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G eneral, P h ysica l, and Inorganic C hem istry.
F ine s tru c tu re  of B alm er lines. G. H a n s e n  

(Ann. Pliysik, 1925, [iv], 78, 558—600).—Ail examin­
ation of the fine structure of the Balmer lines of 
hydrogen with the aid of a Lummer-Gehreko plate 
and the measurement of the intensities by means of 
a recording microphotometer. The sources of error 
in the apparatus are discussed and the necessary 
corrections effected. The ratio of the relative in­
tensities of the long and short wave-length com­
ponents of the doublets varies more with the pressure 
of the gas than with the current density. The 
frequency separations determined for the doublets 
Ha, Hp, H y, Hi, H ' are 0-316, 0-317, 0-328, 0-322, 
and 0-324 cm.-1, respectively, for a pressure of 0-22 
mm. The Sommerfeld-Kramers theory requires tha t 
the frequency separation of H * should be 0-329 cm .-1 
for the field-free doublet. When the current density 
is maintained constant a t 0-04 amp./cm .2 and the 
pressure is varied from 0-23 to 0-015 mm., the fre­
quency separation of H a increases from 0-316 cm.-1, 
passes through the maximum of 0-320 cm ."1 a t a 
pressure of 0-09 mm., and falls again to 0-313 cm."1. 
This maximum is thus within 3% of th a t demanded 
by the theory. The general effects of varying the 
conditions of the discharge are discussed.

A. E. M itc h e l l .

M easu rem en t of th e  fine s tru c tu re  of hydrogen  
lines w ith  th e  L u m m er-G eh rck e  p la te . E.
G e h r c k e  (Ann. Physik, 1925, [iv], 78, 461—464).— 
The work of van Cittert on this subject (A., 1925, 
ii, 909) is criticised. P . A. M o rto n .

In te rp re ta tio n  of th e  h ydrogen  an d  h e lium  
sp ec tra . J . C. S l a t e r  (Proc. N at. Acad. Sci., 1925, 
11, 732—738).—The anomalous Zeeman effect and 
the multiplicity of spectral terms may be due either 
to interaction between the valency electrons and 
the electrons of the core, or to peculiarities in the 
valency electrons themselves, the double levels in 
atoms having one electron being due to an assumed 
duality in  the quantum laws. If so, the spectrum 
of hydrogen should resemble th a t of the alkalis, 
and th a t of helium the alkaline-earths. The evidenco 
obtained from observations on the multiplicity of the 
lines and from the Zeeman effect is discussed in 
detail and is not unfavourable to the second altern­
ative. E. B. L u d la m .

A b sorp tion  an d  resonance ra d ia tio n  of excited  
helium . W. H. M c C u rd y  (Nature, 1926,117, 122). 
—Absorption was observed of the lines 5875, 4471,
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4026, 3889, 3187, 5016, 3964, 3614, 6676, and 4921 A. 
in excited helium, and the possibility of obtaining 
resonance of the line 3889 A. has been demonstrated.

A. A. E ld r id g e .

S p ec tru m  of ionised lith iu m . Y. S u g iu r a  
(J. Phys. Radium, 1925, [vi], 6, 323—333).—The 
spark spectrum of lithium has been examined using 
a perforated cathode in a platinum tube coated with 
lithium chloride, the accuracy obtained being about
0-5 A. Rays due to ionised lithium, Li II, have been 
identified and compared with those of helium; the 
two spectra are in good agreement with the law of 
spectroscopic displacement for the series mD —nF  
and md—nf, but less strictly for the remaining series. 
The classification of the different series is discussed, 
and the lines 2924 and 5485 A. are ascribed to the 
doublet and simple ray spectra, respectively, in 
contradiction to the conclusion of Mohler (A., 1925, 
ii, 615). The quantum defects corresponding with 
each term of the series are deduced from the observ­
ations and are in agreement with theoretical cal­
culations, whilst the critical potentials calculated 
from the spectroscopic data agree with the direct 
measurements of Mohler (be. cit.). The ionisation 
potential of ionised lithium, the term IS, is calcul­
ated to be 67-5 volts. W. H u m e -R o th e ry .

Life-periods of th e  m e tas tab le  s3 an d  s 5 s ta te s  
of neon. H . B. D o r g e lo  (Z. Physik, 1925, 34, 766— 
774).—The neon lines 2s3—2p and 2si —2p, under 
suitable excitation conditions, exhibit self-reversal 
and other absorption phenomena. This behaviour 
shows th a t the s3 and s5 states must be metastable. 
Their life-periods have now been measured by observ­
ing the time interval, after the cessation of excitation, 
during which neon is still able to absorb the 2s3—2p 
and 2ss—2p lines. The intervals were determined 
by two procedures, one involving a toothed-wheel 
device, and the other depending on the control of 
the exciting currents. The period of the s3 state is 
given as 5 x l0 "4 see., and tha t of the s5 state as 
4-2 x lO "3 sec. The s4 state also has a period suffici­
ently long to produce similar absorption phenomena. 
The metastable states of neon are compared with 
those of mercury. S. B a r r a t t .

M ax im u m  in ten s ity  and  w id th  of lin es  of the  
p rin c ip a l serie s  of sod ium . B. T ru m p y  (Z. 
Physik, 1925, 34, 715—721).—The intensity and 
width of the lines of the principal series of sodium, 
of term numbers 3—12 , have been studied in absorp­
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tion, The maximum absorption coefficient of the 
lines, and also their physical half -widths, were deter­
mined by the usual methods of photographic spectro­
photometry. The absorption coefficient is given as 
8-55 x lO -7 for the line l s —4p, and as 2-30 x lO ' 7 for 
1«— 13_p, the intervening lines having intermediate 
values. The numbers are only approximate, as the 
length of the absorbing column could not be accur­
ately fixed. The half width of la—4p is about seven 
times th a t of Is—13p, under identical observation 
conditions. The width of the lines is nearly inde­
pendent of temperature and of the total gas pressure, 
but is very sensitive to  the density of the sodium 
vapour. The Lorentz broadening due to  “ impact 
dam ping” cannot cope with the phenomena; the 
observed widths of the lines are far too great.

S. B ab r a tt .

A bsorp tion  of so d iu m  vapour. J . H oltsmark 
(Z. Physik, 1925, 34, 722—729; cf. preceding 
abstract).—Theoretical. An attem pt is made to 
account for the very great increase in width of the 
absorption lines of sodium when the density of the 
vapour is increased. The atoms are treated as 
resonators of the “ classical ” type, and these do 
not vibrate freely, but are coupled together. This 
coupling causes the broadening. The theory leads to 
widths of the observed order. For small concen­
trations, the width of the lines should be proportional 
to the square root of the concentration of sodium 
vapour, in  agreement with Trumpy’s experiments.

S. B a b r a t t .

W ave-lengths an d  p re ssu re -sh ifts  in  the 
sp ec tru m  of m ag n esiu m . M. P e t e r s e n  and J . B. 
G r e e n  (Astrophys. J ., 1925, 62, 49—60).—Tabulated 
results are given of wave-length measurements of 
magnesium lines in an arc in air, and in an arc in a 
vacuum. Pressure shifts observed were less in 
magnitude than existing data, and increase with 
the series term. A. A. E ld e id o e .

S p ec tru m  of ion ised  calc ium  (C a ll) . F. A. 
S a u n d e r s  and H. N. R u s s e l l  (Astrophys. J., 1925, 
62, 1—7).—Results are given of measurements in 
nearly all parts of the spectrum of Ca I I  from a largo 
variety of sources; there exists a system of combin­
ation series similar to those of M gII. The second 
and third members of the principal series have been 
found, and series of the types Zn—tthr, and
3 ? -M 9 detected, as well as other combinations.

A. A. E ldiu:dge.
In te rp re ta tio n  of th e  sp ec tra  of th e  a lkaline- 

ea rth s . G. W k n tz k l  (Z. Physik, 1925, 34, 730— 
735).—Theoretical, Existing data are reviewed and 
discussed. L. F. G ilb e r t .

R eg u larity  in  the  d is trib u tio n  of sp ec tra l lines 
of iro n  an d  in tra -a to m ic  m ag n etic  field. H. 
N agaoka and Y. Suoiura (Sci. Papers Inst. Phys. 
Cheru. Res. Tokyo, 1924, 1 , 155—206).—If an iron 
arc is kept vertical, and there is a sufficiently high 
potential difference, e.g., 56,000 volts/cm., between 
the electrodes, the Stark effect is observed. By 
examining the ultra-violet portion of the spectrum, 
between 2400 and 3000 A., more than 200 lines

showing the simplest of the Stark phenomena, namely, 
increase in intensity of the lines with slight dis­
placement towards shorter wave-lengths, have been 
measured. On mapping out these lines according 
to the frequency, it  has been shown tha t they form 
a number of triplets, quadruplets, and sextuplets, 
and also doublets which probably form part of more 
complex and anomalous separations. From the 
average separation in the quadruplets, on the assump­
tion th a t it is due to the Zeeman effect produced by 
the atomic magnetic field acting on the electrons 
emitting light, this field has been calculated to be 
7-6x10® gauss, which is in  accordance with the 
value found by Weiss (J. Physique, 1907, [iv], 6, 
661) from experiments on the magnetism of iron at 
high temperatures. From triplets with symmetrical 
distribution of intensity, the same agreement is not 
obtained, which is attributed to  the possibility that 
the external magnetic field may produce an effect 
on lines already affected by the internal field when 
the plane of the electron orbit is oblique to  the 
direction of the atomic field. I t  is suggested that 
the intricate nature of the spectral lines in ferro­
magnetic metals may perhaps be traced to the 
existence of an intra-atomic field, and i t  may ultim­
ately be possible, by a  combined study of the Zeeman 
and Stark effects, to  arrange them in a spectral 
series. M. S. B u r r .

In ten s ity  m easu rem en ts  in  th e  iro n  sp ec tru m . 
J . B. van M ilaan (Z. Physik, 1925, 34, 921—923).—
The intensities in the multiplet f —d were measured 
and satisfactory agreement was obtained with the 
Burger-Dorgelo summation rule. The ratio of the 
intensities indicates, however, th a t the formula! 
hitherto suggested are only approximations.

E. B. L u d la m .

P rin c ip a l series  of th e  copper a rc  sp ec tru m .
F. Sim eon and E. S. D r e b lo w  (Nature, 1926, 117, 
17).—The copper arc, examined with a large quartz 
spectrograph, shows the line 2024 A. (reversed) only 
when the middle of the arc is projected on the slit 
of the instrument, the line 2025 A. appearing a t the 
poles only. The spark spectrum showed only the 
line 2025 A. The observed wave-lengths of the 
two lines are 2024-19 and 2025-34 A., giving Av- 28-1 
(±1-0), Randall’s calculated value being 32-7. I t  
is concluded that the line 2024 A. is a true arc line, 
and 2025 A. a spark line, so tha t they do not con­
stitute the second pair of the principal series.

A. A. E ld r id g e .

R ad ia tio n  em itted  by  optically  excited  zinc 
v apour. J . G. W in a n s  (Proc. Nat. Acad. Sci., 1925, 
11, 738—742).—Light from a water-cooled zinc arc 
was concentrated on zinc vapour in a  silica tube and 
the resonance spectrum photographed. A scheme 
is given showing the change in energy levels of the 
electrons corresponding with each line. Also four 
hands w'ere obtained, three of which formed a band 
system, hut the fourth—the furthest in the ultra­
violet-differed in character and in relative intensity 
compared with the lines. When the zinc vapour 
was illuminated by a water-cooled mercury arc, in
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addition to resonance lines of mercury (impurity in 
the zinc tube), lines duo to zinc were observed, which 
are due to collision between an excited mercury 
atom and a normal zinc atom. The strong cadmium 
line, 3261, also appeared, excited in the same way 
by impact, and showing tha t cadmium was present 
as an impurity. E. B, Ludlam.

p-p'-Group in  th e  a rc  sp ec tru m  of zinc, R. A. 
S a w y e r  and N. C. B e e s e  (Nature, 1925, 116, 936— 
937).—The rule that, in  two-valency system spectra, 
the frequency of the first pp'-group is nearly a mean 
between the frequency of the first line of the principal 
series of singlets in the spectrum and tha t of the 
first line of the principal series of doublets of tho 
once more ionised atom, is applied to  cadmium and 
extended to zinc. The precise classification of tho 
zinc line 2070-11 A. is considered.

A. A. E ld r id g e .

N ew  lines betw een 3100 and  2200 A. in  th e  a rc  
sp ec tru m  of lan th an u m . S. P in a  d e  R u b ie s  
(Anal. Eis. Quim., 1925, 23, 444—449).—See A., 
1925, ii, 612.

W ave-lengths and  re la tiv e  in ten sitie s  in  the  
m o lybdenum  /{-series X -ray  sp ec tru m . S. K.
A ll i s o n  and A. H. A rm s tro n g  (Physical Rev., 
1925, [ii], 26, 701—713).—See A., 1925, ii, 1015.

R elative in ten sitie s  of som e X -ray  lin es  in  th e  
/ ,-sp ec tru m  of tu n g s ten  an d  th e  /{ -spectrum  of 
copper. S. K. A l l i s o n  and A. H. A rm s tr o n g  
(Physical Rev., 1925, [ii], 26, 714r-723).—See A., 
1925, ii, 1015.

A p p aren t shape  of X -ray  lines and  ab so rp tio n  
lim its . E. K. R ic h tm y e r  (Physical Rev., 1925, 
[ii], 26, 724—735).—The effect of instrumental factors 
on the observed intensity distribution of X-ray lines 
and a t absorption limits has been investigated as 
regards the height and width of the slit and the 
uniformity of energy distribution over the focal spot. 
When the results are corrected for the width of slit 
used, the K  absorption limit of silver is sharp, its 
width falling within the limit of experimental error, 
2 x  1 CT4 A. The curves of the energy distribution in 
tho K a  doublet of molybdenum correspond with 
monochromatic lines of width <0-0003 A. and relative 
intensity 2. A. A. E ld r id g e .

R elative in ten s ity  of X -ray lines. Y. N is h in a  
an d  B. B. R a y  (N atu re, 1926, 117, 120—121).—A 
p re lim inary  accoun t of th e  m ethod  em ployed to  o b ta in  
sensitiv ity  curves applicable to  m easurem ents of th e  
re la tiv e  in tensities of L- an d  il/-series, in  p a rticu la r 
th e  I,-series of tu n g sten . A. A. E ld r td g e .

R eg u la r re la tio n  betw een  chem ical e lem ents 
w ith  re sp ec t to  th e  effect of an  elec tric  field  on 
se rie s  lines. J .  S t a r k  (Ann. Physik, 1925 [iv], 78, 
425— 433).—The Balmer series of hydrogen may bo 
expressed by v=2w—mw. Eor heavy elements, 
instead of tho single mw series, there are a t least 
five series, ms, vip, m i, mf, mf2. Tho difference 
between the quantum number of a series lino of an 
element and th a t of the hydrogen line having the 
same integer is called the hydrogen-difference of tho

line considered, e.g., ms—mw, m p—mw. For lines 
of the sharp, intermediate, and diffuse series in the 
heavy elements, the Stark effect (AX) has the same 
sign as the hydrogen-difference, and within a series- 
type AX is smaller for different elements as the 
hydrogen-difference is greater. For a single element 
within a series, the hydrogen-difference decreases 
with increasing term-number and AX decreases. Eor 
equal hydrogen-differences, AX is greater for the 
sharp than for the intermediate series, and again for 
this series greater than for the diffuse series. The 
same results are probably true for the other series. 
The im portant implications of these considerations 
are pointed out. R. A. M o rto n .

E x p erim en ta l b a s is  of th e  Z eem an effect. E.
B a c k  (Physikal. Z., 1925, 26, 833—841).—A lecturo 
reviewing the development of the Zeeman effect, 
and the interpretation of the experimental data.

F. G. T r y h o r n .
S ta rk  effect in  hydrogen . M. K iu ti  (Japan J . 

Phys., 1925, 4, 13—38; cf. A., 1923, ii, 273).—The 
s-components of H a, A¿ 5  and ± 6, predicted by 
Kramers, have been found. Tho p-eomponents, 
A ¿ 8, seem to exist, but are very faint. The results 
for IIfi also agree with Kramers’ theory. Apparent 
central components on the red side of Hp belong to 
the many-lined spectrum. The second order effect 
for Hy is only roughly in accord with the theory. 
In  tho many-lined spectrum, three pairs of lino 
showed a strong effect, each line being accompanied 
by an isolated component; the effect of this spectrum 
on other lines and on tho Fulcher bands is desoribed.

E. B. L u d la m .
C om pton effect. G. H a g e n  (Ann. Physik, 1925,

[iv], 78, 407—420).—The Compton-Dcbyo theory of 
the change of wave-length occurring in tho scattering 
of X-rndiations requires th a t the change of wave­
length should bo dependent on tho angle of scatter­
ing, but independent of tho origin of tho primary 
radiation and of the scattering medium. These 
relationships havo been verified by determining tho 
change of wave-length, for various angles of scatter­
ing, of X-rays from molybdenum, rhodium, silver, 
tungsten, and tantalum, when scattered by paraffin, 
magnesium, and lithium. The Compton effect was 
not observed in tho scattering of X-rays from tantalum 
or tungsten by paraffin. F. G. T r y h o r n .

[Com pton effect.] F. K i r o h n e r  (Ann. Physik, 
1925, [iv], 78, 421—422; cf. preceding abstract).— 
Tho failure of Hagen to obtain tho Compton effect 
in tho scattering by paraffin of short-wave X-radi- 
ations from tantalum and tungsten may possibly bo 
due to a confusion of tho Ka and 7vfi lines, as a result 
of inaccurate focuasing of the apparatus.

F. G. Try-horn.
Device fo r th e  s tu d y  of th e  C om pton effect. 

J . W. M. Du Mond (Nature, 1925, 116, 937).—By 
the use of an X-ray tube in which both tho scatter­
ing substance and tho analysing crystal aro con­
tained in a small metal box mounted on tho end of 
the anti-cathodo, a photographic spectrogram of tho 
Compton effect can bo obtained with less than ono- 
thousandth of tho usual exposure. Very littlo
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evidence has been obtained for any intensification 
of the Compton modified lines greater than that 
which a strict proportionality to the incident intensity 
would require. A. A. E ld r id g e .

Influence of self-inductance an d  d ilu tion  on the 
p ers is ten ce  of sp ec tra l lines, th e  u ltim a te  lines, 
an d  th e  q u an tu m  th eo ry  of op tical spec tra . A. T. 
W illia m s  (Anal. Soc. eient. Argentina, 1924, 97, 
15—53).—The condensed spark spectra of solutions 
containing calcium, barium, strontium, magnesium, 
zinc, cadmium, manganese, or copper were examined. 
For the first three, weak lines which are unaffected 
by additional self-inductance appear only when the 
concentration is >1% . When self-inductance de­
creases the intensity of a line to tha t obtained with 
a non-condensed spark, the line persists a t a dilution 
of 1—0-01% ; strong lines persist in 0-001% solu­
tions. For magnesium, zinc, and cadmium, there 
is practically no parallelism between the effect of 
self-inductance and tha t of dilution. Manganeso 
lines markedly decreased in intensity by self-induct­
ance disappear a t a concentration < 1 -0 % . Copper 
lines which disappear by the action of self-inductance 
usually disappear below 1 % or 0-1 % ; these lines are 
absent if the non-condensed spark is employed. The 
typical ultimate lines of copper, magnesium, calcium, 
strontium, and manganese, but not those of barium, 
are but slightly affected by a change in the polarity 
of the solution. The series relations of the ultimate 
lines of the elements of the first and second columns 
of the periodic table are tabulated. The ultimate 
lines (doublets of the ionised atom) of magnesium, 
calcium, strontium, and barium correspond, respect­
ively, with the ultimate lines (doublets of the neutral 
atom) of sodium, potassium, rubidium, and cæsium. 
The quotients V{jVT and V(/Vr (where Vf is the 
potential necessary to displace completely a second 
electron after the first has been displaced by the 
potential F„ and VT the potential sufficient to 
translate inter-orbitally a second electron after the 
first has been completely displaced by the potential 
VT) are constant for the corresponding lines of the 
similar series in the alkali metal group, in the sub­
group magnesium, zinc, and cadmium, and in the 
sub-group calcium, strontium, and barium ; they 
decrease when the temperature of thermal ionisation 
of the element rises. The ultimate lines in the arc 
and in the spark appear when the atoms are excited 
to a potential less than the corresponding ionisation 
potential. C h e m ic a l A b s t r a c t s .

E nergy  levels of the  n itro g en  m olecule. R. T.
Birge (Nature, 1926, 117, SI).—A discussion.

A. A. E ld r id g e .
C ritical p o ten tia l of th e  II  level of neon. F.

H olw éck  (Compt. rend., 1926, 182, 53—54).—The 
critical potential for the K  level of neon, measured 
by the absorption method (cf. A., 1925, ii, 336), is 
862¿3 volts; this is probably more correct than 
tho value given by the spectroscopic method, viz., 
856 volts. S. K. Tweedy.

S oft X -rays fro m  iron , cobalt, nickel, and  
copper. C. H. T homas (Physical Rev., 1925, [ii], 
26, 739—74S).—Up to 1500 volts, 46 critical potentials

have been found for nickel, 48 for cobalt, and 46 for 
iron ; in each case nine of these are designated 
ionisation potentials, the remainder being radiation 
potentials. For copper a t 0—90 and 700—1200 
volts, 25 critical potentials were found. General 
correspondence exists between the critical potentials 
of iron, nickel, and cobalt. A. A. E ld r id g e .

Io n isa tio n  of h ydrogen  by  slow  elec trons. H.
K a l lm a n n  and M. B r e d ig  (Z. Physik, 1925, 34, 
736—750).—The nature of the ions formed during 
the collision of hydrogen molecules with electrons 
moving under a potential difference of 15—30 volts 
was studied by the magnetic deviation method. 
H +, H 2+, and H3+ ions were detected, tho H + 
and H3+ ions being probably formed secondarily 
from the H 2+ ions, although some H3+ ions may be 
formed by the reaction of H + ions with molecular 
hydrogen. An effect corresponding with ions of the 
formula H j+ was also observed; this effect can be 
explained as a result of the decomposition of some 
H2+ to H+ ions. L. F. G i l b e r t .

Io n isa tio n  of n itro g en  by  e lec tron  im p ac t as 
in te rp re te d  by  positive  ra y  ana lysis. T. R. 
H o g n e ss  and E. G. L tjn n  (Physical Rev., 1925, [ii], 
25, 786—793).—At pressures below 10' 5 mm., only 
N2+ ions were observed; with increase of pressure, 
the percentage of N + ions increased, reaching 60% 
a t 0-006 mm. N2+ ions were formed by the impact 
of electrons of energy >17 volts; N + ions, by dis­
ruption of N2+ ions, above 24 volts. Thus, the 
critical potentials 16-95 and 24-6 volts correspond 
with the formation respectively of stable and un­
stable N2+ ions. Over the range 2-7—27 volts, the 
dissociation of an unstable N2+ ion is independent 
of its speed. N ++ ions do not appear below 500 
volts; N2- ions were observed. Helium increases 
the formation of N + ions. Apparently the negative 
bands are emitted by the stable ions.

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

A ction of v isib le  lig h t on e lectrodes. R.
A u d t tb e r t  (J. Phys. Radium, 1925, [vi], 6 , 313— 
322).—E.M .F. measurements have been made with 
cells containing aqueous electrolytes and two identical 
electrodes, one of which was illuminated by an arc 
or tungsten lamp. W ith pure metals when no con­
taminating surface films are present, the effect is 
instantaneous, and the illuminated electrode is anodic 
with platinum, copper, and mercury, and cathodic 
with gold or silver, but platinum is greatly influenced 
by the exact method of preparation. The photo­
voltaic effect is diminished by an increase in the 
solution pressure of the cation of the electrolyte, and 
increases with the frequency of the exciting radiation. 
No effect is produced below a limiting frequency, 
which increases as the metal becomes more electro­
positive, but platinum forms an exception to both 
rules. A positive polarisation of the electrode dimin­
ishes the photo-voltaic effect of platinum, copper, 
and mercury, and increases th a t of gold and silver. 
A negative polarisation acts oppositely, and by 
artificial polarisation the sign of the photo-effect 
may be reversed. Electrodes covered by thin films 
such as copper oxide or bromide, and silver sulphide
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or chloride, show complex results differing from those 
for pure metals. The theory of Athanasiu (A., 1924, 
ii, 239) is criticised, and the results are ascribed to 
the existence of an electrical double layer a t the 
liquid-metal surface, and to a photo-electric effect 
causing dissociation into free ions and electrons. 
According to the relative sign of the charge on the 
metal, either electrons or free ions leave the latter, 

■and both positive and negative photo-voltaic effects 
are thus accounted for. W. H u m e -R o ti ie ry .

S econdary  em ission  fro m  a n ickel su rface  due 
to  slow  positive ion  b o m b ard m en t. A. L. K l e i n  
(Physical Rev;, 1925, [ii], 26, 800—80(>).—-When 
positive ions from heated aluminium phosphate are 
accelerated on to a nickel target, the percentage 
saturated secondary electron emission increases 
approximately as the square of the primary ion 
energy. There are many reflected positive ions of 
energy 0—2 volts, and a group having about 0-9 of 
the primary energy. A. A. E ld r id g e .

P ecu lia r  effect in  th e  b o m b ard m e n t of 
p la tin u m  w ith  slow  elec trons. E . R u d b e r g  
(Medd. k. Vetenskapsakad. Nobel-Inst., 1925, 6 , 
No. 12, 1—9).—Illumination of a platinum plate 
which is being bombarded with slow electrons results 
in a small decrease hi the secondary emission, the 
magnitude of which is not influenced to any marked 
extent by the speed of the primary electrons. If 
the platinum has been previously heated a t a fairly 
high temperature, the illumination effect is a t first 
not perceptible, but gradually returns. The effect 
is not confined to any particular radiation and 
appears to be thermal in character.

J . S. C a r t e r .

A ttem p t to  excite a  m e rc u ry  su rface  by 
e lec tron  b o m b ard m en t. H . R. M o o re  (J. Amer. 
Chem. Soc., 1925, 47, 2932—2933).—The effects of 
a P.D. of 240 volts between a hot-wire filament 
(e.g., platinum, tungsten) and a  mercury surface in 
an evacuated vessel were observed (cf. Moore and 
Noyes, A., 1924, ii, 748), oxygen being admitted a 
fraction of a second before the filament current was 
turned off. Crinkling of the surface occurred when 
the oxygen was a t pressures of 7—30 cm., even 
when admission was made 5 min. after stopping the 
filament current. This is probably due to the form­
ation of a unimolecular layer of mercuric oxide which 
retains mechanically electrons received from the 
filament. Removal of the oxygen caused restoration 
of the surface; with readmission, the crinkling 
reappeared, often more pronounced. The surface 
layer of atoms probably suffers local alteration during 
the process, sinco the spilling of one drop of mercury 
renews the surface completely. Reversal of the 
field often produced positive results with oxide- 
coated platinum and thoriated tungsten filaments, 
showing th a t the phenomenon is “ composite ” and 
does not differentiate sharply between activation of 
the gas and excitation of the surface.

S. K . T w e e d y .

E q u ilib r iu m  of th e  ca lc ium  ch rom osphere .
E. A. M iln e  (Month. Not. Roy. Astr. Soc., 1925, 
86 , 8—28).—In  an earlier paper (A., 1925, ii, 628),

the equilibrium of the high-level calcium atoms in 
the sun has been discussed on the assumption th a t 
they are supported against gravity by radiation 
pressure and th a t the calcium with ono positive 
chargo possessed only two stationary states of equal 
statistical weight. The discussion is extended with­
out these restrictions. The value for the mean life 
in the excited state is now found to be 1-8 X 10"8 sec. 
if there are only two stationary states, but if one of 
these states is double a further correction leads to 
tho value T 3 x l0 "8 sec. The calculated value of 
the residual intensity in tho infra-red lines is about 
ten times th a t in the hydrogen and potassium lines, 
and they ought to be ten times brighter than the 
hydrogen and potassium lines in the flash spectrum 
a t low levels. E. B. L u d la m .

M obility  of negative  ions in  p e tro leu m , h y d ro ­
gen, an d  h y d ro g en -ch lo rin e  flam es. P. E.
B o h c h e r  (Physical Rev., 1925, [ii], 26, 807—819).— 
Tho mobility of negative ions hi a hydrogen flame 
increases, and in a petroleum flame decreases, with 
rise of temperature. The mobility is decreased, to  a 
progressively less extent, by the addition to the 
flame of chlorine, bromine, chloroform, carbon te tra­
chloride, ammonium chloride, or iodine. The mobility 
in a hydrogen-chlorine flame is increased by addition 
of sodium chloride, sodium carbonate, or potassium 
chloride. Temperature and potential changes prob­
ably affect the mobility of the ion by influencing the 
formation of clusters. A. A. E ld r id g e .

L ife-period  of ion ium . 0 . K o b l ic  (Chem. Listy, 
1925, 19, 389—391).—The average life-period of 
ionium has been found to be 29,000 years from com­
parison of the intensity of a saturated current from 
the ionium of a sample of pitchblende containing 
63—65% of uranium with th a t of a saturated current 
from ionium-thorium oxide, if the ratio of ionium 
to thorium in the latter is assumed to be 3 :7 (Hônig- 
schmidt). A. R. P o w e l l .

A b so rp tio n  of (3-rays by  m a tte r .  (Mme.) J.-S. 
L a t t è s  and G. F o u r n i e r  (Compt. rend., 1925, 
181, 1135— 1136; cf. A., 1925, ii, 176, 622; this 
vol., 5).—The primary (3-rays emitted by radium in 
equilibrium with its degradation products, like the 
secondary rays previously examined, obey the general 
law ¡i/p=a-f 6AT, where N  is the atomic number of 
the absorbing element, and a and b are constants 
varying with the character of the rays. Values of 
a and b are given for three principal groups of the 
primary (3-rays now examined. The ratio ct/6 is 
found to be constant for all cases examined, and is 
equal to 105. The general law may therefore be 
written g/p=6(105+À ). S. I .  L e v y .

(3-Ray sp e c tra  of ra d io a c tin iu m  an d  its  d is ­
in teg ra tio n  p ro d u c ts . 0 . H a h n  and ( F r l . )  L. 
M e i tn e r  (Z. Physik, 1925, 34, 795—806).—Radio- 
actinium was separated from its decomposition pro­
ducts and its (3-ray spectrum obtained. The spectrum 
was then obtained after successive intervals of time 
and thus the lines were determined which were due 
to the products, actinium-X and the active deposit. 
These lines were compared with those obtained from 
pure actinium -X  with the active deposit, and finally
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compared with those for the active deposit alone. 
The numbers of lines measured were, for radioactinium 
49, for actinium-X 21, for the deposit 9, the investig­
ation of the last being incomplete.

E. B. L u d la m .

y-R adiation  of the  ac tin iu m  series and  evidence 
th a t  th e  y -rad ia tio n  em ission  follows th e  d is ­
in teg ra tio n  of th e  atom . (E r l . )  L. M e i t n e r  (Z. 
Physik, 1925, 34, 807—818; cf. preceding abstract). 
—I t  is maintained tha t the y-radiation does not 
come from tho original nucleus, but results from the 
disturbance caused by the loss of an a- or a (3-particle. 
The energies and the wave-lengths of the y-rays 
from radioactinium, actinium-X, and actinium-C" 
are calculated and show agreement with tho values 
to be expected from the resultant atom, and not 
from the original atom. For y-rays of great energy, 
tho photo-electric emission of an electron takes place 
only in tho level from which the work of emission is 
greatest, as from tho L  to tho L 1 level. The calculation 
of the probability of absorption of Jl-radiation inside 
the atom, as estimated from tho visual intensities of 
tho lines, gives a valuo of tho order of 10 %.

E. B. L u d la m .

C ontinuous sp ec tru m  an d  th e  y -ray  sp ec tro ­
g rap h  of J .  T h ib au d . A. P ic c a r d  (J. Phys. 
Radium, 1925, [vi], 6, 334; cf. Thibaud, ibid., 1925, 
6, 82; A., 1925, ii, 257).—Tho continuous back­
ground observed by Thibaud (Zoc. cit.) in tho spectra 
of secondary (3-radiation may be due to absorption 
of tho radiation by the secondary radiator, con­
sisting of a strip of metal. Tho uso of a very thin 
strip of metal might overcomo this defect.

W. H u m e -R o th e ry .

Secondary  y -ray  sp e c tra  : th e  o rig in  of the  
continuous backg ro u n d  an d  th e  v a ria tio n  of the  
re la tiv e  in ten sity  of ray s . J .  T h ib a u d  (J. Phys. 
Radium, 1925, [vi], 6,334—336; cf. preceding abstract). 
—Tho retardation of (3-rays of known velocity by 
thin sheets of aluminium has been studied, and may 
be expressed by tho equation A (RH )/RH = ~0-5x, 
where x  is the thickness of the sheet in mm. (x <0-08) 
and RI1 is in cm. gauss. The continuous background 
in the spectra of secondary (3-radiation cannot bo 
ascribed solely to retardation by the secondary 
radiator as suggested by Piccard (loc. cit.), but is 
due to a continuous y-radiation of which the origin 
may bo nuclear, but is probably due to degradation 
of tho quantum by the Compton effect. W ith 
radium-C, tho relative intensity of neighbouring 
y-rays in tho natural ¡3-radiation is quite different 
from tha t in tho artificially excited (3-radiation.

W. H u m e -R o th e ry .

T ra n sm u ta tio n  of elem ents. Lead. A. Sm its 
(Nature, 1926, 117, 13—-15).—The silica-lead lamp 
used is described and illustrated; in the lead em­
ployed, mercury or thallium could not be detected 
analytically, neither could either of these metals bo 
detected spectroscopically in tho various parts of 
tho lamp. A comparison of the initial spectrum of 
the lead, the spectrum of mercury, and the spectrum 
of the lead after burning the lamp a t 40 amp. and

80 volts for 10 hrs., indicated a transmutation of 
lead into mercury and thallium. Spectra showing a 
much stronger transmutation were obtained, all tho 
mercury lines being present, when sparking was 
employed to obtain high current densities. Extended 
observation was difficult on account of the formation 
of a film of lead silicate, blackened by silicon, but 
the difficulty was overcome by modification of the 
apparatus.

In  another method, lead was dispersed by sparking 
in a liquid dielectric; the lead in colloidal solution 
was converted into nitrate, the fine doposit of metallic 
lead being collected separately. The dispersed lead, 
but not tho lead electrodes, gave a reaction for mercury 
when material volatile in air was heated in iodine 
vapour. A. A. E ld r id g e .

A b so rp tio n  by  sc a tte rin g  of h ydrogen  positive 
ra y s  by  p assag e  th ro u g h  h ydrogen  and  helium . 
R. C o n ra d  (Z. Physik, 1925, 34, 73—99).—The 
absorption of hydrogen positive rays by passage 
through hydrogen and helium a t a pressure of 0-05 
mm. and for velocities of about 2 x 10s cm./see., is 
chiefly caused by scattering. The coefficient of 
scattering is directly proportional to the pressure 
and inversely proportional to tho fourth power of 
the velocity, for pressures below 2 X 10'4 mm.

E. B. L u d la m .
S tru c tu re  of tin . H. C o l l in s  (Chem. News, 1925, 

131, 403—405).—Speculative.
M agne tic  evidence of th e  d is tr ib u tio n  of 

elec trons in  th e  in n e r M 32 an d  levels in  a to m s 
of th e  e lem en ts of the  f irs t  tra n s itio n  g roup .
D. M. B o se  (Z. Physik, 1925, 35, 213—218).—From 
magnetic evidence, it is deduced th a t in the elements 
from scandium to iron the level fills up and 
from cobalt to copper the il/32 sub-group is formed. 
W ith the exception of cobalt and nickel, the calculated 
values agree with spectroscopic data.

E . B. L u d la m .
A pplication  of th e  correspondence p rinc ip le  to  

re la tiv e  in ten sitie s  in  se rie s  sp ec tra . F. C. H o y t  
(Physical Rev., 1925, [ii], 26, 749—760).—A discus­
sion of tho representation of intensities in emission 
and absorption in terms of the probabilities of 
transition and of the estimation of the probability 
of spontaneous transition based on the correspondence 
principle. The relative probabilities of the transitions 
involved in tho principal series of sodium are com­
puted, and compared with experimental determin­
ations. A. A. E ld r id g e .

In te rp re ta tio n  fro m  th e  correspondence 
p rin c ip le  of th e  spon taneous appearance of 
sp ec tra l lin es  of th e  type in s -m d .  G. Joos 
(Physikal. Z., 1925, 26, 729—730).—Theoretical. 
An explanation of the appearance of the forbidden 
lines Is—3d of potassium is put forward. The fact 
that the changes of k, the azimuthal quantum number, 
are not equal to ± 1  is connected with the assumption 
that the angular velocity of rotation of tho perihelion 
depends on the angle made by the axi3 of the orbital 
ellipse and a fixed direction in the core. This idea 
implies that the core is not spherical.

R. A. M o r to n .
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F orces due to  rad ia tio n . L. B r i l l o t j i n  (Ann. 
Physique, 1925, [x], 4, 528—586).—The m athe­
matical theory of the forces exerted by a wave on 
a surface on which it  is incident has been developed. 
These forces are given by the mean values of the 
tensor of the elastic forces and the flux of the “ quantity 
of movement.” Expressions for these as functions 
of the energy density in the medium and the wave 
velocity have been deduced for waves of compression 
in a fluid, and for longitudinal and transverse waves 
in an elastic solid. I t  is possible to base a theory of 
the solid state on these expressions, by regarding tho 
thermal agitation in a solid as composed of a system 
of elastic waves passing in all directions, and exerting 
pressure on the walls. A. B. M a n n in g .

R elative sizes of a to m s an d  ions. R i t a  
B r u n e t t i  (Atti R. Accad. Lincei, 1925, [vi], 2 , 410— 
415).—I t  follows from tho assumptions previously 
made to explain the displacement of the limit of tho 
X-ray lines which occurs when an atom passes from 
the free state into tho combined state, th a t the relative 
size of the atom and its ion should be related to the 
changes in the number of electrons in the shell as a 
result of combination. The formula which was 
derived for these changes has been tested by the 
insertion of experimental data for the spectral dis­
placements and the lattice potentials for a number 
of alkali halides and the alkaline-earth sulphides. 
The results indicate th a t the ions of the alkali metals 
have smaller volumes than the free atoms, and tha t 
the volumes of the negative ions of the halogens and 
of metalloids are greater than those of the atoms. 
I t  is further shown th a t tho explanation of the dis­
placement of tho limit of the X-ray lines as the result 
of ion formation followed by the introduction of the 
ion into the crystal lattice accounts for the regularities 
shown in Lothar Meyer’s curve of atomic volumes, 
and for Grimm’s curve illustrating the periodicity of 
ionic radii (A., 1922, ii, 635). E. G. T r y h o r n .

R ad ii of a to m s an d  ions. W. P . D a v e y  (Chem. 
Reviews, 1925, 2, 349—368).

S tr ia te d  d isch arg e  in  hydrogen . A. B r a m le y  
(Physical Rev., 1925, [ii], 25, 794—799).—The 
potential distribution, electron concentration, and 
mean electron energy a t eleven points were deter­
mined a t pressures of 0-625, 0-20, 0-09, and 0-02 mm.

A. A. E ld r e d g e .

C ritica l p o ten tia l of th e  negative  b an d  
sp ec tru m  of n itro g en . E. E. W itm e r  (Physical 
Rev., 1925, [ii], 26, 780—785).—The experimental 
results indicate th a t the negative band spectrum 
appears as a whole a t the ionisation potential of 
nitrogen, or between th a t and 18 volts.

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

In fra -red  sp ec tra  of ce rta in  elem ents. J . C.
M c L e n n a n , H. G. S m ith , and C. S. P e t e r s  (Trans. 
Roy. Soc. Canada, 1925, [hi], 19, II I , 39—50).—The 
spectra of nitrogen and carbon monoxide have been 
investigated in the region 6000—9000 A., but no 
evidenco was obtained in support of Nagaoka’s 
suggestion (A., 1923, ii, 594) th a t these spectra 
should be approximately the same. New lines have

been found in tho arc spectrum of mercury in the 
near infra-red. A number of new lines have been 
observed in the are spectrum of gold and tellurium 
in the red and near infra-red regions.

J .  S. C a r t e r .

B an d  sp e c tra  an d  electronic configuration  of 
n itro g en  an d  ca rb o n  m onoxide m olecules. H. 
N a g a o k a  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1923, 1, 125—133).—Tho data obtained by different 
investigators for the band spectra of nitrogen and 
carbon monoxide have been compared and show a 
close resemblance. Since tho band spectra are 
probably duo to molecules, this confirms the simi­
larity of electronic configuration of the molecules 
of the two gases suggested by their striking resemblance 
in other physical properties. The line spectra, which 
are due to atoms, differ from one another. The 
possibility th a t the electrons of tho molecule m ay bo 
arranged as a space lattice, forming a face-centred 
cube with tho two nuclei in the centro, is discussed. 
This arrangement, and also Langmuir’s arrangement, 
would probably result in a ratio of specific heats of
1-67, instead of 1-40 as is actually the case. An 
arrangement of two cubes with a common edge, 
allowing the possibility of rotation of the molecule 
as a whole, is therefore suggested. M. S. B u r r .

F la sh in g  of ce rta in  types of a rg o n -n itro g en  
d isch arg e  tu b es. W. C l a r k s o n  (Proc. Physical 
Soc., 1925, 38, 10—15; cf. ibid., 1924, 37, 130).— 
The discharge tubes were filled with argon-nitrogen 
mixtures to pressures of 0-2—45-0 mm., and since the 
electrodes were only 1—2 mm. apart, the positive 
column was absent, and only the negative glow 
apparent. The observations are in general agree­
m ent with those obtained previously on neon and 
air discharge tubes. A t pressures below 20 mm., 
the flash was tho normal glow discharge, but at 
higher pressures the discharge was an arc. For a 
constant pressure, both the upper and low critical 
voltages for steady discharge, and the apparent 
critical voltages for continuous flashing, were constant 
for any one tube. Minor differences between tubes 
are discussed. C. J . S m ith e l l s .

B an d  sp ec tra  of a lu m in iu m . G. E r i k s s o n  and 
E. H u l t h e n  (Z. Physik, 1925, 34, 775—787).—The 
spectrum of the aluminium arc in air and in hydrogen 
has been photographed under high dispersion. The 
arc in air shows intensive bands, degraded to tho red, 
which are probably to bo assigned to an A10 dipole 
molecule. In  hydrogen, a weaker hydride band 
spectrum appears, degraded towards tho red, with 
heads a t 4067,4241,4354, and 4568 A. This spectrum 
has been fully measured and analysed into a band 
system (v0—23,477). The moment of inertia of the 
unexcited A1H molecule is given as 1-54 X 10'40g./cm.2, 
.and the distance between the atomic centres as
0-984X10*8 cm. S. B a r r a t t .

A b so rp tio n  sp ec tru m  of m an g an ese  v ap o u r in  
th e  v isib le  an d  u ltra -v io le t. R. V. Z u m s te in  
(Physical Rev., 1925, [ii], 26, 765—770).—Thirty-one 
manganese absorption lines between 5394-07 and 
1995-1 A. are tabulated, with their intensities. The 
relatively small number of intense lines, and the
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occurrence of g roups consisting of one, tw o, or th ree  
lines, ind icate  th a t  a ll th e  absorp tions are  from  
m anganese in  th e  no rm al s ta te  ( l Gs te rm ); l 6s —W ,  
1 es—sp, l Gs —°_p, an d  possib ly  1%—4p an d  l° s—2p, 
com binations a re  rep resen ted . A. A. E ld r id g e .

B an d  sp ec tra  of m ercu ry . H. N a g a o k a  (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1922, 1,
1—6).—A new form of lamp for exciting the mercury 
band spectra is described, and various methods of 
analysis of the fine structure of the bands are discussed.

M. S. B u r r .

C hange in  the in fra -red  ab so rp tio n  sp ec tru m  
of w a te r  w ith  tem p era tu re . J . R. C o l l in s  
(Physical Rev., 1925, [ii], 26, 771—779).—-Maximum 
absorption of the bands was observed for 0° at 
0-775, —, 0-985, 1-21, 1-45, and 1-96 p; for 95° a t
0-74, 0-845, 0-97, 1-17, 1-43, and 1-94 p, rise of temper­
ature being accompanied by an increase in the 
maximum absorption for the bands a t 0-77, 0-98, and
1-21 [i. The results are in conformity with the 
supposed presence of molecules (II20 )2 and (H20)3.

A. A“. E ld r id g e .

In fra -red  ab so rp tio n  sp ec tra . S o lu tions of 
n itro g en  pentoxide an d  n itro g en  te tro x id e  in  
o rgan ic liqu ids. F. D a n ie l s  (J. Amer. Chem. Soc., 
1925, 47, 2856—2866).—The absorption bands of 
nitrogen pentoxide between 2 and 7 p are not shifted 
by the process of dissolution in organic liquids (e.g., 
chloroform, dichloroetliane). Slight shifts (0-05 p) 
in the maxima may bo attributed to concentration 
effects. Dissolution of nitrogen tetroxide in organic 
liquids, however, causes the absorption maxima to 
shift from 5-65 to 5-45—5-30 p. The results do not 
support the radiation hypothesis of chemical action. 
I t  is considered tha t the relative position of the electron 
pair between the atoms of a molecule determines the 
infra-red absorption spectra of the latter.

S. K. T w e e d y .

In fra -red  sp ec tra  of so lu tions. 0 . R e in k o b e r  
(Z. Physik, 1925, 35, 179—192).—The substances 
examined were water, methyl, ethyl, and propyl 
alcohols, glycerol, and concentrated solutions of 
ammonium chloride in these solvents. The region 
was from 2 to 9-5 p. The reflexion spectra of the 
aqueous solution of ammonium chloride and of 
potassium nitrate were also examined in the same 
region. The frequency of internal vibration of the 
cation increases in solution, the opposite of the effect 
for the anion. The effect was the same in the different 
solvents. E. B. L u d la m .

L igh t ab so rp tio n  and  em ission  phenom ena in  
an th racene . N. S. C a p p e r  and J . K. M a rs h  (J. 
Amer. Chem. Soc., 1925, 47, 2847—2850).—'Whereas 
pure, white, sublimed anthracene exhibits no selective 
absorption in phenetole and in chloroform solutions, 
recrystallised anthracene slightly tinted yellow by 
chrysogen exhibits absorption bands a t 475, 445, 
418, and 397 pp, the last two being very weak 
(cf. Morton, Chem. News, 1872, 26, 199). The 
bands a t 475 and 445 gg are, therefore, due to chrysogen, 
and Taylor and Lewis’ deduction tha t dianthracene 
should absorb light a t 707 gg becomes erroneous (cf.

A., 1924, ii, 580). The absorption observed by these 
authors a t this wave-length may be due to the solvent, 
phenetole, since many benzenoid substances show 
well-marked absorption a t this wavc-lengtli (Russell 
and Lapraik, J.C.S., 1881, 39, 168) and fluorenc and 
phenanthreno lose all visible fluorescence on careful 
purification. Pure anthracene polymerises as readily 
as the yellow-tinted specimens. This is duo to 
absorption of light in the region of the four most 
characteristic bands (310—375 gg) and not of light 
of wave-length 445 and 475 gg (Taylor and Lewis, 
loc. cit.). The absorption and fluorescence spectra 
of chrysogen are similar to those of anthracene, but 
occur a t higher wave-lengths. Apparently the green 
fluorescence of chrysogen depends for its stimulation 
on the potential emission of fluorescent light by 
antliracene. The fourth fluorescence band of pure 
anthracene in the red region, found by Morton, was 
not observed. S. K . T w e e d y .

Influence of d ifferen t nuclei on th e  ab so rp tio n  
sp ec tra  of su b stan ces. J . E. P u r v i s  (J.C.S., 
1925, 127, 2771—2776; cf. ibid., 1914, 105, 590, 
1372).—The ultra-violet absorption spectra of a 
number of substances containing benzene nuclei 
have been examined in alcoholic solution. The bands 
of phenyl, benzyl, thymol, and camphor salicylates 
arc comparable with those of salicylic acid, differing 
chiefly in position and strength, i.e., only one of the 
nuclei shows specific absorption. The salicylates of 
theobromine, caffeine, plienazonc, and quinine show 
much larger variations, bu t least in the quinine 
compound. o-Aeetoxybcnzoic acid approaches the 
behaviour of benzoic acid, showing th a t -the replace­
ment of the hydrogen of hydroxyl by another radical 
not possessing any specific absorption tends to nullify 
the effect of the hydroxyl group. The same influence 
is observed in the o-acetoxybenzoates of theobromine 
and quinine. In  the specific absorption of the 
benzoate, citrate, and hydrochloride of caffeine, the 
basic nucleus is the chief agent. The results indicate 
th a t the specific and general absorption depend on 
the nature of the base, the nature of the acid, and the 
presence of hydrogen in hydroxyl, the vibration of 
the hydrogen evidently being an im portant factor in 
the absorption. M. S. B u r r .

A b sorp tion  of lig h t by  hsem atoporphyrin . III . 
L. K a jd i  (Biochem. Z., 1925, 165, 475—496).—The 
change of the position of the absorption bands of 
acid hsematoporphyrin does not depend on the con­
centration of acid if alcohol is present in fairly large 
concentration. The absorption bands of alkaline 
hsematoporphyrin also change their position with 
changing concentration of solvent. If hsemato­
porphyrin is dissolved in aqueous alkali, ethyl or 
amyl alcohols, ether, alcoholic acid or alkali, and the 
solutions are placed in sunlight, a new band (sometimes 
two) appears in the red. Solutions in aqueous acid 
do not give new bands under these conditions. By 
contact with rubber, the many-banded spectrum of 
hrematoporphyrin, whether dissolved in pure alcohol, 
in acetic acid and alcohol, or in aqueous alkali, 
changes into a two-banded spectrum, with or without 
exclusion of air, in dark or in light. The substance 
contained in the rubber causing this change can be
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extracted by alcohol. Hsematoporphyrin solutions 
in which new bands have appeared by the action of 
sunlight, on contact with rubber give a two-banded 
spectrum which cannot be reverted to its original 
form by re-cxposurc to sunlight.

P. W. C l u t t e r b u c k .

P h o to g rap h ic  spec tropho tom etry . H. B. D o r-  
g e lo  (Physikal. Z., 1925, 26, 756—794).—A summary 
of recent work with bibliography. The following 
matters, amongst others, are discussed : the laws 
of darkening of photographic plates, intensity measure­
ments in groups of lines, light sources and distribution 
of energy throughout the spectrum, photomicromctric 
apparatus. R. A. M o r to n .

S p ec tro -ch em istry  of com pounds con ta in ing  
n itro g en . K. v o n  A h w e r s  and R. K n a u l  (Z. 
physikal. Chem., 1925, 118, 304).—Corrigenda to a 
previous paper (A., 1925, ii, 847).

L. F. G i lb e r t .

T hree-d im en sio n al m eth o d  of rep re sen tin g  
q u an tu m  tra n s itio n s  in  b an d  sp ec tra . H. B.
L em on and C. M. B la c k b u r n  (Astrophys. J ., 1925, 
62, 61—64).—A  three-dimensional representation of 
transitions corresponding with radiations in band 
spectra constructed for the case of tho first negative 
Deslandres system associated with carbon is described.

A. A. E ld r id g e .

Fluorescence of cad m iu m  vapour. A. D.
P o w e r  (Physical Rev., 1925, [ii], 26, 761—764).— 
The freshness of the vapour primarily determines the 
intensity of the lines 3262 Ä. (liS—•2p2), 4678 Ä. 
(2p3- l 5), 4800 Ä. (2p2—Is), 5086 A. (2̂ - l s ) ,  and 
2289 A. (1S—2P), when excited by light of wave­
length <3300 A. The presence of thallium and 
indium as impurities was revealed by fluorescence 
lines, but not by the spark. A. A. E ld r id g e .

P o la risa tio n  of fluo rescen t l ig h t fro m  so lu tions 
of dyes. P. F r ö h l i c h  (Z. Physik, 1925, 35, 193— 
206).—The degree of polarisation is considerable only 
for liquids of high viscosity, bu t it is not the same for 
different solutions of the same viscosity. Freezing 
the solution does not alter the degree of polarisation. 
In  some cases, the solvent also fluoresces and the 
light emitted is polarised. In  all cases examined, the 
degree of polarisation was different for different wave­
lengths of the exciting light. E. B. L u d la m .

L um inescence sp ec tra  of G e issler tu b es. A. 
B j e lo p o l s k i  (Bull. Acad. Sei. Russie, 1918, [6], 
1033— 1046; from Chem. Zentr., 1925, II, 266— 
267).—The spectrum obtained in the wide portions 
of a Geissler tube is so weak th a t it cannot be 
photographed unless the tube be heated by long- 
continued passage of a current. The discharge may, 
however, be deflected electromagnetically and con­
centrated on a screen. Spectra are thereby obtained 
which can be photographed. The spectra obtained 
in this way from tubes containing hydrogen resemble 
those obtained in the capillary portions of tubes 
filled with methane or benzene. Their lines coincide 
with those of the second hydrogen spectrum of Frost 
(Astrophys. J., 1902,16, 100), Watson, and Hasselberg

(Mem. Acad. St. P 6tersbourg, [8], 31, Nr. 14). The 
hydrogen tubes used were 10—24 yrs. old.

G. W. R o b in so n .

E x cita tio n  of sp ec tra  of gases by chem ical 
reaction . H. F r a n z  and H. K a l l m a n n  (Z. Physik, 
1925, 34, 924—950).—The mechanism and energetics 
of the production of luminosity in chemical reactions 
between gases are discussed, in particular the excitation 
of the mercury resonance line by the action of chlorine 
on sodium in tho presence of mercury and its non- 
appearance when bromine is used. The work of 
Haber and Zisch (A., 1922, ii, 461) is confirmed and 
extended. The action of all three halogens respect­
ively on mercury vapour produces only band spectra; 
the bands with chlorine arc the same as those observed 
in the electrical discharge through mercuric chloride; 
those with bromine and iodine are different from the 
spectra excited electrically in the bromide and iodide. 
Traces of impurity in the sodium affect the spectra 
in a marked maimer when very little chlorine is 
present. E. B. L u d la m .

U tilisa tio n  of lu m in escen t and  ca ta ly tic  su b ­
stan ces  [e.g., fo r X -ray  screens]. P. L. G. M a r-  
c o t t e .—See B., 1926, 29.

A p p a ra tu s  fo r d irec t re g is tra tio n  of t r a n s ­
p aren cy  curves of ab so rb in g  su b stan ces  an d  of 
sp ec tra l effects. C. M ü l l e r  (Z. Physik, 1925, 
34, 824—832).—The apparatus consists of a mono­
chromator, photo-electric cell, and string galvanometer 
combined with a special sliding form of rotating sector. 
The special advantage of the arrangement is th a t 
points on the curves of absorption, sensitivity, 
intensity, and the zero point can be obtained in any 
desired order. Thus four transparency curves with 
five comparison lines for 50 wave-lengths can bo 
registered in 30 min. W ith appropriate changes, the 
method can bo extended to measurements in the 
infra-red and to X-rays. E. B . L u d la m .

E ffect of u ltra -v io le t l ig h t an d  X -rays on the 
s tab ility  of m a tte r . A. L. F o le y  (Proc. Indiana 
Acad. Sei., 1925, 34, 185—193).—Silica tubes con­
taining carbon monoxide, krypton, neon, argon, 
bromine, chlorine, carbon monoxide, helium, hydrogen, 
iodine, nitrogen, oxygen, sulphur dioxide, water, or 
xenon, also glass tubes containing the above sub­
stances (with the exception of the first three), or the 
following elements in an atmosphere of nitrogen : 
aluminium, antimony, arsenic, barium, bismuth, 
cadmium, copper, magnesium, manganese, selenium, 
sulphur, or tin, hi addition to control tubes, were 
exposed to ultra-violet light (silica tubes) or X-rays 
(glass tubes), the contents being periodically observed 
with the aid of an electrodeless discharge and photo­
graphs of the spectra. The results demonstrate the 
inadequacy of present knowledge of spectra; the 
electrodeless discharge gives results differing from 
those obtained in tubes containing electrodes. Mer­
cury lines were usually present, but diminished in the 
presence of aluminium, arsenic, copper, or tin. 
Exposure of metals to X-rays liberates little or no 
gas. W ith continued discharge, changes in the 
spectra were observed similar to those previously
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ascribed to phenomena connected with the presenco 
of electrodes. C h e m ic a l A b s t r a c t s .

E n erg y  levels of th e  n itr ic  oxide m olecule. H. 
SroNER (Nature, 1926,1 1 7 ,81).—Evidence is adduced 
showing th a t the third positive group of nitrogen 
bands belongs to the nitric oxide molecule. The 
excitation potentials of tho levels of the nitric oxide 
molecule are 5-44 and 13-96 volts; hence tho 
ionisation potential must be greater than 14 volts.

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

D ielectric constan ts of liqu ids. I. M easu re­
m e n t of d ielectric constan ts  of liqu ids. Y.
M a ts u ik e  (Sci. Rep. Tohoku Imp. Univ., 1925, 14, 
445—452).—An apparatus is described for the measure­
ment of dielectric constants of liquids by means 
of the resonance of two high-frequency oscillating 
circuits in one of which the liquid under examination 
forms tho dielectric of a fixed condenser. The dielec­
tric constants of six liquids have been determined at 
25° and the results are in fair agreement with those of 
other observers. A. E. M it c h e l l .

M olecular volum e and  m olecu lar re frac tio n  of 
m ix tu res  of liqu ids. W. H e r z  (Z. anorg. Chem., 
1925,1 4 9 ,270—272).—The rulo formulated by Lorenz 
and Herz (A., 1925, ii, 356) connecting the molecular 
volume at absolute zero and the molecular refraction, 
also tho generalisation F0pi/T i =constant, where 
V0 is tho molecular volume a t 0° Abs., T ith e  critical 
temperature on the absolute scale, and pt  the critical 
pressure, have been extended to mixtures of liquids.

R. C t j th i l l .

M olecular and  atom ic volum es. V III. M eta- 
heulandites. W. B i l t z  and F. S p e c h t  (Z. anorg. 
Chem., 1925, 150, 10—19; cf. A., 1925, ii, 1141).— 
For measuring the volumes of partly dehydrated 
zeolites, a liquid is necessary which cannot replace 
the zeolithic water or enter the lattice, but which, 
nevertheless, wets the particles. Mercury was found 
suitable and a pyknometer was used which had a 
swan neck to prevent the solid rising to the open 
mouth. W ith a natural heulandite, the volume found 
was the same as when petroleum was used. When 
the heulandite was dehydrated, no change in volume 
occurred until the water content had fallen from 5-5 
to 3 m ol.; further dehydration caused a t first a slow, 
and then a rapid, fall in volume. Zeolithic water 
thus causes no expansion of the lattice. When tho 
volume was measured in petroleum, the decrease 
began with the beginning of dehydration, because this 
liquid can partly or wholly replace the zeolithic 
water. A. G e a k e .

M olecular an d  atom ic volum es. IX. H exa- 
h y d ra te s  of ch rom ic and  chrom ous chlorides.
E. B ir r  and W. B iltz (Z. anorg. Chem., 1925, 150, 
20—25; cf. preceding abstract).—The molecular 
volumes of the three hexahydrates of chromic chloride 
and of chromous chloride hexahydrate were measured 
in petroleum. The molecular volume of the most 
stable of the chromic salts, the dark green dichloro- 
tetra-aquochromic chloride dihvdrate, 

[CrCl2(H20)4]Cl,2H20, 
is 145-2, th a t of the grey hexa-aquochromie chloride,

[Cr(H20 )6]CI3, is 148-1, and th a t of the least stable, 
the light green monochloropenta-aquochromic chloride 
monohydrate, [CrCllHaO^jCL^HgO, is 151-4. The 
molecular volume thus falls with increasing stability, 
as for organic isomerides, the difference for each pair 
being 2%. Tho molecular volume of chromous chlor­
ide hexahydrate is 129-6, and this corresponds with 
a volume of 14-5 for each mol. of water. The mole­
cular volumes of the water in tho chromic chloride 
hexahydrates are 14-7, 15-2, and 15-7, respectively, 
and the chromous chloride thus corresponds with tho 
dark green chromic salt and may be formulated 
[CrCyHaOJJ^KjO. A. G e a k e .

M echanically-enforced double re frac tio n  of 
am o rp h o u s liqu ids in  re la tio n  to  m o lecu lar 
configuration. D. V o r l a n d e r  and R. W a l t e r  
(Z. physikal. Chem., 1925, 118, 1—30).—Experi­
ments in which a large number of organic liquids and 
a number of aqueous solutions, principally of salts of 
organic acids, were subjected to  mechanical forces 
by being placed inside a stationary metal cylinder in 
which a coaxial solid metallic cylinder of slightly 
smaller dimensions was rotated a t a high speed, show 
th a t the organic liquids acquire a normal, and tho 
aqueous solutions an anomalous, double refraction. 
The values of the specific double refraction, 
[D]=Dj\j.T], where I) is the observed double refrac­
tion, [i the rotational velocity, and -q the viscosity, 
are tabulated. In  general, when 17 is less than 5 no 
double refraction is induced. Consideration of the 
[D] values for a series of fa tty  acids and their 
triglycerides shows th a t there is some connexion 
between the optical properties and length of carbon 
chain. W ith increasing number of carbon atoms, the 
[D] values increase a t first slowly, then rapidly, 
and finally attain what is apparently an upper limit­
ing value. Introduction of side chains or lengthening 
of those already present causes a diminution in [D]. 
W ith benzene compounds, the [D] values increaso in 
passing from 0- to m- to  p-compounds.

The double refraction is greater for those substances 
possessing an ethenoid linking than for the correspond­
ing saturated compounds. The mechanically pro­
duced double refraction of colloidal solutions is 
discussed, and it is shown th a t there is some connexion 
between [D] and size of particles. J . S. C a r t e r .

R ota to ry  d isp ersio n  of nicotine. T. M. L o w ry  
and B. K. S in g ii (Compt. rend., 1925, 181, 909— 
911).—The rotatory dispersions of nicotine over the 
range 4046—6708 A. are given by the formula a/a^—
0-2379/(X2—0-06), whcro a, is tho rotation for tho 
mercury line 5461 A., and arc therefore “ simple ” 
(cf. Lowry and Dickson, A., 1914, ii, 786).

S. K. T w e e d y .

D iam agnetic  and  p a ram ag n e tic  ro ta tio n  of the  
p lane of po larisa tion . R. L a d e n b u r g  (Z. Physik, 
1925, 34 , 898—906).—As a result of thermal agitation, 
the number of electrons rotating in opposite direc­
tions in the magnetic field is not equal; the conse­
quent rotation of the plane of polarisation is calculated 
from the dispersion theory and from Langevin’s theory 
of paramagnetism. E. B. L u d la m .
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O ptical ro ta tio n  of a rab ic  acid  an d  th e  a lkali 
a rab a te s . M. A. R a k u s in  (Biochem. Z., 1925, 160, 
285—287).—Arabic acid, prepared from gum arabic 

[a]D—24-8°, had [a]D—27-86°; lithium arabate 
[a]D—17-81°; ammonium arabate [a]„—-19-81°; 
sodium arabate [a]D—21-67°; potassium arabate 
[a]D—23-06°. E. C. S m ith .

R elationsh ip  betw een  optical ro ta to ry  pow ers 
an d  re la tive  configurations of optically  active 
com pounds. II. R elative configurations of 
op tically  active m andelic  acids an d  p-phenyl- 
lac tic  acids. G. W. C lo u g h  (J.C.S., 1925, 127, 
2808—2813).—On the basis of the rule previously 
deduced (A., 1918, ii. 255) th a t the introduction of the 
same substituent into similarly constituted, optically 
active compounds possessing the same relative con­
figurations produces alterations of the same character 
in their optical rotatory powers, the configurations 
of the optically active forms of mandelic and (1-phcnyl- 
lactic acids have been investigated. The molecular 
rotations of the following compounds have been 
determined : Z-mandelic acid and its ethyl ester, 
methyl Z-phenylbenzoyloxyacetate, methyl Z-p- 
phenyl-laotate, methyl d-a-acetoxy-p-phcnylpropion- 
ate, and methyl Z-a-benzoyloxy-[3-phenylpropionate. 
These results, combined with those of other investig­
ators, indicate th a t Z-hexahydromandelic acid and 
Z-mandelic acid belong to  the “ d ’’-series (Zoc. cit.) 
of a-hydroxy-aeids. The configurations of Z-benzoin, 
the related optically active glycols, and amygdalin 
can thus be confirmed with reference to th a t of 
iZ-tartaric acid. d-p-Phenyl-lactic acid m ay also be 
classed with the “ d ’’-series of a-hydroxy-acids. I t  
is therefore possible to assign configurations to the 
glycols from this acid, and also to the four optically 
active phenylglyceric acids, provided it  is assumed 
tha t cis-addition of hydroxyl occurs on oxidation of 
the cinnamic acids. M. S. B u r r .

C alculation of V erd et’s co n stan t in  th e  m o le­
cu la r  th eo ry  of m ag n e tic  ro ta to ry  po larisa tion .
It. d e M allem ann  (Compt. rend., 1925, 181, 1139— 
1141).—The constant A in  its simplest form is ex­
pressed by 15-82 X 10^M {n—I)21dn for the sodium
il- line. The calculated values show very good agree­
ment with the values obtained experimentally by 
Perkin for a number of aliphatic compounds. The 
values of p, the number of effective electrons, assumed 
for the calculation, are for every case examined less 
by 4 than  the accepted values of n, the number of 
valency electrons ; hence the compounds, examined 
appear to contain one atom of carbon less than they 
do in fact, and the free atom of carbon would have a 
zero value. S. I. L ev y .

Valency theo ries and  th e  m ag n etic  p ro p e rtie s  
of com plex  sa lts . D. M. B o se  (Nature, 1926, 117, 
84).—If Z  is the atomic number of the inert gas which 
terminates any transition group of elements, all those 
co-ordination compounds in which Z —Z '{= N — E +  
2P, where N  is the atomic number of the co-ordinating 
atom, E  its primary valency in the given compound, 
and P  is 4, 6, etc., according as the complex compound 
is fourfold, sixfold, etc.) are diamagnetic, whilst the 
others are paramagnetic ; the result is in  agreement

with th a t of Baudisch and Welo (A., 1925, ii, 943, 
1031). Further, the number of Bohr’s magnetons 
contained in any co-ordination compound of the first 
transition group of elements is Z —Z', so far as mag­
netic properties have been studied.

A. A. E ld r id g e .

E lem en ts w ith  anom alous valencies. M. Gom- 
b e r g  (Chem. Reviews, 1925, 2, 301—314).

C o-ordination an d  co-valency. J . A. V. B u t l e r  
(Trans. Faraday Soc., Dec., 1925, advance proof).— 
Co-ordination as an effect associated with compound 
formation is to be distinguished from co-valency; it  
consists in the congregation around an ion of a number 
of units with unshared electron pairs forming a new 
and distinct group of electrons outside the filled or 
partly filled groups in the simple ion. The attach­
ment of the co-ordinated group is not due to  the 
tendency of the simple ion to  attain  the configuration 
of the next higher inert gas. The maximum number 
of co-ordination valencies are deduced on the basis 
of the Main-Smith and Stoner sub-groups and agree 
with those given by the Sidgwick rule. Using this 
definition of co-ordination, it is shown th a t ortho- 
phosphoric, sulphuric, and chloric acids are true 
co-valent compounds, whilst the oxy-acids of the 
transitional elements, vanadic, chromic, and man­
ganic acids, are co-ordinated. These co-ordinated 
acids give reversible oxidation potentials, indicating 
th a t the processess of oxidation and reduction involvo 
the simple gain and loss of electrons. This behaviour 
is quite different from th a t of the oxy-acids of the 
non-metals. F. G. S o p er.

N a tu re  of th e  chem ical lin k in g . S tru c tu re  of 
silicon te trach lo rid e . G. Joos (Physikal. Z., 1925, 
26, 734—737).—Silicon tetrachloride may bo regarded 
as four chlorine ions disposed tetrahedrally about a 
central silicon atom bearing four charges. The dis­
tance of each chlorine ion from the centre is taken 
from crystal data as 2-59 A., and on this basis a  value 
of 2847 cal./mol. is computed from electrostatic forces 
for the free energy. Spectroscopic and thermo- 
chemical data lead to  a value of 2301 cal./mol. 
Accurate agreement requires the sphere including the 
four chlorine ions to  be 7% greater than the value 
assumed from crystal data. The degree of agreement 
is regarded as justifying the idea of polar binding in 
this compound. R . A. M o r to n .

R eg u larity  in  th e  ra re  ea rth s . G. v o n  H e v e s y  
(Z. anorg. Chem., 1925,150,68; cf. A., 1925, ii, 938).—- 
A numerical correction. A. G e a k e .

X -Ray analysis. P. G u n t h e r  and I. N. S t r a n s k i  
(Z. physikal. Chem., 1925, 118, 257—275).—To test 
the possibility of the quantitative determination of 
alloys by means of the intensity of their X-ray 
spectrum, the influence of cobalt on the emission 
spectrum of nickel was investigated. I t  is shown tha t 
the ratio intensity NiXa/intensity NiXfi is scarcely 
changed in the presence of cobalt and th a t the ratio 
intensity CoXa/intensity NiXa for a 50% alloy is 
nearly 1. Owing to  the absorption of the NiXfh line, 
the ratio intensity CoXpj/intensity NiXjfy is greater 
than  1 . I t  is deduced th a t where the presence of a
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second elem ent stren g th en s or weakens th e  rad ia tio n  
in  an  ap p rox im ate ly  equal m anner, q u an tita tiv e  
d a ta  on th e  com position can  be ob ta ined  from  th e  
em ission spectrum . H. T e r r e y .

D isc o v e ry  of e k a - m a n g a n e s e  e le m e n ts .  (F r l .)
I. T a c k e  (Z. angew. Chem., 1925, 38, 1157—1160; 
cf. A., 1925, ii, 939).—A description of the chemical 
separation of tho elements masurium and rhenium in 
the work previously described.

W . T. K. B r a u h h o l tz .

X-Ray exam ination  of th e  in n e r s tru c tu re  
of s tra in ed  m eta ls . IV. a-Iron  p lastically  
s tra in ed  in  extension, com pression , an d  to rsion .
A. Oho (Mem. Coll. Eng. Kyushu, 1925, 3, 267—286; 
cf. A., 1925, ii, 746).—The X-ray diffraction pattern 
of a-iron strained plastically in extension, compression, 
or torsion is in every case a series of rings having 
regularly oriented bright spots decreasing in intensity 
from tho inner ring to tho outer. The position of these 
spots has been analysed and shown to be due to the 
existence of two different kinds of symmetry in the 
strained crystal lattices. In  the first kind, the rotation 
of the lattice during strain takes place about one of 
the axes in a definite direction, and in the second 
kind the lattice rotates about an axis which may 
occupy any position in a definite plane. In  a-iron 
strained in extension, the symmetry is of the second 
kind, with the axis (110 ) more or less parallel to tho 
direction of extension, whereas in the same metal 
strained by compression the symmetry may bo of tho 
first kind with the axis (1 1 1 ) in the direction of com­
pression, or of tho second kind with the axis of 
rotation (Oil) lying in the cross-sectional plane. 
In  twisted a-iron, the second kind of symmetry exists 
with the plane (110 ), and probably also the plane (2 1 1 ), 
in the horizontal position. A. R. P o w e l l .

X-Ray exam ination  of th e  in n e r s tru c tu re  of 
s tra in ed  m etals . V. M echan ism  of c ry s ta l 
re a rra n g em en t and  th e  cause of s tra in -  
harden ing . A. Oho (Mem. Coll. Eng. Kyushu, 
1925, 3, 287—305).—Mathematical. The mechanism 
of the crystal rearrangement of a strained metal is 
investigated by assuming th a t slip and rotation are the 
causes of distortion and tha t the direction of slip is 
constant for each kind of lattice. The calculated 
results agree closely with those deduced from X-ray 
diffraction patterns. The resistance to slip of a metal 
increases with a diminution in the grain size, and this 
agrees with tho fact th a t fine-grained metals are 
usually much harder and stronger than those in which 
the crystals are relatively large. A. R . P o w e l l .

C onstitu tion  of iron . P. Wever.—See B„ 1926, 
15.

A llotropy of chrom ium . A. J . B r a d l e y  and 
E . E . O l l a r d  (Nature, 1926, 1 1 7 , 122).—A sample of 
chromium was found by X-ray examination to bo a 
mixture of two allotropes. In  the predominating 
form the atoms are arranged on two hexagonal 
lattices, giving an almost hexagonal close-packed 
structure, tho axial ratio c/a being 1-625 instead of
1-633, and the distance between neighbouring atomio 
centres 2-714 and 2-705 A. A. A. E ld r id g e .

X -Ray d e te rm in a tio n  of a r ran g e m e n t of a to m s 
in  th e  g o ld -copper an d  p a llad iu m -co p p e r m ixed- 
c ry s ta l series. C. H . J o h a h s s o h  and J .  0 .  L ih d e  
(Ann. Physik, 1925, [iv], 78 , 439—460).—The lattico 
structures of tho compounds Cu3Au and CuAu have 
been ascertained. Tammann’s view (A., 1919, ii, 398) 
th a t slowly cooled mixed-crystal series always exhibit 
regular structure has been criticised by Mashig 
(A., 1922, ii, 37) and others. I t  is now confirmed tha t 
regular arrangement of atoms does not normally 
occur in mixed-crystal series. In  the gold-copper 
series, the quickly cooled alloys show the normal 
conductivity-composition curve ivith a minimum 
at 50% (Mathiesen). W ith the slowly cooled alloys, 
the conductivity reaches maximum values a t points 
corresponding with the compounds CuAu and Cu3Au. 
X-Ray photographs show th a t near the maxima there 
are superimposed structure effects, whilst in regions 
removed from the maxima these lines do not occur. 
Hojendahl’s theory of conductivity in mixed crystals 
(A., 1924, ii, 647) as extended by Borelius (A., 1925, ii, 
749) is supported. An increase in electrical con­
ductivity is not necessarily due to a change in tho 
lattico type, but it  is always bound up with an 
increase in regular arrangement of atoms.

R. A. M o r to h .

L attice p a ra m e te r  and  density  of tu n g sten .
W. P. D a v e y  (Physical Rev., 1925, [ii], 26, 736— 
738).—Earlier values for the lattice parameter 
(a=3-155±0-001) and d (19-32^0-02) of tungsten 
(99-999% pure) have been confirmed.

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

A rran g em e n t of m icro -c ry s ta ls  in  ro lled  
p la tin u m  plate. S. T ah ak a  (Mem. Coll. Sci. 
KySto, 1925, 9, 197—217; cf. ibid., 1925, 8, 319).— 
The examination by means of X-rays of platinum 
foil rolled in one direction only shows th a t the normal 
to the trapezohedral face of the micro-crystals is 
inclined about 10° to the direction of rolling, in the 
plane containing the direction of rolling and the normal 
to tho rolled surfaco. E. B. L u d la m .

X-Ray ex am in a tio n  of som e am m o n ia  ca ta ­
lysts. R. W. G. W y c k o f f  and E. D. C r i t t e h d e h  
(J. Amer. Chem. Soc., 1925, 47 , 2866—2876).— 
Various iron oxides and catalysts have been investig­
ated by the X-ray powder method. The unit cube 
of magnetite has an edge of 8-37 A .; if oxcess of ferrous 
iron is present, it appears as a separate phase, which 
disappears when an equivalent amount of alumina, 
silica, or zirconia (promoters) is added. W ith 
alumina, ferrous aluminate is formed and enters into 
solid solution, whilst the composition of the oxide 
tends towards th a t of ferroso-ferric oxide. The unit 
cube of magnetite containing potassium aluminate 
differs but little in size from the unit cube of ferroso- 
ferric oxide, and it is impossible to say whether or 
not solid solution occurs. Promoters maintain a 
large surface of iron in catalysts by inhibiting sintering 
of the reduced metal, so tha t the crystals of the latter 
grow only very slowly. a-Iron obtained by the 
reduction of magnetite has a unit cube of edge
2-859 A .; if promoters are added before reduction,
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iron is obtained with unit cells differing in size by 
less than 0-1 % from those of pure iron.

S. K. T w e e d y .

C ry sta l s tru c tu re s  of sod ium  and  p o tass iu m  
tr in itr id e s  an d  p o tass iu m  cyanate an d  the  
n a tu re  of th e  tr in itr id e  g roup . S. B. H e n d r ic k s  
and L. P a u l in g  (J. Amer. Chem. Soc., 1925, 47, 
2904—2920).—The rhombohedral unit of sodium 
trinitride (d 1-853) contains 1 mol. and has a=38°43 ' 
and a=5-481 A .; the sodium atom is a t (0, 0, 0) and 
the nitrogen atoms a t (J, i ,  4), (u, u, u), and (u, u, u), 
where u  =0-423. The tetragonal unit of potassium 
trinitride (d 2-038) contains 4 mol. and has a=6-094 
and c=7-056 A .; the potassium atoms are a t (0, 0, J), 
(0, 0, -J), (4, 4. 4). and (4, 4 .1), whilst the nitrogen 
atoms are a t (0, 4, 0), (4, 0, 0), (4, 0, 4), (0, 4, 4); 
(« ,  4+ « ,  0 ), (4 — u , u ,  0 ), (« ,  4 — u ,  0 ), (4+ u , u,  0 ) ;  
(4+W, u, 4), (u, 4—u, 4), (4—u, u, 4), and (u , 4+m, 4), 
where «=0-135. The unit for potassium cyanate, 
which is very similar in structure to potassium 
trinitrido, has a=6-070 and c=7-030 A .; the true 
structure was not deduced. The trinitride ion con­
sists of a linear arrangement of three nitrogen atom s; 
two alternative electronic configurations are given. 
The azide group probably has the same collinear 
structure. The acid fluoride ion has a structure 
similar to th a t of the trinitride and cyanate ions.

S. K. T w e e d y .

P re p a ra tio n  an d  c ry s ta l s tru c tu re  of fe rrous 
oxide. R. W. 6 . W y c k o f f  and E. D. C r i t t e n d e n  
(J . Amer. Chem. Soc., 1925, 4 7 , 2876—2882).—A 
ferrous oxide was prepared by saturating electrically 
fused magnetic oxide with iron, the uniform interior 
product being freed from excess of iron by electro­
magnetic separation. The oxide, which is free from 
ferric iron, is practically non-magnetic (suscept- 
ibility=0-00052 per g.). The crystal unit, which is a 
cube of edge 4-29 A., contains four molecules and has 
the sodium chloride structure giving a calculated 
d of 5-99. When much magnetite is present, the unit 
cube is slightly larger, but there is no evidence of solid 
solutions being formed a t the ordinary temperature.

S. K . T w e e d y .

H ydrox ides of a lu m in iu m  an d  iron . I. J .
B ohm  (Z. anorg. Chem., 1925, 149, 203—216; cf.
A., 1924, ii, 310).—The naturally-occurring hydroxides 
have been compared with artificially prepared hydr­
oxides by the X-ray method of Debye and Scherror 
(A., 1917, ii, 437). Bonsdorff’s aluminium hydroxide 
(Ann. Pliys. Chem., 1S33, 27, 275) is identical with 
hydrargillite. Aluminium hydroxide gels precipit­
ated from cold solutions give no interference effects, 
but those from hot solutions give the same figure as 
bauxite, especially if allowed to age under boiling 
water. Bauxite gives a characteristic figure, which 
from its analogy to th a t of ruby mica indicates the 
formula of bauxite to be AIjOjj.H^O, and this hydrate 
has been prepared artificially. Sols of aluminium 
hydroxide give the bauxite figure after long boiling.

All the naturally-occurring hydroxides of iron except 
ruby mica consist of impure gothite. Ferric hydroxide 
gels appear to contain no crystalline hydroxide, 
unless they are heated with 2iV-potassium hydroxide

a t 150°, when the gothite figure appears. Ferric 
hydroxide sols give a figure corresponding with a 
basic salt, but the deposit from old sols consists of 
gothite. R. C u t h i l l .

Incandescence of ce rta in  m eta llic  oxides. J .
Boiim (Z. anorg. Chem., 1925, 14 9 , 217—222).— 
The change undergone by the oxides Sc20 3, Fe20 3, 
Cr20 3, T i02, Z r02, Nb20 5, and Ta20 5 when they "are 
ignited, which is apparent as sudden incandescence 
and results in the oxides becoming insoluble in acids, 
is shown by X-ray methods to be accompanied by a 
change in structure from amorphous to crystalline. 
The behaviour of explosive antimony is due to the 
same cause. R. C u t h i l l .

X-Ray ana lysis  of som e m ix ed  c ry s ta ls  of th e  
silver halides. R. B. W ils e y  (J. Franklin Inst., 
1925, 2 00 , 739—746).—An X-ray analysis has been 
made, using the Hull powdered crystal method, of the 
series of mixed crystals of silver chloride with silver 
bromide, and of silver bromide with silver iodide. 
The silver chloride-silver bromide mixtures showed 
the simple cubic structure (sodium chloride type) 
characteristic of the pure components, with a lattice 
spacing lying between those of the two components, 
and showing a linear relationship to the molar com­
position of the mixed crystals. Most of the silver 
bromide-silver iodide mixtures showed the existence 
of two mixed crystals, one the simple cubic type 
characteristic of pure silver bromide, but with an 
enlarged lattice spacing, and the other the diamond 
cubic or hexagonal type of the silver iodide crystal, 
with a slightly diminished lattice constant. In  
mixtures up to and including 70 mol.% of silver 
iodide, the simple cubic structure predominated, 
its lattice spacing increasing with the percentage of 
silver iodide fused in the mixture. Silver iodide 
appears to  go quite readily into the silver bromide 
lattice, the calculations indicating th a t the largest 
simple cubic structure observed contained as much 
iodide as bromide. Judging by the effect on the 
lattice constant of the silver iodide structure, very 
little silver bromide entered the silver iodide lattice. 
Beyond 70 mol.% of silver iodide its own structure 
predominated in the mixture, and the lattice spacing 
of the simple cubic structure diminished, owing to a 
smaller fraction of the silver iodide entering the 
silver bromide lattice. The prediction of Trivelli 
(Rec. trav. chim., 1923, 4 2 , 714) th a t the incorporation 
of silver iodide would be found to enlarge the silver 
bromide lattice was verified. I t  seems likely th a t this 
enlargement is connected in some way with the 
increased speed obtainable in photographic emulsions 
of silver bromide containing small percentages of silver 
iodide. F . G. T r y h o r n .

Iso m o rp h ism  of th e  m o ly b d ates of th e  ra re -  
e a r th  m e ta ls  w ith  those  of ca lc ium , s tro n tiu m , 
b a riu m , an d  lead. F. Z a m b o n in i (Atti R. Accad. 
Lincei, 1925, [vi], 2 , 377—383; cf. A., 1925, ii, 1133).— 
Values of the angles and intensities of X-ray reflexions 
from crystals of the molybdates of lanthanum, cerium, 
praseodymium, neodymium, and samarium are 
tabulated. F. G. T r y h o r n .
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Influence of th e  lan th an id e  con traction  on the 
la ttice  d im ensions of th e  cubical p la tin u m  
m etals . T. B a r t h  and G. L u n d e  (Z. physikal. 
Chem., 1925, 117, 478—490).—Precision measure­
ments of the lattice constants of rhodium, iridium, 
palladium, and platinum were made by Wyckoff’s 
method (Z. Kryst., 1923, 59, 55). The increase in the 
lattice constants in passing from rhodium to iridium 
and from palladium to platinum only partly compen­
sates for the decrease in the lattice constants of the 
rare earths in the same vertical series.

The length of tho side of the unit gold cell, as deter­
mined by tho Debye-Scherrer method, is 4-05 A.

L. F . G i lb e r t .

A'-Ray reflexions fro m  m ercu ric  iodide. It. J .
H a v ig h t j r s t  (Amer. J . Sci., 1925, [vi], 10, 556—558; 
cf. A., 1925, ii, 17).—From measurements by tho 
powder method, and by the reflexion of the tungsten 
iT-series from single crystal faces, tho values 
c=12-34, a=6-16 A. are computed for tho dimen­
sions of the elementary cell, containing 4 mols. of 
mercuric iodide. A smaller unit cell, containing 
2 mols., is obtained by the rotation of the x  and y 
axes of the crystal through 45°. For this cell, c =  12-34, 
a=4-356 A. All the lines obtained by the powder 
method are accounted for by this cell. Calculated 
for this unit d is 6-405, as compared with the experi­
mental valuo of 6-30. F. G. T r y h o r n .

A rran g em en t of a to m s in  te trag o n a l cry sta ls  
of the  m ercu ro u s halides, and  th e  calcu lation  of 
th e  optical double re frac tio n  of m ercu ro u s 
chloride. E. H y l l e r a s  (Physikal. Z., 1925, 26, 
811—814).—A determination of the crystal structure 
of the mercurous halides by the Debye-Scherrer 
method gave the following results for the cell dimen­
sions : mercurous chloride, o=6-30, c=10-88;
bromide, a=6-61, c = ll-1 6 ; iodide, o=6-95, c =
11-57 A. The elementary cells contain eight mercury 
and eight halogen atoms. The crystal lattice of these 
substances may bo regarded as similar to th a t of 
sodium chloride in which each sodium atom is replaced 
by two mercury atoms, so oriented th a t tho line 
joining them coincides with tho c-axis, and its mid­
point takes tho place of the sodium atom. Each 
chlorine atom in the sodium chloride lattice is replaced 
in the mercurous halide lattice in an analogous manner 
by two halogen atoms, The parameters a and p were 
determined from measurements of the intensities of 
the X-ray reflexions. For all three compounds, 
a is between 42° and 45°, and p between 54° and 60°. 
The optical double refraction of mercurous chlorido 
was calculated by applying the Born theory to the 
above crystal structure. The values of the para­
meters a=45°, p=60° gave satisfactory values for the 
principal refractive index, but values about 20% 
too low for the secondary index. Complete agree­
ment between calculated and observed figures was 
obtained when a=45° and p=54-30°.

F . G. T r y h o r n .

V arieties of th o riu m  oxide an d  th e ir  cataly tic 
ac tion  in  th e  dehydration  of alcohol. G. R . L ev i 
(Atti R. Accad. Lincei, 1925, [vi], 2 , 419—422).— 
An X-ray examination has been made of specimens of

thorium oxide prepared by different methods. The 
hydroxide precipitated and dried a t temperatures up 
to 120° is amorphous, as is the oxide prepared by 
heating the hydroxide to  340°. By heating tho 
hydroxide to 1050°, or the nitrate or oxalate to 750°, 
the oxides obtained are crystalline and identical in 
structure. The formation of tho so-called “ meta ” 
oxide as a distinct variety by heating tho nitrate or 
oxalate is disproved. The catalytic activity of thor­
ium oxide in dehydrating alcohol is approximately 
equal for tho crystalline and tho amorphous forms.

F. G. T r y h o r n .

M easu rem en t of th e  fou r m ag n etic  tran sv e rse  
effects. E. H. H a l l  (Physical Rev., 1925, [ii], 26, 
820—840).—A detailed description is given of the 
measurement of the Hall, Ettingshausen, Nernst, 
and Leduc effects, together with tabulated results for 
gold, palladium, nickel, and cobalt a t various temper­
atures between 17° and 86°. A. A. E ld r id q e .

T he m ag n e to n . W. G e r l a c h  (Physikal. Z., 
1925, 26, 816—824).—A lecturo summarising the 
present state and the theoretical and experimental 
development of the magneton theory.

F . G. T ry h o rn .

M agneton  n u m b e r in  com plex com pounds of 
som e p a ram ag n e tic  elem ents. D. M. B ose (Z. 
Physik, 1925, 35, 219—223).—Tho number of Bohr 
magnetons in complex compounds of ferric iron, 
chromium, nickel, and copper is found to be equal to 
the difference between the atomic number of the 
noble gas a t the end of the series, krypton, 36, and 
the “ effective ” atomic number of the central atom 
as defined by Sidgwiek. E. B. Lttdlam.

M agnetic  p ro p e rtie s  of phosphors. E. R ûpp 
(Ann. Physik, 1925, [iv], 78, 505—557).—An examin­
ation of tho susceptibilities of a number of phosphors 
-with partly diamagnetic and partly paramagnetic 
heavy metal atoms has been made, and the 
susceptibilities are co-ordinated with tho central 
molecules and phosphorescent centres, the metal con­
tent, tho phosphorescence bands, the temperature 
range of the phosphorescence, the susceptibility a t 
low temperatures, the variation of susceptibility with 
the field strength, and the atomic magnetism of tho 
heavy metal atoms. I t  is found th a t the central 
molecules of the mass (-CaS-, -CaO-) are more para­
magnetic than  the simple molecules (CaS, CaO) and 
th a t the central molecules are associated with a partly 
diamagnetic, as in the bismuth, copper, and silver phos­
phors, and a partly paramagnetic, as in the manganese, 
nickel, and tin phosphors, constituent. In  tho sulphur 
phosphors, it is likely th a t this constituent is the 
sulphide of the heavy metal. Various bands of ono 
and the same heavy metal phosphor correspond with 
various sulphur compounds of the same metal, and lead 
to tho conclusion th a t tho same metal may be uni-, bi-, 
or ter-valent in the samo phosphor. A method for the 
determination of the susceptibility of a finely divided 
substance lias been developed, and depends on the 
observation of its Brownian movement, ivhen dis­
persed in a suitable medium, w-ith and without a



G ENERAL, PH Y SICA L, AND INORGANIC CHEMISTRY. 115

magnetic field. The magnetic moment of an indivi­
dual centre of phosphorescence has been measured.

A. E. M itc h e l l .
Influence of g ra in  size on th e  m ag n etic  p ro p e r­

tie s  of silicon-iron  sheet. 0 . v o n  A u w e rs .— See
B., 1926, 15.

C om parison  of a  new  ferro -n ickel [perm ax] of 
re m a rk a b le  m ag n etic  p ro p e rtie s  w ith  p e rm ­
alloy. H. T s c h e r n in g .—See B., 1926, 58.

P e rm a n e n t m agnets . F. Stáblein.—See B., 1926, 
57.

E lec trical sy m m etry  of n ickel m olecules. A.
P e r r i e r  and E. B o r e l  (Arch. Sci. phys. nat., 1925,
[v], 7, 289—298; cf. ibid., 1923, 5, 333).—A pre­
liminary account of the technique of the determination 
of the longitudinal magnetic effects of electric currents 
in nickel a t the ordinary temperature. Determin­
ations are made by the ballistic method of the vari­
ations in magnetisation of a long tube of thin nickel 
as a result of the sudden passage of a heavy current. 
Details are given of the method of overcoming the 
simultaneous effects of the transverse magnetic field 
arising from the passage of the current through the 
nickel tube. The chief difficulties in the measure­
ments are due to the deformability of the nickel tube, 
and to the magnetic properties of the nickel, which 
cause a lag in the action of the transverse magnetic 
field. F . G. T r y h o r n .

C ontact rec tifica tion  by  m eta llic  g e rm an iu m . 
E. M e r r i t t  (Proc. Nat. Acad. Sci., 1925, 11, 743— 
748).—Germanium possesses high thermo-electric 
power and resembles silicon chemically and in crystal 
form ; consequently germanium may be expected to 
act as a rectifier for alternating currents, silicon being 
one of the best rectifiers known. This has been found 
to be the case, although the rectifying action is less 
marked than with many other m aterials; on the other 
hand, the contacts are quite stable and the action is 
uniform over the surface. Characteristic curves for 
several typical contacts are given, bismuth presenting 
a contrast to most other metals, the rectifying con­
tacts being inferior. The effect of temperature was 
examined and curves are given. E. B. L h d la m .

U n ip o larity  phenom ena in  com pressed  
pow ders. F. T r e y  (Physikal Z., 1925, 26, 849— 
862).—Theories of the rectifying action of certain 
crystals are discussed in the light of experiments 
whereby artificial detectors, mainly consisting of 
precipitated and compressed metallic sulphides, have 
been compared with their natural analogues. The 
natural and artificial sulphides of silver, cobalt, and 
tin, and also silver iodide, conduct electrolytically. 
When silver sulphide is pressed between equal elec­
trodes, tho current is transmitted equally well in 
either direction. If, however, unequal electrodes are 
used, e.g., one is a point of wire positively charged, 
the negative ions will only be able to render up their 
charges by contact. Tho smallness of point of con­
tact will cause an accumulation of ions; a polaris­
ation and hence unipolarity effects will be observed. 
The investigation of the natural and compressed lead 
sulphides gave complicated results. A definite polar­
isation of a surface layer of moisture was observed,

but the detector aotion could not be explained in this 
way.

The precipitated and compressed lead sulphide and 
also powdered lead glance transm it tho current equally 
well in either direction and obey Ohm’s law. On 
heating these preparations to 150°, a strong unipol­
arity effect is observed. I t  is shown th a t although 
lead sulphate and lead oxide exhibit polarisation, the 
real detector mechanism of lead sulphide is not bound 
up with surface effects. A possible explanation is 
based on an analogy with alloys of copper and silver. 
The pure metals show no rectifying action, whilst 
alloys may do so. Lead sulphide may function as a 
heterogeneous system. Iron sulphides behave simi­
larly to lead sulphides. Compressed powders and ores 
of copper sulphide obey Ohm’s law. The sulphides 
of bismuth have resistances too great to be amenable 
to investigation. It. A. M o r to n .

O ptical p ro p e rtie s  of am e th y s t quartz . C. V.
R aman and K. B a n e r ji (Trans. Opt. Soc., 1924—5, 
26, 289—292).—Diffraction fringes are produced by 
the passage of unpolarised light through a section- 
plate of amethyst quartz cut normally to tho optic 
axis, the plate, because of sectional repeated twin­
ning, acting as a phase-changing diffraction grating.

A. C o u sen .

B end ing  of c ry sta ls . C. H. B o s a n q u e t  (Proc. 
Physical Soc., 1925, 38, 88—91).—Crystals of rock 
salt, 1 5 x 5 x 1 —2 mm., can be bent into a semicircle 
in hot water or brine. Three alternative mechanisms 
are suggested for the deformation, (a) irrotational slip 
along cleavage planes, (6) alteration in the lattice 
spacing, (c) break up of the crystal into undistorted 
fragments with different orientations. These theories 
are tested by obtaining X-ray reflexions from the 
surface of a bent crystal rocked through a small angle. 
The reflected lines were curved and drawm out, show­
ing th a t the orientation of the lattice varies in the 
crystal, bu t no change in lattice spacing could bo 
detected within the accuracy of measurement ( ± 1 %). 
I t  is concluded th a t the third is the true explanation, 
and th a t the spaces between the crystal fragments 
arę filled with amorphous sodium chloride.

C. J . S m ith e l l s .

Influence of s tra in  on th e  T hom son  effect. 
H. E. S m ith  (Proc. Physical Soc., 1925, 38, 1—9).— 
The influence of strain on the Thomson effect in wires 
was investigated by Ncttleton’s method {ibid., 1916, 
29, 16). For pianoforte steel, charcoal iron, con- 
stantan, and nickel, the Thomson coefficient decreases 
with tension (becomes less negative) until the elastic 
limit is reached, after which i t  increases. Thereafter 
the removal and re-application of tension produce a 
cyclic variation in the coefficient, even in wires stressed 
beyond the elastic limit. The coefficient for tungsten was 
determined within the elastic limit, and has a positive 
value, increasing with tension, and also following a 
cycle. Brass and German silver showed no change 
in the Thomson effect with variation in tension.)

C. J . S m ith e l ls .

E n d u ran ce  p ro p e rtie s  of non-ferrous m eta ls .
D. J . M cAdam , j h n . —See B., 1926, 16.
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D eterm ination  oi th e  configuration  of geo­
m etrica lly  isom eric  ca rb o n  com pounds. A.
Langseth (Z. physikal. Chem., 1925, 118,49—64).—
Tho data for a large number of structurai isomerides
show th a t there is a close correspondence in tho
relation between the physical properties of the

A-G-B B-C-A isomerides, u and n and that shown by 
D-C-E D-C-E

the corresponding benzene derivatives, - |̂ |p  and

|g . In  a similar way, tho relations between

A-C-Bthe physical properties of the oximes, and

O H N ^ ’ corresP01K̂ ^ 10se exhibited by |q j j  

and o h ^ ! 15 ■ J- S. C a r t e r .

Influence of tem p e ra tu re  on th e  m ol. w t. of 
copper. A. J ottniaux (Bull. Soc. chim., 1925, 
[iv], 37, 1525—1533).—The molecular condition of 
copper a t various temperatures is deduced by the 
cryoscopic method from results of Sahmen, Heycock 
and Neville, and others, appropriate corrections being 
introduced where mixed crystals are formed. Be­
tween 400° and 650° Abs., the molecule is complex, 
association diminishing until the normal mol. wt. is 
reached. The metal is monatomic between 650° and 
1356°, the m. p. Above the m. p., complexity increases 
very rapidly, until a t 2583°, the b. p., the molecule is 
octoatomic. The latter conclusion is reached from 
the results of Ruff and Bergdahl and of Greenwood 
on tho vapour pressure of copper a t temperatures 
approaching the b. p., the constants in Dupré’s rela­
tion being thereby evaluated and used in connexion 
with Clapeyron’s equation. Tho mol. wt. given by 
the quotient of the mol. latent heat, calculated by 
Trouton’s rule, and the atomic latent heat of vapor­
isation is approximately eight times the atomic 
weight. A point of inflexion is found on the dilat­
ation curve of copper a t 1600° Abs., in the region 
where marked association occurs.

C. H . D. Cl a r k .

Q uantitative re la tionsh ip  betw een th e  m ol. w t. 
of m eta ls  and  th e ir  density  in  th e  liq u id  sta te .
—A. J ouniaux (Bull. Soc. chim., 1925, [iv], 37, 
1534—1536 ; cf. preceding abstract).—From a survey 
of the results obtained with different metals, it is con­
cluded th a t a relationship between mol. wt. and 
liquid density exists. When the specific volume of a 
liquid metal is a linear function of the temperature 
over a specified range, the degree of association is 
constant within the limits in question. A study 
of cases where the relationship is not a linear one 
indicates tha t the second differential coefficient of 
the specific volume with respect to temperature is 
positivo or negative, according as tho molecule is 
monatomic or polyatomic, respectively.

C. H. D. C la r k .

E lec trica l conductiv ity  of c e rta in  lig h t a lu m in ­
iu m  alloys an d  copper conductors as  affected 
by a tm o sp h eric  exposure. E. W ils o n .—See B., 
1926, 16.

Influence of an  e lec tro sta tic  ch a rg e  on the  
su rface  conductiv ity  of a  p la te  of ro ck  sa lt. P.
V a i l l a n t  (Compt. rend., 1925, 181, 915—917).— 
Tho superficial conductivity of a plate of rock salt 
increases when positively charged and decreases when 
negatively charged. The positive ions thus have 
greater mobilities than the negative ions, indicating 
th a t the conducting ions are H ’ and OH' and not those 
of sodium chloride. The influence of tho electro­
static charge decreases as the humidity of tho atmo­
sphere increases. The conductivity is very small in a 
dry atmosphero, but increases greatly when tho plate 
is charged. (Cf. Perkins, J . Phys. Radium, 1923, 
[vi], 4, 246.) S. K. T w e e d y .

R elationsh ip  betw een  h a rd n ess  an d  the  
th e rm a l an d  op tical p ro p e rtie s  of elem ents. 
P. L a s a r e v  (Bull. Acad. Sci. Russie, 1918, [6], 
1259—1260; from Chem. Zentr., 1925, H , 259; 
cf. A., 1924, ii, 517).—The proportionality between 
hardness and atomic concentration {i.e., the reciprocal 
of atomic volume) follows from the assumption th a t 
the mutual attractive force of the atoms of different 
elements is the same function of the distance between 
them. G. W. R o b in so n .

Influence of ad m ix tu res  on th e  py rophoric  p ro ­
p e rtie s  of finely divided m eta ls . II. N . I. N ik i t i n  
(J. Russ. Phys. Chem. Soc., 1925, 56, 120-—127; 
cf. A., 1924,ii, 556).—Tho loss of pyrophoric properties 
occurring when finely divided metals are heated is 
due to incipient recrystallisation of the metal. In  the 
case of reduced iron, the presence of 2% (20%) of 
alumina in intimate admixture enables the metal to 
resist the tendency to crystallise and thus to retain its 
pyrophoric property even after being heated to  650° 
(700°). A mixture of finely divided metallic cobalt 
with manganese oxide, prepared by reducing the mixed 
oxalates of the two metals, undergoes crystallisation 
only with difficulty; even when less than 1 % of 
manganese is present, maintenance of a temperature 
of 365° for 45 min. fails to destroy tho pyrophoric 
properties of the cobalt, whilst a mixture containing 
48% of manganese inflames in the air after being heated 
a t 410°. Recrystallisation of copper and lead appears 
to  take place a t very low temperatures, since prepar­
ation of these metals by reduction a t 125° results in 
non-pyrophoric powders. T. H. P o p e.

H eat of com bustion  of salicyclic acid. E. 
B e r n e r  (J.C.S., 1925, 127, 2747—2750).—The heat 
of combustion of carefully purified salicylic acid 
determined in a bomb calorimeter is 5233-8 cal. (15°) 
per g. (vac.) a t constant volume, or 5237-4 cal./g. 
when weighed in air against brass weights. The ratio 
of the heats of combustion of benzoic acid and salicylic 
acid is 1-2073 (vac.). M. S. B u r r .

H eats of com bustion  of s ta n d a rd  substances. 
W. S w te n to s la w s k i  (J. Chim. phys., 1925, 22, 
583—588).—Polemical against Jaeger and Steinwehr 
(A., 1925, ii, 126). The value of the heat of combus­
tion of benzoic acid calculated from the data of
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Fischer and Wrede is nearly 0-2% below th a t found by 
Dickinson and others. The benzoic acid used by the 
former, and by Swientoslawski and Popov (A., 1915, 
ii, 315), was impure. The determination of the 
calorific value of Fischer’s apparatus by Jaeger and 
Steinwehr (Ami. Physik, 1906, [iv], 21, 23) contained 
a systematic error which raised the value for benzoic 
acid by approximately 0-3%. L. S. T h e o b a ld .

F reezing  po in ts. H. F o o te  and G. L e o p o ld  
(Amer. J . Sei., 1926, [v], 11, 42—46).—F. p. deter­
mined a t atmospheric pressure have usually been 
obtained under conditions tending to saturation with 
air, and methods proposed to eliminate the effects of 
variable amounts of air disregard the experimental 
fact th a t saturation may be rapidly accomplished. 
I t  appears preferable to regard the f. p. as the temper­
ature a t which solid and liquid arc in equilibrium 
with dry air under a pressure of 1 atm. The 
effect due to the solubility of air on the m . p. of ice ls 
0-0023°, which, with the lowering duo to pressure alone 
(0-0075°), makes the f. p. of air-saturated water 
0-0098° below the temperature of tho triple point. 
The f. p. of organic liquids are in general affected to 
a greater degree by the presence of dissolved air than 
is the f. p. of water. A. C ousen .

A llotropy of zinc. D. S to c k d a le  (J.C.S., 1925, 
127, 2951—2956).—Measurements have been made 
of the difference in E.3I.F . between two zinc elec­
trodes immersed in a fused mixture of zinc chloride, 
oxychloridc, and bromide, a t temperatures from 300° 
to  330°, a difference of temperature of about 10° being 
maintained between them. After allowing for lag, 
tho breaks in the 77.AT.F.-temperature (or time) 
curve indicate th a t zinc undergoes an allotropic change 
a t 315°, but the experiments are not entirely con­
clusive. This result, however, is in agreement with 
the observations th a t certain of the physical proper­
ties of zinc are discontinuous between 310° and 330°.

M. S. B u r r .

D ensities a t  th e  abso lu te  zero and  th e  to ta l 
expansion  of th e  liq u id  s ta te  of o rgan ic  com ­
pounds. W. Herz (Z. anorg. Chem., 1925, 149, 
230—234).—The equation of van Laar (“ Die Zu­
standsgleichung von Gasen und Flüssigkeiten,” Leipzig, 
1924, p. 140) dp/^i—2 (l+ y ), where d0 is the density 
a t 0° Abs., di is the density a t the m. p., b. p., or 
critical point, and 2 y = l - f 0-038 V T t , T k being tho 
(absolute) critical temperature, is used to determine 
the densities of a number of organic compounds at 
0° Abs. The difference between the molar volumes 
a t  0° Abs. and the critical point represents the total 
expansion of the liquid state lying between these 
temperatures. Its  value increases in ascending a 
homologous series, or when one element in a compound 
is replaced by a heavier one. I t  is nearly the same 
for isomeric compounds of similar character.

R . Cu t h il l .

V apour-p ressu re  m easu rem en ts  on p u re  ozone.
E. H. R i e s e n f e ld  and M. B e ja  (Medd. K. Vetens- 
kapsakad. Nobel-Inst., 1925, 6, No. 7, 1—27; cf. 
A., 1922, ii, 637, 761).—The vapour pressure of ozone 
over the temperature interval —169° to -108-5° is

satisfactorily represented by tho equation log p — 
-X 0/4-571T+l-751og2,- E7’/4-571-fC, p  being the 
pressure in mm. of mercury, T  tho absolute temper­
ature, *o=3500, e=0-05797, and <7=5-783. At
— 169° and —108-5°, the vapour pressures are 4-8 and 
840-8 mm., respectively. The b. p. of ozone is
— 115-5i0-5°. The heat of vaporisation varies with 
the temperature according to the equation X=X0-f-
3-49971—0-05817F2, the values a t 0° Abs. and tho 
b. p. being 3500 and 2547 cal./mol., respectively. The 
value of the conventional chemical constant, pressuro 
being measured in atm., is 2-9 (oxygen 2-8).

J . S. C a r t e r .

V apour p re ssu re s  of m e ta l s ; new  experi­
m en ta l m ethod . W. H. R o d e b u s h  and A. L. 
D ix o n  (Physical Rev., 1925, [ii], 26, 851—858).— 
By the use of a quasi-static method, the vapour 
pressure of mercury a t seven temperatures, from 
170-4° (6-29 mm. of mercury) to 202-8° (18-90 mm.), 
has been determined, and th a t of lead a t eight tem ­
peratures, from 1391° Abs. (5-70 mm. of mercury) 
to 1508° Abs. (19-70 mm.). The latter results are 
in agreement with the equation log p(mm.) =
— 10372/F—logT—11-35. The heat of vaporisation 
of lead a t the m. p. is calculated to be 46,300 cal., 
and the chemical constant <70 is —1-40, in agreement 
with the value —1-588 required by the quantum 
theory of monatomic gases. A. A. E ld r id q e .

M ercu ry  v apour p re ssu re  a t low  tem p era tu res .
F. E . P o i n d e x t e r  (Physical Rev.,1925, [ii], 26, 859—• 
868).—By the use of a modified form of Buckley 
ionisation gauge, the vapour pressure of mercury 
between 1-210 x  10~3 mm. a t 19-73° and 3-00 x  10”9 mm. 
a t —79-61° has been determined and tabulated for 
twenty-seven temperatures; the results correspond 
with the equations : log p(liquid)=8-86—3-44(103/T ) ; 
log p  (solid)=9-35—3-55(103/7’). The heat of vaporis­
ation of mercury is computed for sixteen temperatures 
from the vapour-pressure curve. The heat of fusion 
is calculated to be 600 cal. A. A. E ld r id g e .

V apour p re ssu re s  of solid  an d  liqu id  cyanogen.
J . H. P e r r y  and D. C. B a r d w e l l  (J. Amer. Chem. 
Soc., 1925, 47, 2629—2632).—Vapour pressures of 
solid cyanogen have been measured from —93° to 
the triple point, and of liquid cyanogen from the 
triple point to —7°; the derived equations for tho 
pressures in mm. are log P = ( —1695-122/77)-)-9-65530 
for the solid, and log P = ( —1818-554/71)—5-0813 
log F4-22-30083 for the liquid. The triple point 
is a t —27-90° and 552-2 mm., and the normal 
b. p. is —21-17°. The latent heats of sublimation, 
vaporisation, and fusion are 7750, 8331— 10-1337', 
and 1904 (triple point) cal./mol., respectively.

A. G e a k e .

Cause of change of p h y sica l p ro p e rtie s  of 
h igh ly  d ried  liq u id s, an d  influence of tem ­
p e ra tu re  on ra te  of d ry ing . S. B. M a li  (Z. anorg. 
Chem., 1925, 149, 150—156; ef. Baker, J.C.S., 
1922,121, 568).—Drying reduces the vapour pressures 
of carbon disulphide, toluene, benzene, and carbon 
tetrachloride by an amount which is the greater the 
higher the temperature a t which the drying has been
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carried out. The refractive index also appears to 
change a t the same time. R. Cuthill.

New s ta tis tic a l defin ition  of entropy. M.
P la n c k  (Z. Physik, 1925, 35, 155—169).—The new 
definition based on quantum considerations i s : 
entropy S = k  log P, where P  is the number of 
stationary states of the system the energy of which 
docs not exceed a definite value E. The equation is 
not derived from considerations of probability, and is 
applicable to systems of few degrees of freedom. Por 
systems of several degrees of freedom it  leads to the 
formula for the free energy, F = —kT  log P-\-E.

E. B. L u d la m .

Viscosity of am m o n ia  gas. R. S. E d w a r d s  
and B. W o rsw ic k  (Proc. Physical Soc., 1925, 38, 16— 
23).—The viscosity of ammonia was determined a t 
15°, 100°, and 184° by transpiring the gas through a 
capillary tube previously calibrated with air. By 
extrapolation, the values of y0 and were found to 
be 94-4xl(T® and 129-5x10'® C.G.S. units, respect­
ively. The value of Sutherland’s constant C, in the 
equation r)—K T m j(C-[-T) was found to be 377. The 
mean collision area of the ammonia molecule calcu­
lated from this value is 6-33 X10' 16 cm .2 The results 
agree closely with those of Rankine and Smith.

C. J. S m ith e l l s .

K inetic theo ry  of com pressib ility  of so lu tions 
and  b in a ry  liqu id  m ix tu res . II. K . C. K ar
(Physikal. Z., 1925, 26, 737—739).—The author’s 
equation (A., 1925, ii, 970) is in agreement with the 
empirical equation of Gilbaut (A., 1898, ii, 111). 
The equation is verified for a large number of salt 
solutions; e.g., a 3-51% solution of ammonium 
chloride in water a t 18° under 8 atm . pressure has an 
observed compressibility of 43-6x10'®, whereas the 
calculated value is 42-8 X 10'®. The compressibility 
of chloroform and carbon disulphide mixtures 
(not miscible) is given accurately by the equation, 
but for acetic acid-water mixtures the theoretical and 
observed curves differ, owing to the fact th a t the 
deduction of the formula demands dilute solutions as 
a necessary condition. R. A. M o r to n .

V iscosity of su lp h u r dioxide, an d  of m ix tu re s  
of i t  w ith  hydrogen. M. T r a u t z  and W. W e iz e l  
(Ann. Physik, 1925, [iv], 78, 305—369).—A simple 
apparatus is described for the rapid and accurate 
determination of the viscosities of gases a t various 
temperatures. By determining the ra te of flow of 
air, hydrogen, and carbon dioxide through tubes of 
various lengths and diameters, it  was found th a t rim 
effects in these tubes are directly proportional to the 
rate of flow and to the density of the gas, and in­
directly proportional to the fourth power of the radius. 
I t  is further shown tha t these relationships correspond 
with the Hagenbach correction (ibid., 1S60, 109, 385). 
The independence of the rim effect on the length of 
the tube permits the use of quite short lengths in the 
measurements of gas viscosities, A detailed con­
sideration is given of various corrections which must 
be applied to viscosity measurements. The chief of 
these are those for expansion of the capillary tube, 
barometric fluctuations, and for the deviation of 
the gas under measurement from the ideal state.

Appendices are given containing mathematical dis­
cussions of the theory of the transpiration method of 
measurement, and of the above corrections. Measure­
ments were made of the viscosities of sulphur dioxide, 
and of numerous mixtures of it  with hydrogen, a t a 
series of temperatures between 17° and 199°. The 
viscosity of sulphur dioxide changes from 1221 X KT7 
a t 14° to 2071 x lO ' 7 a t 199°, the temperature co­
efficient being practically constant over this range. 
The Sutherland formula (Phil. Mag., 1893, [v], 36, 
507) does not apply to this gas. The viscosity curve 
of mixtures of sulphur dioxide and hydrogen exhibits 
a maximum, which, as the temperature increases, 
flattens, and is displaced towards mixtures richer in 
sulphur dioxide. At 17°, a mixture containing 
approximately 70 molar % of hydrogen has a maxi­
mum viscosity, whilst a t 199° the maximum occurs 
with the mixture containing 50 molar % of hydro­
gen. The increase of viscosity of mixtures on 
the addition of hydrogen is roughly proportional, up 
to the maximum, to the mole fraction of hydrogen. 
The temperature coefficient of the viscosity of these 
mixtures approximates to th a t of pure sulphur 
dioxide, until sufficient hydrogen has been added to 
give a maximum viscosity. Beyond this maximum, 
the addition of further hydrogen slowly reduces the 
temperature coefficient to th a t of pure hydrogen. A 
comparison of these results with those for other gas 
mixtures suggests th a t the appearance of a maximum 
in the viscosity curve is dependent on the critical 
temperatures of both gases. F. G. T r y h o r n .

T heory  of atm o lysis . J . S am esh im a (Japanese 
J . Chem., 1925, 2 , 33—44).—The rate of separation of 
the components of an ideal gas mixture when atmolysed 
under ideal conditions has been calculated. In the 
case of a two-component system, the following 
relations are deduced: f=c(l/<i— 1 /6)-(-1 /6—x /a—
(1 — c)/6 .c 'Wa. x'>la, or ¿ = ( 1 —c)(l/5—l/a )-j- l/a—y/6— 
c/a ( l—c)~aft. yaIb, and y = ( l —cjc'6'“ . xb,a, where a and b 
arc the volumes of the pure gases which pass through a 
porous plate in unit time, c is the volume of the first 
gas in unit volume of the gas mixture, t the time from 
the beginning of atmolysis, and x  and y  are the 
volumes of the two gases in the remainder after time I.

For a system of n  components : ¿=(c1 /a.1 -|-c2/«2+  
<Wa-3+  • • ■ +on!cin)~(x1/a1+ lla 2 . c2cx'°./ai , x ^ +  
l/ff3 . c3Cj'ff»/0i . . . . 1 ¡a„ . cnc { ^ . a;x°-/ai) etc.,
and x2= c2cl~°da<. x^* 1% x3—c3cFtt̂ ai. . . . xn—
cncj“"/«». ajj0*/“», where a is the volume of each pure gas 
tha t flows through a porous plate in unit time, c is the 
initial volume of each component of the mixture, and 
x  is the volume of each component in the remaining 
gas after time f, different components being shown by 
different suffixes. The relation between the com­
position of the gases and t and those between the 
composition and volume of the gases are shown 
diagrammatically. L. L. B irc u m siiaw .

E las tic  p ro p e rtie s  of alloys. P. C h e v e n a r d  
and A. P o r t e v i n .—See B., 1926, 59.

B o ro n -a lu m in iu m  alloys. P. H a e n n i .—See B., 
1926, 58.

A rtific ia l fe rron ickels  an d  m eteo ric  iro n  con­
ta in in g  nickel. M. P e s c h a r d .—See B., 1926, 58.



G ENERAL, PHYSICAL, AND INORGANIC CHEM ISTRY. 119

C om pounds and  alloys of t i ta n iu m  and  a lu m in ­
ium . W . Ma n c iio t  and A. L e b e r  (Z. anorg. Chem., 
1925,150, 20—34; cf. A., 1908, ii, 40; 1910, ii, 302).— 
Alloys of titanium  and aluminium containing up to 
37’3% of titanium  were prepared by heating potass­
ium titanifluoride with aluminium; uniform alloys 
containing more titanium could not bo obtained. 
Titanium was determined by dissolving in' hydro­
chloric acid and titrating with methylcne-blue or 
bromine; aluminium was determined by difference, 
qualitative analysis showing tha t the alloys were 
pure, except for slight traces of iron and silicon. 
Cooling curves were followed by melting the alloys 
in a crucible completely surrounded with aluminium 
oxide powder, this being found preferable to an 
atmosphere of an inert gas. In  general, the curves 
showed two halts, one corresponding with the com­
pound Al3Ti and the other with aluminium; the former 
increased with increasing titanium content, whilst the 
latter diminished and disappeared when the alloy 
contained 37-3% of titanium, corresponding with tho 
compound Al3Ti. No depression of the m. p. of 
aluminium was found, tho m. p. rising with increasing 
titanium content from th a t of aluminium (658°) to a 
maximum of 1355° for tho compound. Microscopical 
examination of the alloys revealed only two com­
ponents, the compound usually appearing as needles. 
By dissolving the aluminium in cold 5% hydrochloric 
acid or sodium hydroxide the pure compound remains, 
d 2-74; the composition was confirmed both volu- 
metrically as above and by gravimetric determination 
of titanium  and aluminium. A. Ge a k e .

D istilla tio n  of am a lg am s. A. M ie th e  and H. 
S ta m m re ic h  (Z. anorg. Chem., 1925,149,263—269).— 
The amoimt of foreign metal carried over in the dis­
tillation of dilute amalgams under reduced pressure is 
shown to be negligible provided th a t care is taken to 
prevent local overheating and to keep back spray. 
Distillation of a mixture of colloidal gold and mercury 
gave a distillate which showed no trace of gold.

R. C h t h i l l .

S olub ility  of cety l alcohol in  liq u id  su lp h u r 
dioxide. W. F. S e y e r  and R. W. B a l l  (Trans. 
Roy. Soc. Canada, 1925, [iii], 19, IH , 149—151).— 
Saturated solutions of cetyl alcohol in liquid sulphur 
dioxide contain 0-42% of the alcohol a t 5-3°, 7-70% a t 
22-2°, 31-18% a t 23-5°, 57-46% a t 25-5°, and 78-93% a t
30-9°. J . S. C a r t e r .

D erivation  of ad so rp tio n  iso th e rm s. A. G o r- 
b a t s c h e v  (Z. physikal. Chem., 1925, 118, 357— 
360).—An addendum to a previous paper (A., 1925, ii, 
959). L. F. G i lb e r t .

T ra n sfo rm a tio n  of w a te r  of h y d ra tio n  in to  
w a te r  of ad so rp tio n  by  m echan ical d is in teg ra tio n  
of c ry s ta l h y d ra te s . T. H a g iw a r a  (Japanese J . 
Chem., 1925, 2, 27—32).—By triturating microcystal- 
line aluminium hydroxide with quartz, heating tho 
crystals a t varying stages of disintegration in the 
electric furnace, and measuring the loss of weight of 
water, it is found th a t the greater the degree of 
disintegration the more easily is tho water of hydration 
given up, and th a t with very fine particles the water 
takes on the characteristics of water of adsorption.

This is in direct agreement with von Weimarn’s 
theory (J. Russ. Chem. Soc., 1907, 39, 651; Ivolloid- 
Z., 1909, 4, 198). Analogous results havo also been 
obtained with gothito crystals.

L. L. B irchm shaw .

A d so rp tio n  of b a r iu m  ch loride by  colloidal 
h y d ra te d  m an g an ese  dioxide in  aqueous so lu ­
tions. W. C h lo p in  and A. B a l a n d i n  (Z. anorg. 
Chem., 1925, 149, 157—166).—This adsorption is not 
in agreement with tho Freundlich isotherm, but 
appears to bo due to  the reaction, M n02,Ha0 + B aC l2=  
BaMn03+2HCl, accompanied by adsorption of one 
of tho resultants by tho manganese dioxide. At high 
salt concentrations, the former effect predominates, 
a t  low salt concentrations the latter. Tho enrich­
ment of radium in barium may bo explained in terms 
of adsorption by manganese dioxido (cf. Ebler and 
Bender, A., 1913, ii, 546; 1914, ii, 18).

R. C h t h i l l .

N egative ad so rp tio n . V III. B ehav iou r of 
k ao lin  to w ard s  aqueous so lu tions of alcohol and  
sa lts . M. A. R a k h z in  and A. N. N e s m e ja n o v  
(Biochem. Z., 1925, 160, 288—290; cf. A., 1924, ii, 
853).—Kaolin causes no increase of concentration by 
the removal of water from aqueous solutions of ethyl 
alcohol and metallic chlorides. E. C. S m ith .

Influence of th in  su rface  film s on th e  evapor­
a tio n  of w a te r. E . K. R i d e a l  (J. Physical Chem., 
1925, 29, 1585—1588).—Contrary to tho results 
obtained by Hedestrancl (A., 1925, ii, 102), it is found 
th a t the rate of evaporation of water from a surface 
is considerably diminished by tho presence of a 
unimolecular film of fa tty  acid on the surface, and 
th a t an increase in surface concentration or film 
pressure retards the rate of evaporation. In  Hcde- 
strand’s air-streaming method, it was assumed that 
tho concentration gradient of water vapour in the 
stagnant layer is always small enough for any real 
change in the rate of evaporation of water from tho 
liquid surface to be detected by a change in the rate 
a t which water vapour is swept from tho surface of the 
stagnant layer by the air stream. This is shown to be 
incorrect. An apparatus is described by means of 
which tho rate of removal of water vapour from the 
neighbourhood of the water surface is increased, so th a t 
the ratio between the rate of removal and true rate of 
evaporation is increased, and thus any effect due to 
the presence of a  thin film on the water becomes 
apparent. Rates of evaporation for water surfaces 
covered by unimolecular films of lauric, stearic, and 
oleic acids a t various pressures are given. Different 
acids retard the rate of evaporation to different 
extents, and both condensed and expanded films 
behave similarly in this respect.

L. L. B ercumshaw .
P h en o m en a  of cap illa ry  ch em is try . R. 

D h b r is a y  (Compt. rend., 1925, 181, 1142—1143; 
cf. A., 1923, ii, 741; 1924, ii, 731; 1925, ii, 961).— 
Ten drops of benzene solutions of various fa tty  acids 
were allowed to flow from burettes into water and 
alkaline solutions a t various temperatures, tho volumes 
occupied in each case being recorded. W ith water, the 
volumes increased with falling tem perature; with
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alkaline solutions, the reverse was the case. This 
agrees with the author’s view th a t the influence of 
fa tty  acids on the tension a t a benzene-water interface 
is greater as the alkali salts become less soluble in 
water, since soaps are more soluble in hot than in cold 
water. S. I. L ev y .

S uperfic ia l so lu tions. A. M a r c e l in  (Ann. 
Physique, 1925, [x], 4, 460—527).—A full account of 
work already published (cf. A., 1924, ii, 390, 594; 
1925, ii, 772).

K inetic phenom ena a t  liqu id  surfaces. L.
K a rc z a o  and P. R oboz (Biochem. Z., 1925, 162, 22— 
27).—The Brownian movement, in water and 
various liquids, of a series of substances including 
powdered metals and metalloids, inorganic and 
organic compounds, has been examined. Two types 
of motion arc recognised, viz. : (1 ) the kinetic type 
without definite arrangement; (2) the static type 
in which definite forms are recognisable. Organic 
substances, e.g., benzoic acid, acetylphenylhydrazine, 
and leucine, exhibit movements of the first type, 
which may be further subdivided into two groups 
distinguished as centrifugal and centripetal. In- 
oi'ganic compounds arc chiefly precipitated, whilst 
metals and metalloids exhibit centripetal motion. 
Inorganic compounds have no influence on the kinetic 
motion, but organic compounds, especially those 
which belong to the centrifugal type, exert a pro­
nounced retarding effect. Kinetic phenomena a t the 
inner boundary surface of two liquids are not con­
trolled by hydrostatic pressure. The motion is 
largely governed by the dielectric constant of the 
medium; when the dielectric constant is less than that 
of water a marked restraining influence is evident.

H . G. R e e v e s .

E lec tric  phenom ena an d  ionic p e rm eab ility  of 
m em b ran es. V. M em b ran es of am p h o te ric  
ch arac te r. A. F u j i t a  (Biochem. Z., 1925, 162, 
245—257).—If two solutions of an electrolyte of 
different concentrations are separated by a gelatin 
(or coagulated egg-white) membrane, the potential 
difference is the same as when the liquids are freely 
in contact only if the gelatin is isoelectric. If the 
gelatin is negatively charged, the more dilute solution 
is more positively charged than where there is free 
contact, whereas if the gelatin is positively charged, the 
reverse is the case. W ith agar membranes, the more 
dilute solution is always a little more positively 
charged than when there is free contact. The in­
fluence of the membrane disappears only in presence 
of considerable amount of hydrochloric acid.

P. W. C l u t te r b u c k .
C om parison  of m ethods of m e asu rin g  p o la rity  

of surfaces. N. K. A dam , R. S. M o r r e l l ,  and 
R. G. W. N o r r i s h  (J.C.S., 1925, 127, 2793—2795).— 
The polarities of glass, stearic acid, paraffin wax, two 
non-veiling varnishes, and one veiling varnish, have 
been compared by reference to (1 ) the catalytic 
activity of the surface for the combination of ethylene 
and bromine or ethylene and chlorine (Norrish, ibid., 
1923, 123, 3006), (2) the measurement of the work IF 
required to separate the surface from water in contact 
with it, IF being related to the angle of contact 0 of

water with the solid surface by the relation TF— 
T^l-h cos0), where T  is the surface energy of water 
(Adam and Jessop, A., 1925, ii, 962). There is a 
considerable difference between the results obtained 
by the two methods. Glass has less catalytic activity 
than either stearic acid or the veiling varnishes, but 
very much greater attraction for w ater; and stearic 
acid, which has only a slightly greater attraction for 
water than paraffin wax, has a very much greater 
catalytic activity. I t  is supposed th a t in certain 
cases, e.g., with veiling varnishes, the reacting gases 
may penetrate some distance inwards, so th a t more 
catalytically active groups are reached. In the case 
of paraffin wax, no polar or catalytically active groups 
can bo reached by penetration. M. S. B u r r .

C om parison  betw een  d ia lysis  an d  u l t r a ­
filtra tio n , e lec trod ia lysis and  e lec tro u ltra fil­
tra tio n . E. H e y m a n n  (Kolloid-Z., 1926, 38, 58— 
59).—See this vol., 31.

M echan ism  of u ltra filtra tio n . J . D u c la u x  and 
J . E r r e r a  (Kolloid-Z., 1926, 38, 54—57).—See A., 
1925, ii, 530.

D ialysis an d  u ltra filtra tio n . H . R e i n b o l d t  
(Ivolloid-Z., 1925, 37, 387—397).—A comprehensive 
treatm ent of the uses and technique of, and the 
apparatus employed for, dialysis and ultrafiltration.

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

E lec tric  phenom ena and  ionic p erm eab ility  
of m em b ran es . VI. M em b ran es of paraffin , 
w ax , m astic , and  ru b b e r. L. M ic h a e l is  and S. 
D o k a n  (Biochem. Z., 1925,162, 258—265).—Paraffin, 
wax, mastic, and rubber membranes generally cause the 
more dilute solution of a diffusion cell to become posi­
tively charged. A smaller effect is obtained with multi- 
valent than with univalent ions, especially when the 
cations are multivalent. If the cation is the hydrogen 
ion or a ter- or quadri-valent cation, the influence of 
the membrane almost disappears. An inversion of 
the effect is observed in the case of the mastic cell in 
presence of thorium when the more dilute solution 
became negatively charged. P. W. C l u t t e r b u c k .

E lec trica l p ro p e rtie s  and  ionic p erm eab ility  
of m em b ran es . IV. P o te n tia l differences and  
p e rm eab ility  of collodion m em b ra n es . L.
M ic h a e lis  and A. F u j i t a  (Biochem. Z., 1925, 161, 
47—60).—A completely dried collodion membrane is 
practically impermeable, but a slight permeability 
still exists for cations. Two methods are available 
for the detection of permeability: measurements of 
potential difference and diffusion experiments of long 
duration. Such a membrane is to be found in the 
skin of an apple. The theory involving the contact 
potential between two phases is scarcely applicable 
here, however, and a theory based on capillarity is 
preferred. C. R im ing  to n .

O sm otic  p re ssu re  of so lu tions. M. L e v a l t -  
E z e r s k i  (J. Russ. Phys. Chem. Soc., 1925, 56, 249— 
264; cf. ibid., 1924, 55, 160).—The osmotic pressure 
of aqueous sucrose solutions a t 0° is directly propor­
tional to the depression of the f. p. and amounts to
12-04Ai atm .; this rule is applicable to  all values 
of Ai not exceeding 10°, and holds for electrolytes as
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well as non-electrolytes and for mixed as well as single 
solutes. The osmotic pressures of solutions a t 100° 
are given by the expression 58-89At, where A£ 
represents the elevation of b. p. and should not exceed 
2-8°. As regards their change with temperature, 
osmotic pressures follow' Gay-Lussac’s law, the lim it­
ations as to range of temperature being as above.

The concentration of the solution, expressed in 
molecular quantities of solute taken, is a character­
istic magnitude only for highly dilute solutions of non­
electrolytes and in no vray characterises the properties 
of solutions of high concentrations. For the latter 
solutions, a very useful characteristic is the magnitude 
At, expressing either the depression of the f. p. or 
the elevation of the b. p.

For different solutions of all concentrations, the 
results available arc in conformity with the modific­
ation of Raoulb’s equation, (p—p')lp= inl(N -\-in) or 
(2)—p')/p= l/[l+F iV /A i(obs.)] ; this equation agrees 
completely with the figures for both 0° and 100° 
given in the published tables. The equation (p—p')lp>= 
inj(N-\-in) furnishes a new and convincing proof of 
the hydrate theory, and in the case of solutions of 
non-electrolytes permits of the calculation of the 
fraction of the total quantity of water which takes 
part in the formation of hydrates. T. H. P o p e .

O sm otic  p re ssu re  of aqueous so lu tions of 
cerous chloride. A. C h is to n i  (Arch. Farm, sperim. 
Sci. aff., 1925, 40, 161—163).—Cryoscopic measure­
ments with solutions containing between 0-5% and
4-0% of cerous chloride indicate th a t a solution con­
taining 2-57% of this salt is isotonic with one con­
taining 0-75% of sodium chloride. The ionisation 
of the cerous chloride is considerably less than that 
of sodium chloride in these isotonic solutions, the 
ionisation coefficients being 0-487 and 0-991, 
respectively. F. G. T r y h o r n .

E lectro ly te-free, w a te r-so lu b le  p ro te in s . V. 
A cid p ro te in s . II . D onnan  eq u ilib riu m  and  
collo idal b ehav iou r of p ro te in s . J .  F r is c h ,  W. 
P a u l i ,  and E. V a lk ô  (Biochem. Z., 1925, 164 , 401— 
436 ; cf, A., 1925, ii, 518).—The authors have investig­
ated the alterations in conductivity, anion activity, 
and viscosity of solutions of pure electrolyte-free 
ovalbumin and serum-albumin after the addition of 
increasing amounts of hydrochloric, sulphuric, and 
phosphoric acids. The conductivity coefficient, /„, 
and activity coefficient, f a, differ considerably in the 
presence of excess of hydrochloric acid. On the 
assumption th a t the protein salt behaves as a com­
pletely ionised electrolyte, and taking Sorensen’s 
value for the mol. wt., the value 40 has been obtained 
for the maximum acidity of ovalbumin. This corre­
sponds closely with the value 39 for the free amino- 
groups of the diamino-acids in the protein molecule, 
deduced from the results of Osborne and Harris and 
of Hausmann (A., 1899, i, 653), The curves of con­
ductivity, activity, and viscosity of the protein solu­
tion with increasing concentration of acid follow one 
another closely, each rising to a maximum. Since 
there can be no question of Donnan equilibria in a 
system of freely diffusible ions, these results support 
the Pauli theory of the imbibition of gelatin rather 
than tha t advocated b y  Loeb. E . C. S m ith .

Q uan tita tive  s tu d ies  in  d isp erso id  sy n thesis  
by  von W e im a rn ’s m echan ical m ethod . S.
U tz in o  (Japanese J . Chem., 1925, 2, 21—26).— 
Von Weimarn’s method has been applied to the 
following substances, all of which have thereby been 
obtained in the dispersoid condition: “ metallic ” 
selenium, “ metallic ” tellurium, rhombic sulphur, 
microcrystalline aluminium hydroxide, microcrystal­
line barium sulphate, crystalline antimony trisulphide, 
silver (thin foil), mercury, gold, and denatured egg- 
albumin. The substances were triturated  with 
anhydrous dextrose a t the ordinary temperature, 
except in the case of mercury and gold, where satisfac­
tory results could only be obtained by trituration at 
the temperature of liquid air, and denatured albumin, 
which was triturated with ice a t a low- temperature, 
The dispersive medium was distilled water, except 
for barium sulphate, where 55% of alcohol w-as used. 
The average size of the dispersoid particles was about 
52 pqj., and in some cases (e.g., selenium and tellurium), 
the colloidal solutions remained stable for more than 
a year. A table is given to show- th a t the stability 
of colloidal selenium solutions decreases with increas­
ing degree of dispersion of the particles. Possible 
explanations for this are suggested.

L . L. B ircum sh aw .

Colloidal b ism u th . A. G u tb ie r ,  T. K a u t t e r ,  
and It. G e n tn e r  (Z. anorg. Chem., 1925, 149, 167— 
180; cf. Gutbier and Hofmeier, A., 1905, ii, 327; 
G utbier andH uber,A .,1916,ii, 556).—A warm glycerol 
solution of bismuth nitrate made alkaline w-ith sodium 
hydroxide is reduced by formaldehyde. The result­
ing sol oxidises very readily unless dialysed and 
neutral. By carrying out the reduction in presence 
of a protective colloid such as gum arabic, completely 
reversible sols can bo obtained. The colloid particles 
are negatively charged. R. Cum rLL.

Colloidal rh o d iu m . A. G u t b i e r  and E. L e u t -  
h e u s s e r  (Z. anorg. Chem., 1925, 149, 181—190; 
cf. Gutbier and Hofmeier, A., 1905, ii, 533).—A solu­
tion, which must not be too dilute, of sodium hexa- 
chlororhodate containing 1 % of gum arabic (in 
absence of which the resulting sol is very unstable) 
is reduced a t 90° with hydrazine hydrate. The pro­
duct shows considerable resistance to coagulation by 
electrolytes, and, if dialysed, is not immediately 
coagulated by boiling. Chloride ion is alw’ays present, 
apparently being adsorbed by the gum. The colloid 
particles are negatively charged. A new method of 
preparing pure rhodium is described. R . C u t h i l l .

Colloidal te llu riu m . A. G u t b i e r  and B. O tte n -  
s t e i n  (Z. anorg. Chem., 1925, 149, 223—229).— 
Telluric acid is reduced with dextrose in presence 
of ammonia. The sol formed contains, even after 
dialysis, adsorbed dextrose (and often tellurous acid), 
and to this it probably owes its remarkable stability. 
A method of determining the adsorbed substances 
is described. The colloid particles are negatively 
charged. R . C u t h i l l .

C olloidal su g a r . P. P. v o n  W e im a rn  (Japanese 
J . Chem., 1925, 2, 63— 72).— The author’s theory of 
the colloidal stage of crystallisation is summarised, 
and it is shown th a t the method previously used for
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the synthesis of colloidal solutions of potassium 
hydroxide (cf. “ Kolloides und kristalloides Losen 
und Niederschlagen,” 153, 410) can be applied to the 
preparation of colloidal sugar solutions. Tho sugar 
must bo dissolved in one organic liquid, which is 
misciblo with another organic liquid in which tho 
sugar is practically insoluble, ltesults are given of 
preliminary experiments with solutions of dextrose 
in acetone and ethyl alcohol, precipitated by pouring 
into ethyl other a t 20—21°. By this means, tho 
colloidal stage of crystallisation of dextrose can be 
observed over a period of several hours. Micro­
scopical measurement of the crystals formed 48 hrs. 
after pouring into ethyl ether showed th a t larger 
crystals were formed from the moro dilute solutions 
than from tho less dilute.

Acetone solutions of dextrose, sucrose, and lactose, 
poured into aromatic hydrocarbons (xylene, toluene, 
or benzene), gave dispersoid sugar solutions, character­
ised by various well-defined colours.

L . L . B ergumshaw .

Colloid ch em is try  of h u m ic  acid  an d  peat.
Wo. O s tw a ld  a n d  A. S t e i n e r .— See B ., 1926, 34.

D eterm ination  of size of co llo idal p a r tic le s  by 
m ean s of a lte rn a tin g  elec tric  fields. E . F. 
B u r to n  and (Miss) B. M. R e id  (Phil. Mag., 1925,
[vi], 50, 1221—1226).—The limiting velocity of 
settling under gravity of colloidal particles of such a 
size th a t the gravitational settling is ordinarily masked 
by the Brownian movement has been measured. 
The U-tube used was only slightly modified from that 
ordinarily used in cataphoresis measurements. An 
electric field was applied for a short time in  one direc­
tion, then for an equal time in the reverse direction. 
The total movement was thus due only to gravitational 
settling and was measured after a suitable time. 
An 80-volt storage battery supplied the E.M .F., and 
a mechanical device reversed the potential every 
11 min. The method was applied to a series of copper 
sols prepared by forming the arc under water con­
taining increasingly larger traces of potassium 
hydroxide. Tho rate of settling increased from 
0-S9 X10' 5 cm./sec. for tho copper sol in water alone 
to 1-29 x lO "5 cm./sec. with 24 drops of 0-01A- 
potassium hydroxide in 200 c.c. of water. Tho 
corresponding radii of the particles, calculated by 
assuming Stokes’ law, are 7-14x10'® cm. and
S-60 x  10-° cm., respectively. A. B. M a n n in g .

Diffusion ana lysis. R. A u e r b a c h  (Kolloid-Z., 
1925, 37, 379—387).—A description of the deter­
mination of the degree of dispersion from diffusion 
measurements. The theory, practice, and range of 
applicability of the method are discussed.

N . H . H a rtshorne .
M easu rem en t of p artic le  size. A. K u h n  

(Kolloid-Z., 1925, 37, 365—377).—A review is given 
of methods for determining the size of colloid particles, 
based on measurements of velocity of movement 
under gravity or centrifugal force, diffusion con­
stants, sedimentation equilibria, Brownian movement, 
osmotic pressure, ultrafiltration, dialysis, and viscosity, 
and of optical methods involving the Counting under 
tho microscopo of the chemically enlarged particles

or direct counting under the ultramicroscope, measure­
ment of the mean distance between particles, tho 
application of Rayleigh’s theory, and A-ray inter­
ference. N. H. H a r t s h o r n e .

M echanical ana lysis  of sed im en ts. J .  R. H.
C o u t t s  and E. M. C r o w th e r .—See B., 1926, 31.

Size d is tr ib u tio n  of p artic le s . D. W e r n e r .— 
See B., 1926, 31.

M easu rem en t of th e  ch a rg e  on  colloidal 
p artic le s . H. R. I v r u y t  (Kolloid-Z., 1925, 37, 
358—365).—A review of tho methods for tho measure­
ment of the charge on colloid particles. Tho paper 
embraces the cataphoresis of coloured and colourless 
sols, and transport measurements.

N. H. H a r t s h o r n e .
A pplication  of R o n tg en sp ec tro g rap h y  to  the 

s tu d y  of collo idal sy stem s. R . O. H e rz o g  
(Kolloid-Z., 1925, 37, 355—358).—Tho author sum­
marises the results obtained by tho application of 
Rontgenspectrography to colloidal systems, under 
the headings : (i) transition from tho liquid (amor­
phous) state and vice versa; (ii) determination of the 
crystal type; (iii) determination of crystal size and 
form, and (iv) the crystallite arrangement in gels.

N. H. H a r t s h o r n e .
R ontgenoscopy of collo idal sy stem s. H. M a rk  

(Kolloid-Z., 1925, 37, 351—355).—A treatm ent of 
the theory and practice of the Rontgenographic 
investigation of colloids. In  particular, the pro­
duction of a suitable source of A-rays, and tho inter­
pretation of the results are dealt with.

N. H . H a r t s h o r n e .
O ptica l m eth o d s fo r th e  in v estig a tio n  of 

an iso tro p y  in  colloids. H. Z o c h e r  (Kolloid-Z., 
1925, 37, 336—351).—The methods available for the 
detection and measurement of anisotropy in colloids 
are described and discussed. N. H. H a r t s h o r n e .

V iscosity  of soap so lu tions. B. L. C l a r k e  
(Medd. K . Vctenskapsakad. Nobel-Inst., 1925, 6 , 
No. 1, 1—9).—Soap solutions undergo change in 
viscosity -with age, the change proceeding faster the 
lower the temperature and the more dilute the solu­
tion. Solutions may be brought to reproducible 
viscosities by merely boiling them for a short time 
and taking precautions to prevent the absorption of 
carbon dioxide. Determinations of the viscosities 
of sodium oleate solutions a t IS0 over the concentra­
tion range 0-04—0-10-V and of sodium stearate 
solutions a t 9S-3° over tho range 0-015—0-12AT show 
th a t the viscosities conform to the requirements of 
the formula log i;/>;o= 0c, where i;0 and y are the 
viscosities of puro water and of a soap solution of 
concentration c, 0 being a  constant. Tho data of 
Farrow (J.C.S., 1912, 101, 347) on the viscosities of 
solutions of sodium palmitate a t 70° aro also in 
accordance with this equation. J .  S. C a r t e r .

S tab ility  of co llo idal so lu tions. IV. A n tag o n ­
is tic  effect of elec tro ly tes on co n cen tra ted  an d  
d ilu te  so ls a n d  a  g en e ra l th eo ry  of ion  
an tag o n ism . K . C. S e n  (Z. anorg. Chem., 1925, 
1 4 9 ,139—149; cf. A., 1925, ii, 664).—The antagonistic 
effect of the chlorides of sodium and calcium,
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potassium and calcium, sodium and barium, and 
potassium and barium in the coagulation of suspen­
sions of arsenious sulphide (cf. Mukherjeo and Ghosh, 
A., 1925, ii, 394; Weiser, A., 1924, ii, 309) is more 
pronounced with dilute sols than with more concen­
trated sols. I t  is suggested that, in general, if any ion 
with tho same sign of charge as the colloid particle 
is more strongly adsorbed or concentrated a t the 
interface, then it will oppose the action of tho oppositely 
charged coagulating ion. If tho concentration of 
the latter increases sufficiently, coagulation, or change 
in sign of the charge, or (in emulsions) inversion of tho 
phases may occur. It. C u t h i l l .

C onstitu tion  of th e  sy stem  so d iu m  s te a ra te -  
w a te r. A. VON B u z a g h  (Chem. Rundschau Mittel- 
curopa Balk., 1925, 2 , 52—54, 72—73; from Chcm. 
Zentr., 1925, II, 271—272).—The author has studied 
the conductivity and hydroxyl-ion concentrations of 
sodium stearate gels below 60°. W ith falling tem­
perature, tho conductivity approaches a limiting 
valuo which is reached more slowly with more con­
centrated' solutions. The water in soap gels is 
apparently mechanically bound, since the composition 
of the liquid phase expressed from gels several weeks 
old is inconstant, the amount of stearate in solution 
decreasing with increase of the solid phase. The 
conductivity of the ultrafiltrate is less than th a t of 
the original system. This is attributed to adsorption 
of stearate molecules by stearic acid liberated by 
hydrolysis, in agreement with tho fact tha t the 
system becomes more basic as the quantity of solid 
phase increases. G. W. R o b in so n .

V iscosity  of colloids in  p resence of electro ly tes. 
N. R. D iia r  (J. Physical Chem., 1925, 2 9 , 155G— 
1567).—A theoretical paper, in which it is shown tha t 
previous experimental results on the viscosity of 
colloids, especially of the hydrophobe type, support 
the assumptions th a t (1 ) other things being equal, 
the uncharged substance is more hydrated than the 
sol; (2) the greater the hydration of a substance, the 
greater is its viscosity; (3) when a sol adsorbs an 
ion carrying the same charge as the sol, the charge 
on the sol is increased and the viscosity decreases, 
and (4) when a sol adsorbs more of the ion carrying 
the opposite charge than the ion carrying the same 
charge, the charge on the sol is decreased, further 
hydration takes place, and tho viscosity increases 
(cf. Sen, Ganguly, and Dhar, A., 1924, ii, 394; Sen and 
Dhar, ibid., 733; Ghosh and Dhar, A., 1925, ii, 386, 
778). Support is also afforded for the view that 
sols which behave abnormally on dilution and towards 
mixtures of electrolytes of different valencies, and 
further which show positive acclimatisation, should 
also show a greater decrease of viscosity when small 
quantities of a coagulating electrolyte arc added to 
them, than sols which behave normally on dilution and 
towards mixtures of electrolytes, and which show 
negative acclimatisation. Tho behaviour of hydrophile 
colloids as regards viscosity is discussed, and the 
results obtained by Pauli, Loeb, and others with 
substances like gelatin, albumin, etc., are explained 
qualitatively on the basis of tho views expressed 
above. An alternative, and more satisfactory, explan­
ation is based on the assumption that particles of

gelatin or albumin havo a natural tendency to dis­
integrate. In  tho ease of isoelectric gelatin, tho 
suspended particles disintegrate, these smaller particles 
adsorb more water, and consequently the viscosity 
of the system increases. When acids or alkalis are 
added, the charge on tho sol is increased by preferential 
adsorption of hydrogen or hydroxyl ions, and honeo 
the tendency to disintegrate, the degree of hydration, 
and the viscosity will also increase.

L. L. B irc u m sh a w .

C oagulation  of com plex  negative  so ls by 
electro ly tes. N. A. Y a jn i k  and S. L. B h a t i a  
(J. Chim. phys., 1925, 2 2 , 589—594).—The
coagulating effect of many electrolytes on Turnbull’s- 
blue and Prussian-blue sols has been studied. Tho 
electrolytes included halides, nitrates, sulphates, etc. 
of the alkali metals; chlorides of barium, mercury, 
nickel, cobalt, and aluminium; nitrates of lead and. 
cadmium ; and sulphates of zinc, nickel, cobalt, 
aluminium, and chromium. The concentrations of 
electrolyte which completely coagulated, but did not 
precipitate, the sol in 2 hrs. a t 17—18° were compared. 
With Turnbull’s-blue, the order is chromium>alu- 
m inium >nickcl> cobalt > zinc >  barium >  lead >  mer­
cury >  rubidium >  potassium>sodium >  lithium. Tho 
Schultze-Hardy law holds for complete coagulation, 
but not when sedimentation is involved (cf. Ganguli 
and Dhar, A., 1923, ii, 58 ; Burton and Maclnnes, A., 
1922, ii, 130). The coagulating power of rubidium 
bromide is less than th a t of potassium chloride in tho 
case of Prussian-blue sols. L. S. T h e o b a ld .

Influence of hydrogen-ion  co ncen tra tion  on 
th e  speed  of flocculation  of negative colloids. A.
B o u t a r i c  and (Mme.) Y. M a n iè r e  (Compt. rend., 
1925, 181, 913—915).—Observations on the floccul­
ation of some negative colloids (e.g., arsenic sulphide) 
with various acids indicate th a t the most important 
factor is tho actual hydrogcn-ion concentration and 
not the normality of the acid. Tho speed of floc­
culation is not always independent of the nature of 
the acid ; this may be because the speed of adsorption 
of hydrogen ions varies for the different acid media, or 
because the acid radical itself undergoes adsorption. 
The latter explanation would also account for the 
protection phenomena previously observed (cf. A., 
1925, ii, 526, 778). S. K. T w e e d y .

Supposed  influence of læ vulose an d  th e  ac tion  
of m ag n es iu m  sa lts  on th e  coagu la tion  of c itra te -  
an d  phosphate-b lood . (Miss) E. S l u i t e r  (Proc. 
K. Akad. Wetensch. Amsterdam, 1925, 2 8 , 636—  
639).—Blood or plasma, which has been rendered 
non-coagulable by the addition of sodium citrate or 
metaphosphate, is coagulated by 1 c.c. of a 10 % 
solution of commercial lævulose, but not by a specimen 
of pure lævulose prepared from inulin. The coagul­
ating action of the former is due to the presence of a 
quantity of magnesium chloride (0-62 g. MgCl2 per 
100 g. sugar) sufficient in itself to produce the observed 
effects. J .  W. B a r e r

A ction  of elec tro ly tes on clays. S. K o n d o .—  
See B., 1926, 14.
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T heory  of peptisation.. K. C. Sen (J. Physical 
Chem., 1925, 29 , 1533—1547; cf. A., 1925, ii, 666).— 
By means of examples, i t  is shown th a t a high degree 
of adsorption and a suitable concentration of the 
electrolyte are necessary for peptisation, and tha t 
with the same electrolyte and the same poptisable 
substance, peptisation depends to a certain extent 
on the amount of adsorption. When different 
peptisablc substances are used, peptisation is specific 
and depends on the nature of the adsorbent and on 
th a t of the peptising agent. The agglomeration 
of a precipitate decreases its power of adsorption, and 
hence its peptisability. W ith different acids and 
the samo adsorbent, the amount of adsorption and 
ease of peptisation are not necessarily proportional. 
Peptisation is markedly retarded by the presence of 
hi- and ter-valent negative ions, although the corre­
sponding acids are usually the most highly adsorbed. 
Univalent acids in general follow the rule tha t the 
greater the adsorption, the greater is the peptising 
power. The stability relations of peptised substances 
are considered a t some length. L. L. B irc u m sh a w .

Velocities of chem ical reac tio n s in  p resence of 
organ ic colloids. N. A. I z c .a ry s c h e v  and M. I. 
B o g o m o lo v a .—See this vol., 132.

S tru c tu re  of g e la tin  gels. E. 0 . K ra e m e r  (J. 
Physical Chem., 1925, 29, 1523—1527).—A rough 
calculation shows tha t the gelatin sol unit (considered 
as a compact impenetrable cube) must measure about 
5 and if the gelatin gel consists of chains of sol 
units loosely knit together, then the average interval 
between such chains will be about 100 ¡xr. With 
such a loose structure, the water phase in the inter­
stices would be expected to exhibit the properties of 
water in mass. In  an attem pt to demonstrate the 
heterogeneity of gelatin gels, mercury particles, about 
200—250 ¡xfx in radius, were mixed with dilute 
gelatin systems before gelation, and cinematographic 
records of the Brownian motion of these particles 
were made with an apparatus previously described 
(“ Colloid Symposium Monograph,” 1924, 2, 57). 
In  gels of 0-5% and above, the Brownian movement 
was practically prevented, but gradually appeared 
on warming, whilst in gels of about 0-3% a measurable 
Brownian motion persisted. The distribution of the 
displacement magnitudes was normal, indicating tha t 
the structure of such weak gels is still considerably 
finer than the indicating mercury particles and their 
displacements. These experiments, whilst giving no 
evidence as to the heterogeneity of gelatin gels, must 
not be taken to support the view th a t the structure 
is molecular in magnitude. L. L. B irc u m sh a w .

H y d ra tes  of an tim ony  triox ide. A. Sim on and 
H. P o e h lm a n n  (Z. anorg. Chem., 1925, 1 4 9 . 101— 
124; cf. Lea and Wood, J.C.S., 1923, 12 3 , 259; 
Jander and Simon, A., 1923, ii, 772).—Hydrated 
antimony trioxide prepared by the decomposition of 
tarta r emetic with hydrochloric acid cannot be freed 
from all traces of electrolytes without becoming 
crystalline and anhydrous. The amount of water 
in the product varies with the temperature of preci­
pitation, and desiccation curves give no indication of 
the presence of definite hydrates, but rather suggest

tha t the hydrated oxides are merely colloidal modi­
fications of antimony trioxide differing primarily in 
fineness of division. This view is supported by 
experiments on their adsorptive power for potassium 
hydroxide (cf. Jander and Simon, loc. cit.). The 
water in the gels can bo replaced by alcohol, and the 
vapour-pressure isotherms of both hydrogels and 
alcogels show th a t the liquids in them are contained 
in a system of capillary cavities, the gels being con­
stant in volume. The colloid particles are negatively 
charged. No hydrates can bo isolated by W illstatter’s 
acetone method (A., 1924, ii, 615). It. C u t i i i l l .

K inetics of th e  sw elling  and  sh rin k in g  of gels.
S. L ie p a to v  (Biochem. Z., 1925, 16 6 , 220—233).— 
See A., 1925, ii, 685, 968.

M easu rem en t of sw elling. P. A. T h ie s s e n  
(Kolloid-Z,, 1925, 37, 406—411).—A description of 
the methods and apparatus used for the measurement 
of swelling. N. H. H a r t s h o r n e .

Diffusion. F ree  p a th  of w a te r  m olecules. 
Influence of a  field of force. S ta tis tic a l equili­
b riu m . N. V. K a r p e n  (Bull. Acad. Sci. Roumaine, 
1925,9, [9—10], 2—7).—Theoretical and mathematical. 
Formulae for the diffusion of dissolved substances are 
derived. The diffusion coefficient K  is related to the 
free path % of the molecules between two consecutive 
collisions with molecules of the solvent, the mol. 
wt., M, jind  the temperature, T, by the equation 
/ i ’=X0/V T 2\ V jRT/M . Assuming Xo to have approx­
imately the same value, the values of K V M  a t con­
stan t temperature for certain non-electrolytes have 
been calculated, the mean value being 8-2. From this, 
the value of >.0 is 2-12 x  10~° cm. a t 17°. This is also 
the free path of the water molecules. The influence 
of a field of force and the conditions for equilibrium 
are considered. J . S. C a r t e r .

K inetic ac tiva tion  a s  a  fac to r in  g as  reactions.
W. T a y l o r  (Trans. Faraday Soc., Jan., 1926, advance 
proof).—Theoretical, in which it is shown th a t the 
expression deduced by Franck and also by Rice 
(cf. A., 1925, ii, 1076) for the velocity coefficient of a 
unimolecular reaction in a single gas can be generalised 
for the case of a mixture of gases with any number of 
components. L. S. T h e o b a ld .

T h e rm a l fo rm a tio n  of ozone. E. H. R ie s e n -  
f e l d  and M. B e ja  (Medd. K. Vetenskapsakad. Nobel- 
Inst., 1925, 6, No. 8, 1—20).—The ozone-oxygen 
equilibrium has been investigated by exploding 
different mixtures of ozone and oxygen and deter­
mining the concentration of ozone in the residual gas 
by means of starch-iodide paper. Using mixtures 
containing up to 37% by volume of ozone, no ozone 
could be detected by this method after explosion, 
and hence the amount of ozone present is less than 
corresponds with a partial pressure of 2 x  10 8 atm. 
The maximum temperature attained by explosion of a 
37% ozone mixture is 2130° Abs. Using mixtures 
containing 45—94% ozone by volume, the partial 
pressure of ozone in the gas after explosion lies between 
2 and 4 X 10~8 atm., independent of the initial com­
position of the gas mixture. By these explosions, 
maximum temperatures of 2300° to 2850° Abs. are
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obtained. According to the Nernst theorem, the 
maximum pressure of the ozone formed from pure 
oxygen a t atmospheric pressure is 1-3 X 10-7 atm., this 
pressure being obtained a t 3500° Abs. Within the 
limits of error, which are very wide, the experimentally 
determined ozone concentrations are in fairly good 
agreement with those calculated. J . S. C a r t e r .

Io n isa tio n  of w eak  electro ly tes in  w a te r -  
alcohol so lu tions. I I I .  R ela tions betw een the  
chem ical con stitu tio n  an d  alcohol-sensitiv ity  of 
d ibasic  ac ids in  ethy l alcohol. M. M iz u ta n i  
(Z. physikal. Chem., 1925, 118, 318—326; cf. A., 
1925, ii, 793, 867).—The ionisation of oxalic, malonic, 
succinic, glutaric, malic, fumaric, maleic, and phthalic 
acids dissolved hi ethyl alcohol has been investigated. 
The sensitivities to alcohol of the two ionisation 
constants when the carboxyl groups in a dibasic 
acid are far apart are about the same, but this rule 
does not hold when these groups are near to each 
other. The ionisation of solutions of glycollic and 
monochloroacetic acids, phenol, p-chlorophcnol, and 
rcsorcinol in ethyl alcohol was also studied.

L. F . G i lb e r t .

Io n isa tio n  of w eak  electro ly tes in  w a te r -  
alcohol so lu tions. IV. Io n isa tio n  in  m eth y l 
alcohol so lu tions. M. M iz u ta n i  (Z. physikal. 
Chem., 1925, 118, 327—341; cf. preceding abstract). 
—The same experimental (potentiometric) method 
was used as with the ethyl alcohol solutions. Results 
are given of measurements with solutions of formic, 
acetic, propionic, butyric, isovaleric, lactic, glycollic, 
salicylic, benzoic, and monochloroacetic acids, phenol, 
resorcinol, and p-chlorophenol, malonic, succinic, 
phthalic, malic, fumaric, and maleic acids, ammonia, 
methylamine, dimethylamine, trimethylaminc, ethyl- 
aminc, aniline, methylaniline, dimethyl aniline, pyridine, 
and o-toluidine. The observed effects are correlated 
with differences between the solubilities of the sub­
stances in water and the alcohols. L. F. G i lb e r t .

H ydrogen-ion  co n cen tra tio n  an d  * ‘ electropy. ’'
M. B á l i n t  (Bioehem. Z., 1925, 165, 465-^72).—The 
Pit range of “ electropic ” dyes is determined. 
Eleetropic colour changes are due to change of the p a 
of the dye solution, and not of electrostatic charge 
(cf. A., 1924, i, 688). The action of the usual decoloris­
ing substances is prevented if the solution be suitably 
buffered. Regeneration of colour is only effected 
either by acids or acid buffers and decolorisation by 
bases, basic buffers, and substances which adsorb 
hydrogen ions. P. W. C l u t te r b u c k .

E x p ressio n  fo r th e  tru e  reac tio n  of so lu tions.
D. G e r ib a ld o  (Bioehem. Z., 1925, 163, 8— 12).— An 
expression lr= log [H']/[OH'] is proposed as an 
alternative to p a- I t  has zero value a t neutrality, 
becomes positive on the acid side, and negative on the 
alkaline side of neutrality. E. C. S m ith .

D issociation  co n stan ts , so lub ility  p ro d u c ts , 
an d  th e  t i tra ta b il ity  of alkaloids. I. M. K o l t h o f f  
(Bioehem. Z., 1925, 162, 289—353).—Those alkaloids 
which are monacid bases and have a dissociation 
constant greater than 5 X 10~7 give a sharp end-point 
with methyl-red. When the constant is smaller,

dimethyl-yellow, methyl-orange, or bromophcnol-bluo 
must bo used, and the titration carried to the correct 
pit by comparison with a standard of p a calculable from 
the dissociation constant. In  presence of 50% 
alcohol, the end-point with methyl-red is not sharp 
and bromophenol-blue should be used. A table is 
given showing the dissociation constants, solubilities, 
and solubility products of 49 alkaloids and related 
substances. P. W. C l u t t e r b u c k .

S o lub ility  p ro d u c t of d ica lc iu m  phosphate .
M. K. D o m o n to v its c h  and 0 . V. S a r u b in a  (Bioehem. 
Z., 1925,163,464— 469).—From direct determinations, 
in saturated solutions, of the concentrations of 
calcium, phosphate, and hydrogen ions, the solubility

+ + ---
product, (Ca)(HP04), was found to be 10~e'25 a t 
19—22° in distilled water. In  various electrolyte 
solutions of total ion concentration equal to M f  10 , 
the value was 10"5'75. R. K. C a n n a n .

N e u tra l s a lt  effect in  th e  acetoch lo roan ilide— > 
p  -chloroacetanilide re a rra n g e m e n t as  a  function  
of hydrogen-ion  activ ity . G. A k e r lo f  (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1925, 6 , No. 2, 1—15). 
—The velocity measurements of R ivett (A., 1913, ii, 
202, 1041) have been extended so as to  include the
effect of addition of aluminium chloride and the
influence of lithium, sodium, potassium, magnesium, 
calcium, barium, zinc, and aluminium chlorides at 
concentrations up to about 3N  on the activity of the 
hydrogen ion from 0-2485AT-hydrochloric acid, as 
determined by E.M .F. measurements on the cell, 
P t H2|0-2485/V-HCl+salt|Sat.KCl|Sat.KCl Hg2Cl2[Hg, 
a t 20° have been investigated. Addition of neutral 
salt results in an increased activity of the hydrogen 
ion, e.g., in presence of 2-75Ar-potassium chloride,
2-81N-lithium chloride, and 2-70AT-calcium chloride 
the hydrogen-ion activities arc 0-446, 0-981, and 
0-838, respectively, as compared with the value
0-208 for the salt-free solution. The values of
K —K 0/C for the various salts, where K 0 and K  arc 
the velocity constants in the absence of and in presence 
of neutral salt and C is the salt concentration expressed 
as a normality, are all of the same order of magnitude 
and increase somewhat with increasing salt concen­
tration. The experimental numbers are in fair
agreement with the equation K  IK0=(ajct0)l)̂ vC<, 
where a0 and a are the hydrogen-ion activities in the 
salt-free solution and in a salt solution of concen­
tration C, and D is a constant the mean value of which 
is 0-65. The equation is in fair agreement with the 
data of Harned (A., 1918, ii, 436) and the author 
(A., 1922, ii, 134) on the influence of neutral salts on 
the rate of ester hydrolysis in acid media.

J . S. C a r t e r .

W ater of h y d ra tio n  of c ry sta llin e  com pounds. 
T en sim e tric  ana lysis  of th e  sy stem  an h y d rid e - 
w a te r. I. A. G. B ergm an  (J. Russ. Phys. Chem. 
Soc., 1925, 56, 177—232).—The theory of the vapour 
pressure of hydrated compounds, the various methods 
proposed for its measurement, and the results obtained 
by previous investigators are discussed.

Observations on the efflorescence of hydrated salts 
lead to the conclusion th a t crystallohydrates exhibit 
two vapour pressures : the one for damaged crystals,
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this being what is usually observed and measured, 
and the other for undamaged crystals, this being of 
considerably lower magnitude. For cadmium sul­
phate, the former vapour pressure is seventy times 
tho latter. By means of van Bemmclcn’s method, 
measurements have been made of the hydration and 
dehydration isotherms for a scries of sixteen solid 
systems of the type, anhydridc-water. These vapour - 
pressurc isotherms are of all possible types, ranging 
from the ideal stepped form to the continuous zeolite 
form. The water of hydration of bi-complox salts 
of the type [X3en][X(C20 4)3], in which X =C o or Cr, 
exhibits certain peculiar characteristics not observed 
in other hydrated compounds. T. H. Pope.

Influence of p re ssu re  on eq u ilib ria  in  b in a ry  
sy stem s. I. N. A. P u s i i in  and J . V. G re b e n ­
s h c h ik o v  (Z. physikal. Chem., 1925, 118, 276— 
294).—The influence of pressure on conditions of 
equilibrium on the systems urethane and diphenyl- 
amine, urethane and p-nitroanisole, and sodium and 
mercury has been investigated. The results are in 
accordance with theoretical considerations (cf. A., 
1912, ii, 331). L. P. G ilb e r t .

T he sy s tem  w a te r  an d  th e  n itra te s  and  
su lp h ates of am m o n iu m  and  p o tass iu m  a t 25°.
Y. Osaka and R. Inouve (Japanese J . Chem., 1925, 
2 , 87—98).—The system has been studied by analysis 
of the solid and liquid phases existing in equilibrium 
a t 25°. The following five series of solid solutions 
appear as solid phases : (NH4,K)2S04, a complete 
series with no g ap ; (NH4,K)2(N03)2a and 

(NH4,K)2(N03)2(i,“ 
two series with a gap from 15-6 to 65 molal % 
of ammonium nitrate; (NH4K)2,0-5S04,0-5(N03)2, 
which extends from tho double salt

(NH4)2,0-5S04,0-5(N03), 
to the solid solution of the approximate formula 
(0-6NH4,0-4K),,0-5S04,0-5(N03)2; and 

(NH4,K)2,0-4S04,0-6(N03)2, 
which extends from the double salt

(NH4)2,0-4SO,,0-G(NO3)2, 
to the solid solution of the approximate formula 
(0-S65NH4,0T35K)2,0-4SO4,0-6(NO3)2. The relations 
are represented by a space model, and by its pro­
jection on the plane of the four radicals. The 
compositions of the solutions characteristic of the 
ternary and quaternary systems represented in terms 
of the formula 

100wH20 ,xK2,(100-a:)(NH 4)2,yS0 4,(100- 2/)(N03)2, 
are as follows : solid phases K28 0 4+ K 2(N03)„ 2 = 100, 
2/=14-S9, »1=26-49; 0-S44K2,0-156(NH4)2,(NO,)2+  
0-35K2,0-65(NH4)2(N03)„ 2=20-52, y = 0, m = 4  15; 
(NH4)2S04,(NH4)2(N 03)2+(N H 4)2S0 4, 2 = 0, y=27-28, 
w = 5-26; (NH4)2S04,(NH4)2(N03)o+ 
2(NH4)2S04,3(NH4)2(N03)„ 2= 0, y =  16-68, »1=4-90; 
(NH4)2(N03)2 +  2(N H4)28 0 4,3(NH4)2(N03)2, 2 =  0,
y=6-99, m =3-96; (K,NH4)2S04+

(K,NH4)2,0-5SO4,0-5(NO;)2+(K,NH4)2(NO3)2p,
2=23-51, f/=18‘53, »1=6-03;

(K ,N H 4)2,0 -5S 04,0 -5 (N 0 3)2+ ( K ,N H 4)o(N 0 3)o P +
(K,NH4)2(N03)2a, "

2=18-4, y = 5-9, »1=3-5; (K,NH4)“„0-5S04,0-5(N03) ,+  
(K,NH4)2(N03)2a-f (Iv,NH4)2,0-4S04,0-G(N03)2, 2 = 10 , 
y — 8, m = 4 . L. L. B irc u m sh a w .

C om plex fo rm a tio n  in  lead  n itra te  so lu tions. 
II . Q u a te rn a ry  sy stem  p o tass iu m  n itra te - le a d  
n itra te -b a r iu m  n itra te -w a te r . S. Glassto n e  and
E. J . R iggs (J.C.S., 1925, 127, 2846—2854; cf. 
Glasstone and Saunders, ibid., 1923,123, 2134).—The 
measurements of Foote (A., 1904, ii, 658) on the 
system K N 03-B a(N 03)2-H 20  a t 25° have been 
extended, and tho isotherms determined both for this 
system and for the system Pb(N 03)2-B a(N 03)2-H 20  
a t 50°. The quaternary system was investigated 
both a t 25° and a t 50°. I t  appears th a t lead nitrate 
can exist in some form isomorphous with either 
potassium n itrate or the double salt 2KN03,Ba(N03)2, 
but tho experimental results permit of no definite 
conclusion being reached. R. Cu t iiil l .

N ew  m a ss  ac tion  law . I. T re a tm e n t of the 
new  fo rm u la . R. L o r en z  (Z. anorg. Chem., 1925, 
150, 99—104; cf. A., 1924, ii, 761; 1925, ii, 536, 
537, 866, S70).—In a reversible reaction in a con­
densed system of the type Cd+PbCl2 —  Pb-J-CdCl2 
a t equilibrium Pcd+^rbCL—Fpi>—Peda,=0, in which p is 
the molar thermodynamic potential. The values of 
tho thermodynamic potentials of the reacting sub­
stances are given by equations of the type p=A'-)- 
ax-/(l-\-rx)z-\-ltT  log, (1 —2), from which is derived the 
new equation for the law of mass action in condensed 
systems x ( l—y )/y (l—x)= K eu, in which x, y, (1 —2), 
and (1 —1/) are molar fractions, u  has the value 

u=(«./RT) . {22- ( l - 2)2/( l+ r)} /(l+ r.2)2-  
(«'¡RT) . { ^ - ( l_ y )* /( l+ r ') J /( l+ r 'y ) .  

a, a', r, and r' are constants which are related to 
the values a and b in van der Waals’ equation : 
a= (622o ,—2b1b2a12+ b12a.i)lb1*; a= {bi~a3—2b3b4aM+  
b32ai)lb3 > r= (b2~ bi)lbv  and r'= (b4—b3)/b3, in 
which 1, 2, 3, and 4 refer to the four reacting sub­
stances. When the reacting substances are in 
corresponding states, r'= (b4—b3)lb3=(v4—v3)/v3, in 
which v is the molar volume. In  condensed molten 
systems, this is usually sufficiently nearly true, and a 
table of corrections is given for reduced temperatures 
of 0-4—0-7°. If more than 1 mol. of a reactant takes 
part in the reaction, the thermodynamic potential 
becomes vg=vfc+ayz2/(l-{-r2)2-f-RiTöge( l —x)v, where 
v is the number of molecules, and in general a t 
equilibrium 2(qr)=0 (cf. van Laar, “ Sechs Vorträge 
ü. d. thermodynamische Potential,” Braunschweig, 
1906). * A. G e a k e .

F rac tio n a l p rec ip ita tio n . II . T opochem ical 
influence, and  th e  sep a ra tio n  of m an g an ese  and  
zinc w ith  so d iu m  su lphide. O. R u f f  and B. 
H irsch  (Z. anorg. Chem., 1925, 150, 84—98; cf. 
A., 1925, ii, 992).—The solubility product of m an­
ganese sulphide (1-4 X l0 '15) is much greater than 
th a t of zinc sulphide (1-2 x lO '23), but, if sodium 
sulphide is added to a solution containing both 
metals, the zinc sulphide is not precipitated in pure 
condition owing to  the mechanical inclusion of 
manganese sulphide. The two sulphides have similar 
crystal forms and lattice parameters, and i t  is probable 
that, on this account, zinc sulphide forms such a 
compact layer round manganese sulphide th a t zinc 
ions from the solution cannot penetrate it  to the 
manganese sulphide nuclei. When a  solution of a 
zinc salt is added to precipitated manganese sulphide,
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completion of the reaction is favoured by freshness 
of precipitation, low temperature, and fine division, 
bu t is independent of the concentration of zinc; it  is 
concluded th a t zinc sulphide skins of similar thickness 
are always formed. When mixtures of zinc and 
manganese are fractionally precipitated with sodium 
sulphide, separation is improved by increasing the 
ratio Zn" : Mn", by diluting the sodium sulphide, 
by rapid stirring, and by low tem perature; under 
suitable conditions, the precipitate contains less 
than  0-2% of manganese. The addition of neutral 
salts has little effect, but increasing hydrogen-ion 
concentration improves the separation, and manganese 
sulphide cannot be precipitated from a normal 
solution when this is greater than 89 X KT6.

A. G e a k e .

D ete rm in a tio n  of tra n s it io n  p o in ts  in  non- 
aqueous so lu tions by  th e  electrom otive force 
m ethod . R. B. M a so n  and J . H. M a th e w s  (J. 
Physical Chem., 1925, 29, 1507—1516).—The E.M .F. 
method has been used for the determination of 
transition points in anhydrous pyridine solutions. 
There is a sharp break in the tem perature-#.d/./'1. 
curve a t 55°for the half cell Cu-Hg|CuCl2,2C5H 5N when 
connected to  either the half cell HgCl2,2C5H 5N|Hg or 
CdCl2,2C5H 5NlCd-Hg. This break is evidently due 
to  the transition of CuC12,2C5H 5N to 2CuC12,3C5H 5N. 
On account of several secondary chemical reactions, 
th e ii.M .F. of the cupric chloride cell gradually changes. 
The temperature-conductance curve shows a break at 
approximately 56°. The Cd-Hg|CdCl2,2C5H 5N|sat. 
solution of ZnCl2|ZnCl2,2C5H 5N|Zn-Hg cells were 
the most satisfactory of all the cells tried as regards 
conductance, stability, and reproducibility. The tem- 
perature-TO/.T'’. curve shows a sharp break a t 9-3°, a t 
which the compounds CdCl2,6C5H 5N and CdCl^CgHjN 
are in equilibrium. This valuo is in good agreement with 
the temperature obtained by the solubility method 
(9°). On heating the cell Pb-Hg|PbCI2,2C5H 5N|sat. 
solution of PbCyCdCl2,2C5H 5N|Cd-Hg, the cadmium 
and zinc amalgams change polarity. This reversal is 
apparently an irreversible change, although there is 
some indication of a transition point a t 53°.

L. L . B lrcumshaw .

D ecom position of m e ta llic  su lp h a tes  by  h ea t.
(M lle .)  G. M a r c h a l  (J. Chim. phys., 1925, 22, 
559—582; cf. Hof man and Wanjulow, Trans. 
Amer. Inst. Min. Eng., 1913, 4 3 , 563).—Results in 
greater detail are given for the sulphates already 
mentioned (A., 1925, ii, 1162). The anhydrous 
sulphates of gallium, beryllium, nickel, cobalt (violet 
form), manganese, cadmium, silver (yellow form), 
and magnesium, respectively, afford evidence of 
decomposition a t 500°, 565°, 690°, 690°, 720°, 780°, 
850°, and 880°. The total equilibrium pressures 
become equal to atmospheric a t 690°, 788°, 883°, 
958°, 1028°, 1060°, 1108°, and 1150°, respectively. 
Curves showing the logarithm of the total pressure 
and the total pressure itself, each against temperature, 
as well as the data for the measured to tal pressure, 
and for the calculated partial pressures of the resulting 
sulphur oxides and oxygen, are given. Equilibrium 
is quickly established once a given suitable tem ­
perature is reached. The mean value of the calculated

heat of reaction for nickel sulphate between 800° and 
900° is 62-8 ca l.; for cobalt sulphate between 820° 
and 950°, 50-6 ca l.; and for gallium sulphate between 
600° and 650°, 52-6 cal. W ith the cadmium salt, 
the results were confined to the dissociation repre­
sented by 5CdS04 === CdS04,4Cd0-f4S03. A t the 
same temperature, the total equilibrium pressure 
for nickel sulphate is greater than tha t for cobalt 
sulphate, for zinc sulphate much greater than for the 
cadmium salt, and for gallium sulphate greater than 
for aluminium sulphate, and hence the separation 
of the metals from their respective pairs by selective 
decomposition is possible.

The order found above agrees with th a t predicted 
from a knowledge of the heats of reaction a t tho 
ordinary temperature. L. S. T h e o b a ld .

Suggestion  fo r a  second th erm o ch em ica l 
s tan d a rd . P . E. V e r k a d e  and J . C oops, jun. 
(Bull. Soc. chim., 1925, [iv], 37 , 1536—1540).— 
Polemical, in reply to Swientoslawski (A., 1925, ii, 
540). Since it  is adm itted th a t salicylic acid is 
suitable as an auxiliary substance to benzoic acid, 
it  is urged th a t salicylic acid should be recognised as 
a second standard, as previously suggested by the 
authors (A., 1925, ii, 39). C. H. D. C la r k .

T h e rm a l p ro p e rtie s  of v iscous su lp h u r. P.
M o n d a in -M o n v a l (Compt. rend., 1926, 1 8 2 , 58—60). 
—Calorimetric experiments with sulphur are described. 
The transition S(liq.)— XS(viscous), which occurs 
above 160°, absorbs 2-8 cal./g., and the transition 
S„— >-Sp absorbs 2-7 cal./g. The mean specific heat 
of Sa is 0-176, of liquid sulphur, 0-220, and of viscous 
sulphur, 0-290 (cf. Lewis and Randall, A., 1911, ii, 
371). S. K. T w e e d y .

H eat of ad so rp tio n  an d  su rface  tension . H.
C a s s e l  (Physikal. Z., 1925, 26, 862— 864).—Theoreti­
cal. Iljin’s method of treatm ent (A., 1925, ii, 958) 
is extended and the connexion between various 
expressions for heat of adsorption is explained.

R. A. M o r to n .

V apour p re ssu re  an d  h ea t of d ilu tio n  of 
aqueous so lu tions [of carbam ide]. E. P. P e r m a n  
and T. L o v e t t  (TTans. Faraday Soc., Jan., 1926, 
advance proof; cf. Perman and Price, A., 1913, ii, 20).— 
The vapour pressures of aqueous solutions of carb­
amide have been determined by a statical method 
(Trans. Faraday Soc., 1923, 19 , 112—116) over a 
wide range of concentrations a t 40-02°, 49-99°,
60-28°, 70-39°, and 80-10°. The smooth curves 
obtained by plotting the lowering of vapour pressure 
against the weight of carbamide per 100 c.c. of solution 
meet, on extrapolation, in a point representing a 
vanishingly small vapour pressure and a concentra­
tion of 132 g./lOO c.c. of solution. Tho proportionality 
between log p0[p and n /N  holds fairly well for all 
concentrations and temperatures, but the agreement 
is improved by adding to  N  a small fraction of n. 
Since the introduction of a hydration factor, as in 
Callendar’s formula, lessens agreement, i t  is concluded 
th a t there is no hydration of the carbamide, and th a t 
the mol. wt. is normal. The vapour pressure-temper- 
ature curves for solutions of the same concentration
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are shown and are named “ isosthens.” Van Babo’s 
law does not hold for aqueous solutions of carbamide. 
The densities for solutions up to  a concentration 
nearly approaching saturation are given for the above 
temperatures. The curves form a regular series. 
The derived density-tempcraturc curves for equal 
concentrations appear to be linear, their slopes 
decreasing slightly with increasing concentration.

For determining the heats of dilution of concen­
trated solutions of carbamide in water, a new method, 
involving the measurement, by electrical means, of 
the heat change occurring, was employed. The heat 
lost by radiation was compensated by the use of a 
heating coil, whilst a second coil exactly counter­
balanced the heat absorbed on dilution. The amounts 
of heat absorbed by the saturated solutions when 
1 mol. of water is added are small compared with the 
values for metallic salt solutions. The curves heat 
absorbed-concentration are for the most part almost 
linear, but alter sharply a t the ends. They overlap 
a t the lower concentrations and their slope becomes 
less a t higher temperatures. D ata a t temperatures 
40-02°, 49-99°, 60-28°, 70-39°, and 80-1° arc given. 
At the lower temperatures, the calculated affinity 
of water for various solutions is roughly proportional 
to the heat of dilution, but a t the higher temperatures 
it increases more rapidly with increasing concen­
tration, and finally becomes greater. The observed 
values of H, the heat of dilution defined by KirchhofTs 
equation, agree w-cll with those calculated from the 
equation / /= 7 iT 29(log(.p0/p)c/9T. In  general, the 
heat of dilution was observed to fall as the temperature 
increased.

The results of Tucker (A., 1915, ii, 674) are 
discussed, and a new method for determining 
solubility is suggested. L. S. T h e o b a ld .

C onductivity  of m ix tu re s  of s tro n g  elec tro ­
ly tes. H. E g n e r  (Mcdd. K. Vetenskapsakad. Nobel- 
Inst,, 1925, 6, No. 5, 1—8 ; cf. Bray and Hunt,
A., 1911, ii, 688; Kraus, A., 1922, ii, 269).—Measure­
ments have been made of the electrical conductivities 
a t 25° of solutions of hydrogen, lithium, sodium, 
potassium, magnesium, and calcium chlorides and of 
mixtures of hydrogen chloride with lithium, sodium, 
and calcium chlorides, of magnesium chloride with 
sodium and calcium chlorides, and of potassium 
chloride with lithium chloride in the concentration 
range 0-002—0-1A7. The conductivities of the mixed 
solutions as calculated by the aid of the isohydric 
principle from the data for the single salts are always 
slightly greater than those experimentally determined. 
For the mixtures which contain hydrogen chloride 
the differences (2-2—0-3%) are decidedly in excess 
of the errors of experiment, but even in this case the 
difference tends to disappear with dilution. The 
viscosity correction changes the calculated values 
only slightly and in a favourable direction. A 
small difference in the value of has very little 
influence on the value of the computed conductivity.

,J. S. C a r t e r .

Influence of iodine on th e  conductiv ity  of 
aqueous so lu tions of cad m iu m  iodide and  
p o ta ss iu m  iodide. H. B r u n s  (Z. Physik, 1925, 
34, 751—765).—The solubility of cadmium iodide in

water has been determined between 21° and 87°. 
Little change in the conductivity of 5% cadmium 
iodide solution is caused by addition of iodine; the 
conductivity of more concentrated cadmium iodide 
solutions is, however, definitely increased. Addition 
of iodine decreases the conductivity of potassium 
iodide solutions, owing to the formation of the com­
paratively slow I3 ions. These ions are also formed 
in the cadmium iodide solutions, but their effect is 
said to be more than compensated by the splitting 
up of (Cdl2)„ aggregates. The results of f . p. determin­
ations agree with the above theory. The effect 
of iodine on the emission of ions from the heated salts 
is correlated with conductivity observations (cf. 
Schmidt, A., 1925, ii, 251). L. F. G i lb e r t .

M obility  of ions in  solid  cup rous an d  s ilv er 
su lph ides. H. B r a u n e  (Z. Elektrochem., 1925, 
31, 576—581).—The rate of migration of the anions 
in solid cuprous and silver sulphides is known to be 
very much less than th a t of the cations. Approximate 
data for the mobility of both ions have been obtained 
by measuring the diffusion which takes place between 
a cast cylinder of pure sulphide and one of a dilute 
solid solution of the one sulphide in the other, or of 
selenides in sulphides. The temperature of the 
experiments ranged from 100° to more than 800°. 
For the silver ion, the diffusion coefficient is given 
by D x— 113e'2285/r, for the cuprous ion by DT=  
40-3e~1893/r, and for the sulphide ion by D y=  
89-3e"10120/7’, confirming the great difference in the 
temperature coefficients of cations and anions. The 
transport numbers of sulphide ion in silver sulphide 
have been calculated : they range from 0-9 X10~8 a t 
177° to 0-7 x  10~3 a t 836°. W. A. C a sp a ri.

T he h y d ra te  p ro b lem . III . E lec troendosm - 
ose an d  the  electro ly tic t ra n s p o r t  of w a te r. H.
Remy (Z. physikal. Chem., 1925, 118, 161—192; 
cf. A., 1915, ii, 310).—The movement of liquids 
imder the action of applied potential differences 
has been studied with pure water and solutions of 
electrolytes of concentration 0-001Ar to N  and with 
diaphragms of powdered sulphur, animal charcoal, 
clay, the Zsigmondy-Bachmann membrane, gelatin, 
and parchment paper. W ith parchment and gelatin 
diaphragms, the effect of increasing the concentration 
of electrolyte is to accelerate the shift of liquid. At 
the concentrations used, this effect is not truly 
endosmotic, i.e., is not due to increase of anion 
adsorption on the diaphragm, and must be ascribed 
to transport of water attached to the ions.

L. F. G i lb e r t .

O xidation  p o ten tia ls  and  eq u ilib ria  in  the  
s y s te m : ch lo rine-iod ine-hydroch lo ric  ac id -
w a te r. G. S. F o rb e s ,  S. W. G la s s , and R. M. Fuoss 
(J. Amer. Chem. Soc., 1925, 47, 2892—2903).—The 
oxidation potentials of chlorine and of chlorine plus 
iodine in 4, 5, and 6AT-hydrochloric acid have been 
measured a t 25°. For iodine trichloride, the results 
are given by JS?=A’0-f 0-0124 log [IC13], and for the 
monochloride by U = i?0+0-01541og [IC1], where £ 0 
is the extrapolated E.M .F. for solutions containing 
1 g.-equiv. of iodine and 3 or 1 g.-equiv. of 
chlorine, respectively, per litre. These equations
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indicate a valency change twice as great as th a t 
actually occurring; this may be explained by the 
assumption th a t the electrochemical change is 
Cl2+ 2 e  ^  2 d ',  and not I d  5=2= F + C l'.

The above solutions may be accurately titrated 
electrometrically, providing escape of chlorine is 
avoided and platinum-iridium electrodes are used. 
The following equilibrium constants, which arc 
independent of the acid concentrations, are calcul­
a te d : (TCl][Cl2]/[ICl3]=7-2 x  1(T4; [I2][CL]/[IC1]2==
7-8x  10-15; [I2i[ICl3] / [ ia ]3 = M  X 10-11 Oxidation- 
potential measurements form a sensitive test for the 
presence in iodine of impurities of higher oxidation 
potential. S. K. T w e e d y .

Effect of electrode m a te r ia l  on oxidation  
p o ten tia ls . J . A. V. B u t l e r ,  W. E. H u g h , and
D . H. H e y  (Trans. Faraday Soc., Jan., 1926, advance 
proof).—A comparison of the oxidation potentials 
of various metals has been made. At 25°, in the cells 
Hg Hg2Cl2IAr/200iK3Fe(CN)0 or K,Fe(CN)g|mctal and 
Hg Ar-KCliAr-KCl|metal, platinum (platinised and 
plain), palladium, iridium, osmium, gold, rhodium, 
and ruthenium gave a constant potential (0-1905± 
0-0001 volt) within an hour. Molybdenum, tungsten, 
nickel, silver, and mercury did not give constant 
potentials. The system, cuprous-cupric chlorides in 
aqueous ammonia allowed a wider range of metals 
to be compared directly with two platinised platinum 
electrodes as standards. Palladium, iridium, gold, 
osmium, rhodium, ruthenium, silver, nickel, and 
mercury as electrodes quickly reached the potential 
of the standards (to within ¿0-0001 volt). Metallic 
selenium and graphite gave constant values differing 
from th a t of platinum by 0-3 and 0-6 millivolt, 
respectively. Electrodes of molybdenum, tungsten, 
tantalum, arsenic, and antimony did not give constant 
potentials. The independence of oxidation potentials 
of the electrode material, when this takes no appre­
ciable part in the cell reaction, is thus confirmed.

L. S. T h e o b a ld .
O x id atio n -red u ctio n  p o ten tia ls  of o rgan ic  

su b stan ces. H. v o n  E u l e r  and A. O l a n d e r  (Z. 
anorg. Chem., 1925, 149, 1—17).—By means of the 
oxygen and hydrogen electrodes, E.M .F. measure­
ments have been made with buffered solutions of 
quinol, quinone, acetaldehyde, ethyl alcohol+acetic 
acid (or acetate), ethyl alcohol+ acetaldehyde-)-acetic 
acid, lactic acid, sodium lactate, dextrose, lsevulose, 
sodium benzoate, and potassium cinnamate.

R . Cu t h il l .
Does ra d iu m  ex e rt an  influence on th e  p o ten tia l 

of th e  hydrogen  electrode ?  M. C e n tn e r s z w e r  
and M. S tra u m a n is  (Z. physikal. Chem., 1925, 118, 
240—250).—Calculations of the degree of dissociation 
of molecular hydrogen a t 20° and 760 mm. give values 
ranging from 2-3 x  10'32 to 2-01 X 10"34. Experiments 
in which the degree of dissociation of the hydrogen 
was changed by subjecting it to the action of radium 
bromide showed no measurable change in the poten­
tial of the hydrogen electrode. L. F. G i l b e r t .

M ixed electrodes of th e  second type. P . G ro s s  
and O. H a lp e r n  (Z. physikal. Chem., 1925, 118, 
255—256; cf. A., 1925, ii, 405).—A reply to Horovitz’s 
criticism (A., 1925, ii, 673). L. F. G i l b e r t .

T h erm o d y n am ic  p o ten tia l d iSerence a t  the  
b o u n d ary  of tw o liqu id  phases. III . S. Vos- 
N ESSEN SK I and K. A s ta c h o v  (Z. physikal. Chem., 
1925, 118, 295—300; cf. A., 1925, ii, 673; this vol., 
30).—The cells A'-calomcl electrodelHCl in water] 
HC1 in phenol|A7-calomel electrode; Hg|HgCl,Ar-KCl 
in wator|HCl in water|HCl in phenol|KCl in phenol, 
HgCl|Hg; Ar-calomel electrodelH2S04 in water|H2SO., 
in phenoi|A7-calomel electrode ; and Ar-calomel elee- 
trode|H3P 0 4 in water|H3P 0 4 in phenol|A7’-calomol 
electrode were studied. Measurements were also 
made of the distribution of hydrogen chloride and 
sulphuric acid between water and phenol. The 
results are discussed theoretically. L. F. G i lb e r t .

P o ten tia l difference an d  eq u ilib riu m  ac ro ss  a 
sem ip erm eab le  collodion m e m b ra n e  in  th e  case 
of sod ium  ch lo ride and  Congo-red. R. A zum a 
and N. K am eyam a (Phil. Mag., 1925, [vi], 50, 1264— 
1276).—The potential differences and ionic equilibria 
across a collodion membrane separating solutions 
of sodium chloride and sodium chloride plus Congo- 
red have been measured. If the Congo-red be assumed 
to ionise as a uni-univalent electrolyte (Na2R =  
N a++ N aR -) in the range of concentrations measured 
(2-0—6-0 millimol. per litre), and if the ionic-strengtli 
principle of G. N. Lewis be assumed to hold good for 
the mixtures of sodium chloride and Gongo-red used 
(sodium chloride from 6 to 50 millimol. per litre), 
the experimental results are in general agreement with 
the thermodynamical requirement of the equality of 
the activities of sodium chloride on either side of 
the membrane. The potentials of the following cells 
were m easured: A^F.bV-KCllRIC.R.+NaCUc!)!

1 n n d  A r  F  I A T T Z - p i l  vNaCl(c2)|R
NaCI(c2)|B

Ar-KCl N.E., and A7.F.|A7-KCl|.B|]SraCl(c1) 
N-KC1 N.E., where N .E . is a norma 

calomel electrode, £  is a gelatin-salt bridge (0-05— 
0-lA7-sodium chloride in 10% gelatin), l| is the mem­
brane, and C.R. is Congo-red. I t  was hoped thus to 
obtain the potential difference across the membrane, 
but owing to the difficulty of eliminating liquid-liquid 
potentials in solutions containing Congo-red, it was 
not possible to prove th a t this potential difference 
agreed with th a t predicted thermodynamically.

A. B. M a n n in g .

P o ten tia l of fluorine fro m  m easu rem en ts  of 
th e  decom position  voltages of fused fluorides.
O. R u f f  and W. B u s c h  (Z. Elektrochem., 1925, 31, 
614—615).—Investigations on the eleetrodeposition 
of magnesium from fused mixtures of magnesium 
fluoride with the fluorides of the alkali and alkaline- 
earth metals (A., 1925, ii, 569) led the authors to 
arrange these metals in a deposition series. Neumann 
and Richter (A., 1925, ii, 1164) are wrong in identify­
ing this with a potential series. Neumann and 
Richter’s data are criticised on the grounds tha t there 
is not sufficient proof th a t the measured potentials 
correspond with decomposition voltages and th a t the 
values differ considerably from those of Arndt and 
Willner (A., 1908, ii, 457) for the fused alkaline-earth 
chlorides. The identification of the potentials with 
normal potentials is open to criticism and the linear 
extrapolation from 800° to the ordinary temperature 
is thermodynamically unsound. J .  S. C a r t e r .
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E lectrom otive b eh av io u r of cup ric  oxide.
R. E. W. M a d d iso n  (Trans. Faraday Soc., Jan., 1926, 
advance proof; cf. Allmand, J.C.S., 1910, 97, 603). 
—The behaviour of the electrode

Pt|Cu0,Cu20,A7-Na0H 
has been re-examined a t 25°±0-l°. Smooth platinum 
foil with mercury contacts, and a standard element 
Hg|HgO,AT-NaOH as auxiliary electrode, were used. 
Initially, the electrodes gave a relatively high 
value, which became more negative in the course of 
a few weeks, and the final values were not the samo 
in every ease. The fall in P.D. varied up to 40 
millivolts. In  the final stages, many electrodes 
seemed to show a certain periodicity with regard to 
values of P.D. In  order to examine the effect of 
temperature, copper oxide was prepared by heating 
the carbonate for 30 min. a t temperatures from 
245° to 760°, in air and in a vacuum. Both the 
initial and final P.D. of the electrode vary with the 
temperature of preparation of the oxide and the 
duration of heating. Higher initial values were 
obtained after vacuum treatment, but the final P.D. 
was scarcely affected. Storage of the oxide during 
a year produced no change in its electromotive 
behaviour; the effect of chilling the oxide gave 
contradictory results. The polymerisation hypothesis 
of Allmand (loc. cit.) was tested, but without definite 
results.

The appearance and specific gravity of the cupric 
oxido specimens varied considerably.

L . S. T h e o b a ld .

Im p ro v ed  sa lt  b ridge. H. S. S t e r n  (J. Physical 
Chem., 1925, 29, 1583—1584).—A modification of 
Muller’s salt bridge is described, in which the rubber 
tube is replaced by a stop-cock, one of the paper 
stoppers being omitted. The advantages of the 
apparatus and the method of using it are discussed.

L. L. B irc u m sh a w .

T heory  of s ta tic  and  dynam ic d isp lacem ent.
D. R e ic h in s te in  (Z. Elektrochem., 1925, 31, 593— 
613).—Largely retrospective. The author’s hypo­
thesis relative to the constant sum of equilibrium 
concentrations is applied to passivity, to adsorption, 
and to processes taking place a t electrodes. In  the 
last-mentioned case the summation constancy refers, 
not to concentrations, but to thicknesses of layers.

W. A. C a s fa r i .

M ethod of m e asu rin g  th e  re la tiv e  surface 
charges of electro lytes. A. G a r r i s o n  (J. Physical 
Chem., 1925, 29, 1517—1522).—The principle of the 
electric condenser has been used to  measure the 
potentials of the surfaces of a number of electrolytes 
relative to the surface of water. The apparatus 
consists essentially of the electrolyte contained in a 
shallow glass dish, connected to  a OLV-calomel 
electrode, the mercury of which is connected to  a 
quadrant electrometer and a horizontal metal plate 
which can be raised or lowered and charged to a 
definite potential. The surface of the electrolyte 
and the metal plate form the two plates of a con­
denser. The metal plate is given different potentials 
until no chargo is induced in tho electrometer when 
the plate is moved. By comparing the potentio­

meter readings for no deflection of tho electrometer 
needle, using different electrolytes, the surface 
charges of the electrolytes relative to water may be 
measured to  0-005 volt. Measurements with a 
number of salts and acids showed th a t tho first 
traces of a substance added to  water have the largest 
effect on its surface charge, whilst subsequent addi­
tions as a general rule havo a small effect, often 
decreasing the chargo and sometimes reversing the 
sign.

Tho general relations between concentration and 
surface charge are similar to the relations between 
concentration and adsorption. L. L; B irc u m sh a w .

O vervoltage. F . M e u n ie r  (J. Chim. phys., 
1925, 22, 595—632).—A review, with bibliography, 
of the whole subject, in which definitions of overvoltage 
and methods of measurement are discussed. The 
influence of time, current density, nature, and con­
centration of the electrolyte, added substances, and 
other factors is described in detail.

L. S. T h e o b a ld .

E lec tro lysis  of acid  so lu tion  of copper su lphate.
L. V. R e d m a n  (J. Physical Chem., 1925, 29, 1548— 
1555).—The relative merits of Siegrist’s “ kinetic 
theory ” (Z. anorg. Chem., 1901, 26, 273) and 
the “ mathematical theory ” of Rosebrugh and 
Miller (cf. A., 1911, ii, 181) are discussed, and 
experiments with solutions of copper sulphate in 
sulphuric acid are described which were made with 
the object of deciding between the two theories. If 
the liberation of hydrogen first occurs when the rate 
of deposition of copper called for by Faraday’s law 
exceeds the maximum rate at which copper can be 
chemically reduced from a given solution, then 
periodic interruptions of the current will be without 
effect, and a current which when uninterrupted will 
liberate hydrogen, will also liberate it if periodically 
interrupted. If, on the other hand, the liberation 
of hydrogen is due to the exhaustion of copper salt 
in the solution a t the cathode, then with an interrupted 
current nothing but copper m ay be deposited, 
although the same current uninterrupted would bring 
about liberation of hydrogen. Measurements with 
interrupted current showed tha t the limiting current 
rises continuously with the number of interruptions 
per second, and when the interruptions are frequent 
enough, the limiting current is about double tha t 
■with uninterrupted current. This result disposes of 
Siegrist’s kinetic theory, and shows th a t the assump­
tions made by the mathematical theory arc applicable 
to tho case in question.

The voltage-time curve during the first few seconds 
of electrolysis was studied in more detail by means 
of an oscillograph. L. L. B irc u m sh a w .

A m pho teric  ion isation  of po lon ium  and  
b ism u th . F. P a n e t h  (Z. Elektrochem., 1925, 31, 
572—576).—The electrolytic dissolution of thin 
deposits on gold electrodes in dilute solutions of 
potassium hydroxide has been examined by the 
method of Lc Blanc (A., 1906, ii, 67). Polonium goes 
into solution both a t tho cathode and the anode; 
the ratio of the rates is 1 : 1-4 in O-lA-electrolyte and 
1 :10 in 0'005A7-elcctrolyto. Bismuth (thorium-C)
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behaves similarly, the ratio of the rates of cathodic to 
anodic dissolution being 1 :1 -2  and 1 : 3-0 for 0-004Ar- 
and OOOljV-cleotrolytcs, respectively.

W. A. C a sp a r i.

C ataly tic phenom ena w hen  zinc is  d isso lved  
in  acids. M. C f .n tn e r s z w e r  and M. S tra t jm a n is  
(Z. physikal. Chem., 1925, 118, 415—437).—The 
addition of salts of iron, silver, antimony, bismuth, 
copper, arsenic, cobalt, gold, nickel, and the conse­
quent precipitation of these metals accelerates the 
dissolution of zinc by acids, the effect increasing from 
left to right of the series. Retardation is produced 
by salts of thallium, cadmium, tin, and lead. Highly 
oxygenated compounds, e.g., ammonium molybdate 
and potassium permanganate, accelerate the process. 
The velocity of dissolution increases in proportion to 
the concentration of the catalyst when the concen­
tration is small, but a t higher concentrations a 
limiting value is approached. An induction period 
is ascribed to the time occupied in the separation of 
the catalysing metal. Theoretical considerations 
suggest th a t the induction period should be inversely 
proportional to the zinc surface and should diminish 
as the concentration of catalyst is increased; actual 
observations are in qualitative agreement with this 
prediction. The addition of colloidal substances 
retards the precipitation of the catalyst, thus causing 
an increase of the induction period and a decrease in 
the rate of dissolution. L. F. G i lb e r t .

O verpo ten tia l of h yd rogen  on finely divided 
m e ta ls  and  its  connexion w ith  th e  ca ta ly tic  
influence of m e ta ls  on th e  so lu tion  of zinc. M.
C e n tn e r s z w e r  and M. S tra u m a n is  (Z. physikal. 
Chem., 1925, 118, 438—446; cf. preceding abstract). 
—Measurements have been made of the potential 
difference which must be applied to effect the dis­
solution of metals nobler than zinc, usually in N /2- 
hydrochloric and sulphuric acids. The overpotential 
of hydrogen is much greater on smooth crystalline 
surfaces than on finely divided metallic precipitates; 
this behaviour is correlated with the observation th a t 
large bubbles of hydrogen aro evolved from smooth 
surfaces and much smaller bubbles when the over­
potential is low. At a given current density, hydrogen 
has a definite overpotcntial which depends on the 
chemical nature of the metal. The velocity of 
dissolution of zinc in  the presence of other metals 
cannot yet be interpreted in the light of a quantitative 
theory. L. F. G i lb e r t .

T heory  of th e  velocity of chem ical reactions.
II . N. B j e r r u m  (Z. physikal. Chem., 1925, 118, 
251—254; cf. A., 1924, ii, 240; 1925, ii, 681).—The 
author maintains the correctness of his deduction 
of Bronsted’s formula (A., 1922, ii, 699). The 
hypotheses underlying this deduction are more fully 
explained. L. F. G i lb e r t .

M olecu lar a ttra c tio n  and  velocity  of reac tio n s.
0. M aass and C. S iv e r tz  (J. Amer. Chem. Soc., 1925, 
47, 2883—2891).—The reaction between dry propyl­
ene and liquid hydrogen chloride, yielding isopropyl 
chloride, and a chlorohexane as side product, was 
examined at 0° and 20° by the method described 
previously (A., 1925, ii, 214). With equimolar

quantities, 75% of the acid reacts with all the 
propylene a t 20°; when 2 mols. of acid to 1  mol. of 
propylene are used, the reaction velocity is increased 
fourteen-fold. Mercury has no influence on the 
reaction in the liquid s ta te ; 1—2% of water has only 
a slight effect, but large quantities cause the formation 
of two distinct liquid phases and the reaction velocity 
is greatly increased. The rate with hydrogen bromide 
is 200 times as great as th a t with hydrogen chloride. 
The acid acts as a catalyst probably because of 
regional orientation in the liquid phase caused by its 
polar nature. No perceptible reaction occurs in tho 
gaseous phase, even a t  100°. I t  is considered th a t 
the translational and rotational energies of molecules 
hinder chemical combination, whereas vibrational 
energy promotes i t ;  on this basis, the effects of 
pressure and temperature may be qualitatively 
explained, increased pressure causing closer proximity 
of the molecules and so aiding regional orientation 
and consequently affecting the reaction velocity.

S. K . T w e e d y .
B ehav iou r of cyanam ide in  ac id  and  alkaline 

so lu tion . G. G r h b e  and G. M o tz  (Z. physikal. 
Chem., 1925, 118, 145—160; cf. A., 1914, i, 152).— 
The reaction 2CN-NH2 —  (CN-NH2)2 goes practically 
completely from left to right a t low' temperatures and 
in w’eakly alkaline solutions; rise of temperature and 
increase in alkalinity shift tho equilibrium point 
towards the left. The hydrolysis of cyanamide to 
carbamide is a first order reaction when cyanamide and 
acid concentrations are low, the velocity being approxi­
mately proportional to the concentration of the acid 
when this is less than 0TAT. W ith higher acid and 
smaller cyanamide concentrations, constants corre­
sponding writh a unimoleeular reaction arc still 
obtained, but increase more rapidly with rising acid 
concentration than is demanded by proportionality. 
The reaction is of a higher order with concentrated 
cyanamide solutions containing low concentrations 
of acid; this is due to salt formation between part 
of the acid and the carbamide. L. F. G i lb e r t .

C hem ical re ac tio n s  in  pow dered  m ix tu re s  of 
tw o  k in d s  of c ry sta ls . G. T am m ann  [with F. 
WESTERnoLD, B. G a r r e ,  E. K o rd e s ,  and H. K a l-  
s in g ]  (Z. anorg. Chem., 1925, 149, 21—98; cf. 
Hedvall and Ileuberger, A., 1923, ii, 860; 1924, ii, 
484).—If in the plane of contact of compressed pas­
tilles of two powdered crystalline substances a layer 
of a third substance be formed on heating, the rate 
of isothermal growth of the layer is given h y l—b logd+  
constant, where I is the thickness of the layer after 
heating for a time I, and 6 is a constant depending 
on the temperature. A similar law holds for tho rate 
of reaction in powdered mixtures, which is in every 
case increased by stirring, so th a t in many cases the 
reaction goes almost to  completion. The rate of 
interpenetration of the different crystals is determined 
more by the movement of the molecules within the 
crystal, i.e., recrystallisation, than by the movement 
of the lattices themselves. At the temperature at 
which this effect becomes appreciable, the powdered 
mass commences to cake, and it is found empirically 
th a t the ratio of this temperature (Abs.) to tho tem ­
perature (Abs.) a t which reaction becomes appreciable
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is about 0-57, unless one of the reactants has a transi­
tion point above the former temperature. The 
actual temperature range over which reaction occurs 
and also the approximate heat of reaction are 
determined from heating curves. Where neither 
reactants nor resultants conduct metallically, con­
ductivity measurements will detect traces of liquid 
formed in the reaction. In  many reactions no liquid 
could be detected in this way, but adsorbed films 
of liquid may have played a part in bringing about 
reaction.

Investigation of the reaction between tungsten 
trioxide or molybdenum trioxide and basic oxides 
and carbonates has shown tKat if the radius of the 
particles of the reactants exceeds the thickness of the 
layer of resultant formed on their surface, the rate of 
transformation decreases with increasing size of 
grain. The temperature a t which reaction commences 
between basic oxides and sulphates and nitrates is 
much affected by the salt having a transition point. 
W ith this proviso, it is the same for a given basic 
oxide reacting with any sulphate. Experiments on 
the reaction between carbonates and sulphates have 
failed to confirm many of Spring’s results (cf. A., 
1888, 1243), e.g., no reaction occurs between sodium 
carbonate and barium sulphate below 500° (cf. 
Balaroff, A., 1924, ii, 483). The reaction of silver 
carbonate with sodium halides has been examined. 
Silica is more reactive as glass than as quartz. In  
the reaction between oxides and sulphides, the rate 
of heating and compression of the reactants have a 
varying effect on the rate of the reaction and the 
temperature of its commencement. The reactivity 
of silicon, titanium, and zirconium dioxides with basic 
oxides decreases in this order. Experiments have 
also been made on the reaction between vanadium 
pentoxide, antimony trioxide, and arsenic trioxide, 
and a series of basic oxides. Of the latter, calcium 
and lead oxides were the most reactive, whilst ferric 
oxide and alumina did not react a t all. Some new 
vapour-prcssure determinations have been made for 
arsenic trioxide, and the influence of foreign substances 
on the vapour pressure has been examined.

The reaction between powdered mixtures of 
crystals has been investigated thermodynamically.

R. Cu t iiil l .

C orrosion  of c a s t iro n  in  su lp h u ric  acid  of 
vary in g  concentration . G. D e lb  a r t . —See B., 
1926, 56.

A ction of s ilica on electro ly tes. A. F . J o s e p h  
(Nature, 1926, 117, 17).—Taking into consideration 
the retention of water by silica prepared as described 
by Mukherjee (A., 1925, ii, 962), the author still fails 
to detect the slightest adsorbing power for hydro­
chloric acid. A. A. E ld r id g e .

A ction of s ilica  on electro lytes. II. A. F.
J o s e p h  and H. B. O a k le y  (J.C.S., 1925, 127, 2813— 
2818).—The investigation of Joseph and Hancock 
(J.C.S., 1923, 123, 2022) has been extended to the 
action of silica on bases. The titration curve of 
silica with sodium hydroxide is typical of the com­
bination of a strong base with a weak dibasic acid.

Tn the action of sodium or potassium hydroxide 
on silica, the main factor determining the extent of 
reaction is an equilibrium between the solid silica, 
the layer of solid silicate formed on its surface, and 
the liquid phase. W ith bases forming no readily 
soluble silicate, the main factor is an ordinary solu­
bility relationship between solid and soluble silicates. 
Addition of a neutral salt increases the amount of 
solid silicate formed. R . C u t i i i l l .

V elocities of chem ical reac tio n s  in  p resence of 
o rgan ic  colloids. N. A. I z g a r y s c h e v  and M. I. 
B o g o m o lo v a  (J. R uss. Phys. Chem. Soc., 1925, 56,
61—66).—The authors have investigated (1 ) the 
influence of egg-albumin and globulin on the hydro­
lysis of ethyl acetate in 0-2W-concentration by 
0JAr-sulphuric acid, (2) tha t of egg-albumin and 
edcstin on the hydrolysis of this ester by 0 JAr-hydro- 
chloric acid, and (3) th a t of gelatin, egg-albumin, 
and globulin on the inversion of sucrose by 0 JiV-hydro- 
chloric acid. Increase in the concentration of egg- 
albumin, globulin, or edestin causes increasing retard­
ation of both reactions, and determination of the 
hydrogen-ion concentration of the solutions shows 
tha t the retardation is the result of the formation 
of compounds between the acid and the proteins. 
Increasing proportions of gelatin cause increase to a 
maximum and then progressive diminution in the 
velocity of inversion of sucrose; possibly the colloidal- 
capillary properties of the gelatin molecules play a 
part in this case. T. H. P o p e.

K inetics of e s te r  hydro lysis  by liv er lipase.
E. K n a p f l -Len z  (Medd. K . Vetenskapsakad. Nobel- 
Inst., 1925, 6, No. 3, 1—18).—The rate of hydrolysis 
of ethyl butyrate by the glycerol extract from liver 
is proportional to the concentration of enzyme and 
inversely proportional to tha t of the substrate. In 
alkaline solution a t constant p B, the velocity co­
efficient calculated on the assumption of a uni- 
molecular process increases as the reaction proceeds, 
but in  more acid media (pn 5-45) remains constant. 
In  alkaline solution, the quotient x/t, where x  is the 
amount of ester hydrolysed in time t, has a constant 
value. The rate of reaction diminishes continuously 
if the acid formed as a result of hydrolysis is not 
neutralised. I t  is suggested th a t the ester itself has 
an arresting action on the activity of lipase, the 
magnitude of which is proportional to the substrate 
concentration. Although sodium butyrate has very 
little influence on the rate of hydrolysis in alkaline 
solution, in more acid media (pH 5-7) i t  has a con­
siderable retarding effect, the rate of reaction decreas­
ing as the reaction proceeds. Under the experimental 
conditions, a synthesis of ester from alcohol and acid 
by lipase is not possible. The equilibrium point 
reached depends on the initial concentration of ester, 
the enzyme completely losing its activity a t p n 5-2 ; 
hence by increasing the substrate concentration the 
equilibrium is displaced towards the ester side. The 
rate of hydrolysis of mono- and tri-butyrin even in 
alkaline media continually diminishes. The optimum 
for hydrolysis of ethyl butyrate by lipase is in the 
p H region 7-8—8-8 and tha t for butyrin about p n 9-7.

J . S. C a r t e r .
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K inetics of lip ase  reactions. S. A r r h e n i u s  
(Medd. K. Vetenskapsakad. Nobel-Inst., 1925, 6 , 
No. 4, 1—33).—The data of Knaffl-Lenz (A., 1923, 
i, G21, and preceding abstract) are discussed. Under 
the conditions where the rate of hydrolysis of ethyl 
butyrate conforms to the requirements of the uni- 
molecular law (pa 5-45) there is a progressive destruc­
tion of enzyme. In  alkaline solution where the rate 
of destruction of enzyme is extremely slow, the 
deviations from constancy of the value of x/t aro 
duo to errors in the determination of the initial time 
t0. The continual decrease in tho value of x/t for 
propyl propionate and butyrin is due to a relatively 
rapid destruction of lipase. Lipaso is held to be a 
mixture of enzymes' which aro inactivated a t varying 
rates, tho more active varieties being most rapidly 
destroyed. The inversion of sucrose by invertase 
(Michaelis and Menten, A., 1913, i, 540) is discussed 
and the equation put forward by the above authors 
is shown to hold only over a limited range of sucrose 
concentration. Constant rate of hydrolysis is prob­
ably the normal course of lipaso reactions, gradual 
inactivation of enzyme and the influence of reaction 
products being responsible for the observed deviations.

J . S. C a r t e r .
P r e c ip i t a t i o n  of c a lc iu m  s u lp h i te .  R. G. W. 

F a r n e l l . —See B., 1926, 72.
P a s s iv i ty ,  ca ta ly tic  action, an d  o th e r 

p h e n o m e n a .  A. S. R u s s e l l  (Nature, 1925, 1 1 7 , 
47—48).—An extension of the author’s view of 
passivity (A., 1925, ii, 406) and it3 correlation with 
the recent work of Taylor, Armstrong and Hilditch, 
Heyrovsky, and Lowry; in chromium, manganese, 
iron, cobalt, and nickel, the number of electrons in 
tho outermost orbit is “ ideally ” between 1 and 2, 
and the state is regarded as passive or active, re­
spectively, when one or two electrons are in the 
outer orbit. When passive, chromium and iron lie 
between copper and bismuth in  their susceptibility 
to attack by acids, although when active they are 
more reactive than cadmium. Probably both iron 
and chromium when in true solution in a second 
metal become passive; in solution in each other, the 
passive “ stainless ” steel is produced. If metallic 
atoms may conduct an electron from one reacting 
molecule to another, adsorption and catalytic action 
may be related with passivity. Such metals, which 
may exist normally in either tho active or the passive 
form, are, i t  is considered, best able to adsorb gases 
and to  act as catalysts when in the passive form, 
passing in so doing into the active form. The theory 
explains why tho metals which exhibit passivity alone 
have very low overvoltages, and suggests an explan­
ation of tho fact th a t gases adsorbed on nickel, 
platinum, palladium, etc. arc sometimes in the 
atomic condition. A. A. E ld r id g e .

C a se  of m u ta r o t a t i o n ,  a n d  i t s  a p p l ic a t io n  to  
th e  s tu d y  of th e  h y d r o ly s is  of e th y l  o x a la te  b y  
w a te r  a n d  d i lu te  a c id s .  E . D arm o is  (Compt. rend ., 
1925, 18 1 , 1137—1138).—Whilst tho depression in 
rotatory power of ammonium dimolybdomalatc pro­
duced by the addition of oxalic acid is immediate, 
addition of ethyl oxalate brings about a depression 
which increases with the time, finally reaching the 

K

value obtained directly by addition of oxalic acid. 
This effect is ascribed to the hydrolysis of the ester, 
which may thus be followed in neutral and acid 
solution. The hydrolysis is catalysed by hydrogen 
ions, and is thus autocatalytic when no foreign acid 
is present. E thyl hydrogen oxalate acts very much 
more rapidly on the complex salt than the neutral 
ester. S. I .  L e v y .

A utocata lysis  w ith  v ary in g  ca ta ly st. B i- 
period ic  febrile reac tio n s . A. Q u a r t a r o l i  
(Gazzetta, 1925, 55 , 619—638).—Tho results of 
further experiments (cf. A., 1925, ii, 53) show that, 
under the influence of hydrogen peroxide in alkaline 
solution, iron, cobalt, and nickel undergo only an 
oxidising action, which results in products capable of 
decomposing hydrogen peroxide. In  the case of 
copper, however, there exists for any definite degree 
of alkalinity a critical zone of hydrogen peroxide 
concentration, the action being either oxidising or 
reducing, according as this concentration is exceeded 
or the reverse. Hence, if a relatively concentrated 
hydrogen peroxide solution is used, its decomposition 
exhibits two successive and distinct febrile periods, 
the first and weaker one being due to copper per­
oxides, and the second, violent one to suboxides; 
these periods are separated by a period of minimum 
activity due to the normal oxide.

W ith silver, and especially with gold and mercury, 
the action of alkaline hydrogen peroxide solution is 
solely a reducing action which increases in intensity 
with the alkalinity. An excessive reducing action 
here leads to formation of the free metal in a pul­
verulent, non-colloidal form of only slight activity. 
Thus, when the concentration of the alkali is a t 
least 1 -66%, intense but ephemeral febrilo periods 
occur, diminution of the ratio of the concentration 
of the hydrogen peroxide to th a t of the alkali below 
a certain lim it resulting in reduction to the free 
metal and consequently to rapid fall in the velocity 
of the reaction. If the concentration of the alkali is 
continuously lowered, the intense febrile period under­
goes amplification until i t  comprises almost the whole 
reaction. W ith lead, there arises an analogous 
phenomenon due, however, to different causes. 
When the alkalinity and hence the reducing action 
is low, a highly active lead peroxide is formed, whilst 
a greater alkalinity and a sufficient concentration of 
hydrogen peroxide lead to a  brief febrile period, 
followed, when the ratio between hydrogen peroxide 
and alkali falls below a certain limiting value, by a 
sudden slackening of the reaction owing to the form­
ation of ordinary lead oxide. The behaviour of 
thallium in this respect is similar to th a t of lead.

T. H. P o p e.

R elation  of hom ogeneous to  ca ta lysed  
reac tio n s. C ataly tic  decom position  of hydrogen  
iodide on th e  su rface  of p la tin u m . C. N. H in s h e l -  
w o o d  and R. E. B u r k  (J.C.S., 1925, 1 2 7 , 2896— 
2900; cf. Hinshelwood and Prichard, A., 1925, ii, 
310, 981, 983).—This reaction occurs in a unimolecular 
manner in accordance with the equation H I= H + I .  
Hydrogen has a slight retarding influence.

R . C u t h i l l .
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C ataly tic activ ity  of con tac t substances. III. 
C atalysis of d e to n atin g  g as  a t  h ig h  tem p e ra tu re s  
by  m e ta ls  inactive a t the  o rd in ary  tem p e ra tu re  
an d  b in a ry  alloys fro m  g roup  8 of the  periodic 
system . H. R em y and H. G o n n in g e n  (Z. anorg. 
Chera., 1925, 149 , 283—296; cf. A., 1925, ii, 1176).— 
The metals of the iron group, ruthenium, and the 
alloys of these metals with the platinum metals 
were used as catalysts. The temperature a t which 
catalytic action commences can be accurately deter­
mined from the temperature-volume curve. If the 
catalysts are first charged with hydrogen, the alloys 
rhodium-iron and iridium-iron are the most active, 
nickel alloys except that with iron are rather less 
active, and iron and the alloys osmium-iron and 
nickcl-iron are the least active. Previously charging 
with oxygen reduces the activities of most of the 
pure metals, but has a varying effect on the alloys. 
The effect of the rate of heating and of diluting the 
detonating gas with hydrogen has been studied. 
Contact masses prepared by reduction of the oxides 
are more active than those obtained by reduction of 
the chlorides. R. C u t h i l l .

M echan ism  of ca ta ly sis  by a lu m in iu m  oxide.
M. C. B o s w e l l  and H. M. D i lw o r th  (J. Physical 
Chem., 1925, 29, 1489— 1506; cf. A., 1923, ii, 231; 
1925, ii, 215, 805).—I t  is suggested th a t the catalytic 
power of aluminium oxide is due to a very stable 
surface film of hydrogen ions and hydroxyl ions in 
a state of groat tension, surrounding the particles of 
oxide. In  support of this theory, i t  is found tha t 
aluminium oxide catalyses the following reactions, 
involving, simultaneously, hydrogen and oxygen:
(1 ) the dehydration of ethyl alcohol to ethylene;
(2) the combination of acetylene and water to form 
acetaldehyde; (3) the combination of ethylene and 
water to form ethyl alcohol; (4) the union of hydrogen 
and oxygen to form water. The dehydrogenation of 
ethyl alcohol a t 350° has been studied quantitatively. 
In  addition to the formation of ethylene, the following 
reactions occur: (1) 2C2H4—>- C2H 0+ C 2H2 and (2) 
CjjRj —*-2C+2H2. The acetylene from (1) is poly­
merised and adsorbed by the aluminium oxide along 
with the carbon from (2). The combination of free 
hydrogen and ethylene to form ethane does not 
occur, since the dissociation is a much faster reaction. 
Further support for the theory is obtained by measure­
ments of the adsorption of ethylene and acetylene 
on aluminium oxide for several partial pressures, 
and of the variation of adsorption of ethylene on 
aluminium oxide with variation of temperature and 
variation of water content. A mechanism is sug­
gested for the adsorption of electrolytes from aqueous 
solution on aluminium oxide. L. L. Bercumshaw.

C ataly tic hydrogenation  of organ ic substances. 
0 . S ch m id t (Z. physikal. Chem., 1925, 118, 193— 
239).—Elements suitable for hydrogenation catalysis 
have small ionic radii and a large number of electrons 
in  the outer shell; they take up hydrogen, which is 
converted into an active dissociated form. I t  is 
known tha t electrically neutral atomic hydrogen is 
capable, in many cases, of effecting reduction, but 
the dissociated hydrogen here formed probably con­
sists of ions. Quantitative theoretical considerations

show th a t the ease of ionisation depends on the 
effective sphere of action of the metallic ions formed 
in the solid catalyst, i.e., with constant valency those 
ions with the smallest radii are the most effective 
catalysts. Rise of temperature increases catalytic 
activity. These conclusions arc borne out by a 
study of tho reduction of ethylene to ethane using 
finely divided iron, cobalt, nickel, copper, silver, 
gold, zinc, and lead as catalysts. I t  is considered 
th a t the catalytic hydrogenation of carbon com­
pounds is an ionic reaction (cf. Thomas, A., 1923, ii, 
64). Measurements were made of the surfaces of 
various nickel catalysts. Methods of determining 
tho hydrogen taken up by catalysts are described : 
systematic measurements were made in the case of 
nickel. The hydrogen taken up by finely divided 
nickel a t constant temperature and pressure is pro­
portional to the surface, but is affected by the presence 
of impurities. At low temperatures, part of tho 
hydrogen is present in the form of loose compounds 
with the catalyst. The reactivity is proportional to 
the surface and sorbed hydrogen, but is modified 
by the solubility of the other reactants in the catalyst.

L. F. G i lb e r t .

F o rm atio n  an d  g ro w th  of s ilv er nuclei in  the  
decom position  of s ilv e r oxalate . J . Y . M ac­
d o n a l d  and C. N. H in s h e lw o o d  (J.C.S., 1925, 12 7 , 
2764—2771).—A new method of following chemical 
changes in which gas is evolved has been applied to 
the study of tho thermal decomposition of silver 
oxalate, which is found to occur in accordance with 
the equation Ag2C20 4—2A g+2C02. The reaction 
appears to be autocatalytic, this being shown to be 
due to the formation of silver nuclei on the surface 
of the oxalate crystals a t a rate which governs the 
ra te  of reaction, so th a t the simple equation for 
homogeneous autocatalysis does not apply. Oxygen 
retards the reaction. R. C g t i i i l l .

C ataly tic ox idation  of am m onia . W. J .
M a lia r e v s k i  and N. A. M a l ia r e v s k a ja .—See B., 
1926, 50.

[C atalytic] ox idation  of am m onia . C. E l l i s . —  
See B., 1926, 51.

C ataly tic effect of lead  an d  m an g an ese  on tbe 
d ry in g  of China-w ood (tung) oil. G. E. L u d w ig . 
—See B., 1926, 67.

T ox icity  of tb iophen  for n ickel c a ta ly s t : action 
of tb e  copper ca ta lyst. B. K u b o ta  and K . 
Y o s h ik a w a  (Japanese J , Chem., 1925, 2, 45—62).— - 
See A., 1925, ii, 805.

C om position of reduced  n ickel as  ca ta lyst.
B. K u b o ta  and K . Y o s h ik a w a  (Japanese J . Chem 
1925, 2 , 99—107).—See A., 1925, ii, 1174.

P ro d u c tio n  of su lp h u ric  ac id  by  electro lysis.
R. S a x o n  (Chem. News, 1925, 385).—Electrolysis 
of a solution of an equimolar mixture of copper 
sulphate and ammonium aluminium sulphate yields 
a solution of sulphuric acid which may reach a con­
centration of 17% in 7 hrs. Simultaneously copper 
is deposited on the cathode and aluminium hydroxide 
in the catholyte. A. R. P o w e l l .
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E lec tro m e tric  stu d y  of the  reac tio n s betw een 
a lk a lis  an d  s ilv er n itra te  so lu tions. H. T. S. 
B r i t t o n  (J.C.S., 1925, 127, 2956—2970).—The pre­
cipitation of silver oxide by sodium hydroxide has 
been followed electrometrically, and the values of 
the solubility product [Ag’][OH'] have been calcu­
lated. From the results, the E.M .F. of the cell 
AgjAg20,NaOH|H2 and of the oxygen-hydrogcn 
cell have been deduced. The average value of the 
former lies between the extreme values obtained by 
Rordam (A., 1922, i, 338), thus making it  appear 
likely th a t the variability of the silver electrode in 
presence of silver oxide in alkaline solutions is due 
to reduction, rather than  to the existence of two 
forms of the oxide (cf. Luther and Pokorny, A., 1908, 
ii, 277). Lewis’ value for th a E.M .F . of the oxygen- 
hydrogen cell (A., 1906, ii, 2G2) seems to bo too low, 
because a low value was taken for [Ag’][OH'].

The titration of silver nitrate with ammonia has 
been examined by means of both the silver and 
oxygen electrodes. Precipitation is incomplete even 
when the amount of ammonia required by the equa­
tion AgN03+ N H 40 H = A g 0 H + N H 4N 0 3 has been 
added, apparently owing to complex form ation: 
AgN03+2N H 3:?=i=Ag(NH3)2N 03 proceeding a t the 
same time as this reaction, and to the dissolution of 
some of the silver oxide in the ammonium nitrate 
formed. Calculation of the equilibrium constant for 
complex formation, assuming the above equation, 
leads to a fairly constant value, which agrees with 
the value deduced from the E.M .F. data of Bruni 
and Levi (A., 1917, ii, 470). Very nearly the same 
figure is obtained from the measurements of these 
authors for ammoniacal solutions of silver nitrite, 
indicating th a t the dissociation constant of the 
diammino-silver complex is independent of the 
anion. R. C u t h i l l .

E lec tro ly tic  deposition  of nickel. R. S a x o n  
(Chem. News, 1926,132,4).—Electrolysis of a mixture 
of equal volumes of saturated solutions of nickel and 
potassium sulphates yields first a precipitate of 
nickel hydroxide, then a deposit of metallic nickel 
on the cathode, whilst sulphuric acid concentrates 
round tho anode. The yield of nickel is increased 
if a sheet of zinc is placed between the electrodes, 
the zinc dissolving with evolution of hydrogen.

A. R. P o w e l l .

P hotochem ical k inetics. R . W e g s c h e id e r  
(Rec. trav. chim., 1925, 44, 1118—1120).—Polemical 
against Plotnikov (ef. A., 1925, ii, 838; Langedijk, 
ibid., 1116). L. L. B irc h m sh a w .

R eactions caused  by  ligh t-excited  b rom ine.
J . E g g e r t  [with F. W a c h h o l tz  and R. S ch m id t]  
(Physikal. Z., 1925, 26, 865—868).—Ethyl maleate 
is converted into the corresponding fumarate by 
illumination of the liquid (or a solution in carbon 
tetrachloride) provided bromine is present. The 
reaction is exothermic and the bromine acts as a 
sensitiser. A second photochemical reaction also 
occurs simultaneously in the bromination of ethyl 
maleate to ethyl dibromosuccinate. The first change 
has been followed thermally and the second by

titration. The absorption of a single quantum hv 
a t 436 by a OTA-solution of bromine in  liquid
ethyl maleate results in the stereochemical change of 
295 mols. and the addition of 8 mols. of bromine. 
These values are independent within fairly wide limits 
of (a) light intensity, (b) dilution up to 1 : 70 with 
carbon tetrachloride. The quantum equivalents vary 
with tem perature; for the first reaction, the efficiency 
is doubled in going from 19-5° to  23°, and for tho 
second from 17° to 25°. Between the limits 0-03— 
0-3Ar-solutions of bromine, the quantum efficiency of 
the stereochemical chango does not vary, whilst th a t 
of the additive process varies directly as the halogen 
concentration. When mixtures of ethyl maleate and 
fumarate undergo similar treatment, tho quantum 
equivalent of the first change depends on the ratio 
of the two esters, whilst th a t of the second reaction 
is unaltered. Both changes depend on the size of 
the quantum employed, the quantum efficiency a t 
436 ¡ip. being about twice th a t observed a t 546 pp.

Excited bromine molecules appear to have a 
relatively long life-period. Collisions of activated 
bromine molecules with ethyl maleate molecules are 
inelastic; collisions with inactive bromine molecules 
or carbon tetrachloride molecules are elastic. After 
collision, the ester molecules are activated. Those 
which collide during the activation period with 
inactive bromine molecules react by addition, those 
which collide only with the solvent suffer stereo- 
isomeric change. These views are supported by the 
fact th a t ethyl fumarate brominates with the same 
quantum efficiency as ethyl maleate. The inter­
pretation involves the assumptions of a life period 
of 10"5— 10"® sec. for activated bromine, and of a 
capacity to hand on its activation energy in small 
amounts to 300 mols.

The first assumption is supported by the demon­
stration th a t when bromine is activated in the vapour 
phase it  retains its energy long enough to hand it on 
after penetrating the liquid surface. For tho second 
assumption, no evidence is adduced.

R. A. M o rto n .

Selective ac tion  of p o la rised  lig h t on s ta rc h  
g ra in s . (L o rd )  R a y le ig h  (Nature, 1926, 117, 15). 
— A ‘priori reasoning indicates th a t polarisation of 
light should diminish chemical action in the case of 
starch grains, if these are oriented a t random (cf. 
this vol., 34). A. A. E ld r id g e .

[Selective action  of p o larised  lig h t on s ta rc h  
g ra ins]. W. N. J o n e s  (Nature, 1926, 117, 15— 16; 
cf. preceding abstract).—Polemical.

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

M easu rem en t of ra d ia tio n  in ten s itie s  by  pho to ­
g rap h ic  m eth o d s. F . C. T oy  (Nature, 1926, 117,
83—84).—In  the method preferred, the intensity of 
the stronger beam is reduced by means of a “ neutral ” 
absorbing screen, so th a t the intensities are equal; 
the function of the plate is then solely to detect equal 
intensities of the same kind of radiation, and the 
accuracy is dependent only on the constancy of 
emulsion characteristics over a small portion of any 
single plate. A. A. E ld r id g e .
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Ozone fo rm a tio n  th ro u g h  electronic im pact.
F. K r u g e r  and 0 . U te s c h  (Ann. Physik, 1926, [iv], 
78 , 113—156).—An extensive investigation has been 
made of the conditions and extent of ozone formation 
by the action of cathode rays on oxygen and air. 
The cathode rays emerged from a hot cathode tube 
through a  window of thin aluminium foil into a 
small vessel, which was fitted with charged plates in 
order th a t the ionisation current, due to  the rays, 
might be measured. The effects of varying the 
current strength in the cathode tube, the primary 
voltage, the thickness of the aluminium foil, and the 
rate of passage of the oxygen or air current were 
investigated. An estimation and comparison of the 
number of ions and of ozone molecules formed per 
unit of time showed th a t the latter were from 20 to 40 
times as numerous as the former. Although the 
ratio of these quantities was not constant for different 
experimental conditions, they are to be regarded as 
approximately proportional, the discrepancies being 
attributed to fluctuations in  the strength of the 
cathode ray stream. Tho equivalence found by 
Moeller (Diss., Danzig, 1912) between tho number of 
ions formed in nitrogen and the number of ozono 
molecules formed in oxygen by cathode rays of equal 
intensity is thus not confirmed. A comparison of 
the action of cathode rays on air, oxygen, and nitrogen 
indicated th a t tho secondary radiation produced is, 
in accordance with Lenard’s rule, proportional to 
their densities, and th a t i t  is therefore unnecessary 
to  postulate any influence of a chemical reaction on 
the production of tho secondary radiation. As a 
result of these experiments, it is concluded th a t the 
formation of ozone is unconnected with the ionisation 
process, but is the result of collision of normal oxygen 
molecules with oxygen molecules excited by electronic 
impacts. Such a  mechanism is to be anticipated 
from the photochemical formation of ozono. The 
yield of ozone was determined under various con­
ditions, the maximum value being 150 g. per amp.- 
hr. expended in the cathode tube. This is very much 
smaller than the yield from technical ozonisers. The 
low yield is due to the absorption of energy in the 
passage of the cathode rays through the foil window, 
tho energy of tho emergent rays being computed as
3—5% of the electrical energy expended in the tube. 
The distribution of the cathode-ray energy in the 
process of ozono formation was determined by 
measuring the secondary ionisation, the yield of 
ozone, and the increase of pressure in  the irradiated 
gas. From the latter, the heat generated in the 
process was calculated. The results show th a t of the 
total energy of the cathode rays incident on the gas,
2—4% is used in  tho ionisation process, 5— 1 1 % for 
ozonisation, and the residue dissipated as heat.

F . G. Tr y h o r n .
A ction of s ilica on b a r iu m  an d  m ag n esiu m  

su lphates. G. M a r c h a l .— See B., 1926, 51.

D e c o m p o s i t io n  of th e  a lk a l in e - e a r th  p h o s ­
p h a t e s  b y  a lk a l i  c a r b o n a te s .  D. R a q u e t  (Bull. 
Soc. chim., 1925, [iv], 37 , 1548—1549; cf. Colani, 
A., 1925, ii, 1001).—The decomposition of calcium, 
barium, or strontium phosphate by potassium car­
bonate solution (incomplete in the first case) is

impeded by tho presence of sodium hydroxide; with 
sodium carbonate, i t  is incomplete and also so im­
peded. The decomposition of magnesium ammonium 
phosphate is accelerated by sodium hydroxide.

C. H. D. C la r k .
R eduction  of heavy m e ta l su lph ides by  b a r iu m  

oxide. W. B i l t z  and E. v o n  M u h l e n d a h l  (Z. 
anorg. Chem., 1925, 150, 1—9).—When heated with 
barium oxide, cupric sulphide is partly reduced to 
the metal, according to the equations : CuS+BaO=: 
CuO+BaS, 4C u0+ B aS = 4C u+ B aS 04. Lead sul­
phide is similarly reduced, bu t neither cupric nor 
lead sulphide is reduced by calcium oxide, as these 
reactions would be endothermic. Tho reaction be­
tween cupric sulphide and barium oxide was followed 
thermally, and the product was examined chemically 
and microscopically. Reaction begins between 200° 
and 400° and the largest yield of metal is obtained 
when double the theoretical amount of barium oxide 
is taken; after 1 hr. a t 1150°, the reaction had gone 
completely to the first stage and 72% to tho second, 
and varying the conditions did not further increase 
tho yield. Tho reaction with lead sulphide also 
begins between 200° and 400°, bu t some sulphido 
remains unreduced a t 1150°, the highest temperature 
used. A. G e a k e .

F lu o ro -sa lts  of a lu m in iu m  an d  of te rv a len t 
iro n  an d  ch ro m iu m . R . W e in la n d ,  I. L a n g , and 
H. F ik e n t s c h e r  (Z. anorg. Chem., 1925, 150, 47— 
67).—Except in  the case of prosopite, aluminium has 
the co-ordination number 6 in all its known fluoro- 
salts, both natural and artificial; these compounds 
contain either a hexafluoro- or an aquopentafluoro- 
anion. Prosopite has the formula [Al(F,OH)4]2Ca, 
and in it aluminium has the co-ordination number 4. 
The following organic fluoroaluminates have been pre­
pared and analysed : A1F3,N„H„2HF;

A1F,,2C5H 5N ,2H F',H ,0; 
AlF3,C2H4(NH2)2,2'kF,H20 ; A1F.;CHSN3,HF,H20 ; 
A1F3,2CHSN3,2H F; A1F3,3CH5N3,3HF. Only one of 
these contains tho hexafluoro-anion and two the 
aquofluoro-anion; the other three can be represented 
■with a co-ordination number of 6 if the nucleus is
doubled, e.g., [F4A1<^>A1F4](N2H4)2. A potassium,
aluminium fluoride, A1F3,2KF,_2H20 , obtained by the 
addition of acid potassium fluoride to aluminium 
chloride, is similarly formulated. Tervalent iron also 
forms hexafluoro- and aquopcntafluoro-anions with 
the co-ordination number 6 ; the following organic 
/Zttoro-compounds were prepared : 
[Fe,F5,H20]H 2,2CH5N3; [Fe,F5,H20]H 2,C2H4(NH2)2; 
[Fe,F5,H20]H 2,2C5H 5N,2H20 ; [FeF4]H,C5H 5N,H20. 
In  the last compound, it is probable th a t tho water 
is not in  the anion and th a t the co-ordination number 
is 4; this is also the case for the alkali salts, [FeF4]K 
and [FeF4]NH4, which contain no water. The heavy 
metals, on the other hand, form salts in  which tho 
iron has the co-ordination number 6 ;

[Fe,F^,H20]Ag2,2H20 ; 
[Fe,F5,H20]Tl2,2H20 ; [Fe,F5,H20][Cd(H20 )G] ;
[FeFG]2[Cu(H20 )G]3. No fluoro-salts of chromium 
could be obtained having a co-ordination number 
other than 6 ; the only organic salt th a t could be
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prepared was the guanidine salt, [CrFG]H3,3CH5N3. 
The compound formulated 2FeF3,FeF2,10H2O (A., 
1907, ii, 265) contains no ferrous iron and no fluorino 
ions. Its  conductivity is low and i t  is therefore 
formulated as the non-electrolyte

[Fe,F3,(H20)3],l-5H20.
A. G e a k e .

Double su lp h ates of the  ra re -e a r th  an d  alkali 
m e ta ls . III . Double su lp h a tes  of la n th an u m  
an d  sodium . F. Z am b o n in i and G. C a ro b b i (Atti 
It. Accad. Lincei, 1925, [vi], 2, 300—302; cf. A.,
1925, ii, 222, 579).—A determination of a portion 
of the 25° isotherm of the system La2(S04)3-  
Na2S04-H 20  confirms the existence of the compound 
La2(S04)3,Na2S0<1,2H20 . I t  is obtained as minute 
white crystals by the slow evaporation of very dilute 
solutions of the two simple sulphates, and is stable 
in  contact with solutions containing from 0-13% to 
16-28% of sodium sulphate, and up to  0-19% of 
lanthanum sulphate. Tho water of crystallisation is 
not lost below 150°. F. G. T r y h o r n .

B lack  oxides of p raseo d y m iu m . W. P r a n d t l  
and K. H u ttn er  (Z. anorg. Chem., 1925, 149, 235— 
262).—The formula of the brownish-black powder 
obtained by heating praseodymium hydroxide or its 
salts with volatile acids in air is P r60 1:., the con­
flicting results of other authors being due to  tho 
presence of impurities. This oxide does not dis­
sociate below 900°, forms no definite hydrates with 
water, and has d20 6-61. I t  is to be regarded as a 
salt-like compound of P r20 3 with some higher oxide.

The substances claimed by Meyer (A., 1904, ii, 
734) and Brauner (Proc. C. S., 1898, 70) to  be P r0 2 
appear to bo hydrated P r6On . The oxide PrO, has, 
however, been prepared by oxidation of Pr2(53, or 
from P r0On  by fusion with sodium chlorate or 
treatm ent with acetic acid. Admixture of various 
metallic oxides with tho oxide P r20 3 prevents its 
complete oxidation (cf. Meyer and Koss, A., 1903, ii, 
45), some lanthanum praseodymate being formed in 
the presence of lanthanum oxide (cf. Marc, A., 1902, 
ii, 503). The oxide P r0 2 is a black powder, d20 6-82, 
which above 350° loses oxygen and forms Pr-O j., 
I t  has neither acidic nor basic properties. Both 
oxides have similar chemical properties, which arc 
those of higher oxides rather than of peroxides. No 
corresponding salts have been obtained.

It. C o t h i l l .
C o lo u r  im p a r t e d  to  g la s s  b y  f lu o r in e ,  s u lp h u r ,  

a n d  s e le n iu m  c o m p o u n d s .  K . F u w a .— See B.,
1926, 13, 14.

C olouring g lass  w ith  phosphates, arsen ious 
oxide, an d  carbon . K. F uw a .—See B., 1926, 
53, 54.

S ep ara tio n  of h a fn iu m  an d  zircon ium . N. Y.
P h i l ip s  G lo e i la m p e n f a b r .—See B ., 1926, 12.

L ead d ihydride  and  lead  te trah y d rid e . E. J .
Weeks (J.C.S., 1925, 127, 2845—2846).—-Lead di- 
hydride, Pb2H2, is formed as a grey deposit when 
aluminium foil is added to a solution of an alkali 
plumbito. I t  appears to form the tetrahydride 
when heated in hydrogen. R. Cuthxll.

R eaction  betw een  gaseous am m o n ia  an d  the  
ch lo rides of ph o sp h o ru s .—H. P e r f I s r o t  (Bull. 
Soc. chirn., 1925, [iv], 37, 1540—1548; cf. A., 1925, 
ii, 1186).—Further investigation of tho reaction 
between ammonia and tho chlorides of phosphorus 
in  carbon tetrachloride solution suggests th a t the 
primary products of reaction are the compounds 
PC15,10NH3, PCl3,6NH3, and P0C13,6NH?. The de­
composition curve of tho compound PC15,10NH3 
with time shows a  sharp break a t about 310°. Since 
ammonium chloride mixed with sand shows a similar 
break a t about the same temperature, it  is con­
cluded th a t tho substance is partly a mixture of the 
amine P(NH2)5 and ammonium chloride, this result 
being confirmed by the action of liquid ammonia. 
The intermediate tervalent compound, PC13,6NH3, 
is found to be somewhat more stable than  the 
quinquevalent compounds, and has a break in the 
time-decomposition curve a t about 200°.

C. H. D. C la r k .

P y ro p h o ric  b ism u th . L. V a n in o  and A. 
M e n z e l (Z. anorg. Chem., 1925, 149, 18—20; cf. 
Thibault, A., 1904, i, 247).—A co-precipitated mixture 
of bismuth and aluminium hydroxides is reduced by 
hydrogen a t 170—210°. Tho product is spontane­
ously inflammable a t the ordinary temperature, its 
activity being dependent on the presence of tho 
aluminium hydroxide and to some extent on its 
amount. R. C u t h i l l .

R eaction  betw een  b ism u th  trisu lp h id e  an d  
h ydroch lo ric  acid. S. R a m a c h a n d r a n  (Chem, 
News, 1925, 131, 386).—Bismuth trisulphide is 
slightly soluble even in 1  : 16-hydrochloric acid a t 
29°; its solubility increases rapidly with tho tem ­
perature, and hydrogen sulphide begins to  be evolved 
a t 70° (cf. A., 1925, ii, 1208). A. R. P o w e l l .

T ellu riu m  n itr id e . W. S t r e c k e r  and W. E b e r t  
(Ber., 1925, 58, [B], 2527—2539; cf. Strecker and 
Claus, A., 1923, 11, 152).—Tho action of ammonia, 
dried over potassium hydroxide, on a solution of 
tellurium tetrachlorido or tetrabromide in ether gives 
mixtures of tellurium dioxide or trioxido with am­
monium salt. An explosive product is not obtained 
when the ammonia is condensed over sodium and 
tho gas from the evaporating liquid is led into tho 
ethereal solution. If dry ammonia is passed over 
tellurium tetrachloride a t 0°, the compound (1) 
TeCl4,6NH3 is obtained, which becomes white and 
absorbs moisture when exposed to air. If the halide 
is cooled to —80° and ammonia condensed thereon, 
a mixture is produced which detonates when heated ; 
i t  cannot, however, be freed from admixed am­
monium salts by treatm ent with water, which causes 
i t  to become white and lose it3 explosive properties. 
The action of ammonia on tellurium halides is there­
fore investigated in an apparatus which allows the 
dry halide to  be treated with liquid ammonia with 
exclusion of water and the pasty product of tho 
reaction to be washed with liquid ammonia and thus 
to achieve as complete as possible an extraction of 
the ammonium salts produced in the reaction. A 
highly explosive compound is thereby obtained 
which contains tellurium, halogen, and nitrogen. I t
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appears unlikely th a t this is the nitride, TeN, 
described by Metzner and by Damiens (A., 1923, ii, 
316) contaminated with ammonium salts. Action 
probably occurs in accordance with the scheme 
3TeBr4+ 16NH3= T c3N4 + 1 2NH4B r. This concep­
tion is in harmony with the quantitative observ­
ation tha t the explosive compound and ammonium 
salt are the sole products of the change. The 
reaction is therefore to bo regarded as ammonolysis 
in accordance with the equations 3TeBr4+4N H 3— 
Te3Br9N-f3NH4Br, 3TeBr4+SN H 3= T e3Br0N2+  
6NH4Br, TeBr,+ 4NH3= TcBrN+ 3NH4Br, thus ex­
plaining the presence of halogen in  the product. 
The primary action consists in the addition of am ­
monia to the tetrahalide, and this is followed by 
gradual replacement of tho halogen atom by the 
amino-group and then by loss of ammonia into 
imino-compounds and ultimately nitride and ammine 
salts which do not contain eliminable ammonia.

H. W re n .

[H ypochlorous acid  an d  th e  a lk a li p e r-  
chlorides.] 0 . v o n  D e in e s  (Z. anorg. Chem., 1925, 
149, 99—100).—The conclusions of Dietzel and 
Schlemmer (A., 1925, ii, 892) oh the course of the 
reaction between chlorine and sodium hydroxide are 
shown to be vitiated by numerical errors. The 
reaction in the cold occurs according to the equation : 
2N a0H +C l2= N a0 C l+ N aC l+ H 20 . R . C u t h i l l .

P o ten tio m etric  ind ication  in  the  action  of 
halogens on ferrocyanides. C. d e l  F r e s n o  (Z. 
Elektrocliem., 1925, 31, 617—621).—See A., 1925, 
ii, 1192.

O ccurrence of dv i-m anganese  (atom ic n u m b er 
75) in  m an g an ese  sa lts . J . H e y r o v s k y  (Nature, 
1926, 117, 16).—A reply to Campbell’s criticisms 
(this vol., 37) and a more detailed explanation of tho 
nature of the author’s polarographic electro-analytical 
method with the dropping mercury cathode. Besides 
showing good agreement with the deposition potentials 
a t the dropping mercury cathode expected for the 
triad 25, 43, and 75, the “ 75 ” hump in the curve, 
when specially prominent, is accompanied by appear­
ance of the ¿-lines of the element 75 in the X-ray 
spectra. A. A. E ld r id g e .

O ccurrence of d v i-m an g an ese  (atom ic n u m b er 
75) in  m an g an ese  sa lts . G. D ru c e  (Nature, 1926, 
117, 16; cf. Campbell, this vol., 37, and preceding 
abstract).—Explanatory. A. A. E ld r id g e .

R educing ac tion  of fe rro u s hydroxide. S.
M iyam oto  (Sci. Papers Inst. Phys. Chem. Res., 
1922, 1, 31—-56).—Sec A., 1922, ii, 648; 1923, ii, 
76. B. F g llm a n .

R uthen ium . V III. Iso m eric  chlorides. J . L.
H o w e  and L. P. H a y n e s  (J. Amer. Chem. Soc., 
1925, 47, 2920—2925).—a-Potassium pentaehloro- 
ruthenite crystallises from hot acid solution largely 
as anhydrous, dark brownish-red, tetragonal octa- 
hedra; from cold solutions reddish-buff, feather-like 
crystals, apparently the hydrated form, are obtained. 
Dechlorination of potassium hexachlororuthenatc 
yields a pentachlororuthenito having properties 
similar to those of dehydrated [3-salt, which is

Aoyama’s y-salt, since recrystallisation of both the 
latter and dehydrated ß-salt from acidulated water 
yields ß-salt (cf. Aoyama, A., 1924, ii, 771; Howe, 
A., 1902, ii, 86). Dehydrated ß-salt only hydrates 
in solution after some hours; when first made, the 
solution becomes blue with sodium hydroxide and 
gives a black precipitate with bromine. Briggs’ salt, 
K^RuClgjE^RuClgOH, is considered to be a mixture 
of anhydrous and monohydrated ordinary a-salts 
(cf. A., 1925, ii, 703). Hexachlororuthenates are 
precipitated from concentrated, strongly acid solu­
tions of ß-salts by leading in chlorine; concentration 
of the mother-liquor after precipitation yields chiefly 
a-pentachlororuthenite. Evaporation of solutions of 
hexa-salts seems to yield a-penta-salts. a-Salts are 
converted into ß-salts by the action of reducing 
agents (e.g., stannous chloride) and organic com­
pounds (e.g., phenol, but not acetic acid).

S. K. T w e e d y .

R uthen ium . IX. S o lub ility  of ru th en iu m  in  
hypoch lorite  s o lu t io n s ; a ttem p ted  d e te rm in ­
ation  of th e  m eta l. J . L. H o w e  and F. N. M e r c e r  
(J. Amer. Chem. Soc., 1925, 47, 2926—2932).— 
Finely divided ruthenium is readily soluble in con­
centrated alkaline solutions of hypochlorites, sodium 
hypochlorite being more effective than the potassium 
salt. Ruthenium may be separated from tho other 
platinum metals, except osmium, by this means. 
The hypochlorite oxidises the ruthenium to tetroxide; 
free alkali hydroxide converts the latter into ruthenate. 
Even in the absence of alkali much ruthenium may 
be retained as ruthenate. Ruthenium may be com­
pletely distilled as tetroxide from a potassium 
ruthenate solution after treatm ent with chlorine; 
no evidence for the intermediate formation of per- 
ruthenate during the latter process was obtained. 
No satisfactory way of quantitatively precipitating 
ruthenium from the tetroxide in a weighable form 
was discovered. S. K. T w e e d y .

R hodium  ch lorides and  oxides. L. W ö h l e r  
and W. M ü l l e r  (Z. anorg. Chem., 1925, 149, 125— 
138).—Rhodium reacts with chlorine only between 
300° and 968°, the product being the trichloride below 
948°, and a mixture of two new reddish-brown 
chlorides, RhCl and RhCl2, a t 948—968°. Tho 
dissociation tensions of all three chlorides, measured 
a t a series of temperatures, agree with a formula of 
the type proposed by Wöhler and Günther (A., 1923, 
ii, 471). Attempts to prepare a tetrachloride have 
been unsuccessful. By dissociation of rhodium 
trioxide, prepared by heating the trichloride to above 
750° in oxygen, two new oxides, RhO and R h20, 
have been obtained. These are insoluble in acids, 
but readily reduced by hydrogen. The dissociation 
tensions of all the oxides have been determined a t 
various temperatures. Rhodium is not volatile in 
air even a t 1150°. R. C u t h i l l .

C om pounds of m e ta llic  sa lts  and  carbon  
m onoxide. X II. B ehav iou r of ca rbon  m onoxide 
to w ard s sa lts  of p a llad iu m  and  p la tin u m  and  
sep a ra tio n  of p a llad iu m  and  p la tin u m  depending 
th ereo n . W. M a n c h o t  (Ber., 1925, 58, [ß], 2518— 
2521).—Re-examination of the action of carbon
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monoxide 011 platinum chloride has confirmed the 
existence of the three compounds, PtCl2,CO, PtCl2,2CO, 
and 2PtCl2,3CO, described by Schiitzenberger. The 
analogous compounds of palladium, described by 
Fink, do not, however, ex ist; the compounds actually 
isolated were the platinum salts due to  tho presence 
of platinum in the palladium employed. Dry pal- 
ladous chloride does not give a sublimate when heated 
in carbon monoxide a t any temperature below red 
heat, whereas a t a higher temperature palladous 
chloride sublimes; this behaviour is also exhibited 
when chlorine is substituted for carbon monoxide. 
Moist palladous chloride is reduced by carbon 
monoxide a t about 250° and reduction becomes 
complete a t a higher temperature. Small quantities 
of platinum in palladium may be determined by 
heating the dry mixture of the chlorides in a dry 
current of carbon monoxide a t 250° until increase 
in the amount of sublimate is not observed; platinum, 
ruthenium, rhodium, and osmium sublime as their 
compounds with carbon monoxide. The sublimate 
is removed from the tube by water and aqua regia; 
the solution is evaporated to dryness and the residue 
ignited, leaving the platinum present in the palladium.

Palladium appears to occupy a unique position in 
the platinum family, since i t  yields no compound 
with carbon monoxide; the reducibility of palladous 
chloride in aqueous solution by carbon monoxide 
points to the existence of such a compound, but the 
conditions necessary for the production of the 
primary additive compound appear to lie very close 
to those of its decomposition. In  the absence of 
water, palladous chloride is not reduced by carbon 
monoxide and addition of carbon monoxide does not 
occur.

Reaction of carbon monoxide with platinous 
chloride commences a t about 120°; a t 150°, the 
compound, PtCl2,2CO, is directly obtained; this 
substance was isolated by Schiitzenberger from the 
product of the action a t 250°. H. W re n .

S im ple  p re p a ra tio n  of fluorine. P. L e b e a u  
and A. D am iens (Compt. rend., 1925,1 8 1 , 917—919). 
—Fluorine is prepared by the electrolysis of acid 
fluorides of the alkali metals which are richer in 
hydrogen fluoride than  the compounds MF,HF 
{e.g., KF,3HF). These compounds arc readily made 
and fuse below 150°. Carbon-free iron or nickel 
anodes are used, the nickel or copper containing- 
vcssel acting as cathode (cf. A., 1924, ii, 847).

S. K . T w e e d y .
A shing  of sm a ll am o u n ts  of m a te r ia l. O.

D a f e r t  (Biochcm. Z., 1925, 164 , 444—445).—A 
method of ashing small quantities of substance and 
a new form of fume-trap for Kjeldahl determinations 
are described. E. C. S m ith .

D ete rm in in g  hydrogen  an d  m eth an e  in  gas 
m ix tu res . W. S t e u e r .— See B., 1926, 3.

D e te rm in a tio n  of hydrogen-ion  concen tra tion  
in  liq u id s  an d  suspensions. A pplication  of 
B iilm an n 's  qu inhydrone m ethod . C. W. G.
H e t t e r s c h i j  and J . H u n io  (Chcm. Weekblad, 1926, 
23 , 2—3).—A method and apparatus for carrying 
out large numbers of determinations, by unskilled

persons, very rapidly and with great accuracy, arc 
described. The quinhydrone electrode gives more 
rapid and accurate results in determinations of 
hydrogen-ion concentration in soils than any altern­
ative method, and is very cheap. Compensating 
resistances are employed to obviate the necessity 
for much calculation in obtaining results.

S. I .  L e v y .

R eaction  of n e u tra l and  d is tilled  w a te r. I. M. 
K o l t h o f f  (Chem. Weekblad, 1925, 22 , 590—594).— 
The employment of methyl-red may involve great 
errors, which may amount with neutral water to as 
much as 100 times the real hydrogen-ion concentration. 
For distilled water, the sodium salt of methyl-red is 
recommended; this gives a value of p n 5-9—6-0 
for distilled water in equilibrium with air. The 
sodium salt of chlorophenol-red is also suitable, but 
the most accurate indicator is 2 :4  : 6 : 2 ':  4 ':  2" : 4"- 
heptamethoxytriphenylcarbinol. After rapid boiling 
for 1 min. and subsequent cooling, the p a for distilled 
water, using the sodium salt of metliyl-red, is found 
to be 6-7—6-6, bu t falls very rapidly after shaking 
with air; this indicator is proposed for the deter­
mination of carbon dioxide in air. The sources of 
error in the determination of the reaction of a very 
dilute solution of a weak acid are considered 
theoretically. S. I. L ev y .

R eliab ility  of vacuum  an a ly sis  fo r so lid  
m e ta llic  hy d rid es . E. J . W e e k s  (Chem. News, 
1926, 132, 17—18).—A mathematical paper based 
on results obtained in the analysis of metallic hydrides 
by heating them in a vacuum, showing th a t more 
accurate results are obtained from weighing the 
residual metal than from measuring the volume of 
hydrogen evolved. A. R. P o w e l l .

D ete rm in a tio n  of hydroch lo ric  acid  by  m ean s 
of p o tass iu m  iodate, a s  co m p ared  w ith  the  
re su lts  ob ta ined  w ith  so d iu m  ca rb o n ate  and  
bo rax . I. M. K o l t h o f f  (Pharm. Weekblad, 1925, 
63 , 37—48).—A solution of potassium iodate, potass­
ium iodide, and a slight excess of sodium thiosulphate 
can be employed for the titration of hydrochloric 
acid. The mixture must be shaken continuously to 
avoid decomposition of the thiosulphate. W ith 
dimethyl-yellow as indicator, a correction must be 
made for the slight excess of acid necessary to effect 
the colour change; with methyl-red, no correction 
is necessary, but the titration is slower, since time is 
required for the colour to become stable. The 
titration is extremely accurate. Anhydrous sodium 
carbonate is less suitable, on account of its hygro­
scopic nature and the necessity of boiling off carbon 
dioxide. Borax is very suitable; the results indicate 
th a t the accepted atomic weight of boron, 10-82, is 
correct. Tho decahydrate is easily obtained pure 
by recrystallisation and drying over fused sodium 
bromide. * S. I .  L e v y .

M icro -titra tio n  of iodide. I. M. K o l t h o f f  
(Mikrochem., 1925, 3, 75—79).—The method is 
based on the reaction I 0 3' + 2 1 '+ 3H CN+3H ' 
3ICN-f3H20 . Ten c.c. of the iodide solution are 
mixed with 80 c.c. of water, 20 c.c. of 25% hydro­
chloric acid, and 5 c.c. of a  10% solution of potassium
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cyanide in a stoppered conical flask. After addition 
of a few c.c. of carbon tetrachloride or chloroform 
the solution is titrated with potassium iodate until 
the violet colour in the lower layer disappears. Starch 
is not a suitable indicator, owing to the slowness with 
which the blue colour disappears towards the end 
of the titration. For very small amounts of iodide 
a 5-c.c. micro-burette graduated in 0-01 c.c. is used 
with O-OOOlGibT-potassium iodate solution. Even 
very largo amounts of bromide do not interfere. In  
the presence of other substances which are oxidised 
by iodate, the solution is acidified with acetic or 
succinic acid and boiled with hypochlorite to  convert 
the iodide into iodate. The converse of the above 
method is then used for the determination of the 
iodate. A. R. P o w ell .

M icro -d eterm in atio n  of th e  oxygen con ten t of 
w a te r. 0. R isen (Biochera. Z., 1925,161,465—467). 
—A method is described exactly similar in principle to 
th a t of Winkler, the apparatus being adapted so 
th a t only small quantities of the water are required.

H. I . Coombs.
D eterm in atio n  of m o lecu la r oxygen in  aqueous 

so lu tion  in  th e  p resence of n itro u s  acid. H. 
N oll (Biochem. Z., 1925, 165, 497—499).—A reply 
to Alsterberg’s criticisms (cf. A., 1925, ii, 1198).

P. W. Clu tte r b u c k .
M easu rem en t of th e  am o u n t of ozone in  th e  

e a r th 's  a tm osphere . G . M . B. D o b s o n  and D . N .  
H a r r i s o n  (Proc. Physical Soc., 1925, 38, 74—76).— 
The quantity of ozono present in the atmosphere was 
determined by measuring the intensity of a number 
of Fraunhofer transmission lines in the region of the 
ultra-violet absorption band of ozone (3000—3300 A.). 
Observations made over a period of 4 months show 
tha t the amount of ozone is low during an anticyclone 
and high during a cyclone, with a variation of 50%. 
The average quantity of ozone in  the atmosphere 
would form a layer on the earth’s surface 3 mm. 
thick if reduced to  N .T .P . C. J . S m ith e l ls .

A p p ara tu s  for th e  d e te rm in a tio n  of he lium  in  
n a tu ra l  g as  m ix tu re s  an d  m in e ra ls . W. Ch l o pin  
and A. L ukasttk .— See B., 1926, 51.

D ete rm in a tio n  of free calc ium  ions by  B ririk - 
m an n  and  van  D a m 's  m ethod . H. Sc h u l t e n  
(Biochcm. Z., 1925, 164, 47—52).—In this method, 
supersaturated solutions arise, the solubility product 
cannot be obtained, and the method is therefore 
subject to an unknown and varying error,

P. W. Clu tter b h c k .

E lectro ly tic  d e te rm in a tio n  of zinc in  ores. 
R. E. S u llivan  and H. S. L u k e n s .—See B., 1926,16.

D ete rm ination  of copper by  F e ig l's  m ethod .
E. A zzalin (Annali Chim. Appl., 1925, 15 , 373— 377 ; 
cf. Fcigl, A., 1923, ii, S80).—W ith copper alone, the 
method is unsatisfactory, since the excess of benzoin- 
monoxime is difficult to eliminate and washing is 
tedious because of the bulk and compactness of the 
precipitate, and it is difficult to secure constant 
weight. The method is rendered more exact and 
expeditious by igniting the precipitate and weighing 
the copper as oxide. Benzoinmonoxime is not a

specific reagent for copper; i t  does not separate the 
latter completely from iron, aluminium, zinc, etc., 
and so is incapable of affording a rapid technical 
means of determining copper. W. E. E l l is .

S im ple ac id im etric  d e te rm in a tio n  of m ercu ric  
chloride. E. R u r r  and P. Maiss  (Apoth.-Ztg., 
1925, 40, 474; from Chem. Zentr., 1925, II, 332).— 
Mercuric chloride may be titrated with 0-5A-potass- 
ium cyanide solution, using phenolphtlialcin as 
indicator. Since hydrocyanic acid is without effect 
on dimethylaminoazobcnzene, methyl-orange, or 
methyl-red, mercuric chloride may also bo deter­
mined, using these indicators and titrating with 
sodium hydroxide as follows. Potassium cyanide 
solution (0-2 g. in 30 c.c.) is neutralised with 0-1A7- 
hydrochloric acid, using one of the above indicators. 
Mercuric chloride solution is added and titration 
carried out with 0-lW-sodium hydroxide. When 
mercuric chloride is to be determined in  pastilles, 
eosin must first be removed by animal charcoal if 
either methyl-orange or dimethylaminoazobenzene is 
to bo used as indicator. G. W. R o b in so n .

S ensitive d ifferen tia l reac tio n  of ce riu m . L. 
F er n a n d es  (Gazzetta, 1925, 55, 616—618).—As 
little as 1 part of cerium per 400,000 parts of solution 
is detectable by the coloration given with pyro- 
catechol. If rare elements only are present, the 
solution is made neutral or but slightly acid by 
addition of ammonia solution, a crystal of sodium 
thiosulphato and about 1 g. of pyrocatechol being 
then dissolved in a small portion of the liquid, which 
may requiro dilution. Treatment with excess of 
ammonia solution then gives a more or less intense 
violet coloration if the solution contains cerium. A 
control test is desirable when very small traces of 
cerium are present. If the total proportion of rare- 
earth metals is relatively high, a white precipitate is 
formed on addition of the excess of ammonia solution, 
but the colour of the liquid is readily seen after 
settling. When the rare-earth elements have been 
separated in the form of oxalate, direct treatm ent of 
this with pyrocatechol and ammonia is permissible. 
Other elements yielding highly coloured complexes 
with pyrocatechol must be removed before the test 
is applied; the elements of the first twTo analytical 
groups are eliminated by precipitation with their 
usual reagents, and any iron by agitation of the liquid 
with ether in presence of ammonium thiocyanato and 
hydrochloric acid until the red coloration vanishes.

T. H. P o p e .

D etection an d  sep a ra tio n  of ind ium . I. W ada  
and S. Ato (Sci. Papers Inst. Phys. Chem. Res., 
1922, 1, 57—77).—See A., 1923, ii, 657.

E lec tro m etric  d e te rm in a tio n  of iro n  w ith  
b ro m ate . O. Co llen ber g  and K. Sa n d v e d  (Z. 
anorg. Chem., 1925, 149, 191—202; cf. Kolthoff,
A., 1919, ii, 352).—The ferric salt is reduced with 
excess of staimous chloride, and the mixture, to which 
are added 10—20 c.c. of concentrated hydrochloric 
acid for each 100 c.c., and 5 c.c. of a 6% solution of 
cobalt chloride, is titrated a t 50° with standard 
potassium bromate solution. From the positions of 
the two turning points (stannous to  stannic and
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ferrous to ferric) on the titration curve the amount 
of bromate used in the latter oxidation can be deter­
mined. In  the absenco of such a catalyst as cobalt 
chloride, the rate of establishment of a steady 
potential a t the end-point is too slow. Ferrous salts 
act similarly in the oxidation of stannous salts. In  
tho oxidation of ferrous salts the potential set up at 
the end-point is independent of the experimental 
conditions, but in tho oxidation of stannous salts it 
depends on the amount of hydrochloric acid present.

R. Cu th ill .

D eterm ination  of foreign  e lem ents in  scheelite, 
tu n g stic  acid, and  m eta llic  tu n g sten . K. A g t e ,
H . B e c i ie r -R o s e , an d  G. H e y n e .—See B ., 1926, 60.

S ep ara tio n  and  d e term in a tio n  of b ism u th . A.
G ir a r d  and E. F o u r n e a u  (Bull. Soc. chim., 1925, 
[iv], 37, 1669—1673).—See A., 1925, ii, 1207.

B enzoylm ethylglyoxim e as a p rec ip ita n t of 
palladous sa lts . J .  H a n u s , A. J il e k , and J .  
L ukas (Chem. News, 1925, 131, 401—402; 1926,
132, 1—4).—Palladium may bo separated from tho 
other platinum metals and from the common base 
metals by addition of a 2% alcoholic solution of 
benzoylmethylglyoxime to the solution of the chlor­
ides of the metals in dilute hydrochloric acid (6 c.c. 
of tho concentrated acid per 100 c.c. of solution). 
After boiling for a few minutes, the solution is kept 
over-night and the yellow, floccident precipitate is 
then collected on a Gooch crucible, washed first with 
dilute hydrochloric acid, then with water, dried 
a t 100—105°, and weighed as C20H 18O6N4Pd (20-64% 
Pd). If  tho solution contains antimony, tartaric 
acid must bo added before precipitation of the 
palladium, and if molybdenum, vanadium, or tungsten 
is present a soluble phosphate must be added. 
PcMadium benzoylmethylglyoxime is a yellow substance, 
m. p. 254—256°, insoluble in dilute acids but soluble 
in ammonia. A. R. P o w ell .

S ep ara tio n  of ir id iu m  fro m  rh o d iu m  and  
p la tin u m , an d  th e  sep a ra tio n  of p la tin u m  an d  
rho d iu m . I. W a d a  and T. N akazono  (Sci. Papers 
Inst. Phys. Chem. Res., 1923, 1, 139—154).— 
Titanous sulphate, in  the cold, immediately reduces 
salts of bismuth, copper, gold, palladium, and 
platinum to metals or lower oxides; mercury as 
nitrate is reduced to metal, as mercuric chloride to 
a mixture of mercurous chloride and m etal; com­
plete reduction of rhodium salts takes some minutes ; 
tellurites are reduced to tellurium. In  hot solution, 
ruthenium salts are partly reduced to metal. Most 
of the elements of the sulphide group may be separ­
ated from the iridium, rhodium, and platinum by 
treatm ent with hydrogen sulphide' in 0-3iY-acid 
solution, ruthenium and molybdenum, which remain 
in solution, being then removed. The mixed chlor­
ides of platinum, iridium, and rhodium are treated 
with titanous sulphate in tho absence of nitric acid. 
The precipitated rhodium and platinum are heated 
with a mixture of 1 vol. of 6iV-nitric acid and 3 vols, 
of GiY-hydrochloric acid, which dissolves the platinum 
and only a small part of the rhodium, a black residue 
indicating the presence of the latter. The platinum 
and rhodium in the aqua regia are converted into

the chlorides, tho metals precipitated from the latter 
by treatm ent with aluminium in hydrochloric acid, 
and fused with potassium hydrogen sulphate. The 
rhodium and only a small part of tho platinum are 
removed, and on treatm ent of tho fusion product 
with water a black residue shows the presenco of 
platinum. If 1 c.c. of a solution containing 1 mg. of 
platinum and not more than 1 mg. of rhodium as 
chlorides be treated with 1 c.c. of 95% alcohol and 
then with solid ammonium chloride almost to satur­
ation, , nearly all the platinum separates out as 
ammonium chloroplatinate if the liquid is kept, 
whilst the remaining red solution contains all tho 
rhodium.

The iridium in the filtrate from the titanous sulphate 
reaction may be precipitated as sulphide by treating 
the solution with an equal volume of glycerol or 30 g. 
of tartaric acid per 100 c.c., saturating with hydrogen 
sulphide, and heating in a closed vessel a t 100°.

B. F ullm a n .

C alo rim etric  bom b. P. L a n d r ie u .—See B., 
1926, 34.

S teel bom b calorim eter'. \V. K o h e n .— See B., 
1926, 3.

T h erm o reg u la to r. H. J . W in g  and T. J . 
T hom pson  (Ind. Eng. Chem., 1925, 17, 1242).—The 
inner tube (25 mm. diameter with a wall 1-5 mm. 
thick) is sealed inside the expansion bulb, and the 
stopcock and overflow cup are sealed to the upper end 
of the tube, whilst another tube is sealed to the bulb 
(for filling) and a second to the inner tube between 
the stopcock and the point where it  enters the bulb. 
This latter carries the electrodes. The bulb is filled 
with mercury well above the end of the inner tube, 
and for a 100° range of the regulator 10 c.c. of mercury 
are added for each 100 c.c. volume of the bulb, which 
is then filled with tolueno, heated to drive oS air, 
cooled, completely filled, and sealed off. Dry 
hydrogen is drawn through into the side tube after 
filling with mercury, and the tube sealed off so tha t 
the contact points are left in an atmosphere of 
hydrogen. The regulator is set by drawing tho 
mercury surface below the level of the upper contact 
point and the temperature of the bath adjusted by 
use of the stopcock. D. G. H e w e r .

E stab lish m en t of th e  te m p e ra tu re  scale to  
— 193° by  m ean s of p la tin u m -resis tan ce  th e rm o ­
m ete rs . A. G. L oomis and J . E. W alters  (J. Amer. 
Chem. Soc., 1925, 47, 2851—2856).—I t  is shown that 
suitably constructed thermometers of the fiat-coil 
calorimetric type enable the thermometric scale to 
bo reproduced precisely a t low temperatures by 
calibration a t one low-temperature point only. The 
deviations found by Keyes, Townshend, and Young 
(J. Math. Phys. Massachusetts Inst. Tech., 1922, 
1, 243) are attributed to strains. Tho experimental 
results, together with those of Van Dusen (A., 1925, 
ii, 590), establish the reproducibility of pure platinum 
as a thermomctric resistance wire when used under 
strain-free conditions a t low temperatures, so tha t 
Henning’s proposed method of establishing the 
thermodynamic temperature scale is valid and 
reproducible. S. K. T w e e d y .



142 B R ITISH  CHEMICAL ABSTRACTS.— A.

S m all re s is tan ce  th e rm o m ete r . G. F. T a y l o r  
(Physical Rev., 1925, [ii], 26, 841—850).—The method 
of making the thermometer is described; a lead 
filament 1-5 cm. by 2 x  10~3 mm. in a glass tube 
embedded in a type metal for contact is employed. 
A sensitivity of 0-005° is readily obtained. The 
type metal employed (lead 85%, antimony 12%, 
tin  3%) has a coefficient of thermal expansion 
25-23 X10'6 per 1° between 0° and 100°.

A. A. E ld r id g e .

P re ssu re - te m p e ra tu re  ch a rts  ; extended 
ran g es. G. C a l i n o a e r t  and D. S. D a v is  (Ind. Eng. 
Chem., 1925, 17, 1287—1289; cf. B„ 1925, 690; 
1923, 699a).—Cox’s method of laying off the non- 
uniform temperature scalo from a straight line, 
taken as the vapour-pressure curve for water and 
along which the temperature ordinates may be 
marked by means of a steam table, drawn a t any 
convenient anglo with the logarithmic pressure 
abscissæ, is extended for temperatures above the 
critical (370°) by making use of the equation 
ljy~a-\-b[t, where y  is the distance from 0° to t°, 
the constants depending on the scalo and units 
chosen. The non-uniform scale of temperature 
ordinates as given by Cox’s method is shown to be 
the equivalent of a reciprocal temperature scale, the 
reciprocal being l/(i-f230). The graphical repre­
sentations are fairly straight lines, and the lines of a 
given family of substances intersect a t a common 
point, so th a t only a single experimental point is 
required once the point of convergence is known. 
Graphs are shown for halogen-substituted benzene 
and alcohol series, silicon hydrides, certain metals 
(silver, lead, cadmium, and mercury show a point of 
convergence), etc. and vapour-pressure data for a 
large number of compounds have been plotted.

D. G. H e w e r .

P h o to g rap h ic  sp ec tro -p o la rim ete r fo r the  
u ltra -v io le t reg ion . A. C o t to n  and R. D escam ps 
(Compt. rend., 1926, 182, 22—26).—The instrument 
is constructed so that rotation of the analyser, which 
is replaced by the prisms of the spectrograph, produces 
automatically and continuously a corresponding 
movement in the image on the photographic plate, 
the angle of rotation being measured from the 
photograph. S. K. T w e e d y .

S p ec tro g rap h  w ith  a  non-inclined p late . P.
Sève (Compt. rend., 1926, 182, 57—58).—A simple 
spectrograph for use in the ultra-violet region is 
described in which, by the aid of quartz lenses and a 
reflector of small aperture, the spectrum is obtained 
normal to the photographic plate. S. K . T w e e d y .

L igh t-filter fo r p o larim etry . N. S c h o o r l  
(Pharm. Weekblad, 1926, 63, 21—23).—Coebergh’s 
filter No, 5, a solution of 8-8 g. of hydrated copper 
sulphate and 9-4 g. of potassium dichromate in 200 c.c. 
of water, employed with a 50 c.p. metal-filament lamp 
with m atte surface, may be used to replace the sodium 
flame with very good results. S. I .  L ev y .

D ark  field illum ination . H. S ie d e n to p f  
(Kolloid-Z., 1925, 37, 327—335).—The theory of 
dark field illumination is discussed and two new dark

field condensers by Zeiss and some of their applications 
are described. N. H . H a r t s h o r n e .

E bullition  device fo r lo w -tem p era tu re  and  
vacuum  d istilla tion . A. F. O. G e rm a n n  and D. M. 
B i r o s e l  (J. Physical Chem., 1925, 29, 1528—1532).— 
An ebullition tube is described which can be used for 
all types of distillation, but is particularly designed 
for vacuum distillation. The essential feature of 
the device is a tube, closed a t its upper end and drawn 
out into a capillary a t its lower, which is sealed into 
the neck of the distilling bulb. A series of parallel 
fractional distillations made with the new and the 
old types of bulb, using technical carbonyl chlorido 
or a solution of sulphur dioxide in pure carbonyl 
chloride, showed th a t the vacuum ebullition tube is 
considerably more efficient than the ordinary type 
of distilling tube. The action of the tube is explained, 
and i t  is claimed th a t it  is quite as efficient in the 
fractional distillation of liquefied gases as is the use 
of an inert gas as recommended by Ramsay and 
Travers (Phil. Trans., 1901, A, 197, 58).

L. L. B irc u m sh a w .

V iscosim etry . W. S t a u f  (Kolloid-Z., 1925, 37, 
397—405).—An account of the theory of viscosimetry 
and a description of capillary, torsion, and technical 
viscosimeters. N. H . H a r t s h o r n e .

M icro -determ ination  of m e ltin g  and  tran s itio n  
tem p era tu res . D. V o r l a n d e r  and U. H a b e r l a n d  
(Ber., 1925, 58, [B], 2652—2656).—The microscope 
hot plate consists of a nickel disc in the centre of 
which is a quartz plate pierced with a hole in the 
edges of which platinum foil is inset. The foil is 
heated electrically. A small watch glass is fixed 
below the quartz plate and, during the measurements, 
covered by a second watch glass in such a manner 
that the substance under investigation and the 
quartz plate are in a very small, lens-shaped, hot-air 
bath. The instrument is calibrated by noting the 
current strength and potential a t the platinum foil 
necessary to melt standard compounds. H . W r e n .

L ab o ra to ry  p u re  cu ltu re  ap p a ra tu s . F. M.
H i l d e b r a n d t  (Ind. Eng. Chem., 1925, 17, 1279).— 
In  order to deal with relatively large quantities of 
active pure culture, an apparatus has been evolved 
consisting essentially of a culture tube connected 
by a side tube to the side tube of a Pasteur flask 
which holds sterile nutrient solution. Both are 
mounted on a wooden frame, and the culture tube is 
drawn down to a small diameter a t the bottom, and 
is furnished a t the top with a small bent-over tube 
with a cotton plug. A T-piece is interposed in the 
connexion of the flask, with glass beads in rubber 
for stopcocks, and the Pasteur flask is furnished with 
a guard a t the top. After filling the Pasteur flask 
two-thirds full of nutrient solution, the whole 
apparatus is sterilised, and tubes of antiseptic are hung 
under the lower openings of the culture tube and the 
connecting T-piece. A suspension of organisms is 
blown into the culture flask through the bottom 
opening with due precautions, and nutrient solution 
run in by raising the Pasteur flask. The culture can 
easily be withdrawn when required. The apparatus
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may readily be adapted for anaerobic work, and may H isto ry  of investigation  of in te rn a l p re ssu res , 
be used in acclimatising organisms to various types T. W. R ic h a r d s  (Chem. Reviews, 1925, 2, 315— 
of solution. D. G. H e w e r . 348).

M ineralogical C hem istry.
S ources of carbon  in  th e  p re -C am b rian  fo rm ­

ations. E. S. Moore (Trans. Roy. Soc. Canada, 
1925, [iii], 19, IV, 21—26).—Carbon occurs in pre- 
Cambrian rocks as carbonates, graphite, and solid 
bitumen (anthraxolite). These may have been 
derived from the primary hydrocarbons and carbon 
dioxide of igneous rocks; but in recent years much 
evidence has been forthcoming of the presence of 
algal plant remains in these ancient rocks, and i t  is 
therefore likely th a t the carbon may be of organic 
origin. A limestone from Belcher Islands, Hudson 
Bay, containing algal concretions, showed specks of 
graphite, and an analysis gave 0-21%.

L . J .  Sp e n c e r .
E q u ilib r iu m  betw een  carbon  dioxide and  

ca rb o n ates  in  th e  a ir, w a te r, an d  ea rth  of the  
globe. R. L e g e n d r e  (La Nature, 1925, 53, ii, 
138—142).—A discussion of the causes tending to 
increase or decrease the carbon dioxide content of 
the terrestrial atmosphere. The existing content is 
an equilibrium quantity, the resultant of reservoirs 
of atmospheric carbon dioxide and of carbonates in 
the earth, both dissolving and reacting in  an inter­
vening stratum  of water. Chlorophyll a t the 
atmosphere-water interface acts as a biological 
membrane, diminishing the partial pressure of the 
carbon dioxide a t the surface of contact.

Chem ical  Abstracts.
O rig in  of te r r e s tr ia l  h e liu m  and  its  associa tion  

w ith  o th er gases. S. C. L in d  (Proc. Nat. Acad. 
Sci., 1925, 11, 772—779).—The inert gases cannot 
have been produced or retained in the earth’s crust 
by chemical action; in the case of helium, its origin 
may be either primordial or due to radioactive 
decomposition. The gas wall have been migrating 
slowly to the surface, be swept along a t times by 
other gases, and be retained where a bed of shale 
capped by clay forms a favourable geological struc­
ture. I t  is generally, bu t not always, found in 
hydrocarbon gases, but in some cases with nitrogen 
which may possibly have been produced by the 
action of a-particles on nitrogenous organic m atter 
or n itrides; i t  is almost universally associated with 
some nitrogen. The various hypotheses are discussed 
and analyses are given of gases collected recently 
from Dakota and Belgian Congo. E. B. L udlam .

C olour and  com position  of th u n d erb o lts . E. 
Mathias (Compt. rend., 1925, 181, 1111—1114).— 
The colours most frequently observed are those of 
black bodies cooling, i.e., yellow, orange, or red. In  
many cases, however, blue, or a colour produced 
by superposition of blue on one of the preceding, is 
observed; these are attributed to burning sulphur, 
possibly arising from sulphur-containing organic 
m atter in the atmosphere. The blackening of gilded

objects, and the nature of odours observed in some 
cases, support this conclusion. S. I. L e v y .

E pido te of M onte R osso  di V erra  (M onte R osa 
g roup). T. Ca r pa n ese  (Atti R. Accad. Lincei, 
1925, [vi], 2, 349—355).—The epidote has a com­
position agreeing with the formula HCa2(Al,Fe)3Si30 13, 
and d 3-343. A comparison of its optical properties 
with its chemical composition indicates th a t it is to 
bo regarded as a normal member of the clinozoizite- 
epidote series of mixed crystals. E. G. T r y h o r n .

Id en tity  of com position  of p lancM ite  and  
sh a ttu ck ite . A. Sc h o ep  (Bull. Soc. chim. Belg., 
1925, 6, 315—321).—A well-crystallised sample of 
plancheite from Tantara was found to have the 
percentage composition : SiO,, 39-23; CuO, 44-99; 
CaO, 6-93; H 20 , 5-74; Co30 4, 0-49; C02, 2-75, 
total 100-22. After deducting Co30 4 and CaC03 the 
molecular formula indicated is 2Si02,2(Cu,Ca)0,H20, 
identical with th a t of shattuckite, but for the partial 
molecular replacement of copper oxide by calcium 
oxide. Indices of refraction were a = 1-665, y= l-720, 
whilst all water was eliminated a t 600—620°.

A. Co u sen .
A utun ite  fro m  L urisia . C. P orlezza  and A. 

D onati (Annali Chim. Appl., 1925, 15, 518—534).— 
The results arc given of chemical and speetrometrical 
analyses of autunite from the mines of Lurisia.

T. H. P o p e .
Beidellite , a  new  m in e ra l nam e. E. S. L arsen  

and E. T. W h er r y  (J. Washington Acad. Sci., 1925, 
15, 465—466).—A gouge-clay from Beidell, Colorado, 
previously described as leverrierite (A., 1917, ii, 324), 
is now named beidellite. I t  is a metasilieate with 
the formula Al20 3,3Si02,wH20 , where n  is about 4, 
coming between kaolinite and pyrophyllite. I t  is 
optically negative with small axial angle; n(a) 1-494, 
»(¡3) and n(y) 1-536; and is probably orthorhombic.

L. J .  Sp e n c e r .
C om position and  optical p ro p e rtie s  of b e id e ll­

ite . C. S. Ross and E. V. S h a n n o n  (J. Washington 
Acad. Sci., 1925, 15, 467—468).—New analyses are 
given o f : I, the finer separation from bentonite
from Nashville, Arkansas; II , the coarser separation 
of the same; III , iron-beidellite from Spokane, 
Washington. These, and earlier analyses of material 
previously referred to leverrierite, suggest the formula 
Al20 3,3Si02,4H20 . In  the green iron-beidellite, with 
rather higher refractive indices, there is a passage 
to Fe20 3.SSiO^fflgO.

S i0 2. T i0 2. A120 3. F e2Oa. FeO. CaO. MgO. H 20 .  Total.
I. 45-52 —  27-52 2-80 —  0-52 3-00 19-60 98-96

II . 45-12 —  28-24 4-12 —  0-88 2-32 18-72 99-40
III. 46-06 0-84 12-22 18-54 0-28 1-66 1-62 17-26 98-48

L. J . Sp e n c e r .
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Jap an ese  m in e ra ls  con tain ing  r a r e r  elem ents. 
I—III. Y. S ii ib a ta ,  K. K im u ra , and T. U e m u ra  
(Japanese J . Chem., 1923, 2, 1—20).—English 
translations, with some rearrangement, of papers 
previously published in Japanese (A., 1921, ii, 209; 
1922, ii, 220, 305, 516, SOI). L . J . S p e n c e r .

Jap an ese  m in e ra ls  con tain ing  r a r e r  elem ents.
IV. A nalyses of zircon, xenotim e, and  allan ite.
K. K im u ra  (Japanese J . Chem., 1925, 2, 73—79).— 
Crystals of reddish-brown zircon (d 4-3—4-4) and 
brownish-grey xenotime (d 4-4) were washed from a 
stream in the pegmatite region of Ishikawa, prov. 
Iwaki. The two are intimately intermixed and 
sometimes show parallel intergrowths. Zircon separ­
ated as far as possible from xenotime gave analysis I  
(also MgO, CaO, MnO traces). The rare-earths in 
excess of the phosphoric acid presumably belong to 
the zircon rather than to the xenotime. Analysis I I  
(also CaO 0-35) of radial aggregates of xenotimo shows 
the material to be a mixture of xenotime and zircon.

Itaro
SIO*. ZrO*. T70*. (Nb,Ta),0,. P*0*. Al*Oa. FcaO,. earths. Ign. Total.

I. 32-40 58-71 1-06 traco 1-31 0-25 0-95 3-79 2-10 100-57
II . 12-49 19-84 1-92 0-44 23-87 0-48 0-23 37-37 2-35 99-34

Allanite from the pegmatite of Ishikawa is black 
and radioactive with d 3-60. Analysis gave SiO, 
32-93, T h02 1-04, A120 3 14-51, Cc20 3 4-87, La„03 etc!
8-19, EeO 15-23, MnO 4-32, CaO 12-61, MgO 0-74, 
C02 0-11, H 20  4-58, U 02, Sn02 traces, total 99-73. 
Spectrum analysis of the rare-earth fraction (frco 
from ceria) shows a predominance of lanthanum and 
neodymium, and presence of yttrium , gadolinium, 
etc. L. J . S p e n c e r .

Jap an ese  m in e ra ls  con tain ing  r a r e r  elem ents.
V. A nalyses of ferguson ite , h ag a ta lite , and  
oyam alite. K . K im u r a  (Japanese J . Chem., 1925, 
2, 81—85).—Crystals of fergusonite, d 5-30, from the 
pegmatite of Hagata, province Iyo, gave on analysis : 
(Nb,Ta)20 5 44-97, Si02 0-79, TiO, 1-15, U 0 2 3-18,
SnOo 0-35, A1„03 1-35, Fe20 3 0-00! Y„03 etc. 40-39,
Nd20 3 etc. 0-89, CaO 1-40, MgO 0-58, C02 0-35,
H20  3-92, total 99-98. Spectrum analysis showed
the presence of predominant yttrium, together with 
scandium, neodymium, praseodymium, europium, 
dysprosium, hohnium, erbium, and thulium; and, in 
the tin  precipitate, of lead, copper, and germanium. 
Hagatalite is the name given to a variety of zircon, 
which occurs as small crystals embedded in biotite 
from the pegmatite of Hagata. The crystalline form 
is tha t of zircon, d 4-4. Analysis I  [also (Nb,Ta)20 6
2-7, U 0 2 trace] shows the presence of more rare- 
earths (mainly yttria) and less zirconia than in 
naegite (A., 1921, ii, 269). Another variety of zircon, 
named oyamalite, occurs in tho pegmatite of Oyama, 
province Iyo, as green to brown radial aggregates 
resembling naegite; analysis I I  (also P20 5 7-6) shows 
tha t in addition to rare-earths it contains a con­
siderable amount of phosphoric acid.

Bare
SiO*. ZrO*. ThO*. A1*0*. Fe*0*. earths. CaO. MgO. Ign. Total.

I. 29-7 42 0 1-5 2-S 2-3 13-1 0-3 0-2 5-5 100-1
H . 25-7 40-9 0-0 2-0 0-0 17-7 0-6 0-8 3-5 100-0

L. J . S p e n c e r .

B uttgenbach ite , a  new  m in e ra l. A. S c h o e p  
(Bull. Soc. chim. Belg., 1925, 34, 313—314).—See A., 
1925, ii, 1196.

O rganic C hem istry.
Identification  of p r im a ry  alkyl b ro m id es  and  

iodides. C. S. M a rv e l ,  C. G. G a u e r k e ,  and E. L. 
H i l l  (J. Amcr. Chem. Soc., 1925, 47, 3009—3011).— 
The alkyl halide (1 c.c.) is treated with magnesium 
(0-3 g.) in dry ether (15 c.c.), the solution filtered into 
a test-tube containing 4-5—5-0 g. of mercuric bromide 
or iodide, the mixture warmed and shaken for a few 
min., and then evaporated to dryness. Tho residue 
is boiled with 95% alcohol (20 c.c.), the extract 
filtered, diluted with water (10 c.c.), and cooled, when 
the corresponding mercuric alkyl halide separates. 
These derivatives are well crystallised, have well- 
defined in. p., and are well adapted to the identi­
fication of alkyl halides. The following new mercuric 
alkyl halides are described : mercuric ethyl, m. p. 
193-5°; n -propyl, m. p. 138°; isobutyl, m. p. 55-5°; 
n-amyl, m, p. 122°; n -hexyl, m. p. 118-5°; n -heptyl, 
m. p. 114-5°; and n -octyl bromide, m. p. 109°; mer­
curic n-propyl, m. p. 112-5°; n -butyl, m. p. 117°; 
and isobutyl iodide, m. p. 72°. F. G. W ills o n .

C atalytic hydrogenation  of o rgan ic substances.
0 .  S c h m id t .—See this vol. 134.

N arco tic  an d  tox ic effects of halogen  deriv ­
a tives of hydrocarbons. J .  M O lle r .—See B., 
1926, 75.

O xonium  com pounds. D. M c In to s h  (Trans. 
Boy. Soc. Canada, 1925, [iii], 19, II I , 71—72; cf. 
J.C.S., 1905, 87, 784; A., 1912, i, 825).—w-Propyl 
alcohol adds 1 atom of chlorine or bromine, methyl 
ethyl ketone 2 atoms, methyl acetate, n-propyl acetate, 
and isoamyl acetate (bromine only) 3 atoms. The 
additive compoimds melt a t a low temperature, are 
formed with slight heat evolution, and when sub­
stitution is prevented are not electrically conductive. 
The above substances, together with isopropyl 
alcohol, methyl propionate, ethyl butyrate, and 
acetic anhydride, give compounds with hydrogen 
bromide which in solution are electrically conducting. 
Ethylene glycol gives compounds containing 1 and 
2 mols. of hydrogen bromide, but forms no additive 
compounds with hydrogen chloride or iodide or with 
the halogens. J . S. C a r t e r .

C ondensations of th e  so d iu m  deriva tives of 
trim eth y len e  glycol and  glycerol. A. F a i r -  
b o u r n e  and G. E. F o s t e r  (J.C.S., 1925, 127, 2759— 
2764; cf. ibid., 1921, 119, 1035, 2077).—1-Chloro- 
2 : 4-dinitrobenzene reacts a t 100° with a solution of 
sodium in trimethylene glycol, and treatm ent with 
acetic acid leads to the separation of trimeihylene glycol 
mono-2 : i-diniirophenyl ether, m. p. 52° (acetyl deriv­
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ative, m. p. 85°, benzoyl derivative, m. p. 95°), and tri- 
methylene glycol bis-2 : 4-dinitrophenyl ether, m. p. 180°, 
the relative yields of which vary with the concen­
tration of the sodium derivative. Benzoyl chlorido 
with monosodium glyceroxido yields a-benzoyl- 
glycerol, but with disodium glyceroxido it yields tri- 
benzoylglycerol, m. p. 71—72° (from light petroleum), 
76° (from alcohol). Mono- or di-sodium glyceroxido 
reacts with ono equivalent of p-toluenesulphonyl 
chloride in ether or benzene solution to give glyceryl 
tri-p-toluenesulphonate, m. p. 103°, whilst glyceryl iri- 
benzenesulplionate, m. p. 80°, is similarly prepared. In  
spite of this, and of the fact of the formation of the 
bisdinitrophenyl ether, i t  is concluded th a t in the 
above condensation of l-chloro-2 : 4-dinitrobcnzene, 
direct interaction between halogen and hydroxyl 
groups does not occur, since no ionisable halogen 
is detected when l-chloro-2: 4-dinitrobenzene, in 
presence of calcium carbonate, is heated with glycerol, 
ethylene glycol, or trimethylenc glycol, or with tr i­
methylene glycol raono-2 : 4-dinitrophenyl ether in a 
solvent. Treatment of the mono-ether with a solution 
of sodium in trimethylenc glycol does not give rise to 
the bis-ether.

isoPropylideneglycerol 3 : 5-dinilrobenzoale, m. p. 
85° (prepared by interaction of 3 : 5-dinitrobenzoyl 
chloride and isopropylidencglycerol in presenco of 
quinoline and chloroform), is converted by dilute 
hydrochloric acid a t 70—80° into glycerol a-3 : 5- 
dinitrobenzoate, m. p. 118°; since this is also prepared 
by condensation of monosodium glyceroxide and 
3 : 5-dinitrobenzoyl chloride in ethereal solution, and 
sinco monosodium glyceroxide and p-nitrobenzoyl 
chloride similarly yield a-p-nitrobenzoylglycerol, the 
a-structure of monosodium glyceroxide is confirmed.

F. M. H a m er .

O xidation  of ethy l e th e r to  oxalic ac id  in  
p resence of u ra n y l n itra te . S. W. R ow ell  and
A. S. R u ssell  (J.C.S., 1925, 12 7 , 2900—2902).— 
When an ethereal solution of uranyl n itrate is exposed 
to sunlight in presence of water, after removal of the 
ether and of unchanged uranyl n itrate there remains 
the normal hydrated uranium oxalate, U 02C20 4,2H20 ; 
sometimes a basic oxalate is formed, probably 
U(OH)4,U 02C20 4,2H20  or U 02(0H)2,U 02C20 4,2H20. 
Exposure to sunlight of a neutralised ethereal solution 
of uranyl nitrate yields uranous hydroxide. Even 
carefully purified ether with uranyl nitrate gives the 
oxalate, but none results when ether is replaced by 
alcohol, although the latter favours the formation 
of uranium hydroxide in neutral solution. I t  is 
suggested th a t sunlight reduces the uranyl to the 
uranous ion and oxidises ether to diglycol, of -which 
part is oxidised to diglycollic acid and part hydrolysed 
to glycol, which is further oxidised to oxalic acid.

F. M. H am er .

F o rm atio n  of ethy l m erc ap tan  by  th e  action  of 
p hosphorus p en tasu lph ide on alcohol. P. S.
P isciitschim uka  (J. R uss. Phys. Chcm. Soc., 1925, 
56, 11—14).—The interaction of ethyl alcohol and 
phosphorus pentasulphide is expressed, according to 
Kekule, by the equation 5EtOH+ P2S- = P2O5+  
5EtSH and, according to Carius (Diss., Heidelberg,

1861), by the equation 5 E t0 H + P 2S5= H 20 + H 2S-{- 
E t3P 0 2S2-f E t2H P 0 2S2. The author finds th a t the 
reaction between anhydrous alcohol and phosphorus 
pentasulphide under various conditions always yields 
diethyl dithiophosphate, SH-SP(OEt)2. A t a high 
temperature, this acid decomposes with evolution of 
ethyl mercaptan in small proportions. Treatment 
of the lead salt of the acid with ethyl iodide yields its 
ethyl derivative, SEt-SP(OEt),, which may be obtained 
also by heating in a sealed tube a mixture of sulphur 
with the compound PClySEt (cf. Michaelis, A., 1872, 
283) and treating with dry sodium ethoxide the 
resulting ethyldithiophosphoryl chloride, SEt*SPCl2, 
b. p. 92°/10 mm., ¿J 1-4453. Tho ethyl derivative 
of diethyl dithiophosphate, bu t not the acid itself, 
readily gives ethyl mercaptan when heated with water,

T. H. P o p e .

H ydroxy- an d  e thoxy-m ercap tans an d  th e ir  
condensation  p ro d u c ts . C. A. R o ja h n  and G. 
L em m e  (Arch. Pharm., 1925, 263 , 612—624).—Tho 
following compounds have been prepared in an effort 
to obtain alkyloxy- or hydroxy-derivatives of tho 
sulphonal or veronal series. The effort has up to the 
present proved abortive because tho mercaptols 
resist oxidation. The compounds, unless otherwise 
specified, aro oils without unpleasant odour. Those 
for which no b. p. is given decompose on heating.

y-Ethoxypropyl mercaptan, b. p. 52—54°/20 mm., is 
prepared by treating y-bromopropyl ethyl ether with 
potassium hydrogen sulphide; when treated with 
dilute alcoholic sodium hydroxide and benzyl chloride, 
i t  yields y-ethoxypropyl benzyl sulphide, b. p. 161°/18 
mm., which is oxidised by hydrogen peroxide to the 
corresponding sulphone, m. p. 45—46°. When 
y-ethoxypropyl mercaptan is dissolved in acetone and 
the solution heated with zinc chloride, acetone di-y- 
ethoxypropylmercaptol (isopropylidene di-y-ethoxy-
propyl disulphide), CMe2[S*[CH2]3,OEt]2, is formed. 
An analogous product is formed when methyl ethyl 
ketone is used, or is prepared also by ethylating (with 
ethyl sulphate) the corresponding dihydroxymercaptol 
(see below). By treating y-chloropropyl alcohol with 
sodium hydrogen sulphide y-hydroxypropyl mercaptan,
b. p. 85—90°/15 mm., is obtained. I t  yields a 
dibenzoate, and, when heated -with fuming hydro­
chloric acid, y-thiolpropyl y-cliloropropyl sulphide, 
the benzoate of which is described. yy-Dihydroxy- 
propyl disulphide is obtained by oxidising the mer­
captan with sodium hydroxide and iodine. Its  di­
benzoate is described. y-Hydroxypropyl benzyl sul­
phide has b. p. 185— 188°/20 mm. (slight decomp.) and 
also affords a benzoate, iso Propylidene di-y-hydroxy- 
propyl disulphide and its dibenzoate, and the corre­
sponding mercaptols from methyl ethyl ketone and 
benzaldehyde, and their dibenzoates, are also described. 
The diacetate of (3-hydroxyethyl mercaptan (Bennett, 
J.C.S., 1921, 119, 423) has b. p. 118—120°/25 mm. 
$-Ethoxyethyl mercaptan, which is obtained in poor 
yield owing to side reactions, diethylene disulphide 
and other products being formed, has b. p. 37—40°/15 
mm. The corresponding disulphide, which also is a 
by-product, has b. p. 150—152°/15 mm. ^-Ethoxy- 
ethyl benzyl sulphide has b. p. 146°/16 mm., and is 
oxidised to the corresponding sulphone, m. p. 53°
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(Fromm and Jorg, A., 1925, i, 352). isoBuiylidene 
di-^-cthoxyelhyl disulphide is described.

When dichloroacetone interacts ■with mercaptans, 
the chlorine atoms, and not the ketonic group, take 
part. An alternative way of obtaining the sulphones 
referred to  above is therefore not feasible, ay-Di- 
ethylthiolacetone, from dichloroacetone and ethyl 
mercaptan, has b. p. 117—121°/15 mm. (semicarb- 
azone, m. p. 98—99°, dimethiodide, m. p. 182°); it 
is accompanied by afifiy-teirathioelhylpropane, b. p. 
51—53°/15 mm., which is the chief product when an 
excess of ethyl mercaptan is used.

W. A. S i lv e s t e r .

M eth y ltrich lo ro m eth y lsu lp h u r chloride. Ch e m . 
F a b r .  S c iie r in g .— See B., 1926, 38.

yy'-D ichlorodipropyl su lphide. G. M. B e n n e t t  
and A. L. H ock (J.C.S., 1925, 127, 2671—2677).— 
The action of sodium sulphide on y-chloropropyl 
alcohol yielded yy'-dihydro.vydipropyl sulphide (bis- 
phenylurethane, m. p. 146— 148°), and this on chlorin­
ation gave yy'-dichlorodipropyl sulphide, b. p. 162°/43 
mm., cff (vac.) 1-175, n”  1-5075, which formed a 
compound with platinic chloride, m. p. 83-5—85°, and 
an unstable dibromide. The chloro-sulphide gave on 
oxidation yy'-dichlorodipropylsulphone, m. p. 66°, 
and with methyl iodide and mercuric iodide yielded 
dichlorodipropylmethylsulphoniummercuri-iodide, m. p.
84—88°. When heated with phenol and sodium 
ethoxido, the chloro-sulphide formed yy'-diphenoxy- 
dipropyl sulphide, m. p. 45°, and similarly yy'-di- 
p -lolyloxydipropyl sulphide, m. p. 50—52°, was 
obtained. W ith piperidine, yy'-dipiperidinodipropyl 
sulphide (picrate, m. p. 200°) was formed. The rates 
of reaction of pp'-dichlorodiethyl and yy'-dichloro- 
dipropyl sulphides with alcoholic alkali are approxim­
ately as 60 :1 . B. W. A n d e rs o n .

Iso m erism  in  com pounds con tain ing  tw o 
s im ila r  asy m m etric  su lp h u r a tom s. E. W e d e ­
k in d  (Ber., 1925, 5 8 , [B], 2510—2518).—Diethyl 
ethyleno sulphide slowly unites with methyl iodide a t 
the atmospheric temperature to  yield ethylene- 
dimethylethylsulphonium iodide, C2H4(SMeEt*I)2, 
which is separable by crystallisation from dilute 
alcohol into a sparingly soluble a-salt, decomp. 154°, 
and a more freely soluble $-salt, m. p. 123—124°. 
Measurable crystals have not been obtained, but the 
compounds are sharply differentiated from one 
another by crystalline form and solubility in 75% 
alcohol. I t  remains uncertain whether the isomerism 
persists in a series of salts; those of the two series do 
not appear to differ from one another markedly in 
appearance or temperature of decomposition, but 
complete identity cannot bo assumed, since measurable 
crystals have not been obtained, and instances are on 
record in which isomeric salts decompose a t the same 
temperature. The following salts have been obtained 
from the a- and (3-iodides : mercuric chloride com­
pound, CgH20S2Hg2Cl6, m. p. 191°; cadmium iodido 
compound, C8H20S2CdI4, decomp. 147—148°; chloro- 
platinate, decomp. 236° after softening; chloroaurate, 
C8H20S2Au2C18, decomp. 225°; picrate, decomp. 170°; 
perchlorate, decomp. 227°. The (3-perchlorate appears 
to dissolve in water rather more freely than the

a-perchlorate. Attempts to resolve the salts by means 
of d-camphorsulphonic acid or d-bromocamphor- 
7r-sulphonic acid gave negative results on account of 
experimental difficulties. The d-camphorsulphonale 
from the a-iodide has m. p. 183°, whereas the corre­
sponding salt from the (3-iodide has m. p. 189—190°. 
The d-bromocamphor-u-sulphonates of the a- and 
(3-series have m. p. 157—159° and 160° (indef.), 
respectively; the a-salt crystallises in long needles 
which, when preserved beneath the mother-liquor, 
become transformed into thick, coarse prisms. An 
actual interconversion of the salts of the two series 
could not be achieved.

Diethyl trimethylene disulphide, b. p. 228—231°, 
is converted by methyl iodide into the corresponding 
sulphonium iodide, C9H22I 2S2, m. p. (indef.) 112°, 
which could not be separated into two possible 
isomerides. H. W r e n .

Acid an d  sa lts  s tro n g ly  ab so rb in g  u ltra -v io le t 
ray s . T. Su zu k i and S. Sa k u r a i.—See B., 1926,76.

A cetato- and  fo rm ato -ca tions of cadm ium , 
m anganese , lead , an d  th e  a lk a lin e -earth  m eta ls .
R. W ein la n d  and H. Schlaicii (Z. anorg. Chem., 
1925, 150, 35—46).—The following complex salts of 
cadmium acetate are described :

[Cd2(0Ac)2](0Ac)(C104),3H20 ; 
[Cd2(0Ac)2](N03)2,3H20 ; [Cd3(0Ac)4](C104)2,2H20 ;

[Cd2(0Ac)2][0-C6H2(N 02)3]„CH3-C02H,3H„0;
[Cd2(OAc)2](O-C6H4-NO2)2,2OH-C0H4-NO2,CH3:CO2H,

6H20 ;
[Cd2(HC02)2][0-C6H2(N02)3]2,6H20.

The first three are obtained by mixing cadmium 
acetate and the appropriate acid in aqueous solution, 
but the picrates and p-nitrophenoxides are obtained 
iron concentrated acetic or formic acid. A picrate of 
manganese acetate, [Mn2(0Ac)2][0-CcH2(N02)3]2, and 
the following p-nitrophenoxides are similarly obtained : 

[Mn3(0Ac)4](0-C6H4-N0„)2,CH3-C02H,9H20 ;
[Pb,(0Ac),](0-C6H4-N02)„2CH3-C02H,

[Ba2(0Ac)„](0“CfiH4-N02)2,2CH3-C02H ,6H ,0 ;
[Sr2(0Ac)2](0-C6H4-N02),,2CH3-C0“2H,6H“20 ;
[Ca2(0Ac)2](0-C6H4-N02)2,2CH3-C02H,4H20.

A. G e a k e .

a-Ethyloctoic acid  and  its  es te rs . A. W. Dox 
(J. Amer. Chem. Soc., 1925, 47, 3008—3009).—dl-a- 
Ethylodoic acid, b. p. 252—255°, d25 0-8905, is obtained 
in practically quantitative yield by distilling ethyl- 
hexylmalonic acid (cf. A., 1924, i, 1037). The 
following esters were prepared : methyl, b. p. 213— 
215°; ethyl, b. p. 221—223°, d25 0-8580 ; propyl, b. p. 
238—240°, d25 0-8578; and n -butyl, b. p. 255—257°, 
d25 0-8571. The first two esters do not react with cold, 
saturated, alcoholic ammonia. F. G. W illso n .

E volution of hydrogen  p erox ide  fro m  oils on 
exposure to  ligh t. G. F. A. St u t z , H. A. N elso n , 
and F. S. Sch m u tz .—See B., 1926, 20.

D ecom position  of oxalic acid by  acetic 
anhydride . E. L. W h it fo r d  (J. Amer. Chem. Soc., 
1925, 47, 2934—2938).—The decomposition of oxalic 
acid in acetic anhydride solution is a reaction of the 
first order, P 5=0-0128, £*=0-0375, and ¿«=0-1105, 
The decomposition is not catalysed by carbamide,
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pyrrole, aniline, phenylhydrazine, or aceto-, propio-, 
or butyro-nitriles. Impure picoline, lutidine, and 
collidine increase the rate of decomposition. The 
addition of pyridine also increases the rate of decom­
position, but causes the temporary separation of 
pyridine hydrogen oxalate, which disappears as the 
reaction proceeds. The insolubility of this oxalate 
of pyridine in acetone, in comparison with those of 
pyridine derivatives, renders it  suitable for the 
isolation of small quantities of pure pyridine from the 
commercial material. In  pyridine solution, 1 mol. of 
acetic anhydride brings about the decomposition of 
1 mol. of oxalic acid, indicating the probable form­
ation of an intermediate compound between the two, 
the decomposition then being formulated H2C20 4+  
Ac20  H2C20 4,Ac20  - >  C 0 + C 0 2+2H0-Ac. The 
reaction-velocity constants, in pyridine solution, are 
independent of the amount of acetic anhydride added.

F. G. W illso n .
U rany l oxalate . A. R a y n a u d  (Bull. Soc. chim., 

1925, [iv], 37, 1375—1376).—The original work of the 
author (A., 1912, i, 535) was corrected by a later paper 
(Soc. Sci. Phys. Nat. Bordeaux, Meeting on March 26, 
1914), which anticipates and confirms the results of 
Colani (A., 1925, i, 1235) on the hydration and 
dehydration of uranyl oxalate. W. H u m e-R o th er y .

F o rm atio n  an d  g ro w th  of silver nuclei in  th e  
decom position  of s ilv e r oxalate . J .  T . M ac­
d o n a ld  and C. N. H in s h e l w o o d .— See this vol., 134.

A lum in ioxala tes of som e optically  active bases. 
T . B. Ch il d , E. R o b er ts , and E. E. T u r n e r  (J.C .S ., 
1925, 127, 2971—2972).—By the action of barium 
aluminioxalate on the sulphate of the base, strychnine 
aluminioxalate, [a]̂ 5 —24-0° to —21-0°, was prepared, 
and similarly 1 -mcnthylamine aluminioxalate, [a];) 
—28-5°, and 1-phenylethylamine aluminioxalate, [a]g 
—3-00°, were obtained. Recrystallisation of these 
compounds gave no evidence of resolution. Potassium 
distrychnine aluminioxalate and dipotassium d-phenyl- 
ethylamine aluminioxalate gave no better results. 
Cinchonidine aluminioxalate was obtained as a gummy 
solid. B. W. A n d e r so n .

E thy l yy-d iethoxyacetoacetate as a  re a g e n t fo r 
th e  sy n thesis  of g lyoxalines. E. W. R u g e ley  and 
T. B. J ohnson  (J. Amer. Chem. Soc., 1925, 47, 
2995—3002).—For the preparation of ethyl yy-di- 
ethoxyacetoacetate, moist silver diethoxyacetoacetate 
may be agitated for 12 hrs. with ethyl iodide in moist 
ether a t the ordinary temperature (cf. Johnson and 
Cretcher, A., 1915, i, 1002; 1916, i, 756). Synthesis 
of this ester could not be accomplished by the method 
of Hamel (A., 1921, i, 537). When treated with 
nitrous acid (cf. Jovitschitsch, A., 1895, i, 447), the 
ester yields an isoniiroso-derivative, decomposing 
when heated, which could not be reduced to  the 
corresponding amine. Ethyl a-broino-yy-dielhoxy- 
acetoacctate, decomposing when heated, appears to be 
formed by the action of bromine in carbon disulphide 
on the above ester. I t  does not react with carbamide, 
and the products of reaction with ammonia could not 
be purified. Treatment with hydrogen bromide 
affords ethyl a-bromoglyoxalacetale, m. p. 119°. Con­
densation of ethyl yy-diethoxyaeetate or ethyl

formate with ethyl hydantoato, or of the first-named 
with ethylurethane acetate, in  presence of sodium 
ethoxido, could not be accomplished. When treated 
with chlorodimethyl ether, ethyl sodio-yy-diethoxy- 
acetoacetate affords ethyl a-methoxymethyl-yy-diethoxy- 
acetoacetate, b. p. 130°/4 mm., w23 1-4387. Diethyl 
yy-diethoxyacetosuccinale, b. p. 156°/3 mm., r 21 1-4370, 
is obtained by alkylation of ethyl yy-diethoxyaceto­
acetate with ethyl chloroacetatc, or by application of 
the Claisen reaction to  the former with diethyl 
succinate. I t  yields, on hydrolysis with barium 
hydroxide, succinic acid [identified as its benzyl- 
^■thiocarbarnide salt (+ 2 H 20), m. p. 153°], andglyoxal- 
propionic acid, a  small proportion of the latter being 
also obtained on hydrolysis -with sulphuric acid or 
sodium hydroxide. The bearing of these results on 
the production of therapeutically valuable glyoxaline 
derivatives is discussed. F. G. W il l so n .

F o rm atio n  of c itric  acid  fro m  gluconic ac id  by 
m oulds. C. W e h m e r  (Ber., 1925, 58, [JS], 2616— 
2619).—Calcium gluconate is converted by a species 
of Aspergillus niger (strain 8 of A., 1924, i, 1282) into 
citric acid and smaller amounts of oxalic acid, whereas 
oxalic acid is almost exclusively produced by A . niger 
cinnamomeus. Additional confirmation is thus 
given to  the hypothesis th a t the oxidative degradation 
of sugar follows the course dextrose —>■ gluconic 
acid—»-citric acid—»-oxalic acid —»-carbon dioxide, 
bu t the mechanism of the formation of citric acid 
remains unexplained. H. W r e n .

F o rm atio n  of c itric  ac id  fro m  gluconic ac id  
by Aspergillus. R. Sc h r e y e r  (Ber., 1925, 58, [JB], 
2647 ; cf. Falck and Kapur, A., 1924, i, 917).—Citric 
acid is formed by the action of A . fumaricus on 15%, 
bu t not on 10% solutions of calcium gluconate.

H. W r e n .

C o nstitu tion  of a-ketogluconic acid. M . H ô n ig  
(Ber., 1925, 58, [B], 2644—2646; cf. Hônig and 
Tempus, A., 1924, i, 712).—In  reply to van Niel and 
Hooft (A., 1925, i, 1237), the author accepts the 
possibility of the non-homogeneity of the yeast used 
in the fermentation of a-ketoglueonic acid, but 
maintains the identity of the d-arabinose produced 
thereby, which does not rest solely on the isolation of 
the osazone, but also on the oxidation of the carbo­
hydrate to carbon dioxide and d-arabonic acid, 
isolated as the calcium and phenylhydrazine salts. 
The relationship of the a-ketogluconic acid to the 
product obtained by Bertrand (A., 1904, ii, 760) and 
by Kiliani (A., 1922, i, 1111) remains undecided.

The substance, C18H24O0N4, described (loc. cit.) as 
the osazone of a-ketoglutarie acid is identified as the 
phenylhydrazone of the plienylhydrazide of the kelonic 
acid. H. W r e n .

E lectro ly tic  red u c tio n  of aldehydes. I. F o rm ­
aldehyde an d  acetaldehyde. G. S him a  (Mem. Coll. 
Sci. Kyoto, 1925, 9, 183—196).—The electrolytic 
reduction of formaldehyde and acetaldehyde yields 
in each case 80—90% of the corresponding alcohol, 
but the current efficiency in the former case is 52% as 
against 80% in the latter. The concentration of the 
aldehyde must not be high, on account of possible 
polymerisation. Reduction of acetaldehyde to ethyl
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alcohol is best carried out a t 20°, using 10—15% 
sulphuric acid solution, a lead cathode, and a current 
density of 3-5—4 amp./cm.2 The aldehyde con­
centration should be kept a t about 5%.

B. W. A n d e r so n .

A ssim ila tion  hypothesis. D. V o r la n d er  (Bor., 
1925, 58, [B], 2656—2658).—Previous results on the 
production of formaldehyde and oxygen from carbon 
dioxide and water under the influence of light in the 
absence of protoplasm or organised m atter are 
contradictory, possibly on account of reversibility of 
the reaction. Attempts are described to remove 
the formaldehyde as produced by precipitating it 
with 5 : 5-dimethylcyc/ohexane-l : 3-dione. Negative 
results are obtained when water saturated with 
5 : 5-dimethylcyc/ohexane-l : 3-dione is treated with a 
current of carbon dioxide for months in sunlight or 
daylight or for weeks in the light from a mercury- 
quartz arc. Reaction is not induced by the presence 
of salts, alkalis, acids, uranyl sulphate, cerium 
carbonate or chloride, titanous sulphate, ferrous 
sulphate, or pyridine. H. W r e n .

A ldehyde ace ta l of m ethylg lyoxal. C. N e u b e r g  
and 0 . D alm er  (Biochem. Z., 1925, 162, 488—489). 
—Commercial dichloroacetic acid can be used in the 
preparation of ethyl diethoxyacetate, since the mono- 
and di-ethoxy-esters are readily separable by fraction­
ation. ” P. W. Cl u tte r b u c k .

R eduction  of ketones in  p resence of p la tin u m - 
black. M. F a il l e b in  (Compt. rend., 1926, 182, 
138—140).—See this vol., 50.

C laisen reaction . G. T. Morgan  and E. H olmes 
(J.C.S., 1925, 127, 2S91—2896).—The higher methyl 
monoketones, C„H2n+]/CO-CHo, from « = 7 to  «=19, 
condense normally with ethyl acetate, giving a 
satisfactory yield of ay-diketone,

CnH2n+1-CO-CH2-CO-CH3.
The acids C„H2n+i‘C02H, where « = 1 0 ,12,14, and 18, 
are obtained by oxidising the methyl ketono of the 
next higher acid and are isolated as barium salts. 
The method consists in condensing the ketone, 
prepared by distillation of the barium salt of the 
corresponding fa tty  acid with barium acetate, with 
sodium and ethyl acetate, acidifying with acetic acid, 
and isolating the co-ordinated copper derivative of 
the diketone, from which treatm ent with sulphuric 
acid in presence of ether liberates the diketone itself. 
The following are described : n -ocloylacclone, b. p. 
248°/755 mm., 118°/5 mm., copper salt, m. p. 118°; 
n -nonoyla-ceione, b. p. 150°/15 mm., copper salt, m. p. 
115-5°; «-decoylacetone ; n -undccoylacetone, m. p. 
28°, copper salt, m. p. 112°; n-dodeeoylacetone, m. p.
31—32°, copper salt, m. p. 112-5°; n -tridecoylacetone, 
m. p. 35°, copper salt, m. p. 111° ; n -tetradecoylacetone, 
m. p. 39°, copper salt, m. p. 112° ; n-pentadecoylacelone, 
m. p. 42°, copper salt, m. p. 111°; n -hexadecoyl- 
aceione, m. p. 49°, copper salt, m. p. 112°; n-hepta- 
decoyla-cetone, m. p. 51°, copper salt, m. p. 112°; 
n-ocladecoylacelone, m. p. 52-5°, copper salt, m. p. 113° ; 
n-nonadecoylacetone, m. p. 55°, copper salt, m. p. 
112-5° ; n -eicosanoylaceione, m. p. 57°, copper salt, m. p. 
114°. The influence of lengthening the carbon 
chain on the b. p. of the lower diketoncs, m. p. of

the higher members, and fusibility of their copper 
salts, is shown in the form of graphs. The blue 
colour of the copper salts becomes less pronounced as 
the series is ascended. Probably the wholo series of 
diketones would condense with tellurium te tra ­
chloride (cf. this vol., 188). F. M. H am er .

D ynam ic iso m erism . XX. A m pho teric  so l­
v en ts as ca ta ly sts  fo r th e  m u ta ro ta tio n  of the  
su g a rs . T. M. L ow ry  and I. J . F a u l k n e r  (J.C.S., 
1925, 127, 2883—2887; cf. A., 1925, i, 8S6).—A 
mixture of pyridine with twice its w-cight of water gives 
a maximum velocity of mutarotation for dextrose, 
or for tetramcthylglucose, which is twenty times as 
great as the velocity for a solution of the sugar in  pure 
water. Neither pyridine nor cresol has appreciable 
catalytic properties when water is not present, but a 
mixture of two parts of cresol to one part of pyridine 
is twenty times more active than is water in promoting 
the mutarotation of tetramethylglucose. The great 
activity of the mixed solvent is attributed to its 
amphoteric character. I t  is concluded that, for a 
proton within the sugar molecule to  change its 
position, it is necessary to supply a medium into which 
a proton can escapo and from which a proton can be 
provided. This theory is supported by the fact th a t 
the only substances known to act as catalysts for the 
mutarotation of the sugars possess cither acidic or 
basic properties or both. Acetone and ethyl acetate, 
even in presence of water, do not accelerate m uta­
rotation. F . M. H a m er .

M echan ism  of ca rb o h y d ra te  oxidation . I. 
D extrose, d -m annose , laevulose, d- an d  I-a ra -  
binose, and  d l-g lyceraldehyde. W. L . E v a n s ,
C. A. B u e iil e r , C. D. L oo k er , R. A. Cra w eo rd , 
and C. W. H oll (J. Amer. Chem. Soc., 1925, 47, 
3085—3098).—When the above compounds are 
oxidised by dilute aqueous potassium permanganate, 
the product, in neutral solution, is carbon dioxide in 
practically quantitative yield. In  alkaline solution, 
oxalic acid and a volatile acid (probably acetic) arc 
also formed. Elevation of temperature of oxidation 
results generally in increase of carbon dioxide, and 
decrease of oxalic acid, in  the product. Results a t 
50° are identical for dextrose, laivulose, and 
d-mannose, and a t -75° for dextrose and lsevulose, 
which affords a verification of the results of de Bruyn 
with regard to  the action of alkalis on these carbo­
hydrates ; i t  is concluded th a t these identities 
must be due to equilibria in aqueous solution leading, 
from either carbohydrate, to the same active com­
ponent, in accordance with the views of Nef. At 
50—100°, with increasing concentrations of alkali, 
the yield of oxalic acid from lsevulose reaches a 
maximum, a minimum, and a second maximum, the 
yield of carbon dioxide varying conversely. I t  is 
concluded th a t this is due to the intermediate form­
ation, in amount varying with the alkali concentration, 
of formaldehyde, glycollaldehyde, and glyceraldehyde, 
the first being oxidised to carbon dioxide, and the 
last two to  oxalic acid and carbon dioxide. The 
second maximum of oxalic acid is ascribed to the 
intermediate formation of lactic acid.

F. G. W illso n .
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M echan ism  of ca rb o h y d ra te  oxidation. II . 
O xidation  of d-galactose. W. L. E v a n s  and C. A. 
B u e i i l e r  (J. Amer. Chem. Soc., 1925, 47, 3098— 
3101; cf. preceding abstract).—The oxalic acid- 
carbon dioxide ratio in the product of oxidation of 
¿-galactose varies with the alkalinity, owing to the 
shifting of the equilibria between the above carbo­
hydrate and its isomerides with varying alkalinity. 
W ith increase in alkalinity, the above ratio tends to 
become identical for dextrose and ¿-galactose, a 
result ascribed to the increasing predominance of 
glyceraldehyde in the equilibria derived from both 
carbohydrates. As elevation of temperature shifts 
the equilibria also in  the direction of glyceraldehyde, 
it also tends to  identity in the oxalic acid-carbon 
dioxide ratio in the oxidation products from the two 
carbohydrates. P. G. W il ls o n .

M echan ism  of carb o h y d ra te  oxidation . III . 
O xidation  of th e  hex ito ls d -m ann ito l, d -so rb ito l, 
an d  dulcito l. W . L . E v a n s  and C. W . H o l l  (J . 
Amer. Chem. Soc., 1925, 47, 3102—3105; cf. preceding 
abstracts).—The oxidation of the above hexitols by 
aqueous potassium permanganate yields results 
qualitatively similar to  those reported for dextrose 
and galactose; it is concluded th a t the oxidation 
proceeds through the intermediate formation of 
aldohexoses. P. G. W il ls o n .

O xidation  of d ex tro se  by  m ean s  of copper in  
so d iu m  carb o n ate  so lu tion  (S o ldain i's  reagen t).
P. W. J e n se n  and P. W. U i-son (J. Amer. Chem. Soc., 
1925, 47, 3019—3024).—Copper chloride (275 g.) was 
added, in aqueous solution, to an aqueous solution of 
sodium carbonate (275 g., anhydrous). Dextrose 
(25 g.) was then added, the mixture diluted to  2500
c.c., and vigorously agitated a t 100° until precipit­
ation of cuprous oxide was complete, the reaction 
requiring about 8 hrs. After removal of the cuprous 
oxide, the filtrate was acidified with hydrochloric acid 
and excess of copper removed as sulphide, the filtrate 
from this being then evaporated a t 50—-70°/20—30 
mm., and the residue freed from volatile acids by 
several distillations to dryness with 100-e.c. portions 
of distilled water. The following products, in amounts 
quoted, were in this way obtained from 200 g. of 
dextrose. Formic acid, 30-86 g . ; glycollie acid, 
15-3 g .; gluconic acid, 1—2 g . ; mannonic acid, small 
amount; arabonic acid, 6 g., isolated as the brucine 
salt; erythronic acid, 3-6 g., isolated as the brucine 
salt and identified as the lactone; ¿¿-glyceric acid,
6-2 g., isolated as the brucine salt; and ¿-threonic 
acid, trace. These products differ from those 
obtained by oxidation with Fehling’s solution only in 
the relatively smaller amount of hexonie acids present 
in  the oxidation product. F. G. W il ls o n .

B ehav iou r of d ex tro se  an d  ce rta in  o th e r 
ca rb o h y d ra te s  to w ard s  dyes an d  to w ard s  
p o tass iu m  fe rricyan ide  in  an  a lkaline m ed iu m .
E. K n e c h t  and E. H i b b e r t  (J.C.S., 1925, 127, 
2854—2860).—In  the presence of potassium or 
sodium hydroxide, under specified conditions, certain 
carbohydrates are oxidised to a definite degree by 
methylene-blue or by potassium indigotintetra- 

L

sulphonato, the excess of which is titrated  with 
titanous chloride. The amount of indigotin reduced 
corresponds with 3 atoms of oxygen per mol. of 
dextrose, galactose, or glucosamine hydrochloride, 
4 atoms per mol. of lajvulose, 31 per mol. of invert- 
sugar, and 6 per mol. of maltose, whence it appears 
th a t maltose has undergone hydrolysis. 2 : 2'-Bis- 
oxythionaphthendisulphonic acid behaves similarly 
with dextrose and Isevuloso, whilst with dextrose, laevu- 
lose, and glucosamine, potassium ferricyanide gives tho 
same results as does indigotin. I t  is concluded that 
dextrose and galactose are converted into tetrahydr- 
oxyhexanedicarboxylic acids, and th a t hevulose gives 
equimolecular proportions of a mono- and a di-carb- 
oxylic acid. On using potassium ferricyanide to 
oxidise dextrose, titration with alkali yields results 
which confirm the hypothesis th a t a dicarboxylic acid 
is formed. Use of an alkali carbonate and hydrogen 
carbonate in the titration of dextrose with indigotin 
does not give rise to a higher degree of oxidation. If 
dextrose or kevulosc is boiled for 2 min. with excess of 
sodium hydroxide, the amount of alkali neutralised 
corresponds -with 2 mols. of lactic acid. Glycuronic 
acid can be determined volumetrically by means of 
potassium indigotintetrasulphonate, or by the osazone 
titration method. In  presence of alkali hydroxide, 
kitone-blue A supplies two atomic proportions of 
oxygen to both dextrose and lcevulose, corresponding 
with production of glycuronic acid and hydroxy- 
gluconic acid, respectively; by superimposing an 
indigotin titration on the kitone-blue titration, one 
more atom of oxygen is taken up in each case. 
Rosinduline 2B (or G) supplies one atomic proportion 
of oxygen to dextrose, and on superimposing a methyl- 
one-blue titration no further oxidation occurs; i t  is 
suggested th a t gluconic acid is the oxidation product,

P. M. H a m e r .

R educing  pow er of m eth y la ted  su g a rs . G.
Zem pl£:n and G. B r a u n  (Ber., 1925, 58, [B], 2566— 
2570).—A method is described for tho identification 
of partly methylated sugars if obtained in small 
amount by the hydrolysis of methylated disaccharides 
and thus not actually isolable in substance. The 
sugar is hydrolysed with boiling 2-5% hydrochloric 
acid for 3 hrs. and the reducing power determined 
by Bertrand’s method. The following data are 
obtained on the basis tha t the reducing power of 
dextroso=100: Pye-trimethyl-lsevoglucosan, after
hj'drolysis, 10-6; Pye-trimethylglucose, 9-8; Pye-tri- 
methylmethylglucoside, after hydrolysis, 9-4; py£-tri- 
methylglucose, 27-1; Pye£-tetramethylglucose, 13-6; 
pys£-tetramethylmethylglucoside, after hydrolysis,
12-5; heptamethylmethylgentiobioside, after hydro­
lysis, 12-1; heptamethylmethylcellobioside, after 
hydrolysis, 20-2. H. W r e n .

S yn thesis  of Pye(or Py8)-trim ethylglucose. J.C. 
I r v i n e  and J . W. H. O ld h a m  (J.C.S., 1925, 127 , 
2729—-2735).—The constitution of Pys-trimethyl- 
glucose has been confirmed by the following synthesis : 
triacetylglucosan was converted into triacetyldi- 
bromoglucose; from this was formed triacetylmethyl- 
glucoside bromohydrin, which with alcoholic ammonia 
yielded methylglucoside bromohydrin. The bromo-
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liydrin when methylated gave a mixture from which 
pure trimethylmethylglucoside bromohydrin was 
isolated. This, when heated a t 150° with alcoholic 
potassium acetate, gave a 72% yield of a pure crystal­
line trimethyl-p-methylglucoside identical with tha t 
obtainable from the trimethylglucose under investig­
ation. In  the glucoside finally obtained, the liydroxy- 
group occupies the position of the bromine atom in 
triacetylmethylglucoside bromohydrin, and as Fischer 
reduced the latter to triacetylmethyh’sorhamnoside, 
the group must be in the ¿[-position and the methyl 
groups in tho corresponding sugar must be in the 
positions p, y, and e. Dibromotriacetyl-glucose, 
-maltose, and -glucosan are all convertible into 
the same form of trimethylglucose.

B . W . A n d e r so n .

Acetone [isopropylidene] com pounds of su g a rs  
and  th e ir  deriva tives. III . C onstitu tion  of 
p-diisopropylidenefructose. H. O h le  [with I. 
R oller  and G. B krend ] (Ber., 1925, 58, [B], 2577— 
2584; cf. A., 1924, i, 1168).—To elucidate the 
structure of ¡3-dmopropylidenefructose (loc. cit.), tho 
compound has been converted by the methods of 
Purdie, Freudenberg, and Hixon, and, most advan­
tageously, by methyl sulphate and sodium hydroxide, 
into p-dnsopropylidenemethylfruclosc, m. p. 48—49°, 
M o -38-26° in alcohol, —29-53° in chloroform, and 
the latter substance has been hydrolysed with 
alcoholic sulphuric acid a t 38—40°. The specific 
rotation of the solution during the hydrolysis varies 
in tho manner characteristic of fS-difsopropylidene- 
fructose, thus showing th a t structural alteration has 
not occurred during methylation, and th a t during 
removal of the acetone residues the derivative of an 
unstable fructose passes into the derivative of a 
stable form. The failure of the resulting methyl - 
fructose to solidify in contact with y-methylfructose 

’ (cf. Irvine and Hynd, J.C.S., 1909, 95, 1220) and 
its inability to yield an osazone preclude the possi­
bility of the presence of the methyl group in the y- 

or ¿[-position, and hence 
CH20 H  the annexed formula is the

^-0-0--------------- 1 only possible expression of
CMe^-^Q ^  ^  | t}10 constitution of p-diiso-

TT A n  0  propylidenefructoso. Toob-
T >CMe2 I tain  evidence of a positive

H'C'O “ j nature, 0-ditsopropylidene-H-O-C
H,C—  fructose has been oxidised

by potassium permanganate 
in aqueous alkaline solution, whereby an acid, 
Ci2H 180 7, is obtained which retains all the carbon 
atoms of the parent sugar. The acid has not been 
obtained crystalline, but is characterised as the 
potassium salt, Cj2H 170 7K,H20 , [a]]1, -31-75° in 
water, and the aniline salt, m. p. 120°, [ajg —31-3° 
in chloroform. Removal of the acetone residues 
results in the production of a  ketohexonic acid, of 
which tho potassium salt, C6H90 7K,H20 , [ajg —70° 
in water, brucine salt, C^lIjgOnN^SH^O, [a]j? —56-9° 
in water, and phenylhjdrazine salt of the correspond­
ing phenylosazone, C-24H2SOriN4, m. p. 102—103°, are 
described. The acid is not identical with the expected 
a-ketogluconic acid, but is possibly an isomeride 
thereof. H. W r e n .

A cetone [isopropylidene] com pounds of su g a rs  
and  th e ir  derivatives. IV. C onstitu tion  of d i- 
acetonegalactose [galactose d iisopropy lidene 
ether]. H. O h l e  and G. B e iie n d  (Ber., 1925, 58, 
[jB], 2585—2589).—Even under the mildest experi­
mental conditions, the oxidation of galactose diiso- 
propylidene ether by potassium permanganate pro­
ceeds less definitely than that of ¡3-dhsopropylidenc- 
fructose (preceding abstract), yielding oxalic acid in 
addition to dnsopropylidenegalaciuronic acid, m. p. 
157° {potassium salt, C12H 17O7K,0-5H2O, [ajg —61-09° 
in water). The acid is hydrolysed to d-galaeturonic 
acid, which could not be caused to crystallise; the 
specific rotation, as judged from the behaviour of 
the barium salt dissolved in dilute hydrochloric acid, 
is [ajg +46-7°, whereas Ehrlich gives +53-4° for tho 
pure acid. The solution does not exhibit m uta­
rotation. The acid gives a sparingly soluble basic 
lead salt and a characteristic brucine salt, 

C29H30Ou N2,H2O, 
m. p. 189° (decomp.), [a]u -7 -5 °  in water, but the 
characteristic cinchonine salt could not be obtained. 
W ith phenylhydrazine i t  gives the phenylhydrazine 
salt of the phenylosazone of d-galacturonic acid, 
C24H2S0 5N S, m. p. 140° (decomp.). The behaviour 
of the acid leaves no doubt as to its identity with 
d-galacturonic acid (cf. Svanberg and Bergman, A., 
1924, i, 1285), and thereby establishes the presence 
of the terminal -CH2-OH group in galactose diiso- 
propylidene ether. Contrary to Svanberg, however, 
the authors do not accept the presence of an ay-bridge 
in  the sugar, since galactose diisopropylidene ether 
is obtained by treatm ent of galactose with acetone 

in the presence of anhydrous 
copper sulphate (the acetate 
of galactose ¿¿isopropylidene 
ether has m. p. 108°, [a]jj 
—48-08° in chloroform), and 
in these conditions i t  is 
scarcely possible to assume a 
displacement of the oxygen 
bridge which Haworth, Ruell, 

and Wcstgarth (J.C.S., 1924, 125, 2468) have shown 
to be in tho ae-position. The constitution (I) is most 
probable for galactose diisopropylidene ether.

H. W r e n .

Acetone [diisopropylidene] com pounds of 
su g a rs  an d  th e ir  derivatives. V. C onstitu tion  
of d iace tonem annose [m annose d iisopropylidene 
ether]. H. O h l e  and G. B e r e n d  (Ber., 1925, 58, 
[A], 2590—2592).—Mannose diisopropylidene ether 
is very readily oxidised by potassium permanganate 
in  dilute aqueous-alkaline solution, but the action 
practically ceases when one atomic proportion of 
oxygen has been utilised and potassium d-diiso- 
propylidenemannonate, C12H 180 7K,H20 , m. p. above 
210° (decomp.), [a]j? —31-8° in water, is obtained in 
more than 80% yield. The corresponding free acid 
could not be isolated on account of the readiness with 
which it  becomes converted into d-diisopropylidene- 
mannonolactone, C12H 180 8, m. p. 126°, [a]jJ +51° in 
chloroform, which is also obtained when the potassium 
salt is treated with benzoyl chloride in  the presence 
of pyridine. The acetone residues are very easily

CMe2< ° 'V '* J  
2 O-ÿ-H

Ô

(I-)
H ’l

c h 2-o ii
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HOĆ-H
HO-O-H

removed from the potassium salt by means of
  W-sulphuric acid, yielding d-mannono-

| lactone, m. p. 149—151°, [ajj? +54° in 
I water. The constitution of mannose

0  diisopropylidene ether is thereby
1 established, and, since it  can be pre- 

pared from acetone and mannose in 
the presence of anhydrous copper sul-

6iT -OH P̂ late’ similar structure (I) may be 
■' 2 assigned to mannose; this is contrary

to the conception of Haworth (A., 1925, i, 1133), 
who has assigned the amylene oxide structure to 
all aldoses. H. Wren .

A cetone (diisopropylidene) com pounds of 
su g a rs  and  th e ir  derivatives. VI. Acyl d eriv ­
atives of m onoacetoneglucose [glucose rsopropyl- 
idene ether]. H. Ohle and E. Dickhatjser (Ber., 
1925, 58, [A], 2593—2606).—In  continuation of the 
authors’ work on tho sulphates and benzoates of 
glucose isopropylidene ether (A., 1923, i, 539; 1924, 
i, 498), i t  is found tha t the p-toluenesulphonyl 
derivatives resemble the sulphates and th a t the 
differences observed between the latter compounds 
and the benzoates are therefore to be ascribed to  the 
presence of the sulphur atom.

y-p-Toluenesulplionylglucose isopropylidene ether is 
prepared as an amorphous substance, [a]i5 —11-65° 
in chloroform, by the partial hydrolysis of y-p-toluene- 
sulphonylglucose dii'sopropylidene ether (Freuden- 
berg and Ivers, A., 1922, i, 523) with aqueous acetic 
acid; it is readily reconverted by acetone in the 
presence of anhydrous copper sulphate into 3-p-toluenc- 
sulphonylglucose diisopropylidene ether, and does 
not exhibit any tendency to pass into the ¿-isomeride 
in  the presence of sodium hydroxide solution. I t  is 
transformed by benzoyl chloride in the presence of 
pyridine a t 40° into the amorphous y-p-toluene- 
sulphonyl-^-benzoylglueose diisopropylidene ether, [ocJjJ 
—11-21° in  chloroform, or by a larger proportion of 
the acid chloride into the crystalline y-p-toluene- 
sulphonyl-z^-dibenzoylglucose diisopropylidene ether, 
in. p. 156°, [a]p —68-38° in  chloroform. W ith 
p-toluenesulphonyl chloride in the presence of chloro­
form a t 40°, i t  affords y £-di-p -tolaenesuIphonyl- 
glucose isopropylidene ether, an amorphous substance, 
[°0d —4-92° in  chloroform, which, with benzoyl 
chloride and pyridine, gives an amorphous compound 
not identical with ye-di-p-toluencsulphonyl-£-benzoyl- 
glucose isopropylidene ether. £-p-Toluenesulphonyl- 
glucose isopropylidene ether, m. p. 108°, [ajg -9-29° 
in chloroform, is prepared by the action of the acid 
chloride on glucose isopropylidene ether in  the 
presence of pyridine and chloroform; with benzoyl 
chloride and pyridine, i t  affords amorphous £-p-tolu- 
enesulphonyl-yc-dibenzoylylucose diisopropylidene ether, 
[«]d -51-38° in  chloroform. The action of a con­
siderable excess of p-toluenesulphonyl chloride on 
glucose isopropylidene ether or ¿-p-toluenesulphonyl- 
glucose isopropylidene ether in the presence of 
pyridine and chloroform leads to the production of 
e^-di-p-tolueyiesulphonylglucose isopropylidene ether, 
m. p. 160°, [a]™ —6-37° in chloroform; the amorphous 
t(-di-p-toluene-sulphonyl-y-acetylglucose isopropylidene 
ether lias [a]]] -28-02° in chloroform. When ef-di-p-

toluenesulphonylglucose isopropylidene ether is 
treated with an excess of benzoyl chloride in the 
presence of pyridine, one of the p-toluenesulphonyl 
groups is replaced by benzoyl, and since the product 
is not identical with the crystalline e-p-toluenc- 
sulphonyl-£-benzoylglucose isopropylidene ether, i t  is 
regarded as £-p-toluenesulphonyl-c-benzoylglucose iso- 
propylidene ether, [a]fj -29-6° in chloroform. Con­
firmation of this view is found in the comparative 
difficulty in  forming the di-p-toluenesulphony 1 com­
pound, for which a large excess of the reagent is 
necessary, and in the very ready loss of a p-toluenc- 
sulphonyl group by the hydrolysis of y-di-p-toluene- 
sulphonyl-£-benzoylglucose isopropylidene ether by 
alkali hydroxide. The same ease of replacement is 
observed in the hydrolysis by acid of e£-di-p-toluene- 
sulphonylglucose isopropylidene ether, which, some­
what unexpectedly, yields a compound, [a]„ about 
+38-6°, regarded as ¡^-p-toluenesulphonylglucose an­
hydride,

I--------------O----------------- 1
CH-CH(0H)-CH(0H)-CH-CH-CH2-0-S02-C6H,Me.
1 o  1

A third p-toluenesulphonylglucose isopropylidene ether, 
m. p. 132°, [a]g +34-3° in chloroform, is prepared by 
the action of a large excess of p-toluenesulphonyl 
chloride on glucose isopropylidene ether dissolved in 
a boiling mixture of pyridine and chloroform. 
y-Benzoylglucose isopropylidene ether is obtained 

from the corresponding diisopropylidene ether by a 
modification of the method of Fischer and Noth (A., 
1918, i, 225). Attempts to transform glucose iso­
propylidene ether into a dibenzoyl derivative were 
only partly successful, and the product was not 
transformed by p-toluenesulphonyl chloride into the 
crystalline y-p-toluenesulphonyl-e£-dibenzoylglucoso 
isopropylidene ether. ¿-Benzoylglucose isopropyl­
idene ether is transformed by benzoyl chloride in tho 
presence of pyridine and chloroform into e-p-toluene- 
sulphonyl-^-benzoylglucosc isopropylidene ether, m. p. 
142°, [a]p +9-34° in chloroform, or ye-di-p-toluene- 
snlphonyl-l-benzoylglncose isopropylidene ether, m. p. 
113°, [a]g +1-61° in chloroform, according to  the 
relative proportion of the reactants. In  general, it 
appears th a t the primary alcoholic group, if free, 
reacts most readily in the substitution of glucose 
isopropylidene ether. If tho ¿-position is already 
substituted, the acyl group enters mainly in tho 
E-position. The preparation of y-monosubstituted 
derivatives does not appear directly possible.

H. W r e n .

R eaction  of læ vulose w ith  alan ine. C. Neu- 
b erg  and M. K o b el  (Biochem. Z., 1925, 1 62 , 496— 
501).—When a lævulose solution is mixed a t the 
ordinary temperature with a solution of di-alanine, 
a momentary increase in rotation occurs. Dextrose 
does not show this phenomenon.

P. W. Cl u tte r b u c k .

T ra n sfo rm a tio n s  of th e  s u g a r  n itra te s . 
J . W. H. Oldiiam  (J.C.S., 1925, 127, 2840—2845).— 
Although a£-diacetyl-Pye-trimethylglucose yields a 
non-crystallising syrup when treated with fuming 
nitric acid, interaction of pye-trimethylglucosan and
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fuming nitric acid, in  presence of chloroform and 
phosphorus pentoxido, yields $ys-trimcthylglucose 
aę-dinitrate, m. p. 86°, [a]D +149-3° in chloroform; 
this dinitrate has no action on Fehling’s solution. 
By boiling with methyl alcohol in presence of barium 
carbonate, i t  gives trimethylmethylglucoside ¿-mono­
nitrate, m. p. 53—54°, nD 1-4565, which is hydrolysed, 
by boiling with iron dust in acetic acid, to the same 
trimethylmethylglucoside as is obtained from tri- 
methylglueosan; tho mononitrate is unchanged by 
heating with alcoholic ammonia, bu t treatm ent with 
sodium iodide gives the same trimethylmethyl­
glucoside iodohydrin as was obtained from Fischer’s 
acetodibromoglucose (Irvine and Oldham, this vol., 
149). Triacetylglucosan on treatm ent with fuming 
nitric acid in presence of chloroform, phosphoric 
oxide, and nitrogen pentoxide yields a syrup, 
together with triacetylglucose a£-dinitrate, m. p. 132— 
133°, [a]D +144-2° (in fuming nitric acid and chloro­
form); tetra-acetylglucose ¿-mononitrate has m. p. 
142—143°, [a]D +23-2° in acetic acid, and is hydro­
lysed to tho corresponding tetra-acetylglucose, m. p. 
126-5—127-5°, [a]D +9-8° in  chloroform. Reaction 
of triacetylglucose af-dinitrate with methyl alcohol 
yields triacetylmethylglucoside ¿-mononitrate, m. p.
133-5—134-5°, [a]D —14-3° in chloroform, and this 
is hydrolysed to triacetylmethylglucoside, m. p. 134—
134-5°, [a]D —19-1° in  chloroform, and converted by 
sodium iodide into triacetylmethylglucoside £-iodo- 
hydrin, m. p. I l l —112-5°, [a]D +0-9° in  chloroform. 
Treatment of triacetylmethylglucoside ¿-mono­
nitrate with methyl-alcoholic dimethylamino yields 
methylglucoside ¿-mononitrate in  the form of a syrup, 
which on methylation by the silver oxido reaction 
gives trimethylmethylglucoside ¿-mononitrate, whilst 
triacetylmethylglucoside ¿-iodohydrin is converted by 
dimethylamine into methylglucoside ¿-iodohydrin, 
m. p. 157— 158°, [a]D —16-1° in chloroform. Mother- 
liquors from the recrystallisation of triacetylmethyl­
glucoside ¿-mononitrate contain an acetonitropentose, 
m. p. 168—169°, [a]D +92-0° in chloroform. The 
specific rotations of the compounds in various solvents 
are recorded. F. M. H a m er .

Soluble an d  inso lub le sa lts  of hexosediphos- 
pboric  acid. C. N e u b e r g  and S. Sa betay  (Bio- 
chem. Z., 1925,161, 240—243).—A pure calcium salt 
can be obtained from the commercial product 
“ candiolin.” I t  is sparingly soluble in cold or hot 
water, bu t a soluble form is obtained by adding 
ammonia to its solution in lactic acid and precipitat­
ing the filtered solution by alcohol. On heating a 
solution of this substance the less soluble modific­
ation is precipitated.

The barium salt has similarly been obtained in  a 
solublo and an insoluble form. Magnesium yields a 
normal salt which is remarkably solublo in cold 
water, bu t separates on boiling. I t  is also more 
resistant to  alkalis than hexosediphosphoric acid. 
The presence of ammonium chloride prevents the 
precipitation of the magnesium and also of the 
calcium salts by heat.

Hexosediphosphoric acid can be acetylated by the 
action of acetic anhydride on the calcium salt.

C. R im in g to n .

G lucosephosphoric acid. S. Sabetay  and L. 
R o sen feld  (Bioehem. Z., 1925, 162, 469—478).— 
Sucrosephosphoric acid on hydrolysis with 1% oxalic 
acid solution gives a glucosephosphoric acid which is 
separated as the barium salt and purified by recrystal­
lisation of the cinchonidine or brucine salts. The 
presence of dextrose is confirmed polarimetrically. 
Since treatm ent with phenylhydrazine gives glucos- 
azone, phosphoric acid being eliminated, it seems 
probable th a t tho substance is glucose-P-phos- 
phoric acid. I t  is not identical with glucose-a-, -y-, 
or -¿-phosphoric acid, and from the structure of sucrose 
it  appears unlikely th a t the phosphoric acid is attacked 
in the 8-position. The acid is not identical with 
Robison’s glucosephosphoric acid.

P . W . Clu tte r b u c k .

N om encla tu re  of po lysaccharides. M. B e r g - 
h a n n  (Ber., 1925, 58, [7?], 2647—2650).—The method 
of indicating tho position of tho oxygen bridge in 
saccharides hy figures placed after the name of the 
compound, e.g., methylglucoside (1:4), becomes 
involved when saccharide residues are linked through 
an oxygen atom and the points of union must also 
be indicated. I t  is proposed to indicate oxygen 
bridges which unite saccharide residues by a two- 
headed arrow placed over or, if necessary, under the 
name of the polysaccharido and extending a t either 
end to the name of the component indicated; a 
figure a t either end of the arrow shows the position 
of tho bridge. Thus raffmose (cf. Haworth, Hirst, 
and Ruell, J.C.S., 1923, 123, 3127) may be expressed,

i-i------------------- ¡>-0 1-̂ ------------- =>-2
galactosido (1 : 5)-glucosido (1: 4)-fructoside (2 : 6) 
and trihexosan may bo written

K ---------------------------------------
glucosido (1 : 6)-glucosido (1: 4)-glucosan (1 : 6).

*<---------------- e-̂ ----------------------> i
I t  is proposed to use the suffix “ osan ” in naming 

the anhydride, C12H 20O10, of a disaccharide, C12H 220 11, 
only in those cases in which a carbonyl or laetol 
group is involved in the loss of water. The term 
anhydro-sugar, e.g., anhydroglucose, is used for sugar 
derivatives which contain the intact laetol or carbonyl 
group. II. W r e n .

S yntheses of isom altose  an d  gentiobiose. A. 
P ic tet  and A. Georg  (Compt. rend., 1925, 181, 
1035—1037).—That di+glucosan (A., 1921, i, 766) 
is the anhydride of isomaltose (Fischer, A., 1896, 
i, 119) is confirmed by the conversion of the former 
into the latter by two methods. Di-/3-glucosan is 
allowed to  remain in solution in concentrated hydro­
chloric acid, the acid is removed in a vacuum, and 
by means of silver carbonate, dextrose is removed 
by fermentation, and isomaltose is obtained. To 
obviate the possibility th a t the isomaltose is formed 
by hydrolysis of the di-/i-glucosan to dextrose and 
conversion of the dextrose into isomaltose by the 
agency of the hydrochloric acid, a second synthesis 
has been effected. On treatm ent with acetyl bromide 
and pouring on ice, di-/3-glucosan yields octa-acetyliso- 
maltose bromohydrin, which on treatm ent w ith barium 
hydroxide gives isomaltose. Acetylation of Fischer’s 
isomaltose {loo. cit.) gives, in addition to  an iso maltose
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acetate, 3% of gentiobiose octa-acetate (Zemplen, A., 
1915, i, 119). L. F . H e w it t .

D igitoxin . A. W in d a u s  and C. F jreese (Bor., 
1925, 58, [jB], 2503—2510).—Pure digitoxin is pre­
pared by extracting the crude glucoside with chloro­
form, whereby gitoxin remains undissolved. E ther 
is added to the chloroform extracts and the pre­
cipitated digitoxin is crystallised from ethyl acetate, 
dilute alcohol, or a mixture of chloroform and ether 
until the m. p. 255—257° is attained. Analyses of 
the air-dried substance agree with the formula 
C42H 6G0 13,H20 , whereas for the material dried in a 
vacuum they are in harmony with Cloetta’s formula, 
C44H 70O14 (cf. A., 1921, i, 39). Determinations of 
M  give low values for a compound C44H 70O14, and 
the composition C^HggO^.O-SHgO is therefore sug­
gested. Hydrolysis of digitoxin by acids leads, 
according to Cloetta (be. cit.), to  digitoxigenin 
(1 mol.), digitoxoso (2 mols.), and an oily compound, 
C8H 140 4, obtained in the crystalline state by dis­
tillation of digitoxin in a high vacuum; analyses 
and determinations of mol. wt. agree w ith the 
formula CGH 10O3 better than  with C8H 140 4 and it 
is therefore concluded tha t it  is an anhydrodigitoxoso 
analogous to /3-glucosan. Hence, digitoxigenin and 
digitoxose may bo regarded as the sole products 
of the hydrolysis of digitoxin, which probably pro­
ceeds th u s : C42H GGO13+ 3 H 20 = C 24H3GO4-i-3CGH 42O4. 
The yield of digitoxigenin actually obtained is in 
good agreoment with this conception. Digitoxin, 
G42H gg0 13, and gitoxin, C42H GG0 14, must therefore bo 
closely related compounds. Both compounds yield 
digitoxose (3 mols.) when hydrolysed, together with 
digitoxigenin, C24H380 4, and gitoxigenin, C24H360 5, 
respectively, and the possibility therefore exists 
th a t the latter substance is oxydigitoxigenin. To 
test the presence of the same carbon skeleton in  the 
compounds, digitoxigenin has been convorted by the 
methods employed previously for gitoxigenin (cf. 
Windaus and Bandte, A., 1923, i, 1107 ; Windaus and 
Schwarte, A., 1925, i, 1295) into its anhydro-dcriv- 
ative, C^H^Og, and subsequently hydrogenated in 
aqueous methyl alcohol in  the presenco of colloidal 
palladium to tetrahydroanhydrodigibxigenin, C24H380 3, 
in. p. 146—147°; in  glacial acetic acid solution, 
hydrogenation proceeds less satisfactorily, the most 
sparingly soluble product, m. p. 163—164°, having 
also tho composition C24H380 3, so th a t probably a 
mixture of stereoisomerides is formed. Tetrahydro­
anhydrodigitoxigenin is isomeric with hexahydro- 
digitaligenin. Telrahydroanhydrodigitoxigenone, m. p. 
240—241° [oxime, m. p. 217° (decomp.)], prepared by 
oxidation of tetrahydroanhydrodigitoxigenin, is 
isomeric with the ketone, C^H ^O j, derived from 
gitoxigenin; this is also true of the lactone, C24H380 2, 
m. p. 180— 181°, obtained from it  by reduction with 
zinc amalgam and concentrated hydrochloric acid.

In  confirmation of Cloetta’s observations (loc. cit.), 
it is found th a t digitoxigenin is converted by de­
hydrating agents into anhydrodigitoxigenin, C^HgjOj, 
m. p. 183—184°; the compound, m. p. 223°, described 
by Kiliani (A., 1899, i, 71) under this name appears 
to be a  transformation product of the anliydro-eom- 
pound which it  is proposed to designate “ p-anhydro-

digitoxigenin.” Toxigenone, obtained by oxidation 
of anhydrodigitoxigenin, for which Kiliani has pro­
posed the formula C19H240 3, certainly contains 24 
carbon atoms in  its molecule, since it  can be con­
verted • into tetrahydroanhydrodigitoxigenin; tho 
low analytical figures are probably duo to obstinately 
retained solvent of crystallisation. Digitoxigenone, 
to  which Kiliani has ascribed tho formula C19H2G0 4, 
is probably C24HM0 4. H. W r e n .

G lycerol g lucoside. H. S. G il c h r is t  and C. B. 
P orves (J.C.S., 1925, 127, 2735—2745).—Glycerol 
glucoside is best obtained by heating a solution 
of dextrose in  glycerol a t 100° with 0-25% of dry 
hydrogen chloride. The product on methylation 
yields a Jiexamethyl derivative, b. p. 190—192°/ 
12 mm., «d 1-4497, and this on hydrolysis forms 
Pye£-tetramethylglucose together with a dimethyl- 
glycerol. Thus the constitution of the parent 
glucoside is
CH2(0H)-CH(0H)-CH-CH(0H)-CH(0H)-CH-0-CH2

I--------------o ------------ 1 /
OH-CH^CH-OH.

The compound, as prepared, is a mixture of a- and 
P-forms containing only up to 1-95% of glycerol 
y-glucosidcs. The course of the condensation with 
varying amounts of acid has been followed polari- 
metrically. The dimethylglycerol mentioned above 
was shown to be a-$-dimcthoxy-y-hydroxypropane, b. p. 
69-5—70-5°/15 mm., n D 1-4219, d\° 1-016 (benzoate, 
b. p. 162°/12 m m .; malate, b. p. 200°/0-5 mm.). 
Methylation of ay-dichlorohydrin yielded the same 
ap-dimethylglycerol, but under other conditions 
p-monomethylchlorohydrin, b. p. 58°/14 mm., 
nt, 1-4560, was obtained, which on hydrolysis gave the 
a- and not tho p-monomethylglycerol, b. p. 110— 
112°/11 mm., nD 1-4462. Pure trimethylglycerol, b. p. 
148°/765-4 mm., n\) 1-4069, d)5 0-9401, was prepared.

B. W. An d e r s o n .

P o ly m erisa tio n  of p-glucosan. C onstitu tion  
of syn the tic  d ex trin s . J .  C. I r v in e  and J . W. II . 
Oldham  (J.C.S., 1925, 127, 2903—2922).—Tho 
investigation is an extension of Pictet’s work (A., 
1918, i, 527; 1921, i, 766; cf. also Pringsheim, A., 
1922, i, 1118). Polymerisation of p-glucosan is 
effected by heating i t  w ith zinc dust a t 250°/15 mm., 
in an atmosphere of hydrogen. Fractional precipit­
ation by addition of alcohol to tho aqueous solution 
effects separation into three main fractions (I—H I), 
which in  order of increasing solubility show the 
specific rotations +83-9°, +60-7°, -f-29-9°. All 
three doxtrins yield the same triacetate, m. p. 142°, 
[a]D +85-1° (converted on hydrolysis into dextrin I), 
and all, on heating with methyl alcohol and hydrogen 
chloride, yield, initially, p-methylglucoside, but, 
finally, its equilibrium mixture with a-methylglucoside. 
Each dextrin, on treatm ent by the methyl sulphate 
method, is converted into its trimethyl derivative 
and, from cryoscopic determinations of the mol 
wts. of these, dextrins I—II I  are characterised as 
heptaglucosan (trimethyl derivative, [a]D +89-4°); 
telraglucosan (trimcthyl derivative, [cc]D -f-68-7°), 
which i3 different from th a t previously described 
(loc. cit.), and triglucosan. By heating the trimethyl-
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dextrins with alcohol and hydrogen chloride, and 
subsequently hydrolysing, there is formed in each 
case a mixture of di-, tri-, and tetra-methylglucose ; 
¡3ye£-totramethy]glucoso and Pys-trimethylglucose 
have been characterised. The tetramethylglucose is 
shown to be a genuine scission product of the methyl­
ated dextrins.

On a large scale, méthylation of the total poly­
merised glucosan, followed by distillation, yields 
trimelhylglucosan, b. p. 135°/0-2 mm., di(tri?nethyl- 
glucosan), b. p. 205—210°/0-2 mm., nS) 1-4720, [a]“ 
+46-5° in chloroform, and poly (trimelhylglucosan). 
Treatment of di(trimethylglucosan) with methyl 
alcohol and hydrogen chloride yields approximately 
equimolecular proportions of dimethylmethyl- 
glucoside, [a]„ +108-4° in methyl alcohol, nD 1-4743, 
and tetramethylmethylglucoside, together with a 
little trimethylmethylglucoside, and the proportions 
are confirmed by hydrolysis, which gives dimethyl- 
glucose and Pyc^-tetramethylglucose. Similarly, the 
poly(trimethylglucosan) is converted into approxim­
ately equimolecular proportions of ¡3ye£-totramethyl- 
methylglucoside, Pys-trimethylmethylglucoside, and 
dimethylmethylglucosidc, together with a little mono- 
methylmethylglucoside ; hydrolysis yields equi­
molecular proportions of the tetra-, tri-, and di-methyl- 
glucoses. A series of polymerides from mono- to 
oeta-glucosan is now complete with the exception 
of the penta-form; the specific rotations of the 
parent glucosides and their trimethyl derivatives are 
tabulated, as also are those of the methylated sugars 
to  which the glueosans give rise.

From all the polyglucosans, invariable products 
are py+-tetramcthylgluco.se and dimethylglucose, 
which must be either the Py- or, more probably, the 
Pe-derivative. As regards the mechanism of the 
polymerisation, it  is supposed th a t glucosan is first 
converted into glucose, one molecule of which con­
denses with a second molecule of glucosan, and the 
process continues catalytically. Provisional formulæ 
are assigned to the di- and tri-glucosans ; triglucosan 
may be regarded as glucosan maltoside. Besides the 
condensation type of reaction which occurs in poly­
merisation, a type involving association may take 
place. Evidence is adduced to show th a t the méthyl­
ation process does not alter the configuration of a 
sugar, and does not disturb the positions in which 
sugar residues are attached, and that, during méthyl­
ation and hydrolysis, non-glucosidic methoxy-groups 
do not migrate, whence i t  is concluded tha t the 
process is valid for determining the structure of 
carbohydrates. F . M. H a m er .

D istilla tion  of cellulose etc. in  p resence of 
hydrogen  u n d er p re ssu re  an d  ca ta ly sts . H. E. 
F ie r z -Da v id  and M. H ah n ig .—See B., 1926, 35.

A ction of d iazom ethane on cellulose. M.
N ie r e n s t e in  (Ber., 1925, 58, [J3], 2625).—Contrary 
to the observations of Schmid (A., 1925, i, 1386), 
diazomethane causes slight méthylation of cotton 
cellulose (cf. Geake and Nierenstein, A., 1914, i, 1146).

H. W r e n .

S tab ility  of n itroce llu loses. J . D u c la u x .— See
B., 1926, 46.

Cellulose e s te rs  of h ig h e r  fa tty  acids. G. K it  a ,
T. Ma zu m e , I. Sa k u r a d a , and S. N a k a jim a .—See
B., 1926, 45.

S o lub ility  of lig n in s  in  phenols. A. H illmer.— 
See B., 1926, 46.

Io n isa tio n  of e th o x y trim eth y lam m o n iu m  
hydrox ide , trim e th y lam in e  oxide, an d  th e ir  
derivatives. W. A. N oyes (J. Amer. Chem. Soc., 
1925, 47, 3025—3030; cf. A., 1923, i, 444).—The 
conductivities of phenyltrimethylammonium hydr­
oxide, ethoxytrimethylammonium hydroxide, and 
trimethylamine oxide have been redetermined, in 
solutions of concentration 0-509, 0-159, and 0-5.31, 
respectively. In  the cases of the first two bases, 
addition of hydrobromic acid, in amount not quite 
sufficient for complete neutralisation, increased the 
resistance of the solutions, indicating th a t the 
association of the hydroxide is similar to th a t of the 
bromide. The conductance of the amine oxide 
solution was considerably increased by the addition 
of a similar proportion of hydrobromic acid. These 
results confirm the observation of Stewart and 
Maeser (A., 1925, i, 12) th a t ethoxytrimethylammon­
ium hydroxide is completely ionised in dilute aqueous 
solution, the discordant results of previous experi­
ments being probably due to the ease with which 
this compound decomposes into trimethylamine and 
acetaldehyde. The structure of trimethylamine oxide 
is discussed, and i t  is concluded th a t this base is 
correctly represented by the formula [NMe3-OH]OH. 
I t  is pointed out th a t the polar valency of nitrogen 
in ammonium salts is none the less a  real valency 
because it  is polar, and as this valency has been 
shown to be capable of holding a nitrogen atom in 
a stable ring formation in solution, i t  is to  be regarded 
as attached to  the nitrogen atom, and not belonging 
to the group as a whole (cf. Noyes and Potter, A., 
1915, i, 79). The differences between “ polar ” and 
“ non-polar ” valencies arc therefore of degree rather 
than of kind. F . G. W il l s o n .

A ction of G rig n a rd  re ag en t on am ino-acids.
VI. D ecom position  of am ino-alcohols by  h ea t.
F. B e ttziec h e  and A. E h r lic h  (Z. physiol. Chem., 
1925,1 5 0 ,191—196).—p-Amino-xap-triphenylethanol 
when heated in a sealed tube with 10% sodium hydr­
oxide gives a good yield of a mixture of benzophenone 
and benzylamine, together with small amounts of 
benzoic acid. On heating this alcohol in a sealed 
tube with 5% ammonia or even with water to 130°, 
the same end-products are obtained. Heating alone 
in a sealed tube to  150° brings about the same 
decomposition. (3-Amino-p-phenyl-aa-dibenzyletha- 
nol may be similarly decomposed by heating with 
water to 160°, yielding dibenzyl ketone and benzyl­
amine. ¡3-Amino-aa-diphenylethanol is decomposed 
by heating with water to 200° to give methylamine and 
benzophenone. (3-Amino-aa-dibcnzylethanol requires 
to be heated with water to 210° before decomposition 
ensues, when methylamine and dibenzyl ketone are 
produced. If this alcohol is heated alone in a sealed 
tube to  220°, the same decomposition takes place. 
The yields throughout are from 50 to 80% of the 
theoretical. H. D. K a y .
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A ction of G rig n a rd  re ag en t on am ino-acids.
VII. D eam ination  of (3-amino-aa-dibenzyl- 
ethanol. F. Bettzieche and A. E hrlich (Z. 
physiol. Cliem., 1925, 150, 197—201).—By the 
action of nitrous acid on substituted (3-amino-aa- 
cliphenylethanols, a migration of a phenyl group 
between two neighbouring carbon atoms ensues, and 
a ketone is produced th u s : R-CH(NH2)-CPh2-OH—> 
R-CHPh-CO-Ph. The same type of reaction occurs 
with p-amino-aa-dibenzylethanol, with (3-amino-aa- 
dibenzylpropanol, with (3-amino-p-phenyl-aa-dibenzyl- 
ethanol, and with (3 - amino - aa(3 - tribcnzylethanol, 
one of the benzyl groups migrating.

H. D. K ay.

B asis  fo r the  physiological ac tiv ity  of ce rta in  
-on ium  com pounds. II I . Choline derivatives.
R . R . R en sh a w  and J . C. W a r e  (J. Amer. Chem. 
Soc., 1925, 4 7 , 2989—2995).—Chloroacetylcholinc 
cMoroacetate, m. p. 303° (indcf.), obtained by heating 
choline chloride in a sealed tube with excess of 
chloroacetyl chloride a t 100°, has about one- 
thousandth of the activity of acetylcholine (cf. H unt 
and Renshaw, A., 1925, i, 861). IocLomethyl acetate, 
b. p. 65°/14 mm., a23 1-902, obtained by the action of 
paraformaldehyde on acetyl iodide, condenses with 
trimethylamine in absolute alcohol with formation of 
aceiylformocholine iodide, NMe3I-CH2-OAc, m. p. 152°, 
which is 12—24 times as active as formocholine (cf. 
H unt and Renshaw, loc. cit.). Aceiylformocholine 
chloride (chloroplatinate), obtained similarly, affords a 
90% yield of formocholine chloride (cf. H unt and 
Taveau, Hygienic Lab. Bull., 1911, 73 , 28; Dale, 
J . Pharmacol., 1914, 6, 147) when warmed for 24 hrs. 
with 95% alcohol to  which a few drops of concentrated 
hydrochloric acid have been added. Condensation 
of p-chlorocthyldichloroarsine with trimethylamine 
in cold toluene yields dichloroarsinylelhyltrimethyl- 
ammonium chloride, NMe3Cl-CH2-CH2-AsCl2, m. p. 
181-1°, which, when treated with alcoholic sodium 
hydroxide, yields arsinylethyltrimethylammonium 
chloride, NMe3Cl-CH2-CH2-AsO, m. p. 194°, the 
toxicity of which is greater to animals infected with 
trypanosomes than  to normal animals.

Neurine bromide is obtained in 90% yield by 
treating powdered bromocholine bromide, in sus­
pension in an equal weight of absolute alcohol, with 
1 mol. of potassium hydroxide in absolute alcoholic 
solution (0-094 g. per c.c.). When bromine is added 
to an alcoholic solution of neurine bromide, it is 
rapidly absorbed a t first, but the reaction velocity 
diminishes considerably before 1 mol. of the halogen 
is absorbed, and considerable decomposition takes 
place when the solution is evaporated. An unstable 
pcrbromide, which decomposes in a  few days when 
kept in a stoppered bottle, was isolated, and it  is 
suggested th a t the retardation of the addition of 
bromine to neurine is due to  the formation of this 
substance, the bromine in which is more active in 
substitution than in addition reactions. Bromo- 
ethenyltrimethylammonium bromide (cf. Bode, A., 
1892, 806) melts sharply a t 145° when heated 4° 
per min., and sharply a t 155-5— 156° when heated 7° 
per min.

When choline chloride is heated with phosplioryl

chloride, the compound NMe3( 0  -POC1,)• CH,• CH2C1 is 
obtained. F. G. W illso n .

H yd ro x y am in o -ac id s. I. F. B et t z ie c h e  (Z. 
physiol. Chem., 1925, 1 5 0 , 177—190).—Pyruvic acid 
is produced in small quantities when serine is boiled 
with 15% sulphuric acid. I t  is identified as the 
phonylhydrazone. From the same amino-acid, by 
warming with nitrous acid, a yield of 7-2% of the 
theoretical quantity of acctaldchyde is obtained. 
When phenylserine is boiled with 10% | sulphuric 
acid, phenylacetaldchyde is produced in small yield, 
and also a very small quantity of P-phenylnaphtlialene. 
Phenylpyruvic acid is present in the ethereal extract 
of the reaction mixture. The yield of p-phenyl- 
naphthalone may be increased to 65% by conducting 
the reaction in a sealed tube a t 160—170°. Con­
centrated sulphuric acid a t the ordinary temperature 
produces traces of phenylpyruvic acid from phcnyl- 
scrine, and a t a later stage phenylacetaldchyde, also 
in minute quantity. H the mixture is kept for 1—2 
days, a poor yield of P-phenyhiaphthalene is obtained. 
By boiling phenylserine with 10% sodium hydroxide, 
the benzylidene compound of p-amino-aa-diphenyl- 
ethanol is obtained. The first action of the alkali is 
to  decompose the phenylserine into benzaldehyde and 
glycine, which then react together to  give the sub­
stituted ethanol. H. D. K a y .

T rih y d ro x y trie th y lam in e  oxide an d  su b s ti­
tu ted  h y d ro x y lam in es  w ith  hydroxyethy l 
rad ica ls . L. W. J o n e s  and G. R. B u r n s  (J. Amer. 
Chem. Soc., 1925, 4 7 , 2966—2973).—When treated 
with excess of ethylene oxide, first a t 0° for 2 days, 
then a t the ordinary temperature in a closed vessel 
for 2 weeks, hydroxylamine yields Irihydroxylriethyl- 
amine oxide, [CH2(0H)-CH2]3N10, m. p. 104— 105-5° 
(ibenzoyl derivative and hydrochloride, oils; -¡derate, 
m. p. 73—74°; chloroplatinate, two forms, m. p. 99° 
and 158-0— 158-5°). Reduction of trihydroxytri­
ethylamine oxide with zinc dust and water affords 
trihydroxytriethylamine. When the latter is refl uxed 
with acetyl chloride in excess, it yields the oily 
hydrochloride of triacetoxylriethylamine, b. p. 206— 
207°/27 mm. (chloroplatinate, m. p. 123-5°), which is 
oxidised to the above amine oxide when treated with 
ethereal benzoyl peroxide or aqueous hydrogen 
peroxide and the resulting ester hydrolysed with 
hydrochloric acid. When heated with aqueous 
sodium hydroxide, trihydroxytriethylamine oxide 
yields mainly dihydroxydicthylamine, whilst the 
action of concentrated hydrochloric acid a t 100° 
affords trihydroxytriethylamine and probably an 
oxidation product of this base. The action of ethylene 
oxide on 1 mol. of hydroxylamine affords dihydroxy - 
diethylhydroxylaminc (hydrochloride; picrate, m. p. 
104—106°; chloroplatinate, m. p. 117-5— 118°; tri- 
benzoate), which is converted into morpholino on 
reduction with zinc dust and hydrochloric acid, 
followed by treatm ent with 70% sulphuric acid, the 
primary reduction product being dihydroxydiethyl- 
amine. O-Ethylhydroxylamine reacts similarly with 
ethylene oxide, with formation of Q-ethyldihydroxy- 
diethylhydroxylamine, [CH2(OH)-CH2]2N-OEt (chloro­
platinate, m. p. 166— 167°), together with the ether, 
[CH2(OH) -CH2- 0-CH2-CH2]2N- OEt (chloroplatinate,
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mobile liquid), whilst 0  : JV-diethylhydroxylamino 
yields analogously O-clhyl-Yi-cthyldS-hydroxy cthyl- 
hydroxylamine, b. p. 63°/10 mm., b. p. 170°/760 mm. 
[hydrochloride', chloroplalinale, m. p. 143—143-5°). 
When heated with ethylene oxide a t 100° 0  : 2\7-di- 
ethylhydroxylamine yields, in addition to the last- 
named base, a base, b. p. 150—1C5°/15 mm., probably 
CH2(OH)-CH2-0-CH?-CH2-NEt-OEt (chloroplalinale, 
oily). Ethylene oxide has no action on hydroxy- 
urethane a t temperatures up to 100°. Addition of 
alcoholic potassium hydroxide to an alcoholic solution 
of hydroxyurethane causes precipitation of tho salt 
C02Et-NH(0H)-C02Et-NH-0K, which puSs when 
heated. Ethylene oxide is without action on m-nitro- 
benzhydroxamic acid a t the ordinary temperature. 
The sodium and potassium salts of hydroxyurethane 
are not alkylated by ethylene chloro- or iodo-hydrins. 
P-Chloroethyl 3 : 5-dinitrobenzoalc, m. p. 92°, is 
described. When heated with ethylene glycol, 
naphthylcarbimido is converted into the urethane, 
CH2(OH)-CH2-O-CO-NH-C10H ,, m. p. 102—103°.

E. G. W il ls o n .
A ction of n itro u s  acid  on am id es an d  o th er 

“ am ino  "-com pounds. R. H. A. P lim m e r 
(J.C.S., 1925, 127, 2651—2659).—Amides and
urethane do not react with nitrous acid in presence of 
acetic acid but react quantitatively in presence of 
2Ar-hydrochloric acid. Similar results are given by 
guanine and creatine, but carbamide reacts quanti­
tatively in  presence of acetic acid. Biuret reacts 
with ono nitrogen atom in presence of acetic acid, two 
nitrogen atoms in presence of small amounts of hydro­
chloric acid, and three nitrogen atoms in presence of 
2rV-hydrochloric acid (molecule disrupted). These 
results are best interpreted by giving to  amides and 
similar compounds alternative formula?, such as 
R-C(OH);NH, which changes into the form R-CO-NH, 
in  the presence of mineral acid. B. W. A n d e rs o n .

B ehav iou r of cyanam ide in  acid  an d  alkaline 
solution. G. G ru b e  a n d  G. M o tz .— See th is  vol., 
131.

P re p a ra tio n  of s-trim eth y lg u an id in e . M.
S c h e n c k  (Z. physiol. Chem., 1925, 150, 121—132).— 
The hydriodide of s.-trimethylguanidine may bo 
prepared as follows : (a) in 55% yield by heating 
cyanogen iodide with an alcoholic solution of methyl- 
amine in a sealed tube to 130°; (b) in 45% yield by 
similar treatm ent of symmetrical dimethylguanidino 
hydriodide; (c) in 27% yield by treating methyl- 
guanidinc hydriodide in the same way; (d) in 23% 
yield from guanidine hydriodide in the same way. 
The same end-product is obtained if the hydrochloride 
of guanidine and methylamine are the reagents, and 
the reaction mixture after heating for 4 hrs. a t 
125—130° is treated with sodium iodide in absolute 
alcohol, giving a yield of 36%. s-Trimethylguanidino 
may be characterised by the insolubility of its hydr­
iodide in absolute alcohol, and by the preparation and 
analysis of its chloroauratc and chloroplatinatc.

H. D. K a y .
A cetyl deriva tives of th io carb am id e  and  ca rb ­

am ide. C onstitu tion  of th io carb am id e . A.
H u g e r s h o f f  (Ber., 1925, 58, [B], 2477— 24S7).— The 
action of acetic anhydride (1-5 mols.) on thiocarb­

amide a t the lowest possible temperature gives a 
Iriacetyl derivative, C8H u 0 3N4S2, m. p. 154°, which is 
also produced with 3 mols. of the anhydride or when 
mono- or di-acetylthiocarbamidc is dissolved in 
hot alcohol and the solution is cooled. The com­
pound dissolves unchanged in cold Ar-sodium hydr­
oxide solution, but yields thiocarbamide and un­
changed triacetyl compound when the solution is 
warmed. Warm 94% sulphuric acid hydrolyses it to 
monoacetyltliiocarbamide, whereas an excess of 
hydrochloric acid (25%) converts it into thiocarb­
amide. I t  reacts with aromatic bases at 100°, giving 
monoacetylthiocarbamido and the corresponding 
acetylated amine. Its  constitution is most readily 
explained by the hypothesis th a t it is a salt-like 
compound of the mono- and di-acetyl derivative in 
which the former functions as base and the latter as 
acid; attem pts to prepare a similar substance from 
the more strongly basic thiocarbamide and diacetyl- 
thiocarbamide were, however, unsuccessful. The 
direct production of tho triacetyl compound, non­
formation of the mono- and di-acetylatcd product 
(cf. Kohmann, A., 1915, i, 944; Werner, J.C.S., 1916, 
109, 1120), and failure to  obtain a compound from 
thiocarbamide and diacetylthiocarbamide are only 
explicable if the M  usually assigned to thiocarb­
amide is doubled and the compound is regarded as a 
salt, NH2-C(:NH)-SH,H2N-C(:NH)-SH, in which only 
three hydrogen atoms can be acetylated. A diacetyl 
derivative can only be obtained from thiocarbamide 
when tho salt-liko union is dissolved by the addition 
of a stronger acid or a base (cf. Werner, loc. cit.). 
This conception of the constitution of thiocarbamide 
has not yet been confirmed by determinations of 
M  in neutral solvents.

Thiocarbamide has m. p. 176° and, after resolidi­
fication, m. p. 147—148°. Acetylation of the 
resolidified product yields monoacetyltliiocarbamide. 
I t  appears, therefore, th a t the basic half of the 
molecule undergoes transformation, but remains 
united to tho acidic portion of the thiocarbamide 
molecule, thus preventing the salt-like union of the 
simple thiocarbamide molecules. I t  is probable tha t 
the thiocarbamide molecule suffers preliminary fission 
in all cases in which it  appears to function in the 
unimolecular form.

Werner has assumed diacetylthiocarbamide to be a 
iYB-dcrivative, thereby accounting for its formation 
from tho potassium compound, CII3N2-SK. Since, 
however, the author’s work on the acetylation of 
arylated thiocarbamides (cf. Gibson, Diss., Gottingen, 
1901) has led him to the conclusion th a t the first phase 
of the reaction consists in the addition of acetic 
anhydride to the thiocarbamide, this conception does 
not appear well founded and the behaviour of the 
diacctyl derivative toward sodium hydroxide is more 
readily harmonised with the structure 

NAc:C(SH)-NHAc.
The strongest argument in favour of the addition 
theory is found in the contrasted behaviour of s- and 
as-disubstituted thiocarbamides, the former of which 
alone yield acetyl derivatives, whereas according to 
the customary formulation the latter contain a free 
amino-group. If the iso-structure of the thiocarb­
amide derivatives be accepted, the constitutions
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AcO-C(SH)(NHR)-NRAc and AcO-C(NR2)(SH)-NHAc 
may bo assigned to tho additive compounds from 
which acetic acid can be eliminated only if a hydrogen 
atom is attached to the other nitrogen atom, as is the 
case with thiocarbamide, its monosubstituted and 
symmetrically disubstitutcd derivatives. The con­
stitution NAc:C(SH)-NHAc,NH2-C(SH):NAc, is there­
fore assigned to tho triacetyl compound.

In  contrast to  thiocarbamide, carbamide yields 
directly a monoacetyl compound and cannot give a 
triacetyl derivative, since it  does not form a salt 
with itself. Carbamide reacts vigorously with acetic 
anhydride a t 120—130°, giving monoacetylcarb- 
amide in about 32% yield. W ith the object of caus­
ing isomérisation of CO(NH2)2 to NH!C(OH)-NH2, 
Werner has added sulphuric acid, thereby increasing 
the yield to 78%, but this yield is also attained in the 
absence of acid if the reactants are heated cautiously 
on the water-bath. The production of acetylcarb- 
amide is attributed to the initial addition of the 
anhydride to the iso-form of carbamide, and the 
constitution NAc‘.C(OH)-NHAc is ascribed to the 
diacetyl derivative. In  this case, also, the acetyl 
group attached to the amido-nitrogen is more readily 
removed than  th a t present in the imido-group. 
W erner’s conception th a t the readily removed acetyl 
group is attached to oxygen is regarded as improbable.

H . W r e n .

C ataly tic  hy d ro g en atio n  of azines. II I . 
H ydrogenation  of d iisobutylideneazine. K. A.
T aepale (J. Russ. Phys. Chem. Soc., 1925, 56, 81—  
107).—Much of this paper has been already published 
(A., 1923, i, 547). The hydrogenation of isobut- 
aldazine proceeds in two stages. One molecule of 
hydrogen first combines in the a : (5 (y : 8)- and a : 8- 
positions, with formation of isobutyh'sobutylidene- 
hydrazine and azoisobutane. Union of a second 
hydrogen molecule with these compounds then yields 
s-dnsobutylhydrazine, which on further hydrogen­
ation gives tsobutylamine and dnsobutylamine. In  
certain of its properties, hydrazotsobutane resembles 
hydrazo-methane and -ethane, but in others it 
differs from these and from hydrazotsopropane.

Hydrazoisob utane (diisob utylhydrazine),
CHMe2-CH2-NH-NH-CH,-CHMe„ 

b. p. 169-5—1707735 mm., 63-5710 mm., d* 0-8166, 
n“  1-42757, oxidises readily in the a ir; it reduces 
ammoniacal silver solution and Fehling’s solution, 
and gives unstable violet-blue colorations with nitrous 
acid and with ferric chloride. Its  acid oxalate, 

has m. p. 170° (decomp.).
aÇ>-Di\sobulyl-8-phenylsemicarbazide,

NHPh-CO-N(C4H9)-NH-C4Hs, 
has m. p. 68-5—69°. Dicarbanilyldnsobutylhydrazinc, 
NHPh-CO-N(C4H 9)-N(C4Ho);CO-NHPh, prepared by 
the action of phcuylcarbimide on dh’sobutylhydr- 
azine, has m. p. 219-5°. a$-Diisobvtyl-8-phenyl- 
thiosemicarbazide, NHPh-CS-N(C4H9)-NH-C4H0, m. p. 
118-5—119°.

Azoisobuta?ie, CHMe2-CH2-NiN-CH2-CHMe2, pre­
pared by oxidation of hydrazoisobutane, by decom­
position of the nitroso-compound of düsobutyl- 
hydrazine, or by partial reduction of the corre­
sponding aldazino, has b. p. 145—145-5°/752 mm.,

dl 0-7933—0-7947, ng 1-41271—1-41291, remains 
unchanged a t 150—160°, undergoes isomerisation 
into tho hydrazone when heated with aqueous alkali 
hydroxide, and is readily reduced to hydrazoi.so- 
butane by hydrogen in prcsenco of platinum-black. 
isoButylhydrazine forms a hygroscopic dihydrochloride, 
a monohydrochloridc, m. p. 92—93°, a hydrogen 
oxalate, m. p. 168— 169°, and a dibenzoyl derivative, 
m. p. 169-5—170°. isoButylsemicarbazide, 

NH2-CO-N(NH2)-C4H9, 
has m. p. 91-5—92°. isoButylisobittylidenehydrazine, 
CHMe2-CH:N-NH-CH2-CHMe2, b. p. 175—176°/740 
mm., 64-5°/12 mm., d° 0-8389, n$ 1-44482—1-44502, 
reduces ammoniacal silver solution slowly and 
Fehling’s solution when heated. T. H. PorE.

P ro p o sed  in te rn a tio n a l ru le s  fo r n u m b erin g  
o rgan ic  r in g  system s. A. M. P a t t e r s o n  (Rec. 
trav. chim., 1926, 55, 1—18).—See A., 1925, i, 824.

D iphensuccindene series. X II. C olourless 
an d  coloured iso m eric  h y d ro carb o n s of the  
d iphensuccindene series. K. B r a n d  and T. 
S a s a k i (Ber., 1925, 58, [B], 2546—2550).—An 
extension of previous work (Brand and Schlager, 
A., 1924, i, 157) to  compounds containing tho propyl 
and isopropyl groups.

Diphensuccindane-9 : 12 -dione is converted by mag­
nesium propyl bromide in the presence of ether into 
9 : \2-di-n-propyldi'phensuccindane-D : 12-diol, m. p. 
12 1— 122°, which is transformed by boiling formic 
acid or by boiling alcohol and hydrochloric acid into 
a mixture of colourless 9 : 12-di-n-propylidenediphcn- 
succindane, m. p. 157—158°, and red 9 : 12-di-n-
propyl-AP:11-diphensvccindadiene, 9 ^ / 9  ? 6̂ 4, m. p.

CnH4-C.CPra
135—136°. The propylidene compound is oxidised 
by chromic acid in the presence of sulphuric acid to 
propaldehyde and diphensuccindanedione. Either 
hydrocarbon is hydrogenated in  the presence of 
palladised charcoal and aqueous alcohol to 9 : 12-dt- 
n -propyldiphensuccindane, m. p. 98—99°. Similarly, 
diphensuccindanedione and magnesium ¿«¡propyl 
bromide afford 9 : 12-diisopropyldiphensuccindane- 
9 : 12-did, m. p. 132—133° (compounds -f-3MeOH 
and + 3E tO H  are ais0 described), which, when 
boiled with a mixture of formic and glacial acetic 
acids, or with alcoholic hydrogen chloride, passes 
into red 9 : l2-diisopropyl-A9:11-diphensvcci7idadiene, 
m. p. 178— 179°, and colourless 9 : 12-dnsopropylidenc- 
diphensuccindane, m. p. 189°. The latter hydro­
carbon is oxidised by chromic acid to  acetone and 
diphensuccindanedione. Either hydrocarbon is hydro­
genated to 9 : \2-diisopropyldiphensuccindune, m. p. 
SO—81°. H. W r e n .

P a ra c h o r  an d  chem ical constitu tion . I I I .  
O rien ta tio n  iso m erism  in  a ro m a tic  com pounds.
S. S h g d e n  and H. W ilk in s  (J.C.S., 1925, 127, 
2517—2522; cf. A., 1924, ii, 662; 1925, ii, 936, 
937).—In  order to  show th a t the values of the para­
chor for benzene derivatives are not dependent on 
the orientation of the substituents and are in agree­
ment with the values arrived a t by summation of the 
atomic parachors, several o-, m-, and p-disubstituted 
benzenes have been investigated. The parachors,
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together with the calculated values, are : xylenes,
0-, 283-3, ni-, 283-8, p-,  283-8, calc., 2S5-1 ; nitro- 
toluenes, o-, 3 0 1 - 1 ,  in-, 3 0 0 - 6 ,  p-,  302-8, calc., 303-1 ; 
chloronitrobenzenes, o-, 2 9 9 - 9 ,  m - ,  2 9 8 - 9 ,  p-,  300-0, 
calc., 301-2; bromonitrobenzenes, o-, 3 1 2 - 9 ,  vi- 
3 1 3 - 5 ,  p-, 3 1 3 - 5 ,  calc., 315-0 ; toluonitrilcs, o-, 2 9 0 - 6 ,  
m - ,  2 9 5 - 6 ,  p-, 2 9 4 - 4 ,  calc., 292-9. Ten of these values 
(printed in  italics) are based on new surface tension 
measurements carried out by the method of maximum 
bubble pressure (A., 1924, ii, 154). The values for 
m-toluonitrile given by Turner and Merry (J.C.S., 
1Ô10, 97 , 2075) are shown to bo inaccurate.

E. E. W a lk e r .

C ondensation of phenylacetylene u n d e r th e  
influence of p r im a ry  am ines. K . K r a s y s k i  an d  
A. K ib r ia n o v  (J. R uss. Pliys. Chem. Soc., 1925, 56,
1 —10).—When heated in a sealed tube with an 
aqueous solution of methylamino or ethylamine, 
phenylacetylene is converted into s-triphcnylbcnzene, 
the yield with the former amine being quantitative. 
Under similar conditions, dimethylamino, dicthyl- 
aminc, trimethylamine, or piperidine converts phenyl- 
acetyleno into an oily substance, whilst aqueous 
ammonia, potassium hydroxide solution, or water 
yields tarry  products. s-Triphenylbenzene is formed 
by the condensation of phénylacétaldéhyde with 
methylamine but not by th a t of acetophenone with 
methylamine. I t  seems probable that, when phenyl­
acetylene and a primary amine are heated together, 
the former is converted by the action of the water 
into phénylacétaldéhyde, which reacts with the 
amino to give cither CH2Ph-CH‘.NMo or

CHPhiCH-NHMe ; 
polymerisation of the latter, with regeneration of the 
amine, would then yield triphenylbenzenc.

T. H. P o p e.

D erivatives of p -m ethy lnaph thalene. K. D zie- 
w o n sk i,  (M lle .)  J .  S c h o e n ô w n a , and E. W a ld -  
m a n n  (Bull. Intern. Acad. Polonaise, 1925, A, 55— 
68).—See A., 1925, i, 1056.

D issociation in to  free ra d ica ls  of su b s titu ted  
d ixan thy ls. II. D issocia ting  influence of the  
cyciohexyl g roup . J . B. C on a r t  and L. F. S m a ll  
(J. Amer. Chem. Soc., 1925, 47, 3068—3077 ; cf.
A., 1925, i, 955).—Condensation of magnesium 
p-chlorobenzyl chloride and xanthone in ethereal 
suspension, followed by hydrolysis with ice and 
ammonium chloride, affords p -chlo r o b e n z y l i d e n e -  
x a n t h e n ,  yellow, m. p. 131—131-5°, as a precipitate, 
whilst treatment of the dried ethereal layer with a 
cold acetic anhydride solution of perchloric acid 
yields p - c h l o r o b e n z y l x a n t h y l  perchlorate,  m. p. 209° 
to a black liquid, after darkening a t 200°. Reduc­
tion of the latter with vanadous sulphate affords di- 
p - c h l o r o b e n z y l d i x a n l h y l e t h a n e ,  m. p. 147—149° in air, 
with brown coloration, 152° in  carbon dioxide. In  
bromobenzene solution, this absorbs oxygen in 
amount corresponding with tha t required for com­
plete formation of a p e r o x i d e .  The power of absorb­
ing oxygen is destroyed by heating the bromo­
benzene solution a t 100° for 1 hr. Condensation of 
magnesium isoamyl bromide with xanthone affords 
similarly i s o a m y l x a n t h y d r o l ,  m. p. 95—97°, deeom-

posing into xanthone and isoamyl alcohol when kept, 
isoA n v y l x a n l h y l  perchlorate,  yellow, m. p. 165°, yields, 
when reduced with vanadous sulphate, d i i s o a m y l -  
d i x a n t h y l e t h a n e ,  m. p. 137—145° in air, 158—160° 
in carbon dioxide. This absorbs oxygen in bromo­
benzene solution, the end-product of the oxidation 
being xanthone. I t  gives a colourless solution in 
naphthalene a t 80° under carbon dioxide, which 
deepens to red a t the b. p. of the solvent, and then 
rapidly fades if boiling is continued, n - H e x y l x a n t h y l  
perchlorate,  yellow, m .p. 126— 127°, obtained similarly, 
is reduced by vanadous sulphate to  d i - n - h e x y l d i -  
x a n t h y l e t h a n e ,  m. p. 119—133° in air, 138° in  carbon 
dioxide. This absorbs oxygen in solution, and shows 
colour changes, in solution, typical of dissociable 
ethanes. c y c l o H e x y l x a n l h y d r o l ,  m. p. 152°, and 
c y c l o h e x y l x a n t h y l  perchlorate,  m. p. 163° -with 
blackening, after darkening a t 160°, arc obtained 
analogously. Reduction of the latter with vanadous 
sulphate affords d i c y c l o h e x y l d i x a n t h y l ,  light yellow, 
which absorbs oxygen instantaneously and exhibits 
the usual colour changes in solution, increased dis­
sociation on dilution being indicated by deviation 
from Beer’s law. cycloH e x y l x a n t h y l  p e r o x i d e ,  m. p. 
147—148° (decomp.), decomposes violently when 
heated in hydrogen a t 145—150°, with formation of 
xanthone and a yellow liquid.  F. G. W il ls o n .

R ep lacem en t of halogens fro m  a ro m a tic  com ­
pounds. R. H, C l a r k  and R. N. C ro z ie r  (Trans.Roy. 
¡Soc. Canada, 1925, [iii], 19 , II I , 153—156).—Various 
aromatic halogen compounds were heated with an 
alcoholic solution of potassium hydroxide, sodium 
methoxide, or sodium ethoxide in sealed tubes. The 
following numbers represent the percentage replace­
ment of halogen after 42 hrs. a t 151°, the numbers 
in parentheses representing the replacement cal­
culated from a consideration of the electronic theory 
as elaborated by Fry (“ Electronic Conception of 
Valency and the Constitution of Benzene ” ) : o-di- 
chlorobonzene 6-8 (50); m-dichlorobenzene 9-3 (100); 
1 : 2 :  4-trichlorobenzene 29-4 (33-3); 1 : 2 : 4 : 5-
tctrachlorobenzene 35 (50); hexachlorobenzene 38-7 
(50); pentabromophenol 39-1 (40); 2 : 4-dichloro- 
aniline 0 (0); 2 : 4 :  6-trichlorophenol 0 (0); 2 : 6 : 4 -  
dichloronitroaniline 0 (0); p-chloroaniline 0 (0); 
m-chloroaniline 1-5 (100); o-bromotoluene 2-4 (100); 
ra-bromotoluene 2-1 (100). J . S. C a r t e r .

S u lp h u ry l chloride. IV. N ew  ch lo rin a tin g  
agent. P re p a ra tio n  of polychloro-derivatives of 
toluene. O. S i l b e r r a d  (J.C.S., 1925, 1 2 7 , 2677— 
2684).—When sulphuryl chloride containing about 
1 % of sulphur chloride is run into a mixture of toluene 
and anhydrous aluminium chloride a t 70°, aluminium 
sulphur chloride is instantaneously formed, and by 
adjusting the relative proportions of hydrocarbon and 
reagent an almost theoretical yield of mono- (1 :2  
and 1:4), di- (1 :2 :4 ), tri- ( 1 : 2 : 3 :  4 and 1 : 2 : 4 :  5), 
and pcnta-chlorotoluene may be obtained. The new 
reagent does not attack the side chain.

B. W. A n d e rs o n .

R eactions of a ro m a tic  com pounds con ta in ing  
m u ltiv a len t iodine. C. W i l l g e r o d t  (J. pr. Chem., 
1925, [ii], 111, 353—367).—A systematic review
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of tho known facts regarding the formation and 
reactions of this typo of compound.

R. W . W e s t .

H alogen  deriva tives of d ipheny lm ethane.
A. E. T s c h i ts c h ib a b in  and A. A. S c i ie s le r  (J. Russ. 
Phys. Chem. Soc., 1925, 56, 149—152).—The method 
previously used for the reduction of alcohols of the 
diphenyl- and triphenyl-methanc series (A., 1911, 
i, 277) serves for the preparation of various halo- 
genatcd diphenylmethano derivatives (cf. also A., 
1911, i, 278).

Phenyl-p-chlorophenylcarbinol, CGH4Cl-CHPh-OH, 
m. p. 61°, prepared from p-chlorobenzaldehyde and 
magnesium phenyl bromide, is reduced by means of 
hydriodie acid in glacial acetic acid to phenyl-p- 
chlorophenylmethane. Phenyl- o-chlorophenylcjarbinol, 
m. p. 65—65-5°, similarly obtained, yields phenyl-
o-chlorophenylmethane, m. p. 13-2°, b. p. 164-5°/19 
mm., d°0 1-1530. Phenyl-m-chlorophenylcarbinol,
similarly obtained, has m. p. 38°. T. H. Pope.

D erivatives of toluene. R. P o g g i (Atti R. 
Accad. Lincei, 1925, [vi], 2, 423—427).—m-Nilro- 
bcnzyl iodide, m. p. 84-5—86°, and 2 : 4-dinilrobcnzyl 
iodide, m. p. 75-5—76°, are obtained by boiling the 
alcoholic solutions of the corresponding chlorides 
with a slight excess of potassium iodide. By boiling 
p-nitrobenzyl thiocyanate with concentrated sulph­
uric acid, p -nitrobenzyl thiocarbamate,

NO2-C0H4-CH2-S-CO-NH2, 
m. p. 140—141°, is obtained. By prolonged boiling 
of this compound with 20% hydrochloric acid, hydro­
gen sulphide, carbon dioxide, and ammonia are 
eliminated, giving p -nitrobenzyl mercaptan. m -Cyano- 
benzyl bromide, m. p. 94—95-5°, is prepared by the 
Sandmeyer reaction from wi-toluonitrile. m-Cyano- 
benzyl iodide, m. p. 113—114°, and o-cyanobenzyl 
iodide, m. p. 77—78°, were prepared by boiling the 
corresponding chloro-derivatives in  alcoholic solution 
with potassium iodide. By boiling an alcoholic 
solution of p-cyanobenzyl chloride with sodium thio- 
sulphate for an hour, sodium p-cyanobenzyl thio- 
sulphate, CN-C6H4-CH2-S20 3Na, was obtained, which 
on prolonged heating a t 70° -with concentrated sulph­
uric acid gave p -cyandbcnzyl mercaptan, m. p. 43°. 
Oxidation of this compound in the cold by alcoholic 
iodine solution gave pp '-dicyanobenzyl disulphide, 
m. p. 147-5°. E. G. T r y i io r n .

Tw o fo rm s of o -n itro to luene. R. H. C l a r k  and 
R. N. C r o z ie r  (Trans. Roy. Soc. Canada, 1925, [iii], 19, 
II I , 157—15S).—The a- and ¡3-forms of o-nitrotoluenc 
(Knoevenagel, A., 1907, i, 202) have practically the 
same refractive index and density and the same M  
as determined by the f. p. method. I t  is, however, 
claimed th a t the assumption of the existence of two

— 4- +  —
electronic forms, C6H4Me\N02 and CcH4Me-N02, as 
an explanation for the existence of the two modific­
ations is supported by the results of chemical tests.

J . S. C a r t e r .

2-N itro-3  : 4 -d im ethoxy-l-m ethy lbenzene (2- 
n itrohom overa tro le ). E . M e rc k  Chem . F a b r . ~  
See B., 1926, 30.

R eactions of o rg an ic  th io su lp h a tes . H. B.
F o o t n e r  and S. S m ile s  (J.C.S., 1925, 127, 2887— 
2891).—Tho organic sodium thiosulphates, 

RS-S02-0Na
(cf. Price and Twiss, ibid., 1907, 91, 2021) share 
with the disulphoxides (A., 1925, i, 391) certain 
characteristic reactions of the thiol-sulphone group, 
due to  instability of the dithio-system in substances 
of the type RS-S02X ; this group is readily split by 
alkali mercaptides and with varying ease by other 
reagents, the activity depending on the character of 
the group X. The organic thiosulphates arc readily 
decomposed in aqueous solution by sodium mer­
captides : R-S*S03N a+ N aSR ' —y  RS-SR'-f Xa2S 03. 
When R  and R ' are the same, a single symmetrical 
disulphide is produced; when they are dissimilar, 
a mixture of the two possible symmetrical disulphides 
is usually obtained, probably because of secondary 
reaction of the mercaptide with the disulphide 
(Lecher, A., 1920, i, 433), R S -S R '+ N a S R ^ R S -S R +  
R'SNa. The organic thiosulphates arc quickly and 
almost quantitatively decomposed by aqueous alkali 
cyanide, giving the corresponding thiocyanates in 
excellent yield, RS-S03Na+NaCN —> R-SCN+ 
Na2S03. The disulphoxides behave similarly bu t aro 
much less reactive, RS-S02R + N aC N —>-R-S02N a +  
R-SCN.

Di-p-toluenesulphonyl sulphide (Troger, A., 1899, 
i, 905) behaves similarly towards the mercaptans, 
the sulphur chain being ruptured -with formation of 
sulphinate and thiosulphonate together with tho 
disulphide corresponding with the mercaptan used, 
(C7H 7-S02)2S+2RSNa-3-C7H 7-S02-SNa+C7H 7-S02Na 
+  (RS)2. Whilst sodium dithionate is not attacked 
by alkali mercaptides, the tri- and tetra-thionates 
are rapidly decomposed, giving tho disulphide 
Xa2S30 6+2R-SNa —> (RS)2+ N a2S 03+ N a 2S20 3; 
Na2S40 6+ 2 R ,SNa —>- (RS)2+2N a2S20 3. This result 
is, in the authors’ opinion, adequately explained by 
the structures proposed by Mendeleev for the poly- 
thionates. o-Nitrophenyl benzyl disulphide has m. p. 
54°; benzyl 9-anthryl disulphide, m. p. 128°; p-nitro- 
benzyl thiocyanate, m. p. 79°, and 9-anthryl thiocyanate, 
m. p. 181°. M. J o h n s o n .

Dependence of ro ta to ry  pow er on chem ical 
constitu tion . XXVII. O ptical p ro p e rtie s  of 
n -a lky lp -to luenesu lph ina tes. H. P h il l ips  (J.C.S., 
1925, 127, 2552—2587).—When an optically in­
active n-alkyl ester of p-toluenesulphinic acid is 
heated gently with Z-(3-octanol a mixture of a laevo- 
rotatory n-alkyl p-toluenesulphinate and a laevo- 
rotatory (3-octyl p-toluenesulphinate is produced 
which can be separated by fractional distillation 
under very low pressures. Alcoholysis of the Z-¡3-octyl 
p-toluenesulphinate thus produced yields an optic­
ally active n-alkyl ester of opposite sign. By these 
methods, using Z-[3-octanol, n-alkyl p-toluenesulphin- 
ates have been prepared with ag,, —6-72° and +0-92° 
and n-butyl esters with ai^, -3 -46° and +16-52° 
{I— 1 dm. in each case). The asymmetry must be 
attributed to the sulphur, and since only three 
groups are attached to  this atom, the reason for this 
asymmetry is sought in the electronic structure. 
According to Lowry’s theory, tho oxygen should be
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attached to the sulphur atom through a semipolar 
linking, the oxygen atom being negatively and the 
sulphur atom positively charged. The parachor 
(A., 1924, ii, 662) of ethyl p-tolucnesulphinato has 
been determined by S. Sugden, and this confirms 
the presence of a semipolar linking (A., 1925, ii, 936). 
Tho observed asymmetry might have been attributed 
to tho tetrahedral arrangement of three different 
groups and one lone pair of electrons, but the view 
th a t the asymmetry is due to the three groups not 
being coplanar with the positively charged sulphur 
atom is shown to be more in accordance with cog­
nate facts. The existence of a positive charge is 
regarded as the essential factor making optical 
activity possible for a ter-covalent atom containing 
three different groups. The corresponding sulphonic 
acid and its ?i-alkyl esters do not give any indication 
tha t they can exist in  optically active forms.

I t  is suggested tha t carboxylic esters contain a small 
proportion of an isodynamic form possessing a semi­
polar linking, the constitution of which is analogous 
to th a t of the sulphinio esters. Tho additional 
centre of asymmetry thus introduced would explain 
tho complex dispersion of these esters.

Optically active p-toluenesulpbinic esters undergo 
changes analogous to  the Walden inversion. Thus 
if f-P-octanol is heated with ethyl p-toluenesulphinate, 
a loevorotatory ethyl ester remains. If this in  turn  is 
heated with n-butyl alcohol, a dextrorotatory n-butyl 
p-toluenesulphinate is obtained. On the other hand, 
if the inactive butyl ester is heated with f-p-octanol, 
a lsevorotatory n-butyl p-toluenesulphinato is pro­
duced.

By means of a cycle of changes involving tho 
oxidation of p-toluenesulphinic esters to  the corre­
sponding sulphonic esters, Z-fl-octanol has been con­
verted into d-p-octanol and i-menthol into d - n c o -  
menthol. I t  is shown th a t when tho p-toluene- 
sulphinate of an optically active carbinol (such as
i-P-octanol) is treated with potassium acetate and 
ethyl alcohol the optically active alcohol is regenerated 
■without inversion, but when the sulphinate is oxidised 
to the sulphonate and this then treated with potass­
ium acetate and ethyl alcohol the acetate of d-{3- 
octanol is produced, showing tha t inversion has taken 
place. The slow mutarotation of p-toluenesulphinic 
esters of f-fi-octanol and of f-menthol caused by the 
labile nature of the rotation due to  the sulphinic acid 
group has been studied. An equilibrium value of 
ogs, -35-1° is obtained after about 1000 hrs.

E t h y l  d l - p - t o l u e v e s u l p h i n a t e  has b. p. 99—104°/
0-1 mm., jig 1-5309, iff 1-114; b u t y l  dl-p-toluene- 
s u l p h i n a t e ,  b. p. 90—95°/0-l mm., ng 1-5195, tff
1-066; l - m e n l h y l  d l - p - t o l u e n e s v l p h i n a t e ,  m. p. 108— 
109°, in acetone solution (c=2-609) gave [a]£w 
-239-9° an d  [<*]£*, -433-8°. E. E. W a lk e e .

Constitution, of the  so-called diphenylcycfo- 
bu tane. R. S to e r m e r  and C. T h i e r  [and, in part, 
E. L a a g e ]  (Ber., 1925, 58, [B], 2607—2615).—The 
“ diphenyicycfobutane ” obtained by Stoermer and 
Biesenbach (A., 1905, i, 524) by the action of alcoholic 
potassium hydroxide on phenylaeetaldehyde a t high 
temperat ure and pressure is identified as ay-diphenyl- 
propeno. The reaction appears to consist in tho

primary formation of the aldol,
CH2Ph-CH(OH)-CHPh-CHO, 

which passes into tho corresponding, unsaturated 
aldehyde by loss of water and subsequently loses 
tho aldehydic group as formic acid, thus giving 
ay-diphenylpropene. The hydrocarbon, b. p. 178— 
179° (corr.)/14 mm., m. p. 15—16°, may be con­
veniently prepared in 67% yield by heating phényl­
acétaldéhyde with alcoholic potassium hydroxide 
under reflux. I t  is identical with tho compound 
obtained from a-benzyleinnamic acid by Dieckmann 
and Kämmerer (A., 1906, i, 820) and yields tho 
same dibromide, m. p. 109°, and y>,se«donitrosite, 
m. p. between 142° and 150°, according to the manner 
of heating; the latter compound is converted by 
dicthylamine in boiling alcoholic solution into the 
substance, C19H240 2N2, m. p. 93°. The nitrosocMoridc 
has m. p. 166° (decomp.). ay-Diphenylpropeno is 
readily converted into ay-diphenylpropane, b. p. 
301—303° (corr.), 166—168°/16 mm., by sodium 
and boiling alcohol or hydrogen in tho presence of 
palladised calcium carbonate. Oxidation of ay-di­
phenylpropene by permanganate in alkaline solution 
yields only benzaldehyde, benzoic and phenylacetic 
acids ; in acetone solution, particularly in the presence 
of sulphuric acid, benzaldehyde and ßy-diphenyl- 
propaldehyde hydrate, CH2Pk-CHPh-CH0,H20 , m. p.
116—117° (semicarbazone, m. p. 189°), are produced. 
Ozonisation of ay-diphenylpropene and subsequent 
decomposition of the ozonide yields only benzalde­
hyde, and benzoic and phenylacetic acids.

Under the modified conditions of preparation of 
ay-diphenylpropene, three isomeric $-benzyl-ay-di- 
phenyl-S-valerolactones, m. p. 109°, 133°, and 165°, 
respectively, are obtained as by-products. A fourth 
isomeride, m. p. 135°, was prepared during attem pts 
to obtain the methyl ester from the dry sodium salt 
from the lactone, m. p. 109°, and methyl sulphate. 
Further, the lactone, m. p. 109°, exists in a dimorphous 
form, m. p. 122°. Apparently, the primary aldol 
passes into the corresponding unsaturated aldehyde 
which unites with a further molecule of phényl­
acétaldéhyde, yielding the dialdehyde, 

GH2Ph-CH(CHPh-CHO)2, 
this is transformed by Cannizzaro’s reaction into the 
compound,

CH2Ph-CH(CHPh-CH2-0H)-CHPh-C02H, 
from which four isomeric ß-benzyl-ay-djphenyl-S- 
valerolactones are derived by loss of water.

H. W e e n .

D iacene [diacenaphthylidene] an d  its  ketonic 
deriva tives. K. D z iev o n sk i and T. L it y n s k i (Ber., 
1925, 5 8 , [5], 2539—2544).—Diacenaphthylidene-

dione, ^ q ^ c!>C.‘C<C ^ q ^ s. m. p. 287—288°, is con­
veniently prepared by the oxidation of acenaphthene 
in glacial acetic acid with potassium dichromate a t
40—50°. Tho most advantageous method for the 
preparation of diacenaphthylidenone,

m. p. 258°, consists in boiling acenaphthylene 
dibromide in concentrated alcoholic solution with 
concentrated hydrochloric acid, whereby acenaphthen-
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one is formed as by-product. Diacenaphthylidene, 

^ f b >c :c < i ; ;0r c, m. p. 271—273° [picrate, m. p.
214° (decomp.)] (cf. Dolinski and Dzievonski, A., 
1916, i, 138), is prepared by tbe reduction of di- 
aeenaphthylidenediono or diacenapbthylidenone by 
zinc dust in tbe presence of acetic anhydride and 
anhydrous sodium acetate. H. Wren .

C om position of rukicene. K. D z ie v o n s k i and 
J . S u szk o  (Ber., 1925, 58, [B], 2544—2546).—New 
analyses of rubicene confirm the composition, C26H 12, 
assigned to it by Dzievonski and Suszko (A., 1922, 
i, 730) in place of the formula, C2CH 14, suggested by 
Pummerer and Ulrich (A., 1925, i, 1259; cf. also 
Pummercr, A., 1912, i, 182). H. W re n .

A ction of am in es on d i- and  tri-ch lo roace tic  
acids. A. S. W h e e l e r  and E. D e  W. J e n n in g s  
(J. Elisha Mitchell Sci. Soc., 1924, 40, 112).—When 
substituted amines are used, the di- and tri-ehloro- 
acetates are formed, respectively. However, with 
such amines as aniline and o-toluidino the dichloro- 
acid produces trichloroacetates.

Chem ical  A bstracts.

A ction of a ro m a tic  am in es on sem icarbaz ide  
hydroch loride . I. M a c u r e v t t s c h  (J. Russ. Phys. 
Chem. Soc., 1925, 56 , 55—60).—-When semicarb­
azide hydrochloride is boiled with a primary aromatic 
amine, such as aniline, o- or p-toluidine, 2 : 3-xylidine, 
or benzylamine, the corresponding substituted carb- 
amides are obtained: NH2R + N H 2-NH-CO-NH2=  
NH2-NH-CO-NHR+NH3 and NH,-NH -CO NHR+ 
NH2R=N H R-CO -N H R+N 2H4 (cf. A., 1925, i, 984).

T. H. P o p e.

A ction of m ag n es iu m  b u ty l b ro m id e  on 
a ro m a tic  th io carb im id es. D. E. W o r r a l l  (J . 
Amer. Chem. Soc., 1925, 47, 2974—2976).—The 
following substituted amides of thiovaleric acid were 
obtained by the action of magnesium butyl bromide 
on the appropriate thiocarbimides (cf. Sachs and 
Loevy, A., 1903, i, 334; 1904, i, 307; Gilman, A., 
1924, i, 382); thiovaleryl-anilide, m. p. 38—39°; 
-p-toluidide, m. p .-69—70°; -p-anisidide, m. p. 62— 
63°; -p-cJiloroanilide, m. p. 101-5—102°; ■p-bromo- 
anilide, m. p. 112°; -diphenylamide, m. p. 147— 
148°; -fi-naphthylamide, m. p. 79—80°; and bisthio- 
valeryl-p-pTienylenediamide, m. p. 198— 199°. The 
action of hydroxylamine on these derivatives affords 
oximes, hydrogen sulphide and some ammonia being 
liberated. F . G. W ills o n .

Iso m eric  change in  a ro m a tic  com pounds. I. 
C onversion of d iacylan ilides in to  acy lam ino- 
ketones. A. W. C h apm an  (J.C.S., 1925,127,2818— 
2820).—When a current of dry hydrogen chloride is 
passed through fused diacetanilide or dibenzanilide, 
the acyl chloride and monoacylanilide result. Diacyl­
anilides, when heated in presence of either hydrogen 
chloride or zinc chloride, are converted into the 
corresponding acylamino-ketones. The catalytic 
activity of the zinc chloride, which is ineffective when 
absolutely dry, is ascribed to the presence of a little 
free hydrogen chloride, without which rearrange­
ment docs not occur. Since the necessary conditions

are exactly those under which hydrogen chloride 
decomposes the diacylanilides, it  is suggested th a t 
this change, previously regarded as intramole­
cular (Chattaway, J.C.S., 1904, 85, 386), is, in 
reality, a decomposition followed by recondensation, 
th u s : NPhAc2+H C l NHPhAc-f AcCl —>
Ac-C6H4'NHAc -f HC1. M. J o h n s o n .

P re p a ra tio n  of p -b rom opheny lhydroxy lam ine  
by  th e  em ulsification  p rocess. R. D. H a w o r th  
and A. L a p w o r th  (J.C.S., 1925, 127, 2970).—Reduc­
tion of p-bromonitrobenzene by the method pre­
viously described [ibid., 1921, 119, 770) is frequently 
unsuccessful. Good results aro obtained by the use 
of moro solvent benzene and moro reducing solution. 
p-Bromonitrobcnzene (5 g.), benzene (40 c.c.), hydro- 
sulphide solution (120 g., loc. cit., p. 769), and calcium 
chloride (5 g., in a little water) are emulsified. After 
1 | hrs., sohd ammonium chloride (5 g.) is added. 
After shaking, the precipitated p-bromophenyl- 
hydroxylamine (about 2-9 g.) is collected. A further 
yield (0-5 g.) can be obtained from the benzene layer 
by precipitation with petroleum (b. p. 40—60°). 
The sodium sulphide crystals used in making the 
reducing solution must be of good quality.

M. J ohn son .

D ib ro m in atio n  of ace to -m -to lu id id e . S. C. J. 
O l iv ie r  (Rec. trav. chim., 1925, 4 4 , 1109—1112).— 
By the action of 2 mols. of bromine on an acetic acid 
solution of aceto-w-toluidide, a mixture is obtained 
which after hydrolysis consists of 73% of 4 : 6-di- 
bromo-m-toluidine and 27% of 2 : G-dibromo-m-lolu- 
idine, m. p. 66-5—67°. I t  is shown th a t the 2 : 6-di- 
bromo-compound, m. p. 33—35°, previously described 
(Neville and Winther, J.C.S., 1880, 37, 440) is a 
eutectic mixture of the two isomerides.

R. W. W e s t.

T rin itro p h en y ln itro am in o e th y l n itra te . R. C.
M o ra n .—See B., 1926, 78.

P re p a ra tio n  of som e p r im a ry  am in es by  th e  
ca ta ly tic  red u ctio n  of n itrile s . W. H. C a r o t h e r s  
and G. A. J o n e s  (J. Amer. Chem. Soc., 1925, 47, 
3051—3057).—p-Toluonitrile is reduced smoothly in 
acetic anhydride solution by hydrogen in presence 
of platinum oxide, with formation of p-methyl- 
benzylaeetamide, m. p. 110—111° (cf. Lustig, A., 
1895, i, 162), in 88% yield. The reduction requires 
over 5 hrs. with hydrogen under 3 atm. pressure. 
In  glacial acetic acid, a 71% yield of pp'-dimethyldi- 
benzylamine, together with small proportions of the 
corresponding primary and tertiary amines, was 
obtained similarly in  6|  hrs. In  absolute alcohol, 
reduction proceeds more slowly, and both primary 
and secondary amines are produced. In  n-butyric 
anhydride, a 74% yield of p - m e t h y l b e n z y l - n - b u t y r -  
amide, m. p. 71—72°, was obtained. Benzonitrile 
affords similarly, in acetic anhydride solution, benzyl- 
acetamide; in glacial acetic acid, benzylamine and 
dibenzylamine, the former predominating; and in 
absolute alcohol, ammonia and the primary and 
secondary amines. o-Toluonitrile is reduced similarly 
in  acetic anhydride solution to o-methylbenzylacet- 
amide, m. p. 76—76-5° (cf. Strassmann, A., 1888, 
474), whilst phenylacctonitrile affords p-phenylethyl-
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acetamide, in 63% yield. The above acetyl deriv­
atives of primary amines are soluble in cold dilute 
hydrochloric acid, from which they are precipitated 
unchanged on addition of alkali; the corresponding 
aromatic sulphonyl derivatives are only slightly 
soluble in  dilute alkali. The following acyl-deriv- 
atives of the above amines are described : p-methyl- 
benzyl-phenylcarbamide, m. p. 188—188-2°, -p-toluene- 
sulphonamide, m. p. 94-7—95-5°, and p-brotnobenzcne- 
sulphonamide, m. p. 126-5— 127-5°; o-methylbenzyl- 
phenylcarbamide, m. p. 167-5— 168°, -benzenesulphon- 
amide, m. p. 128-3—129-1°, -p-toluenesulphonamide, 
m. p. 118-7—119-2°, and -p-bromobenzcnesulphon- 
amide, m. p. 106-5—107°; $-phenylethyl-p-bromo- 
benzenesulphonamidc, m. p. 88-5—89-5°, and -phenyl- 
carbamide, m. p. 153-5— 154-5° (ef. Forster and 
Stotter, J.C.S., 1911, 99, 1338). The success of the 
preparation of primary amines by reduction of 
nitrilcs in  acid anhydride solution is ascribed to 
prevention of hydrolysis of the inline usually assumed 
to be formed intermediately, and to prevention of its 
condensation with the primary amine by the prior 
acylation of the latter. F. • G. W ills o n .

B enzidine derivatives of th io carb am id e  and  azo 
dyes there from . L. P in to .—See B., 1926, 43.

A ction of su lph ites  on a ro m a tic  am ino- and  
hydroxy-com pounds. X II. P ro d u c ts  of th e  
ac tion  of su lph ites on 1 : 8-d in itro n ap h th alen e .
H. T. B u c i ie r e r  and H. B a rs c h  (J. pr. Chem., 
1925, [ii], 111, 313—339; cf. A., 1925, i, 1338).— 
When 1 : S-dinitronaphthalene is boiled with aqueous 
sodium hydrogen sulphite solution (8-3 mols. per 
mol. of dinitro-compound), and the cooled, filtered 
solution acidified, a naphthylenediaminetrisulphonic 
acid separates (cf. Fischesser, D.R.-P. 79577) in a 
yield of 8-8% of the theoretical, calculated on the 
dinitronaphthaleno used, whilst the mother-liquor 
contains a further 15-4% yield of the acid, together 
with the sulphurous ester of an aminonaphtholtri- 
sulphonic acid. The latter is hydrolysed by boiling 
with alkali, after which the above mother-liquor 
contains active material (evaluated by titration with 
diazo-solution) corresponding with 31-9% of the 
applied dinitronaphthaleno. When the naphthylene­
diaminetrisulphonic acid is boiled with aqueous 
sodium hydrogen sulphite, i t  is converted into the 
sulphurous ester of an aminonaphtholtrisulphonic 
acid. As this reaction is hindered by a sulphonic 
group ortho or meta to the amino-group, it  is con­
cluded tha t the trisulphonie acid is actually 1 : 8- 
naphthyleuediamine-2 : 4 : 5-trisulphonie acid, both of 
the alternative constitutions suggested by Fischesser 
(loc. cit.) being untenable. When the trisulphonie 
acid is boiled with cyclohexanone in presence of con­
centrated hydrochloric acid, a condensation product, 
probably (I), is formed, which is not attacked by 
boiling sodium hydrogen sulphite solution.

/CH,-CH2X 
d-) X  “ >CH,

s o 3h <  \ n h /  \ c h 2-c h /  “ 
s o 3h

When 1 : 8-dinitronaphthalene is treated at 90°

with ¿Odium hydrogen sulphite solution in presence 
of ammonia (cf. D.R.-P. 215338), the cooled, filtered 
solution deposits, on acidification, a small proportion 
of a-naphthylamine-4 ; 7-disulphonic acid, containing 
traces of the corresponding aminonaphthoidisulphonic 
acid and naphthylenediaminedisulphonic acid. The 
total yield of disulphonic acids corresponds with 
6-9% of the dinitronaphthaleno used, whilst tho 
mother-liquor contains further an approximately 
equal proportion of tho sulphurous ester of the 
aminonaphthoidisulphonic acid. When boiled with 
aqueous sodium hydrogen sulphite, a-naphthylamine- 
4 : 7-disulphonic acid is converted into the sulphurous 
ester of the corresponding naphtholdisulphonic acid.

Treatment of 1 : 8-naphthylenediamine with 11 pts. 
of 2% fuming sulphuric acid a t 95—100° for several 
hrs. affords 1 : 8-naphthylenediamine-4-sulphonic acid, 
which, when warmed with 5 pts. of 20% fuming 
sulphuric acid, yields a disulphonic acid, probably 
1 : 8-naphthylenediamine-4 : 5-disulphonic acid (cf.
D.R.-P. 72584). F. G. W ills o n .

R eactions of azoxy-com pounds. I. A ction of 
lig h t. W. M. Cum m ing and G. S. F e r r i e r  (J.C.S., 
1925, 127, 2374—2379).—o-Hydroxyazo-compounds 
result when solutions of certain azoxy-compounds 
are exposed to the light of a mercury-vapour lamp. 
The yields are highest in alcohol and lowest in benzene. 
Azobenzeno in 85% alcohol gives a 63-3% yield of
o-hydroxyazobenzene, m. p. 82—83°, in 200 hrs. 
(44% in 100 hrs.). The same transformation occurs 
under the influence of sunlight or electric light 
(filament lamp). 2 : 2'-, 3 : 3'-, and 4 : 4'-Azoxy- 
toluene, 4 : 4'-dichloroazoxybenzene, 2 : 2'-diamino- 
4 : 4'-azoxytoluene, and 4 : 4'-azoxyanisole react 
similarly. 2-Hydroxy-3 : 3' -azotoluene has m. p. 61-5— 
62-5°. 4 : 4'-Azoxyphenetole and 4 : 4'-dinitroazoxy- 
benzene are unchanged.

The existence of an isomeric 4 : 4'-azoxytoluene, 
m. p. 75° (Janovsky and Reimann, A., 1889, 392), 
is unconfirmed, and a setting-point curve shows tha t 
i t  cannot be a solid solution of p-azo- in p-azoxy- 
toluene. C. H o l l in s .

Azo dyes. B r i t i s h  D y e s t u f f s  C orp ., L td . ,  K. H. 
S a u n d e r s ,  and H. G o o d w in .—See B., 1926, 7.

o -H y d ro x y a z o  d y e s .  A.-G. f . A n il in -F a b r .—  
See B., 1926, 7.

Azo dyes. Soc. o f  Chem. I n d .  in  B a s le .—See
B., 1926, 43.

Azo dyes. G. K a l i s c h e r ,  K. K e l l e r ,  and L. 
C a s s e l l a  u . Co.—See B., 1926, 44.

P heny lhydraz ine  an d  fac to rs  affecting  h y d r- 
azone fo rm ation . E. G. R. A r d a g h  and J . G. 
W illly m s  (Trans. Roy. Soc. Canada, 1925, [iff], 19, 
IH , 75, and J . Amer. Chem. Soc., 1925, 47, 2976— 
2983).—The iodometric method (Ardagh and Williams, 
this vol., 189) for the determination of phenylhydr­
azine gives loiv results when a buffer solution is 
present. Correct results are obtained when the 
solution is just acid to methyl-orange. Aqueous 
solutions of phenylhydrazine and its salts oxidise 
fairly rapidly on exposure to air, the solutions 
being stable when prepared with water free from 
oxygen and preserved in an atmosphere of nitrogen.
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Hydrazone formation is a reversible process, tho 
equilibrium being greatly influenced by the acidity 
of tho medium. Acetoncphenylhydrazone form­
ation is almost complete over the p n range 5—7, 
provided the hydrazone is a t the same time salted 
out. If the hydrazone be extracted with some 
suitable solvent, immiscible with water, the reaction is 
quantitative. The role of sodium acetate in hydrazone 
formation is solely th a t of a buffer. J . S. Carter.

A ction of h ydrazine  on n itro - and  ch lo ron itro - 
deriva tives of benzene and  naph thalene. I. E.
Mu ller  (J. pr. Chem., 1925, [ii], 111, 273—276).— 
A summary of previous researches in this field, 
introductory to the following three papers.

F . G. W illson.

A ction of hydrazine  on n itro - and  ch lo ro n itro - 
deriva tives of benzene and  naph th a len e . II . 
A ction of h ydrazine  h y d ra te  on som e n itro - and  
ch lo ron itro -com pounds. E. Muller  and G. 
Zimmermann (J. pr. Chem., 1925, [ii], 111, 277— 
292).—Whilst the action of hydrazine hydrate on 
m-nitrobenzoic acid in alcoholic solution affords only 
the corresponding hydrazine m-nilrobenzoate, m. p. 
182°, in absence of solvent the nitrobenzoic acid is 
reduced a t water-bath temperature in 30 min. with 
formation of ?»-aminobonzoic acid. p-Nitrobenzoic 
acid behaves similarly (cf. Curtius and Bollenbach, 
A., 1907, i, 1078). p-Nitro toluene is reduced to 
p-toluidinc when heated with hydrazine hydrate for
4 hrs. a t 130° in a sealed tube, o- and m-toluidines 
being also analogously produced. A t 150°, hydr­
azine hydrate reduces o-, in-, and p-nitroanilines to 
the corresponding phenylenediamines. 2 : 4-Dinitro- 
toluene is reduced by alcoholic hydrazine hydrate 
a t water-bath temperature to o-nitro-p-toluidine, 
and this is further reduced to 2 : 4-tolylenediamine 
when heated with hydrazine hydrate a t 140°. Reduc­
tion of wi-chloronitrobenzene to m-chloroaniline by 
the action of hydrazine hydrate proceeds a t water- 
bath temperature, bu t o-chloronitrobenzene, when 
boiled with hydrazine hydrate, yields hydroxybenzo- 
triazole as the hydrazine salt, m. p. 110— 120° with 
loss of hydrazine; o-nitrophenylhydrazine is pro­
bably the primary product. 2 : 4-Dichloronitro- 
benzene reacts with hydrazine hydrate in hot alcoholic 
solution with formation of the hydrazine salt, m. p. 
182— 183° (decomp.), of the corresponding 4-chloro- 
hydroxybenzotriazole, exploding a t 204—205° (potass­
ium  salt, explodes above 300°; ethyl ether, m. p. 
59—60°; benzoyl derivative, m. p. 126°). The 
b-chloro-2 : 4-dinitrophenylhydrazoncs of benzaldehyde, 
orange, m. p. 242°, acetone, yellow, m. p. 123°, ethyl 
acetoacetate, m. p. 115°, and formaldehyde, yellow, 
in. p. 124°, are described. Benzoyl-5-chloro-2 : 4-di- 
nitrophenylhydrazine, reddish-yellow, has m. p. 219°. 
When treated with sodium nitrite in suspension in 
cold aqueous-alcoholic hydrochloric acid, 5-chloro- 
2 : 4-dinitrophenylhydrazine affords an unstable 
nitrosoamine, yellow, decomp, a t 85°, which, when 
heated, loses water and nitrogen with formation of
5 : 5 '-dichloro-2 : 4 : 2 ':  4 '-tetranitroazobenzene, yellow, 
m. p. 93°, exploding a t higher temperatures with 
evolution of a yellow, irritant vapour. 5-Chloro- 
2 : 4-dinitrophenylhydrazine dissolves in alkali with

darkening and ovolution of gas. Acidification of the 
solution affords brown flocks which could not be 
purified, but which did not appear to represent a 
hydroxytriazole derivative. Tho d i h y d r o c h l o r i d e ,  pale 
yellow, readily hydrolysed, tho s u l p h a t e ,  pale yellow, 
decomp, a t 213°, and the d i b e n z o y l  derivative, pale 
orange-yellow, m. p. above 300°, of 2 : i-dinitro-1  : 5 
d i h y d r a z i n o b e n z e n e ,  are described. F. G. W ills o n .

A ction of h ydrazine  on n itro - an d  ch lo ro n itro - 
deriva tives of benzene an d  naph thalene. II I . 
A ction of hy d raz in e  h y d ra te  on 2 : 4  : 5 -tr i-  
chloronitrobenzene. E. M ü l l e r  and W. H o f f ­
m ann  (J. pr. Chem., 1925, [ii], 1 1 1 , 293—306).— 
Hydrazino hydrate reacts with 2 :4  : 5-trichloro- 
nitrobenzene in boiling alcoholic solution with form­
ation of 3 : i - d i c h l o r o - G - n i t r o p h c n y l h y d r a z i n e ,  orange- 
yellow, m. p. 194-5°, and 4 : 5 - d i c h l o r o h y d r o x y b e n z o -
triazole, C6H2CL2< C j^ q jj^ N , exploding a t 194—
196° after becoming brown a t 190° [ h y d r a z i n e  salt, 
m. p. 205° (decomp.) ; p o t a s s i u m  salt, explodes at 
230—250°; b a r i u m ,  m a g n e s i u m ,  c o p p e r ,  and silver 
salts; a n i l i n e  salt, m. p. 168° (decomp.); m e t h y l  
ether, m . p. 129°; ethyl ether, m. p. 90°; b e n z o y l  
derivative, m. p. 152°; acetyl  derivative, m. p. 150°; 
c a r b e t h o x y m e l h y l  derivative, m. p. 109°; c a r b e t h o x y - 
derivative, m. p. 123°]. Formation of the triazolc 
is favoured by the application of excess of hydrazino 
hydrate, and by the action of hydrazine or of alkalis 
on the dichloronitrophenylhydrazine. The following 
3 : 5 - d i c h l o r o - 6 - n i t r o p h e n y l h y d r a z o n e s  are described : 
b e n z a l d e h y d e - ,  yellowish-red, m. p. 184°; salicylaldé­

h y d e - ,  yellowish-green, m. p. 207°; resorcylalde- 
h y d e - ,  orange-red, m. p. 251°; acetone-,  lemon- 
yellow, m. p. 157° ; and b e n z o p k e n o n e - 3 : 5-dichloro- 
Q - n i t r o p k e n y l h y d r a z o n e ,  pale yellow, m. p. 162°. 
Treatment with nitrous acid converts the dichloro­
nitrophenylhydrazine into 3 : i - d i c h l o r o - 6 - n i l r o p h e n y l -  
a z o i m i d e ,  yellowish-brown, m. p. 56°, which is decom­
posed by alkalis into azoimide and a c o m p o u n d ,  m. p. 
34°, possessing phenolic properties. The action of 
anhydrous hydrazino on 2 : 4 : 5-trichloronitrobenzene 
affords, together with the above triazole, 2 : 3-di- 
c h l o r o - G - n i t r o p h e n y l h y d r a z i n e ,  red, m. p. 172° [ h y d r o ­

chloride,  m. p. 195° (decomp.) ; b e n z y l i d e n e  derivative, 
red, m. p. 225°]. F. G. W ills o n .

Action of hy d raz in e  on n itro -  an d  ch lo ro n itro - 
deriva tives of benzene an d  naph thalene. TV. 
A ction of hydrazine  on l-ch lo ro -2  : 4 -d in itro - 
naph thalene. E. M ü l l e r  and K. W e is b r o d  (J. pr. 
Chem., 1925, [ii], 1 1 1 , 307—312).—When treated 
with hydrazine hydrate in hot alcoholic solution,
l-chloro-2 : 4-dinitronaphthalene affords 2 : 4-dinitro- 
naphthalene, the h y d r a z i n e  salt of 2 : i-dinilro-a-  
n a p h t h o l ,  m . p. 203—205°, 5 - n i t r o - 3 - h y d r o x y n a p h t h o -  
triazole, (I), yellow, m. p. 215° (decomp.), and 4 : 4'-di- 
n i t r o - 2 : 2 ' - a z o n a p h t h a l e n e .  The primary product 

is probably 2 : 4-dinitro- 
naphthylhydrazine, from 
which the triazole derivative 
is derived by reduction and 
condensation with the ad­
jacent nitro-group, but which

NO,

■N(OH)'
also loses nitrogen and hydrogen with formation of
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dinitronaphthalene, the latter being then further 
reduced to the azo-derivative, whilst the naphthol 
is formed by hydrolysis of the chlorodinitronaphthal- 
ene. The samo products are obtained when the 
reaction is carried out a t the ordinary temperature, 
but when anhydrous hydrazine is used, neither the 
dinitronaphthol nor the triazole derivative is formed.

F. G. W il ls o n .

N i t r o g e n  te t r o x id e  a s  a  r e a g e n t  f o r  d ia z o t i s -  
a t io n .  B. H o u s to n  and T. B. J o h n s o n  (J . Amer. 
Chem. Soc., 1925, 47, 3011—3018).—Nitrogen te tr­
oxide forms a convenient reagent for diazotising 
primary aromatic amines in anhydrous solvents. 
The reaction proceeds according to the equation 
R -N H ,+N 20 4=R-N:N-0-N02, and is in accordance 
with the structure ON-O N 0 2 for nitrogen tetroxide. 
When m-nitroaniline, dissolved in dry benzene, is 
treated with pure nitrogen tetroxide in the cold 
until the reddish colour of the solution indicates an 
excess of the gas, 3 :3 '- d i n i t r o d i a z o a m i n o b e n z e n e ,  
yellow, m. p. 195— 196° (violent decomp.), is pre­
cipitated in practically quantitative yield. By using 
3 mols. of nitrogen tetroxide to 1 mol. of ni-nitro- 
aniline, a yield of 69% of m-nitrobenzenediazonium 
nitrate can be obtained, together with 24% of the 
diazoamino-compound. In  the case of p-nitroaniline, 
a molar ratio of nitrogen tetroxide to base of 1 : 2  
affords 84% of diazoamino-derivative with 12% of 
diazonium nitrate, whilst a corresponding ratio of
2-25 : 1 yields 91% of diazonium nitrate, the diazo­
amino-compound not being formed under these con­
ditions. o-Nitroanilino yields, "with corresponding 
ratios of nitrogen tetroxide, 12 % of diazoamino- 
compound and 8% of diazonium nitrate, and 64% 
of diazonium nitrate free from diazoamino-compound, 
respectively. F. G. W ills o n .

D ecom position of d iazo-com pounds u n d e r th e  
influence of copper. J . S. P. B lu m b e r g e r  (Chem. 
Weekblad, 1925, 2 2 , 599—604).—A consideration of 
the various methods of reaction of diazo- and 
diazonium-compounds in presence of copper and 
copper compounds in relation to the theory of induced 
alternate polarity. Many of the configurations 
assumed are found to be contradictory.

S. I . L ev y .

S te reo iso m erism  in  th e  ei/cZohexane series .
I. 2-M ethylcycfohexanols. M. G o d c h o t  and P. 
B e d o s  (Bull. Soc. chim., 1925, [iv], 37, 1451—1466). 
—cycZoHexene oxide, obtained in 55% of the 
theoretical yield by the action of potassium hydr­
oxide on 2-phlorocycZohcxanol, reacts readily with 
magnesium methyl iodide, yielding first a magnesium 
methyl derivative which gives 2-iodocycZohcxanol 

Qjj with water. Further reaction on
( 2 distilling off the ether in place of

CH2j/  |OIl-OMgI decomposing with water yields a 
CHJ JCHMe product (I), which when finally 

(<tt . treated with watergives 2-methyl-
T 2 cycZohexanol, b. p. 163— 164°/763

1 ' mm., in 63% yield. The phenyl-
urdhane has m. p. 71° and the acidphthalate, m. p. 128°. 
Since cycZohexenc oxide should itself from spatial con­
siderations be a cis-compound, it is concluded tha t the

2-methylcycZohexanoI is itself the cis-isomeride, the 
alternative possibility of its being 1-methylcycZo- 
hexan-l-ol being excluded by the fact tha t on oxid­
ation with chromic and acetic acids i t  yields 2-methyl- 
cycZohcxanone. The 2-clilorocycZohexanol, m. p. 29°, 
previously described (A., 1923, i, 327; cf. Detceuf, 
A., 1922, i, 327) similarly reacts with magnesium 
methyl iodide in two stages (cf. Grignard, A., 1905, 
i, 593), giving finally 50% of the theoretical yield of 
a mixture of two stereoisomerie 2-methylcycZo- 
hexanols, b. p. 163—164°/763 mm. Sinco the 
phenylurethane of the cis-isomeride has m. p. 71°, 
the isomcride yielding a phenylurethane, m. p. 105° 
(cf. Sabatier and Mailhe, A., 1905, i, 275), and an 
a c i d  p h t h a l a t e ,  m. p. 122°, is regarded as the trans- 
compound. Accordingly the original chlorocycZo- 
hexanol is either a mixture of cis- and trails-forms 
or some interconversion has taken place in the 
reaction. I t  is possible th a t the product obtained 
by Detoeuf (b. p. 84—85°/16 mm., m. p. 8°) is the 
other isomerido. cis-2-MethylcycZohexanol obtained 
by hydrolysis of the acid phthalate, m. p. 128°, has 
b. p. 166-57760 mm., d$ 0-9187, nf, 1-45437; the 
Zra?is-isomeride, similarly obtained from the phthalate 
m. p. 122°, has b. p. 167—167-5°/760 mm., <Z“ 0-9236, 
ii“  T4581. Commercial 2-methylcycZohexanol, ob­
tained by catalytic reduction of o-cresol in the presence 
of nickel, consists of a mixture of about 80% of the 
irons- with 20% of the cis-form. Hydrogenation of 
the 2-methylcycZohexanone in acetic acid in the 
presence of platinum-black similarly yields a mixture 
of the cis- and Zraws-isomerides, bu t reduction with 
sodium and alcohol yields almost entirely the trans- 
form of 2-methykycZohexanol (cf. Skita, A., 1922, 
i, 534; 1923, i, 460). R. B rig h tm a n .

S ulphonation  of p-ch lorophenol. J . M. G a u n t -  
l e t t  and S. S m ile s  (J.C.S., 1925, 1 2 7 , 2745—2746). 
—Sulphonation of p-chlorophenol yields an acid 
which on methylation forms 4-chloroanisole-2- 
sulphonic acid (s o d i u m  salt, loses 2H20  a t 120°; 
chloride,  m. p. 104°). Reduction of the acid chloride 
yields 4 - c h l o r o a n i s o l e - 2 - s u l p h i n i c  acid,  m. p. 116°, 
and from this A - c h l o r o a n i s o l e - 2 - m e t h y l s u l p h o n e ,  m. p. 
94°, and i - c h l o r o a n i s o l e - 2 - d i s u l p h o x i d c ,  m. p. 125°, 
are obtained. 4 - C h l o r o a n i s o l e - 2 - m e r c a p t a n ,  m. p. 42°, 
and 4- c h l o r o a n i s o l e - 2 - d i s u l p h i d e ,  m. p. 105°, were also 
prepared. B. W. A n d e rs o n .

C om plete sy n thesis  of thym ol fro m  isopropy l 
alcohol. L. B e r t  and P. C. D o r i e r  (Compt. rend., 
1926,1 8 2 ,63—65).—p-Chloromethylisopropylbenzeno 
is obtained from isopropyl alcohol (Blanc, A., 1923, 
i, 549) and yields a magnesium derivative which 
when treated with water gives p-cymene; this may 
be transformed into 5-bromo-2-amino-p-cymene 
(Wheeler and Smithey, A., 1922, i, 332 ; Wheeler and 
Taylor, J . Amer. Chem. Soc., 1925, 47, 178), which 
when diazotised and heated with ethyl alcohol gives
5-bromo-p-cymene. The last-named yields a mag­
nesium derivative which when treated with oxygen 
and water gives thymol. L. F. H e w i t t .

D erivatives of azo im id e—a co rrec tion . A. 
K o rc z y n s k i  and S t. N a m y s lo v sk i (Bull. Soc. 
chim., 1925, [iv], 3 7 , 1397).—Picryl azidc ( 2 : 4 :  6- 
trinitro-l-azidobenzene) described by the authors
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(A., 1924, i, 1354) had previously been described by 
Schrader (A., 1917, i, 595). W. H um e-R othery.

P yroca techo l com pounds of bi-, te r- , and  
q u ad ri-v a len t m eta ls . R. W e in l a n d  and H. 
Sperl (Z. anorg. Chem., 1925, 150, 69—83).—When 
a solution of manganous acetate is treated with 
pyrocatechol and an alkaline hydroxide, the man­
ganese is rapidly oxidised by the air, and com­
plex salts of tervalent manganese are obtained of 
the formulae : [Mn(CGH4O2)3]Na3,0-5NaOH,6H2O ;
[Mn(C6H40 2)3]K3,3H20 ;

[Mn(C0H4O2)3]H(NH4)2,5H2O; 
these are decomposed by acids. If dilute ammonia 
is used, an unstable base, Mn8(CGH4O2)5(OH)2,10H2O, 
is precipitated. Pyridine yields a crystalline com­
pound, 4[Mn(C6H40 2)2]H2,2CsH 5N,C6H4(0H )2; nickel 
forms a similar compound, but the zinc compound 
has the normal formula [Zn(C0H4O2)2]H2,2C5H 5N. 
Unlike most complex pyrocatechol compounds, these 
pyridine salts are stable in air. From stannous 
chloride a compound, [ClSnC6H40 2]H,C5H 5N, is 
obtained, and thorium nitrate yields a substance, 
Th(0-C6H 4-0H)4,2C5H SN. The yellow colour of this 
latter compound is surprising because an ammonium 
salt, containing 3 mols. of pyrocatechol, is colourless; 
it may be a pseudo-ammonium salt. The zirconium 
compound,

[Zr(CGH4O2)3]H2,C5H 5N,0-5[C6H4(OH)2,C5H 5N], 
is also yellow, whilst aluminium forms a yellow, 
tarry  compound which rapidly changes to a colourless, 
powdery substance, [A1(C6H40 2)2]H,C5H 5N,H20 . From 
bismuth nitrate a compound, Bi(C6H40 2)(0-C6H4*0H), 
is obtained, the constitution of which is uncertain, 
and also an acid, Bi(N03)(0-CGH4-0H)2.

A. Geake.

2  -  N iti'O  - 3 : 4 -  d im e th o x y to lu e n e  [2 -  n i t r o  -  
h o m o v e ra t r o le ] .  E . M e r c k .— See B ., 1926, 28.

R eduction  of c innam aldehyde to  c innam yl 
alcohol in  p resence of p la tin u m  o x id e-p la tin u m - 
b lack  and  p ro m o te rs . XI. W. F. T uley  with 
R. Adams (J. Amer. Chem. Soc., 1925, 47, 3061— 
3068).—Reduction of cinnamaldehyde with hydrogen 
in presence of platinum oxide-platinum-black ceases 
when 0-15 mol. of hydrogen has been absorbed per 
mol. of aldehyde. The catalyst can be reactivated 
by shaking with air, but many reactivations are 
necessary before reduction is complete, and the 
product, when 1 mol. of hydrogen has been absorbed, 
contains unchanged aldehyde, phenylpropaldehyde, 
cinnamyl alcohol, and phenylpropyl alcohol. A 
quantitative yield of cinnamyl alcohol is obtained 
when the aldehyde (0-2 mol. in 100 c.e. of 95% 
alcohol) is treated with an equivalent of hydrogen 
in presence of 0-2 g. of catalyst and 0-00002 mol. 
of ferrous chloride. Increase in the proportion of 
ferrous chloride to 0-0005 mol. results in a less pure 
product. Phenylpropyl alcohol is obtained by allow­
ing a second mol. of hydrogen to be absorbed, but 
this takes place much more slowly. If 0-00002 mol. 
of zinc acetate is substituted for the ferrous chloride, 
reduction proceeds similarly, but much more slowly, 
to phenylpropyl alcohol, whilst 0 0006 mol. of zinc 
acetate completely inhibits the reduction. In 

M

presence of 0 0002 mol. of ferrous chloride and 0-00003 
mol. of zinc acetate, reduction proceeds rapidly until 
1  mol. of hydrogen is absorbed, when it ceases 
abruptly, and the product is very pure cinnamyl 
alcohol. The optimum proportions of the two 
salts are specific for each set of reaction quantities. 
Best results are obtained when the platinum oxide 
is reduced before the aldehyde is added to the solvent, 
and by keeping the temperature of reaction below 40°.

F. G. W illson.

ci/c/oHexylglycerol. R. D elaby  and M. M. J anot 
(Compt. rend., 1925, 1 8 1 , 1146—1147; cf. Klages 
and Klenk, A., 1906, i, 638; Moureu and Gallagher, 
A., 1922, i, 34; Delaby, A., 1923, i, 85).—cycloHcxyl- 
vinylcarbinol, b. p. 93—94°, dl 0-9352, n \r  1-4811, 
attophanate, m. p. 169—170°, when treated with 
bromine in acetic acid yields the dibromide, m. p. 
73-5° (cf. Valeur and Luce, Bull. Soc. chim., 1920, 
[iv], 27 , 611). The dibromide when treated with 
potassium acetate gives cyclohexylglyceryl triacetate, 
which is hydrolysed by hydrochloric acid and methyl 
alcohol, yielding cyclohexylglycerol, b. p. 188—190°/20 
mm., m. p. 73-5°. L. F. H ewitt.

[Syntheses by m ean s  of o rg an ic  peroxides.]
E. O. von L ippm ann  (Ber., 1925, 58, [£], 2706).— 
The observations attributed to the author by 
Gelissen and Hermans (this vol., 63) were made by
E. Lippmann. H. Wr e n .

C hlorination  of o- and  p -am inobenzo ic acids.
L. E lion (Rec. trav. chim., 1925, 44, 1106—1108).—• 
By passing the calculated amount of chlorine into 
an acetic acid solution of anthranilic acid, a 75% 
yield of 3 : 5-dichloroanthranilic acid, m. p. 231°, is 
conveniently obtained. On boiling with acetic 
anhydride, this acid yields 3 : 5-dichloroacetylanthranil, 
m. p. 151°, which is converted by alkali hydroxides 
into 3 : 5-dichloro-2-acetamidobenzoic acid, m. p. 203°. 
By this method, p-aminobenzoic acid yields tri- 
chloroaniline and 35% of 3 : 5-dichloro-4-amino- 
benzoic acid. R. W. W est .

A ction of fo rm aldehyde and  secondary  am ines 
on ac ids w ith  m obile  hydrogen  a tom s. C.
M a n n ic h  and L. S te in  (Ber., 1925, 58 , [B], 2659— 
2662).—The synthesis of [3-amino-acids from malonic 
and acetoacetic esters by means of formaldehyde and 
secondary amines has already been reported (A., 
1922, i, 351; 1924, i, 946, 947). Attempts to extend 
the synthesis to other similar acids are irregularly 
successful. Phenylaeetic acid does not condense, 
but its hydrogen atoms become sufficiently mobile 
if the negative character of the phenyl group is 
strengthened by the introduction of one or more 
nitro-group3. o-Nitromandelic acid may also bo 
used, but o-nitrophenylaeetic, m- and p-nitro- 
mandelic, o-nitrophenylpyruvic, sulphoacetic, p(3£-tri- 
chloro-a-hydroxypropionic, and o- and p-hydroxy- 
diphenylacetic acids are unsuitable. p-Nitrophonyl- 
acetic acid, piperidine, and formaldehyde afford 
$-piperidino-a.-p-nitrophenylpropionic acid, 

C5H 10N-CH2-CH(CgH4-NO2)-CO2H, 
m. p. 138—139° (decomp.), which is readily converted 
by boiling water into piperidine and a-p-nitrophenyl- 
acrylic acid, m. p. 176— 177°. Reduction of the
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nitro-acid by tin and hydrochloric acid yields (3-piper- 
Mmo-a-p-aminophenylpropionic acid, isolated as the 
dihydrochloride, ra. p. 213° (decomp.). ¡3-Dimethyl- 
amino-a.-p-nilrophenylpropionic acid has m. p. 167— 
168°. $-Methylamino-<x-p-nitrophenylpropionic acid, 
uecomp. about 177°, its hydrochloride, decomp. 170°, 
and phcnylacelyl derivative, m. p. 175°, are described. 
The action of formaldehyde and secondary amines on 
2 : 4-dinitrophenylacetic acid leads to diamines in 
place of amino-acids, since carbon dioxide is lost 
during the reaction. Thus with piperidine, ay-di- 
piperidino-$-2 : A-dinitrophenylpropane, m. p. 133— 
134° [difiydrochloride, m. p. about 144° (decomp.)], 
is obtained. ay-Bisdimethylamino-^-2: A-dinitro-
phenylpropana, m. p. 85—S6°, and «.y-bisdiethylamino- 
¡3-2 : A-dinitrophenylpropane (picrate, decomp. 165— 
166°) are described. o-Nitromandelic acid, form­
aldehyde, and piperidine afford $-piperidino-a-hydroxy-
a.-o-nitrophenylpropionic acid, C14H 180 5No,H20 , de­
comp. 109°. H : W ren .

C hem ical iso m erism  of th e  th ree  cfs-cinnam ic 
acids. H. Stobbe (Ber., 1925, 58, [£], 2620—2626). 
—A reply to De Jong (A., 1920, i, 162), a critical 
review of whose experiments shows th a t the cis- 
cinnamic acids, m. p. 68° and 58°, respectively, 
can bo recrystalliscd unchanged from concentrated 
solutions if the operation is effected rapidly so that 
there is little chance of infection. If these conditions 
are not fulfilled and the solutions are dilute, arc 
preserved for 8—14 days or longer, and are decanted 
from one vessel to another in the laboratory so tha t 
the risk of infection is increased, the acid of m. p. 
42° separates from solutions of the other two acids. 
The acid of m. p. 68° is never obtained from solutions 
of th a t of m. p. 58°, and the reverse transformation 
is never observed; it  follows, therefore, th a t the 
solutions of the two acids arc not identical. De 
Jong’s arguments against the chemical isomerism 
of the three cw-cinnamic acids are regarded as refuted 
from his own observations. The supposed identity 
of the three double acids obtained from trans-cin­
namic acid and the three ciVacids rests on the identity 
of the very indefinite m. p. of the compound, and 
cannot be regarded as established until the crystals 
have been measured and further constants established.

H. W r e n .

Q ualitative resem b lan ce  betw een th e  velocity 
of h y d ra tio n  of acid  anhydrides and  th e  velocity 
of hydro lysis of diacyl peroxides. J . B oesek en  
and H. Gelissen  (Proc. K. Akad. Wctensch. Amster­
dam, 1925, 28, 624—629).—By an examination of 
the existing data on the hydrolysis of diacyl peroxides 
and acid anhydrides, the authors show th a t in both 
cases (1) it  is the CIO linking th a t is ruptured by the 
water; (2) the reaction products are two acids; 
(3) the velocity is accelerated by alkali hydroxides, 
carbonates, and hydrogen carbonates (cf. Orton and 
Jones, J.C.S., 1912, 101, 1708; Baeyer and Villiger, 
A., 1900, i, 437); and (4) the reaction is catalytically 
affected by acids (cf. Clover and Richmond, A., 
1903, i, 396; Orton and Jones, loc. cit.). They 
conclude, therefore, th a t the diacyl peroxides are 
anhydrides of peracids and acids, and th a t those 
derived from acid anhydrides which have a small

hydration constant do not hydrolyse, or do so exceed­
ingly slowly, the velocity of hydrolysis of the peroxide 
being always smaller than th a t of the corresponding 
anhydride. This conclusion is supported by existing 
data and by the preparation of the following new 
peroxides, derived from acids the anhydrides of 
which are not attacked by water, and which are 
themselves stable towards th a t reagen t: cinnamoyl 
peroxide, m. p. 144°; phenylpropionyl peroxide, 
m. p. 38-5°; tricldoroacrylyl peroxide, m. p. 49°. 
The agreement also holds for the corresponding 
derivatives of benzenesulphonic acid.

J . W. B ak er .
D erivatives of p -hydroxym ethy lbenzo ic  acid.

II. E th e r  es te rs . F. H. Case (J. Amer. Chem. 
Soc., 1925, 47, 3003—3005; cf. A., 1925, i, S15).— 
p-Chloromethylbenzoic acid is obtained in 78% 
yield by hydrolysis of p-cliloromethylbenzonitrile 
with concentrated hydrocliloric acid. When boiled 
with water until solution is complete, this is converted 
into p-hydroxymethylbenzoic acid. Hydrolysis of 
p-bromomethylbenzonitrile with hydrobromic acid 
yields similarly p-bromomethylbenzoic acid (cf. 
Swiss Pat. 93500). p-Ethoxymethylbanzoyl chloride, 
b. p. 136— 138°/8 mm., obtained by the action of 
thionyl chloride on the corresponding acid, was used 
for preparing the following este rs : benzyl, b. p. 
198—201°/5 m m .; p -carbethoxybenzyl, m. p. 36—37°, 
b. p. 243—244°/3 m m .; and &-diethylaminoethyl 
p -ethoxymethylbenzoale, b. p. 183—185°/5 mm. (hydro­
chloride, m. p. 122— 123°). The last-named salt 
appears to possess local anaesthetic properties.

F. G. W illson .
D erivatives of p -hydroxym ethy lbenzo ic acid.

III . A m ino-esters. F. H. Case (J. Amer. Chem. 
Soc., 1925, 47, 3005—3008; cf. preceding abstract). 
— Ethyl m-nitro-p-chloromethylbenzoate, yellow, b. p. 
170—-174°/4 mm,, is obtained by heating m-nitro- 
p-chloromethylbenzonitrile (cf. Banse, A., 1894, 
i, 574) with absolute alcohol and sulphuric acid. 
When boiled with 1 mol. of anhydrous sodium 
acetate in alcohol, it affords ethyl m-nitro-p-aceioxy- 
methylbenzoate, yellow, m. p. 57—5S°, which, on 
hydrolysis with alcoholic hydrogen chloride, yields 
ethyl m-nitro-p-hydroxymethylbenzoate, yellow, m. p. 
115— 116° (benzoate, pale yellow, m. p. 129—130°; 
phenylurethane, m. p. 125— 126°). Reduction of 
ethyl m-nitro-p-hydroxymethylbenzoate with tin  and 
hydrochloric acid, or with hydrogen in presence of 
colloidal palladium or platinum oxide, affords ethyl 
m-amino-p-hydroxymethylbenzoate, m. p. 85—86° 
[hydrochloride, m. p. 129—130° (decomp.)], n -Butyl 
m-nitro-p-hydroxymethylbenzoale, yellow, b. p. 198— 
203°/3 mm., and n-butyl n\-ami>io-p-hydroxymcthyl- 
benzoate, m. p. 76—77°, obtained analogously, are 
described. F. G. W illson .

6-T hio l-m -to lu ic  acid. F. Ivrollpfeiffer  [with 
H. S chultze and E. S ommermeyer] (Ber., 1925, 
58, [R], 2698—2701).—6-Thiol-m-toluic acid has 
been obtained by Krollpfeiffer (A., 1925, i, 1306) 
by the action of alkali on 3-bromo-2 : 6-dimcthyl- 
thiochromanone and also by Arndt (ibid., 1309) 
from 2 : 2-dichloro-6-methylthiochromonol, but the 
properties of the compounds are not in agreement.
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Re-examination of A m dt’s product shows th a t it  
cannot possibly be a homologue of o-thiolbenzoic 
acid, since it evolves carbon dioxide and does not 
yield a disulphide when oxidised by potassium fcrri- 
cyanide. Further, when treated with molten potass­
ium hydroxide it affords 4-methylthionaphthen- 
quinone. Analysis of Arndt’s compound suggests 
th a t it is 2 : 3 : 4-triketothiochroman.

6-Tliiol-m-toluic acid is prepared synthetically as 
follows: 6-amino-m-toluic acid is diazotised and the 
solution is treated successively with sulphur dioxide 
and copper powder; the sulphinic acid thus pro­
duced is reduced by zinc dust in the presence of alcohol 
to G-thiol-wi-toluic acid, m. p. 155°, identical with 
the product derived from 3-bromo-2 : 6-dimcthyl- 
thiochromanone. Either acid reacts with chloro- 
acetic acid to form o-carboxy-p-tolylthidlacctic acid, 
decomp. 220°, which is transformed by fusion with 
sodium hydroxide into 3-hydroxy-5-methvlthio- 
naphthcn.

The conversion of 3-bromochromanone into chrom- 
one by boiling pyridine or dimethylanilino is 
incidentally recorded. H. W r e n .

Som e p ecu lia ritie s  of inactive m an d elic  acid.
N. Kjs h n e r  (J. Russ. Phys. Chem. Soc., 1925, 56, 
15— 17).—When inactive mandelic acid is heated 
to 130° either in the anhydrous state or in a sealed 
tube with water, its m. p. a t first has the normal 
value, 118°, but if the resulting acid is allowed to 
solidify and is then re-melted in the same capillary 
tube, it melts a t 105— 106°; if this acid is then 
recrystallised from benzene, its m. p. is 118° a t the 
first, and 103° a t the second, fusion. Further, if 
the molten acid with the abnormal m. p. is seeded 
■with a crystal of the ordinary acid, the crystals 
separating melt a t 118° a t the first time and a t 10 1— 
103° a t the second time.

Crystallisation of the abnormal acid from hot 
benzene solution gives long, hexagonal plates which, 
in the mother-liquor, gradually change into rhombo- 
hedral crystals, C8H 80 3,CGH 6, which lose their 
benzene and their form when kept. T. H. P o pe .

a - H ydroxy  = y  - pheny lcro tonam ide . A n ex ­
am p le  of an  e th e r of a  ketone h y d ra te . J .  
Bougauet (Bull. Soc. chim., 1925, [iv], 37, 1420— 
1436).—A general account of work which has in 
part been published previously (A., 1912, i, 770; 
1913, i, 269, 366; 1925, i, 921). The structure (I), 
representing the ether of a ketone hydrate assigned 
to  the acid amide obtained by the action of dilute 
sodium hydroxide on an alcoholic solution of a- 
hydroxy-y-phenylcrotonamide, has now been con­
firmed. The sodium salt of the amide is first pre­
cipitated and converted into the acid amide by
CH3Ph-CH2-C(OH)-CO,HV
CH2Ph-CH,-C(OH)*CO-NH2

(!•)

CH2Ph-CH.'(j>C02HV
CH„Ph-CH:C-CONH2

(II.)

benzylpyruvic acid, but with ammonia phenyl- 
propionylbenzylalanineamide is produced, as a 
result of secondary reaction with the benzylpyruvic 
acid (cf. A., 1921, i, 177). Dehydration a t 100° 
yields the acid amide (II), which is only slightly 
soluble in acetone and is precipitated from its solu­
tions in alkali by acetic acid. Boiling alkalis hydro­
lyse it  to  benzylpyruvic acid. Besides the acid 
amide (I), a  small amount of the corresponding 
diamide, m. p. 198°, is formed in the action of sodium 
hydroxide on a-hydroxy-y-phenylcrotonamide, and 
this similarly yields benzylpyruvic acid on hydro­
lysis. Potassium permanganate in acetic acid 
oxidises (I) to  an imide, m. p. 120°, which is now 
regarded as possessing the structure (III) for the 
following reasons : (1 ) it is only feebly acid and 
can be alkylated by means of its potassium salt;

CH/Ph-C-CO 
(III.) " 0 < | > N H

CH2Ph-CH2-C-C0 | CH„Ph

CH2Ph-C-C02H
0 < t

•CH./C"
(IV.)

c o 2h

(2) the methylimide, m. p. 86°, on treatm ent with 
sodium carbonate, yields a mixture of two acids, 
m. p. 175° and 150°, which probably possess the 
structures (V) and (VI), and are decomposed by boiling 
potassium or sodium hydroxide into mcthylamino 
and a dibasic acid, m. p. 204°, regarded as benzyl-$- 
phenylethyloxidomaleic acid (IV) (dimethyl ester, m. p. 
74°); (3) hydrolysis with dilute sodium hydroxide 
yields ammonia and a mixture of benzylpyruvic 
and phenylpropionic acids. Partial hydrolysis of 
the imide (III) jdelds a new acid amide, m. p. 170° 
(decomp.), possessing the structure (V) or (VI) (methyl 
derivative, m. p. 154°); boiling dilute sodium hydr­
oxide or a mixture of acetic and hydrochloric acids 
converts it into (IV) and the anhydride, m. p. 104°.

CH2Ph-C-CO-NH, CH2Ph-C-CO,H
(V.) " 0 < | “ - 0 < | (VI.)

CH2Ph-CH2-C-C02H  CH2Ph-CH2-C-C02-NH2
Prolonged boiling with excess of acetic anhydride 
yields a second anhydride, m. p. 75°, which is considered 
to have formula (VII) or (VIII). I t  forms a methyl 
ether, m. p. 53°, and an imide with ammonia, m. p. 
122°, whilst sodium amalgam converts it into a- 
benzyl-a'(5-plienylethylsuccinic acid, m. p. 170°.

CHPlnC CO CH2Ph-C(OH)-CO
I > 0  “ | > 0

i-CH2-C(OH)-CO CH2Ph-CH:C COCH,Ph-(
(VII.) (VIII.)

Warm ammonia yields in addition a substance, m. p.
154°. R. B rightman.

treatm ent with hydrochloric acid. On account of 
the ease with which the amide undergoes dehydr­
ation, its m. p. could not be determined. Alkalis, 
even sodium carbonate, produce hydrolysis to

3 - H y d ro x y -a -n a p h th o ic  a c id  a n d  a t t e m p t s  to  
p r e p a r e  a n  u n s y m m e t r i c a l  n a p h th o x th in .  R.
Lesser  and S. Sad  (Bcr., 1925, 5 8 , [B], 2551—2559). 
—Examination of a series of derivatives of 3-hydroxy - 

CO H a-naPhthoic acid leads the authors to  
/ a  2 assign to the acid the normal constitution

\  N (I) (cf. Lesser, Kranlpuhl, and Sad, A.,
!! iO H  1925, i, 1424). This conception depends 

'  j  /  largely on the difference of the behaviour
' ■' of the anilide and 2-hydroxy-3-naphth-

anilide towards vegetable fibres and of 4-amino-3- 
hydroxynaphthoic acid and l-amino-2-hydroxy-3-
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naphthoic acid towards sodium nitrite. Since the 
presence of the double linking between the carbon 
atoms 2 and 3 in 2-hydroxy-3-naphthoic acid is 
regarded as established (loc. cit.), the alternative 
position of the double linking must be assumed in 
the acid under consideration.

The following compounds are described : 3-hydroxy- 
a-naphthoic acid, m. p. 248—249° (corr.); 3-acctoxy- 
a-naphthoic acid, m. p. 173—174° [Royle and Schedlcr 
(J.C.S., 1923, 123, 1641) record m. p. 169—170°];
3-benzoyloxy-u-naphlhoic acid, m. p. 222—223°;
3-methoxy-a-naphthoic acid, m. p. 159°; 3-aceloxy-a- 
naphlhoyl cldoride, m. p. 96—97°; 3-acetoxy-a- 
naphlhamide, m. p. 180—181°, from which 3-hydroxy- 
a-naphthamide, m. p. 209—211°, is obtained by 
cautious hydrolysis; 3-acetoxy-a-r.aphthanilide, m. p.
178—179°, and thence 3-hydroxy-a-naphihanilidc, m. p. 
112—113°; 4-'p-nUrobenzeneazo-3-hydroxy-'i-naphlh- 
anilide, m. p. 295—296°; methyl 3-hydroxy-a-naphtho- 
ate, m. p. 91—92°; ‘t-bromo-3-hydroxy-a-naphthoic acid, 
m. p. 231—232°; i-benzeneazo-3-hydroxy-afnaphthoic 
acid, m. p. 273° (decomp.). 3-Hydroxy-a-naphthoic 
acid couples with p-diazobenzenesulphonic acid, and 
the product (disodium salt) is reduced by sodium 
hyposulphite in faintly alkaline solution to  4-amino-
3-hydroxy-a-naphthoic acid, m. p. 204° (decomp.), 
of which the sodium salt and hydrochloride are 
described. The acid readily loses carbon dioxide in 
boiling dilute hydrochloric acid solution, forming
1-amino-fi-naphthol. A-Ace(amido-3-acetoxy-u-naphth- 
oic acid has m. p. 225° (decomp.). 4-Amino-3- 
hydroxy-a-naphthoic acid is readily oxidised by 
nitric acid to 3 : 4-naphthaquinonecarboxylic acid, 
m. p. 173° (decomp.); the corresponding oxime has 
in. p. 181—1S2° (decomp.). i-Nitroso-3-hydroxy-a- 
naphthoic acid, m. p. above 300°, is prepared with 
difficulty by the action of a large excess of sodium 
nitrite on a solution of the hydroxynaphtlioie acid in 
dilute hydrochloric acid. 4-Amino-3-hydroxy-a- 
naphthoic acid is converted by sodium nitrite in the 
presence of copper sulphate into [i-naphlhoxadiazole-
4 -carboxylic acid, decomp. 151°. l-Amino-2-hydroxy-
3-naphthoic acid, m. p. 241° (decomp.), can be 
similarly converted into the corresponding oxadiazole 
(diazo-oxide), m. p. 1S2—183° (decomp.), but the com­
pound can be obtained with equal readiness by the 
usual method.

Methyl 3-hydroxy-a-naphthoate is converted by 
sulphur chloride in the presence of carbon te tra ­
chloride into di-4-carbo>neihoxy-2-hydroxynaphthyl 
sulphide, m. p. 210—211° (dibenzoate, m. p. 225°), 
which is transformed by bromine and alkali, but 

CO. Me n0  ̂ by potassium ferricyanide, into the 
* corresponding dehydrosulphide (II), m. p. 

188—189°; this substance does not react 
with phenylhydrazine, p-nitrophcnyl- 
hydrazine, phenylcarbamhydrazide, or 
luppurylhydrazine, thus strongly in­
dicating the spiran structure, since there 
can be no question of steric hindrance 
with a compound which docs not contain 
a substituent in the or/Tio-position (cf. 

, r von Auwers and Kehrmann, Ber., 1923, 
2‘ 1 56,1802). The dehydrosulphidc is reduced 

by excess of zinc dust and fuming hydrochloric acid

in boiling benzene to the corresponding iso sulphide, 
C24H 1s0 6S, m. p. 146° (dibenzoate, m. p. 147— 148°). 
Di-4-carbomcthoxy-2-hydroxynaphthyl sulphide gives 
a dipotassium salt, whereas p-naphthol sulphide, di-
6-bromo-fi-naphthol 1-sulphide, di-3-carbomethyl-2- 
hydroxynaphthyl sulphide, and di-5-chloro-2-hydroxy- 
4 : 6-dimethylphenyl sulphide yield only monopolass- 
ium  salts.

Unsuccessful attem pts to prepare unsymmetrical 
naphthoxthins are described. Thus a-naphthol-2- 
sulphonic acid is converted by ethyl chloroformate 
into l-ethylearbonatonaphthalene-2-sulphonic acid, 
which is transformed into the corresponding sulph­
onyl chloride, m. p. 127— 128°, and subsequently 
reduced to 2-thiol-a-naphthol, which could not be 
obtained in the pure condition; the compound could 
not be condensed with 1-iodo-P-naphthol. A-Chloro-
1-hydroxynaphthyl 2 ' -hydroxynaphthyl 2 : V-sulphide, 
m. p. 167—168° (decomp.), is obtained by the action 
of sulphur chloride on 4-chloro-a-naphthol and 
¡3-naphthol dissolved in chloroform. H . W r e n .

L actonic e s te rs  derived  from  phenacyl b ro m id e  
by  condensation  w ith  ethy l sod iom alonate and  
analogous substances. R. M. R ây and J . N. R ây  
(J.C.S., 1925, 1 2 7 , 2721—2723).—Phenacyl bromide 
condenses with ethyl sodiomalonate in presence of 
alkali to  form the lactone of a-carbethoxy-y-hydroxy- 
y-phenyl-A/3-propenecarboxylic acid, m. p. 105°; 
similarly, with ethyl acetylsodiomalonate, the lactone 
of a-acetyl-a-carbethoxy-y-hydroxy-y-phenyl-A0-prop- 
enecarboxylic acid, m. p. 136°, is formed. Another 
lactone, m. p. 135°, is formed with ethyl sodioethyl- 
malonatc, and the condensation with ethyl sodio- 
benzylmalonate and with ethyl sodioisopropyl- 
malonate yields lactones, m. p. 125° and 151°, respect­
ively. On oxidation, the lactones yield benzoic acid. 
Phenacyl bromide and ethyl sodiocyanoacetate heated 
in alcoholic solution yield ethyl diphenacylcyano- 
acetate, m. p. 141°, together with a substance, m. p. 
125— 127°. B. W. An derso n .

C onstitu tion  of ch lo rine deriva tives of the  
ph thalon ic  acid series. A. Cornillot (Compt. 
rend., 1925, 1 8 1 , 1071— 1073).—Ethyl a-chloro- 
phthalide-a-carboxylate (cf. A., 1.924, i, 515, 1071) in 
benzene solution on treatm ent with aluminium 
chloride yields ethyl a-phemylphthalide-a-carboxylate,
CO<CpQ^>CPh-C02Et, m. p. 70°, and a small amount
of benzhydrol-o-carboxylic acid. Ethyl a-phenyl- 
phthalide-a-carboxylate does not react with semi- 
carbazide, but reacts readily with alkalis and rather 
less so with acids, giving a-phenylphthalide, ethyl 
alcohol, and carbon dioxide. The mobility of the 
terminal carboxyl group is thus increased by the 
introduction of the phenyl group into ethyl a-chloro- 
phthalide-a-carboxylate, of which the suggested 
structure (loc. cit.) is hereby confirmed.

L. F. H ew itt.
R adica l d issociation  of a ry la ted  succinic acid 

derivatives. II. R ad ica l d issociation  of te tra -  
ary lsuccinod in itriles . A. L ô w en bein  and R. F. 
Gagarin (Ber., 1925, 58, [B], 2643—2644; cf. 
Lôwenbein, A., 1925, i, 552; Blicke, ibid., 811). 
—Since tetraphenylsuccinodinitrile undergoes radical
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dissociation a t a somewhat inconveniently higli 
temperature, tetra-'p-anisylsuccinodinitrile,  m. p. 
(indef.) 220—240°, has been prepared by the action of 
potassium ferricyanide on di-p-anisylacetonitrile in 
boiling sodium hydroxide solution. The colourless 
solutions of the compound in cold chloroform, 
alcohol, benzene, or glacial acetic acid become vivid 
pink when warmed, and exhibit an intense yellow 
fluorescence which slowly disappears when they are 
cooled. The presence of free di-p-anisylcyanomethyl 
radicals is established by the conversion of the product 
with phenylhydrazine in boiling solution into di-p- 
anisylacetonitrile. H. Wr e n .

D ichlorodiphenylm ethanedicarboxylic  acids.
H. W e il .— See B., 1926, 8.

Chenodeoxycholic acid. II . A. W in d a u s  and 
A. van  S choor (Z. physiol. Chem., 1925, 148, 225— 
231).—Oxidation of sodium chenodeoxycholate with 
sodium hypobromite solution gives deoxybiliobanic 
acid, m. p. 253°, yield 20% of the pure acid (from 
ethyl acetate), together with 10% of the crude 
acid; the dimethyl ester has m. p. 107°. Cheno- 
dehydrodeoxycholic acid on oxidation with nitric acid 
gives a d i n i t roketotricarboxylic acid,  m. p. 222° 
(decomp.), yield 10%; t r i m e t h y l  ester, m. p. 156° 
(cf. A., 1925, i, 405). P. W. Clutterbuck .

N aphthalene-1  : 4 : 5 : 8-te tracarb o x y lic  acid 
an d  its  deriva tives. F a rb w . v o rm . M e is te r ,  
L u c iu s ,  u . B r u n in g .— See B ., 1926, 7.

V at dyes [from  pery len ete tracarb o x y m o n o - 
im ide]. K alle u . Co. A.-G.—See B., 1926, 7.

S u b stitu ted  isod iazom ethanes. F. D. Chatta- 
w ay  and A. J . W alker (J.C.S., 1925, 127, 2407— 
2414; cf. A., 1925, i, 1193).—The chlorination and 
bromination of o-nitrobenzaldehydephenyllrydrazone 
proceeds exactly as for the m- and p-nitro-compounds 
(loc. cit.). The «¿-halogen derivatives (I), however, 
W'hen treated with sodium acetate and acetic acid, or 
with pyridine or ammonia, or even by recrystallisation 
from alcohol, readily lose a molecule of hydrogen 
halide and form l-aryl-3-o-nitrophenyhsodiazo- 
methanes (II). These compounds explode W'hen

/N sn
(I-) Ar-NH-N:CX*C(1H4N 0 2 Ar-N— C-C6H yN 02 (H.)
heated to a definite temperature in each case, which is 
lower for mixtures than  for pure substances and may 
be used as a means of identification, in the same way 
as the mixed m. p.

Addition of bromine to a suspension of o-nitrobenz- 
aldehydephcnylhydrazone in acetic acid gives, with 1 
mol. of halogen, o-nitrobenzaldehyde-p-bromophenyl- 
hydrazone, m. p. 183°, and with 2 mols. of halogen, 
the 2 : 4-dibromophenylhydrazone, m. p. 204°, and 
to - b r o m o - o  - n i t r o b e n z a l d e h y d c -  p - b r o m o p h e n y l h y d r a z o n e .  
This, shaken in benzene solution with a little aqueous 
ammonia, is converted readily into I - p - b r o m o  p h e n y l - 
3-o-nitrophe n y l i s o d i a - i o m e t l i a n e ,  which explodes at 
144°, and is conveniently prepared by adding bromine 
(2 mols.) in acetic acid to o-nitrobenzaldehyde-

phcnylhydrazone or -p-bromophenylhydrazone and 
sodium acetate suspended in acetic acid. W ith 3 
mols. of bromine, the product is a-bromo-o-nitro- 
benzaldehyde-2 : 4-dibromophenylhydrazone, m. p. 110°, 
from which l-(2' : 4'-dibromophenyl)-3-o-nitrophenyl- 
isodiazomethane, exploding a t 145—146°, is prepared 
(cf. Ciusa and Vecchiotti, A., 1916, i, 437, who give an 
erroneous constitution).

The following «¿-bromo-o-nitrobenzaldehydearyl- 
hydrazones are also described, together with the 
related isodiazomethanes : 2 : 4-dichlorophenyl-, m. p. 
122° (isodiazomethane explodes a t 140°) ; 2 : 4 : 6-iri- 
cMorophenyl-, m. p. 115—116° (isodiazomethane 
explodes a t 163°) ; 3 : 4 : 5-trichlorophenyl-, m. p. 170° 
(decomp. ; iso diazomethane explodes a t 151°). 1-p-
Chlorophcnyl-ii-o-niirophenyUsodiazometJiane (explodes 
a t 147°) is prepared directly.

Chlorination is more vigorous than bromination and 
proceeds best in chloroform. The first isolable 
product is o-nitrobenzaldehyde-2 : 4-dichlorophenyl- 
hydrazone, m. p. 192°. a-Chloro-o-nitroboizaldehyde- 
2 : 4-dichlorophenylhydrazone, m. p. 132°, and the 
2 : 4 : 6-inc/doro-compound, m. p. 107°, yield the same 
ûsodiazomethanes as the corresponding co-bromo- 
derivatives. C. H o l l in s .

C hloro-l-m ethylci/cfohexan-2-one. M . G o d -  
chot and P. B edos (Compt. rend., 1925, 181, 919— 
921).—On direct chlorination in presence of chalk, or 
on treatm ent with chlorocarbamide, l-methylci/c/o- 
hexan-2-one yields l-chloro-l-methylcyclohexan-2-one, 
b. p. 78—79°/14 mm., du 1-099, njj 1-4696; these 
physical constants and the constitution assigned to 
the reaction product differ from those given by Kôtz 
and Steinhorst (A., 1911, i, 210). This chlorinated 
ketone gives a red coloration with ferric chloride, but 
no tautomeridc has been obtained. On distillation 
with pyridine, it yields 1 -methyl-AG-cydohexcn-2-one, 
which on treatm ent with magnesium methyl iodide 
gives cantharenol (Haworth, J.C.S., 1913, 103, 1246), 
phenylurethane, m. p. 105°. 1-Chloro-l-methyl- 
cycfohexan-2-one when treated with magnesium 
methyl iodide gives 1 : 1 : 2-lrimethyl-A2-cyclohexcnc, 
b. p .144— 146°, du 0-862, «ft 1-459, together with a 
small amount of a dimethylcyclohc.radiene.

L. F. H ew'it t .

P re p a ra tio n  of th iosem icarbazones and  sem i- 
carbaz idesem icarbazones of ci/clohexenones and 
investigation  of the  p ro p e rtie s  of the  la t te r  com ­
pounds. I. Macurevitsch  (J. R uss. Phys. Chem. 
Soc., 1925, 56, 19—44; cf. A., 1914, i, 292; 1924, i, 
969).—The introduction of aromatic or heterocyclic 
radicals into the nuclei of ci/dohexenones does not 
influence the union of semicarbazide with the double 
linking, the reaction proceeding normally. If the 
hydroaromatic ketone contains conjugated linkings, 
th a t is, if a double linking occurs outside the nucleus, 
as with pulcgone, or if, as in carvone, there is a second 
double linking within the nucleus, the double link­
ing becomes inactive towards semicarbazide. The 
inactivity of the double linking of aliphatic-aromatic 
ketones towards semicarbazide is confirmed. Replace­
ment of the oxygen atom of semicarbazide by a 
sulphur atom prevents the formation of compounds
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analogous to semicarbazidesemicarbazones; unsatur­
ated ap-hydroaromatic ketones give only thiosemi- 
carbazones, which crystallise well and may be used 
for characterising cycZohexcnones.

The action of cold, dilute mineral or organic acid 
solution on semicarbazidesemicarbazones results in 
the detachment of the scmicarbazide molecule united 
with the ap-double linking of the nucleus, with form­
ation of the semicarbazones of the cycZohexcnones. 
Semicarbazidesemicarbazones of cycZohcxenones are 
decomposed by nitrous acid, with formation of the 
original ketones; with those of the aliphatic series, 
this decomposition to ketone may be effected by 
change in the conditions of the reaction. Attempts 
to prepare nitroso-eompounds of semicarbazidesemi­
carbazones of cycZohexenones proved unsuccessful. 
When boiled with water, semicarbazidesemicarb­
azones of cycZohexenones first yield semicarbazidc and 
the corresponding semicarbazones, which then decom­
pose into semicarbazidc and tho ketones and, in some 
cases, partly into azino and hydrazine. Boiling 
alkali hydroxide solutions rapidly decompose scmi- 
carbazidesemicarbazones into the ketones and tarry 
products. Cold hydrocyanic acid combines with 
neither the semicarbazones nor the scmicarbazide- 
semicarbazones of cycZohexenones. The latter are 
decomposed a t a high temperature into ammonia, 
tarry  matters, and probably hydrazodicarbonamidc. 
Di- and in some instances tri-hydrochlorides of semi­
carbazidesemicarbazones arc obtainable; the third 
hydrogen chloride molecule probably combines a t 
the double linking, with the carbonyl oxygen atom 
united with the semicarbazidc residue.

3 - Methyl- 5 -fu ry l- A2 - cyclohcecnoncsemicarbazonc, 
C12H 150 2N3, decomp. 177—178-5°, is accompanied by 
another compound, C13H20O3N 6, when 2 mols. of the 
semicarbazidc act on 1 mol. of the ketone. The 
semicarbazidesemicarbazone, C15H,o0 2N G, decomposes 
at about 201—202°.

Thiosemicarbazones of the following are described : 
'.i-methyl-A2-cyclohexcnone, C8H 13N3S, m. p. 136—138°; 
3 : 5-dimcthyl-Ar-cyclohexcnone, m. p. about 187°, 
decomp, a t 194-5— 195-5°; 3-methyl-5-ethyl-A2-cyclo- 
hexenone, m. p. 150—151°; 3-methyl-b-i?,opr opyl- 
A2-cyc\ohexenone, m. p. 160—161°; '¿-methjl-5-iso- 
butyl-A2-cyc\ohexenone, m. p. 128—129° (decomp.);
5-furyl-3-?nethyl-A2-oyc\ohexenone, decomp, a t 186— 
187-5°; 5-pkenyl-‘3-mcthyl-A2-cyclohexenone, m. p. 
201—203° (decomp.). T. H. Pope.

P re p a ra tio n  of p heny lcarbam ic  ac id  h y d r-  
azones of eycf ohexenones. I. Macurevitsch  (J. 
Russ. Phys. Chem. Soc., 1925, 5 6 , 45—53; cf. 
preceding abstract).—Borsche and Merkwitz (A., 
1902, i, 186; 1904, i, 945; 1905, i, 305) have shown 
th a t the action of the semicarbazones of aliphatic, 
aromatic, and hydroaromatie aldehydes and ketones 
on primary aromatic amines results in liberation of 
ammonia and formation of phenylcarbamic acid 
hydrazones of the aldehydes or ketones, these u lti­
mately undergoing transformation into azines. The 
author has investigated the reactions taking place 
when aniline is boiled with the semicarbazones and 
semicarbazidesemicarbazones of 3-methyl-, 3 : 5-di­
methyl-, 3-methyl-5-ethyl-, and 3-methyl-5-isopropyl-

A2-cycZohexenones, and with mesityl oxide semi­
carbazidesemicarbazone .

The last of these compounds, when boiled with 
aniline, yields hydrazocarbonamide and a compound 
containing 13-6—13-8% of nitrogen and decomposing 
a t 234—236°. The latter is also formed, under 
similar conditions, from 3-methyl-5-ethyl-A2-cycZo- 
hcxcnone-semicarbazone and -semicarbazidcsemi- 
carbazone. In  every case, the reaction with aniline 
gives as final product the cycZohexenonephenyl- 
semicarbazono (phenylcarbamic acid liydrazone), 
which does not react further with aniline to form an 
azinc (sec above). These results are in agreement 
with Borsche’s statem ent (A., 1902, i, 186) that, with 
the semicarbazones of ketones, the reaction usually 
stops a t the first phase.

The phenylsemicarbazoncs obtained, which may bo 
used for characterising the cycZohexenones, are as 
follows : '3-methyl-A2-cyc\ohexenonc, m. p. 173—174°; 
3 : b-dimethyl-A2-cyclohexenone, decomp, a t 191— 
192°; 3-mcthyl-5-elhyl-A2-cyc\ohexenone, m. p. (de­
comp.) about210—211°; 3-mdhyl-[>-isopropyl-A2-cyclo- 
hcxenone, m. p. (decomp.) 152—153°.

T. H. P ope .

S u p erh ea tin g  of u n ifo rm  o rgan ic  com pounds. 
II . M ono- and  d i-ketones. S. S k ra t tp  and S. 
Guggeniieim er (Bor., 1925, 58, [B], 2488—2500).— 
p-Anisyl methyl, ethyl, propyl, and isopropyl ketones 
are considerably more stable to heat than the corre­
sponding hydrocarbons (cf. Skraup and Nietcn, A., 
1924, i, 1185), bu t a t a relatively high temper­
ature they lose water and undergo autocondens­
ations which rapidly lead to rcsinification and 
carbonisation without apparently yielding simple 
organic fission products. In  this respect they differ 
strikingly from acetophenonc, which a t 330° gives 
dypnone, diphenylfuran, and triphenylbenzcne in 70% 
yield.

Well-defined products are obtained by superheating 
diketones of the type Ar-CO-[CH2]„-CO-Ar (n = 2 —5), 
the compounds with an even number of carbon atoms 
being more reactive than those with an odd number. 
Loss of water from aS-, af-, and aij-diketones occurs 
in much the same manner as under the influence of 
condensing agents, and the abnormal behaviour of 
oce-dikctones which results in scission of the carbon 
chain is also observed under the influence of chemical 
agents. aS-Dikcto-aS-diphenylbutane a t 300—310° 
yield 2 : 5-diphenylfuran in 80% yield. as-Diketo- 
ae-diphenylpentane a t 330° affords acetophenone and, 
presumably, phenyl vinyl ketone, which undergoes 
further condensation; az-dikelo-rtc-di-p-chlorophenyl- 
peniane, m. p. 117°, prepared in unsatisfactory yield 
from glutaryl chloride and chlorobenzene, appears to 
yield p-chloroaeetophenone. a£-Diketo-a£-diphenyl- 
hexane appears to be converted a t 300—310° into a 
mixture of 2-bcnzoyl-l-phenyl-A5-cycZopentene and
2-benzoyl- l-phenyl-A1-cycZopentene. Adipyl chloride 
and chlorobenzene in the presence of aluminium 
chloride yield a£-diketo-<xZ-di--p-chlorophenylhexane, 
m. p. 166—467°, and S-p-chlorobenzoylialeric acid, m. p. 
130°; if excess of aluminium chloride is employed and 
the temperature is allowed to rise during the reaction, 
a partial condensation of the diketone to  2-p-chloro-
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bcnzoyl-l-p-chlorophenyl-A^-cyclopentene, m. p. 130°, 
occurs, although this substance could not be obtained 
by the action of aluminium chloride on pre-formed 
diketone. When concentrated sulphuric acid is 
used as condensing agent the diketonc affords 2-p- 
chlorobcnzoyl-l-'p-chlorophenyl-Al-cyclopentene, m. p. 
108°. A mixture of the cycZopenteno derivatives is 
obtained from the diketone a t 255—265°, whereas at 
a higher temperature secondary changes occur, 
causing polymerisation and carbonisation with 
production of p-chlorobenzoic acid. ay-Diketo-ay- 
diphenyl-w-heptane a t 325—330° affords a mixture of
2-benzoyl-1-phenyl-A°-cycZohexene and 2-benzoyl-l- 
phenyl-A1-cycZohcxene. Piinclyl chloride and chloro- 
benzene in the presence of aluminium chloride yield 
<xrj-dikelo-<xi]-di--p-chlorophenylhepta7ie, m. p. 112°, and 
e-p-chlorobenzoylhexoic acid, m. p. 139—140°. The 
diketone is not affected by concentrated sulphuric 
acid a t 100°, but when heated at 285—295°, gives 
p-chlorobenzoic acid and a substance, CjnH15OC)2, 
m. p. 156°, thus indicating the probable production of 
a mixture of 2-p-chlorobenzoyl-l-p-clilorophenyl- 
A6- and -A1-cycZohcxcnes. H. W r e n .

M echan ism  of reduction . VI. H. J . P r in s  
(Rcc. trav. chim., 1925, 44, 1093—1100; cf. A., 1925, 
ii, 1169).—The difference between reducing agents is 
discussed in terms of the degree of activation of the 
hydrogen atom. Experiments on the reduction in 
acid media of benzophenone with formation of benzo- 
pinacono and benzhydrol show th a t the theory of 
alkalinity of the metallic surface (Boeseken and Cohen, 
A., 1913, i, 1062) is incorrect. The formation of 
liydrol depends on the ratio between the velocity of 
condensation and of reduction of the half-pinacone, 
CPhyOH, both of these reactions taking place on the 
metallic surface. Increase in the active surface and 
decrease in the reduction velocity both tend towards 
pinacone formation, so th a t with aluminium amalgam 
in alcoholic hydrochloric acid solution only pinacone 
is obtained. R. W . W e s t .

T ran sfo rm a tio n  of tr isu b s titu te d  aldehydes 
in to  d isu b s titu ted  ketones. A. Orekiiov  and M. 
T iffe n e a u  (Compt. rend., 1926, 1 8 2 , 67—69).—The 
transformation of aldehydes of the type CR'2R ",CHO 
into the ketones C H R 'R "-C O R ' and CHR'2‘C O R " 
by the agency of cold sulphuric acid has been studied 
(cf. Danilov, A., 1923, i, 6S0, 7S7, 7S8). aa-Diphenyl- 
propaldehyde yields exclusively phenyl a-phenyl- 
ethyl ketone; aa-diphenylbutaldehyde gives a mixture 
of about 66% of phenyl a-phenylpropyl ketone and 
about 33% of diphenylmethyl ethyl ketone; a-phcnyl- 
a-methylpropaldehyde gives solely a-phenylethyl 
methyl ketone and a-phenyl-a-ethylbutaldehyde 
yields exclusively a-phenylpropyl ethyl ketone. 
These products are the same as those obtained by 
the action of sulphuric acid on the corresponding 
glvcols from which the aldehydes are obtained (cf. 
A”, 1921, i, 565, 788; 1922, i, 458; 1923, i, 333, 788, 
7S9; 1924, i, 729). I t  would thus seem th a t the 
transformation of the glycols and hydrobenzoins 
into ketones is not a semipinacolinic transformation, 
but takes place via the trisubstituted aldehyde.

L. F. H ew itt .

P heny l a-acenaph thy l ketone an d  phenyl- 
a -acenaphthy lm ethane. K. D zievonski and M. 
R ychlik  (Bull. Intern. Acad. Polonaise, 1925, A.,
179—195).—See this vol., 70.

S yn thesis  of su b s titu ted  indones an d  cyclo- 
pen tad ienones. A. L o w en bein  and G. U lich (Ber., 
1925, 5 8 , [.B], 2662—2667).—Benzylidcnediphenyl- 
maleide, dissolved in benzene, is converted by an 
ethereal solution of magnesium phenyl bromide into
tho cm ro .n d , g ^ > 0 , m. p. 210"

(decomp.), the constitution of which rests on analyses, 
indifference towards ketonic reagents, insolubility 
in aqueous sodium hydroxide, and indifference 
towards Grignard’s reagents. I t  is converted by 
treatm ent with alcoholic sodium hydroxide, or, 
preferably, with sulphuric acid or hydrogen chloride 
in glacial acetic acid, into 2 : 3 : 4 : 5-telraphenyl- 
A21-cyclopenladicn-1-one, having an intense violet- 
black colour, m. p. 218°. The ketone is transformed 
by magnesium benzyl chloride into l-benzyl-2 : 3 :4  :5- 
tetraphenyl-A2:i-cyclopentadieii-l-ol, m. p. 155—156° 
after softening, which, with glacial acetic acid and 
hydrogen chloride, yields 2 : 3 : 4 : 5 : Q-pentaphcnyl-
f u l v e n e ,  S J J ^ ^ C i C H P h ,  m. p. 204°; the latter 

O r l l . v l  l l
compound is also obtained by condensing 2 : 3 : 4 : 5- 
tetraphenyl-A2: 4-cycZopentadiene with benzaldehyde.

Benzylidenephthalido is converted by magnesium 
phenyl bromide into 2 : 3-diphcnylindone, m. p. 
150—151°; tho compound does not appear to be 
the primary product of the change, since the yield 
is increased by increasing the relative proportion 
of the Grignard reagent and the solution is only 
pale yellow in colour, passing into the intensely red 
colour of the indone after hydrolytic decomposition 
of the solution. H. W r e n .

M ethy lation  of th e  ox im es of benzil. O. L.
B rady and H. M. P erry (J.C.S., 1925, 127, 2874— 
28S2).—A reinvestigation of the methyl ethers of 
the oximes of benzil, using methyl sulphate as tho 
methylating agent, abolishes confusion in tho liter­
ature of these compounds (cf. Auwers and Meyer, 
A., 1889, 403; Dittrich, A., 1891, 317). The con­
stitutions of the ethers are established by heating 
with hydriodic acid and determining the methyl 
iodide obtained from the O-ethers and by detecting 
the methylamine from tho iV-ethers by Valton’s 
method (A., 1925, ii, 446). The usual configurations 
are adopted for tho oximes, and not those suggested 
by Meisenheimer. a-Benzildioxime yields a-benzil- 
d i o x i t n e  N N - d i m e t h y l  ether, C16H 16O2N2,IC0H 6, m. p. 
185° [anhyd., m. p. 192° (decomp.)], and a-benzildi- 
oxime AO-dimethyl ether, m. p. 109° (Auwers and 
Meyer, m. p. 109—110°). Methylation with methyl 
iodide yields the latter compound together with 
a-benzildioxime OO-dimethyl ether, m. p. 163—164° 
(Auwers, m. p. 165°), which could not be obtained 
by use of methyl sulphate. p-Bcnzildioxime, obtained 
by an improved method by solution of a-benzildi- 
oxime in boiling aniline and removal of aniline of 
crystallisation from the crystalline deposit, gives 
p-benzildioximo AT0-dimethyl ether, m. p. 102—103°
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(identical with Ameers’ compound, m. p. 88—89°), 
and p-benzildioxime OO-dimethyl ether, m. p. 72—73° 
(Auwers, m. p. 72°). Attempts to prepare the N N- 
dimethyl ether were unsuccessful. y-Bcnzildioxime 
gives y-benzilmonoximo O-methyl ether and henzil, 
probably formed respectively by hydrolysis of an 
OA7-dimethyl ether and of an iVA-dimcthyl ether, 
since the iV-methyl compounds are unusually easily 
hydrolysed. Methylation with methyl iodide gave 
crystals of a compound, m. p. 145—157°, insufficient 
for further purification. a-Benzilmonoxime gives 
a-benzilmonoximo O-methyl ether, m. p. 58—59° 
(Dittrieh, m. p. 02—63°). The AT-methyl ether 
could not be obtained. y-Benzilmonoxime gives 
y-benzilmonoxime N-methyl ether, m. p. 109—110°, 
and y-benzilmonoxime O-methyl ether, m. p. 63° 
(Dittrieh, m. p. 64—65°). The latter gives curiously 
low analytical results for methoxyl. A possible 
explanation, based on Meisenheimer’s configuration, 
and involving reduction of the carbonyl group and 
ring formation by elimination of water, is being 
investigated :
Ph-CkCOPh Ph-C-CHPh-OH PlrC— CHPh 

N-OMe N-OMe ' N-0-CH2
On boiling with hydrochloric acid, oc-benzildioxime 
N N -dimethyl ether gives benzil, whilst the ON- 
dimethyl ether gives y-benzilmonoxime O-methyl 
ether, probably through a-benzilmonoxime O-methyl 
ether, which is converted into the y-compound under 
these conditions. p-Benzildioxime OA-dimethyl ether 
also gives y-benzilmonoxime O-methyl ether, a- 
Benziidioxime OO-dimethyl ether, when heated with 
concentrated hydrochloric acid in a sealed tube a t 
110°, gives [5-benzildioxime OO-dimethyl ether. The
O-ethers are exceptionally stable to hydrolysing 
agents, whereas the A ethers are readily hydrolysed; 
the latter form hydrochlorides, the former do not; 
and the [5-forms of the dioximcs and the y-forms of 
the monoximes are the most stable a t high temper­
atures. M. J ohnson .

H ydrobenzoin tran sfo rm atio n . II. s-P heny l- 
an isy l glycol (p-m ethoxyhydrobenzoin). A.
Orekhov  and M. T if f e n e a u  (Bull. Soc. chim., 1925, 
[iv], 37, 1410—1420; cf. A., 1923, i, 333).—s-Phenyl- 
anisyl glycol, OMe-C6H4-CH(OH)-CHPh-OH, on 
dehydration with 20% sulphuric acid, partly under­
goes the usual “ pinacoline dehydration,” yielding 
phenyl-p-anisylacetaldehyde, OMe-C0H4-CHPh-CHO, 
but is also partly converted into p-methoxydeoxy- 
benzoin, OMc-C6H4-CH,-COPh, by “ vinyl dehydr­
ation,” thus OMe-C6H4-CH(OH)-CHPh-OH —>■ 
OMe-C6H4-CH:CPh-OH -v- OMe-C6H4-CH,-COPh. 
Since the alternative “ vinyl dehydration ” 
- >  OMe-C6H4-C(OH)iCHPh OMe-C6H4-CO-CH2Ph, 
does not take place, it  is concluded that the hydroxyl 
group in the neighbourhood of the anisyl group "is 
less stable than that attached to the carbon atom 
carrying the phenyl group, a result which indicates 
that the affinity of the anisyl group is greater than 
tha t of the phenyl group. Since hydrobenzoin under 
similar conditions gives exclusively diphenylacetalde- 
hyde, it is evident that the introduction of a p- 
methoxy-group diminishes the tendency of the

eliminated hydroxyl group to take with it hydrogen 
from the adjacent hydroxyl group rather than from 
the carbon in the dehydration process, p -Anisylbenzyl 
carbinol, OMe-C6H4-CH(OH)-CH2Pli, m. p. 57—58°, 
obtained > in 88% yield from magnesium benzyl 
chloride and anisaldchyde (cf. C. Hell, A., 1904, 
i, 242), is readily converted (yield S4%) by 50% 
sulphuric acid into s-phenyl-p-anisylethylene (p- 
methoxystilbene), m. p. 135—136°. This gives a 
dibromidc, m. p. 175—176° (decomp.), reconverted 
by aqueous acetone into p-methoxystilbene; potass­
ium carbonate converts it into p-methoxytolane, 
m. p. 89—90° [dibromidc, m. p. 166—167° (dccomp.)], 
whilst sodium acetate and acetic acid yield a mixture 
of a crystalline, m. p. 65—75°, and an oily diacelate, 
probably stereoisomerides. On hydrolysis -with 
alcoholic potassium hydroxide the former yields 
jihenyl-p-anisyl glycol, m. p. I l l — 1 12 °, whilst from 
the oily diacetate the stereoisomeric glycol, m. p. 
134—135°, is obtained similarly. Both isomcrides 
on dehydration yield a mixture of p-methoxydeoxy- 
benzoin and phenyl-p-anisylaectaldehyde, a viscous 
oil (semicarbazonc, m. p. 127—128°), oxidised to 
phenyl-p-anisyl ketone by chromic and acetic acids. 
Phenyl-p-anisylacetaldehyde is obtained more readily 
by the action of dry potassium hydroxide on the 
iodohydrin of aa-phenyl-p-anisylethylene in ethereal 
solution. The oily product, probably the ethylene 
oxide, on treatm ent with sodium hydrogen sulphite 
yields the hydrogen sulphite compound of phenyl-p- 
anisylacctaldehyde, from which the aldehyde is 
obtained on hydrolysis with 10% sodium carbonate.

It. B rightman.

C ataly tic h y drogenations u n d er p re ssu re  in  
th e  p resence of n ickel sa lts . IX. A n th ra - 
quinone, phenan th raq u in o n e , an d  benzan th rone.
J . von B raun  and O. B ayer  (Ber., 1925, 58, [£], 
2667—2685).—Confirmation of the view of von 
Braun (A., 1924, i, 545) and Schroeter (A., 1925, i, 
127) th a t 9 : 10-dihydroanthracene is the primary 
product of the catalytic hydrogenation of anthracene 
and th a t this compound passes subsequently into 
1 : 2 : 3 : 4-tetrahydroanthracenc is found in the 
behaviour of dihydroanthranol, which is reduced in 
decahydronaphthalene solution to 1 : 2 : 3 : 4-tetra- 
hydroanthranol (yield 15%), 9 : 10-dihydroanthra- 
cene, and 1 : 2 : 3 :  4-tetrahydroanthracene. Whether 
catalytic hydrogenation of anthracene occurs exclu­
sively through the 9 : 10-dihydro-compound or 
whether the primary attack takes place also a t the 
side nucleus cannot be decided for the hydrocarbon, 
but a decision can be reached for its oxygenated 
derivatives using anthranol as starting point; if 
hydrogenation occurs initially in the 9 : 10-position, 
the yield of tetrahydroanthranol from this substance 
cannot, under identical conditions, exceed th a t 
from dihydroanthranol. Actually the yield is far 
greater, so th a t for anthranol the primary attack 
occurs mainly or possibly exclusively a t the side 
nucleus. The possibility th a t totrahydroanthranol 
is readily attacked by hydrogen with elimination 
of the hydroxy-group and formation of tetra- 
hydroanthracene is invalidated by the observ­
ation th a t it absorbs hydrogen less readily than
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anthranol or dihydroanthranol and yields succes­
sively 1 : 2 : 3 : 4 : 5 : 6 : 7 :  8-octahydroanthranol and 
1 : 2 : 3 : 4 : 5 : 6 : 7 : 8-octahydroanthracene, in. p. 
39° (Schrocter, loc. cit., records m. p. 35°). Antlira- 
quinonc is hydrogenated with great ease under 
pressure, the first isolable product being anthranol, 
which, if the supply of hydrogen is suitably con­
trolled, is obtained in quantitative yield; further 
addition of hydrogen leads to the production of 
tetrn- and octa-hydroanthranols. 1 : 2 : 3 :  4-Tetra- 
hydroanthranol, m. p. 108°, its acetate, m. p. 109°, 
benzoate, m. p. 142°, and methyl ether, b. p. 197° /14 
mm. (slight decomp.), are described. I t  does not 
give a coloration with ferric chloride. With 
bromine in glacial acetic acid, it affords a  mono- 
bromo-derivative, m. p. 123°. Chromic acid in 
glacial acetic acid oxidises it to a mixture of little 
anthraquinone and much 1 : 2 : 3 : 4-tetrahydro- 
anthraquinone, m. p. 154° (cf. Scliroeter, loc. cit.).

q jj  I t  is converted by nitric acid into
x.,. black, smeary products. Nitrous acid

/  k  acts on a 10% solution of it in alcohol,
k Jl X. J precipitating di-tetraJiydrodianthranol,

i ' (I), m. p. 167°, and giving also tetra-
hydroanthraquinone and the nitroso- 
derivative, C14H 130 2N, m. p. 210°; in 

yx  y \ y  more concentrated solution, t  he nitroso-
-' o jj  compound is obtained iri better yield,

accompanied by tetrahydroanthra- 
quinone substances, difficult to  charac­

terise, but ditetrahydrodianthranol is not formed. 
I t  couples very readily with diazonium salts, but 
the products crystallise with difficulty; reduction 
of the benzeneazo-derivative by sodium hypo­
sulphite gives aminotelrahydrcanlhranol, which could 
not be caused to crystallise; the hydrochloride 
is described. 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8  - Cclahydro- 
anthranol, m. p. 125°, is very sparingly soluble in 
alkali hydroxide solutions; the acetyl derivative, 
m. p. 52°, benzoyl compound, m. p. 128°, and p -bromo- 
derivative, m. p. 123°, are described. I t  is oxidised 
by chromic acid in acetic acid solution to oclahydro- 
anthraquinonc, m. p. 182°, which is quantitatively 
reduced by sodium hyposulphite to octahydroanthra- 
quinol, m. p. 234—236°. Nitric acid transforms it 
into an amorphous compound, m. p. above 300°. 
Nitrous acid yields the corresponding «ffraso-deriv- 
ative, m. p. 190°, together with octahydroanthra- 
quinone and dioctahydrodianthranol, which could not 
be obtained in the homogeneous state. Benzeneazo- 
octahydroanlhranol, m. p. 163°, is smoothly reduced 
by sodium hyposulphite in alcoholic solution to 9- 
amino-octahydroanthranol, which is insoluble in alkali 
hydroxide solutions and very sparingly soluble in 
acids; its constitution is, however, established by its 
oxidation to octahydroanthraquinone.

Hydrogenation of phenanthraquinone proceeds 
similarly to  that- of anthraquinone, affecting first 
the quinone complex and subsequently one side 
nucleus after the other. Differences are found in 
the possibility of so moderating the reduction of 
phenanthraquinone tha t phenanthraquinol in addition 
to 9-phenanthrol can be isolated, thus clearly estab­
lishing the first step in the action. Also, owing to 
the lower stability of the hydrogenated derivatives of

phenanthrene in comparison with those of anthracene, 
the individual products are obtained in lower yield, 
and it is not possible to trace the several phases of 
the change in so quantitative a manner. Phenanthra­
quinone dissolved in decahydronaphthalene readily 
absorbs two atomic proportions of hydrogen a t  160°, 
yielding 9-phenanthrol, m. p. 149—150° (acetate, 
m. p. 76°), and phenanthraquinol, m. p. 148°. 
Further hydrogenation occurs only a t a much higher 
temperature and, after eight atomic proportions of 
hydrogen have been absorbed, gives a mixture of 
di- and lelra-hydrophenanthrol, m. p. 114— 115°; 
the acetyl, benzoyl, p-nitrobenzoyl, bromo-, and 
benzeneazo-derivatives are oily or badly crystallised, 
pointing to the possibility th a t the tetrahydro- 
compound is a mixture of two isomeric forms, although 
this view is not supported by its definite m. p. 
and non-separability by solvents. I t  is oxidised 
by chromic acid in glacial acetic acid solution 
to tclrahydrophenanthraqmnone, decomp. 90— 100°, 
according to the rate of heating. More complete 
hydrogenation of phenanthraquinone or 9-phenanthrol 
affords a mixture of oetahydrophenanthrene (cf. 
Schroeter, loc. cit.) and octahydrophenanlhrol, m. p. 
133° (acetyl derivative, m. p. 133°; monobromo- 
derivative, m. p. 110°). The phenol is oxidised by 
chromic acid to octahydrophenanlhraquinonc, decomp. 
150°. I t  couples with diazobenzene, yielding benzene- 
azo-octahydrophenanthrol, m. p. 140°, which is reduced 
byr sodium hyposulphite to  aminohydroxyoclahydro- 
phenanthrene, m. p. 184°.

Technical benzanthrone is readily purified by 
recrystallisation from decahydronaphthalene and 
in this solvent absorbs four atomic proportions of 

hydrogen a t 160°, a further four 
somewhat more slowly a t 200°, and 

a, the final two at 250°. 1 : 9-Trimethyl-
¡1 9 1L , eneanthranol, (II), m. p. 148°, readily

'■/ y  yields a benzoyl derivative, m. p. 135°.
(II \ i ln naming these derivatives, i t  does

not appear possible to express the 
genetic relationship to benzanthrone in any simple 
manner, and the authors propose to regard them 
as substituted anthracene derivatives in which 
the fourth ring is 1 : 9-trimethylene.] 1 : 9-Tri- 
methylene-5 : 6 : 7 : 8-tetrahydroanthranol, in. p. 137° 
(acetate, m. p. 123°), is obtained together with 1 : 9- 
trimethylene-5 : 6 : 7 : 8-tetrahydroanthracene, b. p.
228—230°/16 mm. (picrale, m. p. 125°), a t 180—200°; 
a t 250°, the hydrocarbon is practically the sole product 
of the change, even when the reaction is very pro­
longed. I t  is not smoothly dehydrogenated by 
sulphur or oxidised by nitric acid. Treatm ent of 
1 : 9 -  trimethylene - 5 : 6 : 7  : 8 - tetrahydroanthracene 
with sodium and alcohol yields a hydrocarbon, b. p. 
212—214°/13 mm., which by analogy with the mode 
of reduction of naphthalene, is regarded as 1 : 9- 
trimethylene-1 : 4 : 5 : 6 : 7 : 8-hexahydroanthraceneit 
immediately decolorises permanganate and gives 
an oily dibromide. H. W r e n .

P re p a ra tio n  of hydrogenated , po lynuclear 
qu inones. A. S kita  [with K. W arnat , C. W ulff,
H. S iegel , and B. Schreyer] (Ber., 1925, 58, [B], 
2685—2697).—The methods adopted previously for

OH
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the reduction of anthraquinone and similar substances 
lead to  products poorer in oxygen. I t  is therefore 
remarkable th a t catalytic hydrogenation of para- 
and orZAo-quinones in the presence of platinum 
affords nuclear-hydrogenated quinols or glycols 
which are readily oxidised to hydrogenated quinones.

Phenanthraquinonc in the presence of glacial 
acetic acid, concentrated hydrochloric acid, cliloro- 
platinic acid, colloidal platinum, and water readily 
absorbs twelve atomic proportions of hydrogen a t 50— 
60°, yielding 9 : 10-dihydroxydecahydrophenanthrene, 
b. p. 352—355°, m. p. 136° (diacetate, m. p. 160°), 
which is oxidised by boiling, dilute mercuric acetate 
solution to oclahydrophenantliraquinone, in. p. 142° (cf. 
p. 173). If the mineral acid is omitted, the reaction 
terminates with the production of 9 : 10-dihydroxy- 
9 : 10-dihydrophenanthrene (diacetate, m. p. 183°).

Anthraquinone in acid solution in the presence of 
colloidal platinum affords octahydroanthraquinol, m.p. 
242° (acetate, m. p. 224°), which is converted by the 
action of air on its solution in benzene or acetone 
into octahydroanthraquinonc, m. p. 183°. The quinol 
or quinone is transformed by bromine into oclahydro- 
anthraquinone dibromide, m. p. 128°. The mother- 
liquors from the preparation of octahydroanthra­
quinol contain octahydroanthranol, m. p. 125° (benzo­
ate, m .p. 129°); bromo-octahydroanthranol, m.p. 123°, 
and the acetate, m. p. 143°, are described (see p. 173). 
I t  is remarkable th a t the hydrogenation of anthra­
quinone under these conditions docs not invariably 
proceed to  the production of the octahydroanthra­
quinol, but sometimes ceases when tetra- or hexa- 
hydroanthraquinol has been produced; the pheno­
menon appears to depend on the size of the colloidal 
platinum particles. The isolation of tetrahydroanlhra- 
quinol, decomp, (indef.) 206—216° (acetate, m. p. 
204—206°), is effected with certainty if mineral acid 
is om itted from the m ixture; the quinol is readily 
oxidised by air to 1 : 2 : 3 : 4-tetrahydroanthra- 
quinone. Certain reduction to the hexahydroanthra- 
quinol stage is effected by careful regulation of the 
quantities of hydrochloric acid and platinum. 
1 : 2 : 3 : 4 : 5 : S-Hczahydroanthraqitinone, m. p. 170°, 
and its dibromide, m. p. 11S°, arc described; the 
position of the hydrogen atoms is deduced from the 
conversion of the quinone by sodium acetate and 
acetic anhydride into 1 : 2 : 3 :  4-tetrahydroanthra- 
quinol diacetate, m. p. 204—206° (see above). 
1 : 2 : 3 : 4 : 5 : S-Hexahydroamthraquinol has m . p.
229—230° (diacetate, m. p. 209°); an isomeric di- 
acelaie of hexahydroanthraquinol, in. p. 2 12°, is 
obtained bj^ the reduction of tctrahydroanthra- 
quinone with acetic acid and excess of zinc dust.

Reduction of 2-methylanthraquinonc in the presence 
of mineral acid affords 2-methyl-l : 2 : 3 : 4 : o : 6 : 7 : 8 -  
octahydroanthraquinol, m. p. 193° (diacelate, m. p. 
143°), which is very readily oxidised to 2-methyl- 
octohydroanthraquinone, m. p. 158—159°. Similarly,
2-aminoanthraquinone yields 2-amino-octahydro- 
anthraquinol (hydrochloride, m. p. above 300°), which 
is converted by air into 2-amino-oclakydroanlhra- 
quinone, m. p. 140—145°.

Hydrogenation of acenaphthenequinone under the 
conditions described for anthraquinone proceeds 
with unusual ease, and if reaction is stopped after

the absorption of ten  atom ic proportions of hydrogen, 
gives a m ixture of products from which the following  
compounds are iso la te d : a dihydroxytetrahydroa.ee- 
naphlhene, b. p. 185°/9 m m ., which gives a diacelate, 
m. p. 115— 116°; hexaliydroacenaphthene, C12H 1G, 
b. p. 114—115°/10 m m .; more highly hydrogenated  
aeenaphthenequinones from which individual sub­
stances could not be isolated; and a substance, 
C24H30O4, m. p. 206°. H. W r e n .

R eduction  p ro d u c ts  of th e  h y d ro x y an th ra - 
quinones. VII. W. B. Miller and A. G. P e r k in  
(J.C.S., 1925, 127, 2684—2685).—Alizarin 2-methyl 
ether yields on reduction chiefly 1 - hydroxy-2-melhoxy- 
anlhrone, m. p. 135— 137° (diacetyl derivative, m. p. 
202°), with 4-hydro:ry-3-mcthoxyanthrone, m. p. 202° 
(acetyl derivative, m. p. 186°), in smaller amounts. 
By the benzanthrone reaction benzalizarin monomethyl 
ether, m. p. 247—249° (acetyl derivative, m. p. 205— 
207°), is obtained from 4-hydroxy-3-methoxyanthronc, 
whilst l-hydroxy-2-methoxyanthrone yields iso- 

benzalizarin, m. p. 260—262° (acetyl 
derivative, m. p. 243—245°; diacetyl 
derivative, m. p. 214°), in which the 
hydroxyl groups are in the 3 : 4- or 
5 : 6-positions (annexed formula). 
Benzalizarin is akin to  alizarin in 
its powerful dyeing properties with 

mordants; i'sobenzalizarin is much less powerful. 
This suggests tha t the dyeing properties of alizarin 
are due to the presence of a pasra-quinonoid rather 
than an or/Ao-quinonoid grouping. Anthrapurpurin 
dimethyl ether, m. p. 235° (acetyl derivative, m. p. 
205°), has been prepared, and from it diacctylanihra- 
purpurinantkranol dimethyl ether, m. p. 178°, was 
obtained by reduction followed by acetylation.

B. W. A n d e r so n .

A ction of h ydrazine  h y d ra te  on p h en a n th ra -  
quinone. C orrection. S. D utt (J.C.S., 1925,127, 
2971; cf. ibid., 1923, 123, 3420).—Anhydrous hydr­
azine reacts with phenanthraquinone in absolute 
alcohol, giving a good yield of phenanthrone. In 
presence of small quantities of moisture or with 
ordinary commercial hydrazine hydrate, 9 : 10- 
dihydroxyphonanthrene is obtained almost exclu­
sively. M. J ohnson .

1 - B e n z o y lh e n z a n th ro n e .  F a r b w .  v o rm . 
Meister , L u c iu s ,  u . B r u n in o .— See B ., 1926, 44.

M enthone series. I. J .  R ead  and A. M. R. 
Cook (J.C.S., 1925, 127, 2782—2788).—The alkaline 
reduction of dZ-piperitone yields some dZ-a-phell- 
andrene and a mixture of dZ-isomenthols, from which 
dZ-isomenthone is obtained by oxidation with chromic 
acid, and this on reduction yields crystalline dZ- 
menthol with some dZ-isomenthols. Reduction of 
dZ-piperitone with hydrogen in presence of colloidal 
palladium yields dZ-isomenthone direct. There exists 
a definite dynamic equilibrium between isoincnthone 
and menthone in the presence of alkali. From pure 
dZ-isomenthone have been obtained the oxime, m. p.
99—100°, benzoyloxime, m. p. 55-5°, and Zsooxime, 
m. p. 94—95°. dZ-Menthone yields an oxime, m . p. 
81—82°, benzoyloxime, m. p. 72—73°, iso oxime, m. p.
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114—115°, a-semicarbazone, ra. p. 1S5—186°, and [3- 
semicarbazone, in. p. 161—162°. B. W. A nderso n .

D ete rm in a tio n  of m en tho l in  alcoholic so lution.
D onath  and S ebor .—See B., 1926, 75.

C arby lam ines. X III. R eaction of phenyl- 
ca rby lam ine  w ith  pern itro som en thone . M. P a s-  
SERiNi (Gazzetta, 1925, 55, 721—726).—Pernitroso­
menthone dissolved in the smallest possible quantity 
of ether is treated with phenylcarbylamine. The 
crystals collected after 8 to 10 days consist of a-men- 
tholcarboxy-S-anilide (I), m. p. 166—168°, [a]',5+62-62°; 
a small yield of an isomeride, m. p. 134—136°, is also 
obtained. When compound (I) is heated for 80 hrs. 
with alcoholic potassium hydroxide in a closed tube 
a t 120—130°, a-mentholcarboxi/lic acid, m. p. 112— 
113°, is formed. Compound (I) is oxidised by potass­
ium dichromate and sulphuric acid to Z-menthone, 
which is characterised by its oxime and its semi- 
carbazide. W. E . E llis .

A ction of ph o sp h o ric  acid  on te rp en es etc.
P. G. Carter , H. G. Smith , and J . R e a d .— See B., 
1926, 75.

R hodesian  eucalyp tus oils. P. G. Carter and 
J . R e a d .— See B., 1926, 76.

C hem ico-physical investiga tions on ce rta in  
acid  p h th a la te s  of te rp en ic  alcohols. V. P aolini 
(Annali Chim. Appl., 1925, 15, 411— 113).—The 
solution of a weak acid containing the salt of a strong 
base with the same acid obeys approximately the 
relationship : log (l/[H +])=  log ( l/K a)+  log ([S]/[A]), 
where [H +] is the hydrogen-ion concentration of the 
solution, K a the dissociation constant of the weak
acid, [S] the concentration of the salt, and [A] the
concentration of the free acid in the same solution. 
Measurements made with acid phthalates a t 25° in 
accordance with this equation give the following 
mean values for the dissociation constants : (3-thujyl 
hydrogen phthalate, 7-5 .10 6; Z-(3-carvomenthyl 
hydrogen phthalate, 3-02 . 10~°; Z-a-terpinyl phthalate,
1-42.10-5. T. H. P ope .

Iso m eric  thu jones (tanacetones). d-a-T huj- 
ones. V. P aolini (Annali Chim. Appl., 1925, 15, 
414—416).—If a-thujonesemicarbazone is hydrolysed 
by phthalic anhydride (cf. A., 1912, i, 635), the 
resulting a-thujone has [a]u+ 10-23°, whereas tha t 
obtained by Wallach by mineral acid hydrolysis has 
M d— 10-23° (A., 1905, i, 147). When, however, 
the thujone given by the semicarbazone and phthalic 
anhydride is displaced, as it is formed, by a current 
of steam, the laevorotatory modification is obtained. 
Conversion into the dextrorotatory isomeride is 
evidently due to prolonged action of the hydrogen 
ions. T. H. P ope .

C am p h o r series. X. S yn thesis  of cam phor.
I. C ataly tic ac tion  of reduced  copper on 
borneols. B. Masumoto (Mem. Coll. Sci. Kyoto, 
1925, 9, 219—224).—The oxidation of d- and Z- 
borneols t o . camphor takes place without any side 
reactions when reduced copper a t 200—220° is em­
ployed as a catalyst. Copper oxide, prepared from 
copper nitrate and sodium hydroxide and reduced 
with hydrogen a t 200°, furnishes the best copper

catalyst. Ko borneol is formed when camphor 
vapour and hydrogen are together passed over reduced 
copper. ' B. W. A nderso n .

C am p h o r fro m  tu rp en tin e  oil. Y. Murayam a . 
—See B., 1926, 75.

M aking  isohorny l es te rs . J . E b e r t .—Sec B., 
1926, 28.

C o n stitu en ts  of ro s in s  an d  ro s in  oil, and  
po ly m erisa tio n  of tu rp en tin e  oil. E . K necht  and 
N . B. M a u r ic e .—See B., 1926, 21.

N epetella, pennyroyal, and  o rig an u m  oils. G.
R om eo a n d  U . G iü e f r è .— See B., 1926, 107.

V inylene-hom ologous fu rfu raldéhydes. W.
K ônig [with K. H e y ]  (Ber., 1925, 58, [71], 2559— 
2566].—Aldehydes of the type, C4ILO-[CH:CH)„-CHO, 
are obtained by the condensation of furfuraldéhyde 
with acetaldehydo in cold, aqueous alkaline solution. 
The depth of colour of the compounds increases with 
increasing number of vinylene groups, but the incre­
ment per group, as measured by the displacement 
of the maximum of absorption, diminishes somewhat 
as the series is ascended. The depth of colour of the 
adducts of the aldehydes and stannic chloride or 
hydrogen chloride increases with increasing number 
of vinylene groups. 2-Furylacraldehyde (slrepto- 
monovinylenefurfuraldchyde ; for nomenclature see 
A., 1924, i, 669), m. p. 54° (oxime, m. p. 123°), is 
prepared in 60% yield by the interaction of furfur­
aldéhyde and acetaldehyde a t 0° in the presence 
of dilute aqueous sodium hydroxide. W ith more 
concentrated alkali hydroxide a t 20° and with an 
increased proportion of acetaldehyde, a mixture of 
vinylene-homologous aldehydes is obtained, from 
which, by fractional distillation under reduced pres­
sure followed by crystallisation of the solid fractions, 
the following individuals are isolated : e-2-furyl-
penladienal (2-streptodivinylenefurfuraldéhyde), m. p. 
66° (oxime, in. p. 127°; phenylhydrazone, m. p. 153°); 
y-2-furylheptatrienal [2-strepto trivinylenefurfuralde- 
hryde), m. p. 111° (phenylhydrazone, m. p. 183°).

II. Wr e n .
S tereo ch em istry  of th e  oxim es of 1 : 3 -d i­

ketones. I. A ction of hydroxy lam ine on
3-acetyl-2 : 6-d im ethylchrom one. G. W i t t ig  and
F. B a u g e r t  (Ber., 1925, 58, [A], 2627—2636).— 
The possibilities of ring opening to compounds of 
the cis- or Zran-s-configuration arc critically discussed 
from a theoretical point of view (cf. Meisenheimer, 
A., 1922, i, 152; Kuhn and Ebel, A., 1925, i, 780, 
1237 ; Bôeseken, ibid., 1237) and, for present pur­
poses, the view's of Meisenheimer are adopted.

3-Acetyl-2 : 6-dimethylchromone is converted by 
hydroxylamine in acetic acid solution into a mixture 
of 3-acetyl-2 : Q-dimeAhylchromone-y-monoxime, m. p.
100—100-5°, which is very stable tow'ards hydro­
chloric acid and docs not undergo the Beckmann 
change when treated with concentrated sulphuric 
and glacial acetic acids or with acetyl chloride, and
3-acelyl-2 : Q-dimethylchromone-a-dioxime, m. p. 222— 
224° (decomp.). Oximation of the yellow'monoxime, 
m. p. 100—100-5°, in the presence of cold sodium 
hydroxide solution, affords Z-acetyl-2 : Q-dimethyl-
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chromone-y-dioxime, m. p. 159— 159-5°, or, if slowly 
heated, m. p. 165—167° after softening a t 159— 
159-5°, which is unaffected by sodium alkoxide 
solution, boiling water, or sodium carbonate solution, 
or by cold sulphuric acid; i t  is hydrolysed to the 
y-monoxime by boiling hydrochloric acid. With 
acetyl chloride it yields the corresponding diacetate, 
m. p. 131—132°. When the y-dioxime is boiled with 
2iV-sodium hydroxide solution or distilled under 
diminished pressure it is converted into 3 :4-2' : 6'- 
di?nelhylchromo-5-methyl-2 : G-oxdiazine (I), m. p. 88— 
88-5°, whereas, when treated with concentrated 
sulphuric acid, phosphorus pentachloride, or acetyl 
chloride, it yields the isomeric 3 : 4-2' : 6'-dimethyl- 
chromo-G-methyl-2: 5-oxdiazine, (II), m. p. 144— 
144-5°. During the second change, the Beckmann 
isomérisation occurs in the oximated side-chain, 
leading to the production of a pyrazolone or oxdiazine 
ring; since the product is not basic and does not 
react with liydroxylamine, the former possibility 
is excluded. If Meisenheimer’s views are adopted, 
the configuration (III) or (IV) follows for the dioxime, 
and its ability to  lose water and form compound (I) 
decides in favour of (IV). Since the y-monoxime 
is formed from the dioxime by concentrated hydro­
chloric acid and itself docs not undergo the Beck­
mann change, and therefore has the oximino-group 
attached to the nucleus (which is also shown by the 
stability of the pyrone ring towards alkalis), it must 
have the configuration (V). Protracted treatment 
of the y-monoxime with boiling 2AT-sodium carbonate 
solution leads to the production of 3-acetyl-2: 6- 
dimethylchromone-a:-monoxime, m. p. 157°, which is 
not reconverted into the y-oxime by hot, concen-
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is in harmony with its stability towards alkali. 
With concentrated sulphuric acid, transformation 
does not occur in the side-chain, but the oximino- 
group is removed with production of the a-monoxime 
and, under definite conditions, of an intermediate 
compound, C2BH2t0 5N2, m. p. Î84— 184-5°, the con­
stitution of which has not been elucidated.

If the y-monoxime reacts with liydroxylamine in 
boiling sodium carbonate solution, a mixture of the 
y-dioxime and of a new dioxime, m. p. 156°, is 
formed, which, since it is hydrolysed by acids to 
the y-monoxime, must have the (3-configuration (VII), 
since the y-form is already assigned. When distilled 
in a vacuum it yields the anhydride (I), together with 
the y-dioxime, thus proving th a t the (3- is first trans­
formed into the y-variety, which subsequently loses 
water. A similar transformation is observed when 
the [3-form is digested with concentrated sulphuric 
acid. A fourth stereoisomeric dioxime, m. p. 195°, 
is obtained together -with the anhydride (I) by pro­
longed treatm ent of the y-form with boiling sodium 
hydroxide solution; for this only the 8-configuration
(VIII) is available. Hydrolysis of the 8-dioxime 
leads to the formation of a new monoxime, m. p. 126°, 
in place of the expected a-oxime; since it is recon­
verted by liydroxylamine under mild conditions 
into the S-dioxime it must have the S-configuration
(IX).

I t  is remarkable th a t the (3-dioximc is converted 
by alkali into the anhydride (I) : preliminary iso­
mérisation to the y-dioxime appears scarcely likely 
and probably the 8-dioxime is first formed, although 
this could not be established experimentally.

N-OH O 
i i  l i  

'ÍW .( / CMe
HO-N O N-OH N-OH

/ C\ P/ CMc / C\ n / CMe
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II. W r e n .
/  \ c X

trated acids. Since further oximation transforms 
it into 3-acctyl-2 ; 6-dimethylchromone-a-dioxinie, it 
follows th a t the pyrone ring does not suffer fusion 
followed by re-closure to a structurally isomeric 
oxime during the action of the alkali. The monoxime 
must therefore have the constitution (VI). During 
the oximation of 3-acetyl-2: 6-dimethylchromone 
in acetic acid solution, therefore, the y- and cc- 
monoximes are simultaneously produced and the 
latter is further converted into the a-dioxime. 
Since the a-dioxime is hydrolysed by acids to 
the a-monoxime and does not form the com­
pound (I) (see above) by loss of water, it  cannot 
be the S-compound, and the a-configuration [for­
mula (III) above] is regarded as established, which

A ction of hydro x y lam in e  on chrom ones. G.
W it t ig  and F. B augert (Ber., 1925, 58, [B], 2636— 
2642).—Chromones generally react extremely slowly 
with ketonic reagents, but, in this respect, hydroxyl­
amine is exceptional, so tha t it appears probable tha t 
intermediate additive compounds are formed which 
subsequently become oximated. 2 : 8-Dimethyl- 
chromono and 2 : 8-dimethylthiochromone arc con­
verted by hydroxylamine in neutral solution into 
2 : S-dimethylchromoneoxime, m. p. 145° ; by-products 
are also formed which indicate addition of hydroxyl­
amine to the pyrone ring, but these have not been 
investigated completely. In  alkaline solution, oxim­
ation of 2 : 8-dimethylchromonc occurs differently ; 
if the warm solution of the reaction product is imme­
diately acidified with dilute mineral acid, 2 : 8-di- 
methylchromoneoxime is obtained, whereas cautious 
addition of acetic acid precipitates the dioxime of 
3-acetoacelyl-o-cresol,

OH-C6H3Me-C(:N- OH ) -CHyCMelN-OH, 
m. p. 148—149° (slight decomp.), identical with the 
product obtained from hydroxylamine and 6-aceto-
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acetyl-o-crcsol. If the dioxime is warmed with 
dilute mineral acids, the oximino-group remote 
from the phenyl radieal is hydrolysed, and ring 
closure follows with production of 2 : 8-dimethyl- 
chromoneoxime. Treatment of the dioxime with 
cold acids yields the monoxime and an isomeric 
substance, Cn H 160 2N, m. p. 90-5—91°, which is 
also obtained by the action of alcoholic ammonia 
on the dioxime or by heating the latter a t 160°, and 
is therefore regarded as 5 : 2'-hydroxy-m-tolyl-'i- 
methylisooxazolc.

Fission of the ring also occurs during the oxim­
ation of 2 : 6-dimcthylchromone in alkaline solu­
tion, whereby an extremely unstable substance, 
C nH 1G0 4N2, m. p. 70—73°, is isolated, which passes 
above its m. p. into the dioxime of 3-acetoacelyl-p- 
cresol, m. p. 122—122-5° (slight decomp.) ; according 
to analyses and properties, the compound is regarded 
as the hydroxylamino-oxime,

OH-C8H3Me-C(:N-OH)-CH2-CMe(OH)-NH-OH.
I t  is transformed by cold minéral acids into 2 : 6- 
dimethylchromoneoxime, m. p. 184— 185°, which is 
also obtained from the dioxime and hot acids. On 
the other hand, the dioxime is not converted by cold 
mineral acid into the expected isooxazole derivative, 
CijHjiOJSi, m. p. 53—54°, which is obtained, together 
with 2 : 6-dimethylchromoneoxime, by heating the 
dioxime above its m. p. Somewhat unexpectedly, 
the dioxime is converted by alcoholic ammonia 
into the hydroxylamino-oxime described above. 
Prolonged treatm ent of the dioxime with boiling 
sodium hydroxide solution leads to the formation 
of (?) 5 : 6'-hydroxy-m-tolyl-3-methylisooxdiazine, m. p. 
168—169° (slight decomp.) (dibenzoate, m. p. 123-5— 
124°), and (?) 3 : G'-hydroxy-m.-tolyl-5-methyl\sooxdi- 
azine, m. p. 185—-187° (slight decomp.) (diacelate, 
m. p. 155-5—156°). H. W ren.

P y ry liu m  com pounds. XVI. T ripheny l- 
p y ry liu m  sa lts  con ta in ing  am in o -g ro u p s. W.
D iltjje y  and C. B e rre s  (J. pr. Chem., 1925, [ii], 
111, 340—352; cf. A., 1925, i, 1441).—Condensation 
of p-acetamidobenzylideneacetophenone with aceto- 
phenone in acetic anhydride in presence of zinc 
chloride affords the zinc chloride double salt of 4-p- 
acetamidophenyl-2 : ti-diphcnylpyrylium chloride (I), 
straw-yellow, m. p. 158°, which, when treated with 
aqueous pyridine, .yields 4.-j>-acetamidophenyl-2 : 6- 
diphéhylpyrandl, (II), pale yellow, m. p. 1S8— 
189° [perchlorate, orange-yellow, m. p. 220—225° 
(decomp.)]. De-acetylation of the above first-named

Ph
0<^ p>C6H4*NHAc 
- Ph

( T - )

Ph
Cl 0<f \ . C 6H4-NHAc

Ph OH
(II.)

condensation product is effected by dissolution in 
concentrated sulphuric acid, addition of water until 
turbidity is produced, and subsequent boiling. From 
the resulting solution, the monopicrale, violet-black, 
decomp, above 250°, the dipicrate, brick-red, con­
verted into the monopicrate on recrystallisation, 
and the perchlorate, steel-blue, decomp. 295°, of 
4--p-aminophenyl-2 : 6-diphcnylpyrylium, can be pre­

cipitated by addition of the appropriate acids, 
p -Acetamidoslyryl p-melhoxyphenyl ketone, pale yellow, 
m. p. 186—187°, yields p-aminostyryl p-mcthoxy- 
phenyl ketone (cf. Pfeiffer, A., 1925, i, 40S) when 
boiled with concentrated alcoholic hydrochloric 
acid, whilst condensation with p-methoxyaceto- 
phenone in acetic anhydride, in presence of zinc 
chloride, affords a zinc chloride double salt, which, 
when treated with alcoholic perchloric acid, yields 
4 -p -acetamidophenyl-2 : G-di-p-anisylpyrylium per­
chlorate, orange-red, decomp, above 250°, or, rapidly 
heated, m. p. 294°. The corresponding picrate, 
brick-red, m. p. 267° (decomp.), bromide, violet, m. p. 
196°, and dihydrochloride, dark brown, m. p. 205° 
(deeomp.), arc described. When heated with con­
centrated hydrochloric acid a t 160°, the last-named 
salt affords 4 - p - aminophenyl - 2 : 6 - di -p - hydroxy- 
phenylpyrylium dihydrochloride, violet-red, decorap. 
240°, from which the corresponding perchlorate, 
reddish-yellow, was prepared. G-PhenylA-p-acetamido- 
phenyl-2-p-anisylpyrylium perchlorate, orange-red, 
m. p. 143°, is obtained by condensing p-acetamido- 
styryl phenyl ketone with p-mcthoxyacctophenone, 
or p-acetamidostyryl p-anisyl ketone with aceto- 
phenone, in acetic anhydride in presence of zinc 
chloride. Boiling with concentrated hydrochloric 
acid affords G-phcnylA-p-aminophenyl-2-p-anisyl- 
pyrylium dihydrochloride, violet-red, decomp, when 
heated, and this, when heated with concentrated 
hydrochloric acid a t 160—170°, yields Q-phenylA- 
p-amiiiophenyl-2-p-hydroxyphenylpyryUum dihydro­
chloride, violet-red, decomp. 240°. Crystallisation of 
the last-named salt from Ar-hydrochloric acid converts 
it into the corresponding chloride, violet with green 
reflex, decomp. 230°. G-Phenyl-2 : 4-di-p-amino- 
phenylpyrylium picrate, violet-black, solutions of 
which in aqueous alcohol have considerable dyeing 
properties, was prepared analogously.

Whilst p-hydroxyphenylpyrylium salts are readily 
hydrolysed with formation of the corresponding 
anhydro-bases, the amino-derivatives are considerably 
more stable, and whilst the action of alkalis appears 
to lead to the production of violonimines, these could 
not be isolated in a pure condition, as they appear to 
possess a facility for polymerisation similar to that 
exhibited by the fuehsonimines (cf. Baeyer and 
Viiliger, A., 1904, i, 786). F. G. W ill so n .

D egradation  of 2 : 2-dich loro th iochrom onol.
F. A rn d t (Ber., 1925, 58, [A], 2702).—The product 
obtained by the action of alkali on 2 : 2-dichlorothio­
chromonol is not 6-thiol-w-toluic acid, as recorded 
previously (A., 1925, i, 1309), but probably 2 : 3-di- 
hydroxythioehromone (cf. Krollpfeiffer, this vol., 166).

H. W ren .
1 -M ethylpyrro lid ine fro m  1 -m eth y lp y rro le  by 

ca ta ly tic  reduction . J .  P. W ibau t (Rec. trav. 
chim., 1925, 44, 1101—1105).—By shaking 1-methyl- 
pyrrole in acetic acid solution with hydrogen for 41 hrs. 
under a pressure of 20 cm. of water, successive small 
quantities of platinic oxide being added as a catalyst, 
a 74% yield of 1-methylpyrrolidine is obtained. 
Increasing the temperature of the reaction mixture to 
50° has no effect on the reaction velocity.

R. W. W e s t .
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E xistence of th e  sim p lest, m on o m eric  d ihydro ­
quinolines. W. K onig  and R. B u c h h e im  (Ber., 
1925, 58, [B], 2S68—2870 ; cf. Meisenheimer and 
Stotz, this vol., 70).—The compound obtained by 
the action of chloro- or bromo-acetal on o-toluidinc 
(cf. Rath, A., 1924, i, 555, 067) is identified as 4-ethyl-o- 
toluidine. Simple monomeric 1 : 2- or 1  : 4-dihydro- 
quinolines should therefore be deleted from the 
literature a t present. H. W r e n .

S yn thesis  of s-hom otetrahydro i'soquinoline.
J . von  B raun  and H. R eic h  (Ber., 1925, 58, [B], 
2705—2767).—Reduction of the lactam of o - p- 
aminoethylphcnylacetic acid (von Braun and Reich, 
A., 1925, i, 1407) by sodium and ethyl alcohol affords 
a mixture of bases from which s-homoletrahydroiso-
quinoline, C6H4<Cq^2.q^[21>NH, b. p. 115°/12 mm.,
iff 1-034, is readily isolated by distillation with steam. 
The corresponding hydrochloride, m. p. 250°, chloro- 
platinate, m. p. 253° (decomp.) after darkening a t 
230°, picrate, m. p. 220°, methiodide, m. p. 227°, and 
mfroso-derivative, m. p. 71—72°, are described. 
a-$-Aminoelhyl-$-phenylethyl alcohol,

NH2-CH2-CH2-C6H4-CH2-CH2-OH, 
b. p. about 180°/12 mm., is obtained as by-product; 
the di-p-nitrobenzoyl derivative has m. p. 153°.

H . W r e n .

C onfiguration of th e  am m o n iu m  ion. W. H. 
M ills  and E. H. W a r r en  (J.C.S., 1925, 127, 2507— 
2514). The facts hitherto known indicate th a t the 
ammonium ion must have cither a pyramidal or 
a tetrahedral configuration. In  order to test which 
of these is correct, 4-phenyl-4'-carbethoxybis- 
piperidinium-1 : l'-spiran salts
r H ^ p^CHvCH,^N /CH2-CH2̂ p^CO,Etl~
|_Plr CHÿCR2 CH2-CH2 H  " J X

have been prepared. These are molecularly asym­
metric on the tetrahedral, but not on the pyramidal, 
configuration. They have now been resolved, and 
the tetrahedral arrangement is therefore judged to 
be correct. The bromide, m. p. 276—277°, of the dl- 
base was prepared by condensing ethyl di-(3-bromo- 
cthylacetate with 4-phenylpiperidine. The iodide 
had m. p. 209—210°. The d -iodide, m. p. 222—223°, 
obtained from the à-a.-bromocamphor-Tz-sulphonaie 
(m. p. 210—212°) had [ a ^ + 8 - 9 0 and [a]SM+9-7° 
in ethyl alcohol. The d -bromide, m. p. 274—275°, 
had [aEso+11-76° and 13-23°, and the
1-bromide, -11-75° and —13-3°. E. E. W a l k e r .

C onstitu tion  of F isch er and  H ep p ’s phenyl- 
pyrro le . G. P l a n c h e r  and E. G h ig i (Gazzetta, 
1925, 55, 757—759).—Direct confirmation is now 
obtained of the view formerly expressed (A., 1925, i, 
597) th a t the compound prepared by Fischer and 
Hepp (A., 1886, 1042) by the action of bromobenzene 
on the potassium derivative of pyrrole is 2- and not
1-phenylpyrrole. ~ T. H. P o p e .

S yn thesis  of carboxyla ted  c ry p to p y rro leca rb - 
oxylic ac ids etc. H. F is c h e r  and C. N en it z e sc u  
(Z. physiol. Chem., 1925, 145, 295—307).—An 
attem pt has been made to investigate the mechanism 
of Ehrlich’s dimethylaminobenzaldehyde reaction

(a red coloration which this substance gives with 
certain pathological constituents of urine) by pre­
paring some of the cryptopyrrole derivatives and 
synthesising methenes from them. Thus, bis-(2 : 4-fZi- 
metJiyl-'i-me.lhyhrudonic-pyrrole)-5-meihc.ne, m. p. 218°, 
is prepared by condensing the trisodium salt of 
[3-5-carboxy - ¡3-2 : 4 -dimethyl-3-pyrryImethylmalonic 
acid with formic acid in the presence of perchloric 
acid. If Ehrlich’s reagent is used instead of formic 
acid, the deep violet (p-dimethylami?iophenyl)(2 :4- 
dimethylpyrrolene-3 - {i-methylmalo)iic)-melhene, m. p. 
190°, is obtained. Ethyl (3: 3-carbethoxy-2 : 5-di- 
methyl-4-pyrrylmethylmalonate is obtained from 
ethyl 2 : 5 -  dimethylpyrrole - 3 - carboxylate and 
ethyl methoxymcthylmalonate. The ester has m. p. 
81°, and the acid, 195°. By rapid heating of the 
acid above its m. p., the corresponding propionic acid 
is formed, m. p. 178°.

Haematic acid has been synthesised by heating 
together ethyl methoxymethylmalonate, ethyl aceto- 
acctate, acetic anhydride, and zinc chloride, and 
treatm ent of the distilled product with hydrocyanic 
acid, followed by hydrolysis of the resulting nitrile.

H. P . Ma r k s .
S yn thesis  of ethy l 2 : 4 -d im ethyl-3-vinyl- 

py rro le -5 -carboxy la te  an d  i ts  conversion in to  
c ryp topyrro le . H. F is c h e r  and B. W alach  (Ber., 
1925, 58, [B], 2818—2822).—The preparation of 
ethyl 2 : 4-dimethyl-3-aldehydopyrrole-5-carboxylate 
(cf. A., 1922, i, 758) is considerably simplified by 
the observation th a t ethyl 2 : 4-dimethylpyrrole- 
3 : 5-dicarboxylate is hydrolysed by concentrated 
sulphuric acid a t 40° to  5-carbethoxy-2 :4 -dimethyl- 
pyrrole-3-carboxylic acid, m. p. 273° (yield 70—95%), 
which loses carbon dioxide when heated and forms 
ethyl 2 : 4-dimethylpyrrole-5-carboxylate. Applic­
ation of the Gattermann synthesis to the latter 
compound affords ethyl 2 : 4-diinethyl-3-aldehydo- 
pyrroIe-5-earboxylate, which condenses with malonic 
acid in the presence of piperidine, yielding 5-carb- 
ethoxy-2 : i-dimcthylpyrrole-3-acrylic acid, m. p. 240° 
( 2 : 4 : 5-lrimethylpyrrole-3-acrylic acid, m. p. 203°, 
and 2 : 4-dimethyl-5-ethylpyrrole-3-acrylic acid, m. p. 
205°, are obtained similarly). Ethyl 2 : 4-dimethyl-3- 
vinylpyrrole-5-carboxylate, m. p. 1 12 °, is obtained in 
70% yield when the corresponding acrylic acid is 
heated a t 200°/12—15 mm. I t  is hydrolysed to 
2 : 4-dimethyl-3-vinylpyrrole-5-carboxylic acid, m. p.
10 1— 102°, and hydrogenated in the presence of 
spongy platinum and methyl alcohol to ethyl 2 : 4- 
dimethyl-3-ethylpyrrole-5-carboxylate, m. p. 94°. Cata­
lytic reduction of 2 : 4-dimethyl-3-vinylpyrrole-5- 
carboxylic acid affords the very unstable 2 :4- 
dimethyl-3-ethylpyrrole-5-carboxylic acid, which 
immediately loses carbon dioxide, yielding 2 :4- 
diinethyl-3-ethylpyrrole (cryptopyrrole). Attempts 
to reduce the unsaturated side-chain by sodium 
amalgam or aluminium amalgam were unsuccessful. 
Hydriodis acid does not cause reduction, but displaces 
the vinyl group with production of 2 : 4-dimethyl- 
pyrrole. H. W r e n .

D erivatives of 4 -am inopyrid ine. E. K o e n ig s , 
H. F r ie d r ic h , and H. J urany  (Ber., 1925, 58, 
[B], 2571—2576).—The action of methyl iodide on
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4-aminopyridine yields 4-aminopyridine methiodide, 
m. p. 184—185°, which is converted through the 
raethochloride into the chloroplatinate,m.p.230—232° 
(decomp.). The substances, m. p. 187—188° and 
226—227° (decomp.), have been described previously 
(A., 1925, i, 1328) by Tschitsehibabin and Ossetrova, 
who consider them to be derived from the tautomeric
l-methyl-4-pyridoneimine; this view is not shared 
by the authors, mainly on account of the close 
analogy in behaviour of 4-aminopyridine and jl-d i- 
methjdaminopyridine, with which such tautomerism 
is impossible. 4-Chloropyridine-2: 6-dicarboxylic 
acid is converted by methylamine solution a t 150° 
into 4-methylaminopyridine-2 : 6-dicarboxylic acid, 
m. p. 245—255° (decomp.), and 4-methylamino- 
pyridine-2 : Q-dicarboxylmethylamide, m. p. 269°. The 
acid is transformed by distillation in a vacuum into 
4-methylaminopyridine, m. p. 108—110°, the picrate, 
m. p. 172°, and chloroplatinate, m. p. 232°, of which 
arc described; Tschitsehibabin and Ossetrova (loc. 
cit.) record the respective m. p. 115—118°, 168-5— 
169°, and 214—215°. 4 -Dimethylaminopyridine, m. p. 
114°, obtained by heating 4-dimethyIaminopyridine- 
2 : 6-dicarboxylic acid, functions as a mono-acid base, 
thus resembling 2- and 4-aminopyridine and difiering 
from the 3-amino-compound; the chloroplatinate, 
m. p. 265° (decomp.) after softening, chloroaurate, 
m. p. 176—178°, picrate, m. p. 204°, and somewhat 
impure hydrochloride, m. p. 73°, are described. 
4-Chloropyridine-2 : 6-dicarboxylic acid is converted 
by 4-aminopyridine a t 150° into 4 :4 '-dipyridylamine- 
2 : Q-dicarboxylic acid,

C5H.jN-NH-C5H2N(C02H),, 
in. p. 255° (decomp.), which is transformed by loss 
of carbon dioxide into 4 :4 '-dipyridylamine, m. p. 
138° after softening a t 110°; the indefinite m. p. 
indicates the possibility of the presence of the iso­
meric pyridoneimine. To limit this possibility,
4-chloropyridine-2 : 6-dicarboxylic acid is converted 
by 4-aminopyridine-2 : 6-dicarboxylic acid into 4 : 4'- 
dipyridylamine-2 : 6 : 2 ' : 6'-tetracarboxylic acid, m. p. 
272° (decomp.), and the latter is decarboxylated, 
yielding, however, a base with almost identical 
properties. The chloroplatinate (+ H 20) and picrate 
of the base from the di- and tetra-carboxylic acids 
have m. p. 260° and (decomp.) above 280°, 168—170°, 
and 170—174°, respectively. H. W re n .

A cylation of 2 -hydroxypyrid ine . A. E. T s c h i t-  
s c h ib a b in  and P. G. S zokow  (Ber., 1925, 58, [A], 
2650—2652).—The great instability of the acylated 
derivatives of 2- and 4-hydroxypyridones has led 
Meyer (A., 1907, i, 179) to doubt the existence of 
more than  a very limited number of members of 
this class. 2-Pyridyl p-nitrobenzoate, m. p. 115—116°, 
is, however, readily prepared by the action of p-nitro- 
bcnzoyl chloride on 2-pyridone in the presence of 
concentrated alkali hydroxide. In  the complete 
absence of moisture, 2-pyridyl acetate, b. p. 110— 
112°/10  mm., is obtained from acetyl chloride and 
anhydrous sodium 2-pyridone; it is so rapidly decom­
posed by water or alcohol th a t treatm ent of its solu­
tions in these media with chloroplatinic acid affords
2-pyridone chloroplatinate.

Sodium-2-pyridone, obtained by precipitating

2-pyridone from a solution in sodium hydroxide and 
crystallisation of the precipitate from alcohol, has 
the composition C5H40N N a,2H ,0 (cf. Tschitsehibabin 
and R iazancev , A ., 1916, i, 224). H. W re n .

B enzoylation of 2-pyridone. A. E. T s c h i ts c h i-  
bab en  and O. P. O p a r in a  (J. R uss. Phys. Chem. Soc., 
1925, 5 6 , 153—156).—Benzoylation of 2-pyridone 
under various conditions yields always one and the 
same benzoylpyridone, which exhibits distinct basic 

OPz qq properties and has hence
/ —\  / —s. structure ( I ) ; the tautomeric

\  BzN<^ form (II) could not be ob- 
7T> iTm taincd. Meyer’s statement

' '' th a t 2-pyridonc is incapable 
of undergoing acylation (A., 1906, i, 107) is thus 
inaccurate.

Benzoyl-2-pyridone (2-benzoxypyridine), obtained 
by the action of benzoyl chloride in presence of sodium 
hydroxide, or of benzoic anhydride, on 2-pyridone, 
by the action of sodium benzoate on 2-iodopyridine, 
or by the action of benzoic anhydride on pyridine-
2-diazotate, has m. p. 42°, b. p. 183—186°/30 mm., 
and forms a chloroplatinate, m. p. 186° (decomp.)

T. H. P o p e.

P re p a ra tio n  of indole fro m  o -u -d in itro sty rene .
J . van d e r  L e e  (Rec. trav. chim., 1925, 44, 1089— 
1092).—I t  is suggested th a t  o-a>-diaminostyrcne and 
o-aminophenylacetaldehydo are formed as inter­
mediate products during the reduction of o-o-dinitro- 
styrenc (cf. Nenitzcscu, A., 1925, i, 973).

R. W. W e s t.

Q uinoline derivatives. II. S yn theses of 
p-2-phenyl-4-quinolylethylam ine and  p-6-m eth - 
oxy-2-phenyl-4-quinolylethylam ine. H. J o h n  
[with V. G ro ssm an n ] (Ber., 1925, 58, [B], 2799— 
2805; cf. A., 1925, i, 1317).—yyy-Trichloro-a.-2-phenyl-
4-quinolylpropan-fi-ol, C9II5NPh-CH2-CH(OH)-CC[j, 
m. p. 195°, prepared by heating 2-phenyl-4-methyl- 
quinolinc with chloral a t 118—120°, is converted 
by potassium hydroxide dissolved in absolute alcohol 
into fi-2-phenyl-4-quinolylacrylic acid, m. p. 201° 
{hydrochloride, m. p. 210°; picrate-, methyl ester, 
m. p. 123°). The unsaturated acid is reduced by 
hydriodic acid and red phosphorus in glacial acetic 
acid solution to $-2-phcnyl-4-quinolylpropionic acid, 
m. p. 215° (hydrochloride, ra. p. 189°; hydriodide, 
m. p. 208°; sulphate-, picrate-, methyl ester, m. p. 
63°). The methyl ester and hydrazine hydrate afford 
$-2-phenyl-4-quinolylpropiorihydrazide, m. p. 158° 
(hydrochloride), which is converted by nitrous acid 
into the azide and thence by ethyl alcohol into 
$-2-phenyl-4-quinolylcthylurethane, m. p. 72°, and by 
water into di-$-2-phenyl-4-quinolylethylcarbamidc, 
m. p. 175°. The urethane is hydrolysed by boiling 
hydrochloric acid to $-2-phenyl-4-quinolylethylaminc, 
in. p. 4° (dihydrochloride, m. p. 158°; chloroplatinate, 
CJ7H 18N2Cl6Pt, which does not melt below 270°; 
picrate).

Starting from 6-methoxy-2-phenyl-4-methylquinol- 
ine, a precisely similar series of derivatives is pre­
pared, the following being described: yyy-trichloro-
a.-%-methoxy-2-phenylA-quindlylpropan-$-oi, m. p. 
222°; fi-Q-mcthoxy-2-phenyl-4-quinolylacrylic acid,
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m. p. 239° (hydrochloride; sulphate; picrate; methyl 
ester, m. p. 140°); $-G-hydroxy-2-phcnyl-4-quinolyl- 
propionic acid, m. p. 245° (hydrochloride, m. p. 160°; 
picrate) ; methyl $-G-methoxy-2-phenyl-4-quinolylpro- 
pionate, m. p. 100°; (i-G-methoxy-2-phenyl-4-quinolyl- 
propionhydrazide, m. p. 116°; $-G-methoxy-2-phenyl- 
4 - quinolylpropionazide; p - G-methoxy - 2-phenyl - 4 -
quinolylethylurethane, m. p. 125°; $-G-methoxy-2- 
phenyl-4-quinolylethylamine, m. p. 54° (dihydro­
chloride, m. p. 209°; chloroplatinate; sulphate; 
■picrate). The reactions of the acids and bases with 
mercuric chloride, potassium chromate, potassium 
ferrocyanide, and iodine-potassium iodide are de­
scribed. H. W r e n .

B a rb itu r ic  ac ids an d  th e  p icric  ac id  reaction .
A. W. Dox (Z. physiol. Chem., 1925, 150, 118— 
120).—The picric acid reaction, used by Abderhalden 
for the detection of diketopiperazines in the break­
down products of protein, is not given by every 
compound containing a carbonyl group. Barbituric 
acid, containing three 'CO groups, gives a character­
istic picric acid reaction, but four monoalkyl- and 
sixteen dialkyl-barbituric acids tested do not react 
with it, although they contain carbonyl groups. 
Parabanic acid does not give this reaction.

H. D. Kay.

S yn thesis  of 5 -p -hydroxyethy lbarb itu ric  acid  
an d  i ts  alky l derivatives. L. H. Cr e t c h e r , J . A. 
K och , and W. H. P it t e n g e r  (J. Amer. Chem. Soc., 
1925, 47, 3083—3085).—¡3-Chloroethyl vinyl ether 
(cf. A., 1925, i, 627) condenses with sodium diethyl 
malonate and sodium diethyl monoalkylmalonates 
with formation of the corresponding vinyloxyethyl- 
malonates. The latter condense with carbamide and 
thiocarbamide, with production of 5-p-vinyloxyethyl- 
barbituric acids, which, on hydrolysis with dilute 
mineral acid, afford acetaldehydc and the corre­
sponding 5-p-hydroxyethylbarbituric acids. The 
following are described : diethyl elhyl-$-vinyloxyethyl-,
b. p. 151°/18 mm., d\\ 1-0264; diethyl propyl-(i-vinyl- 
oxyethyl-, b. p. 157°/17 mm., d\\ 1-0145; diethyl butyl- 
$-vinyloxyethyl-, b. p. 165°/17 mm., d\l 0-9992; and 
diethyl bis-($-vinyloxyethyl)-malonate, b. p. 133°/3 mm., 
<¿11 1-0566; 2-thio-5-ethyl-5-^-vinyloxyethyl-, m. p. 
136°; o-cthyl-o-$-vinyloxy ethyl -, m. p. 158°; 5-butyl- 
5-$-vinyloxyethyl-, m. p. 141°; 2-thio-5-$-hydroxy- 
ethyl-, m. p. 181° (decomp.); 5-^-hydroxyethyl-, m. p. 
above 300°; 5-ethyl-5-$-hydroxyethyl-, m. p. 176°;
2-thio-5-ethyl-5-$-hydroxyethyl-, m. p. 143—145°;
5-propyl-5-$-hydroxyethyl-, m. p. 168°; and 5-bulyl-
5-(i-hydroxyethyl-barbituric acid, m. p. 147°.

P . G. W illso n .

S yn thesis  of th e  po lypeptide h y d a n to in : 
ty rosy lalan inehydan to in . II. D . A. H a h n  and 
E. G ilm an  (J. Amer. Chem. Soc., 1925, 47, 2941— 
2953; cf. A., 1923, i, 4S7).—The substance previously 
described as a stereoisomeric form of ethyl 4-p- 
anisylidenehydantoin-3-a-propionate, m. p. 176°, has 
now been found to be actually ethyl 4-p-anisylidene- 
hydantoin-l-acetale, whilst th a t described as another 
isomeride, m. p. 143°, is a mixture (mixed crystals) 
of the above two compounds, the m. p. of the mixture

being now reported as 140—142°. The individual 
components can be separated from the mixed crystals 
only by employing very dilute solutions, and on 
hydrolysis with dilute hydrochloric acid the mixture 
yields an acid, m. p. 245°, previously reported as
4-p-anisylideneliydantoin-3-a-propionic acid, but 
which actually is probably also a eutectic. The 
assumption th a t the ester group entered the hydantoin 
nucleus in position 3 was based on the observation 
th a t ammonia is evolved during the hydrolysis of 
the polypeptide hydantoin, but it has since been 
noted th a t 1 -derivatives also yield ammonia when 
subjected to intense hydrolysis. I t  is now concluded 
th a t the ester groups enter in position 1. When 
ethyl a-bromopropionate containing the corresponding 
bromoacetate is condensed with the sodium derivative 
of anisylidenehydantoin, the ethyl anisylidenehyd- 
antoinacetate, m. p. 176°, separates first. The corre­
sponding propionate is formed later, and unites with 
the acetate immediately to form the mixture of 
m. p. 140—142°. Condensation of pure ethyl 
a-bromopropionate with sodium anisylidenehydantoin 
yields ethyl 4-p-anisylidenehydantoin-\-a.-propionate, 
m. p. 158—158-5°. On hydrolysis, this affords
4-p-anisylidenehydantoin-l-u-propionic acid, m. p.
255—256° [jJotassium salt, m. p. 280° (decomp.)]. 
On reduction with hydrogen in alcohol in presence of 
colloidal palladium, the ester yields two isomeric 
ethyl 4-p-anisylhydantoin-\-a.-prop)ionales, m. p.
117-5— 118-5° and 97-5—98-5°, respectively. On 
hydrolysis with hydrochloric acid, the above iso­
meride, m. p. 117-5— 118-5°, yields 4-p-anisyl- 
hydantoin-\-oi-proinonic acid, m. p. 160—161°, whilst 
the ester of lower m. p. affords similarly an isomeric 
acid, m. p. 182—183°. A mixture of the isomeric 
acids is also obtained by condensing ethyl a-bromo- 
propionate with 4-p-anisylliydantoin and hydrolysing 
the reaction product. Treatment of ethyl 4-p-anisyl- 
idenehydantoin-l-a-propionate with liydriodic acid 
affords a mixture, m. p. 168— 190°, of two isomeric
4-p-hydroxybenzylhydantoin-l-a.-propionic acids, m. p. 
193-5— 195° and 187—188-5°, respectively, from 
which the ethyl esters, m. p. 133—138° and 152— 
155°, were prepared. Hydrolysis of the last-named 
acids or esters with barium hydroxide yields alanine 
and tyrosine, whilst similar hydrolysis of the poly­
peptide hydantoin obtained analogously from ethyl
4-p-anisylidenehydantoin-l-acetate affords glycine 
and tyrosine. F. G. W ill so n .

A bsorp tion  sp ec tra  of som e deriva tives of 
an isy lidenehydanto in . E. P. Carr  and M. A. 
D obbrow  (J. Amer. Chem. Soc., 1925, 47, 2961— 
2965).—Comparison of the absorption spectra of 
the substances obtained by condensing different 
samples of ethyl a-bromopropionate with sodium
4-p-anisylidenehydantoin with those of ethyl 4 -p- 
anisylideneliydantoin-1 -acetate (cf. Johnson and 
Hahn, A., 1917, i, 475) and ethyl l-mcthyl-4-p- 
anisylidenehydantoin-3-acetate (cf. Hahn and Ren­
frew, A., 1925, i, 5S1) indicates th a t the ester group 
is in all cases attached to the hydantoin nucleus in 
the 1-position, a result since confirmed by Hahn and 
Gilman (preceding abstract). The m. p. of mixtures 
of ethyl 4-anisylidenehydantoin-l-acetate, in. p.
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176°, and the corresponding -1-a-propionate, m. p. 
158°, form, when plotted, a curve characteristic of 
substances which form mixed crystals, with a mini­
mum a t 140° for the mixture containing 60% of the 
former ester, in close proximity to the m. p. first 
quoted (A., 1923, i, 487) for ethyl 4-p-anisylidene- 
hydantoin-3-a-propionate (cf. Hahn and Gilman, 
loc. cit.). This mixture melts completely in a range 
of 2°, whilst the remaining mixtures require ranges 
of 6—16° for complete liquefaction.

F. G. W illso n .

I s o m é r i s a t io n  in  th e  h y d a n to in  s e r ie s  in d u c e d  
b y  th e  a c t io n  of h y d r o g e n  c h lo r id e .  D . A. H a h n  
and E. G ilm an  (J. Arncr. Chem. Soc., 1925,47, 2953— 
2961).—Whilst the existence of isomerides of benzyl- 
idene- and anisylidene-hydantoins and their 1 -sub­
stitution products could not be demonstrated, the 
corresponding 1 : 3-disubstitution products can be 
obtained in two isomeric forms. This is explained 
on the assumption th a t the former compounds can 
undergo kcto-enol tautomérisation, by which the 
double linking responsible for stereoisomerism may 
be saturated. In  the following cases examined, the 
isomeride of higher m. p. is obtained from th a t of 
lower m. p. by treatm ent with alcoholic hydrogen 
chloride. The reverse change could be effected only 
by the action of aqueous-alcoholic alkali in one case, 
probably owing to the instability of the compounds 
examined in presence of alkali.

When treated with hot alcoholic hydrogen chloride, 
ethyl l-methyl-4-anisylidene-3-acetate, m. p. 107— 
108° (cf. A., 1925, i, 581), is converted into an iso­
meride, m. p. 127—128°. 1 : 3-Dimethyl-4-anisyl- 
idenehydantoin, m. p. 91—92-5° (cf. Johnson and 
Nicolet, A., 1912, i, 585), affords similarly an iso­
meride, m. p. 127-5—128-5°, which crystallises either 
in long, colourless needles or in large, yellow prisms, 
the la tter being converted into the colourless form 
by recrystallisation from alcoholic hydrochloric acid. 
Treatment of the isomeride of higher m. p. with 
0-2 mol. of alkali in aqueous-alcoholic solution gave 
a small yield of the other isomeride. Partial iso­
mérisation appears to be effected by heating either 
isomeride a t 135—150°. Both isomerides yield 1 : 3- 
dimethylA-anisrjlhydantoin, m. p. 78-5°, on reduction. 
Methyl S-methyl-i-benzylidenehydantoin-l -acetate exists 
in two isomeric forms, m. p. 66-5—68° and 10 1—102-5°, 
respectively. Methyl 4-anisylidenehydayitoin-l-acetate, 
long needles, m. p. 183—184°, which change in con­
tact with the mother-liquor into compact prisms of 
the same m. p., was prepared from the corresponding 
ethyl ester (cf. Johnson and Hahn, A., 1917, i, 475) 
by hydrolysis and re-esterification. When treated 
with methyl iodide and potassium hydroxide in 
alcoholic solution, i t  yields methyl Z-metkylA-anisyl- 
idenehydantoin-l-acetate, m. p. 84—85°, which is 
converted into an isomeride, m. p. 129-5— 131°, when 
treated with alcoholic hydrogen chloride. Methyl 
■i-anisylidetiehydantoi7i-l-propio7iate, m. p. 163—164°, 
obtained from the corresponding ethyl ester (cf. pre­
ceding abstract), affords, on méthylation, methyl
3-77iethyl-4:-a7iisylidene-l-propio7iate, m. p. 103— 104°, 
converted similarly into the isomeride, m. p. 142— 
143°. F. G. W illso n .

M ethy lated  p iperazines. E. Ab d e r h a l d e n  and 
R. H aas (Z. physiol. Chem., 1925, 149, 94—99).— 
From 2 : 5-dimethylpiperazine (“ lycetol ” ) the di- 
hydriodide of 1 : 2 : 4 : 5-tetramethylpiperazine has 
been prepared by direct méthylation with methyl 
iodide in methyl alcohol. From this substance by 
treatm ent with cold 4A7-alkali the monohydriodide 
is obtained. The removal of a further molecule of 
hydriodic acid is accomplished by shaking with silver 
sulphate. The tetramethylated piperazine is a syrup, 
which becomes partly crystalline on long keeping. 
The dihydriodide of 1 : 1 : 2 : 4 : 4 : 5-hexamethyl- 
piperazine may be prepared in good yield by long 
boiling of the dimethyl compound with methyl iodide. 
The corresponding hexamethylpiperazinium hydr­
oxide, m. p. 224°, is obtained by treatm ent with silver 
sulphate and the calculated quantity of barium 
hydroxide. 2 : 5-Dimethylpiperazine may also be 
methjdatcd by methyl sulphate in presence of alkali. 
The dicliloride of the hexamethyl compound is pre­
pared by acidifying the reaction mixture with hydro­
chloric acid, precipitating the mercury salt with 
mercuric chloride, decomposing the crystalline pre­
cipitate with hydrogen sulphide, and evaporating the 
mercury-free filtrate almost to dryness. The di­
chloride is then crystallised from its alcoholic solution.

H. D. Kay.

D esm otrop ic  fo rm s of d iketop iperazines. E.
A b d er h a ld e n  and E. Schwab (Z. physiol. Chem.,
1925, 149, 100—103).—A new /own of glycine 
anhydride has been isolated from a reaction mixture 
of ordinary glycine anhydride and tyrosine which 
had been heated with glycerol a t 180°. I t  gives a 
strong xanthoproteic reaction and reduces cold 
permanganate a t once. I t  is considered to have the
formula 9  ̂  9 By treating it with di-

C(OH):CH-HH J 
azometliane, the dimethyl ether may be obtained. 
Glycine anhydride heated alone with glycerol appears 
to give the same unsaturated desmotropic modific­
ation. H. D. Kay.

o-H ydroxyazo [pyrazolone] dye. O. K a lt- 
w a sser , H. K ir c h h o e f , and H. Oe h r n .—See B.,
1926, 7.

Pyrazolone azo dyes. B r it is h  D y estu ffs  Co r p ., 
L t d ., K. H. Sa u n d e r s , and H. G o o d w in .—See B., 
1926, 7.

Velocity of decom position  of heterocyclic  
d iazon ium  sa lts . I. D iazonium  sa lts  of th e  
pyrazole an d  pyrazolone series. J .  R e il l y  and
D. Mad d en  (J.C.S., 1925, 127, 2936—2940).—Solu­
tions of the diazonium chlorides derived from m- and
o-nitroaniline, 4-aminopyrazole, 4-aminoantipyrine, 
and 4-amino-3 : 5-dimethylpyrazole, maintained a t 
100° in a special apparatus, showed a  stability in­
creasing in the order given, the time for half decom­
position varying from 10 to 1020 min. The di­
azonium sulphates of both 4-aminoantipyrine and
4-amino-3 : 5-dimethylpyrazolo decompose much 
more rapidly than the corresponding chlorides.

B. W. An d e r so n .
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M icrochem ical reac tio n s fo r th e  iden tification  
of p -hydroxyphenylethy lam ine (tyram ine) and
4-(3-am inoethylglyoxaline (h istam ine). L. v a n
I ta llie  and A. J . St e e n h a u e r  (Mikrochem., 1925, 
3, 65—67).—A 1% solution of tyramine hydro­
chloride gives pale yellow needles and prisms with 
picric acid, pale yellow prisms and hexagonal tablets 
with chloroplatinie acid, large brownish-violet dichroic 
prisms in stellate aggregates with sodium iodide and 
chloroplatinie acid, large orange-red prisms in stellate 
aggregates with potassium bismuth iodide and hydro­
chloric acid, and oily drops which soon crystallise in 
warty or stellate aggregates with phosphotungstic 
acid. A 1% solution of histamine phosphate gives 
a crop of pale yellow, feathery needles with picric acid, 
large yellow prisms with chloroplatinie acid, brownish- 
black prisms in diamond-shaped aggregates with 
sodium iodide and chloroplatinie acid, small orange-red 
prisms with potassium bismuth iodide, and a finely- 
divided white precipitate, which slowly changes into 
prisms and diamond-shaped crystals, with silico- 
tungstic acid. A. R . P o w ell .

T riazole-o-d icarboxylic  ac ids analogous to  
ph.thalic acid. A. B er etta  (Gazzctta, 1925, 55, 
788—792).—2 -Phenyl-1 : 2 : 3 -triazole-4 : 5-dicarb- 
oxylic acid may be obtained in good yield by oxidis­
ing either 5-amino-2-phenyl-l : 3-benztriazole or
5-amino-2-phenyl-6-methyl-l:3-benztriazolcinalkaline 
solution by means of potassium permanganate. In  
presence of zinc chloride, the anhydride of this acid 
condenses with resorcinol to give the corresponding

/ n -c -c :c í2h 8o 3
Iriazolejluorescein, N P hi > 0  , a reddish-

\N ’OCO
yellow, amorphous compound giving, in presence of 
alkali, solutions which are deep red when concen­
trated and exhibit pronounced yellowish-green 
fluorescence even when highly dilute. Triazole- 
fluorescein combines with bromine (4 atoms) to give 
the bright red triazole-eosin, C22H 90 5N3Br4, the 
sodium derivative of which dyes wool and silk 
brilliant red. 2-Phenyl-1 : 2 : 3-~triazole-4 : 5-dicarb- 
oxylic anhydride condenses also with diethyl-w-amino- 
phenol to give the deep red rhodamine similar to 
ordinary rhodamine.

Por the preparation of 5-amino-l-phenylazimino- 
benzene, better results are obtained if the corre­
sponding nitro-compound, suspended in aqueous 
alcohol, is heated with zinc dust in presence of calcium 
chloride, than if Zincke and Pctermann’s method of 
reduction (A., 1901, i, 104) is employed. Oxidation 
of this amino-compound by means of potassium 
permanganate in alkaline solution furnishes a new 
method for preparing 1-phenyl-l : 2 : 3-triazole-4 : 5- 
dicarboxylic acid. T. H. P o p e .

H ydroxy-derivatives of 1 : 2  : 4 -triazo le. H. J .
B acker  and C. H. K. Mu l d e r  (Rec. trav. chim., 
1925, 44, 1113—1117).—By ferric chloride oxidation 
of the appropriate semicarbazones the following 
compounds were ob tained: 3-hydroxy-5-p-methoxy- 
phenyl-2-methyl-l : 2 : 4-Iriazole, m. p. 223-5°; 3-hydr­
oxy - 5-methylenedioxyphenyl- 2 - m e t h y l : 2 : 4-triazole, 
m. p. 273°, from pipcronal-2-methylsemicar bazone,

m. p. 226°; 3-hydroxy-2 : 5-diphenyl-l : 2 : 4-lriazole, 
m. p. 234-5°; 3-hydroxy-4 : 5-diphenyl-l : 2 : 4-tri- 
azole, m. p. 260—261°, from benzylidene-3-phenyl- 
semicarbazojie, m. p. 177°. On nitration, 3-hydroxy-
5-phenyl-2-methyl-l : 2 : 4-triazole gave 3-hydroxy-
0-p-nitrophenyl-2-methyl-l : 2 : 4-triazole.

R. W . W e s t .

D egradation  of u r ic  ac id-g lycol e th e rs  by  
a lk a li hydroxide. H. B iltz  and H. K l e in  (Ber., 
1925, 58, [B], 2740—2747; cf. Biltz and Max, A., 
1921, i, 893, 895).—The smooth conversion of uric 
acid-glycol dimethyl ether (4 : 5-dimethoxy-4 : 5-di- 
hydrouric acid) into allantoin by potassium hydroxido 
appears to be exceptional. Tetramethyluric acid- 
glycol dimethyl ether is transformed by barium 
hydroxide solution into tetramethylallantoin, but 
the yield is very poor, whereas 1 - and 7-methyluric 
acid-glycol dimethyl ethers are unexpectedly resist­
an t towards alkali hydroxide and after protracted 
action j'ield ill-defined products from which a homo­
geneous material could not be isolated.

The action of more concentrated alkali hydroxide 
on the glycol ethers of 3 : 7 -  and 3 : 9-dimethyluric 
acids followed by acidification assumes an unexpected 
course, since cyanic acid is lost and a substituted 
hydantoin is produced. I t  appears essential for the 
“ cyanic acid degradation ” th a t the pyrimidine ring 
of the uric acid should contain an alkyl group in 
position 3. The effect of the alkali hydroxide 
appears to consist essentially in opening the ring 
between positions 1 and 6 ; loss of methylamine, 
cyanic acid, and carbon dioxide takes place after 
acidification. 3 : 7-Dimethyluric acid-glycol diethyl 
ether is converted by 40% potassium hydroxide 
solution into 5-elhoxy-l-melhylhydantoin, m. p. 99-5—
100-5°. 3 : 7-Dimethyluric acid-glycol dimethyl
ether affords 5-methoxy-l-methylhydantoin, m. p. 118°, 
but 5-methoxy-3-methylhydantoin could not be 
obtained from 3 : 9-dimethyluric acid-glycol di­
methyl ether.

1 : 3 :  7-Trimethyluric acid-glycol dimethyl ether 
loses methylamine when boiled with 1—1-5% potass­
ium hydroxide solution and, after acidification, yields 
a non-crystalline product which is reduced by 
hydriodic acid to 1 -methylhydantoin, showing thus 
th a t fission of the pyrimidine ring has occurred. 
Treatment of the glycol with 30% potassium hydr­
oxide a t the atmospheric temperature affords a 
crystalline compound, m. p. 123—124°, regarded as4- 
s-dimethylcarbamido-5-mcthoxy-l-methyl-A3-glyoxal-2-
onc, 5 ? e'° H(OM®]>C-me-CO-]mM e. The corre-

CO------------ N
sponding perchlorate and hydrochloride, decomp. 190°, 
arc described. The compound is reduced by hydr­
iodic acid to a polyiodide, which is converted by the 
successive action of sulphur dioxide, lead carbonate, 
and hydrogen sulphide into the compound, C5H 6ON2S, 
subliming a t 350°. 1 : 3 :  7-Trimethyluric acid-glycol
dimethyl ether is not affected by solutions of ammonia 
or methylamine a t the atmospheric temperature, but, 
a t 100°, is transformed into 4-methylimino-5-methoxy-
1-methylhydantoylamide, m. p. 254° (cf. Biltz and 
Damm, A., 1914, i, 1096), and 4-methylimino-5- 
methoxy-l-methylhydantoylmethylamide, m. p. 270°
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(decomp.), respectively. W ith ethylamine a similar 
change occurs, but the products could not be caused 
to crystallise. H. W r e n .

Dye fo rm ed  b y  th e  action  of ethyl oxalate  on 
m ag n esiu m  p y rry l b rom ide. T. N. G o d n ev  and 
N. A. N arysch kin  (Bcr., 1925, 58, [B], 2703—2705). 
—Ethyl oxalate is converted by magnesium 2-pyrryl 
bromide into tetra-2-pyrrylethylene glycol, which 
becomes dehydrated to the dye

c 4h 4n -c ( :n c 4h 3)-c(:nc4h 3)-nc4h 4;
the corresponding dihydrochloride is described.

H. W r e n .

S tru c tu ra l  fo rm u la  of ch lorophyll and  hsem in 
in  re la tio n  to  th e  syn thesis  of com plex  p y rro le  
derivatives. T. G o d n ev  (Astrachan Mediz. J., 
1922, [2—3], pp. 14; from Chem. Zentr., 1925, II, 
401).—The correctness of the W illstatter formula for 
chlorophyll may be tested by comparing compounds 
of similar but simpler structure with the degradation 
products of chlorophyll. The synthesis of the 
nucleus of the W illstatter formula, tetrapyrryl- 
ethane (Fischer and Eismayer, A., 1914, i, 993), may 
be investigated in the following ways. (1) Tetra-
2-pyrrylethylene glycol (I) is prepared from 
magnesium pyrryl bromide and ethyl oxalate.

\ n h  NH<^~

" \  /
C(0H)—C(OH)

_ /  \
^>NH N H / -

(!■)

NH NH / -

/
~CR

_ /
\

CR-
_ /  \  
J> N H  NH<^ 

(II.)

From it, tetrapyrrylethane is formed, analogously to 
the behaviour of diphenyl-2-pyrrylcarbinol (Tsche- 
lincev, Tronov, and Terentiev, A., 1915, i, 990).
(2) In  the last reaction, ethyl oxalate may be replaced 
by hexabromoethane. (3) Tetra-2-pyrrylethylene 
glycol may be obtained by reduction of di-2 -pyrryl 
ketone. (4) Compound (II) may be prepared from 
magnesium pyrryl bromide and glyoxal or 1 : 2-di­
ketones, similarly to the formation of diphenyldi- 
pyrrylmethane from benzophenone and magnesium 
pyrryl bromide. (5) In  the last reaction, glyoxal 
may be replaced by s-tetrabromoethane and the 
1 : 2-diketone by the corresponding tetrahalogen 
derivative (see preceding abstract).

G. W. R o binson .

N itro -derivative  of di-im inazolyl, CGH- OI0N_.
R. L e iim s t e d t .—See B., 1926, 7.

2 -m -X y lid ino -5 -e thoxy-4  : 5 -d ihydro th iazo le .
V. K . N im kar  and F. L. P yman (J.C.S., 1925, 127, 
2746).—The base obtained by Marckwald (A., 1892, 
1330) by the action of strong sulphuric acid on 
acetalyl-m-xylylthiocarbamide lias now been pre­
pared in a pure state and shown to be 2-m- 
xylidino-5-ethoxy-4 : 5-dihydrothiazole, m. p. 102— 
103°; picrate, m. p. 152—154°.

B. W. A n d e r so n .

T hiazoles. VII. B ehav iou r of o -am ino- 
p h en y lm ercap tan  w ith  aldehydes, ketones, and  
r/em -dihalides. S yn thesis  of benzth iazoles.
M. T. B ogert and A. Stull  (J. Amer. Chem. Soc., 
1925, 47, 3078—3083).—Condensation of o-amino- 
thiophenol hydrochloride with formaldehyde affords 
benzthiazole, b. p. 230—231° (cf. Claasz, A., 1912, i, 
513; 1916, i, 669). Condensation of the aminothio- 
phenol, or its zinc salt, with benzaldehyde yields 
similarly 2-phenylbenzthiazole, formation of 2-phenyl- 
benzthiazoline not being observed. The thiazole is 
also obtained when benzylidene chloride is sub­
stituted for benzaldehyde in the above condensation, 
whilst vanillin, piperonal, and furfuraldéhyde afford 
similarly 2-p-hydroxy-n\-methoxyphenylbcnzthiazole, 
pale yellow, m. p. 175-5°, 2-m : p-methylenedioxy- 
phenylbenzthiazole, m. p. 125°, and 2-x-furfuryl- 
benztliiazolc, m. p. 105°, respectively. Attempts to 
condense the aminothiophenol with acetone, Michler’s 
ketone, and benzophenone chloride were unsuccessful. 
These results confirm the original observations of 
Hofmann (A., 1880, 386) and are a t variance with 
those of Claasz (loc. cit.). F. G. W ill so n .

H eterocyclic com pounds con tain ing  quinque- 
v a len t iodine o r b ro m in e . G. H ug el  (Compt. 
rend., 1925, 182, 65—67).—Aqueous solutions of 
equimolecular amounts of iodic acid and o-phenylene- 
diamine when mixed give piaziodonium hydroxide,
C8H4< 5 > I -O H , black, which with hydriodic acid
gives the hydriodide, black amorphous, and this when 
warmed changes to piaziodonium iodide, green 
crystals, which on boiling is transformed into 2 : 3-di- 
aminophenazine derivatives. 2 : 3-Diaminophenazine 
reacts with iodic acid, yielding the corresponding

"N"iodonium hydroxide, C ^H j^^^C g H o ^^ r^I-O H . 
o-Aminodiphenylamine yields the compound,

j n i -o h
c rh /  s

4\ NPh-OII

which gives the monoiodide, C6H4-
\ ^ h - I

n :i -o h

/■
and the di-iodide, C6H4r Z ' , blue. Bromic acid 

\N Ph-I
reacts with o-aminodiphenylamine, yielding the corn- 

/NiBr-OH
pound, C0H4<

N.T-I

green,

, green, but chloric acid does
\R P h-O H

not react in this manner. L. F. H e w it t .

S te rilisa tio n  of tropacocaine hydroch lo ride .
S. Ma tsu n a m i.—See B., 1926, 75.

In s tab ility  of a tro p in e  su lphate . J . B o d n a r  
and J . F bren czy  (Arch. Pharm., 1925, 263, 566— 
570).—From certain commercial preparations of 
atropine sulphate, chloroaurates were obtained having 
m. p. 127° or lower, instead of the usual 135—137°. 
The impure chloroaurate was produced only after uhe 
aqueous solution of the atropine sulphate had been 
heated. In  these conditions, it is found, atropine is 
hydrolysed to tropine and tropic acid. Only the
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sulphate behaves in this w ay ; the chloride, nitrate, f(Tj  n  T, „  /-CO----- O
and phosphate are stable. W. A. Sil v e st e r . o n 2u 2.u6n 2̂ .nw  .n w  .

C onstitu tions of corycavidine and  cory- 
cavam ine. F. von  B r u c h h a u s e n  (Arch. Pharm., 
1925, 263, 570—602).—Corycavidine, separated from 
corycavine as its more soluble hydrochloride, has the 
empirical formula C22H250 5N (m. p. 211—212°, [a]® 
+ 210 -8°); its nitrogen atom forms part of a mono- 
cyclic niethylimino-group, whilst of its oxygen atoms 
four are combined as one methylenedioxy-group and 
two methoxy-groups (cf. Gadamer, A., 1902, i, 306). 
The function of the fifth oxygen atom, hitherto 
undetermined, is apparently not alcoholic, because the 
alkaloid is unaffected by hot acetyl chloride. Boiling 
acetic anhydride converts the base chiefly into an 
optically inactive form, m. p. 193—194° (cf. Gadamer, 
loc. cit.), but in part also into an N( 1)-acetyl derivative, 
m. p. 2 12°, together with a little quaternary nitrogen 
compound, coloured red. These results are ambiguous, 
offering no direct evidence of the presence of either a 
tetrahydroquinoline or a 10-membered ring. More­
over, phosphorus oxychloride, which quantitatively 
isomerises corvcavino (Gadamer and von Bruch- 
hauscn, Arch. Pharm., 1922, 260, 97), has here no 
action a t 130°, and a t 160° destructive decomposition 
takes place. No interaction takes place with 
hydroxylamine or semicarbazide.

When the alkaloid is treated with methyl sulphate, 
the methosulphate (m. p. 220—222°, weakly dextro­
rotatory) is formed. The methiodide is weakly 
leevorotatory. The methosulphate is reduced by 
treatment in boiling dilute acid solution with sodium 
amalgam to tetrahydromethylcorycavidine, C22H310 5N, 
an oil ([a]“ +39-9°; hydrochloride, m. p. 190°; chloro- 
platinate, m. p. 164—165°; picrate, m. p. 174—176°). 
As for a ring scission only two hydrogen atoms arc 
needed, this result suggests reduction also of a 
carbonyl group. This tetrahydro-compound, when 
treated with hot dilute hydrochloric acid (or with 
acetyl chloride), yields an optically inactive, unsatur­
ated base, anhydrotetrahydromelhylcorycavidine, an 
oil (dibromide, m. p. 213—214°; hydrochloride, m. p. 
233—235°; nitrate), together with a small proportion 
of a dihydric phenol, m. p. 130—133°, apparently 
formed by scission of the methylenedioxy-group. 
When the acetate of the anhydro-base is oxidised in 
ice-cold solution by potassium permanganate the 
following products are isolated : (i) 3 : 4:-dimethoxy-
2-mcthylacelophenone (methylacetoveratrone), in. p. 
70—71° (semicarbazone, m. p. 235—236°), the con­
stitution of which was determined by synthesis (see 
below); (ii) 5 : 6-dimethoxy-o-toluic acid (methyl- 
veratrie acid), m. p. 183°, sublimes (Kempf) a t 75°. 
This acid was also obtained, together with iodoform, 
when (i) was oxidised with sodium hydroxide and 
iodine, and has been described by Perkin (J.C.S., 
191S, 113, 762, and earlier reference given there, 
where the in. p. is given as 177°); (iii) a second acid, 
sparingly soluble in ether, m. p. 248°, containing no 
nitrogen, and probably produced by oxidation of 
the methylamino-chaia; (iv) N -methylhydrastinine, 
which was not isolated as such, but was treated with 
methyl iodide and trimethylhydrastj-lammonium 
iodide, m. p. 264°, so obtained; (v) an amino-acid,

CH -CH ^>-^HMe2, the mercuric double 
and chloroaurate of which are202°),salt (m. p 

described.
In  attempting the reproduction of the methyl­

acetoveratrone, it was found th a t the hydroxy- 
methylene group in i/r-meconine cannot be reduced. 
The synthesis was eventually carried out with 2 : 3-di- 
methoxytoluene as a starting point. This, treated by 
the Friedcl-Crafts process with acetyl chloride, 
directly affords the required compound, substitution 
taking place exclusively in the 6-position. On 
oxidation with alkaline permanganate, the acid 
(ii, above) is obtained from both the synthetic and 
natural products, together with much of what 
appears to be the a-ketonic acid,

CeH2Me(0Me)2-C0-C02H, 
m. p. 130—133°. The above results", in spite of some 
discrepancies, considered in the light of earlier work 
in this field (Gadamer and von Bruchhausen, A., 1922, 
i, 675 etc.), suggest th a t corycavidine has the structure
(I), the tetrahydromethyl and anhydrotetrahydro- 
methyl derivatives having the constitutions indicated 
by (II) and (III), respectively. The conversion of
(II) into (III) is considered to be analogous to tha t of 
toluylene hydrate into stilbene.

( I )

i^N oM e 
ni\

/ \ /  
?HMe I

OMe (H-) / \ /
CHMe I 

/ / C H - O H  Me

CHyCHvNMe,

CO /C H ,*

CH2< g |/ X |/  W *

CH,
I t  is difficult to bring all the evidence into line with 

the above formula. For example, when the alkaloid 
is treated with ethyl chloroformatc (Gadamer and 
Knoeh, A., 1921, i, 579) it affords a urethane, in. p. 91° 
(the analogous derivative of inactive corycavidine has 
m. p. 129°), which contains chlorine. This chlorine 
is reactive and the compound resembles in this 
respect benzyl chloride, so th a t this urethane is 
presumably produced by scission between the nitrogen 
atom and the carbon denoted by a * in the formula 
above (I). On the other hand, the formation of the 
methine (Gadamer, 1902, loc. cit.) is readily explained 
and the following affords a further demonstration of 
the validity of the formula,

The proposed ketonic 10-membered ring structure, 
whilst suggesting how it is th a t corycavidine is not 
readily isomerised, suggests th a t its reduction 
product, a secondary alcohol, should readily change 
in this way. Dihydrocorycavidine (m. p. 147—148°, 
[ajg —44-3°), obtained by treating the alkaloid, in 
dilute sulphuric acid solution, with sodium amalgam, 
is, in fact, converted by hot acetyl chloride into the 
iso-compound (an oil, the hydrochloride, and hydr- 
iodide, m. p. 153°, are described). This yields an 
optically inactive anhydro-base, namely, anhydro- 
dihydroisocorycavidine (m. p. 160—161°), which is 
found to be identical with des-ld-methyl-i-methyl- 
tetrahydroberberine, the latter compound being 
prepared for comparison by boiling 4-methyltetra-



ORGANIC CHEM ISTRY. 185

hydroberberine methochloride (Freund and Fleischer, 
A., 1915, i, 982) with methyl-alcoholic potassium 
hydroxide. Both compounds have therefore the 
constitution (IV).

(III.) \ /

Y Y /
fiMe
CH

CH2-CH2-NMc2

I y y
CMe III I
CEyC H.  

NMe
A / à E .

" (iv.)

CH,

In  the isolation of corycavidine, Gadamer separated 
a small quantity of another alkaloid, m. p. 191°. 
This, after purification via the hydrochloride, has 
m. p. 193—194°, and proves to be optically inactive 
corycavidine (methinc, m. p. 141-5°, urethane, m. p. 
129°, cf. above). I t  may have been formed in the 
extraction process.

When corycavamine (m. p. 149°; Gadamer, 1902, 
loc. cit.), which is isomeric with corycavine (C2lH210 5N, 
Gadamer and von Bruehhausen, A., 1922, i, 675), is 
heated a t 155° in hydrogen, i t  is converted into the 
latter base (m. p. 153°). I t  is therefore considered to 
be the ketone of which corycavine is the enol, (V) 
and (VI).

A c s

(V.)
M K / \ / O'> c h 2

ch2<;

CO/^
■ NMe

V  j
HO-C /

> ch2

(VI.)

\ / Y /
c h 2< ^o r v

NMe

/ \ /
W. A. S il v e st e r .

A lkaloids of Corydalis cava : corybulb ine and  
i.socorybulbine. [Synthesis of th e  m eth y l ethyl 
e th e r of no r-m -h em ip in ic  acid.] F. von  B r u c ii- 
h a u sen  and K. Saw ay (Arch. Pharm., 1925, 263, 
602—605).—Spilth and Dobrowsky (A., 1925, i, 1085) 
have anticipated the authors in their work in this 
field ; they therefore publish the following notes on 
their independent synthesis of the ethylimide of the 
methyl ethyl ether of nor-m-hemipinic acid. 3-Meth- 
oxy-4-ethoxytoluene, when condensed with acetyl 
chloride by the Friedel-Crafts method, yields 4-meth- 
oxy-b-elhoxy-2-methylacetophenone (b. p. 156—160°/ 
11 mm.; oxime, m. p. 99—100°; semicarbazone, m. p. 
185—186°). This is oxidised by potassium per­
manganate in alkaline solution to a mixture of 
‘i-methoxy-5-ethoxy-2-methylbenzoylforinic acid (m. p. 
75—77°; methyl ester, in. p. 108—109°) and 4-tnelh- 
oxy-5-ethoxy-2-methylbenzoic acid (5-me thoxy A-ethoxy- 
o-loluic acid-, m. p. 180—183°; methyl ester, m. p. 
64—65°). The acids are separated by fractional 
extraction of their ethereal solution with sodium 
hydroxide, the first acid being first extracted. The 
second acid is obtained from the first by further 
oxidation with hydrogen peroxide, and when again 
oxidised with alkaline permanganate it yields the 
methyl ethyl ether of nor-m-hemipinic acid (4-methoxy- 
o-ethoxyphthalic acid) (m. p. 184—185°), which is

separated as its sparingly soluble barium salt. The 
ethylimide of this acid has the m. p. given by Spath 
and Dobrowsky [loc. cit.), viz., 205°.

W. A. S il v e st e r .
C onstitu tion  of boldine. K. W arn a t  (Ber., 

1925, 58, [B], 2768—2773).—Boldine was isolated 
from the South American tree, Pneumus Boldus, by 
Bourgoin and Verne in 1872, but, apart from an 
investigation by Merck (Jahresber., 1922, p. 110), 
who assigned to it the composition C10H24O4N, it 
does not appear to have been examined" further. 
Boldine contains two methoxyl groups and is con­
verted by hydriodic acid into norboldine, a very un­
stable base which gives a characteristic hydriodide, 
m. p. 249—250°. I t  is converted by diazomethane 
into boldine dimethyl ether, m. p. 117— 118° (hydr­
iodide, m. p. 243°), which is transformed by hydr­
iodic acid into norboldine. Analysis of these deriv­
atives establishes the composition C19H210 4N for 
boldine. The alkaloid is converted by benzoyl 
chloride in alkaline solution into tribenzoylboldine (II), 
m. p. 173°, in which the third benzoyl group must be 
attached to  nitrogen, since the product is optically 
inactive and does not react with methyl iodide as 
docs the dnnethyl ether. I t  is therefore probable 
th a t the nitrogen atom in boldine is tertiary and tha t 
benzoylation is rendered possible by fission of the 
ring, whereby the asymmetric carbon atom loses 
its asymmetry. In  addition, dibenzoylboldine, m. p. 
(indef.) 124—127°, is formed in small amount. The 
assumption just made is confirmed by the Hofmann 
degradation of boldine dimethyl ether, to winch the

MeO OBz

no Y b  y  )  (n->
M c o A y  A M c n , r , / \ /
MeO^ I I * I I\ Y \ /  OBz ( I ^ C H 2-CH2-NMeBz

constitution (I) is therefore assigned (for position of 
methoxyl groups, see later). Dimethylboldine and 
methyl iodide readily yield a methiodide, C22H280 4NI, 
m. p. 221°, which is converted by potassium hydroxide 
into the oily, optically inactive, boldinedimethyl- 
methine; the methiodide, C23H30O4NI, m. p. 276— 
280° after darkening, of the la tter substance is con­
verted by successive treatm ent with silver oxide and 
potassium hydroxide into ( ?)2 : 3 : 5 : G-telramethoxy- 
S-vinylphenanthrene and trimethylamine. The hydro­
carbon is oxidised by potassium permanganate in the 
presence of aqueous acetone to ( ?)2 : 3 : 5 : 6-tetra- 
melhoxyphenanthrene-8-carboxylic acid, m. p. 213— 
214°, and when distilled with zinc dust gives in very 
small yield a hydrocarbon which is probably ethyl- 
plienanthrene (cf. Pschorr, A., 1906, i, 820). Further 
confirmation of the presence of the phenanthrene 
nucleus in boldine is found in the production of 
benzene-1 : 2 : 3 : 4-tetracarboxylic acid when boldine- 
dimethylmethine, its methiodide, or tetramethoxy- 
vinylphenanthrenc is oxidised by concentrated nitric 
acid.

The exclusive production of oxalic acid when

MeO

f\\ / \
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boldine is oxidised by permanganate in alkaline 
solution appears to indicate tha t the two hydroxyl 
groups are attached to different nuclei. Oxidation 
of the dimethyl ether does not throw any further 
light on this question. Nevertheless, it appears 
probable from the recorded constants of glaucine 
(cf. Pschorr, Stahlin, and Silberbach, A., 1904, i, G i l ; 
Gadamer, A., 1911, i, 4S3) th a t this substance is 
identical with boldine dimethyl ether (whence the 
position of the methoxyl group, v.s.). The experi­
mental comparison of the two compounds has not 
yet been made. H . W r e n .

M orphine in  opium . E. M a c h ig u c iii  and S. 
S h iro n o .—See B., 1926, 27.

M icrochem ical analysis. IV. A n th raq u in - 
one-p-sulphonic ac id  as  a  re ag en t fo r alkalo ids.
L. R o s e n t h a l e r  (Mikrochem., 1925, 3, 80—83).— 
Anthraquinone-P-sulphonic acid is a general reagent 
for alkaloids, with which it forms more or less 
insoluble salts, generally amorphous. Among the 
crystalline precipitates produced by the addition of 
a solid alkaloid or alkaloidal salt to a 10 % solution 
of the acid are the following : aniline, oily drops 
slowly changing to bundles of needles; antipyrme, 
oily drops becoming stellate aggregates of needles; 
atropine, amorphous precipitate changing to bundles 
of needles; hydrastinine, first drops, then a micro­
crystalline precipitate, and finally four-sided, strongly 
polarising leaflets; nicotine, first amorphous, then 
warty masses; novocaine, first orange-red droplets, 
then needles, and the alkaloids of the quinine group 
a white, microcrystallino precipitate. If solid 
cinchonine sulphate is added to a 10 % solution of 
anthraquinone-fl-sulphonic acid, bubbles first form 
round the crystals of the alkaloid salt, which is 
gradually converted into a spherical mass of needle- 
shaped crystals. Salts of quinine, cinchonidine, and 
quinidine exhibit the bubble phenomenon, but no 
crystallisation ensues. A. R . P o w e l l .

E lec tro m e tric  ti tra t io n  of a lkalo ids and  
reac tio n  of a lkalo id  sa lts . I. M. K o l t h o f e .—See
B., 1926, 74.

P re p a ra tio n  of te r t ia ry  a rs in es  by  th e  F rie d e l-  
C rafts reaction . A. F. H u n t  and E. E. T u r n e r  
(J.C.S., 1925, 127 , 2667—2671).—Phenylmethyl- 
chloroarsine condenses with mesitylene to give phenyl- 
mesitylmethylarsine, b. p. 164°/17 mm., from which 
phenylmesityldimethylarsonium iodide, m. p. 187°, and 
phenylmesitylbenzylmethylarsonium bromide, m. p. 
180°, were obtained. A similar condensation with 
toluene yielded phenyl-p-tolylmelhylarsine, b. p. 165°/ 
12  mm., which with methyl iodide formed phenyl- 
p-lolyldimeihylarsoniurn iodide, m. p. 93°. W ith 
bromobenzene, the condensation yielded p-6romo- 
diphenylmethylarsine, from which the benzobromide 
and p-bromodiphenyldimethyhrsonium iodide, m. p. 
S7°, were prepared. The constitution of these com­
pounds was confirmed by independent syntheses, 
p - Bromophenyla rsenious oxide, m. p. 259—261°; 
p-bromophenyldichloroarsine; p-bromophcnylmethyl- 
iodoarsine, m. p. 36-5°; p -chlorophenyldichloroarsine,
b. p. 277°; p -chlorophenylarsenious oxide, m. p. 19S°;

and di-p'-chlorophenylchloroar sine, m. p. 51°, were also 
prepared. B. W. A n d e r s o n .

R esolu tion  of an  a sy m m etric  a rsen ic  com ­
pound  in to  its  optically  active fo rm . W. H. M il ls  
and R . R a p e r  (J.C.S., 1925, 1 2 7 , 2479—2483).— 
p -Carboxyphenylmetliylethylarsine sulphide has been 
resolved into its optically active enantiomorphs, 
thus confirming the fact th a t arsenic can function 
as a centre of asymmetry. The substance is a much 
stronger acid than the corresponding oxygen com­
pound and forms stable alkaloid sa lts ; the dl- 
acid melts a t 183° and the optically active acids 
melt a t 175— 177°. The Z-acid obtained from the 
brucine salt has in ethyl alcohol [a]“^ —19-1° 
and [a]^51 - 2 1 -6°, and the d-acid obtained from the 
morphine salt has in the same solvent [«]%„ +18-7°, 
[«K« +22-2°, and [a]%0 +39-4°. The following 
substances are also described: p -iolylmethyliodo-
arsine, b. p. 163—165°/12 mm., m. p. 29°; p -tolyl- 
methylethvlarsine, b. p. 117°/15 mm.

E. E. W a l k e r .
T ry p an o cid a l ac tion  an d  chem ical consti­

tu tio n . II . A ry lam ides of 4 -am inophenyl- 
a rs in ic  acid. H. K in g  and W. O. M u r c h  (J.C.S., 
1925, 127 , 2632—2651).—A series of p-substitutcd 
ra-nitrobenzoic acids and their corresponding acid 
chlorides has been prepared, including Z-nitro-i- 
ethoxybenzoic acid, m. p. 201°; Z-nitroA-ethoxybenzoyl 
chloride, m. p. 82°; Z-nitroA-ethylcarbonatobenzoic 
acid, m. p. 164° (from 4,-elhylcarbonatobenzoic acid, 
m. p. 154—156°), and Z-nitroA-anisoyl chloride, 
m. p. 52-5—53-5°. By introducing the acid chlorides 
into 4-aminophenylarsinic acid by modifications of the 
Schotten-Baumann method with subsequent reduction 
of the nitro-groups, some twenty-five substituted 
aminoarsinic acids were formed. Permanent trypano­
cidal properties were shown by the aminoanisoyl-, 
aminochlorobenzoyl-, diaminobenzoyl-, diaminotoluoyl-, 
and diaminochlorobcnzoyl-aminophenylarsinic acids. 
When the amino-group of aminoanisoyl-4-amino- 
phenylarsinic acid was substituted with acetyl and 
other radicals, the trypanocidal action was lost. 
The following were prepared : 3 : 3 '-dinitrobenzoyl-, 
3' : o'-dinitrobenzoyl-, Z'-nilro-i'-toluoyl-, Z'-amino- 
4 '-loluoyl-, 3 : 3 '-dinitroA'-toluoyl-, 3 '-nitro-i'-anisoyl-, 
Z'-acetamidoA'-anisoyl-,Z'-carbethoxyamino-i'-anisoyl-, 
3"-nitro-A"-anisoyl-Z'-amino-4:'-anisoyl-, Z"-amino-4"- 
anisoyl-Z'-amino-4'-anisoyl-, Z"-nitrobenzoyl-Z’-amino- 
4 '-anisoyl-, Z”-aminobenzoyl-Z'-amino-4:'-anisoyl-, 3'- 
nitro - 4 '-ethoxybenzoyl-, 3' - amino - 4' - ethoxybenzoyl-,
4 '-chloro-Z’-nilrobenzoyl-, i'-chloro-Z : 3 '-dinitrobenz­
oyl-, 3 '-nitro-4'-ethylcarbonatobenzoyl-, Z’-nitroA’ -
hydroxybenzoyl-, Z’-amino-i'-hydroxybenzoyl-, Z'-acet- 
amidoA'-acetoxybenzoyl-, and Z'-acetamido-i'-hydroxy- 
benzoyl-A-aminophenylarsinic acids. 3 '-Amino-4:' -
hydroxybenzoyl-i-aminoarsenobenzene and 3-acetamido-
4-aceloxyphenylarsinic acid were also obtained. In  
the nitration of para-substituted benzoic acids, it  was 
found th a t the relative directive powers for ortho- 
substitution of a nitro-group may be written 
OH, NMea>M e, OMe, O E t> F , Cl, Br, 0-C02Et.

B. W. A n d e rs o n .
A rsen ical deriva tives of th iophen . II I . C.

F in z i (Gazzetta, 1925, 55, 824—834).—The methods
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of synthesis previously employed (A., 1916, i, 94, 
95) serve also for the preparation of halogenated 
thiophen-2-arsinic acids. Thus, the action of arsenic 
trichloride on 2-bromo- and 2-iodo-thiophen 5-mercuri- 
chloride (cf. Steinkopf and Baucrmeister, A., 1914, 
i, 427) yields 2-bromo- and 2-iodo-5-thienyldichloro- 
arsine, and these, when oxidised by means of hydro­
gen peroxide in presence of sodium hydroxide, give, 
respectively, crystalline 5-bromothiophen-2-arsinic acid, 
C4H2BrS-AsO(OH)2, and 5-iodothiophen-2-arsinic acid, 
which remain unfuscd a t 300°, and when heated with 
magnesia mixture give the reaction of the primary 
arsinic acids. The bromo-acid is not attacked by 
concentrated nitric acid, but is partly decomposed, 
although not nitrated, by a mixture of sulphuric and 
nitric acids. This mixture, however, converts the 
iodo-acid into 3(or 4)-nilro-5-iodothiophen-2-arsinic 
acid, N 02-C4HIS-As0(0H)2, m. p. 302°.

Reduction of the above compounds by means of 
liypophosphorous acid (cf. Bart, A., 1922, i, 1202) 
yields the following derivatives. 2 : 2 '-Arsenolhio- 
pihe.fi, Q,H.jS■ As!As■ C4H3S, a canary-yellow, amorphous 
compound, begins to soften below 100° and gradu­
ally decomposes. 5 : 5 '-Dinilro-2 : 2 '-arsenothiopken, 
greenish-yellow and amorphous, turns brown a t 150° 
and explodes violently a t 170—178°. 5 : 5 '-Dibromo- 
2 : 2'-arsenothiophen softens a t 130° and melts with 
frothing a t  about 170°. 5 : 5 '-Di-iodo-2 : 2'-arseno­
thiophen, a yellow, amorphous substance, softens a t 
135° and is almost completely fused a t 175°. Diniiro- 
5 : 5 '-di-iodo-2 : 2'-arsenothiophen softens a t 120° and 
decomposes with intense charring a t about 140°.

Tri-2-thienylarsine (cf. Steinkopf, A., 1917, i, 303) 
may be readily obtained by the action of metallic 
sodium on an ethereal solution of 2-bromothiophen 
and arsenic trichloride. T. H. P o rE .

T ry p an o cid a l ac tion  and  chem ical consti­
tu tion . III . A rsin ic  ac ids con ta in ing  th e  
glyoxaline nucleus. I .  E. B a la b a n  and H . K in g  
J.C.S., 1925, 12 7 , 2701—2714).—The preparation 
of glyoxaline-4(ov 5)-carboxy-o-nitroanilide, m. p. 229° 
(nitrate, m. p. 196°, decomp.; hydrochloride), and 
glyoxaline-4(or 5)-carboxy-p-nitroanilide (with 2 mols. 
of acetic aeid, m. p. 307°; hydrochloride, m. p. 265°, 
decomp.) was carried out and by reduction of these 
compounds glyoxaline-4(or 5)-carboxy-o-aminoanilide, 
m. p. 270° (chlorostannale; dihydrochloride, decomp. 
310°; dipicrate, m. p. 242°, dccomp.), and glyoxaline 
4(or 5) - car boxy-p -am inoa n Hide, m. p. 228° (dihydro­
chloride, blackens a t 290°; picrale, decomp. 266°), 
were obtained. Treatment of glyoxalinecarboxy- 
o-aminoanilide dihydrochloride with nitrous aeid 
yields a sparingly soluble diazoimide, m. p. 196°, which 
will detect nitrous acid a t a  dilution of 1 in 6400. 
From the p-aminoanilide was prepared glyoxaline- 
4'(or 5')-carboxy-p-ami?iopkenylarsinic acid (hydro­
chloride; magnesium, calcium, and sodium salts), and 
both this and glyoxaline-4'(or o')-carboxy-p-amitio- 
Z-aminophenylarsinic acid (diazoimide; magnesium 
and calcium salts) showed permanent trypanocidal 
ac tiv ity ; the la tter acid was prepared by reduction 
of glyoxaline-4'(or 5')-carboxy-p-amino-3-nitrophenyl- 
arsinic acid (magnesium, calcium, barium, and lithium 
salts). Unsuccessful attem pts were made to intro­

duce the arsinic acid group into 2-m-aminophenyl- 
glyoxaline (monohydrate, m. p. 203°; dihydrochloride 
monohydrate, deeomp. 282°; monopicrate, dccomp. 
218°) and into 2 -p-aminoplienylglyoxaline (dihydro­
chloride-, monopicrate, decomp. 238°). 2-p-Nitro- 
phenyl-1 -methylglyoxaline, m. p. 116-5° (chloroaurate, 
m. p. 226°; hydrochloride-, nitrate, decomp. 180°; 
picrale, decomp. 212°), was obtained in poor yields, 
and the following were also prepared in the course 
of the investigation: 2-o-aminophenylglyoxaline,
m. p. 137° (dihydrochloride, m. p. 234—236°; mono­
picrate, m. p. 212°)-; 4-p-aminoplienylglyoxaline, m. p. 
98° (chlorostannale; dihydrochloride-, dipicrate, m. p. 
240°, decomp.); glyoxaline-4(or 5)-phenyl-p-arsinic 
acid, m. p. >310° (magnesium and calcium salts); 
4-o-aminophenylglyoxaline, m. p. 131° (dihydrochloride 
monohydrate, decomp. 256°; dipicrate, decomp, about 
200°; normal tartrate, m. p. 95—97°; di-d-camphor- 
10-sulphonate, m. p. 198—200°); 2-phenyl-\-methyl­
glyoxaline, b. p. 175°/15 mm. (methochloride, m. p. 
272°; picrale, m. p. 133°; chloroaurate, m. p. 189°; 
nitrate, m. p. about 100°; hydrochloride-, hydrogen 
oxalate, m. p. 135°). B. W. A n d e rs o n .

Thiazoles. X. S yn thesis of som e 1-phenyl- 
benzth iazo learsin ic  acids. M. T. B o g e r t  and
H. B. C o r b i t t  (Proc. Nat. Acad. Sci., 1925, 1 1 , 768— 
772).— l-Phenylbenzthiazole-5-arsinic acid, unmelted 
a t 310°, is obtained in 5-4% yield by B art’s reaction 
from 5-amino-l-phenylbenzthiazole, copper-bronze 
being the best catalyst. The isomeric 4 '-arsinic acid, 
unmelted a t 302°, prepared similarly from 1-p-amino- 
phenylbenzthiazole (yield 26%), gives 5( ?)-niiro-l- 
plienylbcnzthiazole-4'-arsitiic acid when treated with 
mixed acid a t 40—45°. The corresponding amino- 
dcrivative, obtained by reduction of the nitro-com- 
pound with ferrous sulphate and alkali, couples with 
p-naphthol to give a cherry-red dye. The amine has 
trypanocidal properties and is free from the powerful 
action on the nervous system associated with other 
quinquevalent arsenic compounds. 1 -p-Hydroxy- 
phenylbenzthiazole, nitrated and reduced, gives an 
amine, which is converted by B art’s reaction into a 1 -p- 
hydroxyphenylbenzthiazolearsinic acid. C. H o l l in s .

N eosa lvarsan  and  su lp h arsp h en am in e . E.
E lvove.—See B., 1926, 27.

D ipheny lam inech lo roarsine [ch lo rophenars- 
azinej. W. L. T a n n e r .—See B., 1926, 76.

A rsinophenylcinchoninic acid (arsinocincho- 
phen) and  derivatives. II. H. 0 . C .a lv e ry , C. R. 
N o l l e r ,  and R. A dam s (J. Amer. Chem. Soc., 1925, 
47 , 305S—3060; cf. A., 1925, i, 706).—5-Nitroisatin, 
m. p. 254—255° (cf. Baeyer, A., 1879, 937; D.R.-P. 
221259), condenses with acetophenone in boiling 
aqueous alcoholic potassium hydroxide solution, with 
formation of d-nitro-2-phenylquinoline-4-carboxylic 
acid (nitrocinchophen), yellow, m. p. 350—355° after 
darkening, as the potassium salt. This is reduced by 
stannous chloride and hydrochloric acid to 6-amino-
2-phenylquinoline-4-earboxylie acid, orange, m. p. 
259—260° (decomp.) after sintering a t 240° (cf.
D.R.-P. 287804), and this, when diazotised and 
treated with arsenious oxide, is converted into
6-arsino-2-phenylquinoline-4:-carboxylic acid (arsino-
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cinchophen), m. p. not below 300°. On reduction 
with sodium hyposulphite, the latter yields 2 : 2 '- 
diphenyl-6 : 6'-arscnoquinolineA : 4 '-dicarboxylic acid, 
red, m. p. not below 300°. Both the arsino- and the 
arseno-derivatives are trypanocides, bu t too toxic 
for ordinary use. F. G. W il ls o n .

A ction of a rsen ic  trich lo rid e  on dehydro­
quinine, quinine, and  d ihydroquin ine. F . X.
E r b e n ,  E. P h ilip p i ,  and N . S c h n id e r s c h i tz  [with 
F. S p o re r  and E. D ia m o n t]  (Ber., 1925, 58, [B], 
2854—2859).—The action of arsenic trichloride on 
dehydroquinine in the presence of chloroform a t 150° 
yields a substance (I.) which is very sensitive towards 

CH
/ I \

HC——C~CH OH, CH2 
A sC L ^C lC H , CH,CH

7 |  / \
(I) / N \  CH-0-AsC12

H Cl OMe

h c = c- c h  u h ,  c i
A sO ^C l CH, CH, Cl

-Ç-ÇH CH,(^H2

\ l . 7 \
(II.) N UH-OH

C9H 5N-OMe

trichloride, m. p. 78°; and tellurium di-n-propyl 
ketone trichloride, m. p. 70°, have been prepared. 
The condensation with pinacolin yielded both tel­
lurium phiacolbi trichloride, m. p. 115°, and tellurium 
bispinacolin dichloride, m. p. 192°; with dnsopropyl 
ketone, no condensation took place. By using mixed 
ketones containing aromatic radicals, tellurium phenyl 
ethyl ketone trichloride, m. p. 115°; tellurium phenyl 
n-propyl ketone trichloride, m. p. 129°; and tellurium 
phenyl benzyl ketone trichloride, in. p. 143°, were also 
obtained. B. W. A n d e rs o n .

P ro d u c tio n  of ci/cio telluripentanedione di- 
ch lorides. G. T. M o rg a n  [with F. J . C o rb y , O. C. 
E lv in s ,  E. J o n e s ,  R. E. K e l l e t t ,  and C. J . A. 
T a y lo r ]  (J.C.S., 1925, 127, 2611—2625).—The con­
densation occurring between telhuium tetrachloride 
and (3-diketones yields cyclic products due to two­
fold terminal enolisation :

TeCl,

R-fiH
HO-C

moisture and is transformed by ammonium carbonate 
solution into chloroarsinosoquinine (II). The con­
stitution assigned to substance (I) depends on the 
observation th a t six of the seven chlorine atoms are 

CH

£H R "
C-OH

\ /
CR'

TeCl,
/ \

- >  R-CH C H R "-

H0 Ü< rU 0H
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TeCl,
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->R-O H  CHR"
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removed by the action of cold silver nitrate solu­
tion, whereas the seventh remains attached to  the 
molecule. Further, quinine and dihydroquinine are 
transformed by arsenic trichloride into compounds, 
CaQUjjOpN^C^As and C20H 27O,N2C14As, which are 
converted by ammonium carbonate solution into 
the arsenious esters, C20H 23O3N2As and C20H 2r,O3N2As, 
which contain the arsenic atom united to the secondary 
hydroxy-group, -CITO-AsiO. The presence of a free 
hydroxy-group in substance (II) and, consequently, 
the attachm ent of arsenic to the vinyl group, is 
established by the production of a benzoyl derivative, 
C27H 280 4N2C1As. H. W r e n .

In te rac tio n s of te llu riu m  te trach lo rid e  and  
m onoketones. G. T. M o rg a n  and O. C. E lv in s  
(J.C.S., 1925, 12 7 , 2625—2632).—Tellurium te tra­
chloride undergoes condensation with many mono­
ketones which are capable of enolisation, forming 
either a tellurium bisketone dichloride or a tellurium 
ketone trichloride. Thus tellurium bisacetone di­
chloride, m. p. 126—12S°; tellurium methyl ethyl 
ketone trichloride, m. p. 101-5°; tellurium bismethyl n- 
propyl ketone dichloride, m. p. 92—93°; tellurium 
bismethyl isopropyl ketone dichloride, in. p. 90° after 
softening a t 85°; tellurium bismethyl n -butyl ketone 
dichloride, m. p. 62°; tellurium bismethyl isobutyl 
ketone dichloride, m. p. 95°; tellurium diethyl ketone

and also noncyclie products due to simple median 
enolisation of the diketone, the course of the reaction 
depending on the nature of R, R ', and R " in the above 
formula!. From n-propylpropionylacetone, b. p. 210° 
(copper derivative, m. p. 178°, decomp.), was obtained 
2-methylA-i\-propylcyc\otelluripentane-3 : 5-dione-l : 1- 
dichloride, blackens a t 150°, readily reduced to 2- 
methyl-4:-n-propylcyclotelluropenta?ie-'3 : o-dione, m. p. 
102°. Similarly, 3-isopropylpropionylacetone, b. p. 
195°, gave 2-methyl-‘l-isopropylcyclolelluripentane-3 : 5- 
dione-1 : 1-dichloride, blackens a t 173°, which on 
reduction yielded 2-methyl-A-isopropylcyo\otelluro- 
pentane-3: o-dione, m. p. 127°. i-Benzyl-2-methyl- 
cyclotelluripenlane-d : o-dione-l : 1-dichloride, m. p. 
168°, was obtained from ‘2-benzylpropionylacetone, 
b. p. 185°/20 mm. (copper derivative, m. p. 182°), 
and the dichloride yielded the corresponding i-benzyl-
2-methylcyc\oielluropentane-3 : o-dione, m. p. 124° 
(decomp.). 3-isoButylacetylacetotie, b. p. 94°/10 mm. 
(copper derivative, m. p. 158°), was prepared, and 
from it  4-isobutylcyc\otelluripentane-3 : o-dione-1 : 1 - 
dichloride, m. p. 142°, which gave 4-iso6wh/Zcyclo- 
telluropentane-3 : o-dione, m. p. 150°. In  a similar 
manner, 2-benzylcyc\otelluripentane-3 : o-dione-l : 1 - 
dichloride, 2-benzylcyc\olelluropentane-3 : 5-dione (de­
comp. 159°), 2-n-decylcyc\otelluripe>ita>ie-3 : 5-dione- 
1 : 1-dichloride, m. p. 89°, and 2-n-decylcyclotelluro- 
pentane-3 : o-dione, m. p. 99° (decomp.), were obtained.
3-Phenylpropionylacetone yielded no cyciotelluri- 
derivatives. From 3-sec.-buiylacelyhicetone, b. p. 109— 
111°/13 mm., were formed i-soo.-butyloyc.\otelluri-pent- 
ane-3 : 5-dione-l : 1-dichloride, m. p. 169°, and 4-sec.- 
butylcyclotelluropentane-3 : o-dione, m. p. 145°; and 
from dl-sec.-amylacetylacetone, b. p. 116°/15 mm. 
(copper derivative, m. p. 120°), 4-sec.-amylcyc\otelluri- 
pentane-3 : 5-dione-dichloride, m. p. 162°, and 4-sec.- 
amylcyc\otelluropentane-3 : 5-dione, m. p. 139°, were 
obtained. The condensation of tellurium tetra-
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chloride with 3-sec.-amyldipropionylmethane, b. p. 
137°/15 mm. (copper derivative, m. p. 105°), yielded 
only oily products. B. W. A n d e rs o n .

N atu ra lly  o ccu rring  p o rp h y rin s . XVII. 
T ran sfo rm a tio n  of u ro p o rp h y rin  in to  copro­
p o rp h y rin , and  ce rta in  deriva tives of these 
p o rp h y rin s . H. F i s c h e r  and J . H i l g e r  (Z. 
physiol. Chem., 1925, 149, Go—70).—By heating 
dry uroporphyrin a t 180° in an atmosphere of nitrogen, 
decarboxylation occurs, and coproporphyrin is formed 
in 60% yield. Uroporphyrin is probably an setio- 
porphyrin, of the formula C40H38O1GN4, containing 
thirty-two carbon atoms in the nucleus with, in 
addition, eight carboxyl groups. A new 'porphyrin 
giving a crystalline copper salt is obtained by the 
action of fuming nitric acid on the methyl ester of 
uroporphyrin. In  similar conditions, coproporphyrin 
methyl ester yields a dinitro-derivative. Crystalline 
cadmium and manganese salts of coproporphyrin 
methyl ester have been prepared. H. D. Kay.

F o rm atio n  of p ro te in  com plexes w ith  h y d r­
oxides of te rv a len t m e ta ls . D e-pro te in isa tion  by 
m ean s  of a lum s. L. C. M a i l l a r d  and H. W u n - 
SCHENDORFE (Compt. rend., 1925, 181, 941—942; cf. 
A., 1925, i, 1346).—Potassium alums of aluminium, 
chromium, and iron precipitate proteins quantitatively 
from biological fluids on addition of alkali. Thus, 
to  a solution containing serum 2 c.c., water 5 c.c., 
and 5% solution of potassium aluminium alum 25 c.c.,
0-5AT-sodium hydroxide is added until the hydrogen- 
ion concentration reaches p n 7, and the volume is 
made up to 50 c.c. The filtrate is protein-free, but 
contains the original amount of ammonia, carbamide, 
and uric acid. L. F. H e w it t .

G eneral p ro p e rtie s  of p ro te in s . M. L. A n s o n  
and A. E. M irsky (J. Gen. Physiol., 1925,9,169—179). 
—Theoretical, with no new experimental evidence. 
I t  is concluded t h a t : (1 ) haemoglobin, when denatured, 
is probably depolymerised to hajmochromogcn, and 
th a t in other proteins denaturation probably consists 
in depolymerisation, native proteins, therefore, 
being considered as aggregates of denatured proteins;
(2) the globins and Instones are to be regarded as 
denatured proteins rather than as a distinct class;
(3) a non-polar group is uncovered when a protein is 
denatured; and (4) proteins are highly specific only 
in the native form. The factors affecting the equili­
brium between native and denatured protein are 
discussed. ■ C. P. Stew a rt .

C ry sta llisa tio n  an d  specific ro ta tio n  of oval­
b u m in  and  an  a tte m p t to  c ry sta llise  lac ta lbum in .
C. W. C hapm an (Canadian Chem. Met., 1925, 9, 268— 
270).—Crystallisation of ovalbumin by the method 
of Hopkins occurs only between p a 4-7 and 5-4. 
I t  is uncertain a t p a above 5-1, the best yield being 
obtained between pa 4-7 and 5-1, i.e., near the iso­
electric point of the protein. Within this pn range, 
reerystailisation yields a product almost wholly 
crystalline and with a constant specific rotation, 
ta]n + 30-68°. Lactalbumin prepared by various
methods did not crystallise when submitted to the 
process used for ovalbumin. C. P. S te w a r t .

T ry p to p h an -co n ten t of p ro te in s  ; d e te rm in ­
a tio n  of try p to p h an . J . T il lm a n s  and A. A l t
(Biochem. Z., 1925,164,135—162).—The colorimetric 
method of Fiirth and Nobel (A., 1921, i, 74) for the 
determination of tryptophan in proteins gives very 
high results. The colour obtained with pure trypto­
phan solutions is bluish-violet and with proteins 
reddish-violet. Comparison is therefore difficult and 
the use of blue glass filters gives incorrect results. 
The methods of May and Bose (A., 1923, i, 160) and 
of Folin and Looney (A., 1922, ii, 539) give more 
trustworthy results, but are tedious. A new method 
based on the protein reaction with formaldehyde 
and sulphuric acid is elaborated which is much 
simpler, allows of ready comparison of colours, and 
is carried out directly without hydrolysis of the pro­
teins. The tryptophan contents of a large number 
of proteins are tabulated. The tryptophan content 
of the protein of cow’s and goat’s milk is about the 
same, but is smaller than th a t of human milk. The 
tryptophan content of three types of cheese did not 
change during the ripening process. Bjr means of 
this method, it is shown tha t the Fritzmann reaction 
(A., 1899, ii, 54) for the detection of nitrate in milk is 
a specific tryptophan reaction. The myosin from 
horse-flesh has almost the same tryptophan content 
as th a t from beef. W heat protein contains more 
tryptophan than rye protein. Zein is devoid of trypto­
phan. Adulteration of wheat flour by rye flour 
can therefore be detected by determination of the 
tryptophan content of the alcohol-soluble proteins, 
which for wheat should not be below 0-8%.

P. W . C l u t t e r b u c k .
D eterm in atio n  of halogens and  su lp h u r in  

o rgan ic  substances. 0 . W a g n e r .—See B., 1926,75.
S ep ara tio n  of ethyl alcohol fro m  acetaldehyde 

o r acetone. G. G o r r  and J . W a g n e r  (Biochcm. Z., 
1925, 161, 488—491).—The liquid is boiled under a 
reflux condenser for 5 hrs. with freshly prepared 
mercuric oxide. The alcohol can now be distilled 
oil and determined. H. I. Coombs.

G aso m etric  m eth o d  fo r th e  d e te rm in a tio n  of 
acetic anhydride . E. L. W h i t f o r d  (J. Amer. 
Chem. Soc., 1925, 47, 2939—2940; cf. this vol., 146). 
—Anhydrous oxalic acid is added in excess to pyridine 
which has been dried by treatm ent with fused sodium 
hydroxide, barium oxide, and calcium carbide, and 
the mixture then saturated with dry carbon monoxide 
and dioxide. The weighed sample of acetic anhydride 
is added, and the gases evolved are collected over 
water saturated previously with carbon monoxide 
and dioxide. The amount of acetic anhydride 
present in the sample is deduced from the volume of 
gas generated : C2H20 4+ A e20 = C 0 - f  C02+2H0*Ac.

F. G. W ills o n .
A ccurate  g en e ra l io d o m etric  m eth o d  fo r th e  

d e te rm in a tio n  of th e  ca rbony l g ro u p  in  o rgan ic  
com pounds. E. G. R . A r d a g h  and J , G. W illia m s  
(Trans. Roy. Soc. Canada, 1925, [iii], 19, II I , 73—74, 
and J . Amer. Chem. Soc., 1925, 47, 2983—2988).— 
The method described consists in converting the 
aldehyde or ketono into a phenylhydrazone and 
determining the excess of phenylhydrazine iodo-
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metrically. In  a 100-c.c. glass-stoppered flask are 
placed 20 c.c. of 0-5J/-phenylhydrazme hydrochloride, 
20 c.c. of a solution of disodium phosphate slightly 
weaker than 0-5AI, and sufficient carbonyl com­
pound to react with about half of the phenyl- 
hydrazine. The volume is made up to 100 c.c. 
with saturated sodium chloride solution, the air re­
moved with nitrogen, and the whole kept a t the 
ordinary temperature (or if necessary on the water- 
bath) for 30 min. until the reaction is completed. 
If a solid hydrazone separates it is quickly filtered off. 
Twenty-five c.c. of this solution are shaken with
4—5 c.c. of light petroleum in a 100-c.c. separating 
funnel (air removed with nitrogen) for 2 min. and 
2 min. allowed for separation. Ten c.c. of the 
aqueous layer are run into a stoppered Erlenmeyer 
flask, air being replaced by nitrogen, and the solution 
is made just acid to methyl-orange. Sufficient 0-1A7- 
iodine is run in to give a 5 c.c. excess and the mixture 
kept for 5 min. Starch solution is added and 3—4
c.c. excess of 0-liV-sodiuni thiosulphate run in. The 
contents are now shaken with 5 c.c. of ether to extract 
iodine from the drops of iodobenzene and a final 
titration is made with OTJV-iodine. The volumes 
of the remainder of the aqueous and ethereal 
solutions are then determined. A control is made 
under similar conditions on the phenylhydrazine 
alone. The correction to be applied is usually quite 
small. Distilled water boiled and cooled in an 
atmosphere of nitrogen is used throughout. The 
method described is superior to  th a t of Benedikt

and Strache (A., 1S93, i, 560) using Fehling’s solution 
for the determination of the excess of phenyl­
hydrazine. J . S. C a r t e r .

D eterm in atio n  of cystine an d  cysteine. Y.
O k u d a  (J. Dept. Agric. Kyusha Univ., 1925, 1, 163— 
196).—Cysteine, in the absence of cystine and certain 
other amino-acids, may be accurately determined in 
acid solution containing bromide by titration with a 
standard solution of bromate, 1 mol. of cysteine being 
oxidised to  cysteic acid by six atoms of the liberated 
bromine. Another method, not vitiated by the 
presence of cystine etc., is to titrate  the acid cysteine 
solution in presence of iodide with standard iodate 
solution. Definite conditions, however, must be 
employed and corrections made from a temperature 
curve. This method may be applied to the deter­
mination of cystine by first reducing this compound 
to cysteine under regulated conditions. There is no 
appreciable decomposition of cystine during acid 
hydrolysis of proteins, but the amount precipitable 
as phosphotungstate decreases rapidly, as part of the 
cystine is transformed into an isomeride the phospho­
tungstate of which is soluble. A series of determin­
ations of the cystine content of proteins using the 
above iodine method and Folin and Looney’s 
method (A., 1922, ii, 539) showed th a t the latter 
is untrustworthy. The cystine present in urine 
may be determined by the iodine method after 
removing coagulable protein and thiocyanate.

B. W. A n d e rs o n .

B ioch em istry .
T hiocyanates and  ce llu la r re sp ira tio n . N. 

T a r u g i  (Annali Chim, Appl., 1925, 15, 416—426).— 
A discussion of this question, the influence of the 
thiocyanic group on cellular respiration being regarded 
as analogous to tha t of the thiol group (cf. A., 1903, 
ii, 460; 1904, ii, 220; 1905, i, 176). T. H. P o b e .

C arbon  dioxide excreted  in  one m in u te  by  one 
cm . of nerve fibre. G. H. P a r k e r  (J. Gen. 
Physiol., 1925, 9, 191—195).—One cm. of nerve-fibre 
from the lateral-line nerve of the dogfish was estimated 
to  excrete an average of 4-2 x lO “8 mg. of carbon 
dioxide per min. C. P. S te w a r t .

T issu e  re sp ira tio n . 0 . W a r b u r g  (Biochem. Z., 
1925, 163, 252).—A comment on publications by 
Dixon and Thurlow (A., 1920, i, 1213) and Ahlgren 
(“ Zur Kenntnis der tierischen Gewebsoxydation,” 
1925). E. C. S m ith .

S p iro m ete r m eth o d  of s tudy ing  continuously  
th e  gaseous m etab o lism  of m a n  d u rin g  and  a fte r 
exercise. K. F u e b s a w a  (Proc. Bov. Soc., 1926, B, 
99, 14S—154).—A new method, including a specially 
designed apparatus, is described for studying con­
tinuously the rapidly altering gaseous metabolism of 
man, during and after muscular exercise.

W . O. Iverm ack .

M u scu la r exercise, lac tic  acid, and  supp ly  
an d  u tilisa tio n  of oxygen. X III. G aseous 
exchanges of re s tr ic ted  m u sc u la r  exercise in  
m an . X . F u r u s a w a  (Proc. Roy. Soc., 1926, B, 99, 
155— 166).—The gaseous metabolism occurring during 
exercise, involving only a comparatively small 
portion of the to ta l musculature of the human body, 
shows certain differences as compared with exercise 
involving practically the whole musculature. The 
lactic acid formed in the exercised muscle may pass 
into the blood-stream and hence to the other muscles 
of the body. In  this way, the large magnitude of 
the “ oxygen debt ” observed is rendered possible.

W . O. K erm ack .

M u scu la r exercise, lac tic  acid, an d  supp ly  
and  u tilisa tio n  of oxygen. XIV. R elation  in  
m a n  betw een oxygen in tak e  d u rin g  exercise and  
lac tic  acid  con ten t of the  m uscles. C. N . H. L o n g  
(Proc. Roy. Soc., 1926, B, 99, 167—172).—During 
moderate muscular exercise in man, the concentration 
of lactic acid in the muscle as measured by its con­
centration in the blood plasma, with which it is in 
equilibrium, is proportional to the square root of the 
rate of oxidation of lactic acid, as measured by the 
rate of oxygen intake, when a steady state has been 
established. This result agrees with th a t previously 
obtained for isolated muscle, and it indicates th a t the
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controlling reaction in the re-synthesis of glycogen 
from lactic acid in the muscle is a bimolecular one.

W . 0 .  K erm ack .

M olecu lar concen tra tion  in  in te rn a l flu ids of 
Ascidia m entu la , M üll. M. D u v a l  and M. 
P r e n a n t  (Compt. rend., 1926, 182, 96—98).—The 
blood of Ascidia mentula, Müll., has p n 7-1, a f. p. 
(—2-08°) lower than  th a t of the surrounding sea­
water (—1-9S°), and a higher content of sodium 
chloride (3-47%) than the sea-water (3-3%).

L. P . H e w i t t .

B ody flu ids of th e  honey-bee la rv a . II . Con­
s titu e n ts  of th e  b lood and  th e ir  osm otic  effect.
G. H. B ishop , A. P. B rig g s , and E. R o n z o n i (J. Biol. 
Chem., 1925, 66, 77—88).—As compared with 
mammalian blood, the blood of the honey-bee larva 
has a high content of sugar (which falls during 
pupation); also of fats, amino-acids, potassium, 
calcium, magnesium, and phosphorus; the proteins, 
sodium, chlorine, and total salts are low. The 
depression of the f. p. of larval blood was 0-86° during 
feeding and 0-75° after pupation; the high values are 
chiefly due to the large amount of amino-acids, and 
the difference in the two periods to the above- 
mentioned reduction of sugar on pupation. Since, 
on adjusting a synthetic solution of inorganic salts, 
in similar concentrations, to the p a of the blood, 
calcium phosphate was precipitated, it is assumed 
that, in the blood, part of the calcium is in the form of 
undissociated compounds of calcium carbonate with 
amino-acids. C. R . H a r in g to n .

C onservation  of re d  corpuscles in  vitro  and  
selective sensitiv ity  to  po isons. 0 . L a v e s  (Bio- 
chem. Z., 1925, 161, 416—443).—A solution is 
recommended in which blood-corpuseles may be kept 
for some time without haemolysis. I t  consists of 
2/3 isotonic salt solution (containing 0-9% of sodium 
chloride; 0-098% of potassium chloride; 0-098% of 
calcium chloride; 0-049% of sodium hydrogen 
carbonate) and 1/3 isotonic (9-15%) sucrose solution. 
The hsemolytio action of morphine, methyl- and ethyl- 
morphine, quinine, and codeine in solutions containing 
various anions was investigated. H. I. Coombs.

R eaction  of p o tass iu m  ferricyan ide w ith  blood 
p ig m en t. M. N ic lo u x  and J . R o c h e  (Compt. rend., 
1925, 181, 823—826).—On treatm ent of oxyhauno- 
globin and carboxyhaemoglobin with potassium 
ferricyanide in alkaline solution methmmoglobm is 
formed and oxygen and carbon monoxide, respectively, 
are liberated in proportions indicating th a t methsemo- 
globin contains half the amount of oxygen present in 
oxyhamioglobin (cf A., 1925, i, 993). L. F. H e w it t .

H aem oglobinogenous p ig m en ts . J . O b e r-  
zim m er and L. W a l k e r  (Virchow’s Archiv, 1924, 
252, 33—38; from Chem. Zentr., 1925, II, 310).— 
By dissolving liver or spleen containing hajmosiderin 
in 60% potassium hydroxide and subsequently 
diluting with water, a precipitate consisting principally 
of ferric hydroxide together with some organic m atter 
is obtained. In  amount, i t  is roughly proportional 
to the liaemosiderin present. Ferric hydroxide is 
deposited in living tissues, where it may be adsorbed

by protein and lipoid substances. In  acid, dying 
tissues it becomes reduced to ferrous hydroxide, 
w'hich then becomes diffused as ferrous hydrogen 
carbonate, from which ferric hydroxide is again formed 
in the presence of air. Ferric oxide or lisemosiderin 
is precipitated in largo amounts in the superficial 
portions of fragments of liver containing hsemosiderin.

G. W . R o b in so n .
Ino rgan ic  elem ents assoc ia ted  w ith  oxyhsemo- 

globin  in  h o rse  blood. A. D e s o r e z  and J. 
M e u n ie r  (Compt. rend., 1925, 181, 1029—1031; cf. 
A., 1923, i, 409).—Oxyhsemoglobin was obtained 
from horse blood by defibrination, separation of the 
red cells a t a low temperature after centrifuging, 
haemolysis by water a t 35°, crystallisation by addition 
of 25% of ethyl alcohol and cooling to a low temper­
ature, filtration, drying, and recrystallisation in the 
same manner. After the second recrystallisation, the 
haemoglobin dissolved only partly in 25% alcohol, 
leaving a brown, amorphous residue; the soluble 
m atter was precipitated by addition of more ethyl 
alcohol. The various fractions wrere burnt in a 
hydrogen flame and the flame was examined spectro - 
graphically. A considerable amount of potassium 
together with iron, lithium, calcium, sodium, and 
traces of manganese were detected in the first crystal­
line crop of haemoglobin. In  the second crop of 
crystals, the potassium had decreased considerably in 
quantity, whilst the amounts of calcium and iron were 
unchanged. In  the insoluble portion of the third 
crop, lithium, iron, and sodium were detected, but 
no potassium or calcium. In  the portion of the 
third crop precipitated by alcohol, calcium but no 
lithium or sodium w-as detected. L. F. H e w it t .

T arta ry lhsem in . S. H a j d u  (Biochem. Z., 1925, 
163, 233—240).—By the action of tartaric acid in 
methyl alcohol on haemoglobin, a dark brown, crystal­
line product, m. p. 250—300° (decomp.), containing 
C 64-93, H  5-10, N 9-79, Fe 9-77%, has been ob­
tained. By analogy with formylhaemin, this sub­
stance is considered to be tartarylhccmin, 

[CMH310 4N4MeFe0]4.
E. C. S m ith .

U ltra f iltra tio n  of seru m . B. B r u k n e r  and P. 
U h le n b r u c k  (Z. Biol., 1925, 83, 586—592).—The 
rate of filtration through a Zsigmondy ultra-filter is 
increased by stirring. A magnetically-operated 
stirrer is briefly described. The size of the pores in a 
filter is reduced by prolonged subjection to high 
pressures, with consequent reduction of the speed of 
filtration. On this account, the accurate fraction­
ation of proteins by ultrafiltration is very difficult.

H. P. M a rk s .

Physico-chem ical p ro p e rtie s  of ce rta in  se ru m  
constituen ts . F. V les  and A. de  C oulon  (Compt. 
rend., 1925, 181, 1189—1191).—Human serum is 
subjected to cataphoresis a t various hydrogen-ion 
concentrations and treated with a mixture of equal 
parts of ethyl alcohol and acetone. In  this manner, 
flakes and a powrdery precipitate are obtained. In  
the case of healthy men the flakes have twTo distinct 
isoelectric points, one in the neighbourhood of 
p a 5-5—6-5 and another a t p a 11—12. The points
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in the case of women vary with their physical con­
dition. In  acute infections and cancer, the flakes 
obtained have different isoelectric points and in some 
cases only one point is observed. L. F. H e w it t .

So-called anion-deficit in  b lood-serum . D ete r­
m in a tio n  of th e  d issocia tion  co n stan t and  con­
cen tra tio n  of an  unknow n ac id  p re sen t in  se ru m .
R. M ond  and H. N e t t e r  (Pfliiger’s Archiv, 1925, 
207 , 515—522; from Chem. Zentr., 1925, II , 315; 
cf. A., 1924, i, 114).—The alkali of blood a t normal 
reaction is not combined with serum proteins. The 
deficit of anionic and osmotically active substances in 
the scrum necessitates the assumption of the exist­
ence of a hitherto unknown acid. The presence in the 
ultrafiltrate from ox-serum of an acid, or mixture 
of acids, of dissociation constant 10‘3 5 and concentra­
tion 1/70—1/12017, was indicated by electrometric 
titration. G. W. R o b in so n .

A ctiv ity  of sod ium  in  se ru m . L. M ic h a e l is  
and S. K a w a i (Biochem. Z., 1925, 163, 1—7).—The 
determination of sodium ion in serum by means of a 
sodium amalgam electrode gives the same value as 
the determination of total sodium by the Kramer and 
Gittleman method (A., 1925, i, 180). I t  is concluded 
th a t serum proteins have no effect on the ionisation 
of sodium. E. C. S m ith .

T hiocyanate con ten t of h u m an  se ru m . H.
S c h r e ib e r  (Biochem. Z., 1925, 163 , 241—251).—In 
women and non-smoking men, the thiocyanate con­
ten t varies between 0-025 and 0-04 rag.% of the 
serum. Smoking causes an increase to three times 
this value. Administration of thiocyanates causes 
an increase to thirty  times the normal value, the level 
then remaining constant while administration con­
tinues. On cessation of treatment, the normal level 
is attained only after 2—3 weeks. Variations from 
the normal cannot otherwise be correlated with the 
condition of the subject. E. C. S m ith .

T he p l l '  of th e  H enderson-H asselbalch  
equation  fo r b lood-serum . G. E. C u l l e n ,  H. R. 
K e e l e r ,  and H. W. R o b in so n  (J. Biol. Chem., 
1925, 66, 301—322).—The average value of the term 
pK ' of the Henderson-Hasselbalch equation, deter­
mined by observation on the blood-serum from 
fifteen miscellaneous pathological cases, was G-095 a t 
38° and 6-183 a t 20°, the temperature coefficient being 
therefore —0-005 per 1°; similar values were obtained 
from normal dog’s blood-serum; the constancy of 
the figures derived from the various cases with 
differing protein and salt contents indicates tha t 
variations in the latter have no measurable effect on 
the value of pK '. The temperature coefficient of 
[BHC03] is - 0-1 millimol.per H a t  constant [H2C03] 
and —0-14 millimol. per 1° a t constant p a.

C. R. H a r in g to n .

C harcoals fro m  colloids. R. EnRENBERG (Bio­
chem. Z., 1925, 161, 339—347).—Blood etc. from 
animals and diseased human beings was converted 
into charcoals and the adsorptive power of these 
measured. H . I. Coombs.

S im ple  co lo rim etric  m eth o d  fo r th e  d e te r­
m in atio n , an d  a co n trib u tio n  to  th e  physiology, 
of th e  su g a r  of th e  blood. I. B. Glassm ann  
(Z. physiol. Chem., 1925, 150 , 16—43).—If excess of 
resorcinol is added to a solution of dextrose in presence 
of 20% hydrochloric acid, and boiled for an hour, a 
yellow solution is obtained, the colour of which, a t 
temperatures above 60°, is a linear function of the 
dextrose content of the original solution. A method 
of blood-sugar determination, based on this principle, 
yields results which are not interfered with by any of 
the other reducing substances present in blood. 
Using this method, 45% of blood samples taken from 
normal, fasting individuals were found to contain no 
dextrose. The “ hypoglycaemic ” syndrome following 
injection of insulin is not due to a lowering of the 
blood-sugar, bu t to the production of a toxin which 
may be neutralised by dextrose. The sugar of the 
blood is not identical with ordinary dextrose.

II. D. K a y .

C arbohydrate  u tilisa tio n . I. R ate  of d is ­
appearance of d ex tro se  fro m  th e  blood. V. DU
V ig n ea u d  and W. G. K a r r  (J. Biol. Chem., 1925, 66, 
281—300).—Rabbits which have fasted for some days 
show an exaggerated response to administration of 
dextrose in th a t the blood-sugar reaches a higher 
concentration and takes longer to return to  the 
normal level. Administration of fa t 18 hrs. previous 
to the test exaggerates this effect still further, but 
administration of dextrose, and still more of protein, 
a t the same point increases the tolerance of the anim al; 
a similar increased tolerance is induced by injection 
of adrenaline and by daily administration of sodium 
hydrogen carbonate, but insulin has the reverse effect, 
and morphine, although it  raises the blood-sugar to 
the same extent as adrenaline, has no effect in 
improving the tolerance of the fasting rabbit.

C. R. H a r in g to n .

N o rm a l v a ria tio n s  of th e  ino rgan ic  p h osphate  
of blood. R. E. H avard  and G. A. R ea y  (Biochem. 
J ., 1925, 19, 882—887).—There is a rise of inorganic 
phosphate during sleep even by day. The seasonal 
variation in average normal blood was observed to be 
from 2-9 mg. of phosphorus per 100 c.c. in January 
to 40 mg. per 100 c.c. in August. The best normal 
results of the inorganic phosphate of the blood are 
obtained early in the day when the subject is seated. 
A micro-adaptation of Briggs’ method was employed 
in this investigation. S. S. Z ilv a .

A cid-com bining  pow er of th e  blood of hea lthy  
and  d iseased  ch ildren . J .  Csap6 and G. M ih a l - 
ovics (Biochem. Z., 1925, 161 , 459—464).—The acid- 
combining power of blood and plasma (cf. A., 1925, i, 
188) was investigated. In  healthy children, the 
blood has twice the combining power of the plasma, 
and the combining power varies with the red corpuscle 
content. In  anxmia and icterus the value is low.

H . I . Coombs.

Q uan tita tive  changes in  b lo o d -su g ar and  blood 
lac tic  ac id  in  canine anaphy lax is. M. Mc-

. Cullough  and F. I. O’N e il l  (J , Infect. Dis., 1925, 
37 , 225).—Canine anaphylactic shock is accompanied 
by a rapid rise in the sugar content of the blood,



BIOCHEM ISTRY. 193

reaching a maximum in 20 min. of nearly twice the 
normal value. After the first 15 min. the curve thus 
obtained is identical with the blood-sugar curve 
obtained by intravenous injection of a quantity of 
dextrose equivalent to the estimated glycogen con­
tent of the liver. The lactic acid increases during 
anaphylactic shock, the maximum of twice the normal 
value being reached within 30 min.

Chem ical  Abstracts.

T oxicity  of se ru m  left in  con tac t w ith  s ta rch .
A. L u m ie iie  and H. Co u t u r ier  (Compt. rend., 1926, 
182, 89—91).—The toxicity of serum left in contact 
with starch is due to a finely-divided suspension which 
does not turn  blue with iodine and which is removed 
by long centrifuging. L . F. H e w it t .

Im m uno log ical p ro p e rtie s  of alcohol-soluble 
vegetable p ro te ins. IX. B iological reac tio n s 
of vegetable p ro te in s . J . H. Lew is and H. G. 
W ells  (J. Biol. Chem., 1925, 66, 37— 18).— Com­
plement fixation and anaphylactic tests indicate a 
close relationship between the alcohol-soluble proteins 
from the different species of the wheat family on the 
one hand, and between those from several species of 
maize on the other, but no inter-relationship between 
the two groups. C. R . H arin g to x .

A ntigenic p ro p e rtie s  of haem oglobin. W.
E n g elh a r d t  (Biochem. Z., 1925, 163, 187—196).— 
The addition to rabbit scrum of dog’s haemoglobin 
to which the animals have previously been immunised 
results in the formation of a precipitate in which the 
haemoglobin may be determined and thus serve as an 
index of the amount of antibody in the serum. The 
values vary between 0-02 mg. and 0-07 mg. of haemo­
globin per 0-1 c.c. of serum. Variation in the method 
of preparation and repeated crystallisation of the 
haemoglobin have very little effect on its action on 
the immune serum. Heating a t 70° for 30 min. has 
no effect on the power of the immune serum to pre­
cipitate haemoglobin. The action of the immune 
serum is not rigidly specific, since a small quantity 
of sheep-haemoglobin is precipitated.

E. C. Sm it h .

C onversion p ro d u c ts  of th e  p ig m en ts  of flesh  
an d  blood. VII. M uscle p ig m en t and  M ac- 
M u n n 's  m yohsem atin . 0 . Schum m  (Z. physiol. 
Chem., 1925, 149, 111—149).—The differences
observed by Monier and Günther between the 
spectrum of a freshly-prepared aqueous extract of 
muscle (myochrome solution) and th a t of an oxyhemo­
globin solution are confirmed. In  the muscle of 
pigeons immediately after death, besides myochrome 
there is a small quantity of a pigment which gives a 
similar spectrum to hsemochromogen, with a well- 
marked absorption band about 550 ¡41. MacMunn’s 
“ dominant band of myohsematin ” is also visible if 
sections of suitable thickness are employed, but in 
water extracts the pigment has only been detected if 
the muscle was kept \— 1 hr. before extracting. The 
complete spectrum of the pigment, for which the name 
myochromogen is suggested, consists in a very dark, 
symmetrical band a t 549-5 ¡41 and a weaker one at

about 519g{JL The altered position of the bands dis­
tinguishes the spectrum from th a t of hsemochromogen. 
Myochromogen can be converted into myatin 
(supposed), but the myochromogen spectrum re­
appears in alkaline solution when hydrazine hydrate 
is added. The identity of myatin and MacMunn’s 
myohsematin is not considered proved. Myatin in 
the presence of much myochrome, oxyhsemoglobin, 
or methsemoglobin can easily be overlooked, but 
small quantities incapable of recognition in the 
spectrum can easily be detected by conversion into 
myochromogen. I t  is concluded th a t muscle from 
pigeons immediately after death contains very little 
free myatin or myochromogen, but these are found in 
increasing quantities in aqueous extracts prepared 
some time after death. No proof has been found of 
the presence of myatin or myochromogen in quantity 
in the living muscle of dogs or pigeons. MacMunn’s 
idea that fresh muscle (breast) of the pigeon contains 
only or almost only myohsematin, is erroneous. 
Myochromogen is found together with other pigments 
in the flesh juices obtained by the Struve-MacMunn 
“ ether method.” The extracts from flesh after 
leaving it to decompose a t 37° or 50° over long 
periods contain a pigment like hannochromogcn, 
which gives a spectrum like myochromogen and (for 
the present) cannot be distinguished from it. Pyridine 
extracts from the fresh muscle of pigeons give the 
same hsemochromogen reaction with hydrazine as is 
given by a-hsematin. No definite proof has been 
found of the presence of coprohsematin in the fresh 
muscle of pigeons or of calves. A. Coulthard .

N ew  p o rp h y rin . H. M. Fox (Nature, 1926, 117, 
49—50).—Although the hsematin of hsemoglobin and 
th a t of clilorocruorin both contain iron, the former 
has a different porphyrin from the latter, the axes 
of the bands of the two porphyrins obtained by 
Nencki’s method being, respectively, 593, 549, and 
613, 553 ¡41 in dilute (1 : 3) hydrochloric acid. When 
a modification of Laidlaw’s procedure for the prepar­
ation of porphyrin was employed, the porphyrin from 
chlorocruorohsematin, which is soluble in chloro­
form, gives bands situated considerably on the red 
side of those from ooporphyrin or porphyrin from 
hsemin. * A. A. E ld r id g e .

A geing p rocess. R. E h r e n b e r g  (Biochem. Z., 
1925, 164, 175— 182).—Comparative analysis of 
human livers and brains of the same and different 
ages appear to give periodicity with age in the values 
obtained for the alcohol-ether extract (% dry weight), 
for the total nitrogen and phosphorus of the extract 
and of the residue, and for the content of the hydrolysed 
extract in ammonia, monoamino-nitrogen, melanoidin, 
total nitrogen of diamino-acids and cystine, arginine, 
cystine, histidine, and lysine. Similar results are 
obtained in the comparative analysis of six batches 
of whole mice of age 0, 4, 1, 3, 8, and 24 months, the 
material of the mice of the same age being mixed 
to equalise individual variations. Comparative 
values are obtained also for the liver, brain, and 
kidney of a female rabbit and the corresponding 
organs of its litters of age six weeks and six months.

P. W. Clutterbuck.



194 B R ITISH  CHEMICAL ABSTRACTS.— A.

C hem ical topo g rap h y  of th e  b ra in . I. L ipins 
and  to ta l n itro g en  of th e  h u m an  cortex . H.
Gorodisskay (Biochem. Z., 1925, 164, 446—480).— 
The chemical differences between functionally different 
areas are most marked with regard to cholesterol 
content, and also the content in alcohol-extractable 
lipins (cerebrosides and saturated phospholipins), 
total nitrogen, and the phosphorus of the unsaturated 
phosphatides. The richest in lipins and total nitrogen 
is the motor area (ascending frontal gyrus), the 
poorest is the anterior association centre (frontal pole), 
occupying an intermediate position are the psycho - 
sensorial areas (cuneus and ascending parietal gyrus). 
Corresponding areas of the right and left hemispheres 
differ considerably in constitution. Above the age 
of fifty, cholesterol increases and total nitrogen and 
the phosphorus of the unsaturated phosphatides 
decrease. Alterations due to sex and age are most 
pronounced a t the occipital pole. E. C. S m ith .

H ydrogen-ion concen tra tion  an d  oxidation- 
red u c tio n  p o ten tia l of th e  ce ll-in terio r before and  
a f te r  fe rtilisa tio n  an d  cleavage. M icro-in jection  
s tu d y  on m arin e  eggs. J . N e e d h a m  and D. M. 
N e e d h a m  (Proc. Roy. Soc., 1926, B, 99,173—198).— 
Both the p a and rH (reduction potential) of certain 
marine eggs, studied by the method of micro-injection 
of indicators, show a remarkable constancy, the 
former being in the neighbourhood of 6-6 and the 
latter varying from 19 to 22, and both remain con­
stan t during fertilisation and also during the initial 
cell divisions. Asphyxia has no influence on the 
values found, and although during cytolysis the 
p a decreases to between 4 and 5, the rn does not 
appear to change. The results do not agree with 
those obtained by the method of vital staining.

W . 0 .  K erm ack .
P hysiology of p la in  m uscle. IV. L actic acid 

con ten t of p la in  m u scle  u n d e r v ario u s conditions.
C. L. E v a n s  (Biochem. J ., 1925, 19, 1115—1127).— 
Lactic acid is present in small amount in “ resting ” 
plain muscle (0 03—0 0S%; the larger amounts in 
mammalian tissue). I t  increases when the muscle is 
made to contract, but the maximum is never so high 
as in skeletal muscle from the same species. Treatment 
which in skeletal muscle produces rigor raises the 
lactic acid content in plain muscle. 'When placed in 
solutions of phosphates, the lactic acid production is 
much greater when the p n of the solution is 9 than 
when it is 4-5. The rate of lactic acid formation in 
disodium hydrogen phosphate solutions is accelerated 
by the presence of arsenates. The rate of acid 
production is much the same in 0-8% sodium hydrogen 
carbonate solution as in disodium hydrogen phosphate 
solution. Lactic acid rapidly accumulates in plain 
muscle under anaerobic conditions, but scarcely a t 
all in the presence of oxygen. The glycogen content 
of plain muscle is small. The lactacidogen content 
of the muscle of the tortoise stomach (autumn) 
corresponds with about 0-15% of lactic acid.

S. S. Zilva.
L iver function. I. D e te rm ination  of b ile 

ac ids and  p ig m en ts  in  duodenal contents. C. W.
M c C lu re , E. V a n c e , and M. C. G r e e n e  (Boston 
Med. Surg. J ., 1925, 192, 431—433).—The bile acids

are determined colorimetrically by means of fur- 
furaldehyde and sulphuric acid, and the pigments 
similarly with sodium sulphite and glacial acetic 
acid. Optimal conditions are given, but neither 
reaction is specific. C h e m ic a l A b s t r a c t s .

E lem en ta ry  com position  of h a ir . Z. S t a r y  
(Z. physiol. Chem., 1925, 150, 202—204).—Human 
hair which has been previously washed and extracted 
with alcohol and ether, then treated with pepsin and 
trypsin to remove any traces of hydrolysable protein, 
washed and dried, has a very constant carbon, 
hydrogen, and nitrogen content. There is little 
difference between men’s and women’s hair. Average 
figures are C 50-3, H 6-6, N 16-3%. H. D. K a y .

K era tin  su b stan ces of h u m an  sk in . H.
M e n s c iie l  (Arch. exp. Path. Pharm., 1925, 110,
1—45).—Human nail swells almost equally (25—35%) 
in water and various acids, but alkalis, especially 
potassium hydroxide, and the alkali hydrogen 
sulphides, produce a much increased swelling. 
Ammonium and calcium hydroxides have only a 
feeble effect. Similarly, hair is rendered more 
extensible and less tenacious by the action of alkalis, 
due to  the swelling of the keratin constituents. If 
the alkali is washed out, the hair returns almost to 
its original condition. Tanning agents, especially 
formaldehyde, render hair brittle.

In  alkalis skin loses its elasticity, due to the swelling 
of the keratin constituents. Acids, however, which 
have little or no action on the keratin constituents, 
cause rapid swelling and pcptisation of the albumoses 
contained in the reticular layer, and the skin assumes 
a glassy appearance. H. P. M a rk s .

I. C olour reaction, fo r d isu lph ides. II. 
S u lp h y d ry l reac tio n  of skin . E. W a l k e r  (Bio­
chem. J ., 1925, 19, 10S2—1084, 1085—1087).—I. To 
the solution to be tested a few drops of 5% aqueous 
sodium nitroprusside are added, followed by 3—5 
drops of 10% aqueous potassium cyanide. If the 
disulphide is present in high concentration, the colour, 
a deep magenta, develops immediately; if present in 
low concentration, there is a delay of a few minutes. 
The concentration 1 : 10000 is about the limit of 
sensitivity- of the reaction. Sulphydryl compounds 
give an instantaneous colour. A few illustrations of 
the applicability of the colour test are given.

II. No evidence could be obtained th a t the nitro­
prusside reaction of skin is due to the presence of 
glutathione (A., 1925, i, 180). I t  is suggested th a t 
the reaction is due to the presence of a substance 
similar to or identical with the thermostable sulp­
hydryl constituent of muscle. The skin rapidly 
loses its sulphydryl reaction under the influence of 
allyl thiocarbimide. S. S. Z ilv a .

S perm ine. H. W. D u d l e y  and 0 . R o s e n h e im  
(Biochem. J ., 1925, 19, 1034— 1036).—Spermine is 
identical with musculamine, neuridinc, and gerontine, 
bases which have been obtained from calf’s muscle, 
human brain, and dog’s liver, respectively, by earlier 
workers. The yields of spermine obtained from various 
animal tissues and yeast are tabulated. I t  is absent 
from bull’s semen, ox blood, cow’s milk, and hen’s 
egg. Spermine cannot replace vitamin-R or the
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antineuritic vitamin (as tested on pigeons). Spermine 
phosphate does not function as a co-enzyme in alcoholic 
fermentation. S. S. Z ilv a .

Oils fro m  sh a rk s  an d  ray s. A. R ogers .— See
B., 1926, 19.

So lub ility  of te r t ia ry  ca lc ium  p h osphate  in  
ce reb ro sp in a l fluid. L. E. H olt, jun. [with I. 
G ittlem an ] (J. Biol. Chem., 1925, 66, 23—28; cf. 
A., 1925, i, 1209).—The reduction in the calcium and 
phosphorus concentration in human cerebrospinal 
fluid brought about by prolonged shaking in contact 
with tertiary calcium phosphate indicates that, as in 
the case of blood-serum, the fluid is normally super­
saturated with this salt to the extent of a t  least 
200%. The true solubility product in cerebrospinal 
fluid is less than 10“28, being thus much lower than  in 
serum. I t  is suggested th a t the lack of agreement 
between the observed ratios of the diffusible ions of 
the serum to those of the cerebrospinal fluid with the 
ratios demanded by the Donnan equilibrium may be 
due to the fact th a t the latter theory is concerned, not 
with stoicheiometric ionic concentrations, bu t with 
ionic activities, and th a t in serum, owing to  the 
relatively high concentration of multivalent protein 
ions, the activity coefficients, particularly of the m ulti­
valent inorganic ions, will be much reduced.

C. R. H a r in g to n .

P ro p e r tie s  and  o rig in  of lym ph . XI. In ­
fluence of specific lym phagogues on th e  ac tiv ity  
of th e  liver, detected  by  acetone fo rm ation . Y.
A b e  (Biochem. Z., 1925, 16 5 , 312—322).—When the 
surviving liver of rats and guinea-pigs is perfused with 
blood containing butyric acid, addition of lymph­
agogues (leech extract, peptone, extract of crab’s 
muscle) causes considerable increase in acetone 
formation. This favours the view th a t lymphagogues 
stimulate the activity of the liver cells.

P. W. Cl u t t e r b u c k .

Influence of ce rta in  sa lts  on th e  y ield  and  
com position  of m ilk . A. T. R. Mattick  and N. C. 
W r ig h t  (Biochem. J . ,  1925, 19 , 915—920).—Calcium 
chloride, ammonium chloride, sodium hydrogen 
carbonate, or disodium hydrogen phosphate when 
administered to cows does not alter the plasma calcium 
content, nor does such treatm ent alter the composition 
of the milk. The administration of ammonium 
chloride (16 oz.) causes an almost complete suppression 
of the milk yield, accompanied in its later stages by a 
temporary increase in the concentration of the con­
stituents of the milk. S. S. Zilv a .

V aria tion  of th e  am o u n t of n itrogenous 
m a te r ia l, p a r tic u la rly  u rea , in  th e  saliva. A.
D esg r ez , R. Moog , and (Mm e .) L. Ga b r ie l  (Compt. 
rend., 1925, 181, 755—757).—Normal saliva contains 
from 59 to 197 mg. of urea per litre. When the secre­
tion is stimulated, mechanically or chemically (citric 
acid), the urea content varies from 23 to 164 mg./litre, 
whilst with people suffering from uraemia the stimu­
lated secretion contains from 330 to 1140 mg./litre. In 
uraemia, theratio of nitrogen in the form of urea to total 
nitrogen in the saliva is about 0-27, compared with

0-16 for normal people. In  all cases, the urea is 
destroyed by enzymic action if the saliva is kept.

W. IIu>ie -R oTIIery ,
M enotoxin. K. K lau s  (Biochem. Z., 1925, 163,

41—50).—Choline in sweat is not derived from the 
breakdown of phosphatides in the glands, but is 
secreted in the free form. On the first day of men­
struation and on the preceding day women excrete 
nearly fifty times as much choline in the sweat than 
in the intermediate period. E. C. Sm it h .

Presence of ra re  elem en ts in  th e  food and  
excretions of m an . R. B erg  (Biochem. Z., 1925, 
165, 461—462).—Foodstuffs often contain traces of 
manganese, zinc, nickel,cobalt, copper,and lead. Silicic 
and titanic acids are always detectable in urine.

P. W. Clu tte r b u c k .
A rsenic conten t of u rine . I  an d  II . I. B ang  

(Biochem. Z., 1925, 165, 364—376, 377—410).—I. A 
modification of the author’s method (this vol., 39) is 
found to be satisfactory for the determination of 
arsenic in urine, the limits being ±0-05 mg. As per 
litre. The detection by the method of a small amount 
of arsenic in normal urine is not due to the presence 
of traces of substances which by using up iodine titrate 
as arsenic, since Ramberg’s micro-method gives the 
same results. In  order to decide whether arsenic is 
lost during the determination as volatile organic 
compounds, known amounts of cacodylic acid, 
atoxyl, and salvarsan were determined both in aqueous 
solution and in urine. Providing the salvarsan is dried 
to constant weight, all three substances were deter­
mined with the same accuracy as inorganic arsenic. 
Arsenic in the urine of a large number of hospital 
patients on the same diet was determined. In  16% 
of the cases, no arsenic was present; in 43%, 0-01—0-06 
mg. As per litre; in 33%, 0-07—0-20; in 8%, 0-21— 
0-69. In  four cases, the physiological variation in 
urinary arsenic over periods of 4—6 days was from 
0 to 0-23 mg. As per litre.

II . Existing knowledge of the arsenic content of a 
large number of food materials is summarised and 
greatly amplified by further determination. Arsenic 
administered by mouth to man and animals quickly 
appears in the urine and to a greater extent than was 
previously supposed, the amount excreted varying 
directly with the dose. The rate a t which it 
leaves the organism varies greatly in different in­
dividuals. A considerable amount of arsenic is 
retained and appears to  be absorbed by various 
organs, chiefly the liver and kidney, and is then very 
slowly excreted. In  acute poisoning, the liver, intestine, 
and kidney are chiefly affected, bu t in chronic poison­
ing chiefly the nervous system. The arsenic content 
of bone was investigated in one case only, but the 
quantity found was much greater than expected.

P. W. Clu t t e r b u c k .

C oncen tra tion  of ch lo rides in  g lo m eru la r 
u rin e  of frogs. J . T. W ea r n  and A. N . R ic h a r d s  
(J. Biol. Chem., 1925, 66, 247—273).—By means of 
the nephelometric method of Richards and Wells 
(A., 1904, ii, 287), the concentration of chlorides has 
been determined in the fluid withdrawn directly from 
the Bowman capsule of the frog’s kidney (cf. Amer. J.
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Physiol., 1924, 71, 209). Amounts of chlorine of the 
order of 0-005 mg. could be determined with an 
average error of ±2-3% . Comparison of the figures 
so obtained with simultaneous determinations of the 
chlorides in the bladder urine indicates th a t the con­
centration of the latter is always much lower than tha t 
in the glomerular fluid; this affords direct evidence 
tha t chlorides are reabsorbed during passage of the 
urine through the renal tubules; this condition 
obtains even when the concentration of chlorides in 
the blood-plasma has been doubled by injection of 
sodium chloride. The chloride concentration in the 
glomerular fluid was constantly higher than th a t in 
the blood-plasma; the glomerular fluid is therefore 
not derived from the blood-plasma by a simple 
process of filtration; it is pointed out th a t the Donnan 
equilibrium must play a part in the distribution of 
ions between plasma and glomerular fluid, and this 
may account in part for the observed differences.

C. R . H a rin g to n .

M elanogen. P. Saccardi (Atti R. Accad. 
Lincei, 1925, [vi], 2, 346—349).—An unstable 
melanogen has been isolated, by means of its diazo- 
derivative, from the melanotic urine of rabbits 
injected with pyrrole. The properties of the 
melanogen diazo-compound arc quite different from 
those of bisdiazopyrrole, indicating th a t the pyrrole 
docs not pass unchanged into the urine. The chemical 
behaviour of the melanogen suggests th a t it is possibly 
a polymerised hydroxy-derivative of pyrrole, the 
oxidation of the pyrrole occurring in the system, and 
not as a result of the action of enzymes in the urine.

P. G. T r y h o r n .

P ro d u c tio n  of vo latile  fa tty  ac ids in  the  
in te s tin a l t r a c t  of calves fed w hole m ilk  o r cereal 
g rue l. L . C. N o r r is  (Cornell Agric. Exp. Sta. Mem., 
1925, 90, 1—32).—Acetic and propionic acids in 
approximately equal proportions, and very slight 
traces of butyric acid, were found in the faeces of 
growing calves; ethyl alcohol, and occasional small 
quantities of propyl alcohol, were also present. A 
much greater excretion of acid was observed with the 
cereal gruel diet than with whole milk.

Chem ical  Abstra cts .

Influence of ethy l i-hydroxystea ra te  on 
acidosis. R. W est and E. M. B e n e d ic t  (J. Biol. 
Chem., 1925, 66, 139—144).—The substitution of 
ethyl i-hydroxystearate for an equivalent amount 
of fat, in the diet of normal individuals suffering from 
artificial fat acidosis, caused a marked fall in the 
excretion of acetone. This may indicate th a t the 
physiological oxidation of this compound involves the 
intermediate formation of a fa tty  acid with an odd 
number of carbon atoms, which, in its further oxidation, 
would not give rise to acetoacetic acid.

C. R. H a r in g to n .

A m yloid. F. P aylica  (Biol. Listy, 1924, 10,
256—264; from Chem. Zentr., 1925, II , 318).—The 
origin of amyloid is attributed to proteins which occur 
in chronic suppuration, and to the accumulation of 
sulphuric acid, which appears to be the actual cause 
of the pathological condition, together with the

inability of the tissue to eliminate the accumulated 
sulphur. G. W. R o b in so n .

I ro n  in  anaemia. C. S. W illiam son  and H. N. 
E ts (Arch. Intern. Med., 1925, 36 , 333—354).—In 
the case of rats and dogs, iron lactate given by the 
mouth, or iron citrate given subcutaneously or 
intravenously, neither increased the haemoglobin 
content of the blood above the normal nor accelerated 
the return to the normal of artificially reduced 
haemoglobin values. Chem ical  A bstracts .

N atu ra lly -o ccu rrin g  p o rp h y rin s . XVIII. 
C hem ical find ings in  a  case of p o rp h y rin u ria .
H. F isc h er , H. H il m e r , F. L in d e r , and B. P ützer  
(Z. physiol. Chem., 1925, 150, 44—101).—A post­
mortem examination of a congenital porphyrinic 
was made, and porphyrins were found in most of 
the organs. Uroporphyrin was isolated with some 
difficulty from the bones. In  the bone marrow, both 
copro- and uro-porphyrin were found, the former in 
larger quantity than the latter, but in the long bones 
freed from the marrow no definite evidence of the 
presence of coproporphyrin was obtained. Copper 
salts of porphyrins were found in various parts of the 
body. The bile contained large amounts of copro­
porphyrin. In  the blood was found coproporphyrin, 
but no uroporphyrin. The intestine contained no 
uroporphyrin, but large quantities of coproporphyrin, 
which agrees with the pre-mortem findings of no 
uroporphyrin in the faeces. Along with copro - 
porphyrin the spleen contained two other pigments, 
possibly hitherto undescribed, one of which is 
volatile. Uroporphyrin was found also in the liver 
and kidney. The musculature contained pigments in 
small amounts only. These consisted of copropor­
phyrin and Kammerer’s porphyrin, but no copro- 
haemin. The bone marrow appears to be the principal 
seat of porphyrin formation. Probably normal 
hacmin is here transformed into Kammerer’s por­
phyrin, and then into coproporphyrin and uropor­
phyrin. The relation of these new findings to the 
physiology and pathology of blood pigments is 
discussed. H. I). K a y .

Iso la tion  of m eth y la ted  guan id ines fro m  u rin e  
in  p a ra th y ro id  te tany . J .  K ü h n a u  (Arch. exp. 
Path. Pharm., 1925, 110, 76—88).—In  two cases of 
parathyroid tetany, a much increased excretion of 
methylated guanidines was observed. They con­
sisted of methyl- and dimethyl-guanidines and when 
injected into mice produced typical fatal symptoms.

H. P. Ma r k s .

W ild silk -m o th , Dictyoploca japónica, M oore.
I. C hem ical developm ent in  g row th . O.
S hinoda  (Mem. Coll. Sci. Kyoto, 1925, A, 9, 225— 
235).—Caterpillars (Dictyoploca japónica) fed on 
chestnut leaves have a constant chemical composition 
until becoming pupee, when the ash content, moisture 
content, chitin content, and aqueous extract decrease 
sharply and the total nitrogen content and ether 
extract increase. When the pupae become moths the 
ether extract decreases, whilst the aqueous extract 
increases. L. F. H e w it t .
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M etam o rp h o sis  of in sects. II . A p p a ra tu s  fo r 
in vestiga tion  of th e  gaseous m e tab o lism  of 
sm a ll an im als . J . H e l l e r  (Biochem. Z., 1925, 
165, 411—419).—The apparatus is described and used 
for determination of the gaseous metabolism of 
pupating caterpillars. The oxygen utilisation is, 
during the restless stage, about 60 c.c./24 hrs., during 
the next three days falling to 40 c.c., and, after move­
ment stops, decreasing fairly rapidly to 10 c.c.

P . W . Clu tte r b u c k .

Effect of add ition  of te rn a ry  foodstuffs to  
m ilk  on n itro g en  re ten tio n  d u rin g  g row th . 
E. F. T e r r o in e  and A. M. Me n d l e r  (Compt. rend., 
1925, 181, 1176— 1179).—Young pigs fed on whole 
milk show a higher proportional nitrogen retention 
than  those fed on skimmed milk, those fed on whole 
milk with added cream higher still, and those fed on 
whole milk with added carbohydrates the highest of 
all. These effects arc intensified if the diets be con­
tinued for several weeks. L. F. H e w it t .

N u tritiv e  value of w heat. I. E ffect of 
v a ria tio n  of sod ium  in  a  w h ea t ra tio n . G. A.
Olson and J . L. S t. J ohn  (J. Agric. Res., 1925, 31, 
365—375).—Normal growth and reproduction were 
not obtained when rats were fed on a basal diet of 
100 g. of ground wheat, 10 g. of wheat gluten, and 
5 g. of butter fat. The addition of sodium hydrogen 
carbonate to this diet had its greatest effect when the 
percentage of sodium in the ration was raised to 
0-53; percentages of sodium in the diet greater than 
0-785 were detrimental. H. J . S h a n n o n .

R ole of cystine an d  m in e ra l e lem en ts in  
n u tritio n . E. W oods (J. Biol. Chem., 1925, 66, 
57—61).—Rats which have been stunted in growth 
by a deficiency of cystine in their food recover com­
pletely on restoration to a normal diet. Whereas 
whole-milk powder alone is not an adequate diet for 
rats over long periods, it  can be made so by the 
addition of whole wheat, probably owing to the 
mineral constituents of the latter.

C. R. H a r in g to n .
Effect of z ircon ium , tita n iu m , and  m anganese  

sa lts  on n u tritio n . C. R ic h e t , Ga r d n e r , and 
G oodbody  (Compt. rend., 1925, 181, 1105—1106).— 
Administration of daily doses of 0-1 g. per kg. of zir­
conium or titanium  citrates has no physiological 
effects on dogs. The same daily dose of manganese 
citrate has a slightly harmful effect, and the same dose 
every fourth day a slightly beneficial effect on the 
nutrition of dogs. L. F. H e w it t .

N itro g en  an d  m in e ra l balances in  in fan ts 
receiv ing  cow ’s o r  g o a t 's  m ilk . A. L. D a n iels  
and G. Stea rn s  (Amer. J . Dis. Children, 1925, 20, 
359—366).—Goat’s milk leads to a larger urinary 
excretion of phosphate than cow’s milk, and to a 
considerably smaller retention of nitrogen.

Ch em ical  Abstracts .

M etabo lism  of th e  suckling. J . E l lin g h a u s , 
E. Mü l l e r , and H. St e c d e l  (Z. physiol. Chem., 1925, 
150 , 133—148).—The nitrogen metabolism of three 
healthy human infants of about the same age and 
weight fed for six-day periods on (1 ) human milk, (2) 

o

cow’s milk mixture, (3) human milk, has been followed 
using Folin’s methods, or modifications of these, both 
for the analysis of the ingesta and of the excreta. The 
results agree well with those of older investigations 
using macro-methods. The relatively large excretion 
of uric acid by infants may be correlated with the 
relatively larger amount and greater activity of their 
glandular tissue as compared with adults.' Infants 
also excrete more ammonia nitrogen per kg. than do 
adults, thereby conserving the fixed base which is 
necessary for growth. I t  is concluded th a t six days 
is an insufficiently long time to leave between the 
experimental periods. The metabolism of infants 
and th a t of adults is not widely dissimilar considering 
the amounts and activities of corresponding tissues.

H. D. Kay.
Effect of m in e ra l con ten t of food on fa t con ten t 

of body. K. O nohara  (Biochem. Z., 1925, 163, 
61—66).—Administration to  rats of 0-1 g. of calcium 
chloride, 0-2 g. of magnesium chloride, or 0-2 g. of 
sodium chloride per diem for 3 weeks results in an 
increase of body fa t of approximately 1 % compared 
with animals not so treated. Only two out of five 
animals survived treatm ent with 0-05 g. of potassium 
chloride per dietn for the same period.

E . C. Sm ith .

Soft po rk . I. F o rm a tio n  of fa t in  the  pig.
N. R. E llis  and O. G. H a n k in s  (J. Biol. Chem., 1925, 
66, 10 1—122).—The hardening of the fat of pigs as 
they reach m aturity involves a rise in m. p. and a 
decrease in refractive index and iodine number, the 
la tter being chiefly due to  a decrease in the linoleic 
acid, since the percentage of oleic acid remains almost 
constant. The general effect is due to an increase in 
the rate of deposition of fat, which means (with a diet 
moderately low in fat) th a t progressively more of the 
deposited fa t is synthesised in the body and less 
derived directly from the fa t of the food.

C. R. H a r in g to n .
In te rm ed ia te  ca rb o h y d ra te  m etab o lism . X. 

G lycolysis. T. B r u g sch  and H . H orsters (Bio­
chem. Z., 1925, 164, 191—198).—The authors are 
unable to detect any glycolytic enzyme in the w a s h e d  
or unwashed dried liver or muscle preparations, and 
the liver and muscle glycogenase of these preparations 
is not inhibited by insulin. P. W . Clu tte r b u c k .

In te rm ed ia te  ca rb o h y d ra te  m etab o lism . XI. 
T he hexosed iphosphatase  of m uscle  an d  liver 
an d  th e  p ro d u c t of fission, hexosem onophos- 
p ho ric  acid. T. B r u g sc h , M. Ca h e n , and H . 
H orsters  (Biochem. Z., 1925, 164, 199—206).— 
Dried preparations of muscle and liver of rabbits and 
dogs contain a hexosediphosphatase which converts 
hexosediphosphoric acid into a dextrorotatory hexose- 
monophosphoric acid differing from th a t obtained 
from yeast by Robison and possessing a different 
rotation from th a t of Neuberg’s acid. This acid gives 
a strong Selivanov reaction and may be determined 
by the method of Pinoff and Gude (A., 1914, ii, 499). 
Fresh muscle contains also an a-hexosediphosphatase 
which converts the hexosediphosphoric acid into 
phosphoric acid and Isevulose, the latter being used 
for glycogen synthesis. Fresh muscle also contains a
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hexoseinonophosphatasc which converts the hexose- 
monophosphoric acid into phosphoric acid and a 
d-hexose which undergoes glycolysis, giving lactic 
acid. P. W. C lu tterb u ck .

In te rm e d ia te  ca rb o h y d ra te  m etab o lism . T. 
B rx jg sc h  and H. H o r s t e r s .  X III, F o rm atio n  of 
lac tic  ac id  in  th e  liv er fro m  acetic, ta r ta r ic , 
m alon ic, an d  succinic acids. S. N a r i t a  (Biochem. 
Z., 1925, 164, 247—256).—Acetic acid does not give 
rise to  lactic acid in the liver either under normal 
conditions or in pancreatic diabetes, whereas malonic, 
Z-tartaric, and succinic acids give lactic acid under 
both conditions. P. C. C lu t te i ib u c k .

In te rm e d ia te  ca rb o h y d ra te  m etab o lism . T.
B r u g s c h  and H . H o r s t e r s .  XIV. A ction  of 
in su lin  on m u scle  dehydrogenases. S. N a r i t a  
(Biochem. Z,, 1925, 164, 257—270).—Insulin is an 
activator of lactic acid dehydrogenase of washed 
muscle. The washed muscle of animals treated 
in  vivo with insulin shows a dehydrogenase action in 
presence of galactose, dextrose, lcevulose, d-fructose- 
diphosphorie acid, and benzaldeliyde, but it is probable 
th a t these substances act rather as substrata than as 
activators. P. W. C l u t t e r b u c k .

In te rm e d ia te  ca rb o h y d ra te  m etab o lism . T.
B r u g s c h  and H . H o r s t e r s .  XV. M uscle 
dehydrogenases. Y. H a r a d a  (Biochem. Z., 1925, 
164, 271—278).—Lactic acid dehydrogenase of fresh 
muscle has an optimum action in a concentration 
of MjlO—- i f /2-lactate, and washed muscle (poor in 
coenzyme) of M —2M.  The optimum for succinic 
acid dehydrogenase is M —MjlO,  and is not influ­
enced by washing or by higher concentrations of 
succinic acid. Malic acid inhibits lactic acid dehydro­
genase. Dried muscle contains both dehydrogenases, 
the succinic acid oxydase being more active. Since 
malic acid inhibits lactic acid dehydrogenase also in 
dried muscle, it is concluded tha t malic acid is probably 
not decarboxylated to lactic acid.

P. W . C l u t t e r b u c k .

P hysio logy  of g lands. L. A s h e r .  LXXX III. 
F o rm a tio n  of ca rb o h y d ra te s  fro m  fa t an d  its  
dependence on th e  liver. V. C a lv o -C r ia d o  (Bio­
chem. Z., 1925, 164, 7(5—96).—Addition of fat to  the 
food of rats, which had been rendered carbohydrate- 
free by feeding for several days on flesh, W itte’s 
peptone, and thyroid tablets with subsequent injection 
of phloridzin, causes an increased urinary dextrose 
excretion, the urinary nitrogen remaining constant 
or even diminishing, whilst the D/N ratio greatly 
increased. The sugar thus appearing must have 
been formed from fat. By the addition of a trace 
of sucrose to the food, the excretion of dextrose is 
still further increased, quite out of proportion to the 
amount added. P. W. C l u t t e r b u c k .

C ondensation  p ro d u c ts  of ethy l acetoacetate.
II . O xidation  an d  possib le  re la tio n sh ip  to  
an tike togenesis  in  th e  animal body. E. S. 
W e s t  (J. Biol. Chem., 1925, 66, 63—75).—Condens­
ation products of ethyl acetoacetate with aldehydes 
(e.g., ethyl benzylidenebisacetoaeetate) are much more 
readily oxidised in  vitro than  ethyl acetoacetate

itself; dextrose condenses with ethyl acetoacetate 
in presence of zinc chloride to give a compound which 
reduces Fehling’s solution in the cold. These results 
support the theory of Shaffer and Friedemann (A., 
1924, i, 1369) regarding the mechanism of the anti- 
ketolytic action of dextrose. I t  is shown th a t the 
facts th a t in the oxidation of acetoacetic acid the 
a-carbon atom is the point of attack, and th a t the 
substitution of a more strongly positive group for 
one of the hydrogen atoms attached to this carbon 
yields a more readily oxidisable compound, are in 
accordance with the electronic relationships involved.

C. It. H ahington.
E ffect of v a rio u s ca rb o h y d ra te s  on th e  k e to sis  

of s ta rv a tio n  in  h u m an  sub jects. M. W. G o ld -  
b l a t t  (Biochem. J ., 1925, 19, 948—957).—When 
administered during starvation ketosis, dextrose, 
lsevulose, sucrose, and maltose have an antiketo- 
genetic action, whilst galactose, mannose, lactose, and 
glycerol are inert. The rise in respiratory quotient 
following the injection of a sugar has been shown to 
occur some time after the maximum blood-sugar is 
reached. The maximum antiketogenetic action of 
the sugar, as evidenced by a negative nitroprusside 
reaction in the urine, has been shown to occur during 
the period of fall in blood-sugar. Evidence of some 
deficiency in storage power and oxidation of carbo­
hydrates after starvation is produced. S. S. Z ilv a .

D istrib u tio n  of p h o sp h o ru s an d  fa t  in  th e  
re s tin g  an d  fa tigued  m u scle  of th e  c a t ; p a r ­
titio n  of p h o sp h o ru s  in  th e  blood. D. P. C u th -  
b e r tso n  (Biochem. J ., 1925, 19, 896—910).—In  the 
fatigued muscle there was practically no change in 
either the total P20 5 or the total amount of inorganic 
plus lactacidogen P2O0. There was, however, an 
increase in the inorganic P20 5 of the stimulated 
muscle, the maximum increase observed being 34%. 
A decrease in the inorganic P20 3 of resting muscles 
remaining in  situ during the stimulation (maximum 
noted was 11%) was also recorded. Little or no 
effect on the organic acid-soluble P20 5 other than 
lactacidogen was observed. A consistent but small 
increase (1—2 %) in the total acid-soluble fraction was 
established. There was no alteration in the phos­
phatide P20 6. The effect of fatigue on the phosphorus 
compounds of the blood was as follows. There was 
aii increase in the inorganic P 20 5 (100% after 50 
minutes’ stimulation), in the total acid-soluble P 20 5 
(12—37%), and a decrease in the organic acid-soluble 
P ,0 5 (17—36%). There was an increase of 4—5% in 
the water content after stimulation of a muscle for 
45 min. The phosphorus-containing proteins of 
skeletal muscle belong to  the nucleoprotein group.

S. S. Z ilv a .

M etab o lism  of a rg in in e  an d  h istid ine . II . 
A r g i n i n e  and  h is tid in e  as p re c u rso rs  of p u rin es .
C. P. S t e w a r t  (Biochem. J ., 1925,19,1101—1110).— 
On a diet deficient in histidine and arginine, young 
rats lose weight, and their allantoin excretion, but not 
the to tal nitrogen excretion, falls almost to half the 
normal value. Restoration of histidine to the diet 
is followed by resumption of growth and by increased 
allantoin excretion. The restoration of arginine to
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the deficient is, however, not followed either by 
appreciable growth or by increased allantoin excretion, 
but by a cessation of both the fall in weight and the 
allantoin excretion. I t  is concluded tha t histidine 
functions as a precursor of purines in the animal 
body and th a t arginine and histidine are not com­
pletely interchangeable. Adult rats can live for 
28 days without loss of weight or decrease in the 
allantoin excretion on a diet containing only traces of 
histidine and arginine. S. S. Z i l v a .

F a te  in  th e  an im a l body of phenylsuccinic acid  
and  p-phenylhexoic acid. P. W. C l u t t e r b u c k  
and H. S. P a p e r  (Biochem. J ., 1925,19, 911—914).— 
p-Phenylhexoic acid administered subcutaneously 
in the dog as the sodium salt is excreted partly un­
changed and partly as a glycuronate; 45% of the acid 
is recovered in this way. No phenylsuccinic acid can 
be detected as an oxidation product. As i t  is also 
shown th a t phenylsuccinic acid is not easily oxidised 
in the body, it  is concluded th a t ¡3-phenylhexoic acid 
does not undergo y-oxidation. S . S . Z il v a .

Iod ine m etab o lism . W. H . .V e i l  and A. S tu r m  
(Deut. Arch. Klin. Med., 1925, 147, 166—223; from 
Chem. Zentr., 1925, II , 1187—1188).—The average 
iodine content in human blood in late summer and 
autum n is 0-0128 mg.%, and in winter 0-0083 mg.%. 
The organic iodine is 65% of the total. The partition 
of iodine between plasma and corpuscles corresponds 
approximately with their relative volumes. The 
iodine of the blood originates principally in the 
thyroid. Oral administration of 0-5 g. of potassium 
iodide produced very little effect on the iodine content 
of the blood after 24 hrs. Up to 68% of the iodine 
was recovered in the urine. In  one case, a decrease 
in organic iodine in blood occurred after administration 
of iodine in inorganic form. Resorption of iodine 
after administration of thyreoidin is similar to th a t of 
potassium iodide, except that, owing to digestion, 
part of the organic iodine is changed to inorganic 
forms. Absorption takes place partly as organic 
iodine. Elimination of iodine in the urine takes place 
more slowly than in the case of administration of 
potassium iodide. In  the urine containing the 
greatest amount of iodine, 33% of the iodine was in 
organic form. In  untreated goitre, hyperiodsemia 
was observed. During menstruation, pregnancy, and 
childbed, marked hyperiodsemia was observed. Stimu­
lation of the sympathic system by means of adrenaline 
resulted in four cases in a temporary hyperiodsemia 
followed by hypoiodrcmia. In  fever, there was no 
hyperiodsemia corresponding with the sympathicotonic 
stage, but an actual hypoiodsemia, due probably to 
increased demand by the tissues and increased excre­
tion of iodine in the urine. G. W. R o b in so n .

M etab o lism  u n d e r  reduced  a tm o sp h eric  
p re ssu re . II . B ehav iou r of blood an d  of liver.
W. L a u b e n d e r  (Biochem. Z., 1925,165, 427—442).— 
W ith normal guinea-pigs, starvation for 48 hrs. and 
continued subnormal feeding lead to an increase of 
the residual nitrogen of the liver, the peptone-nitrogen 
being greatly increased, the urea- and amino-nitrogen 
only slightly. The residual-nitrogen values are not 
altered by an oxygen-lack corresponding with a

pressure of 430—380 mm., but are increased under 
pressures of 330—230 mm. up to  15-9—18-8% and 
in starving animals up to 12-1—14-5%. This increase 
is due chiefly to an increase of amino- and urea- 
nitrogen. During oxygen-lack only slight changes 
occur in sugar and residual nitrogen content of blood.

P. W. C l b t t e r b u c k .
Effect of ra d iu m  on m etab o lism . J . R o s e n -  

b lo o m  (J. Metabol. Res., 1923, 4, 75—88).—In tra ­
venous injection of 0-1 mg. of radium in dogs produced 
an increase in the nitrogen, total sulphur, and neutral 
sulphur excretion, but not in tha t of creatinine and 
uric acid. Local application in carcinoma produced 
retention of nitrogen, sulphur, calcium, magnesium, 
and phosphorus. The analytical picture of the urine 
was normal. C h e m ic a l A b s t r a c t s .

B iological ac tion  of X -rays of d iffe ren t w ave­
leng ths. A. D a u v i l l i e r  (Compt. rend., 1925, 181, 
1130—1132).—A criticism of the conclusions of Dognon 
(Thesis; Strasbourg, 1925), who examined the action 
of rays of wave-lengths 0-22, 0-70, and 1-54 A. on the 
eggs of Ascaris, and deduced tha t the absorption of 
equal amounts of energy resulted in very different 
biological action. I t  is shown, on the contrary, tha t 
the results indicate equality of biological action for 
equal energy absorbed, a conclusion supported by a 
study of the literature, and from general considerations.

S. I . L e v y .
A b sorp tion  of electro ly tes in  sm a ll in testine .

Z. M a lk ie v ic z  (Bull. Intern. Acad. Polonaise, 1925, 
B, 259—275).—The absorption of sodium, potassium, 
and calcium chlorides was studied by introducing 
isotonic solutions of these salts (0-78% NaCl) into the 
small intestine of a dog through fistulse, and later 
measuring and analysing the unabsorbed residue. 
The sodium chloride (and calcium chloride) solution 
is rapidly absorbed, but a t the same time potassium 
and calcium ions pass into the intestine, so tha t the 
unabsorbed residue contains all three ions. In  the 
case of potassium chloride, the passage of sodium 
into the intestine, accompanying the absorption of 
the potassium, is so considerable tha t the total 
volume of fluid in the intestine may actually increase. 
Ringer’s solution and a mixture of the potassium 
and calcium chloride solutions are uniformly absorbed, 
but in a mixture of the sodium and potassium chloride 
solutions, whilst the potassium is rapidly absorbed, 
sodium either passes into the intestine, or is only 
slowly absorbed. In  general, absorption is accom­
panied by a readjustment in the concentrations of the 
ions, tending to bring them into closer conformity 
with the concentrations in the blood. In  all cases, 
there is a passage of carbonate ions into the intestine, 
with consequent increase in alkalinity.

H. P. M a rk s .
Influence of p regnancy  on lip in s  of blood. M.

T y l e r  and F. P. U n d e r h i l l  (J. Biol. Chem., 1925, 
66, 1—14).—During pregnancy, the total cholesterol 
and lecithin of the whole blood progressively increase 
in amount from the third month until term ; the 
increase is maintained during the first two weeks post 
partum. The proportion of lecithin to cholesterol is 
not changed from the normal, but cholesterol esters
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form  a  higher p ro p o rtio n  of th e  to ta l cholesterol th a n  
in  no n -p reg n an t w om en. C. R. H a r in g to n .

A ction of choline an d  of a  choline e s te r  on the  
blood p re ssu re  a f te r  rem o v a l of th e  su p ra re n a l 
g lands. S . G l a u b a o h  and E. P . P i c k  (Arch. exp. 
Path. Pharm., 1925, 110, 212—224).—“ Cholazyl ” 
(a preparation described as chloroacetylcholine 
chloride urea) is ten times as effective in reducing the 
blood pressure in decerebrate cats as is choline. After 
atropine, both drugs raise the blood pressure, cholazyl 
being some five times the more active. Extirpation 
of the suprarenal glands weakens or destroys the 
latter effect of the ester, but not of choline.

R. K . C a n n a n .
D iuretic  ac tion  of th eo b ro m in e  derivatives. 

H. V ie th  and E. L e u b e  (Biochem. Z., 1925, 163, 
13—26).—The diuretic action of theobromine and 
theophylline substituted in the 1 -position by acyl, 
alkyl, and carbalkoxyl groups has been investigated. 
Of these only acetyltheobromine shows a greater 
diuretic power than theobromine. The diuretic 
action of purine derivatives is increased by simul­
taneous administration of salicylates, more par­
ticularly of calcium salicylate, bu t these cause 
increased lieart-rate, whereas theobromine has no 
action on the heart. Cinnamoyl-, carbomethoxy-, 
and nitro-theobromine arc irritant and cause albumin­
uria, although the latter is a very active diuretic.

E. C. S m it h .
T oxicity  of hexosed iphosphoric  acid. N. 

A b e l l e s  (Biochem. Z., 1925, 163, 226—229).— 
Intraperitoneal injection of 0-46 g. of hexosediphos­
phoric acid as the sodium salt proves fatal to 100-g. 
rats. The symptoms are those of phosphate poison­
ing. The toxicity of hexosediphosphoric acid is to 
th a t of phosphoric acid (referred to P20 5) as 2 : 3 ,  
but there is no evidence of detoxication of phosphoric 
acid in the organism via hexosediphosphoric acid.

E. C. S m it h .
T oxicity  of a rsen ic  u n d er reduced  a tm o sp h eric  

p re ssu re . E. I s e i j n  (Arch. exp. Path. Pharm., 
1925, 110, 66—75).—The lethal dose for rabbits of 
atoxyl and of sodium cacodylate is lowered when 
the animals are kept under reduced pressure. This 
is not due to increased retention of the arsenic. 
Methods of determining arsenic in urine, faeces, and 
liver are described. H. P. M a rk s .

N itro g en  m e tab o lism  in  lead  poisoning. A.
T s c h e rk e s s  (Arch. exp. Path. Pharm., 1925, 110, 
174— 197).—In sub-acute poisoning there is an 
intensified nitrogen metabolism. In  chronic poison­
ing two periods may be distinguished. In  the first, 
there is increased nitrogen metabolism. This is 
followed by a decrease and general distortion of the 
protein metabolism, suggesting an attem pted com­
pensation for an impaired function of the oxidation 
mechanisms by diminished intake and metabolism.

R. K . C a n n a n .
C holesterol in  lead  poisoning. K r e t s c h m e r  

and F r i e d e r  (Biochem. Z., 1925, 164, 44—46).— 
The cholesterol content of the serum is reduced and 
th a t of the whole blood is increased by lead 
poisoning. P. W. C l u t t e r b u c k .

T ra n sm in e ra lisa tio n  in  poison ing  by  m erc u ric  
ch loride. H . S t r a u b  and K . G o l lw i tz e r - M e ie r  
(Deut. med. Woch., 1925, 51, 642—645; from Chem. 
Zentr., 1925, II, 323).—In  the anuric stage of mercuric 
chloride poisoning there is an increase in the content 
of nitrogen and salts in the blood corresponding to a 
retention of these constituents. During recovery, i.e., 
when the kidneys are again functioning, the nitrogen 
and sodium chloride balances are markedly negative. 
The elimination of the debris of toxically degraded 
tissues and the migration of sodium, chloride, and 
hydrogen carbonate ions (transmineralisation) from 
the blood to the tissue in the anuric stage and to the 
urine in the polyuric stage is not so much the conse­
quence of the pathological condition of the kidneys 
as of general protoplasmic injury.

G. W. R o b in so n .

In trav en o u s s ilv er th e rap y . VI. B acte ric ida l 
ac tion  of in jections of ion ised  s ilv er sa lts . K.
VON N e e r g a a r d  (Arch. exp. Path. Pharm., 1925, 
110, 103—120; cf. A., 1925, i, 1212, 1357; this vol., 
92).—A discussion of the therapeutic action of 
colloidal and ionised silver preparations. The maxi­
mum silver concentration attainable in the body- 
fluids by administration of ionisable salts is more 
than sufficient for bactericidal purposes, but the 
bactericidal dose lies very close to the tolerance 
limit of the animal. The latter may be raised 
slightly by repeated injections, whilst a combination 
of silver with certain toxic dyes may achieve some 
diminution of the former. The doses of silver 
preparations normally employed are too small to be 
of therapeutic value. H. P. M a rk s .

[N on-]detoxicating  effect of d ex tro se  in  
g uan id ine  po isoning. J . B a k u c z  (Arch. exp. 
Path. Pharm., 1925, 110, 121—128).—Although the 
convulsive symptoms following an injection of 
guanidine are accompanied by a fall in the blood- 
sugar, they are not relieved by administration of 
dextrose. H. P. M a rk s .

M etab o lism  of th e  liv e r  in  ch lo roform  and  
p h o sp h o ru s  po isoning. R. H u r t h l e  (Arch. exp. 
Path. Pharm., 1925, 110, 153—173).—The accumul­
ation of acetoaeetic acid hi the perfusion of the ra t’s 
liver with this substance was greater in the ease of 
the poisoned animal than in the normal, and was 
accompanied by an increase in (i-hydroxybutyric 
acid. Both in the normal and in the poisoned liver, 
the addition of acetoaeetic acid to the perfusate led 
to  a considerable production of (3-hydroxybutyric 
acid, whilst addition of the latter gave similar yields 
of acetoaeetic acid. The poisoning would seem to be 
associated with a diminished capacity to decompose 
acetoaeetic acid together with a possible increase in 
the metabolism of the unknown precursors of ¡3-hydr- 
oxybutyric acid. R. K. C a n n a n .

N arco tic  and  tox ic  effects of halogen  d eriv ­
a tives of hy d ro carb o n s. J . M u l l e r .—See B., 1926, 
75.

Influence of n a rco tics  on su rface  tension . E.
C z an ik  (Biochem. Z., 1925, 165, 443—460).—The 
surface tension of aqueous solutions against air,
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paraffin oil, or nitrobenzene is decreased by a number 
of alkaloids (both stimulating and inhibiting), chloral 
hydrate, phenol, etc., the amount of decrease in­
creasing with increasing concentration and being 
much greater against paraffin oil and nitrobenzene 
than against air. The various pharmacological 
actions of these substances cannot therefore be 
attributed simply to an effect on surface tension.

P. W. C l u t t e r b u c k .

In tox ica tion  by su lphonal. L ocalisation  of the  
su lphonal an d  haem atoporphyrin . R. F a b r e  and 
H. S im o n n e t (Bull. Soc. Chun, biol., 1925, 7, 1129— 
1130).—A rabbit which had received 1 g. of sulphonal 
per day for 12  days was killed, and the following 
quantities of sulphonal were recovered from the 
various organs: brain and cord, 0-057 g . ; liver, 
0-043 g . ; kidneys, 0-018 g . ; muscle (24 g.), 0-015 g . ; 
blood (7-5 g.), 0-009 g . ; spleen, 0-007 g. Hasmato- 
porphyrin was definitely detected only in the bile, 
the urine, and, in very small amounts, in the blood.

C. P. S te w a r t .

C om parative  ac tions of sev era l local anaes­
th e tics  on th e  h e a r t  an d  in testin e . F . L a s c h  
(Arch. exp. Path. Pharm., 1925, 1 1 0 , 142—152).— 
In  a series of six local anaesthetics (cocaine and 
substitutes) no relation was found between the 
activity on the frog’s skin, the isolated frog’s heart, 
and the surviving ra t’s intestine.

R. K. C a n n a n .

Influence of lec ith in s  on th e  ac tion  of d ru g s .
VI. D. M. L a w ro w  (Biochem. Z., 1925,161, 257— 
274).—If lecithins be injected subcutaneously or 
intraperitoneally into dogs or rabbits, daily, during 
a week before an injection of morphia, the effect of 
the latter is distinctly diminished. This diminution 
is also evident if the lecithin be injected just after 
the dose of morphia. H. I. Coombs.

Is  enzym e ac tion  collo ido-chem ical ?  (Inves­
tig a tio n  w ith  pepsin .) H. W. v a n  U r k  (Biochem. 
Z., 1925, 165, 358—363).—The changes of viscosity 
of pepsin solutions with changes of concentration of 
hydrochloric acid and of various salts may be explained 
in terms of changes of dissociation. No viscosity 
difference is caused by anions up to a salt concentration 
of il//2. P. W. C l u t t e r b u c k .

K inetics of enzym e action. G. E. B rig g s  
(Biochem. J ., 1925, 19 , 1037—1038).—Theoretical.

S. S. Zilva.

Do sp rin g -w a te rs  con ta in ing  ca rbon  dioxide 
an d  hydrogen  ca rb o n ates  activate  am ylases ?
M. L o e p e r  and A. M o u g e o t (Compt. rend. Soc. 
Biol., 1925, 92 , 569—571; from Chem. Zentr., 1925, 
II, 1173).—Spring-waters containing carbon dioxide 
and hydrogen carbonates have no amylolytic action, 
but strongly activate the amylase of saliva and 
pancreatic juice. The effect is not due to the alkali 
present, since a solution of a hydrogen carbonate 
does not behave in this way. Removal of carbon 
dioxide by boiling does not destroy the activating 
effect. This excludes also the possibility of the 
action being due to a biological factor. The effect

cannot be due to radioactivity nor to the influence of 
Pa, since the latter is considerably changed on 
boiling. G. W. R o b in so n .

S p rin g -w a te rs  con tain ing  h ydrogen  ca rb o n ­
a te s  an d  th e  activ ity  of in v e rta se  fro m  b ee r 
yeast. A. M o u g e o t and V. A u b e r t o t  (Compt. 
rend. Soc. Biol., 1925, 92, 1504— 1506; from Chem. 
Zentr., 1925, II, 1173; cf. preceding abstract).—The 
effect of spring-waters on invertase depends simply 
on the p a of the solution. G. W. R o b in so n .

V aria tions of phosp h o ru s-co n ta in in g  lip in s  
d u rin g  liv er au to lysis. C. A rto m  (Bull. Soc. Chim. 
biol., 1925, 7, 1099—1128).—In  the liver of normal 
dogs the fa tty  acids arc present chiefly as phosphat­
ide, and vary only within narrow limits. The 
chloroform-soluble phosphorus can be divided into 
three fractions : (1 ) true phosphatide phosphorus,
(2) “ carnithin ” phosphorus, and (3) acetone-soluble 
phosphorus. Since the ratio of phosphatide fa tty  
acid to phosphatide phosphorus is almost 18, almost 
all the phosphatides are to be classed as lecithins or 
cephalins. During antiseptic autolysis, the phosphat­
ide content of the liver gradually diminishes, more 
rapidly in the case of dogs killed during digestion or 
after administration of hydrochloric acid than in the 
case of fasting dogs, more slowly than usual when an 
excess of fa t has been added to the liver tissue. 
Since the ratio of phosphatide fa tty  acid to phosphat­
ide phosphorus usually varies little during autolysis, 
it seems th a t there is a complete cleavage of the 
molecule with liberation of the whole of the fa tty  
acid. Sometimes, however, the ratio is appreciably 
decreased, indicating an incomplete cleavage, and 
experimental addition of fa t usually leads to a slight 
increase in the ratio. The “ carnithin ” phosphorus 
diminishes more rapidly than that of the phosphat­
ides. The acetone-soluble phosphorus, on the other 
hand, increases both in absolute amount and relatively 
to the total chloroform-soluble phosphorus.

C. P. S te w a r t .

D ia s ta s e .  I I  a n d  I I I a .  V. S y n ie v s k i  (Bull. 
Intern. Acad. Polonaise, 1925, A, 47—50, 51—54).— 
See this vol., 93.

E nzym e ex trac ted  fro m  seeds of R ham nus, 
rh am n o d iasta se . M. B r i d e l  and C. C h a r a u x  
(Compt. rend., 1925,181, 925—926).—I t  is suggested 
that the enzyme extracted from seeds of Rhamnus 
utilis, R. frangula, etc., which hydrolyses various 
complex glucosides without breaking down the 
polysaccharides (A., 1911, i, 391; 1924, i, 659; 
1925, i, 336), be named rhamnodiastase. A modified 
method for its preparation is described.

L . F . H e w it t .

G lucosides in  p lan ts  hydro lysed  by rh a m n o ­
d iastase . M. B r i d e l  and C. C h a r a u x  (Compt. 
rend., 1925,181, 1167—1168).—The effect of rhamno­
diastase (cf. preceding abstract) on the rotatory power 
and reducing power of aqueous extracts of twelve 
plants lias been examined. This provides a method 
of investigation of the carbohydrates contained in 
plant glucosides. L. F . H e w i t t .
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F ate  of in v erta se  in  th e  n o rm a l and  im m u n e  
o rg an ism . A. S am iss lo v  (Biochem. Z., 1925, 164, 
110—116).—The rate of disappearance . from the 
blood-stream of invertase after its injection into 
normal rabbits or rabbits which had received pre­
liminary injection of yeast autolysate, is measured. 
Invertase added to blood of normal or immunised 
rabbits in vitro does not disappear appreciably in 
6 hrs. The injected invertase is neither destroyed 
nor adsorbed by the corpuscles, but is adsorbed by 
the cells of various organs, e.g., in immunised animals 
the liver adsorbs 50—60% of the invertase, whilst in 
normal animals only 20—30%.

P. W. C l u t t e r b u c k .
Effect of rad ioac tive  rad ia tio n s  an d  X -rays on 

enzym es. IV. Effect of rad ia tio n s  fro m  ra d iu m  
em an a tio n  on so lu tions of invertase . R. G.
H u s s e y  and W. R. T hom pson  (J. Gen. Physiol., 
1925, 9, 211—215; cf. A., 1923, i, 871; J . Gen. 
Physiol., 1923—4, 6, 1 , 7).—The inactivation of 
invertase by (3-radiation from radium emanation can 
be explained quantitatively on the same basis as 
th a t of trypsin and pepsin previously reported. 
Within limits, the rate of inactivation is inversely 
proportional to the volume of the solution.

C. P. S te w a r t .

M altase  fro m  b arley  m a lt. H. P r in g s h e im  and 
J . L e ib o w itz  (Biochem. Z., 1925, 161, 456—458).— 
A sample of maltase is described which is apparently 
different from formerly known samples, in th a t it 
has not the usual sensitivity to acidity. I t  is active 
between p a 3 and 7-5 and has its optimum between 
p a 4-5 and 5. H. I. Coombs.

E nzym ic cleavage of cellulose. P. K a r r e r ,  
P. S c h u b e r t ,  and W. W e h r l i .—See B., 1926, 44.

A ction of em u lsin  on am ygdalin . L . R o sf.n - 
t h a l e r  (Arch. Pharm., 1925, 263, 563—566).— 
When this hydrolysis is followed quantitatively, the 
amounts of hydrocyanic acid and dextrose formed 
being determined, results are obtained th a t agree 
only with the supposition th a t the primary products 
are dextrose and mandelonitrile glucoside, the latter 
being then hydrolysed itself (cf. Auld, J.C.S., 190S, 
93,1276). There is no indication th a t gentiobiose is 
a direct scission product, but a little is possibly 
formed. W. A. S i lv e s t e r .

P erh y d rid a se  of m ilk . B. S b a r s k y  (Biochem. 
Z., 1925, 164, 442—443).—A reply to Hopkins and 
Dixon (A., 1925, i, 1506). E. C. S m ith .

T oxic action  of hydrocyanic acid  on laccase 
an d  i ts  re la tio n sh ip  to  th e  reac tio n  of the  
so lu tion . P. F l e t j r y  (Compt. rend. Soc. Biol., 
1925, 92, 596—598; from Chem. Zentr., 1925, II, 
1172).—Hydrocyanic acid solution (0-67 mg. per 
litre) reduces the activity of laccase to 60%. The 
original activity is restored if the hydrocyanic acid is 
removed by a stream of air. Hydrocyanic acid acts 
as a negative cata lyst; its effect is not directly pro­
portional to  concentration, but shows a logarithmic 
relationship. The maximum toxicity is shown a t 
the optimum p a for the action of the enzyme.

G. W. R o b in so n .

Significance of m eta llic  sa lts  in  th e  ac tion  of 
b lood  lipases. L. E. W a lb u m  and K. B e r t h e l s e n  
(Z. Immunit., 1925, I, 42, 467—476; from Chem. 
Zentr., 1925, II , 307).—The effect of metallic salts in 
increasing lipolysis by blood lipase, as also their effect 
on the formation of agglutinins and amboceptors 
and on the action of bactericidal substances, depends 
to some extent on the atomic numbers in the 
individual chemical groups. The effect generally 
increases with decrease in the atomic number.

G. W. R o b in so n .

A ction of u re th an es  on se ru m  lipase. P. R o n a  
and A. L a s n i tz k i  (Biochem. Z., 1925, 163, 197— 
225).—At low concentrations of urethane, the in­
hibitory action on serum lipase is directly proportional 
to  the concentration. At concentrations of CHAT 
and above, the inhibition follows the adsorption 
isothermal. Methyl-, ethyl-, and propyl-urethaues 
show increasing inhibition, but do not exactly obey 
Traube’s law. isoPropylurcthane behaves anomal­
ously, being strongly inhibitory a t low concentrations. 
Inhibition increases with decreasing concentration of 
the lipase, hence the active surface of the latter m ust 
increase on dilution. The inhibitory action of 
urethane on lipase is reversible. E. C. S m ith .

Effect of d iffe ren t p re p a ra tio n s  of th e  qu in ine 
g ro u p  on th e  enzym ic functions of th e  o rg an ism . 
V. E ffect of concen tra tion  of th e  s u b s tra te  on 
th e  hy d ro ly sis  of tr ia c e tin  by  p an c rea tic  lipase.
J . A. S m o ro d in c e v  and V. A. D a n i lo v  (Biochem. 
Z., 1925, 164, 394—400; cf. this vol., 94).—Quinine 
hydrochloride accelerates the hydrolysis of 0-5— 1 % 
solutions of triacetin by pancreatic lipase. No effect 
is shown in 3—5% solutions until the third hour, 
when a retarding effect is manifested. The velocity 
of hydrolysis in presence or absence of quinine is 
independent of the initial concentration of triacetin, 
and follows the course of a unimolecular reaction. 
The constant of this reaction is less for higher con­
centrations of triacetin than for lower.

E. C. S m ith .

N a tu re  of so-called  se ru m  an tipepsin . W.
M o z o lo v sk i and H . H i la r o v ic z  (Biochem. Z., 1925, 
164, 295—311).—The inhibitory action of serum on 
peptic digestion, and the phenomena explained by 
adsorption of pepsin by a serum antipepsin, can be 
fully accounted for by the change in p a brought 
about by the addition of the serum. E. C. S m ith .

B uffers in  th e  s tu d y  of p ro teases . II I . 
Influence of bu ffers  on th e  p s  d u rin g  th e  
d igestion  of caseinogen by th e  m eth o d  of G ross. 
J . A. S m o ro d in c e v  and A. N. A d o v a  (Bull. Soc. 
Chim. biol., 1925, 7, 1154—1157).—The presence of 
buffers does not cause any alteration in p a during 
the digestion of caseinogen by pepsin.

C. P. S te w a r t .

E ffect of rad ia tio n s  fro m  a m erc u ry  a rc  in  
q u a rtz  on enzym es. I. Effect of u ltra -v io le t 
ra d ia tio n  on pepsin . R. G. H u s s e y  and W. R. 
T hom pson  (J. Gen. Physiol., 1925, 9, 217—219).— 
Pepsin in solution is inactivated by the radiations 
from a mercury arc in quartz, the effective radiations,
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apparently, being those in the ultra-violet region. 
The reaction appears to bo unimolecular.

C. P. S te w a r t .

T ry p tic  d igestion  w ith  low  concen tra tions of 
enzym es. III . R. E h r e n b e r g  (Biochem. Z., 
1925, 161, 348—360).—Further evidence is brought 
forward to  support the author’s view th a t enzyme 
action changes during its course, quantitatively and 
qualitatively, and the nature of the substrate affects 
this change. Evidence is also brought to show 
th a t a mere change of enzyme concentration qualit­
atively affects the course of hydrolysis (cf. A., 1925, 
i, 202). H. I. Coombs.

T yrosinase , i ts  ac tion  on phenols, ty rosine , 
an d  o th e r am ino-acids. R. A. M cC an ce  (Biochem. 
J., 1925, 19, 1022— 1031).—Quinol, which is spon­
taneously oxidised by atmospheric oxygen, reduces 
methylene-blue only extremely slowly. I t  reduces 
dinitrobenzene. In  the presence of an amino-acid, 
however, quinol and pyrocatechol both reduce 
methylene-blue freely. After complete reduction of 
the methylene-blue the amino-nitrogen content of 
the amino-acid is unaltered, and there is no increase 
in ammonia. p-Cresol does not reduce methylene- 
blue, but docs so very slowly in the presence of 
glycine. The spontaneous oxidation of all the phenols 
examined was not affected by M /500-potassium 
cyanide, although this treatm ent inhibits both the 
aerobic and anaerobic action of tyrosinase. Tyrosino, 
being both an amino-acid and a phenol, reduces 
methylene-blue slowly. Tyrosinase catalyses the 
reduction of methylene-blue by a solution of p a 8 of 
p-cresol and glycine. The action of tyrosinase on 
tyrosine depends on the fact th a t the compound is 
an amino-acid and a phenol. Additive compounds 
have been prepared from pyrocatechol and diethyl- 
amine (2:1 mol.), m. p. 7S—79°; rcsorcinol and 
diethylamine (2:1), m. p. 115°; benzoquinone and 
2>-cresol (1:2), orange-red, m. p. 63-5°. This compound 
is not identical with the compound formed by the 
_p-cresol-tjnosina.sc system. S. S. Z ilva.

F o rm atio n  of ace ty lm etby lcarb ino l and  p-/- 
bu ty lene glycol in  m e tab o lism  of yeast. A. J . 
K lu y v e r ,  H. J . L. D o n k e r ,  and F. Y’t . H ooft 
(Biochem. Z., 1925, 161, 361—378).—A method is 
described for detecting the above compounds in 
presence of large amounts of impurities. The first- 
named compound is converted into diacetyl (which 
can be distilled off and identified) by ferric chloride, 
and then the second compound can also be oxidised 
to diacetyl by means of bromine. If suitable hydrogen 
acceptors are added to fermenting dextrose solutions, 
both acetylmcthylcarbinol and Py-butyleno glycol 
are formed from the accumulated acetaldehyde. 
When air is blown through a fermenting sugar solu­
tion the oxygen also acts as a hydrogen acceptor.

H. I. Coom bs.

O ccurrence of an  am ino-acid  con tain ing  su l­
p h u r  in  th e  alcoholic e x tra c t of yeast. S. O d a k e  
(Biochem. Z., 1925,161,446—455).—From the mother- 
liquors of adenylthiomethylpentose (cf. A., 1925, i, 
338), obtained from the alcoholic extraction of 6000 kg. 
of yeast, 0-6 g. of a sulphur-containing amino-acid,

C5H u 0 2NS, m. p. 272—273°, was obtained. The 
aqueous solution had [a]ÿ —11-77°, and except for a 
small variation in this value, the compound has the 
same properties as th a t described by Miiller (A., 
1923, i, 869, 963) from the products of hydrolysis of 
caseinogen and egg-albumin. The properties and 
reactions of the acid are described and the copper 
salt and naphthylcarbimide derivative, m. p. 187° 
(uncorr.), were also prepared. H. I. Coombs.

V olutin  in  y east cells. M. G la u b i tz .—Sec B., 
1926, 25.

L ab o ra to ry  p u re  cu ltu re  ap p a ra tu s . F. M.
H i l d e b r a n d t . —See this vol., 142.

E n d o 's  m ed iu m  fo r Bacillus coli. N. M.
H a r r i s .—See B., 1926, 78.

S a lt action. X. Influence of electro ly tes on the 
v iab ility  and  e lec trophoretic  m ig ra tio n  oîBacillus 
coli. H. J . S h a u g h n e s s y  and Iv. I. C r i s w e l l  
(J. Gen. Physiol., 1925, 9,123—136).—Electrophoretic 
charge is highest in distilled water adjusted to p a 6-0 
or p a 8-0 ; in the presence of salts, p a 8-0 is somewhat 
more favourable to electrophoretic charge (although 
much less so to viability) than pn 6-0. At p n 11-0, 
electrophoretic charge is only slightly decreased, but 
a t p n 2-0 it  may even be reversed. Sodium chloride 
solutions, in concentrations ranging from 0-0145 to
0-725Ü/, were somewhat toxic and tended to decrease 
electrophoretic charge; calcium chloride in similar 
concentrations was more toxic; Locke-Ringer solu­
tion was slightly toxic (although less so than pure 
salt solutions) and depressed the migration velocity 
a t all p a values. I t  is concluded tha t the parallelism 
between viability and electrophoretic charge is not a 
closo one, and th a t the two effects seem, on the 
whole, to follow different laws. C. P. S te w a r t .

B ehav iou r of p y rim id in e  deriva tives in  o rg an ­
ism s. II . A ction of Bacillus coli on u rac il and 
cytosine. A. H a h n  and L. S c h a f e r  (Z. Biol., 1925, 
83, 511—514).—Cytosine is deaminated by Bacillus 
coli, as by yeast (A., 1923, i, 1269). The uracil 
formed is not further attacked. H. P. M a rk s .

B acillus pyocyaneus. R elation  of its  m e ta ­
b o lism  to  in tram o lecu la r re sp ira tio n . O.
A c k l in  (Biochem. Z., 1925,164,312—370).—Bacillus 
pyocyaneus is capable of vigorous growth on artificial 
media containing sodium nitrate and sodium lactate 
as sole source of nitrogen and carbon, respectively. 
The reaction becomes more alkaline owing to form­
ation of ammonia from nitrate. Growth can take 
place from pa 5-6 to  9-2, the optimum being from 
p H6-4 to 8-1. The reaction of maximum denitrific­
ation lies between pK 7-4 and 9-0. At p a 6-4 very little 
denitrification takes place. The character of the 
source of nitrogen is the determining factor in growth 
and pigmentation. Of the sources of nitrogen 
investigated, nitrate, ammonia, and peptone, the 
last gives maximum growth. In  cultures with 
ammonium salts as the source of nitrogen, pigment­
ation is absent. The assimilatory reactions consist 
largely in the formation of ammonia and pyruvic acid, 
from which alanine and proteins are synthesised. 
The dissimilatory reactions consist in the breakdown
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of pyruvic acid to carbon dioxide, acetaldehyde, 
alcohol, and acetic acid. In  peptone-lactic acid 
media no utilisation of lactic acid occurs. The intra­
cellular respiration, determined colorimctrically by 
addition of nitroanthraquinone, is a t a maximum in
1 -day cultures, whereas in most media the maximum 
rate of growth occurs between the first and third days. 
The presence of O-OOOOSJf-manganese chloride 
inhibits growth and reduction in nitrate-lactic acid 
media. The virulence of the organism is unaltered 
by 5— 10 days’ growth on synthetic media, no 
influence of the nature of the source of nitrogen being 
observed. The toxicity of sterile cultures is, however, 
dependent on the source of nitrogen, cultures grown 
in ammonium chloride media being less toxic than 
those grown in nitrate media. E . C. Sm ith .

L ipochrom es p re se n t in  ce rta in  b ac te ria . V.
R e a d e r  (Biochem. J ., 1925, 19, 1039—1046).— 
Sarcina aurantiaca contains two lipochromes, 
carotin and lycopin, the latter predominating. The 
pigment is formed to the same extent whether the 
organism is grown in the dark or in diffuse light. 
Direct sunlight impedes growth and prevents the 
development of colour. Although growth is much 
more vigorous a t 20° than a t 37°, pigment formation 
per mg. of growth is the same whether in light or 
dark. Strcpiothrix corallinus contains an unknown 
lipochromc for which the name “ coralin ” is sug­
gested. The maximum coloration of this pigment 
appears a t 1S°. Above 27°, only traces of colour 
are produced. Grow'th of this organism is vigorous 
from 22° to 37° and direct sunlight has no decolorising 
effect on it. Neither of the above organisms con­
tains appreciable quantities of vitamin-A. Yeast 
contains traces of carotin. Streplothrix corallinus 
contains no cholesterols or phytosterols.

S. S. Zilva.
U tilisa tio n  of th io ca rb am id e  by A spergillus  

niger. A. R ifp e l (Biochem. Z., 1925, 165, 473— 
474).—Aspergillus niger oxidises cystine to a much 
greater extent (40%) than thiocarbamide (4%).

P. W. C l u t t e r b u c k .

C hem ical com position  of th e  sp o ran g ia l w all 
of A J y x o m y c e t e s .  A. K ie s e l  (Z. physiol. Chem., 
1925, 150, 102—117).—The wall substance contains
3-63% of nitrogen, 3-98% of ether-soluble substances, 
and 2-84% of ash. I t  contains 50% of complex 
carbohydrate insoluble in water, which by acid 
hydrolysis yields, in part, dextrose. Whilst some 
27% of the cell-wall material is resistant to 66% 
sulphuric acid, by heating with alkali to  160—180°, 
9S—99% goes into solution. In  the insoluble portion, 
neither cellulose nor chitin can be detected. The 
nitrogen-free polysaccharides m ay be separated 
completely from nitrogenous substances by heating 
on the water-bath with 8% sodium hydroxide, when 
the former do not go into solution. On longer 
heating a part of the carbohydrate is gradually 
destroyed. The name “ myxoglucosan ” is given 
to the polysaccharide which is resistant to the action 
of S% sodium hydroxide. Previous treatment of the 
wall substance wdth 2% hydrochloric acid largely 
diminishes the yield of polysaccharide insoluble in

sodium hydroxide. I t  is probable th a t there is 
protein in the wall material, since a portion of the 
nitrogen insoluble in hydrochloric acid appears to  be 
soluble in pepsin solutions. No definite protein 
colour reactions were observed. H. D. K a y .

E ffect of p a on th e  ava ilab ility  of iro n  fo r 
Chlorella  sp . E. F. H o p k in s  and F. B. W a n n  
(J. Gen. Physiol., 1925, 9, 205—210).—In a phosphate 
buffered nutrient solution the acid limit for growth 
of Chlorella Sp. was p a 3-4; the optimum p a 5-7 ; and 
the alkaline limit p a 6-1 . When special precautions— 
omission of calcium from the medium and addition 
of sodium citrate—were taken to  prevent removal 
of iron by precipitation or adsorption a t the more 
alkaline reactions, growth was maximal a t p a 7-5.

C. P. S te w a r t .

P en e tra tio n  of ca rb o n  dioxide in to  liv ing  
p ro to p lasm . W. J .  V. O s t e r h o u t  and M. J . 
D o rc a s  (J. Gen. Physiol., 1925, 9, 255—267; cf. 
A., 1925, i, 1355).—Little or no carbon dioxide enters 
normal cells of Valonia macrophysa except in the 
form of undissociated molecules. Whenever the 
interior of a cell is more acid than the surrounding 
medium (excess of base being the same in both) the 
internal concentration of total carbon dioxide at 
equilibrium may be expected to be less than the 
external. C. P. S te w a r t .

A ccum ula tion  of b rillian t-cresy l-b lu e  in  the  
sap  of liv ing  cells of A itella  in  th e  p resence of 
am m o n ia . M. I r w i n  (J. Gen. Physiol., 1925, 9, 
235—253).—When living cells of NiteUa are placed in 
a solution of brilliant-cresyl-blue containing ammon­
ium chloride, the rate of accumulation of the dye in the 
sap is less than when ammonium chloride is absent, 
this decrease occurring without any increase in the p a 
of the cell sap. Since the decrease in the rate of 
accumulation of the dye takes place only when 
ammonia is present in the sap, and not when the 
ammonia is confined to the external solution, it  is 
interpreted as being due to competition between the 
ammonia and the dye for certain substances in the 
cell. C. P. S te w a r t .

P ro to p la sm . C om position  of th e  p lasm o d iu m  
of Reticularia lycoperdon. A . IvlESEL (Z. physiol. 
Chem., 1925, 150, 149—176).—The plasmodium 
gave the following figures (on the dry weight) : fat, 
17-85; lecithin, 4-67; cholesterol, 0-58; reducing 
sugar, 2-74; non-reducing, soluble carbohydrate (not 
glycogen), 5-32; glycogen, 15-24; difficultly hydrolys- 
able polysaccharide, 1-78; nitrogenous extractives, 
12 -00; protein (partly nucleoprotein), 20-65; “ plast- 
in,” S-42; nucleic acid, 3-68; fa t of lecitho-protein 
(?), 1-20; unknowm residue, 5-87%. H. D. K a y .

C holestero l-syn thesising  function  of th e  
sp leen  : influence of in te rn a l sec re tion  of the  
sp leen  on cho leste ro l in  m uscle. J . E . A b e lo u s  
and L. C. S o u la  (Compt. rend., 1926,182,9S—100).— 
In  normal dogs there is more cholesterol in venous 
than in arterial blood, but this is not the case in the 
posterior limb when the trunk of the crural and 
sciatic nerves is severed. - When the peripheral ends 
of the severed nerves are subjected to galvanic stimu-
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lation, the venous blood cholesterol content is increased 
by the tetanus produced. In  the splenectomised 
dog stimulation of the severed nerves does not 
produce this increase unless an extract of spleen is 
injected into the opposite saphenous vein. That the 
influence of the spleen is not direct secretion of 
cholesterol is shown by the fact th a t in the above 
experiments no increase in cholesterol content of the 
blood in the vein leading directly from the spleen is 
observed. L. F . H e w i t t .

P ro p e rtie s  an d  com position  of oocytin. II.
G. W. C l a r k  and P. W. S h a rp  (J. Biol. Chem., 1925, 
66, 123—131).—Oocytin has been prepared by a 
method similar to th a t previously described (A., 1918, 
i, 463) from the blood of all mammalian species so 
far investigated, and also, in much greater yield, 
from tha t of the fowl and the tu rkey ; the latter result 
suggests th a t it may be derived from the nuclear 
material of the red cells; it could not be obtained 
from an abdominal transudate, but was isolated in 
undiminished yield from serum which had been kept 
for 15 months a t 4°. The activity of the oocytin, 
measured by the fertilisation membrane formation 
in sea-urchin’s eggs activated with strontium chloride, 
was greatest in those preparations derived from adult 
male animals. Similar membrane formation was 
observed with nucleic acids from yeast, thymus, and 
salmon sperm, but these substances were much less 
active than oocytin. C. R. H a r in g to n .

Active p rin c ip les  of p itu ita ry  ex trac t. H. H.
K naus (J. Pharm. Exp. Ther., 1925, 26, 337—346).— 
When given intravenously, pituitary extract equiv­
alent to 0-01 mg. of fresh posterior lobe per kg. was 
required to  produce an appreciable rise in the blood 
pressure of the pithed cat, and 0-004 mg. to show an 
effect on the uterus. W ith intra-arterial administra­
tion, the minimal doses were 0-6 and 0-01 mg. per kg., 
respectively. These results and those of intra­
muscular injection are explained by the assumption 
th a t there are separate pressor and oxytocic principles 
in pituitary extract and th a t the pressor substance 
is rapidly destroyed by passing through the arterioles.

C. P . Stew a rt .
M in era l m e tab o lism  of th e  ly m p h  follow ing 

in jections of I- and  d-adrenaline , p itu itr in , and  
pilocarp ine. W. F. P e t e r s e n  and T. P. H u g h e s  
(J. Biol. Chem., 1925, 66, 229—246).—Injections into 
dogs of natural adrenaline and synthetic I- and 
d-adrenaline have almost identical effects on the 
inorganic salts of the lym ph; in general, there is 
observed a preliminary increase and subsequent 
fluctuation in the concentration of calcium, and a 
preliminary fall and subsequent rise in th a t of phos­
phate; variations in the other inorganic ions are 
somewhat irregular; following injections of pituitary 
extract there is an immediate rise in the concentration 
of phosphate and of sodium and a slight rise in the 
calcium; pilocarpine causes an increase in the 
phosphates, and, if the dog has previously been 
treated with calcium lactate, an increase in the 
calcium. I t  is thought th a t the alterations observed 
are the result of the action of the drugs directly 
on the tissues, rather than on the autonomic nervous 
system. C. R. H a r in g to n .

B io cata ly sts  concerned in  ca rb o h y d ra te  m e ta ­
b o lism . II I . H. v o n  E u l e r  and K. M y rb a c k  
(Z. physiol. Chem., 1925, 150, 1—15).—Pancreatic 
insulin cannot replace the co-zymase of yeast. The 
formation of hexosediphosphate by chopped muscle, 
without oxygenation, is not greatly increased by 
pancreatic insulin. H. D. K a y .

P an crea tic  horm one. H. L a n g e c k e r  and W. 
W ie c h o w s k i (Klin. Woch., 1925, 4, 1339—1343; 
from Chem. Zentr., 1925, II , 1180).—By the methods 
in use for extracting the pancreatic hormone, sub­
stances can be extracted from other organs which 
have a similar effect on blood-sugar, but their mode 
of action differs from th a t of the pancreatic product. 
Such substances may be also present in the active 
fraction isolated from the pancreas by existing 
methods. Using a new method, which consists in 
salting out the raw insulin with potassium lactate, and 
after redissolving in water, precipitating with N- 
hydrochloric acid, an active fraction was obtained 
from the pancreas, but not from other organs. The 
preparation thus obtained is 2—5 times as active 
as the preparations hitherto available and must 
contain the pancreatic hormone free from other 
substances of similar action. The substance is 
uncrystallisable and appears to be an albumose rich 
in sulphur. G. W. R o b in so n .

M easu rem en t of th e  ac tion  of insu lin . H.
L a n g e c k e r  and W. S t r o s s  (Biochcm. Z., 1925, 161, 
295—336).—The action of insulin is dealt with 
statistically, about 200 rabbits being used in many 
experiments. The average blood-sugar value for 
224 rabbits, starved for 24 hrs., was 96 mg.% ; 47 
rabbits which had never previously had insulin gave 
99 mg.%. The mean value necessary to bring about 
convulsions was 28 mg.%. Whilst different rabbits 
show great variations in their sensitivity to insulin 
—one rabbit being unaffected by sixteen times the 
dose which brought about convulsions in another— 
each rabbit seems to have an individual sensitivity 
which is more or less constant. H. I. Coombs.

In su lin  an d  blood-fat. A. G. W h i te  (Bioehem. 
J ., 1925, 19, 921—926).—Hypoglycajmia caused by 
the administration of insulin is accompanied in 
the normal dog by an increase in the blood-fat, the 
increase affecting the fa tty  acids more than  the 
cholesterol. The administration of dextrose along 
with insulin, or later, does not seem to affect the 
changes in blood-fat brought about by insulin. The 
effect of insulin on the blood cholesterol is not constant.

S. S. Z ilv a .
F a te  of b lo o d -su g ar a fte r in su lin  in jections in  

n o rm a l an im als . A. H y n d  (Bioehem. J ,, 1925,19, 
1095—1100).—The reducing power of plasma is 
brought down to th a t of the corpuscles, which is 
comparatively low, by the administration of insulin. 
Whilst the sugar of the plasma is not altered to any 
extent by hydrolysis before or after insulin, the 
reducing power of the corpuscles increases in both 
cases. As the increase in the reducing power is 
greater after insulin, it cannot be due entirely to the 
interfering action of peptone produced by the hydro­
lysis. I t  is suggested th a t a non-reducing dextrose
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complex may be formed by the action of insulin and 
th a t this complex attaches itself to the tissues 
including the red blood-corpuscles. About a sixth 
of the sugar disappearing from the plasma after 
insulin may be accounted for by the erythrocytes 
acting in this manner. S. S. Zilva.

Effect of in su lin  tre a tm e n t an d  n u tritio n a l 
conditions on th e  fa t con ten t of ra ts  on v itam in - 
free d iets. K. O n o h a r a  (Biochem. Z., 1925, 163,
51—60).—Normal rats treated with 0-8 unit of 
insulin per kg. body-weight per diem for 2—3 weeks 
show a slightly greater mean fa t content than rats 
not so treated. Rats fed on vitamin-free diets, either 
mixed, fat-frec, or carbohydrate-free, are consider­
ably poorer in fat. On mixed and carbohydrate-free 
diets insulin has no effect on the fa t content, but on 
fat-free diet the insulin-treated animals are slightly 
richer in fat than the controls. E. C. S m ith .

Effect of in su lin  on th e  b lood-fat level in  dogs 
on a  vitam in -free  d iet. K . O n o h a r a  (Biochem. Z., 
1925, 163, 67—74).—Insulin has no effect on the 
blood-fat level of fasting dogs on a vitamin-free diet, 
nor on the blood-fat curve following the ingestion of a 
fa t meal. E. C. S m ith .

B io-assay  of thy ro id . R. H u n t .—See B., 1926,27.
Physio logy  of th e  g lands. L. A s h e r .  

LXXVIII. E ffect of th e  th y ro id  g lan d  on the  
g ro w th -p ro m o tin g  p ro p e rtie s  of blood. D etec­
tio n  of g ro w th -fac to rs  in  blood. S. UcniDA 
(Biochem. Z., 1925, 163, 75—94).—A method is 
described for the determination of the content of 
growth-promoting substances in rabbit’s plasma by 
addition of the plasma to  cultures of chick embryo 
hearts in Ringer’s solution. The plasma of thy- 
roidectomised animals is very deficient in growth- 
factor, still more so in animals deprived of both 
thyroid and thymus glands. Animals deprived of
thymus show a slight deficiency, but ovariectomy
has no effect on the growth-factor content.

E. C. S m ith .
E xcre tio n  of calc ium , m ag n esiu m , and  p h o s­

p h o ru s  (a) follow ing thy reo p ara th y ro id ec to m y , 
(6) follow ing in jections of ca lc ium  chloride, 
so d iu m  phosphate , o r bo th , (c) follow ing in jec­
tion  of p a ra th y ro id  ex trac t. I. G r e e n w a ld  and 
J . G ro s s  (J. Biol. Chem., 1925, 66, 185—199, 201— 
215, 217—227).—Following parathyroidectomy in 
dogs, the excretion of calcium became slightly greater 
in the faeces and considerably less in the urine, the 
net result being a decrease in the to tal calcium 
excreted; the total phosphorus excreted was 
increased and th a t of magnesium little changed. 
When calcium chloride is injected into normal dogs, 
most of the calcium is retained, the phosphorus 
excretion is unchanged and th a t of magnesium 
slightly reduced; when sodium phosphate and calcium 
chloride are given together, the extra calcium and 
phosphorus excreted is approximately equal to th a t 
adm inistered; injection of large amounts of sodium 
phosphate leads to an increased excretion of calcium, 
phosphorus, and magnesium. Injection of active 
parathyroid extract increases the excretion of calcium

and phosphorus and does not affect th a t of magnesium; 
since the calcium excreted could not have been derived 
from the food and also, since its increased excretion 
was accompanied by a parallel increase in th a t of 
phosphorus, it is assumed th a t this experiment 
indicates a mobilisation of calcium phosphate from 
the bones under the influence of the parathyroid 
hormone. C. R. H a r in g to n .

P a ra th y ro id  horm one. II . J . B. C o l l ip  and
E. P. C l a r k  (J. Biol. Chcm., 1925, 66, 133—137; 
cf. A., 1925, i, 754).—After acid extraction of the 
glands, removal of fat, and preliminary removal of 
inactive proteins by making alkaline and then adding 
acid to p a 5-5 and filtering, the filtrate was saturated 
with sodium chloride; the active material so precipit­
ated was purified by repeated dissolution in dilute 
hydrochloric acid and precipitation a t the isoelectric 
point (pa 4-8), and finally washed with alcohol and 
ether and dried in a vacuum over sulphuric acid. 
There was thus obtained an amorphous powder 
(15-5% N) which gave positive reactions for protein, 
negative for carbohydrate; i t  contained sulphur and 
iron, but no phosphorus; i t  was easily soluble hi acid 
and alkali and in S0% alcohol; insoluble in absolute 
alcohol, ether, pyridine, and acetone; i t  did not 
dialyse. I t  was inactivated by boiling for an hour 
with 10% hydrochloric acid or with 5% sodium 
hydroxide, and also by the action of pepsin and of 
trypsin ; 0-3 mg. was equivalent to 1 unit of physio­
logically active substance. C. R. H a r in g to n .

V itam in-A  in  beef, p o rk , and  lam b . R. H o ag - 
l a n d  and G. G. S n id e r  (J. Agric. Res., 1925,31,201— 
2 2 1).—The values of beef, pork, and lamb as sources 
of vitamin-A have been studied by following the 
growth of young rats receiving rations adequate in 
other respects, but with varying proportions of dried 
lean m eat as the only source of vitamin-A. The 
energy values of the different rations were practically 
the same. The samples of beef and pork tested were 
relatively poor in vitamin-A. When 50—95% of the 
ration consisted of the beef, growth was almost 
normal, but in no case was normal growth obtained 
with the pork. The samples of lamb differed con­
siderably; some were rather poor in vitamin-A, 
whereas others were richer than any other samples 
of meat tested. . C. T. G im ingham .

C hem ical n a tu re  of v itam in-A . J . C. D ru m ­
m ond, H. J . C iia n n o n , and K. H. C o w a rd  (Biochem. 
J., 1925, 19, 1047—1067).—Vitamin-A can be con­
centrated without loss in the unsaponifiable fraction 
of cod-liver oil if precautions against oxidation are 
taken. The concentrate contains no demonstrable 
traces of iodine or nitrogen, and 50% of this fraction 
consists of cholesterol which is inactive. Vitamin-A 
is volatile, passing over on distillation mainly between 
180° and 220°/2—3 mm. The active distillate con­
tains a saturated alcohol (m. p. about 60°), spinacene, 
and one or more than one unsaturated alcohol of b. p. 
about 200°/2—3 mm. The first two constituents are 
inactive. Whether the vitamin is an unsaturated 
alcohol could not be established. Oleyl alcohol, 
sclachyl alcohol, and phytol are inactive. Vitamin-A 
is not identical with lycopin or carotin. The claims
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of Takahashi (J. Chem. Soc. Japan, 1922, 43, 826; 
A., 1923, i, 968; 1925, i, 1365), to have isolated 
vitamin-A and identified it as an unsaturated alcohol, 
C27H 160 2 (“ biosterin ” ), are criticised.

S. S. ZiLVA.

T echnique of te s tin g  fo r the  p resence of 
vitam in-yl. J . C. D ru m m o n d , K. H. C o w a rd , and 
J . H a n d y  (Biochem. J ., 1925, 19, 1068—1074).-- 
Rats kept on deficient basal diet from which fa t is 
excluded receive small quantities of irradiated 
cholesterol to supply the antirachitic vitamin. When 
the weight curve declines owing to the exhaustion 
of the animal’s store of vitamin-A, the substance to 
be tested is administered to the animal. In  a positive 
test, the rats resume growth. If vitamin-A is absent 
from the substance the decline in weight continues.

S. S. Z ilv a .
B iochem ical co lour te s t. II I . C olour 

reac tio n s  assoc ia ted  w ith  v itam in-A . W. R.
F e a r o n  (Biochem.'J., 1925, 1 9 , 888—895).—Phos­
phorus pentoxide produces a deep violet colour when 
added to oils containing vitamin-A. The pigment 
giving this colour can be separated by adsorbing it 
with phosphorus pentoxide and centrifuging. On 
hydrolysing the deposit and extracting the pigment, 
the extract did not give the colour tests, nor did it 
possess any growth-promoting properties. Active 
oils depigmented by the above procedure lose their 
growth-promoting activity. In  the presence of a 
12 % solution of trichloroacetic acid in dry light 
petroleum, pyrogallol and other polyphenols interact 
■with oils containing vitamin-A, giving a stable 
coloration. Oils inactivated by aeration, inactive 
vegetable oils, irradiated cholesterol, “ oxycholesterol,” 
irradiated hardened fat, and “ ostelin ” give no colour 
with pyrogallol. This reaction could not be repro­
duced by adding the commoner aldehydes and 
ketones, with and without cholesterol, to medicinal 
petroleum, aerated liver oil, or vegetable oil.

S. S. Z ilv a .
F a t, cholestero l, an d  s te ro l m etab o lism  of 

g ro w in g  r a ts  in  th e  p resence and  absence of 
v itam in-A . B. L ia n g  and L. W a c k e r  (Biochem. 
Z., 1925, 164, 371—393).—Rats fed on fat-free diet 
lacking vitamin-A are incapable of laying down fat, 
but on diets poor in fat and vitamin-A they synthesise 
large amounts of cholesterol. The cholesterol content 
may be greater than  when fed on diets containing 
sufficient vitamin-A and rich in cholesterol. Vitamin- 
A and lipochrome may act as carriers of the endo­
genous oxygen derived from carbohydrate in process 
of conversion into fat. Vitamin-A is also con­
cerned with the formation of neutral fat from fatty  
acid and glycerol. Much more sterol is formed in the 
organism than is contained in the diet, but as most 
of these substances are excreted in the fseces, very little 
increase in sterol content is found on normal diets, 
and none on fat-freo diet. E. C. S m ith .

A n tirach itic  value of irra d ia ted  cholestero l an d  
phy tostero l. TV. F ac to rs  influencing biological 
activ ity . A. F. H e ss , M. W e in s to c k ,  and E. 
S h e rm a n  (J. Biol. Chem., 1925, 66, 145— 160).— 
Whereas irradiated vegetable oil retains its antirachitic

activity for a t least a year, irradiated cholesterol loses 
a part of its activity during storage for a m onth ; the 
loss is greatest if it  is stored dry and least if kept in 
olive oil. The inactivation produced by prolonged 
irradiation of activated cholesterol (cf. A., 1925, i, 
1020) is an irreversible process. Cholesterol can be 
activated by irradiation in an atmosphere of nitrogen 
and does not lose its activity in a vacuum or on pro­
longed contact with acetone, chloroform, or benzene; 
on recrystallisation from alcohol, it becomes less 
active; if the crystallisation be repeated, the soluble 
portion recovered from the mother-liquor is found 
to be progressively less ac tive; none of the recrystal­
lised products could be completely reactivated by 
irradiation, and the more soluble portions could not 
bo reactivated a t all. Cholesterol isolated from egg- 
yolk and from bone-marrow was devoid of anti­
rachitic activity (before irradiation); no change in 
elementary composition could be detected in cholesterol 
which had been activated by irradiation for 1  hr.

C. R. H a r in g to n .

M am m ary  secretion . VI. V itam in-/! and  
th e  la c ta tin g  r a t ’s d iet. 1. T he q uan tita tive  
re la tio n  of v itam in -B  to  p ro te in . 2. V itam in-B  
req u irem en ts  of the  lac ta tin g  an d  n on-lac ta ting  
r a t .  G. A. H a r t w e l l  (Biochem. J ., 1925, 19, 
1075—1081).—There is a quantitative relation be­
tween the protein and vitamin-A in the lactating ra t’s 
diet. On a synthetic diet containing 20% of casein- 
ogen, 6—8 g. of marmite per 20 g. of caseinogen are 
needed for the mother to  rear her young normally. 
On a synthetic diet containing 20% of caseinogen, the 
lactating ra t requires a t least four times as much 
vitamin-A as does the young, growing animal. The 
lactating ra t can rear some of her young on a synthetic 
diet free from vitamin-A, but conditions are not 
normal. In  a synthetic diet 10% of caseinogen is 
insufficient for the lactating rat. S. S. Z ilv a .

T echnique fo r s tudy ing  v itam in-B . A. H.
S m ith , G. R. C o w g il l ,  and H. M. G r o l l  (J. Biol. 
Chem., 1925, 66,15—21).—The importance is emphas­
ised, when using rats as subjects of vitamin-A experi­
ments, of eliminating the possibility of the animals 
eating their fseces. C. R. H a r in g to n .

Glycogen reserv es and  a r te r ia l  s u g a r  (free and  
com bined w ith  p ro te in ) in  ex p e rim en ta l scurvy.
L. R a n d o in  and A. M ic h a u x  (Compt. rend., 1925, 
181,1179—1181).—Guinea-pigs fed on a diet deficient 
in vitamin-6’ have the normal blood-sugar level (both 
free and combined sugar), and although the liver 
glycogen reserves are somewhat diminished, some 
glycogen remains in the liver and muscles of animals 
dying of scurvy. L. F. H e w i t t .

S yn thesis  of v itam in s  by  yeasts . R, Z a j d e l  
and C. F u n k  (Compt. rend. Soc. Biol., 1925,92,1527— 
1528; from Chem. Zcntr., 1925, II , 1178).—Vitamin-A 
is shown to be indispensable for the growth of yeast 
in nutrient solutions. On addition of unpurified 
sugar, growth takes place. The authors suggest th a t 
there are several components in vitamin-A, one of 
which occurs in ordinary unpurified sugar. In  one 
case where yeast grew apparently in the absence of
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v itam in-D , i t  is supposed th a t  th e re  w as a  syn thesis 
of th e  v itam in  b y  wild y east. G. W. R o b in so n .

R eproduction , g ro w th , an d  a lim en ta ry  equi­
lib riu m . L. R a n d o in ,  J . A lq u ie r ,  A s s e l in ,  and 
C h a r l e s  (Compt. rend., 1926, 182, 94—96; cf. A., 
1925, i, 210,1002).—The diets most favourable for the 
growth of white rats are not the most favourable for 
reproduction. B utter (or milk) is an essential part 
of the diet to  ensure fertility, caseinogen (or milk) is 
necessary for the rearing of the young, and a balance 
between mineral constituents and carbohydrates in 
the diet is necessary for reproduction and growth.

L. F . H e w i t t .
A ssim ila tio n  of ca rb o n  dioxide by  p lan ts .

F. J . N e l l e n s t e y n .—See B., 1926, 35.
C ontro lling  influence of ca rb o n  dioxide. V. 

P ro d u c tio n  of ethy l alcohol and  acetaldehyde by  
cells of th e  h ig h e r p lan ts  in  re la tio n  to  con­
cen tra tio n  of oxygen and  ca rb o n  dioxide. M.
Thomas (Biochem. J ., 1925, 19, 927—947).—In  the 
absenco of oxygen, ethyl alcohol and traces of acetalde­
hyde accumulate in apple cells. This is due to respir­
ation of a zymasic type (anaerobic zymasis). Neither 
of these compounds accumulates as intermediate or 
end-product of the respiration of apple cells in air; 
nor can they be oxidised by the apple tissue. When 
carbon dioxide is present, zymasic respiration takes 
place even in the presence of abundance of oxygen 
(carbon dioxide zymasis). In  carbon dioxide zymasis, 
the ratio of ethyl alcohol to  acetaldehyde is 2 : 1 , 
whilst in anaerobic zymasis it is 50 : 1. Mixtures of 
carbon dioxide and oxygen may therefore be more 
injurious to apples than anaerobic conditions, owing to 
the toxicity of the acetaldehyde, which is produced 
in greater quantities in carbon dioxide zymasis.

S. S. Zilva.
Influence of electro ly tes in  m ed iu m  on gaseous 

exchange of m osses. A. M a y e r  and L. P l a n t e f o l  
(Compt. rend., 1925, 181, 1094—1095; cf. A., 1924, 
i, 809; 1925, i, 1120).—Mosses were soaked in dilute 
solutions of various salts and acids, withdrawn, dried 
in the air, and their gaseous exchanges studied. 
Practically all salts in low concentrations increased 
the oxidation intensity' of the mosses and in higher 
concentrations retarded it. Different salts of the same 
anion or cation produced very different effects. Some 
salts, e.g., calcium chloride, retarded the respiration 
without increasing it a t any concentration. Acids 
exert their influence in much more dilute solutions, 
and if the concentration is large enough to inhibit 
respiration the inhibition period is followed by an 
accelerated respiration; the other effects described 
last for several days. The respiratory quotient in­
creases or decreases with the increase or decrease in 
respiration intensity'. L. F. H e w i t t .

E q u ilib r iu m  of ce llu lar co n stitu en ts  and  
ce llu la r ox idation  in tensity . Im b ib itio n  and  
ox idation  in  seeds. R. J a c q t to t  and A. M a y e r  
(Compt. rend., 1925, 181, 931—933; cf. A., 1924, i, 
809; 1925, i, 1120).—Until the seeds of the broad- 
bean, maize, and pea-nut have absorbed a certain 
amount of moisture, no carbon dioxide is liberated; 
when this limiting value is exceeded, the oxidation

increases rapidly to a maximum value as more water 
is absorbed, and then decreases rapidly from th a t 
maximum. The water content necessary for oxidation 
to commence, the maximum value of carbon dioxide 
liberation per 100 g. of the moist seeds, and the water 
content of the seeds a t this maximum, are character­
istics of each of the seeds examined. The maximum 
amount of carbon dioxide liberated per 100 g. of water 
in the seeds is the same for all the seeds (i.e., 17 e.c. 
of carbon dioxide per 100 g. of water per hour). The 
hydrobiotic yield has also a maximum value and is 
approximately the same in each case.

L. F. H e w i t t .

Coupled fa t and  ca rb o h y d ra te  m etab o lism .
H. v o n  E u l e r  (Biochem. Z., 1925, 164, 18—22).— 
The development of carbon dioxide by the press 
juice of sterilised seeds of Brassica Napus is increased 
during the early period of observation by the addition 
of cozyunase solution, but no further increase is 
observed after 34 hrs. P. W. C l u t t e r b u c k .

Effect of lig h t on tan n in  fo rm ation . M ic h e l-  
D u r a n d  (Compt. rend., 1925, 181, 1171—1173; cf. 
A., 1924, i, 477).—Chestnuts and acorns were allowed 
to germinate and grow in washed sand in darkness 
and others in sunlight, and in every case from 5% to 
23% of tannins was found in the plants. Less acetone- 
soluble tannins were found in every' part, and less 
water-soluble tannins in every part but the leaves, 
of chestnut plants grown in darkness than in those 
grown in sunlight. The same but less marked differ­
ences were found in the case of oak plants.

L. F. H e w i t t .

Effect of lig h t on th e  a lkalo id  con ten t of 
L upinus lu tens, L. T. S a b a l i t s c h k a  and C. 
J u n g e rm a n n  (Biochem. Z., 1925, 164, 279—287; 
cf. this vol., 99).—The alkaloid content of seedlings 
grown on a nitrogen-free substrate for 14 days from 
germination, in the dark, is 74%, th a t of seedlings 
grown in daydight is Sl% , of the original content of 
the seeds. When brought into the light for a further 
14 days, the alkaloid content increase is 30% more 
than the corresponding increase in the normal plants. 
Again placed in the dark for 14 days, the alkaloid 
content decreases to 60%. Plants grown for 13 weeks 
in the light when placed in semi-darkness for 1 week 
show no increase in alkaloid content, whereas normal 
plants show a 25% increase during th a t time.

E. C. S m ith .

D onnan m em b ra n e  eq u ilib riu m  in  connexion 
w ith  liv ing  cells. W. S. B u t k e v i t s c h  and W. W. 
B u tk e v i t s c h  (Biochem. Z., 1925, 161, 468—487).— 
The phenomena connected with the Donnan membrane 
equilibrium are important in plant cells—particularly 
in the root system. In  experiments with collodion 
membranes where silicic acid is present, the diffusion 
of diffusible anions is promoted. In  this way, silicic 
acid influences the absorption of phosphate, and thus 
has a beneficial effect on the development of the plant 
when phosphates are present only in small concen­
tration. The indiffusible sodium ions also affect the 
absorption of the diffusible potassium ions in the 
plant. H. I. Coombs.
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Isoe lectric  p o in ts  fo r p lan t-tissu e . W. J .
B o b b in s  and I. T. S c o t t  (J. Agric. Res., 1925, 31, 
385—399).—When potato-tuber tissue was placed in 
small volumes of dilute buffer solutions and the 
reaction determined electrometrically, solutions of 
Pa 6-15 or greater became more acid, those of p a 6-14: 
or less, more alkaline. The isoelectric points of 
potato-tuber tissue and of soya-bean root tips are 
Pa 6-4 and p a 6-2—6-44, respectively, of the mycelia 
of Gibberella saubinettii, Fusarium lycopersi, and
F. oxysporum, 6-2, 5-5, and 4-9, respectively.

H. J . Channon.
T o lerance of b a rley  fo r a lk a li s a lts  in  soil.

R. E. N e id ig  and H. P. M a g n u s o n .—See B., 1926,24.

I ro n  so lub ility  te s ts  in  cu ltu re  so lu tions a t 
d iffe ren t p a values. R. P. M a rs h  (New Jersey 
Agric. Exp. Sta. Ann. Rep., 1923, 252—256; Chem. 
Abstr., 1925, 19, 3558).—The solubility of ferric 
glycerophosphate, soluble ferric phosphate, ferric 
tartrate, and ferrous sulphate in culture solutions is 
influenced by the hydrogen-ion concentration of the 
solutions. When the hydrogen-ion concentration 
is kept high, ferric glycerophosphate can be used as a 
source of iron for plants; when it approaches the 
neutral point, ferric tartra te  is preferable.

A. A. E ld r id o e .

L ignification. I. N a tu re  of l ig n in : its
physio logical significance an d  its  d e te rm in a tio n  
in  tim b e rs . II . H isto log ical s tu d ies  on the  
po lysaccharides an d  a ro m a tic  co n stitu en ts  of 
th e  cell w all. M. M. Mehta (Biochem. J ., 1925, 
19, 958—978, 979—997).—I. Lignin, m. p. 170°, 
occurs in wood in the free condition, but the major 
part is in combination with polysaccharides. Free 
lignin can be extracted from the wood by alcohol. 
The combined lignin can be obtained by resolving 
lignocellulose into its constituents completely by 
heating with 4% sodium hydroxide a t 10 atm. for 
1 hr. This treatm ent does not decompose the lignin, 
which can be precipitated by acidifying tho alkaline 
liquid and isolated in pure condition quantitatively 
by extraction with alcohol. This method can be 
utilised as a gravimetric method for the determination 
of lignin. The combined and free lignin was thus 
determined in a number of timbers. A microchemical 
colorimetric method is described. I t  is based on the 
fact th a t lignin gives a blue coloration with phos- 
photungstic and phosphomolybdic acids in phosphoric 
acid in presence of sodium carbonate solution. A 
study of the distribution of. lignin in different parts 
of Scotch fir by the colorimetric method shows its 
presence in young twigs as well as in leaf and buds. 
I t  is assumed th a t lignin occurs in chemical combin­
ation with cellulose and related polysaccharides as an 
aromatic glucoside. The aromatic constituent just 
before lignification is not of the nature of “ hadromal ” 
described by Czapek (cf. A., 1899, i, 560). Pure, 
resistant a-cellulose is obtained when lignocellulose is 
resolved by the above method and can be determined 
accurately in this way.

n .  a-, P-, and y-Cellulosc, a-, ¡3-, and y-oxycellul- 
ose, hydrocellulose, mannan, galactan, pectin, amylo- 
hemicellulose, hemicellulose, gums, starch, lichenin,

and chitin have been isolated in the purest possible 
condition and their staining capacities determined. 
¡3- and y-Cellulose show a greater affinity for stains 
than  a-cellulose. Oxycelluloses, unlike a-, ¡3-, and y- 
celluloses and hydrocellulose, are stained by ruthen­
ium-red. Two kinds of hydrocellulose can be differen­
tiated by the coloration given by one of them with 
iodine in potassium iodide solution. Resins react 
in some respects like lignin and are associated with 
gums in different parts of the same plant. Lignific­
ation sets in very early in the life-history of the plant 
and occurs in ground-tissue, fibro-vascular bundles, 
medulla, and cuticularised cells. The relative amounts 
of different cellulosic constituents vary widely, accord­
ing to the cultural conditions, general environment, 
and the nature of the plant. The middle lamella in 
young stems of pine is composed of neutral pectic 
substance, whilst in old timber it is composed of lignin, 
gums, and hemicellulose, pectin being absent.

S. S. ZlLVA.

M icrochem ical iden tification  of p o ta ss iu m  [in 
p lan ts] as  p ic ra te . N. P a ts c h o v s k y  (Ber. deut. 
Bot. Ges., 1925, 43, 489—496).—The presence of 
potassium in botanical sections may be detected by 
placing on the slide one drop of an alcoholic solution 
of picric acid, and observing the formation of crystals 
of potassium picrate. The calcium, sodium, and 
ammonium salts are much less likely to  separate, on 
account of the greater solubilities, but confirmation 
m ay be obtained by placing on the crystals a drop of 
sodium cobaltinitrite or of perchloric acid solution; 
potassium picrate is transformed by these into the 
characteristic cobaltinitrite or perchlorate. P lant 
organs may be immersed in a solution of picric acid 
in petroleum, the potassium picrate crystals then 
developing a t the surface. If the test is negative or 
uncertain, the plant organ may be incinerated, and 
the ash similarly tested ; it is suggested th a t potassium 
observed in the ash but not detected by the test in 
the organ m ay be present in some organic combination 
and not as a salt. S. I. L e v y .

C hem ical ch a rac te ris tic s  of g reen , yellow , and  
re d  leaves. H. C o l in  and A. G r a n d s i r e  (Compt. 
rend., 1925, 181, 1168—1170).—In  red leaves, the 
reducing and non-reducing sugars are increased in 
amount, and the electrical conductivity is increased, 
but the ash, water, potassium, and calcium contents 
are decreased, whilst in yellow leaves the reducing 
sugar content, water and ash, and calcium content 
are appreciably higher, the electrical conductivity is 
slightly higher, and the non-reducing sugar and calcium 
content lower than in green leaves. L. F. H e w i t t .

Influence of m an u re s  on yield and  m o rp h in e  
con ten t of la tex  of op ium  poppy. H . E . A n n e t t  
and H. D . Sin g h .—See B., 1926, 74.

Oil con ten t of seeds of op ium  poppy. H. E.
A n n e t t  and M. N. B o se .—See B., 1926, 66.

A sh  co n stitu en ts  of In d ian  opium . H. E.
A n n e t t  and M. N . B o se .—See B., 1926, 74.

R oot of Gentiana Iutea, L. R. B in a g h i  and P. 
F a lq u i .—See B., 1926, 106.
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P h y to ch em istry  [1. M ann ito l in  ja lap  ; 2.
su cro se  in  helladonna r o o t ; 3. th e  cyanophoric 
g lucoside in  th e  h a rk  of P yrus nucuparia, 
G aertn . ; 4. a  cyanophoric g lucoside in  Achillea  
m ille fo liu m , L. ; 5. hydrocyan ic acid  in
Chloris petrcca]. L. R o s e n t h a l e r  (Arch. Pharm., 
1925, 263, 561—563).—1. (Cf. Buchner’s “ Reper­
torium für die Pharmazie,” 54, 2 2 1 .) When an 
aqueous extract of the drug is evaporated to dryness, 
and an alcoholic solution of the residue is allowed to 
crystallise, mannitol (m. p. 165—166°) is obtained.

2. Crystals of sucrose separate from an alcoholic 
extract of belladonna root.

3. When the stem bark of Pyrus aucuparia, 
Gaertn., is extracted by the author’s method (“ Grund­
züge der ehem. Pflanzenuntersuchung,” 2nd edition, 
p. 32) there is eventually obtained, by crystallisation 
from chloroform, a glucoside having the enzymolytic 
index of 560, determined by Bourquelot’s method. 
This, and the fact th a t on hydrolysis the substance 
yields Z-mandelic acid, indicates th a t a mandelo- 
nitrilc glucoside is present.

4. The author (Biochem. Z., 1922, 134, 219) has 
already shown th a t Achillea millefolium, L., is a cyano­
phoric plant. Determinations of the enzymolytic 
index indicate th a t a benzaldehydc cyanohydrin 
glucoside, possibly new, is present.

5. The South African grass Chloris petrcea contains 
0 '002% of hydrocyanic acid; it also yields on dis­
tillation a little acetone. W. A. S i lv e s t e r .

O ccurrence of m e th y l m e rc ap tan  in  fresh  
P aphanus ro o ts  (Daikon, Ilaphanus sa tivus, L.). 
N . N a k a m u ra  (Biochem. Z., 1925, 164, 31—33).— 
Methyl mercaptan is isolated as the mercury com­
pound from the distillate from the pulp of the fresh 
roots. P . W. C l u t t e r b u c k .

C onstituen ts  of th e  teg u m en t of th e  seeds of 
A tiagyris fcctida. P. C o n d o r e l l i  (Annali Chim. 
Appl., 1925, 15, 426—431).—The tegument of these 
seeds contains, not dextrose (cf. Reale, A., 1888, 
188), but galactose, together with a  mucilaginous 
substance, termed podcdirin, which yields galactose 
and arabinose on hydrolysis and exhibits the characters 
of paragalacto-araban (cf. Schulze, A., 1891, 1179).

T. H . P o p e .
P hy tob iochem ical s tu d ies . II . A. Z l a t a r o v  

(Biochem. Z., 1925, 161, 379—389).—The peas 
of Cicer arielinum, L., contain 1-61% lecithin (by 
phosphorus analyses). The following compounds 
were isolated from 70 kg. of the meal and 
analysed : G,, HR0O,,NP(C5H gO4)2, a lecithin-pentosan, 
C«H80OsNP(L8II 120 0), a lecithin-glucose, and 
Q13H 80O9NP, a lecithin. They were easily oxidised 
and were kept in an atmosphere of carbon dioxide. 
When hydrolysed with 2% sulphuric acid they yielded 
no purine compounds, but gave a good yield of betaine. 
(Cf. A., 1916, i, 620.) H. I. Coombs.

N itro g en  co n stitu en ts  of celery p la n ts  in  h ea lth  
an d  disease . G. H. Co o n s  and L. J .  K l o t z  (J. 
Agric. Res., 1925, 31, 287—300).—Two necrotic 
diseases of the leaves of celery, caused by the fungi 
Cercospora apii, Fres., and Septoria apii, Chester, 
have been investigated from a chemical point of view.

In  both cases, there is distinctly less total nitrogen in 
diseased than in healthy leaves; diseased tissue 
contains less nitric, amino-acid, and acid amide 
nitrogen, and more ammonia, “ humin,” and protein 
nitrogen. Nitrites are present in diseased bu t not 
in healthy leaves. The results are interpreted on the 
basis of the metabolism of fungi in cultures. I t  is 
considered th a t when the purely carbonaceous food 
supply is exhausted, the parasite must decompose 
nitrogenous constituents to obtain the requisite 
carbon and th a t a stage is reached when there is 
more nitrogen available than is required for protein 
synthesis etc., the excess appearing as ammonia and 
being lost in this form. C. T. Gimingham.

G lucosides of ind igenous orch ids. P. D e la u -  
n e y  (Bull. Soc. Chim. biol., 1925, 7, 1144—1147).— 
See A., 1925, i, 487.

P resen ce  of lo rog lossoside  (loroglossin) in  
L i s t e r a  o v a t a ,  R. B r., and  E p i p a c t i s  p a l u s t r i s ,  
C ran tz . C. C h a r a u x  and P. D e la u n e y  (Bull. Soc. 
Chim. biol., 1925, 7, 1148—1150).—See A., 1925, i, 
874.

B rom ine-con ta in ing  g lan d  cells (brom uques) 
in  A ntitham nion , N aeg. C. S a u v a g e a u  (Compt. 
rend., 1925,181, 1041—1043).—The colourless, highly 
refractive “ gland cells ” of Antithamnionella sar- 
niensis, Lyle, A . plumula, Thur., A . refractum, Thur., 
A. boreale, Kjellm., A . Pylaisosi, Kjellm., and 
A. Butlerice, Coll., contain bromine in such a form 
th a t on treatm ent with fluorescein, eosin, identified 
spectrometrically, is produced. This property does 
not disappear when the plant is dead and dried. I t  
is suggested th a t the bromine is dissolved in a 
carbohydrate in the plant. L. F. H e w i t t .

F o rm atio n  of re s in  in  conifers. I. F o rm ­
atio n  of re s in  in  th e  needles of P i n u s  c e m b r a .

G. V. P ig u le v s k i  and V. V. V la d im iro v a  (J. Russ. 
Phys. Chem. Soc., 1925, 56, 325—334; cf. ibid., 1924, 
5 5 ) i).—The needles of Pinus cembra contain up to 
10% of resin, the accumulation of which starts im­
mediately the buds burst, follows a course parallel to 
th a t of the development of the needles, and has its 
greatest intensity when the increase of the dry 
m atter of the needles is most rapid. The formation 
of ethereal oil in the needles occurs later than 
th a t of resin, and is a t its maximum only after 
the accumulation of dry m atter has begun to fail. 
Some increase in the resin content occurs during 
the second and third years of the life of the needles, 
and evidently occurs a t the expense of the ethereal oil, 
of which the high-boiling constituents gradually dis­
appear. The resin contains considerable proportions 
of acid and esters; the content of acid is less in the 
early than in the later stages of development of the 
needles, but diminishes in needles aged one or two 
years. T. H . P o p e .

F o rm atio n  of re s in  in  conifers. II . F o rm ­
atio n  of re s in  in  P i n u s  c e m b r a .  G. V. P ig u le v ­
s k i  (J. Russ. Phys. Chem. Soc., 1925, 56, 335—348; 
cf. preceding abstract).—Confirmation is obtained of 
the view th a t the bulk of the secretion of the needles 
of Pinus cembra, composed of the resin and of part of 
the ethereal oil, is formed during the period of growth
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of the needles, and is a function of the accumulation 
of dry matter. After severe frost, a marked increase 
in the secretion is observed on cutting the points of 
the needles; this phenomenon depends, not on in­
creased secretion, but on increase in the pressure on 
the walls of the resin ducts, this producing compression 
of the tissues. After frost, the secretion contained 
33% of ethereal oil. T.. H. P o p e.

F o rm atio n  of re s in  in  conifers. II I . F o rm ­
atio n  of re s in  in  alines sibirica. G. V. P ig u le v -  
s k i  and Y. F. G rig o r ie v a  (J. Russ. Phys. Chem. Soc., 
1925, 56, 349—358; cf. preceding abstracts).—The 
needles of Abies sibirica contain up to 14% of resin, 
the formation of which proceeds parallel to th a t of 
dry m atter and precedes tha t of ethereal oil. The 
resin contains esters and acid, the latter tending to 
diminish in amount during the period of vegetation. 
The ratio of ethereal oil to resin in the secretion is 
1 : 2-7, so th a t the secretion contains 27-6% of the 
former. T. H. P o p e .

F o rm atio n  of e th erea l oil in  conifers. VII. 
F o rm atio n  an d  tran sfo rm a tio n  of e th erea l oil in  
P im is strobus. G. V. P ig u le v s k i  and V. V. 
V la d im iro v a  (J. R uss. Phys. Chem. Soc., 1925, 56, 
359—366).—The dry needles of Finns strobus contain 
up to 1% of ethereal oil, which accumulates as the 
needles grow and reaches its maximum development- 
after the formation of dry m atter has begun to fail. 
The higher-boiling components of the oil gradually 
diminish in quantity, possibly owing to transform­
ation of the sesquiterpenes into non-volatile products. 
With this tree, the secretion consists of 15-9% of 
ethereal oil and 84-1% of resin. T. H. P ope.

A p p ara tu s  fo r th e  ra p id  evaporation  of 
unstab le  so lu tions [se ra  etc.]. W. G a d e  and W. 
S t r a u b  (Biocliem. Z., 1925, 165, 247—249).—The 
apparatus, which can be evacuated, consists of a vessel 
containing the solution, heated in a water-bath, con­
nected with a second vessel containing sulphuric acid, 
cooled in a cooling bath. P. W. C lu t te r b u c k .

M icrom eter syringe. J . W. T r e v a n  (Biochem. 
J ., 1925,19,1111—1114).—The principle of the instru­
ment is based on the displacement of a volume of fluid 
by the well-fitting piston of a glass syringe. The dis­
placement is measured by a Starret micrometer. The 
degree of accuracy of the instrument is demonstrated 
by a series of titration experiments; 0-01 c.c. of fluid 
is measurable with an error of less than ± 1 % .

S . S . Z il v a .

G eneral p rin c ip le  fo r th e  d e te rm in a tio n  of 
d iffe ren t su b stan ces in  body-fluids. L. L o r b e r  
(Biochem. Z., 1925, 162, 354—358).—In order to 
avoid precipitation methods, the amount of any 
substance in a body-fluid is determined directly in 
the wholo fluid before and after addition of a known 
amount of th a t substance, when, by use of an equation, 
the actual amount of substance in the fluid is calculable. 
The way in which this principle might be applied to 
titrimetric, colorimetric, nephelometric, fermentative, 
and eudiometric determinations is indicated.

P. W. G lu t t e r b u c k .

M odification  of th e  m e th o d  of iso th e rm ic  
d is tilla tio n  fo r th e  d e te rm in a tio n  of th e  m o le­
cu la r  concen tra tion  of blood se ru m . C. H r y n a -  
k o v s k i and A. R y c h t e r  (Bull. Soc. Chim. biol., 1925, 
7, 1131—1138).—Barger’s method for the determin­
ation of mol. wt., as modified by Rast, has been 
further modified to allow of the attainm ent of 
equilibrium and the measurement to be carried out 
a t a constant temperature of 36-5° (¿0-3°). Com­
parison under these conditions with a standard 
solution of urea shows human blood-serum to have 
a concentration of 0-292—0-30241.

C. P. S te w a r t .
P rese rv a tio n  of blood sam p les  fo r ana lysis.

A. T. C a m e ro n  and J . E. W illia m s o n  (Can. Med. 
Assoc. J ., 1925, 15, 393—394).—Sander’s method 
(J. Biol. Chem., 1923, 58, 1) is satisfactory for 4 
days’ preservation for analysis of dextrose, urea, 
creatinine, non-protcin nitrogen, and cholesterol, but 
not of uric acid. C h e m ic a l A b s t r a c ts .

M icro -d e term in atio n  of d ex tro se  b y  B a n g ’s 
m ethod . E. C o h n  and A. W a g n e r  (Biochem. Z., 
1925, 160, 43—51).—A large number of determin­
ations of blood-sugar by Bang’s second reduction 
method indicate tha t this method fulfils all its author’s 
claims in regard to accuracy. P. W. C l u t t e r b u c k .

D eterm in atio n  of p ro te in s  in  h u m a n  blood- 
se ru m . I, II , II I . W. S t a r l i n g e r  and K. H a r t l  
(Biochem. Z., 1925, 160, 113— 128, 129—146, 147— 
154).—A very full, critical study of the gravimetric, 
Kjeldahl, quantitative precipitation, refractometric, 
polarimctric, nephelometric, diaphanoinetric, colori­
metric, and viscosi-refractometric methods for the 
determination of proteins in human serum.

P. W. C l u t t e r b u c k .
C o m parison  of m eth o d s of p ro te in  p re c ip it­

ation . H . W u n s c h e n d o r e e  (Bull. Soc. Chim. biol., 
1925, 7, 1158—1167; cf. A., 1925, i, 1346).—Meta- 
phosphoric acid fails to  precipitate proteins com­
pletely. The precipitate obtained by the use of 
trichloroacetic acid contains the whole of the protein, 
but appears to adsorb some non-protein material, 
depending on the concentrations of the acid and 
protein. Tungstic acid gives complete precipitation 
with less adsorption, but filtration is so slow th a t 
there may be appreciable hydrolysis of the protein. 
The use of colloidal ferric hydroxide, as previously 
described by the author, is recommended.

C. P. S t e w a r t .
M icro -de term ination  of ch lo ride in  blood and  

o th e r m ed ia  con tain ing  p ro te in s . M. C l a u d iu s  
(Acta med. Scand., 1924, 61, 4—7; from Chem. 
Zentr., 1925, II , 1198).—Twenty c.c. of blood or serum 
arc treated with 0-2 c.c. of 0-04Ar-silver nitrate and
4—5 drops of strong nitric acid. The liquid is heated 
until the coagulum dissolves and finally concentrated 
by boiling to 0-25 c.c. One drop of 4% potassium 
permanganate is added and the precipitated m an­
ganese dioxide dissolved by addition of a drop of 
nitric acid. After cooling, one drop of 4% ferric 
nitrate and 5 c.c. of ethyl alcohol are added, and the 
solution is titrated with 0-01iV-potassium thioeyanate 
in ethyl-alcoholic solution. G. W. R o b in so n .
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C olo rim etric  m icro -m e th o d  fo r th e  d e te rm in ­
atio n  of lac tic  acid  in  blood. B. M e n d e l  and I. 
G o ld s c h e id e r  (Biochem. Z., 1925,164, 163— 174).— 
After removal of protein with metaphosphoric acid 
and of carbohydrate with copper sulphate and lime, 
the blood filtrate is treated with concentrated sul­
phuric acid and the acetaldehyde produced gives 
with veratrol a red colour. The determination 
takes I I  hrs., and requires 1 c.c. of blood. The 
limiting concentration of lactic acid is about 5 mg.%. 
Acetone, ¡3-hydroxybutyric acid, acetoacetic acid, 
urea, uric acid, creatine, creatinine, glycine, alanine, 
and propionic acid do not give the red colour. Aeet- 
aldehyde, formaldehyde, and pyruvic acid give the 
colour before heating (distinction from lactic acid), 
bu t are present in blood only in negligible amount.

P . W . Clu tte r b u c k .

A pplication  of p h o sp h o tu n g stic  an d  phospho- 
m olybdic ac ids to  th e  d e te rm in a tio n  of u ric  
acid  in  m ilk  and  blood. G. K e i f  (Biochem. Z., 
1925, 161, 128— 138).—A phosphotungstic-phospho- 
molvbdic acid reagent is used for the production of a 
violet coloration with uric acid solutions which has 
the advantage of being permanent. Substances 
other than  uric acid occurring in blood and interfering 
with this reaction may be removed from the solution 
by extraction with chloroform. C. R em in g to n .

M icro -d eterm in atio n  of u re a  in  0-l  c.c. of 
blood. B. P o h o r e c k a -L e le s z  (Bull. Soc. Chim. 
biol., 1925, 7, 1085— 10S8).—The urea contained in 
0-1—0-2 c.c. of a fluid containing th a t substance in a 
concentration similar to  th a t in which it  occurs in 
blood is hydrolysed by urease a t 38—40° in a special 
apparatus. The mixture is rendered slightly alkaline 
by means of borate, and the ammonia is removed by 
a current of air and collected in dilute sulphuric acid. 
I t  is then determined by neutralising the sulphuric 
acid and adding an excess of sodium hypobromite. 
The excess of hypobromite is determined by adding 
potassium iodide and hydrochloric acid and the 
iodine liberated is titrated with sodium thiosulphate.

W . 0 .  K erm ack .

M icro-K jeldahl m eth o d  w ith o u t d is tilla tio n .
B. P o h o r e c k a - L e le s z  (Bull. Soc. Chim. biol., 1925, 
7, 1038— 1043).—To 1 c.c. of urine diluted twenty 
times are added 1 c.c. of sulphuric acid and 1 c.c. of a 
30% solution of potassium oxalate, the use of this 
salt being preferable to th a t of copper sulphate. 
After the combustion is complete, 2 c.c. of approx­
imately 0-lAT-sodium hypobromite are added to  the 
mixture, which has been previously made neutral to 
methyl-red.

To determine the excess of hypobromite, excess of 
potassium iodide solution and 2 c.c. of A-hydrochloric 
acid are added. The iodine liberated is titrated with 
0-02A'-sodiiim thiosulphate. Allowance is made for 
the ammonium sulphate in the sulphuric acid used, 
as determined by a blank test. W . O. K e rm a c k .

S im ple  m icro -d e te rm in a tio n  of d ias tase  in  
hody-fLuids. L . L o r b e r  (Biochem . Z., 1925, 1 6 3 , 
480— 487).— T he app lica tion  is described  of th e  
a u th o r’s sugar m ic ro -de term ina tion  (cf. A., 1925, i, 
852) to  th e  d e term in a tio n  of th e  d ia s ta tic  a c tiv ity  of 
body-fluids. T h e  m ethod  claim s to  p e rm it th e  
com parison of th e  ac tiv itie s  of d iffe ren t fluids b y  
m ak ing  experim en tal allow ance fo r th e  differences, 
e.g., pa, betw een  th e  various fluids. R. K. C a n n a n .

D ete rm in a tio n  of free acid  in  g a s tr ic  juice.
H . E. B ü t t n e r  (Klin. Woch., 1925, 4. 877— 879; 
from Chem. Zentr., 1925, II , 1078).—In the titration 
of the hydrochloric acid in gastric juice, using alkali, 
combined hydrochloric acid is set free and the original 
free hydrogen ions are thus not determined. This 
may be avoided by colorimetric determination, using 
0-1%  methyl-violet. The values thus obtained are 
50%  lower than those obtained by direct titration.

G. W. R o b in so n .
N ephelom etric  d e te rm in a tio n  of v ario u s  su b ­

stances. D e te rm in atio n  of su lp h a te  in  u rine . 
L . L o r b e r  (Biochem. Z,, 1925, 163 , 476— 479; see 
A., 1925, i, 852).—The turbidity produced by the 
direct addition of barium chloride and acid to  urine 
containing a known addition of sulphate is reduced 
by dilution to the same intensity as th a t produced in 
the urine without addition. From the dilution the 
urinary sulphate concentration can be calculated. 
An accuracy of 5% is claimed, R. K. C a n n a n .

D ete rm in atio n  of to ta l  su lp h a tes  in  tissu es . 
W. D e n is  and S. L e c h e  (J. Biol. Chem., 1925, 65, 
561—563).—The tissue is autoclaved for 1 hr. a t 
200° with 5 parts of A-hydrochloric acid and the 
sulphuric acid determined in the filtered solution by 
precipitation as barium sulphate. The error of the 
method is ± 5 % . C. R. H a r in g to n .

V olum etric  d e te rm in a tio n  of p h o sp h o ric  acid  
in  y east. S t a i g e r  (Brennereiztg., 1924, 41, 209— 
210; from Chem. Zentr., 1925, II , 1105).—The solu­
tion of the ash from 5 g. of yeast (which should not 
contain more than  0-07 g. P20 5), after removal of 
silica, is titra ted  by the Pfyl method.

G. W. R o b in so n .
M easu rem en t of flu ids in  p erfusion  ex p e ri­

m en ts . M. K o c h m a n n  (Arch. exp. Path. Pharm., 
1925, 109, 358—361).—Apparatus for the automatic 
measurement of volume and ra te  of flow in perfusions 
is described. S. I. L e v y .

P h arm aco lo g ica l eva lua tion  of a tro p in e  and  
scopolam ine so lu tions, an d  of th e ir  s tab ility .
G. K ü h l  (Arch. exp. Path. Pharm., 1925, 109, 295— 
299).—The effect of injected solutions on the blood 
pressures of cats treated with acetylcholine hydro­
chloride has been found to be a suitable pharmaco­
logical method for determination of atropine and 
scopolamine solutions. No diminution in effect was 
observed after heating the solutions to 100° for 
30 min. in presence of either acids or alkalis.

S. I. L e v y .


