilic acid and p-dibromobenzene a t 130—140° 
yield op ' -bromoplienylaminophenylarsinic acid, m. p. 
80°, and a t 150— 160° afford o-di-p'-bromophenyl- 
aminophenylarsinic acid, (GGH 1Br)2N-CGH,1-AsO,H2, 
m. p. 215°. The three isomeric bromobenzoic acids 
condense analogously w ith o-arsanilic acid yielding, 
respectively, oo'-carboxyphenylaminophenylarsinic 
acid, decomp. 237° (hydrated monosodium salt), 
om'-carboxyphenylaminophenylarsinic acid, decomp. 
23S° (cf. Burton and Gibson, A., 1927, 109S), and 
o]}'-carboxypliejiylaminophenylarsinic acid, decomp. 
210°; in the last case the action appears to  follow a 
different course if cuprous iodide is used in place 
of potassium iodide in the condensation. The 
yield is quantitative with the o-bromobenzoic acid, 
good and mediocre, respectively, with the corre
sponding m- and ^-compounds. The isomeric bromo- 
nitrobenzenes yield oo'-nitrophenylaminophenylarsimc 
acid, decomp. 245° (temperature of condensation 110°), 
om'-nitropheniylaminophenylarsinic acid, decomp. 205— 
210°, and o-p'-nitroplienylaminophcnylarsinic acid, 
decomp. 245—250°. Form ation of triphenylamine- 
arsinic acids is not observed with the bromonitro- 
benzenes or bromobenzoic acids.

Direct action of arsenic acid on m-nitrodiphenyl- 
amine a t 140—150° gives pm ' -nitroplienylamino- 
phenylarsinic acid, decomp, above 330° (trihydrated 
disodium salt), in 10% yield. Analogously, po '-nitro- 
j)henylaminophenylarsinic acid, decomp. 342° (hexa- 
hydrated disodium salt), and pp '-nitropb.enylarhino- 
’¡ihenylarsinic acid, decomp, above 320°, are obtained 
in very poor yield. The three acids are reduced by 
hypophosphorous acid to the corresponding arseno- 
benzenes. H. Wren.

P re p a ra tio n  of o rg a n o -m e rc u ry  co m p o u n d s  of 
phenols, p h en o l e th e rs , an d  a ro m a tic  am in es .
P. N e o g i and M. P. Ch a t t e r j i  (J.:Indian Chem. Soc., 
1928, 5 , 221—-229).—Mercury derivatives of aromatic 
compounds can be prepared by the action of mercuric 
chloride and sodium hydrogen carbonate solution in

presence of glycerol (cf. A., 1927, 214). In  this way 
phenol gives o- and p -hydroxyphenylmercuric chlorides, 
but pyrocatechol, resorcinol, orcinol, guaiacol, 
phloroglucinol, and quinol yield derivatives in which 
each ’OH group is replaced by -OHgCl. These 
m ercurated derivatives are insoluble in, and are 
decomposed by sodium hydroxide solution. When 
alcoholic solutions of prim ary and secondary amines 
are treated  w ith sodium hydrogen carbonate and 
mercuric chloride, the amino-hydrogen atoms are 
replaced by the *HgCl grouping. Under similar 
conditions dimethylaniline gives p-mercurodiphcnyl- 
enetetramethylmercurodiammonium chloride (cf. 
Pesci, A , 1894, i, 248). H. B u r t o n .

P o s itio n  occup ied  by  a c e ta to m e rc u r i  (Hg-O A c ')- 
g ro u p s  in  an ilin es  co n ta in in g  in  th e  n u c leu s  a 
h a lo g en  g ro u p  o r  a  h y d ro c a rb o n  re s id u e . I I I .
L . V e c c h io t t i  (Gazzetta, 192S, 5 8 , 231— 239 ; cf. this 
vol., 655).—^-Bromoaniline reacts with 1 mol. of 
mercuric acetate in alcoholic solution to  give 4:-bromo-
2-acetatomercurianiline, m. p. 194° (acetyl derivative, 
m. p. 204°), from which the corresponding 2 -hydroxy- 
mercuri-, m. p. 1S0°, and 2-bromidomercuri-, decomp. 
194°, derivatives are prepared, and 2 : 2 '-mercury 
bis-(4-bromoaniline), m. p. 220°. The position of the 
acetatomercuri-groupis shown by the action of bromine 

.in acetic acid, which yields 2 : 4-dibromoacetanilide.
I t  is observed th a t anilides ̂ -substituted by halogen 

or a hydrocarbon residue do not (except jj-nitroaniline) 
take up more th an  one acetatomercuri-group, which 
enters in the o-position to the amino-group.

E . W . W ig n a l l .
A ction  of m e rc u r ic  a c e ta te  on o -b ro m o - 

an ilin e . L . V e c c h io t t i  (Gazzetta, 192S, 5 8 , 239— 
244).—The action of mercuric" acetate in  aqueous 
solution, slightly acidified with acetic acid, on an 
equimolecular proportion of o-bromoaniline yields 
'2-bromo-4-acetatomercurianiline, (I), m. p. 152— 153°, 
(acetyl derivative, m. p. 220—221°), of which the 
corresponding 4 -liydroxymercuri-, m. p. 253—-254°, and
4-bromidomercuri-, m. p. 213—214°, derivatives are 
prepared. The action of sodium thiosulphate solution 
on (I) yields 4 : 4'-mercury bis-o-bromoaniline, m. p. 
125°.

The structure of (I) is shown by the action of 
bromine, sodium bromide, and acetic acid on the 
acetyl derivative, which yields 2 : 4-dibromoacet
anilide, with an unidentified substance, m. p. 183— 
184°. E. W. W ig n a l l .

M ol. w t. of haem ocyanin . T . S v e d b e r g  and E. 
Ch ir n o a g a  (J. Amer. Chem. Soc, 1928, 5 0 , 1399-— 
1411).—The partia l specific vol. of hasmocyanin 
from Helix pomatia is approx, 0-734 a t p a 3-8—7-0 
and 0-754 a t p n S-0. Its  ultra-violet and visible 
absorption spectrum is unchanged from ps  8-0 to 
pa 4-7, bu t a t p a 3-8 the maximum is displaced towards 
the red on account of partial molecular disintegration. 
T h e  diffusion coefficient, unlike tha t of other proteins, 
approaches a constant value only in 0-1% or more 
dilute solutions, decreasing rapidlyat higher concentra
tions, probably as a  result of intermoleeular frictional 
forces. Using low concentrations near the isoelectric 
point, the mol. wt. determined from the sedimentation 
velocity (cf. A , 1927,716; this vol., 191)is4-93 X 10°, and
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from the sedimentation equilibrium, which is attained 
only with small centrifugal forces, 5-08 X 10°. The 
good agreement indicates th a t the particles are 
approxim ately spherical (r=12-2 x  10~7 cm.), and 
the results of both experiments together with the 
sharp differentiation between solvent and solution 
produced by high-speed centrifuging show th a t they 
are of uniform size. H. E. F. Notton.

A ction  of a lk a lis , ac id s , a n d  en zy m es on p ro 
te in s  a n d  a llied  su b s ta n c e s . I I I .  E . Abder- 
halden and H. Maun (Z. physiol. Chem., 1928, 174, 
47—75).—The effect of the following reagents on 
gelatin, dispersed in  12-5% lithium  bromide solution, 
has been investigated : (1) A7-hydrochloric acid a t 
18°, 38°, 50—55°, 70—75°; (2) O-oiY-sodium hydroxide 
a t  18°; (3) iY-sodium hydroxide a t  18°, 38°, 50—55° ; 
(4) a borate buffer of p R 8-3 a t 38°; (5) pepsin- 
hydrochloric acid a t 38°; (6) trypsin a t p n 7-6—8 
and 38°. Measured by the ra te  of increase in  amino- 
nitrogen the order of increasing activity  of the acid 
or alkali is as follows : iV-hydi'ochloric acid a t 38°, 
jY-sodium hydroxide a t 18°, iV-hydrochloric acid a t 
50—55°, iV-sodium hydroxide a t 38°, A-hydrochloric 
acid a t 70—75°, A7-sodium hydroxide a t 50—55°. 
There is no constant relationship between the alter
ation in the optical rotation of these reaction mixtures 
with tim e and the increase in  amino-nitrogen. At 
Pyl 8-3 in absence of enzyme there is a slow change in 
the rotation of a gelatin solution, b u t no increase 
in the amino-nitrogen. If gelatin or elastin is 
digested for 3 days with trypsin, subsequent trea t
m ent with A7-sodium hydroxide brings about a 
further slow hydrolysis, but treatm ent with pepsin- 
hydrochloric acid or with 0-12\7-hydrochloric acid 
has little if any further effect. The relationship of 
the experimental findings to the possible structure of 
proteins is discussed a t some length. H. D. K ay.

A p p a ra tu s  fo r  th e  d e te rm in a tio n  of c a rb o n  by  
th e  b a ry ta  m e th o d . P. Dickens (Chem. Fabr., 
1928, 293—294).—The barium hydroxide is contained 
in  an absorption tube with a glass filter plate a t the 
bottom  above the gas inlet. The restriction on the 
passage of the  gas causes the combustion tube to  be 
under pressure during operation, whilst the apparatus 
is previously swept out with pure oxygen. Above 
the tube is a filter and flask so arranged th a t after 
combustion the apparatus m ay be inverted and 
the barium carbonate filtered and washed with 
water free from carbon dioxide. The excess of barium 
hydroxide is titra ted  and the precipitated barium 
carbonate weighed as sulphate. The method gives 
results accurate to +0-001% . C. Irwin.

A n aly sis  of m ix tu re s  of e th y l a lcoho l, e thy l 
a c e ta te , ace tic  ac id , an d  w a te r . S. P oznanski 
(J. Amer. Chem. Soc., 1928, 50, 981—988, and Rocz. 
Chem., 1928, 8, 152— 164, 229—241).—Alcohol in 
the absence of esters m ay be accurately determined 
by a modification of the Bourcart-Kuriloff method 
(A., 1897, ii, 352); in  the presence of esters, the 
alcohol is boiled w ith a known excess of acetic 
anhydride, excess of water is added, and the acetic 
acid produced determined by titration. E thyl acetate 
is determined by hydrolysing a t 60—65° with excess 
of barium hydroxide solution. The micro-titration 
of acetic acid in  a modified Pilch apparatus is described. 
The methods are applied successfully to the analysis 
of a m ixture of the four substances.

S. K. Tweedy.
F u rfu ra ld e h y d e -su lp h u r ic  ac id  re a c tio n . 0. 

Coquelet (Compt. rend. Soc. Biol., 1927, 97, 747— 
748; Chem. Zentr., 1928, i, 386—3S7).—The optimal 
conditions for the detection and determ ination of 
bile acids and cholesterol are described.

A. A. Eldridge.
C o lo rim e tr ic  d e te rm in a tio n  of h is tid in e . K. 

Suzuki and Y. K aishio (Bull. Agric. Chem. Soc. 
Japan, 1927, 3, 33—34).—The yellow colour developed 
when excess of a 2%  solution of sulphanilic acid in 
10% sulphuric acid, and concentrated acid to  produce 
a I I — 15% solution, are added to  an  aqueous solution 
of histidine, the m ixture shaken and rendered alkaline 
with sodium hydroxide, is compared with th a t of 
0-01i\7-potassium dichromate solution.

Chemical Abstracts.
M e a su re m e n t of q u a n titie s  of ch lo ro p la si 

p ig m e n ts . H . B. Sprague (Science, 192S, 67,
167— 169).—The chlorophylls a and b are obtained 
as aqueous solutions of the chlorophyllins, which are 
green by transm itted light. The comparison solution 
for the chlorophyllins from maize was prepared by 
diluting 0-3 c.c. of 0-5% aqueous malachite-green 
and 11-2 c.c. of 0-5% aqueous naphthol-yellow to 
5500 c.c. w ith distilled water. The colour is equivalent 
to  th a t of 10-708 mg. of chlorophyll hydrolysed to 
chlorophyllins and diluted to 1 litre. The carotin 
standard (equivalent to  1-890 mg. of carotin per litre 
of light petroleum) is made by adding 3-5 c.c. of
0-5% aqueous naphthol-yellow and 0-5 c.c. of 0-5% 
aqueous orangc-G to 1 litre of distilled water. The 
xanthophyll standard (equivalent to  1-537 mg. of 
xanthophyll per litre of light petroleum) is made by 
adding 2-S c.c. of 0-5% aqueous naphthol-yellow to
1 litre of distilled water. A Duboscq colorimeter is 
employed. A. A. Eldridge.

B iochem istry ,
O x y g e n -ca rry in g  ab ility  of th e  b lood . K .

Yabuki (Acta Schol. Med. Univ. Imp. Kyoto,
1927, 10, 25—32).—Replacement of blood-serum by 
isotonic salt solution decreases the  oxygen-carrying 
capacity of the red blood-corpuscles, bu t the effect 
of Locke’s solution is less marked. Gum-arabic is 
w ithout influence, b u t the  presence of sodium hydrogen

carbonate tends to increase the oxygen-carrying 
capacity. W. 0 . K ermack.

C o m b in a tio n  of haem oglob in  w ith  oxygen. I- 
A g g re g a tio n  of haem oglob in  m o lecu les  in  th e  
b lo o d  s tu d ie d  f ro m  th e  o xygen  d isso c ia tio n  
cu rve . K . Yabuki (J. Biochem. Japan , 1927, 8,
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107— 133).—The value of n  in  H ill’s formula yj 100=  
K xn/(1 + K xh) is variable. Log K  is a linear function 
of pa, bu t the angle of inclination is 60°.

Ch e m ic a l  A b s t r a c t s .
Influence of reduced atm ospheric pressure on 

the haem oglobin concentration of the b lood- 
corpuscles and on the action of the sp leen  on 
blood regeneration . L. D r a s t i c h  (Biochem. Z., 
1928, 195, 189—205).—An apparatus provided with 
an animal container and suitable for continuous 
use with pressures reduced to  300 mm. mercury, is 
described. The haemoglobin concentration (g. of 
haemoglobin/100 c.c. of corpuscles by haematocrit) of 
the corpuscles of an animal after living under reduced 
pressure for some time is below normal bu t later 
increases. In  splenectomised animals the blood 
regenerates under reduced pressure more slowly than  
in non-operated animals. Under reduced pressure, 
as in pernicious anaemia, the erythrocytes increase in 
size. Injection of spleen pulp favours the formation 
of corpuscles. P. W. C l u t t e r b u c k .

R espiratory proteins of the blood. III. A cid- 
com bining capacity and d ibasic  am ino-acid  
content of haamocyanin of L im ulus p o lyp h em iis .
A. 0. R e d f i e l d  and E. D. M a s o n  (J. Biol. Chem., 
1928, 77, 451— '157).—The haemocyanin of Limulus 
'polyphemus reacts as a univalent base with piK. 3-3; it is 
able to  bind 160 x  10"? mol. of acid per g. as deter
mined by titration, whilst calculation from the content 
of dibasic amino-acids leads to  a combining capacity 
for acid of 155-5 X 10~5 mol. per g.

C. R . H a r in g t o n .
Vapour p ressu re of d og 's b lood at body tem 

perature. A . G r o l l m a n  (J. Gen. Physiol., 1928, 
11, 495—506).—The vapour pressures of dog’s 
plasma and whole blood measured by the dynamic 
method a t 37-5° are both equal to  48-10 mm. of 
mercury, corresponding with an  osmotic pressure 
of about 8'2 atm. The vapour pressure of the 
ultrafiltrate of the plasm a is bu t slightly lower 
than th a t of the plasma itself by an amount corre
sponding with an  osmotic pressure of 0-06 atm . 
for the plasma-colloids. W. 0 . K e r m a c k .

M olecules an d  io n s  in  p la s m a . R . K e l l e r  
(Biochem. Z., 1928, 195, 14— 19).—A theoretical 
discussion of the effect of recent work on conceptions 
of the m obility of ions in plant and animal tissues and 
fluids. P. W. C l u t t e r b u c k .

E lec tro d ia ly s is  of s e ru m . G. E t t i s c h  and W. 
E w ig  (Biochem. Z., 1928, 195, 175—188).—The 
conditions are outlined for fractionation of serum- 
globulin by electrodialysis and compared w ith those 
of other authors. The best results are obtained with 
quick fractionation of undiluted serum, care being 
taken to  avoid any considerable change of p a and 
the tem perature being maintained within physiological 
limits. An albumin-collodion membrane is described 
and used as anodic membrane together with a parch
ment membrane. This membrane cannot be replaced 
by a pure collodion membrane. Under the con
ditions described, the globulin of about 40 c.c. of 
serum is completely precipitated in about 1 hr.

P. W. Cl u t t e r b u c k .

P hosphates in  blood and the urinary excretion  
of phosphates. R. T. B r a i n ,  H. D. K a y ,  and P . G. 
M a r s h a l l  (Biochem. J ., 1928, 22, 628—648).—The 
acid-soluble phosphorus in the plasma consists of 
inorganic phosphate, of which a t least 80% is ultra- 
filtrable and dialysable, and of organically combined 
(ester) phosphoric acid. The la tter is about 10% of 
the former. The amount of inorganic phosphate is 
less than  the amount expected from the Donnan 
equilibrium between corpuscles and plasma. The 
very low concentration of ester phosphorus in the 
plasma cannot be raised by taking phosphoric esters 
by mouth, b u t can be raised temporarily by in tra 
venous injection of these compounds. Doubling 
the plasma concentration of inorganic phosphate 
in the rabbit by intravenous injection results in 
about tenfold increase of excretion of the compound 
in the urine. W hen sodium glycerophosphate or fer
m entation sodium hexosediphosphate is injected 
there is a rapid rise of organic phosphorus in the 
plasma, which is followed by  a fairly rapid fall. 
At the same time the inorganic phosphate in  the 
plasma increases. This is reflected by an immediate 
increased excretion of inorganic phosphate in the 
urine, which reaches its maximum in the second hour 
after the injection, when the phosphoric ester content 
of the plasma has almost returned to  its normal 
value. Similar results were obtained by  injecting 
intravenously sodium glycerophosphate in  hum an 
subjects. There appears to  be a renal tliresliold for 
phosphate excretion. W ithin wide limits there is no 
relationship between the amount of urinary phosphate 
and the urinary volume. The various theories of 
the origin of urinary phosphate are critically discussed.

S. S. ZlLVA.
C olorim etric determ ination  of iron  and haemo

glob in  in  blood. II. S. Y. W o n g  (J. Biol. Chem., 
192S, 77, 409—412).—The blood is treated  with 
concentrated sulphuric acid and potassium per
sulphate in the cold, the m ixture is diluted and treated 
with sodium tu n g sta te ; iron is determined in an  
aliquot portion of the filtrate by the author’s colori
metric method (A., 1923, ii, 435).

C. R. I I arington.
E ffects of congestion  and h eat on the co m 

p osition  of venous b lood sam p les. Indirect 
determ ination  of iron and chlorine in  b lood- 
corpuscles. F. H. S m ir k  (Biochem. J ., 1928, 22, 
739—744).—The errors in the determinations of 
corpuscular blood-chloride are due to  incomplete 
separation of plasma from the corpuscles and no t to 
the chemical analysis. Congestion of the arm causes 
a concentration of iron and increased venosity in 
samples from the median basilic vein. This is 
associated with a reduced percentage of chlorine in 
the plasma and an increased percentage in the 
corpuscles. Heating the arm renders the venous 
sample more arterial in appearance and this is 
associated with a transference of chlorino ions from 
corpuscles to  plasma. The iron content of the blood 
m ay be raised. Venous samples should be taken 
with a minimum of congestion and should be thorough
ly shaken w ith atmospheric or alveolar air if they are 
to form a trustw orthjr index of changes in the plasma- 
chlorides of the general circulation. S. S . Z i lv a .
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D eterm ination  of chloride in  b lood-serum .
D. R a q u e t  (J. Pharm . Chim., 1928, [viii], 7,487—489). 
—A protein-free filtrate is prepared by precipitating 
the proteins with zinc ferrocyanide and chloride is 
then determined by Volhard’s method.

W . 0 .  K e r m a c k .  
U ric acid. I. C om parison of the d irect and  

iso la tion  m ethods for determ in ing uric acid in  
blood  filtrate, and a m odification  of F o lin ’s 
m ethod. R. E. W i e n e r  and H. J .  W i e n e r  (J. 
Lab. Clin. Med., 1926, 11, 1035—1045).—Preliminary 
isolation of the uric acid is recommended in the 
determination of uric acid in the filtrate obtained 
by Folin’s method. Silver lactate (5% in 5%  lactic 
acid, 5 c.c.) is added to the filtrate (10—20 c.c.), the 
mixture being centrifuged for 5—7 min., after keeping 
in the dark "for 5 min. The supernatant liquid is 
stirred with 10% lithium chloride solution (3 c.c.) 
and with water (8—10 c.c.), immediately centrifuged 
for S—10 min., 15% sodium cyanide solution (2 c.c.) 
added, then 1 c.c. of reagent, and the colour allowed 
to  develop for 20—30 min. The method is also 
applicable to the determination of uric acid in urine, 
details for which are given. Phenol, resorcinol, and 
tyrosine intensify the blue colour developed by uric 
acid and Benedict’s reagent; phenol and resorcinol 
react less markedly, and tyrosine only slightly, with 
Folin’s reagent. ’ C h e m ic a l  A b s t r a c t s .

D eterm ination  of urea in  serum  and w hole  
blood. L. B a l l i f ,  A. R e s n i c ,  and I .  L u n e v s k y  
(Compt. rend. Soc. Biol., 1927,97,1026— 1027; Chem. 
Zentr., 1928, i, 386).—The statem ent of Pagel (A.,
1924, ii, 575) and of Pechon (A., 1926, 763) th a t the
first quantities of blood removed are richest in urea 
is not confirmed. A. A. E l d r id g e .

M icro-m ethod  for the co lorim etric determ in
ation  of urea in  blood. (M iss )  F .  B e a t t i e  (B io - 
ch em . J ., 1928, 22, 711—719).—T h e  m e th o d  is  b a se d  
o n  th e  p r e c ip i ta t io n  o f u r e a  a s  d ix a n th y lc a r b a m id e  
fro m  d e p ro te in is e d  s e ru m  b y  th e  a d d it io n  of a n  
a lc o h o lic  s o lu tio n  of x a n th h y d r o l .  T h e  re s u l ts  a re  
in  g o o d  a g re e m e n t w ith  th o s e  o b ta in e d  b y  th e  u re a s e  
m e th o d . S. S. Z i l v a .

L ipochrom es. III. D eterm ination  of carotin  
in b lo o d  and tissu es. C. L. C o n n o r  (J. Biol. C h e m .,
1925, 77, 619—626).—Blood-plasma is treated with
an equal volume of 95% alcohol, the excess of the 
latter poured off, and the residue shaken with light 
petroleum ; tissues are hydrolysed with aqueous- 
alcoholic potassium hydroxide, water is removed from 
the hydrolysate with calcium sulphate, and the whole 
is then extracted with light petroleum ; further 
extraction with 85% alcohol removes xanthophyll; 
the carotin in  the light petroleum extracts is deter
mined colorimetrically by  comparison with a solution 
of potassium dichromate. Figures are given for the 
carotin content of hum an blood and of various animal 
tissues. C. R. H a r in g t o n .

C olorim etric determ ination  of lipo id  p h o s
phorus in  blood. A. R. H a r n e s  (J. Biol. Chem., 
1928, 77, 405—407).—Dried blood is extracted with 
chloroform and the phosphorus in the extract deter
mined by the method of Briggs (A., 1922, ii, 718).

C. R. H a r in g t o n .

D eterm ination  of b lood-sugar. 0 . F o l i n  (J. 
Biol. Chem., 1928, 77, 421—430).—Blood is freed 
from protein by treatm ent with a dilute solution of 
tungstic acid; an aliquot portion of the filtrate is 
heated with potassium ferricyanide in presence of 
sodium cyanide and sodium carbonate; ferric 
sulphate is then added and the resulting blue colour 
compared with th a t resulting from similar treatm ent 
of a known solution of dextrose. The method requires 
only 0-1 c.c. of blood. C. R . H a r i n g t o n .

M ercurial deprotein isation  of b lood in  the 
determ ination  of dextrose. G. F o n t e s  and L . 
T h i v o l l e  (Bull. Soc. Chim. biol., 1928, 10, 581— 
589).—The copper amalgam, produced in the pre
viously described method of deproteinisation (A.,
1927, 690), is found to  absorb small amounts of 
dextrose. The amount of this amalgam produced 
m ay be reduced to  a minimum by the use of potassium 
hydroxide and tartaric  acid in place of sodium hydr
oxide and acetic acid, respectively.

G . A. C. G o u g h .
Condition of the (“ f r e e ” ) su gar in  serum . 

L . F. L o e b  and D. K r u g e r  (Z. Min. Med., 1927,106, 
354—359; Chem. Zentr., 1928, i, 372).— “ Free ” 
blood-sugar consists of the reducing substances, 
chiefly dextrose, present after the deproteinisation 
of whole blood, plasma, or serum ; “ bound ” blood- 
sugar consists of the substances which exhibit reducing 
properties only after hydrolysis. The la tter sub
stance has not yet been identified. The free sugar 
in normal and diabetic individuals is molecularly 
disperse. A. A. E l d r i d g e .

R educing substances in  the b lood of the dog
fish  and certain  other fish es. F. D. W h i t e  (J. 
Biol. Chem., 192S, 77, 655—669).—Figures are given 
for the sugar content of the blood of various fishes; 
th a t  of the dogfish is very low immediately after 
capture, bu t on keeping the fish for 4 days, under 
normal or fasting conditions, i t  rises to  a constant 
level of 55—60 mg. % ; in this fish the blood-sugar 
is almost entirely fermentable by yeast, bu t in 
various teleostean fishes there is present 10— 12 mg. % 
of non-fermentable reducing substance. Asphyxi
ation does no t produce hyperglycsemia in  the dogfish.

C. R . H a r in g t o n .
Course of g lyco lysis  in  the b lood  of n orm al and 

diabetic subjects. S. A. H o l b o l l  (Acta med. 
scand. Suppl.-Bd., 1926, 16, 509—514: Chem.
Zentr., 1928, i, 84).—A discussion; lack of “ neo
glucose ” is indicated. A. A. E l d r id g e .

R ole of calcium  in  the action of the glycolytic  
enzym e and the phosphatase of blood. A.
R o c h e  and J . R o c h e  (Compt. rend. Soc. Biol., 1927, 
97, 804—806; Chem. Zentr., 192S, i, 371).

D eterm ination  of succin ic acid in  blood.
P. W. C l u t t e r b u c k  (Biochem. J ., 1928, 22, 745— 
748).—The am ount of succinic acid recovered from 
tissues by Moyle’s method (A., 1924, i, 791) was 
86—2%  and not as high as th a t  obtained by Moyle 
in  determinations in muscle (95^5% ). The method 
has been modified and adapted to  the determination 
of succinic acid in blood, the amount of acid recorded 
being 8 7 ^ 3 % . S. S. Z i l v a .
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Serum  lipase. Influence of chem ical and 
physical treatm ent. E . A d l e r  (Deut. med. 
Woch., 1927, 5 3 , 1987— 1988; Chem. Zentr., 1928, 
i, 364).—A study of changes caused by injection of 
protein, disturbance of mineral metabolism, and 
so-called specific stimulation. A. A. E l d r i d g e .

A cid fixation  and sw ellin g  of fibrin. I. E.
V o i t .  II. F. S c h u l d e n z u c k e r .  III. F. L o c h -  
m u l l e r . —See this vol., 706.

P hysico-chem ical properties of the cell m em 
brane. IV. Change in  the p erm eab ility  of red  
blood-corpuscles [caused] by  hsem olytic agents. 
V. O bservations on the heem olytic process  
w ith  the u ltram icroscope. M. S u z u e  (J. Bio- 
phys., 1927, 2, 49—65, 67—80).—IV. Experiments 
on the conductivity of red blood-cells, subjected to 
the action of saponin, ethyl alcohol, and high tem per
ature, show th a t the permeability of the cell mem
brane increases with increasing application of the 
agent until hajmolysis takes place, whilst in  the cases 
of hydrochloric acid and ammonia no alteration in 
permeability is observed until the cell membrane 
disrupts and haemolysis occurs.

V. Three types of hajmolysis are distinguished. 
The first is brought about by acids and bile, the 
second by bases, high tem perature, or hypotonic 
solutions, and the th ird  by saponin, alcohols, and 
hypertonic solutions. W. 0 . K e r m a c k .

The erythrocyte as a colloidal chem ical system .
II. Isoelectric zone of erythrocytes. A. P. 
K onikov (Zliur. exp. Biol. Med., 1927, 6, 406—418).— 
The acid agglutination of erythrocytes in an 8% 
sucrose solution occurs within a definite p K range in 
each series, and the degree of agglutination varies 
in each species. The acid hajmolysis and agglutin
ation reactions are reciprocally related.

Ch e m ic a l  A b s t r a c t s .
P oison  of the w ater snake (T ropidonotus  

natrix). I. A ction of the w ater snake blood on 
the iso lated  cold-blooded heart. 0 . G e s s n e r  
(Arch. exp. Path . Pharm ., 1928, 1 3 0 , 375—383).— 
The substance present in blood-serum or -plasma of 
the water snake acting on the isolated heart of the 
frog or toad is probably no t related to  digitonin but 
from its pharmacological action appears to  be of a 
saponin nature. W. 0 . K e r m a c k .

Inorganic com position  of hum an and anim al 
tissues. L. L e m a t t e ,  G. B o i n o t ,  and E. K a h a n e  
(Bull. Soc. Chim. biol., 192S, 1 0 , 553—567).—Detailed 
determinations of the inorganic components of 
various organs of m an and animals are given and 
special precautions are taken to  avoid analytical 
errors. Although hum an brain contains more 
phosphorus th an  the liver or the spleen, in animals 
the testes and the thym us gland often possess higher 
phosphorus contents. In  all cases examined the 
spleen has the highest iron value and nearly all the 
iodine of the body is concentrated in the thyroid 
gland. The sulphur and nitrogen values for the 
same organs in different animals show wide variations.

G . A. C. G o u g h .
A nim al nutrition. VI. D istribution  of the 

m ineral elem en ts in  the an im al body as influenced

by age and condition. A. G. H o c ja n  and J .  L. 
N ie r m a n  (M o. Agric. Exp. Sta. Res. Bull., 1927, [107],
1— 45).—Determinations of the composition of the 
ash of cattle indicate that- the mineral content of the 
lean and fat, or of the hide and hair is unaffected by 
age or condition, bu t the to tal mineral content of the 
internal organs decreases with age. The blood- 
sodium tends to  decrease with age. The skeletal 
calcium, phosphorus, and magnesium contents increase 
with age. C h e m ic a l  A b s t r a c t s .

Iodine as a b iogenic elem ent. XV. A nim al 
organs and products and their iodine content. 
XVI. O ccurrence of iodine in  fodders and  
m anures. K. S c h a r r e r  and J .  S c h w a i b o l d  (Bio- 
chcm. Z., 192S, 195, 22S—232, 233—237; cf. A .,
1926, 638; 1927, 372, 79S, 903).—XV. The iodine 
content of pig’s heart, liver, lung, kidney, and spleen 
is subject to  considerable variation, b u t is always low 
(5-5—40 y-% ) and after continued peroral adm inistr
ation of iodide only the liver, kidney, and spleen show 
any increase, the kidney reaching 66 y-% . The 
iodine content of the milk of cows fed on m arshy 
pasture or on hay obtained therefrom, is only 50% 
higher than  normal, whereas milk of cows fed on 
pastures after flooding with sea-water contained 
300—800% more iodine than  th a t of Swiss cows.

XVI. Tables indicate the iodine contents of different 
types of fodder, artificial manures, and of a variety 
of samples of Chile saltpetre. The last-named contains 
almost all its iodine as iodate.

P. W . C l u t t e r b u c k .  
D eterm ination  of iodine in the thyroid  gland. 

K. W i n t e r f e l d  and H. R o e d e r e r  (Apoth. Ztg., 
1928, 43, 132).—The dry material (0-5 g.) is fused 
w ith borax (1-5 g.) and sodium potassium carbonate 
(1 g.), the cool mass extracted with warm dilute 
sulphuric acid (7 c.c.) and water, filtered, and the 
filtrate shaken in  a glass-stoppered flask with bromine 
water. After 10 min., 2—5 drops of liquefied phenol 
are added, and after mixing and keeping for several 
minutes, 0-1 g. of potassium iodide and 5 c.c. of 25% 
phosphoric acid are added, the liberated iodine being 
titra ted  with thiosulphate solution.

Ch e m ic a l  A b s t r a c t s .
E m bryonic m etab olism . I. Isolation  of four 

pentose nucleotides from  chicken em bryos. II. 
Iso la tion  of a hexose nucleic acid. H. 0 . C a l v e r y  
(J. Biol. Chem., 1928," 77, 489—495, 497—503).—
I. There was isolated from chicken embryos a 
(3-nucleoprotein, sim ilar in properties to  th a t of 
Ham m arsten (A., 1S94, i, 310), which yielded, on 
hydrolysis, the same four pentose nucleotides as 
are obtained by hydrolysis of yeast nucleic acid. I t  
is proposed to  substitute the terms hexose nucleic 
acid and pentose nucleic acid for the thymus nucleic 
acid and yeast nucleic acid a t present employed.

II. In  addition to the above-described p-nucleo- 
protein, chicken embryos contain a hexose nucleic 
acid which is apparently identical with the nucleic 
acid obtainable from other animal tissues.

C. R. H a r in g t o n .
Rapid form ation  of adipocere during cadaveric  

putrefaction. E. B a r r a l  (J. Pharm . Chim., 1928, 
[viii], 7, 486—487).—More than twice the normal
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am ount of fa t has been found in a cadaver three months 
after death. W. 0 . K e r m a c k .

H ydrolysis of keratin  for tryptic d igestion .
I I I .  Z. S t a r y  (Z. physiol. Chem., 1928, 175, 178—- 
236; cf. A., 1924, i, 1007; 1925, _i, 847).—K eratin is 
converted by the action of bromine, chlorine, or by 
weak oxidising agents into products which are almost 
as complex as and physically similar to the original 
substance, b u t are readily hydrolysed by trypsin, and 
i t  is considered th a t long-chain polypeptides are 
formed by the bromination or oxidation. Hydrolysis 
of keratin  by acids or alkalis gives products, however, 
which are resistant to trypsin. Thus by the action 
of bromine and acetic acid on hum an hair, fractions 
containing bromine are obtained which have the 
properties of peptones or even higher p ro teins; these 
fractions differ in  composition, precipitation reactions, 
and solubilities, bu t they are all digested by trypsin. 
I t  is concluded th a t keratin  consists of substances 
which, on oxidation by this method, yield polypeptides 
and th a t this change cannot be produced, except 
perhaps to a slight extent, by the partia l hydrolysis 
of hair. Fractionation, purification, or drying of 
these fractions results in a loss of digestibility by 
trypsin and a decrease in solubility. Possible 
explanations of the resistance of keratin  to  tryptic 
digestion are discussed. Exam ination of the values 
given by other workers for the amounts of the different 
amino-acids present in various proteins leads to  the 
conclusion th a t a relatively large amount of the original 
protein (never less th an  20%) is unaccounted for as 
carbon, nitrogen, oxygen, hydrogen, and sulphur 
of these amino-acids and the  term  protein “ residue ” 
is applied to this remainder. This “ residue ” 
contains a much higher percentage of oxygen th an  the 
original protein and this excess of oxygen cannot be 
attribu ted  to imperfect determinations of the hydroxy- 
amino-acids. The protein “ residues ” from various 
anim al proteins are of fairly constant composition, 
bu t the “ residues ” from the alcohol-soluble vegetable 
proteins (zein, gliadin, hordein, and rye-prolamin) 
contain rather less oxygen. Scleroproteins (fibroin, 
koilin, ovokeratin, and elastin) give figures which 
are in general agreement with those for the other 
proteins, although greater individual variations occur 
here. The possible nature of the substances or groups 
containing oxygen is discussed. A. W o rm all .

D eterm ination  of carbam ide and am ino-acid  
nitrogen  in  an im al tissu es. V. C. K i e c h  and 
J . M. L u c k  (J Biol. Chem., 1928, 77, 723—731).— 
The tissue is minced, frozen with liquid air, and 
pulverised; a  weighed sample is suspended in ice- 
water and treated  with tungstic a c id ; aliquot portions 
of the filtrate are employed for the determination of 
carbamide by the xanthhydrol method and of amino- 
acid nitrogen by the Van Slyke m ethod; in the 
latter case ammonia is removed by boiling with 
sodium hydroxide. C. R. H a r in g t o n .

T hiol titra tions w ith  iod in e-starch  and  
sod iu m  nitroprusside. R. B i e r i c h  and K . K a l l e  
(Z. physiol. Chem., 1928, 175, 115—134).—These 
two methods for the determ ination of the thiol 
content of tissues have various sources of error and 
different dilution factors. If corrections are applied

to the nitroprusside drop method, the values 
obtained are nearer the theoretical value than 
are those given by the iodine-starch method. Both 
methods give results which are too high for tissue 
extracts and with more dilute solutions the error is 
still greater. The dilution factors are specific for 
each of the methods, bu t the factors are not affected 
appreciably by acids (concentrations of 0-5—8-0% 
hydrochloric acid) or by the presence of trichloro
acetic acid. If the titration is carried out a t a higher 
tem perature, the iodine requirement of a tissue 
extract increases, whilst the effect of dilution on the 
titra tion  value is less pronounced a t low temperatures. 
The iodine value for a trichloroacetic acid extract of 
tissues (liver, muscle, or yeast) decreases if the extract 
is exposed to  the air. This decrease is attributed 
to  the oxidation of the thiol group, and in an 
atmosphere of oxygen the decrease is five times as 
large as th a t in air. Determinations on tissues which 
have been exposed to the air for some horns and then 
extracted show th a t the iodine requirement rises with 
increased exposure. The to tal sulphur in the extracts 
is approximately constant and the increase in 
the thiol value is attribu ted  to the cleavage of 
cysteine from complexes containing the thiol 
group. Yeast does not show this increase in iodine 
requirement on keeping. To reduce the errors 
obtained by both methods it  is suggested th a t the 
tissues should be “ fixed ” as quickly as possible 
by means of trichloroacetic acid, or if necessary kept 
on ice, and th a t the filtrates should be as concentrated 
as possible and be titra ted  a t  a low tem perature 
( — 15°). A . W o rm all .

D eterm ination  of to ta l chloride and loosely  
com bined chloride in  g a str ic  juice. D. R a q u e t  
and M. P a g e t  (J. Pharm. Chim., 1928, [viii], 7, 
489—492).—Total chlorides in gastric juice are 
determined by precipitating the organic m atter by 
means of zinc ferrocyanide and determining the 
chloride in the filtrate by Volhard’s method. The 
loosely combined hydrochloric acid and the inorganic 
chlorides are determined in a similar way after 
expelling the free hydrochloric acid by heat.

W . O. K er m a c k .
M etabolism  of the b ile. I. D eterm ination  of 

bile  acids in  blood. M. A l d r i c h  and M. S. 
B l e d s o e  (J. Biol. Chem., 1928, 77, 519—537).— 
Blood is treated  with alcohol and filtered; the filtrate 
is decolorised with charcoal and an aliquot portion is 
treated with barium hydroxide and evaporated to 
dryness; the residue is extracted with ether and the 
insoluble portion, containing the bile acids as barium 
salts, is treated  with sucrose and sulphuric ac id ; the 
resulting solution, after removal of barium sulphate, 
is compared colorimetrically with one obtained by 
subjecting a known solution of sodium glycocholate 
to the Pettenkofer reaction under similar conditions. 
The method is applicable to  5 c.c. of blood; when 
applied to mixtures of bile salts i t  gives results in 
agreement with those obtained by the method of 
Schmidt and D art (A ., 1921, ii, 284).

C. R . H a r ix g t o n ._
O rigin of b ile  acids. I. D eterm ination  of b ile  

acid, ch olesterol, and the other unsaponifiable



BIO CHEMISTRY. 789

constituents in  d o g ’s b ile. M. J e n k e .  II. 
C holesterol-b ile-acid  balance in  a dog w ith  com 
plete b ile  fistu la . III. S ter ic  configuration oi 
sterols and their influence on the form ation  of 
bile acids. E . E n d e r l e n ,  S . J . T h a n n h a u s e r ,  
and M. J e n k e  (Arch. exp. Path . Pharm ., 1928. 130, 
280—291, 292—307, 308—318).—I. The bile is'freed 
from mucin by addition of alcohol and the bile acids 
and cholesterol are liberated by hydrolysis with 
potassium hydroxide solution. The cholesterol is 
separated by extracting the alkaline solution with 
ether. From this extract the cholesterol is precipi
tated by means of digitonin and the unsaponifiable 
materials left after separation of the cholesterol are 
determined gravimetrically. The bile acids and fa tty  
acids are extracted with a m ixture of ether and light 
petroleum, and the bile acids are then determined 
from polarimetric observations. In  dogs with bile 
fistula free cholic acid is eliminated in the bile as 
well as conjugated acids, and bile acids administered 
by the mouth are quantitatively excreted in the bile. 
A titration method for the determination of bile acids 
is given.

II. Evidence is adduced th a t the bile acids are not 
formed from cholesterol in the animal body.

II I . When administered intravenously, coprosterol
and aZZocholesterol, which are stereochemicallj' closely 
related to cholic acid, increase the ou tput of bile 
acids. I t  is not certain whether coprosterol and 
aZfocholesterol are converted into bile acid or whether 
they exert some specific action on the synthesis or 
excretion. W. 0 . K e r m a c k .

D eterm ination  of pancreatic secretion . S.
Ok a d a , E. S aktjrai, T. I m a z u , and EL. K tjramochi 
(Proc. Im p. Acad. Tokyo, 1928, 4, 131— 133).—The 
contents of the duodenum are collected, by means of 
a duodenal tube, for a period of 3 hrs. and the trypsin, 
amylase, and lipase contents are then determined. 
The to tal enzymic efficiency is not markedly affected 
by the addition of stimulants, is somewhat less for 
subjects above 40 years of age, and is low in females.

J . S t e w a r t .
D iffusion of carbam ide in  various body flu ids.

C. T. R i e t t i  (Compt. rend. Soc. Biol., 1927, 97, 
1038—1039; Chem. Zentr., 1928, i, 373).—In  a dog 
the kidneys of which had been excluded from the 
circulation, carbamide injected into the blood was 
found first in the saliva, in the cerebrospinal fluid, 
fairly soon in the pancreatic juice, in the bile, and very 
soon in the lymph. A. A. E ld r i d g e .

D eterm ination  of carbam ide in  urine. M. 
H o p f (Biochem. Z., 1928, 195, 206—209).—Lau- 
bender’s method (A., 1927, 896) for the micro
determination of carbamide is very trustworthy 
provided the directions are rigidly followed. The 
urease method is equally good provided th a t the 
action of the urease is carried out by Pincussen’s 
or Laubender’s method, th a t distillation of ammonia 
proceeds for 50 min., and th a t the tem perature never 
rises above 45°. P . W. C lu t t e r b u c k .

D e te rm in a tio n  of h ip p u r ic  ac id  an d  free  benzoic 
acid  in  th e  u r in e  of c a ttle . F . J .  W a r t h  and 
N. C. D. G u p t a  (Biochem. J ., 1928, 22, 621—627).— 
After alkaline hydrolysis the liquid is acidified and

3 F.

shaken with a definite volume of petroleum. The 
liberated benzoic acid is determined with the aid of a 
partition coefficient. The method when applied to  
unhydrolysed urine gives some indication th a t 
titratab le impurities are likely to be determined with 
the free benzoic acid. The partition coefficient of 
benzoic acid between water and different solvents 
has been determined. S. S. Zil v a .

Indican in  urine analysis. E . S c h l e c h t  
(Pharm. Ztg., 192S, 73, 567).—Polemical, maintaining 
th a t urine containing indican reduces Nylander’s 
solution. S . C o f f e y .

Indican in  urine analysis. C. O t t o  (Pharm . 
Ztg., 1928, 73, 567; cf. preceding abstract).—A 
sample of horse urine containing indican no longer 
reduced Fehling’s or Nylander’s solutions when freed 
from protein. Potassium indoxylsulphonate has no 
reducing action on the above reagents either alone or 
when mixed with urine containing comparatively 
small or large amounts of indican, provided the latter 
has been freed completely from other reducing 
substances (cf. Jolles, this vol., 662). S. C o f f e y .

D etection  of album in  in  urine. A. J o l l e s  
(Deut. med. Woch., 1927, 53, 1906—1907; Chem. 
Zentr., 1928, i, 99).—The usual methods are critically 
discussed; the Spiegler-Jolles reagent is modified.

A. A. E l d r id g e .
D eterm ination  of urobilin  in  urine and fseces.

E . G r e p p i (Folia clin. chim. micros., 1926,1, 61—67; 
Chem. Zentr., 1928, i, 99).—In  Terwen’s method, a 
second reduction after neutralisation is recommended.

A. A. E l d r id g e .
D eterm ination  of s ilic ic  acid in  urine and  

faeces. B. K i n d t  (Z. physiol. Chem., 1928, 174, 
28—39).—The urine (300—500 c.c.) or fseces (40— 
50 g.) is carefully oxidised with 100 c.c. of concentrated 
nitric acid, the m ixture evaporated almost to dryness, 
the residue mixed with a little water and incinerated, 
the ash warmed with hydrochloric acid for 15 min., 
and the m ixture evaporated to dryness and heated 
a t 140° for 1 hr. Dilute hydrochloric acid is again 
added and the process repeated twice. The residue 
is finally boiled with hydrochloric acid and filtered 
through a spccial paper. Some silicic acid remains 
unprecipitated in the first filtrate, and may be 
recovered by evaporating to  dryness and treating 
three times with dilute hydrochloric acid followed 
by evaporation and heating a t 140°, as before. The 
second precipitate is collected on a second paper. 
B oth precipitates are dried in a platinum  dish, 
ashed, and weighed. Hydrofluoric acid and a few 
drops of sulphuric acid are added, and the dish i3 
again heated to  constant weight. The difference in 
weight represents the weight of silica. For the latter 
stages of the analysis an alternative precipitation 
m ethod in which mercury ammonium carbonate is 
used is also described, but the first method is recom
mended for most purposes. H . D. K a y .

S ilic ic  acid excretion  in  m an after ingestion  
of sod iu m  silicate. O. R ie s s e r  and B. K in d t  (Z. 
physiol. Chem., 1928, 174, 40—46).—After a diet 
relatively rich in silicic acid (bread containing 1-28 g. 
per day of S i02 added as sodium silicate) there is an
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increase of silicic acid both in the urine and in the 
faeces. In  two subjects, a t least 34% of the ingested 
silicic acid is absorbed from the. intestine, and both 
the  urinary and feecal excretion of this substance 
increase. A  portion (22— 34%) is not excreted 
during the 24 hrs. following the ingestion.

H. D. K a y .
N a t u r e  o f  m a t e r i a l  in  l i v e r  e f f e c t iv e  in  p e r 

n ic i o u s  a n a e m ia . II. E . J . C o h n , G . R . M in o t ,
G. A: A l l e s , and W. T. S a l t e r  (J. Biol. Chem., 1928, 
77, 325—358; cf. ibid., 1927, 74, lxix).—Fresh 
minced liver was brought to  p a 5-0 by addition of 
sulphuric acid and the  water-soluble substances were 
thoroughly ex tracted ; coagulable protein was removed 
from the extract by heating a t  70°, and the filtrate 
concentrated under diminished pressure. The solution 
was treated  with alcohol to make a 70% concentration 
of the latter, the precipitate was rejected, the filtrate 
was again concentrated, and poured into enough 
alcohol to  make a  final concentration of 95% ; the 
aqueous solution of the resulting precipitate was 
cleared with basic lead acetate, and, after removal of 
excess of lead, was treated  with phosphotungstic 
acid. The solution obtained on recovery from the 
phosphotungstates was rich in the active substance; 
of the best preparations doses of 0-6 g. per day 
(calculated as ash-free organic m atter) exercised 
a  definite physiological effect. These preparations 
contained, on an ash-free basis, about 19% of n itrogen; 
they were free from carbohydrate and from iron. The 
active substance is precipitated by mercuric acetate 
in  neutral solution; the possibility of its identity  
with vitam in-ij is excluded. The physiological assay 
of the active substance is discussed.

C. R. H a r in g t o n .
Iron  in  nutrition . V. A vailab ility  of ra t for  

stu d ies in  anaemia. J .  W a d d e l l ,  H . S t e e n b o c k ,  
C. A. E lv e h j e m ,  and E . B. H a r t .  VI. Iron sa lts  
and iron-containing- ash  extracts in  correction of 
anaemia. J .  W a d d e l l ,  C. A. E lv e h j e m ,  H . S t e e n 
b o c k ,  and E . B. H a r t .  VII. Copper as supple
m en t to  iron  for haem oglobin form ation  in  the  
rat. E . B. H a r t ,  H . S t e e n b o c k ,  J .  W a d d e l l ,  and
C. A. E l v e h je m  (J. Biol. Chem., 1928, 77, 769—775, 
777—795, 797—812).—V. Young rats weaned a t  3—4  
weeks and placed on a diet of cow’s milk form suitable 
subjects for the investigation of nutritional anaemia.

VI. Inorganic iron salts (0-5 g. Fe per day) are 
not effective in curing nutritional anaemia in young 
rats, whilst the ash of liver, lettuce, and maize con
taining 0-5 g. of iron, or an acid extract of such ash, is 
highly effective.

VII. An extract of liver as used for the treatm ent
of pernicious anaemia in man, as also the ash of this 
preparation, formed, in combination with inorganic 
iron, a cure for nutritional anaemia in rats. The active 
portion of the above ash could be concentrated by 
treatm ent of a dilute hydrochloric acid extract of the 
ash with hydrogen sulphide, and the effect of the 
ash could indeed be im itated by th a t of small amounts 
of copper. C. R. H a r in g t o n .

D etection  of h om ogen tisic  acid  in  serum  in  
alkaptonuria. G. K a t s c h  and E. M etz (Deut. 
Arch. Idin. Med., 1927, 157, 143—157; Chem.

Zentr., 1928, i, 386).—In  a case of alkaptonuria the 
serum contained 1 mg.-%. A. A. E l d r id g e .

A m ino-acids of flesh . II. D iam ino-acid  
content of so m e norm al and pathologica l tissues.
J .  L. R o se d a l e  (Biochem. J .,  1928, 22, S26—829).— 
The diamino-acid contents of the tissues of different 
animals and of different parts of a norm al animal are 
similar. There is a low content of lysine in  carcinoma 
and in  chickens which have derived the whole of 
their food protein from maize. No m arked differences 
were observed between the results obtained by Van 
Slyke’s and by the  modified Kossel’s m ethod for the 
determ ination of diamino-aeid. S. S. Zil v a .

C holesterol content of the b lood  of infants and 
children. A. G o ld b lo o m  and R . G o t t l i e b  (Can. 
Med. Assoc. J .,  1927, 17, 1333—1336).—The chole
sterol content of whole blood is the greater, the 
younger is the individual. The effect of various 
pathological conditions was investigated.

Ch e m ic a l  A b s t r a c t s .
P ancreatic activ ity  in  d iabetes m ellitu s. S. 

O k a d  a , T . Im a zh , K . K u r a m o c h i,  K . H o r iu c h i ,  and 
T. T s h k a h a r a  (Proc. Im p. Acad. Tokyo, 1928, 4, 
134—135).—The disturbance of pancreatic function 
manifests itself in the diminution of enzymic 
activity , or of the  am ount of juice, or of both, the 
greatest alteration in enzymic efficiency, and activity 
being in  the proteolytic and lipolytic enzymes. There 
m ay be disturbance either of tho internal or of the 
external secretion of the pancreas, or of both, the 
severity of the diabetes not necessarily running parallel 
to the degree of disturbance in the external secretion.

J . S t e w a r t .
Sign ificance of the non-ferm entable reducing  

su bstan ces of th e  b lood  in  diabetes. I. M. , 
R a b in o w it c h  (Biochem. J .,1928 ,22,751—757).—The 
non-fermentable reducing substances of the blood 
vary  between 16 and 31 mg. per 100 c.c. (as dextrose) 
and are fairly constant for tho individual. There are 
no significant differences between norm al and diabetic 
bloods. Blood-sugar curves after the  adm inistration 
of dextrose show no significant differences in  the 
am ounts of these substances between norm al and 
diabetic subjects. A rterial and venous blood-sugar
time curves obtained simultaneously are identical in 
norm al and diabetic subjects as far as variations of 
non-fermentable reducing substances are concerned. 
The am ounts of non-fermentable reducing substances 
are not influenced in the blood of the diabetic by 
insulin adm inistration. The metabolism of non- 
fermentable substances is therefore no t disturbed in 
diabetes. S. S. Z ilv a .

P la sm a  lipo id s. I. F atty  acids of blood- 
p lasm a in  d iabetes and nephrosis. S. M. L in g  
and S.- H . L iu  (Chinese J .  Physiol., 1928,2,157— 161). 
—The fa tty  acids of norm al plasm a are highly un
saturated, with an  average iodine value of 156-6. In 
diabetes mellitus and in  nephrosis they  are much less 
unsaturated, and their iodine value is lower, being 
45—98 in the former and 59—87 in the la tter disease.

H . D. K a y .
Iodine and exophthalm ic go itre . W. H. J a n 

s e n  and F. R o b e r t  (Deut. Arch. klin. Med., 1927, 
157, 224—246; Chem. Zentr., 1928, i, 5 3 9 ).—The
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iodine content of the normal hum an thyroid gland is
2-2—4-58 (average 3-3) mg. Values in  exophthalmic 
goitre are recorded. A. A. E l d r id g e .

L actic acid  content of the blood in  hepatic  
disease. A. A d le r  and H . L a n g e  (Deut. Arch, 
klin. Med., 1927,157, 129—142; Chem. Zentr., 1928, 
i, 371).—The normal blood-lactic acid value is 7— 13 
mg.-%. In  hepatic disease the value is raised.

A. A. E l d r id g e .
E stérification  of serum -ch olesterol in  hepatic  

disease. M. B u r g e r  and H . H a b s  (Klin. Woch.,
1927, 6, 2221—2223 ; Chem. Zentr., 1928, i, 376).—
A study  of the relation of free and esterified serum- 
cholesterol values to  various pathological conditions 
of the liver. A. A. E l d r i d g e .

P rotein  m etab o lism  and phosphorus content 
in  experim ental hæ m olytic  and s ta s is  icterus. 
T. H a t a k e y a m a  (J. Biochem. Japan , 1927, 8, 261— 
273). C h e m i c a l  A b s t r a c t s .

C om position  of blood in  lipæ m ia after haemor
rhage. E. H . E i s h b e r g  and A. M. F i s h b e r g  (Bio
chem. Z., 1928,1 9 5 ,  20—27).—In  rabbits, from which 
35 c.c. of blood were removed daily) lipæmia developed, 
the increase in blood-fat and -cholesterol being due 
to loss of serum-proteins, particularly albumin, this 
loss causing a  compensatory mobilisation of fa t in 
order to  m aintain the  colloid osmotic pressure a t its 
normal level. P . W. C l u t t e r b u c k .

A cid -b ase equ ilibrium  in  the p lasm a in  
m alaria. S. H. L iu  (Chinese J. Physiol., 1928, 2, 
161— 156).—The equilibrium has been studied in 13 
ciises of m alaria. All the values found (for p n, to tal 
base, hydrogen carbonate, chloride, and protein) lie 
within norm al limits. During the  feverish stage the 
p B remains Unchanged, b u t there is a slight increase 
of to ta l base and a slight decrease in hydrogen 
carbonate and chloride. The excess of residual base 
in fever is bound by organic acids of undetermined 
nature. The above effects are not a specific result of 
bacterial infection b u t are due to  the fever.

H. D. K a y .
Sugar and chloride content of the cerebro

sp inal flu id  w ith  sp ecia l reference to  neuro
syphilis. S. W. B e c k e r  (J. Lab. Clin. Med., 1926,
12 , 43—52).—In  neurosyphilis there was a small, 
variable decrease in the reducing substances of tlio 
cerebrospinal fluid. Thero is a slight normal variation 
in the  sugar content. Alim entary hyperglycæmia 
produced no increase of sugar in  the cerebrospinal 
fluid. The variation in  chloride content is not so 
great as for blood-chloride; in  ncurosyphilis the 
chloride content of the  cerebrospinal fluid was normal.

Ch e m ic a l  A b s t r a c t s .
A vitam in osis. VII. Influence of experi

m ental scurvy on the syn th esis  of h ippuric acid. 
A. P a l l a d i n  and D. Z u w e r k a l o w  (Biochem. Z .,
1928, 1 9 5 , 8-—13).—In  guinea-pigs, the power to 
synthesise hippuric acid is decreased in proportion to 
the ex ten t of development of scurvy.

P. W. Cl u t t e r b u c k .
E xperim ental tetany. C. I. U r e c h i a  and G. 

P o p o v ic i t j  (Compt. rend. Soc. Biol., 1927, 9 7 , 1012— 
1015 ; Chem. Zentr., 1928,i, 373).—Thyro-parathyroid-

ectouiised dogs show in the prc-tetanic period an 
increase in phosphorus content and a  reduction in 
th a t of calcium. Rigidity and convulsions are 
accompanied by  a reduction of the  phosphorus, b u t 
scarcely of the calcium, content. The phosphorus 
content immediately before death is extremely large.

A. A. E l d r id g e .
S tate of p lasm a-calciu m  in  parathyroidectom - 

ised  dogs. C. I. R e e d  (J. Biol. Chem., 192S, 77, 
547—554).—Acute te tany  following parathyroid
ectom y develops when the Ca : P  ratio  falls to  unity  
or less; in some animals, however, a condition of 
“ la ten t ” te tany  occurs in  which such low C a : P  ratios 
are observed’without accompanying symptoms. After 
parathyroidectom y there is a  tendency towards both 
relative and absolute dim inution of the diffusible 
fraction of the plasma-calcium, b u t this result is not 
constant. C. R . H a r in g t o n .

H ydrogen-ion  concentration  and carbon d i
oxide content of the b lood of d ogs after rem oval 
of the accessory thyroid . W . E. W e n n e r  and E . 
M u n t w y l e r  (Proc. Soc. E x p . Biol. Med., 1927, 2 4 , 
480— 482; Chem. Zentr., 1928, i, 84).—Neither in 
m anifest nor in  la ten t te tany  was alkalosis observed, 
even when the  carbon dioxide content was reduced. 
In  one case, production of lactic acid caused a change 
of p a from 7-29 to  7-09. A. A. E l d r i d g e .

O xygen consum ption  by various t issu es  and  
by m u scle  of various an im als. K . T s u n e y o s h i  
(J. Biochem. Japan , 1927, 7 , 227—233).—The 
oxygen-consuming power of various tissues and 
muscle is compared. C h e m ic a l A b s t r a c t s .

E ffect of lip in  and a llied  substances on the  
oxidative activ ity  of tissu es . K. T s u n e y o s h i  
(J. Biochem. Japan , 1927, 7 , 235—258).—Lecithin 
increases, whilst cholesterol diminishes, the con
sum ption of oxygen by t issue powder and the oxidation 
of amino-acids on charcoal; kophalin, cuorin, 
cholesterol esters, hydrogenated or hydrolysed lecithin 
show no effect. ^ C h e m ic a l A b s t r a c t s .

Sign ificance of lip in s in  the oxygen-consum 
in g  activ ity  of tissu es . I. O xygen-consum ing  
activ ity  of tissu e  and the m itochondrialstructure.
S. K a k in c h i  (J. Biochem. Japan , 1927,7,263—265).— 
The oxygen consumption of dry ox-heart muscle 
powder was studied in  the untreated  m aterial and after 
trea tm ent w ith alcohol, ether, acetone, and acetic acid. 
In  every case i t  was found th a t trea tm ent which 
destroyed the  mitochondrial mechanism (alcohol, 
acetic acid) also practically abolished the oxidative 
process. Ch e m ic a l  Ab s t r a c t s .

R esp iration  of fat tissu e . M . N. S h a t e r n i k o v ,
0 . P. M o lc h a n o v a ,  and M. T . T o n im e  (Zhur. exp. 
Biol. Med., 1927, 7, 375—382).—Sheep’s fa t tissue 
consumes more oxygen th an  corresponds with the 
production of carbon dioxide': a conversion of fat into 
carbohydrate is assumed. C h e m ic a l A b s t r a c t s .

Sulphur-fix ing and -ox id isin g  function of the  
liver. M. L o e p e r ,  J .  D e c o u r t ,  and R. G a r c in  
(Presse med., 1927, 3 5 , 321—323; Chem. Zentr., 
1928, i, 88).— A  discussion. A . A . E l d r i d g e .

A cceleration  of grow th rates by d ietary m o d i
fications. A. G. H o g a n , J . E . H u n t e r ,  and H . L.
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K e m p s t e r  (J. Biol. Chem., 1928, 77, 431— 436).— 
A diet is described which yields rates of growth in 
chicks and turkeys above those hitherto  considered to 
be normal, the  results being analogous with those 
obtained by Osborne and Mendel (A., 1926, 1180) 
with ra ts. C. R. H a r in g t o n .

G row th of rats on vegetarian  d iets. H. W it and
D. V. W u (Chinese J .  Physiol., 1928, 2, 173— 194).— 
R ats do n o t grow well on exclusively vegetarian diets, 
although when the “ small cabbage ” (a Chinese 
vegetable) is added practically norm al growth* is 
obtained. The vitam in-D content of spinach is low.

H. D. K a y .
R elative u tilisa tion  of different ca lcium  co m 

pounds in  the production  of eg g s. G. B . B u c k 
n e r ,  J . H . M a r t in ,  and A. M . P e t e r  (J. Agric. Res., 
1928, 36 , 263—26S).—A comparison has been made 
between the  effects of calcium in the  form of carbonate, 
sulphate, chloride, phosphate, and lactate on the ra te  
of egg production of hens fed on a basal diet of wheat, 
yellow maize, skim milk, and fresh vegetables. 
Calcium carbonate produced a greater egg yield th an  
either calcium sulphate or la c ta te ; calcium chloride 
was not consumed by the hens, and calcium phosphate, 
although consumed, did n o t affect the ra te  of egg 
production. E . A. L u n t .

Sulphur m etab o lism  and partition  of sulphur  
in  the urine of fastin g  dogs. S. M o r g u l i s  (J. 
Biol. Chem., 192S, 77, 627—645).—In  dogs the N  :S 
ra tio  in the  urine varies from 16-1 to  29-7 and is not 
generally altered during starvation, so th a t  i t  appears 
to  be a peculiarity of the individual dog ra ther th an  of 
the metabolic condition. No relationship could be 
observed between the N : S ratio  of the food and th a t  
of the urine, nor did the  la tter indicate the  nature of 
the  body-tissues being broken down during starvation. 
The inorganic sulphate and neutral sulphur show 
irregular variations during fasting, the proportion of 
the  former being characteristic of the  individual dog, 
and th a t  of the la tte r being apparently  unconnected 
with diminished oxidative processes. The variations 
in  the excretion of the ethereal sulphates indicate th a t 
the  la tte r are largely endogenous in  origin.

C. R . H a r in g t o n .
S elective absorption  of iodine com pounds by  

the hyperplastic thyroid  gland. H . B. V a n  D y k e  
(Arch. In t. Med., 1928, 41, 615—621).—The ra te  of 
iodine absorption by the hyperplastic thyroid gland 
of the dog diminishes along the  sequence of the 
following substances : potassium iodide, jiotassium 
iodate, iodine in sodium chloride solution, and 
thyroxine. The ra te  of absorption of the  iodine in  the  
last substance is extrem ely slow. B ilateral ligation of 
the suprarenal glands 6 hrs. before iodine adminis
tra tion  does no t affect its absorption. E. A. L u n t .

Increase in  the w eigh t, volum e, and tota l 
n itrogen  content of the liver w ith  a d iet rich  in  
nitrogen . C. G a u t ie r  and H . P . T h ie r s  (Bull. Soc. 
Chim. biol., 192S, 10, 537—552).—The righ t lobes of 
the livers of starved frogs were removed and compared 
w ith the remaining portions of the livers of the same 
animals after feeding for some weeks on a variety of 
cheese. The remaining portions, although greatly 
increased in weight, contained actually less nitrogen

and water th an  the removed portions. Control 
experiments with in tact animals were in  agreement 
w ith  these results. G. A. C. G o u g h .

M uscular exercise and n itrogenous m eta
b o lism  of dogs. W. H . C h a m b e r s  and A. T. 
M il h o r a t  (J. Biol. Chem., 1928, 77, 603—618).— 
Muscular work in  fasting dogs produced an increase 
of 50—100% in the nitrogenous m etabolism; this 
increase was entirely prevented by the previous 
ingestion of carbohydrate, except after very prolonged 
fasting. I t  is thought th a t  the ex tra nitrogen 
excreted under these conditions originated from a 
limited store in  the body, and did not arise from the 
breakdown of tissue protein. C. R . H a r i n g t o n .

B io log ica l degradation of uric acid to allantoin.
H . B r u n ig , E . E i n e c k e , E . P e t e r s , R . R a b l , and 
K . V ie h l  (Z. physiol. Chem., 1928, 174, 94—111).— 
The 4 : 5-glycol of uric acid, the 4 : 5-dimethyl ether 
of this glycol, and spiro-4 : 5-dihydantoin, all 
possible interm ediate substances in the metabolism 
of uric acid, are no t oxidised to  allantoin by the in tact 
dog or by the surviving liver of this animal. Allantoin 
is found in the urine when any one of the four (1-, 3-,
7-, 9-) monomethjduric acids is administered to  a dog. 
The m ethyluric acids are precipitable as silver salts, 
and give a colour similar to  th a t  produced by uric 
acid with Folin’s reagent. M ethylallantoin m ay be 
separated from allantoin by precipitation of the la tter 
w ith Wiechowski’s reagent a t  p K 6-2. Carbamide 
interferes with the precipitation both of allantoin and 
of m ethylallantoin with this reagent. H . D. K a y .

A m m onia  production on illu m in ation  of the  
retina. H. R o s c h  and W. T. K am p (Z. physiol. 
Chem., 1928, 175, 158—177).—The retina of the  frog 
kep t for 10 min. in  the  dark contains varying amounts 
of ammonia (0-9—3-4 mg. in 12 experiments), bu t 
good agreement is obtained when those of the two eyes 
of one frog are com pared; the  differences in  the 
la tte r case are usually less than  10% and the maximum 
difference obtained is 13%. If one retina is exposed 
to a strong light for 10 min. there is a m arked increase 
in the ammonia production, the increase being between 
74% and 582% of the values for the unexposed 
retina. Fresh ox retina pulp kept in 2% sodium 
hydrogen carbonate solution a t  40° gives rise to  the 
production of ammonia, thus confirming W arburg, 
Posener, and Negelein (Biochem. Z., 1924, 152, 309). 
This enzymic production of ammonia appears to  be 
rapid and is complete in  less th an  2 hrs. Addition 
of guanosinephosphoric acid to  the retina pulp in 
sodium hydrogen carbonate solution does no t increase 
the  ammonia production appreciably, although a 
slight increase is noted on occasions; urea also leads 
to  no m arked increase. W ith adenosinephosphoric 
acid, however, there is a m arked increase in  ammonia 
formation, representing a  yield of up to  90% of the 
amino-group. The precursor of ammonia in  the 
re tina  is no t adenosinephosphoric acid, however, since 
after trea tm ent of the  pulp w ith 1% hydrochloric 
acid, trea tm ent which destroys the ammonia-produc
ing enzyme, no ammonia form ation can be effected 
by adding an  ex tract of muscle which has a powerful 
action on adenosinephosphoric acid.

A. W o rm all .
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B ile acids. III. E ffect of b ile  acids on the 
protein m etab o lism  of the rabbit. A ntiseptic  
effect of b ile acids in  the rabbit intestine.
R . K a z ir o  (J. Biockem. Japan, 1927, 7 , 29 3 — 310).—  
Babbits fed on deoxycholates, and particularly 
cliolates, exhibit increased urinary elimination of 
to tal nitrogen and inorganic su lphate ; larger doses 
are toxic. Choleinic acid and the conjugated bile 
acids are less effective. Ch e m ic a l  A b s t r a c t s .

B ehaviour of pyridine, quinoline, and n icotin ic  
acid in  the E ck-fistu la dog. T. K a m e l  (J. Bio- 
chem. Japan, 1927,7 , 197—210).—Pyridine, quinoline, 
and nicotinic acid when administered to  Eck-fistula 
dogs appear to a much smaller degree th an  in normal 
dogs as m ethylated derivatives in the urine. The 
liver is thus regarded as the im portant seat of the 
m ethylation reaction. C h e m ic a l  A b s t r a c t s .

Intracellu lar oxidation-reduction . I. R e
duction potentia ls of Amoeba dubia  by m icro- 
injection  of ind icators. B. C o h e n ,  R .  C h a m b e r s ,  
and P. R e z n i k o f f  (J. Gen. Physiol., 1928, 1 1 , 585— 
612).—A . proteus and A. dubia have been injected by 
the micro-technique with 25 different oxidation- 
reduction indicators, both in  the reduced and in the 
oxidised forms, under definite conditions as regards 
oxygen tension. The observations made allow con
clusions to  be reached both as to the toxicity of 
the indicators and as to  the oxidation-reduction 
potentials of the protoplasms of the organisms. In  
discussing the results it  is pointed out th a t the 
reduction intensity, the reducing capacity, and the 
rate factor m ust be distinguished from one another.

W. 0 . K e r m a c k .
M icrurgical stu d ies in  ce ll physiology. VI. 

Calcium  ions in  liv in g  protop lasm . H . P o l l a c k  
(J. Gen. Physiol., 1928,11, 539—545).—The injection 
by micro-methods into living cells (Amoeba dubia or 
A. proteus) of the sodium salt of alizarinsulphonic 
acid, the calcium salt of which is relatively insoluble 
in water, produces quiescence of the cell and certain 
other pathological changes. Subsequent injection of 
small quantities of calcium chloride neutralises these 
effects. The abnormal behaviour of the amoebae 
observed after the reduction of calcium ions, following 
the injection of sodium alizarinsulphonate, is also 
seen when the ions are reduced by injection of oxalate, 
tartrate, citrate, and phosphate or when the sodium- 
or potassium-ion concentration is increased.

W. 0 . K e r m a c k .
D oes m ethylene-b lue penetrate liv in g  ce lls ? 

M. I r w i n  (Nature, 1928,1 2 1 , 939).—Polemical.
A. A. E l d r i d g e .

Significance of changes in  the com position  of 
the blood and urine after ingestion  of dextrose.
1. K a t a y a m a  (J. Lab. C lin . Med., 1926, 1 1 , 1024— 
1034).— Ingestion of dextrose causes a slight fall in the 
inorganic phosphorus of the blood, and increased 
elimination in the u rine; blood-chloride varied 
inconstantly, bu t urine-chloride was diminished. 
Variable changes in the blood non-protein nitrogen 
and the urine-nitrogen, and increase in blood-lactic 
acid were observed. C h e m ic a l  A b s t r a c t s .

Disappearance of intravenously  injected a-, 
¡3-, and a3-glucose from  the blood. E .  N . A l l o t t

(Biochem. J ., 1928, 22, 773—776).—No definite 
difference was found between the behaviour of a-, 
(3-, and ap-glucose when injected intravenously into 
rabbits. S. S. Z il v a .

A ssim ila tion  of Icevulose. S . J . S t e i n b e r g  
(Pfiiiger’s Archiv, 1927, 2 1 7 , 686—695; Chem. 
Zentr., 1928, i, 821).—Lsevulose is not consumed by 
the heart, pancreas, or small intestine. I t  is consumed 
as readily as dextrose by the skeletal muscle and 
kidneys, less readily by the salivary gland, and more 
readily by the liver and lungs. A. A. E l d r i d g e .

V ariations of b lood-phosphorus in  dextrose  
to lerance tests . H. C. C h a n g  (Chinese J .  Physiol., 
1928, 2 , 195—202).—The inorganic phosphate of the 
blood diminishes in the normal subject after ingestion 
of 150 g. of dextrose. There is also a corresponding 
fall in the inorganic phosphate of the urine. In  mild 
diabetes the fall is still to  be observed, bu t is less 
marked and longer delayed. In  severe diabetes the 
fall in inorganic phosphate is inappreciable.

H . D. K a y .
Function of the cells of the reticu lo-endothelial 

apparatus. P rob lem  of perm eability . N . O k t j -  
n e v  (Biochem. Z., 1928, 1 9 5 , 28—39).—Various 
colloidal substances, e.g. trypan-blue, carmine, 
cholesterol, Ind ian  ink, colloidal silver and iron, 
erythrocytes, and bacteria, which are known to  be 
absorbed by the cells of the reticulo-endothelial 
system, also possess the power of decreasing the surface 
tension a t the limiting surface of water and benzene 
and of water and olive oil. The results are discussed 
in relation to  absorption and phagocytosis.

P. W. Cl u t t e r b u c k .
R ole of a lum in iu m  com pounds in  an im al and  

plant physiology. E. V. M c C o llu m , O. R . R a s k ,  
and J . E. B e c k e r  (J. Biol. Chem., 1928, 7 7 , 753— 
768).—From spectrographic observations it appears 
th a t  aluminium is no t a normal constituent of plant 
or animal m atter. Amounts of aluminium up to
0-6% of the diet exercise no toxic effects on rats, and, 
indeed, aluminium given by the m outh seems not to  
be absorbed from the alim entary tract.

C. R . H a r in g t o n .
E ffect of m eta llic  sa lts  on the g lyco lysis  and  

resp iration  of tissu es . M. J o w e t t  and J .  B r o o k s  
(Biochem. J . ,  1928, 2 2 , 720—738).—Measurements 
made on the glycolysis and respiration of various 
tissues agree in the main with those of other workers. 
No aerobic glycolysis of liver was found. The 
toxicity of metallic salts to  glycolysis is in  the order 
H g l2, HgCl2>  Cu" >  Zn" >  Cd" >  Ca‘'. . Lead ion a t 
low concentrations accelerates slightly the glycolysis 
of malignant tissue and a t much higher concentrations 
its respiration. W ith normal tissues its effects 
are smaller. The glycolysis of malignant tissue is 
more sensitive to  metallic poisons than th a t of normal 
tissues. Glycolysis appears to be more sensitive than  
respiration to  heavy metals in  the case of malignant 
tissue. For normal tissues the converse is the case. 
A mechanism of the action of mercuric halides on 
glycolysis and respiration is suggested.

S. S. Z il v a .
C hem ical and b io logica l relationsh ips betw een  

th a lliu m  and lead. A. B u s c h k e  and L. B e r m a n
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(Klin. Woch., 1927, 6, 2428—2429; Chem. Zentr., 
1928, i, 543).—Similarities between the toxic effects 
of lead and thallium  salts on ra ts  and mice were 
observed. A. A. E l d r id g e .

Convulsant action  of acid and neutral sa lts  of 
acid fuchsin. J .  E . T h o m a s (J. Pharm . Exp. Ther., 
1928, 33, 1—19).—Comparative results are given of 
the  time which elapses in  the  frog between the in
jection of acid and alkaline solutions of fuchshi either 
by  perfusion of the blood-vessels or by injection into 
the bloodless aorta and the consequent occurrence of 
convulsions^ Solutions of the acid salts of fuchsin 
cause convulsions in  less time and with greater 
regularity th an  solutions of the neutral salts.

E . A . L u n t .
Influence of ingestion  of m ethylxanth ines on 

excretion  of uric acid. V. C. M y e r s  and E . L. 
W a r d e l l  (J. Biol. Chem., 1928, 77, 697—722).— 
Ingestion of caffeine in  hum an subjects is followed by 
an immediate increase in  excretion of uric acid, which 
increase is not, however, m aintained during prolonged 
adm inistration of caffeine. Theobromine causes no 
increased excretion of uric acid b u t theophylline causes 
a  marked increase. Since certain m ethyl derivatives 
of uric acid, e.g., 1-methyl- and 1 : 3-dimethyl-uric 
acids, react w ith the colorimetric reagent employed in 
the  above determinations, whilst others, e.g., 3 : 7 -  
dimethyluric acid, do not, i t  is possible th a t the above 
methylxanthines appear, partly  a t least, in  the urine 
as the  corresponding methyluric acids and no t as uric 
acid itself. ' C. R . H a r in g t o n .

Influence of u ltra-v io let lig h t on the oxidation  
quotient of urine. J. S p ir t  (Biochem. Z., 1928, 
195, 142—148).—Muller’s  oxidation quotient (cf. A.,
1927, 996), viz., nitrogen c o n ten t: “ oxygen require
m ent,” is obtained and inverted for comparison with 
the C : N ratio. The quotient is obtained constant 
for a  dog by feeding on a diet containing excess 
nitrogen and only varies from 0-5 to  0-6 h i different 
dogs, daily variations behig very small. The quotient 
varies with the intensity of irradiation, the variations 
being caused by alterations of oxygen requirement 
and not of nitrogen content. Irradiation for -J hr. a t 
a distance of SO cm. causes an  increased quotient 
and an  inhibition of oxidation, and irradiation for 1 hr. 
a t a distance of 60 cm. a decreased quotient and an 
increased oxidation. P . W. Cl u t t e r b u c k .

A ction  of ga llic  acid on the su gar and chole
stero l content of the blood. C. L a n g  and H. J u n g - 
m an n  (Klin. Woch., 1927, 6, 2241—2242; Chem. 
Zentr., 1928, i, 371).—Injection of gallic acid, as of 
cholic, glycocholic, or taurocholic acid, causes a fall 
in  the blood-sugar of fasting animals.

A. A. E l d r id g e .
Effect of acetylcholine chloride and pilocarpine  

on the threshold  of su gar elim ination . G . E d a  
(J. Biochem. Japan , 1927, 7, 319—331).—Diminution 
of sugar assimilation and rise of the threshold of 
sugar excretion are caused frequently in  m ild diabetics 
by  subcutaneous injection, of acetylcholine chloride, 
and invariably hi rabbits by injection of pilocarpine.

Ch e m ic a l  A b s t r a c t s .
Effect of atropine and scopolam ine on the sugar  

excretion  threshold . G. E d a  (J. Biochem. Japan,

1927, 7, 345— 360).—In  rabbita atropine invariably 
causes an  increase in the sugar-excretion threshold, 
bu t the assimilation of sugar is practically unaffected. 
In  patients w ith Parkinson’s disease scopolamine 
always brought about a rise in  the excretion threshold 
values and an improvement in  the power of assimil
ation. In  diabetics the  effect of scopolamine varies, 
causing a rise hi some and a lowering in  others of the 
excretory threshold, and the diminution in  assimil
ation corresponding w ith an increase in  threshold 
is generally not observed. C h e m ic a l A b s t r a c t s .

E ffect of atropine on alim entary  hyper- 
glycsem ia. S. T e r a s h tm a  (J. Biochem. Japan,
1927, 7, 489—503).—In  diabetics a mild and brief, 
bu t not a more marked, hyperglycsemia is inhibited 
by atropine. The power to  increase sugar assimilation 
attribu ted  to  atropine was no t observed either in 
m an or in the rabbit. C h e m ic a l A b s t r a c t s .

Value of iron  sa lts  in  counteracting toxic  
effects of gossyp ol. W. D. G a l lu p  (J. Biol. Chem.,
1928, 77, 437—449).—Adm inistration of ferric citrate 
or of ferrous ammonium sulphate, bu t no t of ferric 
oxide, counteracted the toxic effects of gossypol in  rats 
on a diet containing a large proportion of cotton seed, 
provided th a t the  ratio  of n on  to  gossypol was not 
less than  3 : 1 .  Iron forms an insoluble compound 
with gossypol of apparently constant composition.

C. R. H a r in g t o n .
M echanism  of the action  of synthalin . G. 

H e t é n y i  (Klin. Woch., 1927, 6, 2194; Chem. Zentr.,
1928, i, 85—86).—Continuous adm inistration of 
synthalin leads to  a progressive reduction of sugar 
in  the organism, no prem ortal storage of sugar in the 
liver being observed. A. A. E l d r id g e .

S im ila r ity  of “ g lukhorm ent ” and synthalin.
F . B is c h o f f ,  N. R. B la t h e r w ic k ,  and M. S a h y u n  
(J. Biol. Chem., 192S, 77, 467—471).—Glukhorment 
contains a considerable am ount of a guanidine 
derivative apparently identical with synthalin (cf. 
Dale and Dudley, Brit. Med. J., 1927, (ii), 1027).

C. R. H a r in g t o n .
R espiratory exchange, tem perature, and 

b lood-sugar of anaesthetised an im als. E . T. 
C o ity b e a r e , H. B. A. R. D e n sh a m , M. M a iz e ls ,  and 
M. S. P e m b r e y  (J. Physiol., 1927, 64, Proc. Physiol. 
Soc., xix—xx).—Urethane anaesthesia causes a rise 
in  the blood-sugar; in  ethylene ansesthesia the values 
vary. A. A. E ld r i d g e .

Effect of ansesthesia on recovery p rocess in  
m am m alian  sk eleta l m u scles. C. N. H . L o n g  
(J. Biol. Chem., 192S, 77, 563—579).—Stim ulation of 
muscles in animals under general (amytal) ansesthesia 
was followed by normal breakdown of glycogen to 
lactic acid, blit the recovery phase, as indicated by 
restoration of the muscle glycogen to its  normal 
level, was almost entirely inh ib ited ; a t the  same time 
the lactic acid disappeared from the muscles. This 
phenomenon m ay be of practical importance in 
connexion with the condition of those muscles which 
are essential to  life during ansesthesia.

C. R. H a r in g t o n .
H ypnotics of barbituric acid ser ies. ]ST. B . 

E d d y  (J. Pharm . E x p . Ther., 1928, 33, 43—6S).— 
W hen administered orally to cats hi 10% gum-acacia
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solution the average fatal dose per kg. body-weight of 
diethylbarbituric aoid is 280 mg., of ethylisoamyl- 
barbituric acid 100 mg., of calcium ethyh'sopropyl- 
barbiturate 140 mg., of ethyl ?i-butylbarbituric acid 
84 mg., and of cycZohoxenylethylbarbituric acid 120 
mg. As a hypnotic cydohexenylcthylbarbituric acid 
is the most desirable of this group. E. A. L u n t.

R elation  betw een chem ical constitu tion  and
erm icidal activ ity  of alcohols and phenols.
. M. S c h a e f f e r  and F. W. T i l l e y  (J. Bact., 1927, 

14, 259—273).—Isomeric alcohols having the longest 
straight chains, and isomeric phenols having the 
longest straight chains in  the para-position to the 
hydroxyl group are most efficient germicides. The 
coefficients of cj/cZohexanol and the methylw/cZo- 
hexanols are about half as great as those of phenol 
and the corresponding cresols.

Ch em ic a l  A b s t r a c t s .
Chem ical constitu tion  of the respiratory  

enzym e. 0 . W a r b u r g  (Naturwiss., 1928,16, 345— 
350).—A close similarity exists between the processes 
of respiration and fermentation. The principal facts 
concerning hæmin are : its  widespread distribution in 
nature, the  reversible reactions of its  iron atom with 
oxygen and carbon monoxide, the precisely definable 
distribution of hæmin between the two gases, and also 
the fact th a t the carbon monoxide compound dis
sociates on irradiation. The respiratory enzyme of 
yeast shows the same properties, b u t haemoglobin 
is no t essentially a catalyst and i t  retains carbon 
monoxide more strongly than  the enzyme. Wliilst 
haemoglobin, hæmopyridine, and haemonicotine, like 
the respiratory enzyme, will react, in the reduced 
state, with oxygen and carbon monoxide, cyto
chrome will no t do so, a t  least under 1 atm . pressure. 
Cytochrome and the respiratory enzyme m ust there
fore be different substances. In  the living cell there 
may be present hæmin belonging to  the enzyme and 
hæmin independent of the respiration process. In  
order to  discriminate between such conditions, the 
respiration has been hindered by the formation of the 
carbon monoxide complex. The increased respiration 
induced by light has been utilised as follows : irradi
ation by monochromatic light of different wave-lengths 
but equal intensities results in a measurable increase 
in respiration; by plotting this effect against wave
length a curve is obtained which indicates the absorp
tion of light by the hæmin belonging to  the enzyme. 
Curves of this type reproduce the absorption spectra 
of compounds of the type carbon monoxide-haemo- 
nicotine. Using yeast cells it is found th a t the spectrum 
of the respiratory enzyme is almost exactly similar in 
shape to  the absorption curve (measured photo
metrically and bolometrically) of the carbon monoxide 
compound of reduced hæmin. The maximum of the 
latter curve is, however, a t  408 ptu, whereas the 
respiratory enzyme shows a maximum a t 436 ¡j.u.. 
This discrepancy is interpreted by assuming th a t the 
respiratory enzyme exists in the solid state, adsorbed 
on the surface of the cells, whilst the absorption 
spectrum of the  hæmin compound is measured in 
solution. The shift in  the entiro absorption curve is 
consistent w ith tlfis explanation (cf. A., 1926, 1277 ;
1927, 1221). R. A. M o r to n .

A ction  of neutral sa lts  in  enzym ic p rocesses. 
E ffect of brom ides on sa livary  am ylase. K . C.
S e n  (J. Indian Chem. Soc., 192S, 5, 245—249).— 
The optimum pa for the amjdoclastic action of 
salivary amylase is about 6-7. Addition of sodium 
chloride accelerates enzyme action b u t sodium and 
potassium bromides in small concentration re tard  it 
(cf. Thomas, A., 1917, i, 59S). H . B u r t o n .

D igestion  of crude starch  by saliva. E. P o z e r -  
s k i  (Compt. rend. Soc. Biol., 1927, 97, 1592— 1594; 
Chem. Zentr., 1928, i, 81S).—Pulverised starch is 
readily attacked, bu t some,' although not all, kinds of 
potato starch are practically unattacked in the crude 
state. The grinding produces reducing substances.

A. A. E l d r id g e .
P olarised  lig h t and starch  hydrolysis. J .  W. M. 

B u n k e r  and E. G. E . A n d e r s o n  (J. Biol. Chem.,
1928, 77, 473—488).—No evidence could be obtained 
of acceleration of the enzymic hydrolysis of starch by 
illumination with polarised light.

C. P .  H a r in g t o n .
E nzym es and ligh t. L. P in c u s s e n .  X. D i

astase. V. S .K u m a n o m id o h . XI. P epsin . I. 
K . U e h a r a .  X II. L ipase. I. S . H a y a s h i  (Bio- 
chem. Z., 1928, 195, 79—86, 87—95, 96— 102).— 
X . The effect of the presence of a series of chlorides 
on the inactivation of salivary-, malt-, and taka- 
diastase by heat and by  irradiation is investigated. 
W ith all three enzymes, potassium has a much greater 
inactivating effect th an  calcium. W ith salivary 
diastase, magnesium is intermediate, and 'with m alt 
diastase the effect is in  the following o rder: M g> 
K ,N a> L i,R b > C a . W ith m alt-diastase the effect of 
these ions on heat inactivation is in the following 
order : M g > C a > L i> R b > K ,N a . Potassium, whilst 
increasing injury by the action of light, decreases 
injury by heat, and the reverse is true of calcium (cf. 
A., 1927, 482).

X I. The greatest injury of the  action of pepsin, 
when reacting with fibrin from the blood of different 
animals in various buffer solutions, on irradiation with 
ultra-violet light is obtained a t pB 1-14, and this m ust 
therefore be the optimal pa for the action of this 
enzyme. The optimum is placed in  the literature 
a t from 1*4 to  2-0.

X II . The lipase action of the serum of rabbits is
considerably injured by irradiation. Removal of 
p a rt of the proteins (which have a protective action) 
causes the injury to  be increased. W ith guinea-pig’s 
serum, the  injury by light is greatest in  faintly acid 
solution. P. W. Cl u t t e r b u c k .

Structure and enzym e reactions. IV. T he  
sy stem  g lycogen -am ylase-lip o id s. R. T r u s z -  
k o w s k i  (Biochem. J ., 1928, 22, 765—772; cf. 
Przylecki and others, A., 1927, 1113; this vol., 328).
•—Amylase is adsorbed on lipoids to  about 67 % of the 
quantity  present in  solution. Adsorbed amylase is 
quantitatively eluted by narcotics, partly  by glycogen, 
and scarcely a t all by  water. Glycogen is not adsorbed 
on lipoids. The addition of lipoids to  the system 
glycogen-amylaso causes retardation of hydrolysis 
and the enzyme is in  consequence inactivated. Its  
activity  can, however, be restored by elution.

S . S . Zil v a .
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S tru c tu re  a n d  enzym e re a c tio n s . V an d  VI. 
T h e  sy s te m s  d e x tro se -en z y m e  a n d  e s te r -  
c a ta ly s t. S. J .  P r z y l e c k i , W. G i e d r o y 6 , and E. A. 
Sym (Biochem. J ., 1928, 22, 811—825).—During the 
first stage (3—7 days) of the reaction in the system 
dextrose-m altose-m altase the presence of an  adsorbent 
such as charcoal has no appreciable effect on the 
velocity of the reaction of synthesis. On the other 
hand, after a lapse of 2—5 months there is a con
siderable difference between the amounts of di- 
saccharide synthesis in the presence or absence of 
charcoal. Thus whilst in the la tter case 1-4% of 
biose is found after 2 months and 1-67% after 5 months, 
in  the presence of charcoal there is 2-03 and 2-42% 
after 2 and 5 months, respectively. This is due to  the 
fac t th a t the product of synthesis (maltose), by being 
adsorbed to  a greater extent than  the substrate, is 
removed from the reacting medium.

The introduction of charcoal into the system 
glycerol-butyric acid-catalyst increases the equili
brium constant in favour of hydrolysis. In  
the case of the system ethyl alcohol-acetic acid- 
catalyst the reaction of hydrolysis does not proceed 
as far in the presence as in the absence of an  adsorbent, 
the equilibrium constant remaining unaffected in the 
dispersing medium. There is an increase in the 
synthesis of ethyl acetate, as a result of the addition 
of charcoal. The mechanism of reversible reactions 
in  the presence of adsorbents is discussed.

S. S. ZlLVA.
G ly ce ro p b o sp b a ta se . H . K o b a y a s h i  (J. Bio- 

cliem. Japan, 1927, 8, 205—223).—Kaolin adsorbs 
glycerophosphatase completely a t pn 4-1; alumina 
shows maximal adsorption a t  p^  4-7, and none a t 
2>a 7-0. The adsorbed enzyme can be completely 
leached out of the kaolin a t p B 5-6; the optimal 
reaction is p n 5-45, bu t a substance X  which passes 
through collodion membranes and is precipitable 
w ith lead acetate is present. The pure enzyme has 
optimal activ ity  a t pa 3—4; i t  can be freed from the 
substance X  by adsorption on kaolin and subsequent 
leaching or by shaking the enzyme with alumina at 
p-n 7-0. C h e m ic a l  A b s t r a c t s .

P h o sp h a ta se s  of m a m m a lia n  tis su e s . H . D.
K a y  (Biochem. J ., 1928,22,855— 866).— The distribu
tion of phosphatases in the tissues of the rabbit, of the 
cat, and of m an has been quantitatively determined. 
They appear to  function a t an optimum p n between
8-8 and 9-3, although the character of the substrate 
influences this optimum. The distribution is similar 
to  th a t of ereptase described by Vernon. In  the 
presence of excess of the alcohol concerned, inorganic 
phosphate can be esterified through the agency of the 
phosphatases. Thus glycerophosphoric acid, isolated 
as the barium salt, has been synthesised and several 
o ther alcohols have been shown to combine with 
inorganic phosphate. This reversible reaction cata
lysed by the enzymes has been studied in the esteri- 
fication of glycerol. S. S. Z i l v a .

G lyoxals . F o rm a tio n  of m e th y lg ly o x a l f ro m  
h e x o se p h o sp h a te  in  p re sen ce  of liv in g  tis su e s .
N. A r iy a m a  (J. Biol. Ghent., 1928, 77, 359—394, 
395— 404).—Glyoxals m ay be determined colori- 
metrically, in presence of sodium cyanide and sodium

carbonate, by means of the arsenophosphotungstic 
acid reagent of Benedict (A., 1922, ii, 405). Glyoxals 
are stable in neutral aqueous solution; a t reactions 
more alkaline th an  p a 8-0 methylglyoxal disappears 
from the solution, being converted partly  into an 
unknown substance and partly  into lactic acid, unless 
the pK be greater than  12-0, when conversion into 
lactic acid is quantitative. Glyoxalase is most active 
a t p n 7-0; it is not affected by the presence of fluoride 
or of toluene (cf. Dakin and Dudley, A., 1913, i, 665, 
1267); figures are given for the relative concentrations 
of the enzyme in different tissues. Insulin is without 
effect on glyoxalase; the antiglyoxalase of pancreas 
(Dakin and Dudley, loo. cit.) apparently acts directly 
on glyoxalase (cf. Foster, A., 1925, i, 1495) but is 
only partly  destroyed by heating a t 120° for 30 min., 
and m ay therefore no t be enzymic in  character. In 
presence of cyanide, especially a t alkaline reactions, 
methylglyoxal disappears rapidly from solution, but 
not with production of lactic acid unless the p a be 
greater than  12-0 (cf. Meyerhof, A., 1925, i, 1507); 
a t less strongly alkaline reactions a reducing substance 
is produced which makes possible the above-mentioned 
colorimetric determination.

Muscle-tissue which has been freed from glyoxalase 
by incubation for 24 hrs. a t 37° is able to convert 
hexosecliphosphate into methylglyoxal to the extent 
of about 10%; this suggests the presence in  the tissue 
of an enzyme which converts the hexosediphospliate 
into methylglyoxal as a stage in  the formation of 
lactic acid. C. R. H a r i n g t o n .

L actac idogen . In fluence of s a l ts  on m u sc le  
h ex o sep h o sp h a tase . Y. Oda (J. Biochem. Japan,
1927, 8, 45—55).—Muscle phosphatase causes prac
tically complete hydrolysis of lactacidogen. The 
reaction is inhibited by sodium fluoride or calcium 
chloride. Ch e m ic a l  A b s t r a c t s .

L ac tic  ac id  fo rm a tio n  in  m u sc le  e x tra c ts . I. 
R e la tio n sh ip  b e tw een  p h o sp h o ric  e s te r  ac cu m u l
a tio n  a n d  p h o sp h o ric  e s te r  b re ak d o w n  a n d  lac tic  
ac id  fo rm a tio n  fro m  g lycogen . II . E ffect of 
so d iu m  h ex o se d ip h o sp h a te  on th e  r a te  of e s te r  
a c cu m u la tio n  d u r in g  th e  in cu b a tio n  of g lycogen 
in  c e r ta in  ty p es  of e x tra c ts . I I I .  G lyco lysis in  
s te r i le  ce ll-free  e x tra c ts  of m u sc le . D. S t i v e n  
(Biochem. J ., 1928, 22, 867—S73, 874—881, 882— 
888).—I. Phosphoric ester accumulation is no t an 
essential accompaniment of lactic acid formation 
from glycogen. When ester accumulation does occur 
there is no definite constant ratio of the molar amount 
of lactic acid produced to the molar am ount of 
phosphorus th a t accumulates as ester. In  the second 
period, when the ester th a t accumulates in the first 
period is broken down, the molar ratio of lactic acid 
produced to phosphorus set free is also very variable. 
An extract of cat muscle was used in  these experiments. 
I t  was prepared by extracting in the cold the finely- 
ground tissue with a solution of sodium hydrogen 
carbonate and sodium chloride.

II . In  a m ixture of zymophosphate and glycogen 
in certain concentrations there is less lactic acid 
produced than  in the corresponding glycogen concen
tration  in the absence of the ester. This is associated, 
not invariably bu t very frequently, with an increased
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accumulation of phosphoric ester in the m ixture as 
compared with the corresponding glycogen experiment. 
The !i extra ester accumulation ” due to  the presence 
of zymophosphate is also associated w ith a more 
rapid loss of glycogen in addition to  the above- 
mentioned inhibition of the lactic acid formation.

II I . There is glycolysis in sterile extracts of per
fused muscle after filtration through Berkefeld filters 
(cf. B runton and Rhodes, Proc. Roy. Soc., 1901, 68, 
417). S. S. Z i l v a .

R ate  of re a c tio n  b e tw een  enzym e an d  s u b 
s tra te .  J .  B e r k s o n  and L. B . F l e x n e r  (J. Gen. 
Physiol., 1928, 11, 433—457).—Determinations have 
been made of the rate of hydrolysis of gelatin by 
commercial pancreatin using the method of jSTorthrop 
(A., 1923, ii, 271) in  which the progress of the reaction 
is followed by measuring the viscosity of the protein 
solution a t various times. The results are found 
to fit the equation vt—«„—(«/— »„)/{l —(y0—ty)/ 
(v0—v„)e~rt}, where vt is the time of flow of the 
reaction m ixture through the viscosimeter, vw th a t 
for water, vj th a t of the m ixture when proteolysis is 
complete, vQ the tim e of flow a t the beginning of the 
experiment, t the time of observation, and r a constant. 
An analogous equation fits the data  collected from the 
literature referring to  the ra te  of action of various 
enzymes on their substrates. The equation m ay be 
derived theoretically by assuming a bimolecular 
reaction between enzyme and substrate following 
the law of mass action. W. 0 . K e r m a c k .

P ro te o ly tic  ac tiv ity  of p a n c re a tic  ju ice  a n d  th e  
ro le  of en te ro k in a se . V. L o m b r o so  (Arch. In t. 
Physiol., 1927, 29, 213—226; Chem. Zentr., 1928, i, 
364).—A defence of the author’s views. Pancreatic 
juice causes fission of gliadin, fibrin, and zein, which 
are not attacked by intestinal juice. Calcium 
chloride has a small inconstant effect. Egg-albumin 
undergoes fission only in  presence of enterokinase, 
which cannot be substituted by calcium chloride.

A. A. E l d r i d g e .
E ffect of v a r io u s  su b s ta n c e s  of th e  q u in ine  

g roup  on th e  en zy m ic  fu n c tio n s  of th e  o rg a n ism .
V III. D ig es tio n  of ed e s tin  b y  p e p s in  in  p re sen ce  
of q u in in e  h y d ro c h lo rid e . J .  A. S m o r o d in c e v  
(Biochem. Z., 1928,195,1—7).—0-2% Quinine hydro
chloride, under the conditions of the determination 
of pepsin by the edestin method, has no effect on 
digestion, bu t 0-5% often shows inhibition due to 
the slight shift of pa to  the alkaline side which this 
amount causes. In  more strongly acid medium 
(pn 1-7), the inhibition is not obtained (cf. A., 1927, 
591). P. W. Cl u t t e r b t jc k .

F e rm e n ta tio n  b y  d r ie d  y e a s t p re p a ra tio n s . II.
A. H a r d e n  and M. G. M a c f a r l a n e  (Biochem. J.,
1928, 22, 786—789).—The addition of various organic 
and inorganic salts to  zymin in a large volume of 
sugar solution appreciably reduces the period of 
induction normally occurring before the onset of 
rapid fermentation. Sodium arsenate is an excep
tion to  this general salt effect in th a t it  prolongs the 
induction period w ithout .toxic effect on the ferment
ation. S. S. Z i l v a .

P otentia lly  u n lim ited  m u ltip lication  of yeast 
w ith con stan t environm ent, and the lim itin g

of g ro w th  b y  ch an g in g  en v iro n m e n t. 0 . W.
R ic h a r d s  (J. Gen. Physiol., 1928, 11, 525—53S).— 
The decrease in the ra te  of growth of yeast on culture 
medium is the result of the presence of toxic products 
produced by the yeast during its growth and of these, 
alcohol appears to be the most important.

W. O. K e r m a c k .
Sch izosaccharom yces hon iin is, nov. sp . T. 

B e n e d e k  (Zentr. Bakt. Par., 1927, I, 104, 291— 
303; Chem. Zentr., 1928, i, 368).—A Schizosacchar
omyces isolated from eczematous human skin decom
posed dextrose, galactose, lsevulose, sucrose, maltose, 
lactose, dextrin, inulin, starch, mannitol, and glycerol, 
bu t not dulcitol. A. A. E l d r i d g e .

L ac tic  ac id  fe rm en ta tio n . V . A. I. V i r t a n e n  
and H. K a r s t r o m  (Z. physiol. Chem., 1928, 174,
1—27).—Ferm entation of dextrose with dried pre
parations of B. casei s proceeds quite well in the 
presence of toluene, and takes place independently 
of the presence of living cells. The fermentative 
power of a killed, dried preparation of B. casei z is 
about 3-7% of th a t of an  equal number of living 
cells. The dried preparation is most active a t p n
5-6—6-2, with a flat optimum just below 6. I t  is 
inactive on the acid side of p n 4-7, and very slow on 
the alkaline side of p a 7-0. W ith living bacteria the 
optimum lies a little more toward the alkaline than  
with the dried preparation, and the ra te does not 
fall so rapidly in either more acid or more alkaline 
media. For dextrose ferm entation there is an optimal 
phosphate concentration a t 0-14J2 with the living 
cells, a t  0-512 with the dried preparation.

Half the dextrose th a t disappears during ferm ent
ation with dried B. casei e does not reappear as lactic 
acid, and so far has not been accounted for. Aeration 
of a suspension of bacteria containing lactic acid 
leaves the am ount of the latter unchanged. Insulin 
(several preparations) cannot replace the co-enzyme 
of B. casei s fermentation. H . D. K a y .

S y m b io tic  fe rm e n ta tio n . A. Ca s t e l l a n i  (Ann. 
Inst. Pasteur, 1928, 42, 461—474).—Numerous 
examples are given of the micro-organisms which do 
not cause ferm entation except in mixed cultures or 
in mixtures of pure cultures of two organisms. This 
symbiotic phenomenon m ay be employed for the 
identification of certain sugars and bacteria.

E. A. L u n t .
F e rm e n ta tio n  of s u b s t itu te d  c a rb o h y d ra te s  by 

b a c te r ia  of th e  D. coli an d  Ii. lactis a&rogenes 
g ro u p s . H . H e e s  and C. T r o p p  (Zentr. B akt. Par., 
1926,100, 273—284; Chem. Zentr., 1928, i, 367).

M etab o lic  re g u la tio n  of b a c te r ia . E . Z im m e r - 
m a n n  (Zentr. Bakt. Par., 1927, I, 104, 451—456; 
Chem. Zentr., 1928, i, 366—367).—The consumption 
of sugar by Bacillus coli and B. suipestifer in a 
synthetic medium depends only on the demand. 
“ Resting ” bacteria (coli) in aqueous sugar solution 
do no t consume any sugar. A. A. E l d r i d g e .

P ro p e r tie s  of th e  d eh y d ro g en a tin g  enzym es of 
b a c te r ia . J .  H . Q ttastel and W . R. W o o l d r i d g e  
(Biochem. J ., 1928, 22, 689—702).—The enzyme (or 
active centre) of B. coli which activates lactic acid 
as a  hydrogen donator has the property of specifically 
adsorbing compounds having a particular structure
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which seems to  be •CO-C(OH*)- or •CH(OH),C(OH*),> 
where H* is mobile, the compound having acidic 
properties. The specificity of adsorption is very 
marked. The enzyme (or active centre) which 
activates succinic acid has also the property of 
adsorbing compounds having a particular structure 
which seems to  bo •C,CH,C02H  or •C-CH2-C02H. 
The formic acid enzyme is independent of the lower 
fa tty  acida other th an  formic acid itself and of all 
the substances so far investigated. The activ ity  of 
dextrose as a hydrogen donator is not perceptibly 
inhibited by the presence of oxalic acid or of hydroxy - 
malonic acid. The reduction of methylene-blue by 
dextrose in  presence of bacteria is independent, 
therefore, of the interm ediate production of lactic 
acid. The action of toluene on B . coli is to eliminate 
the activity  of the organism to  m any substances 
which can still be shown to be adsorbed a t an active 
centre. Toluene appears also to  affect the adsorption 
coefficient of the active centre towards substrates.

S. S. Z i l v a .
R a te  of re d u c tio n  of m e th y len e -b lu e  b y  B acillus  

coli. G. S. E a d i e  (J. Gen. Physiol., 1928,11, 459— 
46S).—The ra te  of reduction of methylene-blue hi 
p r e s e n c e  of “ resting ” B. coli with succinic acid as 
hydrogen donator conforms to  the equation v=a-\- 
b log c (w=rate of reduction, c=concentration of 
succinic acid, a  and 6 are constants) as found by 
Quastel and W hetham (A., 1925, i, 1015). When 
dextrose is substituted for succinic acid the same 
equation holds over a  wide range of concentration 
bu t fails if the concentration of dextrose is too low. 
The influence of 2»i and of tem perature on the rates 
of reduction has been investigated as well as the 
result of substituting other oxidation-reduction indic
ators in the place of methylene-blue. The mechanism 
of reduction is probably dependent on adsorption.

W. 0 . K e r m a c k .
S y n th e s is  of acy lo ins b y  th e  en zy m es of ace tic  

a c id  b a c te r ia . T. K i t a s a t o  (Biochem. Z., 1928, 
195, 11S—127).—After ferm entation by acetic acid 
bacteria of acetaldehyde, ethyl alcohol, and pyruvic 
acid, in  spite of the powerfully oxidising character 
of these organisms, only acetylmethylcarbinol was 
obtained, diacetyl and butylene glycol never being 
detected. P . W. Cl u t t e r b u c k .

A ction  of JK-rays of a lu m in iu m  on  c e r ta in  
m ic ro -o rg a n ism s . A. L a c a s s a g n e  (Compt. rend.,
1928, 186, 1316—1317).—Agar inoculated with cul
tures of B. pyocyaneus, B . prodigiosns, Staphylococcus, 
and Enterococcus was exposed a t a range of 3 mm. to 
iT-rays of aluminium for 1—600 sec. before incub
ation. The four species differed in their sensitivity 
to  the rays, b u t in ah cases exposure for a  few seconds 
visibly affected the subsequent growth of the bacteria. 
A longer exposure caused irregular growth in isolated 
patches, and a surprisingly greater length of exposure 
(e.g., 40—300 sec.) was necessary to ensure complete 
sterilisation (cf. following abstract).

B. W. A n d e r s o n .
In te rp re ta t io n  in  te rm s  of en e rg y  of th e  ac tio n  

of /f - ra y s  of a lu m in iu m  on  m ic ro -o rg a n ism s .
F . H o l w e c k  (Compt. rend., 1928, 186, 1318— 1319). 
—An explanation of the long interval between partial

and complete extinction of bacteria exposed to  K -rays 
of aluminium (cf. preceding abstract). The same 
mean quantity  of energy is capable of producing 
different effects on different individual bacteria, since 
the number of quanta each receives and the region 
in the micro-organism where consequent ionisation 
takes place m ay vary considerably. I t  is calculated 
hi the case of B. pyocyaneus th a t  on the average 300 
ionised molecules per individual modify growth, 6000 
prove f a ta l . to  most, bu t 45,000 are necessary to 
sterilise them  all. B. W. A n d e r s o n .

P re c ip ita b le  su b s ta n c e s  d e riv e d  f ro m  B acillus  
typ h o su s  a n d  B. p a ra typ h o su s  B . J. F ü r t h  
and K . L a n d s t e i n e r  (J. Exp. Med., 1928, 47, 171— 
183).—Specific substances soluble in ether were not 
obtained from B. typhosus; two serologically active 
protein substances and one non-protein were separ
ated. One of the proteins is soluble in 75% ethyl 
alcohol. Specific substances similar to  this non
protein, and containing much carbohydrate, were 
prepared from B. paratyphosus B, B . enleritidis, and 
Proteus H X  19 and OX 19.

Ch e m ic a l  A b s t r a c t s .
O xygen  co n su m p tio n  of lu m in o u s  b a c te r ia . 

E . N. H a r v e y  (J. Gen. Physiol., 1928, 11, 469— 
475).—At 21-5° the average value of oxygen con
sumption by Pliotobacterium phosphorescens is 4-26 x  
10"11 mg. per bacterium or 2-5 XlO'1 mg. per kg. (cf. 
ibid., 1926, 8, 89). W. 0 . K e r m a c k .

H y d ro g en -io n  co n c en tra tio n  of th e  g a s tro 
in te s t in a l  t r a c t  a n d  i t s  re la tio n  to  ch em ica l 
b ac te rio lo g y . L . A r n o l d  (Chem. Bull. [Chicago],
1928, 15, 5—6, 30).—A discussion of the p & in  the 
lumen of the gastro-intestinal trac t as influenced by 
the addition of the various digestive secretions, by 
the presence of the bacterial flora, and by the character 
of the food ingested. Ch e m ic a l  A b s t r a c t s .

C ircu la tory  h o rm o n e . II . H . Kr au t , E. K. 
F rey , and E. Bauer (Z. physiol. Chem., 1928, 175, 
97— 114).—The constituent of the urine (cf. Frey 
and Kraut, A., 1926, 1168) which has a marked 
action on the heart, producing an increase in the 
amplitude and usually an increase in rhythm, has 
been investigated further. This hormone is also 
present in blood (dog, human, and horse), but the 
preparations obtained contain a large amount of 
impurity. The addition of serum to a preparation 
of the hormone from urine or blood inactivates the 
hormone, and this “ inactivator ” of serum, which 
does not appear to be of high mol. w t., is destroyed 
b y  heat, by the addition of alcohol, or by mild 
acidification of the serum. This “ inactivator ” does 
not destroy the hormone, but an inactive compound 
is formed from which the active hormone can be 
regenerated. It. is considered that blood contains 
the hormone as this inactive compound, and by 
digestion of the proteins of defibrinated blood by 
papain at p n 5 with dialysis against running water, 
a solution with a powerful action on the heart and 
circulation is obtained. The preparation from blood 
is not as pure as that from urine, but the two prepar
ations appear to be identical ; both are destroyed by 
heat, and are inactivated by the addition of serum, 
whilst they differ hi several respecte from histamine.
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The increase in the activity  of the heart and the 
lowering of the blood pressure are due to  the same 
substance in  all these preparations. A. W o r m a l l .

P ro d u c tio n  of a lcoho l in  th e  a n im a l body . IV. 
Influence of ad re n a lin e  on  th e  a m o u n t of b lo o d - 
alcohol. M. A o k i  (J. Biochem. Japan , 1927, 7, 
405—409).—An injection of adrenaline causes an 
increase in  the  alcohol content of the blood of animals.

C h e m ic a l  A b s t r a c t s .
C hanges in  th e  g lycogen  c o n ten t of th e  h e a r t  

and  b ra in , a n d  th e  la c tic  ac id  a n d  lac tac id o g en  
co n ten t of th e  m u sc le  in  ad ren a le c to m ise d  r a ts .
B. A. H o u s s a y  and P. M a zzo c co  (Compt. rend. Soc. 
Biol., 1927, 97, 1252—1253; Chem. Zentr., 1928,
i, 542).—The glycogen content for normal and adrenal
ectomised ra ts  was : heart 0-066, 0-069%, brain 0-128, 
0-156%; the lactic acid in  the muscle was 0-1S5, 
0-169%. A. A. E l d r e d g e .

f i  C auses of th e  in c re a se  of in su lin  co n ten t of 
venous p a n c re a tic  b lo o d  a f te r  in tra v e n o u s  
a d m in is tra tio n  of ad ren a lin e . E. Z u n z  and J. 
La B a r r e  (Compt. rend. Soc. Biol., 1927, 97, 917— 
919; Chem. Zentr., 1928, i, .370).—Injection of 
adrenaline into the atropinised blood donor in trans
fusion experiments causes hyperinsulinsemia, whilst 
the glycaemia of the other animal falls after trans
fusion. The injection of adrenaline appears to be 
the direct cause of the secretion of insulin.

A . A . E l d r i d g e .
E ffect of in su lin  on p ro te in  m e ta b o lism . A. T. 

Mtt.ttorat and W. H. Ch a m b e r s  (J. Biol. Chem.,
1928, 77, 595—602).—After a  short period of fasting 
in the dog injection of insulin causes an increase in 
the urinary ou tput of nitrogen; no such increase is 
observed after prolonged fasting unless carbohydrate 
be administered a t intervals, thus producing a 
nitrogen-sparing effect. C. R. H a r i n g t o n .

A u to d ig estio n . I I I .  A n titry p s in  an d  in su lin .
H. N e c h e l e s  (Chinese J . Physiol., 1928, 2, 229— 
230).—Insulin in  physiological concentrations does 
not affect the antitryptic titre  of dog’s blood.

H. D. K a y .
E ffect of in tra p e r i to n e a l  in jec tio n s  of in su lin  

on th e  b lo o d -su g a r  of w ell-fed  r a b b its .  M.
Sa h y u n  and N. R. B l a t h e r w ic k  (J. Biol. Chem.,
1928, 77, 459—466).—W hilst the first intraperitoneal 
injection of insulin into well-fed rabbits may fail to 
produce hypoglycoemia, subsequent similar injections 
produce the usual insulin effect, and insulin is more 
effective when given intraperitoneally than  in tra
venously (of. Hoskins and Snyder, A., 1927, 1222).

C. R . H a r i n g t o n .
In su lin  hypog lycasm ia , shock , a n d  leucocy tosis  

in  m an . G. K l e i n  a n d  H .  H o l z e r  (Z. K lin .  Med., 
1927,106, 360—3S5; Chem. Zentr., 1928, i ,  370).

A n t i k e t o g e n i c  i n f l u e n c e  o f  i n s u l i n  i n  d i a b e t e s  
m e l l i t u s .  J .  A. K i l l i a n  (J. Lab. Clin. Med., 1926,
11,1132— 1139).—The ketone substances of the blood 
and urine are immediately decreased, and the  alkali 
reserve of the blood-plasma rises. The rise hi carbon 
dioxide capacity is associated with a  proportional 
rise in the of the blood-plasma. The antiketogenic

influence of insulin is apparently due to  its stimulation 
of the oxidation of the carbohydrates.

Ch e m ic a l  A b s t r a c t s .
P h y sio lo g ica l v a r ia tio n s  of th e  in te rn a l  

sec re tio n  of th e  p an c re a s . I. D e m o n s tra tio n  
of a  p h y sio lo g ica l in su lin  sem ia. I I .  T h e  
p n e u m o g a s tr ic , a  n e rv e  ca u s in g  in su lin  
sec re tio n . I I I .  R ole of th e  n e rv o u s  sy s te m  in  
th e  re g u la tio n  of p h y sio lo g ica l in su lin sem ia . IV. 
H y p e rin su lin  sem ia fo llow ing  h y p erg ly cssm ia  
p ro v o k ed  b y  th e  in jec tio n  of d ex tro se . V. 
H y p e rin su lin asm ia  fo il ow ing  th e  in jec tio n  of 
a d ren a lin e . J .  L a  B a r r e  (Arch. In t. Physiol., 1927, 
29, 227—23S).—Normal insulinsemia can be demon
stra ted  in the blood from the superior pancreatic 
vein. Hyperglycsemia produced by the intravenous 
injection of dextrose increases the insulin secretion 
into the pancreatic vein; the hyperinsulinajmia is 
prevented by atropinisation and-vagotomy. Increase 
of the insulin content of the pancreatic vein caused 
by intravenous injection of adrenaline is not so 
prevented. Ch e m ic a l  A b s t r a c t s .

G ly c E e m in  a n d  i n s u l i n .  0 .  L o e w i  (Klin. Woch., 
1927, 6, 2169—2176; Chem. Zentr., 1928, i, 83).— 
The mechanism of the fixation of dextrose by insulin 
and its conversion into lactic acid is discussed. 
Diabetic plasma contains an inhibitant, “ glyciemin.” 
This antagonistic substance is dialysable, is not 
decomposed when the dialysate is dried, and is 
soluble in absolute alcohol. Diabetic hyperglyceemia 
is ascribed to  an  increased secretion of glyccemin, 
and a deficient secretion of insulin.

A. A. E l d r i d g e .
B io lo g ica l s ta n d a rd is a t io n  of in su lin . R . 

W e r n i c k e , E .  M o d e r n , and C. M . S c o t t i  (Anal. 
Asoc. Quim. Argentina, 1927,15, 324—336).—Details 
are given of a method, based on th a t given in Public
ations of the League of Nations, I I I ,  Health, 1926,
I I I ,  7, of standardising insulin by a preliminary 
determ ination with white mice, followed by cxact 
determ ination with rabbits. The insulin solution is 
diluted until a subcutaneous injection of 0-5 c.c. per 
20 g. causes the same proportion of mice to  show 
symptoms of hypoglycsemia under standard con
ditions as controls injected with an equal quantity  
of standard solution containing 0-025 clinical unit 
per c.c. The final standardisation is carried out by 
injecting different groups of rabbits with standard 
insulin (0-5 clinical un it in 1 c.c. per kg.) and the 
sample in similar amount. From analysis of samples 
of blood from each group the initial and mean final 
blood-sugar levels are determined. The percentage 
decrease is proportional to the activity of the prepar
ation. D ata are given of the variation of sensitivity 
of rabbits and mice to  insulin injections.

R. K . Ca l l o w .
E ffec t of p i tu i ta ry  e x tra c ts  on b lo o d -su g a r.

G. F r it z  (Magyar Orvosi Arch., 1928, 29, 8—15).— 
Intram uscular injection of pitu itary  extracts causes 
a rise in the blood-sugar of normal, but not of adrenal
ectomised, rabbits, guinea-pigs, and rats.

Ch e m ic a l  A b s t r a c t s .
P itu i ta ry  a n d  u r in a ry  ex c re tio n  of p h o sp h a te , 

su lp h a te , an d  ch lo ride . P . C. T u n g , H. C.
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Chang, and S. M. Ling (Chinese J . Physiol., 1928,
2, 231— 246).—After extirpation of the pituitary in 
dogs there is a fall in  chloride output. The phosphate 
excretion usually shows a slight rise, followed by a 
fall up to the 4th or 5th hr. Later a secondary rise, 
the recovery phase, occurs. In  animals surviving 
the operation from 1 to 16 weeks, phosphate excretion 
continued uninterruptedly. The authors therefore 
disagree with the suggestion of Brull and Eichlioltz 
(A., 1926, 88) that removal of pituitary control 
abolishes inorganic phosphate excretion.

H. D. K a y .
A d so rb a b ility  of th e  ac tive  su b s ta n c e s  of th e  

p o s te r io r  lo b e  of th e  p i tu i ta ry  on a n im a l c h a r 
coal. G. S a t o  (Arch. exp. Path . P h a rm , 1928, 
130, 323—325).—The adsorption on animal charcoal 
of the p itu itary  active principles acting on the uterus 
and on the melanophores of the frog and of the 
corresponding principles present in  the cerebrospinal 
fluid has been investigated. The conclusion of 
Houssay and Ungar (Bol. Soc. biol. Argentina, 1924) 
th a t the melanophore-expanding substance in the 
cerebrospinal fluid is different from th a t of the 
posterior lobe because of its apparent non-adsorb- 
ability on animal charcoal is not considered well 
founded. W. 0 . K e r m a c k .

F a t  m e ta b o lis m  an d  oestrus h o rm o n e  of th e  
c o rp u s  lu te u m . C. K a u f m a n n  a n d  W. D u n k e l  
( K l in .  W och, 1927, 6, 2228—2229; Chem. Zentr.,
1928, i, 369).

S ec re tin . I—II. H ypoglycsem ic ac tio n  of 
s e c re tin  in  an im a ls , m a n , an d  in  d iab e te s .
L. T a k a c s  (Z. ges. exp. M ed, 1927, 57, 527—531, 
532—536; Chem. Z en tr, 192S, i, 83—84).—W ith 
rabbits and dogs, secretin from the mucous membrane 
of the small intestine causes a 50—60% reduction of 
blood-sugar, the maximum effect occurring in 4—5 
hrs. Similar results were obtained in normal and 
diabetic man. A. A. E l d r i d g e .

E ffect of th y ro id  g la n d  p re p a ra tio n , o v a rio 
to m y , a n d  re m o v a l of te s te s  on th e  s u g a r -  
ex c re tio n  th re sh o ld . S. K a w a s h i m a  (J. Bio
chem. Japan, 1927, 7, 361—369, 371—377, 379— 
387).—Administration of “ thyroidin ” or removal of 
testes (rabbits) causes a  rise in the sugar-excretion 
threshold; ovariotomy (non-pregnant dogs) had no 
effect on the assimilation or excretion threshold.

C h e m ic a l  A b s t r a c t s .
C olour te s ts  fo r s te ro ls  an d  v itam in -y l. I. 

S te ro l  te s ts . F . W o k e s  (Biochem. J ,  1928, 22, 
.830—835).—Pure cholesterol freed from ergosterol 
gives with concentrated sulphuric acid, arsenic or 
antim ony trichloride red colours persisting for many 
hours. Similar results are obtained with cholesteryl 
acetate and chloride, a-cholesterylene, and ^-cholest- 
ene, bu t with the last two more time m ay be required 
for the colour to develop. Cholesterol, cholesteryl 
acetate or chloride, eholestene, and ^-cholestene in 
.chloroform solution left in contact with concentrated 
sulphuric acid for some hours and then diluted with 
more chloroform give a  purple or violet colour. 
Similar colours can be obtained by removal of the 
chloroform solution from the acid after less than  a 
m inute’s contact and addition to the former of a

drop of formalin. Irradiation of sterol derivatives 
generally has the effect of rendering the colours more 
transient. In  the case of cholesterol, however, irradi
ation under certain conditions m ay develop the 
property of producing with the “ vitamin ” reagents 
blue colours changing to  red on keeping for some 
hours. Activation with other reagents such as acetic 
anhydride, benzoyl peroxide, or formaldehyde may 
lead to  blue or purple colours being obtained on 
addition of the “ v itam in ” reagents. Cholestenone 
gives transient red colours with these reagents and 
negative results with all other tests. The other 
oxidation products of cholesterol which have been 
tested give negative results in all cases. Antimony 
pentachloride gives the colour sequence red — >■ 
blue — >- red with all cholesterol derivatives examined 
except the oxidation products. Of these dicholesteryl 
ether gives both red and blue, cholestenone and 
hydro xycholesterylene give red only, and (3-hydroxy- 
cholestenol acetate gives negative results. Introduc
tion of sulphur into the side-chain as in cholesteryl 
m ethylxanthate retards the development of the 
colours but does not necessarily prevent it after the 
liberation of sulphur compounds has taken place. 
The “ vitamin ” reagents give with ordinary con
centrations of ergosterol the usual red colour, but if 
a  higher initial concentration be employed the red 
colour given by arsenic or antimony trichloride 
changes to purple or blue on diluting with more 
reagent after a few moments. Sitosterol gives similar 
residts to cholesterol b u t more slowly.

S. S. Z i l v a .
D u al n a tu re  of w a te r-so lu b le  v ita m in -I i. II. 

T h e  effect on y o u n g  r a t s  of v itam in -/i„  deficiency. 
B io lo g ica l a s sa y  of v i ta m in -# ,.  H . C h i c k  and 
M. H. R o s c o e  (Biochem. J ,  1928, 22, 790—799).— 
The caseinogen in the basal diet is purified by extrac
tion with acid water and acid alcohol, thus removing 
vitamin-i?2. R ats about 4 weeks old are kept on 
the diet free from vitam ins-I^ and -B2 for about
2 weeks, after which time B x is administered in the 
form of Peter’s antineuritic concentrate. After 3—4 
weeks from the beginning of the experimental period 
the substance to be tested is administered. The 
minimum dose which gives an average weekly increase 
of 10—12 g. is suggested as a standard. A description 
is given of the effects observed in growing rats when 
they  are fed on diets deficient only in vitamin-I?2. 
Further evidence in support of the composite nature 
of vitam in-B is also produced. S. S. Zi l v a .

E ffect of in a n itio n  a n d  v i ta m in -#  deficiency on 
th e  a d re n a l g la n d s  of th e  p ig eo n . G. F. M a r r ia n  
(Biochem. J ,  1928, 22, 836—844; cf. Marrian and 
others, this vol., 91).—The adrenal hypertrophy 
occurring in the vitamin-2?-deficient pigeons seems to 
be mainly due to  vitamin-_B deficiency, b u t vitam in-ii2 
deficiency is also a contributory factor. The adrenal 
glands of both starving and vitamin-i?-deficient 
pigeons are oedematous. This oedema accounts for 
19% of the to ta l hypertrophy shown by the vitamin-
5-deficient birds and 44% in the case of the starving 
pigeons. A pigeon forcibly fed on a c o m p l e t e  diet 
has developed acute symptoms resembling those due 
to  vitam in-5  deficiency, bu t the condition was not
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curable by the  adm inistration of vitam in-5. The 
relation of adrenal hypertrophy to  starvation and to 
vitamin-jB deficiency is discussed. S. S. Zilva .

B ios. V. B. S u z u k i  and Y. H a m a m u r a  (Proc. 
Imp. Acad. Tokyo, 1928, 4 ,158—160).—Treatm ent of 
crude bios w ith sodium hydroxide solution gives in 
addition to  y-acid (this vol., 177), 2 : 6-dihydroxy- 
quinoline-4-carboxylic, nicotinic, p-hydvoxybenzoic, 
and 4-hydroxy-3-methoxycinnamic acids.

H . B u r t o n .
A n tisco rb u tic  fra c tio n  of lem o n  ju ice. V II.

S. S. Z i l v a  (Biochem. J .,  1928, 22, 779—785 ; cf. 
A., 1927, 702).—W hen phenolindophenol is added to 
decitrated lemon juice until the indicator is no longer 
reduced and the solution is adjusted immediately to 
pa 7, the antiscorbutic activity  disappears within 24 h rs. 
Purified antiscorbutic fractions from lemon juice lose 
their activity  much more rapidly th an  does decitrated 
lemon juice of similar activity. D ecitrated lemon 
juice dialysed in collodion thimbles of a permeability 
which leaves the  solution inactive after 3 days loses 
the capacity for reducing phenolindophenol. This 
reducing capacity is retained to  a great extent by the 
juice when dialysed in thimbles of a permeability 
which yields an active juice a t the end of the dialysis. 
Acidity retards deterioration on storage of the 
antiscorbutic activ ity  in anaerobically autoclaved 
decitrated lemon juice. On storage a t  p u 3, however, 
the deteriorating effect of autoclaving is scarcely 
perceptible. Lemon juice autoclaved anaerobically, 
even in  a  very acid medium, deteriorates much more 
rapidly a t p B 7 on storage than  similar solutions which 
have not been autoclaved. Comparatively little  loss 
occurs in  decitrated lemon juice which has been au to 
claved a t  40 lb. pressure for 1 hr. under strictly  
anaerobic conditions. S. S. Z i l v a .

S pecific ity  of e rg o s te ro l a s  p a r e n t  su b s tan ce  
of v itam in-2). 0 . R o s e n h e i m  and T. A. W e b s t e r  
(Biochem. J .,  1928, 22, 762—766).—Sphingosine, 
oxycholesterylene, ¡soergosterol, and digitaligenin 
cannot be activated by irradiation. The last-named 
shows only one band w ith a maximum a t 34-0 [jljj. 
extending from 270 to  390 ¡xfi. In  addition, there is 
general absorption and possibly secondary bands in 
the region below 250 ¡x|x. The broad absorption band 
of digitaligenin remains practically unchanged after
2 hrs.’ irradiation. The above lends further support 
to the specificity of ergosterol as the parent substance 
of vitamin-D. The discrepancy between results 
obtained by  W indaus and Holtz (Naclir. Ges. Wiss. 
Gottingen, 1927, 217) and the authors concerning the 
antirachitic activity  of irradiated digitaligenin is 
discussed. S. S. Z i l v a .

V itam in-D  in  ad u lts . I t s  effect on  th e  ca lc iu m  
and in o rg a n ic  p h o sp h a te  of th e  b lood . R. E.
B a v a r d  and J . C. H o y l e  (Biochem. J ., 1928, 22, 
yi3—716).—N either addition of 8 mg. per day of 
irradiated ergosterol to  the diet of a healthy adult 
human subject for 21 days nor irradiation for 16 days 
during the w inter caused any significant change in the 
blood inorganic phosphate or serum-calcium.

S. S. Z i l v a .
Correlation betw een  electrom otive ser ies and 

oxidation potentia ls and p lant and an im al

n u tr i t io n . H. P. C o o p e r  and J . K . W i l s o n  (Science, 
1927, 66, 629—631). C h e m ic a l  A b s t r a c t s .

V itam in -lik e  su b s tan ce s  in  p la n t  n u tr i t io n .
J .  F . B r e a z e a l e  (Ariz. Agric. Exp. Sta. Tech. Bull.,
1927,1 6 ,401—417).—Certain plants, when decompos
ing, develop compounds which stim ulate the growth 
of other plants. Many plants require for norm al 
growth the presence of small quantities of organic 
compounds no t usually regarded as p lan t foods. The 
stim ulating property of m anure is largely associated 
with the soluble organic m atter.

Ch e m ic a l  A b s t r a c t s .
S ig n ifican ce  of an th o cy an in s  in  p la n ts . T. 

L i p p m a a  (Ber. deut. hot. Ges., 1928, 46, 267—277).— 
The occurrence of anthocyanins in the leaves of a 
large number of plants has been investigated with 
reference to  age of leaf, natura l habitat, and climatic 
factors. From the results obtained the author is 
unable to support Noack’s theory th a t the function 
of anthocyanins in  the leaves of p lants is concerned 
with the assimilation of carbon dioxide.

E . A . L u n t .
N a rco s is  of ca rb o n  d io x id e  a s s im ila tio n  an d  

th e  b u b b lin g  m e th o d . T. S c h m u c k e r  (Biochem. 
Z., 1928, 195, 149— 160).—The bubbling m ethod in 
assimilation experiments is critically examined with 
shoots of Cabomba caroliniana, modified, and used to 
investigate the sensitivity of the assimilation of 
carbon dioxide to  various narcotics. F a in t stim ul
ation is obtained with ether a t  0-1% and ethyl alcohol 
a t  0-3—1%. Reversible inhibition is obtained with 
chloroform between 0-025 and 0-1 vol.-%, w ith ether 
between 0-2 and 2-5%, and with ethyl alcohol between
1 and 3%. The lethal dose w ith chloroform is only 
slightly higher than  0-1 vol.-% . Stim ulation with 
acetaldeliyde was not obtained.

P. W . Cl u t t e r b u c k .
E ffect of in c re a sed  a tm o sp h e ric  ca rb o n  

d iox ide on th e  g ro w th  of p lan ts . I. B. D. 
B o l a s  and F. Y. H e n d e r s o n  (Ann. Bot., 1928, 42, 
509—523).—An open type apparatus for observing 
the effect on the growth of plants of air enriched with 
carbon dioxide is described. In  the case of the  
cucumber, atmospheres containing 0-258—0-424% of 
carbon dioxide result in a large increase in the dry 
weight of the plant. E. A. L u n t .

V egetab le a ss im ila tio n  an d  re sp ira tio n . XIX. 
E ffect of v a r ia tio n s  of c a rb o n  d io x id e  su p p ly  on 
th e  r a te  of a s s im ila tio n  of su b m e rg e d  w a te r  
p la n ts . W . O . J a m e s  (Proc. Roy. Soc., 1928, B , 
103, 1—42).—Carbon dioxide and sodium hydrogen 
carbonate solutions have been used as source of 
carbon dioxide in the determination of the rate of 
assimilation of submerged aquatic plants as a function 
of carbon dioxide concentration and light intensity. 
For carbon dioxide, the rate of assimilation increases 
with the ra te  of flow of solution ; for sodium hydrogen 
carbonate it  is constant. For the same rates of flow 
when no other factor is limiting, sodium hydrogen 
carbonate gives a higher ra te  of assimilation than  a 
solution of carbon dioxide of equal partial pressure.

E. A. L u n t .
P h y sio lo g y  of apples. IX. C hem ical co m 

p o sitio n  of m a tu re  an d  developing  ap p les an d  i ts
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re la tio n sh ip  to  en v iro n m e n t an d  to  th e  r a te  of 
ch em ica l ch an g e  in  s to re . H. K . A r c h b o l d  
(Ann. Bot., 1928, 42, 541—566).—Determinations 
have been made of the nitrogen, acid, sugar, and starch 
contents of Bramley’s Seedlings as a function of time 
from the setting of the fru it till m aturity . Subsequent 
losses in the  cold store are shown to vary with the 
initial composition of the m ature apple and m ay in 
some cases determine the length of storage life.

E. A. L u n t . 
T e m p e ra tu re  in  re la tio n  to  ch em ica l co m 

p o s itio n  in  th e  ap p le . J .  S. Ca l d w e l l  (J. Agric. 
Res., 1928, 36, 367—389).—The theory th a t  every 
variety  of apple has an optimum m ean summer 
tem perature a t  which it  attains its best development 
is confuted. I t  is concluded th a t  seasonal am ount of 
sunlight is more po ten t in th e  determ ination of the 
quality  of any given crop th an  the mean summer tem 
perature a t  which i t  is grown whatever is th e  relation 
th a t this tem perature bears to  the optimum mean 
summer tem perature of the variety. E . A. L u n t .

E ffec t of c lim a tic  co n d itio n s  on th e  ch e m ic a l 
co m p o s itio n  of ap p le  ju ice . J .  S. Ca l d w e l l  (J. 
Agric. Res., 1928, 36, 289—365).—The annual vari
ations in to ta l astringency, sugar, and free acid 
contents in  the expressed juice of apples of 216 
varieties have been determ ined over a period of 6 
years in order to  relate such variations w ith the annual 
variation in  rainfall, sunshine, and tem perature. 
Am ount of sunshine is the m ost po ten t factor and 
am ount of rainfall the least po ten t factor in  the  
determ ination of the acid-astringency-sugar ratio  
of the juice of any  given crop. A high annual 
average for sunshine and tem perature produces 
increased sugar and acid contents and decreased 
astringency. E . A. L u n t .

R ed u c tio n  of p ic r ic  a c id  b y  p la n ts . E .  B a r r a l  
(Compt. rend. Soc. Biol., 1927, 97, 753—755; Chem. 
Zentr., 1928, i, 365).—The plants wore killed by high 
concentrations of picric acid, b u t when low con
centrations (0-10—0-1%) were employed, the flowers 
were coloured yellow and contained (chiefly in  the 
ovaries) picramic acid. A. A. E l d r i d g e .

P re se n c e  of so d iu m  in  p la n ts . G. B e r t r a n d  
and [M m e .] M . R o s e n b l a t t  (B u ll. Soc. c h im ., 1928, 
[ iv ], 4 3 ,  368—371).—See th i s  v o l., 334.

M an g an ese  in  th e  m u lb e r ry  leaf. S. B it o  
(Bull. Agric. Chem. Soc. Japan , 1927, 3, 67—68).— 
More manganese is present in  the mesophyll th an  hi 
the  vein and petiole; i t  increases with growth and 
varies with species. The flower contains the same 
am ount. Ch e m ic a l  A b s t r a c t s .

S ea rch  fo r  e lem en ts  e sse n tia l in  only  sm a ll  
a m o u n ts  fo r  p la n t  g ro w th . A. L. S o m m e r  
(Science, 1927, 66, 482—484).—Zinc is necessary for 
the growth of barley, sunflowers, wheat, buckwheat, 
broad beans, and red kidney beans; “ pyrex ” con
tainers in culture experiments do not yield traces of 
all necessary nutrients. A. A. E l d r i d g e .

D evelopm en t of c a lc iu m  o x a la te  ce lls w ith  
p a r t ic u la r  re fe ren ce  to  m e d ic in a l p la n ts . D. 
B r u n z e m a  (Arch. Pharm ., 1928, 266, 86— 103).— 
Histological. W . A. S i l v e s t e r ,

C alc ium  o x a la te  d ep o sitio n  in  g ra f te d  p lan ts .
L. D a n i e l  (Compt. rend., 1928, 186, 1143— 1144).— 
The deposition of these crystals in certain plants is 
greatest a t those parts of the grafted junction near the 
callus where the multiplication of the cells is most 
rapid. G. A. C. G o u g h .

P ec tin . I I I .  D eg ree  of e s te r if ic a tio n  of 
p e c tin  in  ju ice  of th e  lem o n . A . G. N o r m a n  (Bio- 
chem. J .,  1928, 22, 749—752 ; cf. this vol., 559).—In 
order to prevent partia l de-esteriflcation of the 
pectin, the juice was pressed out by  hand and received 
in  95% alcohol. The precipitate was redissolved and 
reprecipitated several times in this way. The apparent 
m ethoxyl content of such a preparation corresponded 
w ith a trim ethylated derivative of pectic acid. If, 
however, a  correction for the calcium pectate yield 
of the  preparation is made, the methoxyl content 
approaches the  theoretical valuo for tetramethyl- 
pectic acid. Some other m aterial, probably pectin 
degradation products, giving a furfuraldéhyde yield 
similar to  th a t  of pectin is associated w ith pectin in 
this preparation. S. S. Z ilva .

P h y sio lo g ica l s ig n ifican ce  of p la n t  co n stitu en ts  
w ith  sp ec ia l re fe re n ce  to  lig n in . M. R u b n e r  
(Sitzungsber. preuss, Akad. Wiss., 1928, 11, 127— 
145).—The fibrous tissue from various p lan t sources 
has been determined quantitatively  under the various 
groups of cellulose, pentosans, lignin, and residual 
m atter and the digestibility of the various fractions 
has been investigated. E. A. L u n t .

F o rm a tio n  of r e d  an th o cy an  p ig m e n ts  in  the 
r e d  leav es  of A m p é lo p sis  hederacea. S. IONESCO 
(Compt. rend. Soc. Biol., 1927, 9 7 ,  975—977 ; Chem. 
Zentr., 1928, i, 365).—The chromogen, leucoantho- 
cyanidin (the colour reactions and solubilities of which 
are described), is converted by warming into a true 
anthoxycyanidin. W hen . trea ted  w ith nascent 
hydrogen or a m ixture of barium (or manganese) 
dioxido and sulphuric acid, or when warmed with 
20% hydrochloric acid for 5— 10 min. a red pigment is 
obtained. A. A. E l d r i d g e .

F o rm a tio n  an d  d e g ra d a tio n  of s ta rc h  in  vege
ta b le  cells. A .M a ig e  (Bull.Soc. Chim.biol., 1928,10, 
422—429 ; see also A ., 1927, 38S).—The suggestion of 
Brown and Morris (J.C.S., 1S93, 63, 604) th a t amylase 
acts both as a hydrolytic and as a synthetic agent is 
criticised on the following grounds : (a) no reversion 
of the hydrolytic action of amylase is observed in 
vitro ; (b) the growth of seeds containing large amounts 
of starch in  the presence of dextrose does not inhibit 
hydrolysis of the starch ; (c) whilst chloroform or 
elevation of tem perature reduces the formation of 
starch, the activ ity  of the amylase is unaffected. I t  
is probable th a t the fall in the amylase content during 
the production of starch is due to partia l cessation of 
the hydrolysis in  the plant-tissues.

G . A. C. G o u g h .
P h y sio lo g ica l s ign ificance  of p y rocatecho l 

ta n n in s . M i c h e l - D u r a n d  (Compt. rend., 1928, 
186, 1145—-1147).—The acetone-soltible and insoluble 
components of the pyrocatechol tannins in  the leaves, 
buds, and wood of Æsculus hippocastanum and in the 
tubers of Rumex hymenosepahis arc determined. The
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acetone-soluble tannin  is greater only in  the leaves of 
the former plant, and in the tubers the to ta l tannin 
content falls more rapidly th an  the carbohydrate 
content during early growth. Since tannin con
sumption decreases when the growth becomes slower, 
it  is suggested th a t it functions as a reserve food.

G . A . C. G otjgh.
LaBvulosans of Ir is . H . C o lin  and A. A u g e m  

(Bull. Soc. Chim. biol., 1928, 10, 489—494; see also 
A., 1927, 1116).—Irisin is best isolated from aqueous 
extracts of Ir is  fcetidissima (Iris pseudacorus and 
germanica contain less irisin) through the barium 
derivative followed by treatm ent with dilute sulphuric 
acid. The corresponding calcium derivative, which 
is precipitated from aqueous solutions by alcohol, is 
more soluble. From  Iris ftxtidissima a non-crystalline 
carbohydrate, [a]D —29°, mol. wt. 2S7—296, is 
obtained together with irisin by the barium method. 
This carbohydrate, which is more soluble in water and 
in 60% alcohol than  irisin, yields an  insoluble barium 
derivative, soluble calcium and strontium  derivatives, 
and, like irisin, is not precipitated by salts of the heavy 
metals. After hydrolysis the carbohydrate does not 
reduce Fehling’s solution and the ro tatory  power falls 
to —80°. I t  is resistant towards the hydrolytic 
action of einulsin, diastase, and invertase. W hilst 
the rhizomes of the iris contain only lcevulosans and 
small am ounts of sucrose, the leaves contain dextrose 
and starch in addition. G . A . C. G o u g h .

S eeds of th e  s to n e -p in e  (Pinus pinea, L.). 
A. D. M a r a n is  (Arch. Pharm ., 1928, 262, 121— 122). 
—The edible seeds of the stone-pine contain water, 
4*88%; ash, 1-20%; oil (extracted by carbon 
disulphide) 51-50%; nitrogenous substances, 
37-45%; carbohydrates, 4-80%. The oil has d'r‘ 
0-92134; setting-point, —21°; Zeiss refractometer 
value a t 40°, 61-0; acid value, 4-19; saponi
fication value (Kottstorfer), 192-22; iodine value 
(Hiibl), 119-0; Hehner value, 96-0; R eichert- 
Meissl value, 0-22; Polenske value, 0-35; ester value, 
188-03. Liquid fa tty  acids (oleic) and solid fa tty  
acids (stearic) are in the proportion 95 :5.

W. A. S i l v e s t e r . 
M ercu ry  co m p o u n d  of a llan to ic  ac id  b y  m ean s  

of w h ich  i t  m a y  b e  id en tified  in  Phaseolus  
vulgaris. R . F o s s e  and A. H i e u l l e  (Bull. Soc. 
Chim. biol., 1928,10, 310—312).—See A., 1927, 1175.

D e te rm in a tio n  of a llan to ic  ac id  a s  x an th y l- 
carb am id e . A p p lica tio n  to  an a ly s is  of leaves of 
Acer pseudop la tanus. R. F o s s e  and V. B o s s u y t  
(Bull. Soc. Chim. biol., 1928, 10, 313—315).—See A.,
1927, 891.

Id en tifica tio n  of a llan to ic  ac id  in  leaves of 
Acer pseudop la tanus. R . F o s s e  and A. H ie u l l e  
(Bull. Soc. Chim. biol., 1928, 10, 308—309).—See A.,
1927, 1116.

D ifference in  p h y sico -ch em ica l p ro p e rtie s  of 
various p ro te in s  in  p la n t  seeds. II . F o u r 
k inds of r ic e  p ro te in . T. T a d o k o r o , T. T s u j i , 
a n d  S. W a t a n a b e  (J. C oll. Agric. Hokkaido Imp. 
Univ., 1927, 19, 93—104).—A comparison o f  t h e  
p r o p e r tie s  o f  fo u r  r ic e  p r o te in s ,  so lu b le , r e s p e c t iv e ly ,  
in  w a te r , s o d iu m  c h lo r id e  s o lu t io n , so d iu m  h y d r o x id e  
so lu t io n , a n d  a lc o h o l.  Ch e m ic a l  A b s t r a c t s .

In fluence of caffeine on th e  g -erm ination  of 
seeds. G. B. Z a n d a  (Arch. Farm , sperim., 192S, 
44, 278—286).—The germination of seeds of Zinnia, 
elegans, Jacq., in Sachs’ nutrient solution is favoured 
by 0-01% of free caffeine, larger plants being obtained. 
The initial germination is accelerated h y  0-02—0-03%, 
bu t the effect ceases as soon as the seedling forms. 
W ith proportions of the base exceeding 0-1% growth 
is retarded and 0-2—0-3% solutions exert a definite 
toxic effect. Seeds thus treated  grow normally if 
transferred to caffeine-free nutrient solution.

T. II. P o p e .
E n zy m es of P yth ia cystis  c itroph thova , S m . 

an d  S m . L. J . K lo tz  (Hilgardia, 1927,3, 27—40).— 
Definite evidence for the presence of diastase, 
invertase, maltase, emulsin, phloridzinase, asparagin
ase, urease, peroxidase, catalase, and some of the 
lower esterases was obtained.

Ch e m ic a l  A b s t r a c t s .
In fluence of l ig h t an d  of d ex tro se  on th e  g ro w th  

of a  so il a lga . B. M. B. R o a c h  (Ann. Bot., 1928, 
42, 317—345).—The growth of the soil alga, Scenedes- 
mus costulatus, has been realised in liquid media under 
purely photosynthetic conditions with a light of 
comparatively strong in ten sity ; addition of dextrose 
to the medium under these conditions produces no 
increase in the growth rate. As the photosynthetic 
growth ra te  is diminished by diminishing light 
intensity, increasing dextrose assimilation takes place. 
The maximum growth rate duo to dextrose assimil
ation alone is less than  the maximum photosynthetic 
rate. E .  A. L u n t .

C o-zym ase in  re s p ir in g  o rg a n s  of p lan ts .
H. v o n  E u l e r  and S . S t e e f e n b u r g  (Z . physiol. 
Chem., 1928,175, 38—51).—The co-zymase of washed 
dry  yeast is found in  a num ber of higher fungi 
(ArmiUaria melleus, Ilygroplwrus chlor., Clavaria 
cristala, Polyporus ungulalus, Lactarius rufus) and in 
the leaves of green plants (Vicia faba, Vaccinium vitis 
idea), and is essential for the anaerobic p art of 
respiration. There is also present 'with the co-zymase 
in the p lant organs a heat-resistant, dialysable 
inhibiting substance. In  the flesh of apples either the 
co-zymase is present hi only minute amount, or its 
activ ity  is prevented by the inh ib ito r; the respiration 
(oxygen consumption) here is probably a t the expense 
of p lan t acids ra ther th an  of sugars. C. H o l l i n s .

P ro to p la sm . IV. P la s t in  of M yxoniycetes  
an d  i ts  a lleged  age ing . A. K i e s e l  (Z . physiol. 
Chem., 1928, 173, 169—183).—The usual methods 
for the preparation of plastin (cf. A., 1927, 382, 799) 
yield a product which contains, besides other 
impurities, myxoglucosan and glycogen, whilst there 
is a possibility th a t  the long treatm ent with 0-5A7- 
sodium hydroxide produces changes in the native 
plastin. The preparation of plastin from Lycogala 
epidendron, Fidigo varians, and Beticularia lycopcrdon 
is described and the analytical results are g iven ; 
differences are found in the nitrogen content 
(13-58%, 14-93%, and 15-22% respectively), phos
phorus, (0-12%, 0-11%, and 0-12%), and sulphur 
(0-3S%, 0-29%, and 0-15%), whilst slight bu t signi
ficant differences are observed in the nitrogen distri
bution and the amounts of various amino-acids present



804 BRITISH CHEMICAL ABSTRACTS.— A.

after hydrolysis with acid by the method previously 
described (A., 1927, 799). In  general, however, the 
agreement between the amounts of the various 
products of hydrolysis is satisfactory b u t not sufficient 
to prove th a t the different plastins are identical. 
Physical and possibly chemical changes occur in 
plastin by treatm ent with the alkali used for the pre
paration but no marked decomposition occurs. 
Plastin preparations from young true plasmodium and 
from two later stages in the development of Lycogala 
epidendron have been compared. Variations in the 
nitrogen, phosphorus, and sulphur and in the amounts 
of various amino-acids present are observed, bu t the 
results do not establish the identity  of the natural 
plastins of the plasmodium and of the unripe fruiting 
bodies. A. W o rm all .

M ech an ism  of th e  d e g ra d a tio n  of fa tty  ac id s  
b y  m o u ld  fung i. I. T. Iv. W a l k e r  and P. D. 
Co ppo ck  (J.C.S., 1928, 803—809).—Ferm entation of 
calcium propionate by Aspergillus niger, in  the 
presence of inorganic salts only, affords lactic acid 
and finally pyruvic and oxalic acids together with 
some ethyl alcohol and glvoxylic acid. Acetaldehyde 
and formic acid are also produced in the earlier stages. 
In  a similar way lactic acid yields ethyl alcohol, oxalic 
and pyruvic acids, and pyruvic acid yields ethyl 
alcohol. These results (see also A., 1927, 228, 593) 
indicate th a t the ferm entation of propionic acid 
follows the course : lactic acid, pyruvic acid, acet
aldehyde, ethyl alcohol and acetic acid; the last- 
named yields oxalic acid through the stages glycollic 
and glyoxylic acids (cf. Dakin, A., 1926, 428).

G. A. G. G o u g h .
E n erg y  of g ro w th . X II. C o m p ara tiv e  

en e rg y  y ie ld  of d iffe ren t s u g a rs  in  th e  develop
m e n t of m o u ld s . L. De Caro  (Bull. Soc. Chim. 
biol., 1928, 10, 456—460).—Cultures of Aspergillus 
niger grown on similar media containing different 
sugars show greater energy yield (A., 1922, i, 706;
1925, i, 1117) for the substances in  the order, lsevulose, 
inulin, sucrose, dextrose and maltose, lactose.

G. A. C. G o u g h .
P ro d u c tio n  of fu m a ric  ac id  f ro m  p y ru v ic  ac id  

by  R h izo p u s n igricans. A. G o t t sc h a l k  (Z. 
physiol. Chem., 1927, 172, 314—316).—Ehrlich and 
Bender’s (this vol., 95) inability to repeat the au thor’s 
results as to the production of fumaric acid from 
pyruvic acid by th is mould m ay be due to  th en  having 
used either a morphologically identical strain  having 
different metabolic powers, or possibly a  less viable 
strain . H. D. K a y .

P ro d u c tio n  of fu m a ric  ac id  fro m  p y ru v ic  ac id  
b y  R h izo p u s  n igricans. P. E h r l ic h  and I. 
B e n d e r  (Z. physiol Chem., 1927, 172, 317—318).— 
Polemical; a reply to Gottschalk (cf. preceding 
abstract). The strain  of R . nigricans used by the 
authors and by Gottschalk is the same. Fumaric 
acid is not produced by this mould from pyruvic acid.

H .'D . Iv a y .
P ro d u c tio n  of g lucon ic  ac id  by  th e  P en ic illiu m  

lu teu rn -p u rp u ro g en u m  g ro u p . II. O p tim a l 
cond itions fo r  ac id  fo rm a tio n . H . T. H e r r ic k

and O. E . Ma y  (J. Biol. Chem., 192S, 77,185—195).— 
Production of gluconic acid from dextrose by the 
above mould is favoured by a tem perature of 25° and 
a concentration of 20—25% of dextrose; the optimal 
concentrations of salts have also been determined and 
the composition of the most suitable medium is given.

C. R . H a r in g t o n .
S p ike d isease  of S a n d a l (S a n ta lu m  album , 

L inn .). I. D ia s ta tic  ac tiv ity  of th e  leaves. 
R . S r e e n iv a s a y a  and B. N. Sa s t r i (J. Indian Inst. 
Sci., 1928, 11 A , 23—29).—Sap was extracted from 
leaves and stem by freezing in liquid air, grinding at 
the ordinary tem perature, and pressing. Leaf powders 
were prepared from m aterials dried in a vacuum over 
calcium chloride. 2-0 c.c. or 0-25 g. respectively were 
allowed to act on 25 c.c. of 2%  soluble starch for 20 
hrs. a t  the ordinary tem perature in presence of 
toluene. The sugar formed, after clearing the solution 
with colloidal ferric hydroxide, was determined as 
maltose by B ertrand’s method. The diseased leaves 
showed markedly higher diastatic activity  than 
healthy leaves, the figures corresponding to those for 
growing shoots, which have a similar composition to 
diseased leaves. F . E . D a y .

S im u ltan eo u s  d e te rm in a tio n  of m in u te  
a m o u n ts  of oxygen  an d  ca rb o n  dioxide. W. 0.
F e n n  (Amer. J .  Physiol., 1928, 84, 110—118).—The 
apparatus and technique have been devised for the 
purpose of measuring the respiratory exchange of 
small am ounts of tissues in  vitro. The apparatus 
consists essentially of a differential volumeter 
(A., 1927, 583) in which the absorption of oxygen 
is measured volumetrically. The carbon dioxide 
produced is determined by  means of the change in 
conductivity of a solution of barium hydroxide 
enclosed in the volumeter. The calibration of the 
instrum ent is described and a number of typical 
results are reported demonstrating th a t the respiratory 
exchange of 0-1 g. of tissue could be determined every 
ten minutes with a sensitivity of 0-05 mm.3

R . K . Ca n n a n .
[P ip e tte  for] m ic ro -d e te rm in a tio n  of su g a r  

a n d  ch lo rid e  in  blood. K . S c h u h e c k e r  (Wien, 
med. Woch., 1927, 77, 1519— 1520; Chem. Zentr.,
1928, i, 98—99).—A rinsing pipette is described, the 
use of which avoids th a t of the torsion balance.

A. A. E l d r id g e .
S im p le  h y d ro g en  e lec tro d e  fo r u se  in  b io

c h em is try . A. D. Ga r r is o n , H. O. N ic h o l a s , and 
J .  G. P a s t e r n a c k  (J. Lab. Clin. Med., 1926, 11, 
1091—1093).—The p a can be determined with an 
accuracy of 0-03 in 1 c.c. of liquid.

Ch em ic a l  A b st r a c t s .
D istilled  w a te r  fo r  b io lo g ica l p u rp o se s . E . 

Ca n a l s  and M. M o u sse r o n  (Bull. Soc. Chim. biol.,
1928, 10, 472—477).—W ater of low conductivity and 
p a 5-5—5-6 m ay be obtained by the use of a pyrex 
still; th a t with similar conductivity and higher pa 
often contains traces of alkali from the glass. The 
w ater maintains its properties better if kept cold and 
in the presence of platinum-black.

G. A. C. G o u g h .


