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General, Physical, and
Stellar spectra in  the far ultra-violet. S. R o sse -  

l a n d  (Nature, 1929,123, 207).
Ionisation in  stellar atm ospheres. I. General-, 

ised Saha form ulæ , m axim u m  intensities, and 
the determ ination of the coefficient of opacity.
E. A. M iln e  (Month. Not. Roy. Astr. Soc, 1928, 89, 
17—49).—Mathematical. W. E. D o w n e y .

Ionisation in  stellar atm ospheres. II. 
Absolute m agnitude effects. E. A. M iln e  (Month. 
Not. Roy. Astr. Soc, 1928, 89, 157—175).—Formulas 
are obtained which determine the variation with g, 
at constant T, of the number of atoms responsible 
for the formation of a given absorption line. The 
behaviour depends on whether the coefficient of 
general absorption, k, is constant throughout the 
stellar atmosphere or is proportional at each point 
to the electron pressure P. The fact that lines of 
both neutral and ionised atoms increase in intensity 
from dwarfs to giants favours the adoption of koc P. 
When kccP  the mass of the reversing layer increases 
with decreasing pressure and more than counter
balances the reduction in the proportion of neutral 
atoms due to increased ionisation. The observed 
strengthening of the Balmer lines from dwarfs to 
giants now receives theoretical explanation.

C. J. S m ith e l l s .
Theoretical contours of absorption lines in  

stellar atm ospheres. E. A. M iln e  (Month. Not. 
Roy. Astr. Soc, 1928, 89, 3—17).—Mathematical. 
The number of atoms per c.c. in a stellar atmosphere 
is calculated on the assumption of no surface of 
demarcation between atmosphere and photosphere.

W. E. D o w n e y .
Relations between the m o st intense radiations 

and the h igh est chem ical elem ents in  the 
lum inous atm osphere of the sun. H. D es- 
l a n d r e s  (Compt. rend, 1929, 188, 20—24).—The 
wave-lengths of the ultimate radiations of the chemical 
elements in the solar chromosphere are tabulated, 
together with their intensities, heights, and series 
notations, and the author’s conclusion (ibid., 1924, 
179, 1066) that the corresponding frequencies are 
approximate multiples of the same elementary 
frequency ci1=1062-5 is confirmed. The light atoms 
(H, He, 0) show intense radiations but have high 
excitation potentials, and the effect of the ionised 
heavy atoms (Ca+, Sr+, Ti+) is very marked at great 
heights. J. G r a n t .

Presence of the absorption line I),, in  the solar  
spectrum. S. B. N ic h o l s o n  and N . G. P e r r a k i s  
(Compt. rend, 1929, 188, 41—43).—Spectrograms of 
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the sun taken with three Mt. Wilson plates show 
that the absorption due to helium is relatively strong 
in the immediate neighbourhood of the plate 3326 
(Mt. Wilson notation), and in the interval separating 
members of the group 3333, whilst it is very faint in 
the space occupied by the faint markings. The 
presence of the atmospheric line (X 5875-603) renders 
difficult the identification of the absorption line Da 
(X 5785-620). J .  G r a n t .

E lem entary processes in  em ission  and absorp
tion  of light. J .  S t a r k  (Aim. Physik, 1928, [iv], 
87, 909—926).—An earlier theory given by Stark is 
extended and applied to a series of experimental 
cases. In the process of emission of light three oper
ations may be distinguished. First, the electron in 
its stationary state in the atom is displaced from 
equilibrium and approaches indefinitely close to a 
lower energy level. The time taken for this may be 
called the “ Verweilzeit.” Secondly, a light quant is 
formed in the electronic field. The time taken for 
this process (“ Umformzeit ”) is independent of the 
order of magnitude of the period of the light. Thirdly, 
there is a mutual action between the electron and the 
light quant resulting in the emission of the quant in a 
definite direction with the velocity of light, and fixing 
of the electron in the new energy level. The time 
taken for this process (“ Ablenkzeit ”) varies between 
a value of the order of the period and one many 
times this. The “ Verweilzeit ” can be estimated 
(e.g., for Hy) by examining the effect on spectra of 
an electric field acting on the given atom for a short 
time. In a field all energy levels are modified, transi
tions between a pair of modified levels giving a Stark 
component of the line concerned; but if the duration 
of the electric field is less than the “ Verweilzeit ” an 
electron may start from a modified and end in an 
unmodified level, or vice versa. In such circumstances 
components appear between normal and Stark modified 
lines. The time estimated for this operation for Hy 
by this method is 10-9 sec. Consideration is given to 
excitation by cathode rays, and the theory predicts 
that the emission of characteristic frequencies in 
consequence of transfers of the atomic electron from 
one energy level to another is accompanied by the 
emission of a continuous spectrum in the infra-red 
or the beginning of the visible spectrum; also, that 
if the energy of the impinging electron is less than 
that required to raise the atomic electron to the next 
higher level an aggregate of atoms will give rise to a 
continuous spectrum. The theory provides an explan
ation of the continuous X-ray spectrum. The theory 
is applied to all kinds of absorption, including con-
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tinuous, selective, and photo-electric absorption, and 
absorption due to scattering. A. J. M ee.

Spectral excitation by recom bination in  the 
electric arc. (Miss) J. M. D e w e y  (Physical Rev.,
1928, [ii], 32, 918—921).—Measurements of electron 
velocities in arcs indicate that most of the light in 
the negative glow is due to the recombination of 
positive ions and electrons. Since the velocities of 
the positive ions are high, spectral lines emitted in 
this way should show Doppler broadening. This was 
measured photometrically for a hot cathode arc in 
helium in which measurements of electron velocities 
were also made and results obtained which can be 
explained by assuming all the light in the negative 
glow to result from recombination of ions having a 
temperature about one tenth that of the electrons.

N. M. Bligh.
O ptical behaviour of hydrogen atom s in very  

strong electric fields. R. v o n  T r a u b e n b e r g  
(Physikal. Z., 1928, 29, 895).—The effect of sudden 
changes in field strengths up to 420,000 volts/cm. on 
hydrogen atoms has been studied by means of Stark’s 
arrangement of separated fields, and the Stark effect 
measured in the second order for Balmer lines. The 
proportionality with the square of the field strength 
is confirmed for all components of H y. The results 
for the middle component agree better with the 
theory of Schrödinger than that of Epstein, but con
siderable deviations from Schrödinger’s values are 
shown for the higher components. R. A. M o r to n .

Theory of the Stark effect in  hydrogenic atom s. 
V. R o ja n s k y  (Physical Rev., 1929, [ii], 33, 1— 15).— 
Theoretical. Established formulae give the relativity 
anti spin corrections for a hydrogen-type atom per
turbed by a weak electric field, and the energy levels 
without spin in the case of a strong field. Formulae 
are here deduced for the energy levels in either a 
weak or a strong field, including both the relativity 
corrections and the Stark effect. The relativity and 
spin corrections for strong fields are deduced. The 
methods used are the matrix and wave mechanics. 
The results aro similar, except in form, to those of 
Schlapp (cf. A., 1928, S06) using Darwin-Dirac wave 
methods. In the now, as opposed to the old, 
mechanics thero is a linear Stark effect even in weak 
fields, bocauso of the identity of energy for the ns 
and np1 lovcls in the absence of external fields. This 
degeneracy is shown to account for the 2s level in 
hydrogen not being metastable. The coefficients are 
found for tho development of the parabolic eigen
functions in terms of the polar ones, and a set of 
values of those coefficients is tabulated. Methods are 
given for tho calculation of the relative intensities in 
tho Stark effect in terms of tho already available 
theoretical fino-structuro intensities in the absence of 
fields. N. M. B lig h .

Intensity m easurem ents in the helium  spec
trum . C. H o d g e s  and W. C. M ic h e ls  (Physical 
Rev., 192S, [ii], 32, 913—917).—The absolute and 
relative intensities of thirteen lines of the helium 
spectrum, extending through the visible region, have 
been measured by the method developed by Ornstein 
and Dorgelo (A., 1924, ii, 2S2) modified by comparing 
each lino directly with tho known emission from a

tungsten filament, operated under constant conditions. 
The results for a discharge in a capillary tube, with 
pressures from 1-92 to 34-3 mm., show that the 
absolute intensities increase rapidly to a maximum 
for pressures in the neighbourhood of 2— 4 mm., 
below which they tend to zero. The relative intensi
ties of the singlet system are favoured by lowered 
pressures, and the higher members of the triplet 
system are favoured over the lower members. The 
relative intensities within the singlet series are little 
affected by pressure. N. M. B lig h .

Influence of pressure and addition of foreign  
g a ses  on the absorption in  activated neon.
L. E c k s t e in  (Ann: Physik, 192S, [iv], 87, 1003— 
1034).—The influence of varying the pressure of gas 
in the absorption tube, keeping that hi the emission 
tube constant, on the absorption of the neon lines 
6402, 6266, 6163, 6143, 6096, and 5852 A. has been 
investigated. The intensity of the spectral lines was 
measured by a photo-electric method. For all the 
above lines, the curves of absorption against gas 
pressure show maxima at a pressure of 1-2 mm. Hg. 
The maximum is greatest with the line 6402 A. The 
influence of adding foreign gases to the absorption 
tube on the absorption of the lines 6402, 6266, 6163, 
and 6143 A. has also been investigated. All four 
foreign gases used lowered the absorption, but whereas 
the decrease of absorption with increasing foreign gas 
pressure was slow with helium, it was very much 
quicker with water, nitrogen, and argon.

R. N . K e r r .
E xperim ental proof o f 1 ‘ negative ’ ’ dispersion.

H. Iv o p fe rm a n n  and R. L a d e n b u r g  (Z. physikal. 
Chern., 1928, 139, 375—385).—By increasing the 
current density of a neon discharge up to 0-1 amp./cm.2 
a rise in the anomalous dispersion has been found in 
the yellow-red s —p  lines (where p  and s are the 
higher and lower energy levels, respectively). This 
signifies an increase of the active atoms in the s 
state. If, however, the current density be still further 
raised a gradual decrease hi the anomalous dis
persion in the different s5—p k lines (¿=10, 9, 8, 6,4, 2) 
with increasing current is observed. This is as 
expected from the dispersion formula of the quantum 
theory on account of the influence of “ negative ” 
dispersion, i.e., due to greater activation of atoms in 
the p t  state. This is especially borne out by the 
systematic decrease of the dispersion for the s5~ lines 
combined with different p k levels; the lower the p  
level considered and the more strongly it is activated 
tho greater is the decrease of the accompanying 
anomalous dispersion. R. N. K e r r .

Absorption of ultra-violet ligh t by m etastable  
atom s. W. d e  G r o o t  (Naturwiss., 1929,17, 13).— 
Since the ionisation energy of the metastable atoms 
of neon and argon is only 4-9 and 4-2 volts, respect
ively ,■ corresponding with 2550 and 2950 A., it is to 
be expected that there will be a continuous absorption 
of ultra-violet light from these wave-lengths up. 
Apparatus is described to test this. Light from a 
tungsten spiral at 3400° Abs. was passed through a 
tube containing the gas at 5 mm. pressure. The 
spectrum was photographed first of all with the 
absorption tube dark, and then with a current of



G EN ER A L, PH Y SICA L, AND INORGAN IC CHEM ISTRY. 225

2 amp. flowing through the tube. Thero was no 
absorption in the part of the spectrum investigated 
either with neon or with argon. On the other hand, 
there was strong absorption corresponding with the 
2s—2p lines in each gas with 50 milliamp. flowing 
through the tube. A. J. M e e .

Spectrum  of doubly-ionised krypton. D. P.
A c h a ry a  (Nature, 1929, 123, 244).—A number of 
regularities have been observed, and three sets of 
terms are recorded. A. A. E l d r i d g e .

Spectrum  of doubly-ionised fluorine (F ill) .
H. D in g le  (Proc. Roy. Soc., 1929, A, 122, 144— 
161; cf. A., 1927, 1; 1928, 98).—The lines of the 
spectrum of doubly-ionised fluorine appear when 
strongly condensed discharges are passed through 
silicon tetrafluoride at very low pressure. More than 
300 lines, extending from 3267 to 2207 A ., have been 
measured and tabulated. The spectrum has been 
partly analysed into quadruplet and doublet systems 
of terms, which are correlated with the terms to be 
expected on the Heisenberg-Hund theory, and 82 
lines have been classified. The resemblance between 
tho spectrum and that of singly-ionised oxygen, which 
has the same electron structure as doubly-ionised 
fluorine, confirms its assignment to F ++. Most of 
the intervals in F m  are almost exactly double the 
corresponding intervals in 0  n , but there are a few 
striking exceptions which are discussed.

L. L. B irc u m sh a w .
Spectrum  of doubly-ionised  brom ine. S. C. 

D eb (Nature, 1929, 123, 244).—Tho lines of the 
spectrum of doubly-ionised bromine have been 
classified. A. A. E l d r i d g e .

Absorption spectra of oxygen and of ozone 
in the u ltra-violet region. J. D tjfay (Compt.rend., 
1929, 188, 162—164).—The coincidence of bands in 
the ultra-violet absorption spectra of ozone and of 
compressed or liquid oxygen may be due to the 
same bands, enlarged in the latter case by the high 
density of the absorbing medium. This is supported 
by the fact that below 2400 A. the absorption 
curve of ozone is continuous like that of compressed 
oxygen. J. G r a n t .

Intercom binations and new  term s in  the spark  
spectrum of sulphur (S n ). L. B lo o h  and E. 
B lo c h  (Compt. rend., 1929, 188, 160— 162; cf. A.,
1927, 1117; Gilles, A., 1928, 565).—New multiplets 
in the S n  spectrum of sulphur detected by the use 
of an oscillating electrodeless discharge are recorded 
and include intercombinations and combinations of 
old and new terms. A correction of +317-20 must 
be applied to the doublet terms of Ingram to bring 
them to the same zero as the quadruplet terms.

J. G r a n t .
Structure of the th ird  order spectrum  of 

sulphur (S m ) . J. G i l l e s  (Compt. rend., 1929, 
188, 63—64; cf. A., 1928, 565).—The author has 
tabulated 40 lines (X 4527-77—3323-97 A.) and their 
intensities, based on the levels of multiplicity corre
sponding with the electronic configurations a3d, a4s, 
and aAp of the S in  spectrum. Eight multiplets are 
involved. J. G r a n t .

Structure of the third order spectrum  of 
sulphur (S h i) . J. G ille s  (Compt. rend., 1929, 
188, 320—321; cf. preceding abstract).—Lines of the 
4d and 5s terms of the S ill spectrum (2998-27—2442-65 
A.), based on the value 135600 for 4s3 P %, and corre
sponding with the multiplets (4p3S —4d3P), (4p3P  — 
4d3P), (4p3D —4d3P), (4p3P - 4 d 3D), (4p3D - 4 d 3D), 
[4p3S —5s3P), and (4p3P —os3P), are tabulated with 
their wave-lengths and intensities and include the line 
2665-40 A., hitherto attributed to the S v spectrum.

J. G r a n t .  .
Further trip lets of trebly-ionised arsenic. 

K. R . R ao (Nature, 1929,123, 244).—Two additional 
triplets duo to As iv  have been found. The values 
of 5p P 012 are 168010, 167748, 166932.

A. A. E l d r i d g e .
D iscontinuities of the ii-absorption  of sim ple  

substances. V. D o l e j s e k  and K. P e s t r e c o v  
(Compt. rend., 1929, 188, 164r^-166).—Determin
ations of the limits of ii-absorption of elements of 
atomic numbers (N) 12—30 in the same chemical 
state differ from the expression v /ii= a '- f  b'N-{- 
c'N2-\-d'N3-]-e'N'1, where v/ii is the change of the 
frequencies of the ii-lcvcl and tho coefficients o', 
b' . . .  e' are calculated from tho frequencies of the 
rare gases, by amounts which vary periodically with 
N  and show' maxima for JV=12,21, and 29 and minima 
for JV==17 and 25. J. G r a n t .

D iffraction of Arrays by ruled gratings. 
Spectrographic function of X -rays and u ltra
violet rays. J. T h ib a u d  (Ann. Soc. Sci. Bruxelles,
1928, B, 48, ii, 145— 168).—An account of the author’s 
work on the diffraction of X-rays and ultra-violet 
rays (cf. A., 1925—1928, numerous publications), 
showing the various stages in the development of the 
grating method with tangential incidence. This 
method is compared with the rotating-crystal method, 
and is shown to be very suitable for the investigation 
of the region between X-rays and ultra-violet rays. 
The theory of the diffraction grating with tangential 
incidence is summarised and a detailed description of 
the improved form of vacuum spectrograph with glass 
grating is given (cf. A., 1927, 286). O. J. W a lk e r .

JJ-Line excitation  by the green sodium  band  
and the d issociation  potential of sod ium  vapour.
E . L. K in s e y  (Proc. Nat. Acad. Sci., 1929, 15,
37— 41).—The evidence is discussed for the dissoci
ation of molecules into normal and excited atoms by 
the absorption of light in the fluorescence phenomena 
of sodium vapour. The conditions under which it is 
possible to excite the D-lines by the blue-green band 
of the sodium molecule were determined experi
mentally. The long and short wave-length limits of 
the exciting band and the wave-length of the band 
producing the maximum intensity were measured. 
The correspondence between tho intensity variation 
of the D-lines and the blue-green bands show's that 
the process is probably the excitation of the atoms 
to the 2P  levels by collisions of the second land with 
excited molecules, and not by the dissociation of 
the molecules; the heat of dissociation is taken as 
0-85 volt. N. M. B lig h .

Intensity relations in the spectra of titanium .
I. Line intensities in  the stronger m ultiplets
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of T i I  a n d  Ti II. G. R. H a r r i s o n  (J. Opt. Soc. 
Amer., 1928, 17, 389—416).—The relative intensities 
of the lines in a number of multiplets in the spectra 
of Ti I and Ti n  have been measured. The apparatus 
used is described in detail and was capable of separ
ating lines which were 0-2-4 A. apart. The sources of 
error are discussed and are concluded to be less than 
1%. Tables are given showing the measured and 
calculated, intensities of these lines, 36 multiplets 
having been examined in all. J. L. B u c h a n .
■ G round-term s in  the spectrum  of nickel II and 
proposed standard w ave-lengths in the Schu
m ann region. A. C. M e n z ie s  (Proc. Roy. Soc., 
1929, A, 122, 134— 143; cf. Shenstone, A., 1927, 
998).—During previous investigations of fuse spectra 
(A., 1928, 99, 806) it has been observed that this 
source is particularly suited to the study of low-level 
terms, and it is now applied to the analysis of the 
spectrum of Ni n . It was found that if the wires 
are mounted horizontally in the vacuum grating 
spectrograph, and very near the slit, the lines vary 
greatly in length, in spite of the astigmatic action of 
the grating, so allowing the application of the method 
of long and short lines. A number of lines, obviously 
connected on account of their length and strength, 
were found on analysis to belong to the hitherto 
missing ground-terms 2D3 and 2D2 of Ni II. Since 
the combining middle terms are accurately known, a 
determination of the values of 2D3 and 2Z)2 makes it 
possible to calculate the theoretical values of the 
wave-lengths of conveniently spaced lines, which can 
then be used as standards in the Schumann region. 
The lines extend from 1317 to 1940 A.

L. L. B irc u m sh a w .
R e v e r s a ls  in  th e  a r c  s p e c t r u m  of n ic k e l .

A. C. M e n z ie s  (Phil. Mag., 1928, [vii], 6, 1210— 
1216).—An examination of the fuse spectra of nickel 
in air for the ultra-violet and in a vacuum for the 
Schumann region has been made to determine if the 
ground-term of the Ni I spectrum is *S0. Many 
reversals have been found in the ultra-violet region, 
but all of these can be accounted for from known 
data. In the Schumann region no lines attributable 
to the arc could be found. It is concluded that if the 
1S0 term does exist it must give rise to lines below 
the region examined. A. E. M it c h e l l .

Furnace spectrum  of beryllium . R . F. P a t o n  
and G. M. R a s s w e i l e r  (Physical Rev., 1929, [ii], 
33, 16—21).—Observations were made from 2150 to 
7000 A. and up to 2500° Abs., in both absorption 
and emission, using a specially designed high-temper- 
aturo vacuum furnace. It is confirmed that the 
beryllium line 2348-62 A. is the first line of the 
principal series of singlets for the neutral atom. The 
diffuse and sharp series of singlets of the element 
were discovered and tabulated. N. 31. B lig h .

S p a r k  d o u b le ts  in  th e  2 1 -se rie s . V . D o le j s e k  
and (M lle .)  D. E n g e lm a n n o v a  (Compt. rend., 1929, 
188, 318—320).—The experiments previously de
scribed (this vol., 225) have been extended to the 
heavier elements (atomic numbers 23—30) in the 
same state of valency, and the interval between the 
spark doublets of the /if-series has been found to 
decrease with increase in atomic number. Dauvill-

ier’s results for copper (A., 1922, ii, 243) were con
firmed, and the mean value found for the doublet 
constant (A \/v/ii) of 0-0074 is in good agreement 
with that already obtained (loc. cit.). J. G r a n t .

Continuous spectrum  of m ercury vapour. H.
V o l k r i n g e r  (Compt. rend., 1929, 188, 321—323).— 
The changes in the continuous spectrum of mercury 
vapour excited by an electrodeless discharge in a silica 
tube, the ends of which may be maintained at different 
temperatures, have been studied spectrographically. 
If the whole tube is at 230° the relative intensities of 
the several bands differ at various points of the tube, 
and are dependent on the exciting field. The pro
duction of the spectrum probably involves association 
of neutral and excited atoms rather than the simple 
passage from one atomic state to another.

J. G r a n t .
Pow er relation of the intensities of the lines  

in  the optical excitation of m ercury. I. E. 
G a v io la  (Phil. M ag., 1928, [vii], 6, 1154—1167).— 
The intensities of the different lines of mercury vapour 
at the ordinary temperature when optically excited 
by a water-cooled mercury arc have been calculated 
as a function of the primary intensities and of the 
position of the emitting volume element in the tube. 
The special behaviour of lines like 3650 A. is then 
explainable and the absorption laws for 4358, 3650 A., 
and similar lines are calculable. A. E. M it c h e l l .

Influence of foreign gases on the optical 
excitation of m ercury. II. E. G a v io la  (Phil. 
Mag., 1928, [vii], 6, 1167—1191).—The alterations in 
the intensities of the lines in the optical excitation 
of mercury vapour caused by the presence of foreign 
gases are explained on the author’s theory (cf. pre
ceding abstract). The examination of the effects of 
various gases on the absorption of the line 4046 A. 
by the metastablc mercury atoms lias demonstrated 
the long period of existence of these. The metastable 
level 23P , has an existence of 10~5 sec. when no 
foreign gases are present; its existence is, however, 
sensitive to their presence. In the presence of 
foreign gases the metastable level has a mean life of 
1/300 sec., whilst under ideal conditions (as in stars) 
it should increase to about 10 sec. The result of 
Foote (A., 1927, 999) that the efficiency of quenching 
collisions of nitrogen with excited atoms in the 
resonance level is approximately 1 has been confirmed. 
The number of metastable atoms excited by the 
presence of a few mm. of nitrogen or water vapour is 
estimated to be about 102 times the number of 
excited atoms in the resonance level.

A. E. M it c h e l l .
Polarisation  of canal-ray light. III. M ercury 

positive rays of the line 2537 A. E. Rupr (Ann. 
Physik, 1929, [v], 1, 289—300).—The polarisation 
ratio for the line 2537 A. has been studied for mercury 
positive rays. Polarisation occurs in the fading light 
only when disturbances are allowed to occur at the 
positive-ray slit. By heating the slit the polarisation 
vanishes, so that it must be a secondary effect. The 
addition of foreign gases and the application of 
magnetic fields affect the polarisation ratio for the 
positive ray in the same way as they influence the 
resonance fluorescence of the line 2537 A. The
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polarisation disappears when the positive-ray stream 
is diffused by an obstacle in its path.

R. A. M o r to n .
Heat spectrum  of solid  and liquid iron. R. 

H a se  (Physikal. Z„ 1928, 29, 904—907).—Tho 
spectral energy distribution of the radiation emitted 
by solid and liquid iron resembles that from a black 
body, but the absolute intensity depends largely on 
surface oxidation. The wave-length of maximum 
emission for smooth solid iron is shifted in the direc
tion of shorter wave-lengths as the temperature rises, 
so that Wien’s law is obeyed. The intensity E at the 
maximum varies as CT6, T  being the absolute tem
perature and (7=2890. Matt, slag-free iron emits 
approximately “ grey ” radiation approaching the 
black-body condition as the temperature rises. The 
heat spectrum of liquid iron closely resembles that of 
the smooth solid metal both as regards intensity and 
spectral distribution. R. A. M o r to n .

Excitation of A'-ray spectra by m eans of 
a-particles. W. B o t h e  (Physikal. Z., 1928, 29, 
891—893).—The weak X-rays generated by the 
impact of a-particles on matter have been studied by 
means of a very sensitive apparatus, using argon in 
the counter. The following characteristic radiations 
were identified : X-radiation : Mg, Al, S, Ca, Cr, 
Fe, Zn; ¿-radiation: Se, Mo, Pd, Ag, Sb, Sn, Taj 
Ir, Au, B i; jkf-radiation : Bi. For some elements, 
the variation of the intensity of X-radiation with the 
range of the a-particles was determined, and was found 
to be closely related to the ionisation curve for the 
inner atomic electrons. The energy of the a-particles 
(from polonium) was insufficient for the maximum in 
the differential ionisation to be shown definitely, 
although the existence of such a maximum can be 
inferred for the curve obtained with aluminium. The 
results do not support Thomson’s theory of ionisation, 
but are in agreement with Born’s treatment of the 
quantum mechanics of collision processes.

R. A. M o r to n .
Som e m ultip lets of singly-ionised  thallium .

S. S m ith  (Proc. Nat. Acad. Sci., 1928, 1 4 , 951— 
953).—Some of the lines arising from combinations 
of singlet and of singlet and triplet terms of T1II 
were identified and classified, and compared with the 
lines predicted by an application of the regular and 
irregular X-ray doublet laws to the optical spectra 
of mercury-like atoms and interpolating between 
data for Hg i and Pb in . N. M. B lig h .

Influence of the presence of hydrogen on the 
Ln i  Ar-ray absorption edge of palladium . J. D.
H a n a w a l t  (Proc. Nat. Acad. Sci., 1928, 14, 953— 
958).—X-Ray investigation shows that an outstand
ing distension of the palladium lattice exists due to 
absorbed hydrogen and corresponding with a com
pound Pd2H. To decide whether the hydrogen 
atoms, are intimately combined with the palladium 
atoms the L i n  absorption edge was studied using a 
vacuum spectrograph. Hydrogen was occluded in 
the palladium in two ways. Evidence indicates that 
the complex absorption edge corresponds with the 
superposition of two simple edges, one due to Pd 
atoms alone and the other due to Pd atoms combined 
with H atoms. The compound PdH is indicated,

but the interpretation of the complex edge is in
conclusive. N. M. B lig h .

Zeem an effect and term  arrangem ent in the 
spectrum  of sing ly  - ionised chrom ium . E.
K r o m e r  (Z. Physik, 1928, 52, 531—548)^—Data for 
some 50 lines are tabulated, and from the results 
further contributions arc made to the term arrange
ment in this spectrum. J. W. S m ith .

A-Radiation excited by a-particles. W. B o th e  
and H. F r a n z  (Z. Physik, 1928, 52, 466—484).—The 
excitation of the K-, L-, and J/-radiation by a-rays 
from polonium has been observed over the wave
length range 1-1—10 A. for a number of elements. 
The relationship between the X- and ¿-excitation 
and the range of the a-particles is given graphically 
for some of the elements and the results are com
pared with Bragg’s curve for the dependence of the 
ionisation in air on the range of the a-particles. The 
data obtained for the excitation limit are in opposition 
to Thomson’s theory of ionisation (A., 1912, ii, 410), 
but not to Born’s quantum theory of collision (A.,
1926, 1078). The yield of aluminium X-radiation 
was measured in an absolute manner by an ionisation 
method, those of the other characteristic radiations 
being then compared with this. Both in the X- and 
¿-series a general decrease in the yield was observed 
as the atomic number of the elements under investig
ation increased. From the observations made it is 
deduced that the probability of ionisation is essentially 
smaller for an ¿  electron than for a X  electron with 
equal energy of ionisation. J. W. S m ith .

P recision  m easurem ents in the K -series of 
the elem ents zinc (30) to ruthenium  (44).
B. E d l£ n  (Z. Physik, 1928, 52, 364—371).—Using a 
precision tube spectrometer of the type employed by 
Siegbahn and by Larsson, measurements have been 
made of the X  lines a2, av  px, p2 of the elements zinc, 
arsenic, selenium, bromine, rubidium, strontium, 
yttrium, zirconium, niobium, and ruthenium. The 

lines of the last six of these elements have also 
been measured. J. W. S m ith .

Absolute X-ray w ave-length m easurem ents. 
A. P. R. W a d lu n d  (Physical Rev., 1928, [ii], 32, 
841—849).—By means of a speculum metal grating 
ruled 50 lines to the mm., the wave-lengths of the 
X ax line of copper, iron, and molybdenum were 
determined as l-5373±0-0008, 1-937(6)±0-002(3), 
and 0-708(3)±0-001(l) A., respectively. Using the 
X at line of copper the following constants were 
calculated : the grating space of calcite 3-0290 ±  
0-0016 A., A7= (6-061±0-009)xl023, and e=(4-774±  
0-007) x  10~10. The sources of error involved are dis
cussed, the chief being those due to the settings on 
the lines of the diffraction pattern and those due to 
the inexact setting of the grating. N. M. B lig h .

Evaporation at the cathode of the m ercury arc.
J. v o n  I s s e n d o r f  (Physikal. Z., 1928, 29, 857—  
864).—By means of a special type of lamp it has 
been possible to determine the amount of mercury 
sputtered and vaporised from the cathode of the 
mercury arc, at various temperatures. The evapor
ation varies considerably with temperature and to a 
small extent with current, the whole cathode surface
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being apparently involved. Positive and negative 
limiting values for the vaporisation in the neighbour
hood of the focal spot are given and it is shown that 
the loss of material from the focus is vanishingly small, 
an actual gam being not improbable owing to the 
effect of streams of ion. This supports Compton’s 
assumption that, in considering the energy balance, 
volatilisation from the focus of the mercury dis
charge is negligible. The amount of mercury sput
tered from the cathode shows a roughly linear increase 
with increasing current strength. The results are 
considered in relation to the problem of the energy 
balance at the cathode. R. A. M o r to n .

Transport of m atter  in the iron arc. H. 
S chm ick  and R. S e e l i g e r  (Physikal. Z , 1928, 29, 
864).—In the theory of the mechanism of the arc 
cathode, the energy balance plays an important part 
(cf. Issendorf, preceding abstract). Investigation of 
the loss of material from the iron arc shows that the 
phenomenon is complicated, but is definitely not pro
portional to the current and varies primarily as the 
degree of cooling of the cathode. In agreement with 
Issendorf’s work, it would appear that the loss of 
material is not confined to the focal point, but is 
distributed over the whole neighbouring area.

R. A. M o r to n .
G eiger point counter. Influence of cathode 

m aterial on the sparking potential. 0 . K le m 
p e r e r  (Physikal. Z , 1928, 29, 947—948).—The 
sparking potential in the Geiger account varies to 
some extent with the material forming the “ point ” 
cathode. In carbon dioxide the limiting voltages 
were 600—650, no definite effect being traceable to 
the nature of the cathode. In air, platinum, gold, 
silver, and copper behaved similarly, but for steel 
and aluminium the voltage F0 was lower. In hydro
gen, the metals fell into a series, steel, however, being 
anomalous. The greatest differences in F0 occurred 
in argon. The results are discussed in relation to the 
mode of action of the counter (cf. Curtiss, A , 1928, 
985). R. A. M o r to n .

Calculation of the product of the halogen ions by 
m eans of their u ltra-violet absorption in aqueous 
solution. G. S c h e ib e  (Naturwiss, 1929,17, 86).

W. E. D o w n e y .
Properties of ionised gases in  high-frequency  

fields. H. G u t t o n  (Compt. rend, 1929, 188, 
156— 157 ; cf. A , 1927, 294).—Determinations of the 
conductivities corresponding with resonance of an 
ionised gas for X 4830, 2528, 1834, and 1324 ;iu. show 
that the conductivity and elastic force are propor
tional to the number of ions per cm. and to number 
of ions to the power 0-75, respectively. The con
stitution of an ionised gas is analogous to that of a 
Lorentz dielectric in which the electrons are further 
apart, and the existence of an absorption band is due 
to resonance between the oscillations of the electrons 
and of the field. J. G r a n t .

P assage of the electric current through a 
Cooper-Hewitt m ercury lam p. S. R a y  (Z. 
Elektrochem, 1929, 35, 89—93).—Theoretical. An 
attempt is made to explain the mechanism of the 
Copper-Hewitt mercury lamp in terms of a hypo
thetical compound HgZ, which is assumed to be

formed in the lamp. The cause of the cessation of 
the current with, time, especially at high voltages, is 
discussed. L. L. B irc u m sh a w .

N ature of stream ers in electric sparks. M. 
M iy a n is h i  (Japan. J. Phys, 1928, 5, 67—82).—The 
streamers emanating from the anode and cathode of 
a spark have been examined spectrographically and 
found to consist of positively and negatively charged 
particles respectively. Their velocity and duration 
of luminosity have also been measured.

J. L. B u c h a n .
Ionisation through electronic collision. A. 

v o n  H ip p e l  (Ann. Physik, 1928, [iv], 87, 1035— 
1086).—A theoretical discussion of the ionisation of 
atoms by electronic collision on the basis of classical 
theory is given. An ionisation function representing 
the probability of ionisation taking place through a 
collision is deduced. Under certain limiting con
ditions this function for a single atomic electron 
shows a maximum at a collision-electron speed corre
sponding with double the ionisation potential of the 
atom. Former experimental methods are critically 
discussed and a new one is described. A stream of 
electrons of homogeneous velocity hits perpen
dicularly a stream of atoms; the ions formed are 
carried on with the stream of atoms and are separated 
from the non-ionised atoms by passage through a 
mass spectrograph. The deflected ray of ions is then 
collected on a suitable ion collector. Mercury vapour 
has been examined afresh by this method, and the 
existence of a maximum of ionisation yield for an 
electronic speed in the neighbourhood of double the 
ionisation voltage of mercury is demonstrated. The 
measured collision yield, however, at this maximum 
is 8-3% compared with that predicted of 15%. A 
short description is also given of a high-frequency 
method suitable for the qualitative study of collision 
ionisation and also for experiments with streams of 
ions. R. N. K e r r .

Secondary electron em ission  produced by  
positive cæ sium  ions. J. M. H y a t t  (Physical 
R ev , 1928, [ii], 32, 922—928).—Experiments were 
made to determine the number of electrons emitted 
from a cæsium-covercd grid and plate as a function 
of the accolcrating potential, by positive cæsium ions 
from a tungsten filament maintained at about 1200 
Abs. in the presence of cæsium vapour. The number 
of electrons emitted per positive ion was found to 
increase uniformly from 0-01 at 100 volts to 0-15 at 
600 volts. The ratio, positive-ion current to plate/ 
total emission current, was found to be independent 
of the plate and grid potentials for plate potentials 
greater than 0-2 of the grid potential. This ratio, 
0-72, is the same as the ratio, total area of plate less 
projected area of grid/total plate area. Assuming 
the same distribution of electrons as positive ions, the 
ratio, plate current/grid current, in the type of tube 
used can be calculated. N. M. B lig h .

Critical photo-electric potential of clean m er
cury and the influence of gases and of the cir
culation of the m ercury on it. W. B. H a le s  
(Physical R ev , 192S, [ii], 32, 950—960).—Experi
ments were made to test the theories of photo-electric 
fatigue after eliminating every possible source of
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contamination of the metal surface, using a recon
structed form of the apparatus of Kazda and Dunn 
(A., 1926, 3; 1927, 603). The long wave-length limit 
for running mercury was found to be 2735 and the 
critical frequency for stationary mercury 2735+10 A., 
in agreement with Kazda for flowing mercury. It is 
now found that a four-fold increase of photo-current 
is not reached until 80 hrs. after turning off the still, 
and remains constant indefinitely thereafter. The 
long wave-length limit for this maximum sensitivity 
was found to be 2910 A. Traces of hydrogen, 
helium, argon, nitrogen, and water vapour had no 
influence on the photo-electric behaviour or on the 
rate of rise of sensitivity, except for a cleansing effect 
in reducing impurity which slowly contaminates the 
surface. Oxygen reduced the threshold value to 
2555 A. in 18 hrs. N. M. B lig h .

Ion-rays. J. K a h r a  (Ann. Pliysik, 1929, [v],
1, 135—156).—In conformity with the view of 
Schmidt (A., 1924, ii, 727; 1925, ii, 251; 1926, 877) 
that only those ions capable of wandering in electro
lysis are emitted on heating, it is found that at 400° 
lead bromide, iodide, and fluoride emit negative ions 
only. Experiments designed to increase the emission 
as a result of irreversible loosening of the crystal 
lattice were unsuccessful. The introduction of gases 
into the salt converted the falling portion of the 
emission curve into a rising portion, the change being 
due to irreversible processes. A number of glasses 
were found to emit positive ions exclusively, a separate 
negative emission being observed only at the highest 
temperatures. The data again support Schmidt’s 
theory. The increase in emission with time arises 
from loosened structure following irreversible pro
cesses. R. A. M o r to n .

Change in  em ission  of ion-rays w ith  tim e.
0. B i r k e n b e r g  (Ami. Physik, 1929, [v], 1, 157— 
168).—Dissolved or fused salts heated on a wire until 
the emission becomes constant maintain this constant 
value indefinitely in a vacuum or in contact with dry 
gases. In the presence of water vapour the emission 
from soluble salts is increased, whilst the emission 
from salts insoluble in water is unaffected. Salts 
which have been sublimed in air on to a wire and 
heated until the emission becomes constant revert to 
the normal in a vacuum or in contact with moist or 
dry gases, whereas if the sublimation has been carried 
out in a vacuum, reversion does not occur. The 
phenomena are all explained on the assumption that 
the salts can occlude foreign matter which results in 
the formation of loosened ions. R. A. M o r to n .

Photo-electric behaviour of m ercury during  
the transition from  the liquid to the solid  state 
of aggregation. ( F r l . )  M. G r u tz m a n n  (Ann. 
Physik, 1929, [v], 1, 49—73).—The total photo
electric emission of mercury remains constant for 
temperatures on either side of the m. p., in contrast 
with the electrical behaviour of mercury in other 
respects. An electrical effect at the m. p., and 
independent of light, is shown to occur, and it is 
suggested that the phenomenon may be related 
to the liberation of mercury vapour.

R. A. M o r to n .

Influence of hydrogen on the photo-electric  
electron em ission  of potassium . R. S u h r m a n n  
and N. T h e is s in g  (Z. Physik, 1928, 52, 453—463).— 
Thoroughly purified and dried hydrogen exerts no 
influence on the photo-electric sensitivity of potassium 
in bulk. When the latter was in the form of a 
unimolecular film on the surface of platinum-black, 
the sensitivity was considerably reduced on admitting 
hydrogen. This effect diminished, however, as thicker 
films of potassium were built up. Hence it is con
cluded that the spectral maximum of the sensitivity 
curve observed with potassium is not attributable to 
the action of hydrogen molecules. J. W. S m ith .

Theory of photo-electric action. H. W o l f f  
(Z. Physik, 1928, 52, 158—160).—The difference 
between limiting energies required to eject electrons 
from the surface of twro metals equals e times the 
contact P.D. of the metals, and lightly bound elec
trons should suffer only Compton scattering. This, 
and other inconsistencies, suggests that photo-electric 
emission is caused by atoms, raised to a metastable 
state by light absorption, losing their energy to 
colliding and slowiy moving electrons of the “ elec- 
tron-gas,” wiiich are then ejected as photo-electrons.

A. B . D . C assie .
Therm ionic em ission  from  clean platinum . 

L. A. D u B r id g e  (Phvsical Rev., 1928, [ii], 32, 
961—966; cf. A., 1927/391; 1928, 340).—Owing to 
previous inconsistent results for platinum, a greater 
precision and range of temperature and currents has 
been attempted. The thermionic emission from 
thoroughly outgassed platinum in high vacuum vras 
measured to 0-5% over the temperature range 1360— 
1750° Abs. The values obtained for the therm
ionic constants of the equation I —A T 2erblT, when 
corrected for the Schottky effect, are: 6=72820 Abs., 
<f>=6-27 volts, A =  17000 amp./cm.2deg.2 The value 
of the thermionic work function <f> is correct to 1% 
and agrees within 0-5% with the value of the photo
electric work function previously obtained. The 
value of A  is confirmed to be 250 times as great as 
the theoretical value of 60-2 amp./cm.2deg.2 (cf. 
Bridgman, A., 1928, 682). N. M. B lig h .

Secondary electron em ission  from  m olyb
denum . J. M. H y a t t  and H . A. S m ith  (Physical 
Rev., 1928, [ii], 32, 929—935).—The secondary elec
tron emission from a clean molybdenum plate in a 
simple three-electrode tube was studied. The number 
of primary electrons striking the plate was calculated 
by the positive-ion calibration method (cf. this vol., 
228). The number of secondary electrons per primary 
reaches a maximum of 1-15 at 600 volts and then 
decreases to 1-00 at 2000 volts. Petry (A., 1925, 
ii, 1017) reported discontinuities in the secondary 
emission curve at several accelerating potentials. One 
definite discontinuity is now found at 13-5 volts; the 
others are very small and not reproducible. The 
emission increases about 3% within a fevr minutes 
after heating if the gas pressure is very low and 
then remains constant for some tim e; it decreases 
with time when there is more gas present. The 
secondary emission appears to increase by about 4% 
when the temperature of the target is raised from that 
of normal operation to 1600° Abs. N. M. B lig h .



230 B R IT ISH  CHEMICAL ABSTRACTS.— A.

Therm ionic em ission  constant A. R. H.
F o w l e r  (Proc. Roy. Soc., 1929, A, 122, 36—49).— 
The relation between the constants A and x of the 
thermionic emission formula, recently recorded by 
DuBridge for severely outgassed platinum (A., 1928, 
340), is explained by the application of Nordheim’s 
theory of the emission coefficient of electrons from 
metals. The necessary conditions for the proper 
application of the theory are formulated. Apart 
from tho absolute value of A  in certain cases, the 
theory gives a most satisfactory account of the whole 
range of thermionic emissions by clean surfaces, or 
surfaces so contaminated that the true work function 
is diminished. Certain apparent discrepancies in 
absolute magnitude between the observed and 
theoretical values of A  are discussed.

L. L. B irc u m siia w .
What happens during an electron jum p?

D. S. V i l l a r s  (Nature, 1929, 123, 240).—It is con
sidered that in an electron “ jump ” the electron does 
not suddenly change its position, but merely undergoes 
a change in momentum and obeys a new force law; 
its behaviour is compared with that of a vibrating 
molecule after absorbing light. By Pauli’s inter
pretation of Schrodinger’s theory the electron orbit 
represents a cloud in space, the centre of gravity 
being the locus of a Bohr orbit. A. A. E ld r id g e .

Polarisation of the ligh t em itted  in electron  
collisions in inert gases. K. S t e i n e r  (Z. Physik,
1928, 52, 516—530).—The degree of polarisation of 
the light produced by electron collisions in neon and 
helium has been investigated experimentally. In the 
ease of neon, very definite eSects were observed, the 
lines of some of the spectral scries showing a tendency 
to become polarised parallel to the electron beam, 
and others at right angles to it. Indications of a 
similar eficct have been obtained with helium.

J .  W . Sm it h .
Absorption of X-rays. H. R . R o b in s o n  and 

C. L. Y o u n g  (Nature, 1929, 123, 203—204).—By a 
method of “ magnetic spectrometry ” it is shown 
that the two A'-electrons of a zinc atom absorb 
probably more (almost certainly not less) X-radiation 
of wave-length 0-56 A. than the eight ¿-electrons of 
tungsten. Simplifying assumptions associated with 
all theories so far proposed may account for the 
deviations between experimental and theoretical 
values. A. A. E ld r id g e .

Som e transient effects w ith  ions of low  
m obility. H. P. W a lm s le y  (Mem. Manchester Phil. 
Soc., 1927—1928, 72, 29—41).—The mathematical 
theory of the motion of ions of low mobility is dis
cussed and approximate equations are derived which 
lead to curves for the time variation of the saturation 
exhibiting the same type of distortion from the 
normal as do the author’s experimental curves relat
ing to ions of low mobility. R. W . L u n t .

R ange of //-p articles. W. B o t h e  (Z. Physik, 
192S, 51, 613—617).—Calculations based on the energy 
exchanges which take place when a a-particle collides 
with a neutral molecule resulting in the liberation of 
an //-particle lead to values of tho range of //-particles 
in agreement with experiment if it be assumed that 
after collision the a-particle becomes attached to the

nucleus of the atom with which collision has taken 
place. Such an hypothesis was suggested by Blackett 
in order to account for the apparent disappearance of 
a-particles after collision in nitrogen. R. W. L u n t .

D ispersion electrons of lith ium . J .  H a r 
g r e a v e s  (Proc. Camb. Phil. Soc., 1929, 25, 75— 
96).—Mathematical. The method of Hartree (cf. A.,
1928, 216) has been used to determine the number 
of dispersing electrons corresponding with the lines 
of the principal series of the optical spectrum of 
lithium, and also to the continuous spectrum at the 
head of the series. W. E . D o w n e y .

M easurem ent of the life of the m etastable  
m ercury atom . M. L . P oo l (Physical Rev., 1929, 
[ii], 33, 22—26).—An interrupted optical excitation 
method was used for measuring the life of the meta
stable 23P 0 state. The line 4047 A. (23P0—23S 1) 
showed strong absorption when a few mm. of nitrogen 
were introduced into the resonance tube, whilst the 
lines 4077, 4358, 5461, 5770, and 5790 A. showed no 
measurable absorption. The rate of decay of the 
amount of 4047 A. absorbed with respect to the delay 
after excitation of the mercury vapour was taken as 
the rate of decay of the metastable 23P 0 state. The 
life or half-value time of the state varied markedly 
with the pressure of admixed nitrogen. The maximum 
life, 4-2 xlO -4 sec., occurred for 6-8 mm. of nitrogen. 
No absorption of 4047 A. was observed on intro
ducing hydrogen, argon, neon, or helium into the 
resonance tube. N. M. B lig h .

Counting of a-particles by W ulf’s m ethod.
(M lle .)  M. D e sm e t and (M lle .)  M. v a n  H a e p e r e n  
(Ann. Soc. Sci. Bruxelles, 1928, 48, B, i, 100—113).— 
A comparison of the improved ionisation chamber 
method of counting a-particles of Wulf (Physikal. Z. 
1925, 26, 382) with the scintillation method. Using 
as a constant source of a-particles a small sphere of 
polished steel activated by means of radium eman
ation, the optical method gave 15 particlcs/min. 
Wulf’s method gave values of 10—13 in the most 
favourable cases using dull-pointed needles, and only
3—5 with fine-pointed needles. Particular attention 
was paid to the cleaning of the needles, shape of the 
point, and sign and magnitude of the voltage applied. 
Since the scintillation method almost certainly gives 
a low result, Wulf’s method is not considered suit
able as an accurate quantitative method.

0 .  J .  W a l k e r .
D iam agnetism  of ions of the rare gas type. 

H. K u le n k a m p f f  (Ann. Physik, 1929, [v], 1, 192—  
194).—The value of cx in the work of Ikenmeyer 
(cf. this vol., 247) can be obtained as follows : the 
susceptibility x = S 1-r12(e2i/6» ic2)= Z A.r2e2JL/6>nc2, r, 
being the distance from the nucleus of the i-th elec
tron, f2 the mean distance for all electrons, and ZfJ 
the number of electrons. As a first approximation, 
f2 is independent of ZE and f2=0-282 x 10-16=(0-531 X
10-8 cm.)2, agreeing with ax=0-532 x 10~8 cm., where

is the ground orbit of the Bohr hydrogen atom. 
It^is then shown that r2= o 12[l-j-(l/Z i;)(c2' — c1)/c1]=  
« i2[l +  (7-35/Z£)] for halogen ions. For alkali ions 
and alkaline-earth ions the values 3-0 and 4-35, 
respectively, replace 7-35, 2c1 replacing cx in the 
numerator in the latter case. R. A. M o r to n .
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Motion of electrons in  pentane. J .  D. M cG ee 
and J .  C. J a e g e r  (Phil. Mag., 1928, [vii], 6, 1107—> 
1117).—The method of Bailey (A., 1925, ii, 1019) has 
been employed to investigate the motion of electrons 
in pentane vapour. The phenomena observed are 
very similar to those previously obtained with 
ethylene. The fraction of the energy lost in collision 
rapidly approaches a maximum as the agitation 
velocity increases and then decreases rapidly. It is 
suggested that this may be due to the formation of 
ions. The “ ageing ” effect of the gas, when left in 
the apparatus, reported by Wellish (Phil. Trans., 
1909, A., 209, 249) was absent. A. E. M it c h e l l .

Capture of electrons by m olecules. V. A.
B a ile y  and J. D. M cG ee (Phil. Mag., 1928, [vii], 6, 
1073—1089).—The apparatus previously described 
by Bailey (A., 1925, ii, 1019) has been modified to 
simplify the procedure of measurement. The measure
ments of Bailey and Higgs (to be published later) 
on ammonia have been repeated and it is shown that 
the probability of attachment of an electron at a 
collision with a molecule may vary very considerably 
with the energy of the electron. This result is in 
disagreement with that of Loeb and others, who 
consider the probability of attachment to be a 
characteristic constant for a gas.

A. E. M i t c h e l l . '
Electronic w aves and electrons. (S ir )  J. J. 

Thomson (Phil. Mag., 1928, [vii], 6, 1254— 1281).— 
It is shown that if the structure of the electron were 
such that the usually accepted point charge, or 
something analogous to it, formed a nucleus sur
rounded by a system made up of parts which can be 
set in motion by electric forces and when in motion 
produce the effects of electric currents, then the 
motion of the electron would, from the ordinary laws 
of electro-dynamics, give rise to a train of waves, the 
relationship between the wave-length of this train and 
the velocity of the electron being exactly as indicated 
by the experiments of G. P. Thomson. This sur
rounding structure might comprise either a dis
tribution of discrete lines of force or of a number of 
positively and negatively chargcd particles which 
would behave like free particles. The sphere sur
rounding the nucleus will have a definite period of 
vibration, the frequency of which is proportional to 
the square root of the number of electrified systems 
per unit of volume. The vibrations form an oscillating 
electric field in which there is no transmission of 
energy. Both the nucleus and the sphere can vibrate, 
and in the steady state of the electron the vibrations 
are in resonance. The total energy of the electron 
is that due to the charge on the nucleus plus that due 
to the oscillating field, the importance of which 
conception is pointed out in connexion with the 
calculation of the size of the electron.

A. E. M it c h e l l .
Wave m echanics of rotating electrons and the 

fundamental equation of the electrom agnetic  
field. J. F r e n k e l  (Z. Physik, 1928, 52, 3 5 6 -3 6 3 ).-  
Mathematical. In continuation of a previous com
munication (A., 1928, 570) the fundamental equation 
of the wave mechanics of an electron is shown to be a 
generalised form of Maxwell’s equation and the

corresponding d’Alembert equation. By modifying 
slightly the previous work, a system of eight equations 
is obtained which may be combined into pairs yielding 
the four equations of Dirac’s theory.

J .  W. S m ith .
Anom alous m agnetic rotation of excited  

neon. B; N. J o n e s  (Nature, 1929, 123, 278).— 
Erroneous values of the dispersion constants deter
mined from the anomalous magnetic rotation in 
excited neon (A., 1928, 1310) are replaced byr 
corrected values. A. A. E l d r i d g e .

Charge of an electron. A. S. E d d i n g t o n  
(Proc. Roy. Soc., 1929, A, 122, 358—369).—The ratio 
of lie to e2 is a pure number, and although the usual 
methods of macroscopic physics break up this number 
so that its dimensionless character appears curious, 
in the wave theory of the interaction of electrons the 
number is kept intact. In the wave equation for two 
electrons (or an electron and a proton) e occurs in the 
expression Ac/2rte2 as the coefficient of certain terms. 
The present investigation of the interaction of two 
electrons is based on the exclusion principle and the 
Fermi-Dirac statistics, and it is not considered 
necessary to postulate electric charge. A wader 
principle of relativity is conceived, which allows, in 
addition to a rotation of space and time, a “ rotation ” 
which will interchange the identity of two electrons; 
or the two electrons become two indistinguishable 
entities. This treatment leads to an equation con
taining 2ne2/hc as a coefficient of one term, which 
according to the theory must have the value 1/136. 
The experimentally determined value of e gives, 
however, 137-1 for hc/2-e2. L. L. B irc u m sh a w .

Longitudinal m agnetic actions on beam s of 
slow  electrons (periodic concentrations and 
dilatations). J. T h ib a u d  (Compt. rend., 1929,188, 
54— 56).—The blue fluorescence shown by a beam of 
electrons traversing an evacuated cylinder containing 
a wire-wound coil in a high vacuum and at a voltage 
below 500 shows periodic variations between a thin, 
bright uniform thread of light (state of concentration) 
and a luminous cone (state of dilatation) when varying 
magnetic fields are applied. The phenomenon is 
unaffected by the sense of the field and the type of 
coil used to generate it, and a linear relation exists 
between the spread of the electrons and the field 
strength producing concentration (or dilatation) for 
each successive phase. J. G r a n t .

Concentration and dilatation effect produced  
by a longitudinal m agnetic field on a beam  of 
slow  electrons. J. T h ib a u d  (Compt. rend., 1929, 
188, 158— 160).

Diffusion of slow -m oving electrons in the  
inert gases. II. P o s e  (Z. Physik, 1928, 52, 428— 
447).—The diffusion of electrons in an inert gas has 
been investigated by passing a beam of thermally' 
emitted electrons through a hole in the centre of one 
plate, and measuring the ratio of the number of 
electrons striking an opposite parallel plate to the 
number returning to the plate through which the 
electrons enter, both plates being maintained at the 
same potential. According to the diffusion theory' 
of Hertz (Z. Physik, 1925, 32, 298), this ratio should
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be equal to 4X/3cs, where a is the distance between 
the plates and X the mean free path of the electrons. 
After correction for the dimensions of the source, 
which were necessarily large compared with the mean 
free path of the electrons, the values obtained for the 
mean free path in the gases investigated, viz., neon, 
argon, and a mixture of neon and helium, were in 
good agreement with those obtained by direct measure
ment. They also showed very clearly the phenomenon 
observed by Ramsauer (A., 1921, ii, 324) of the 
strong dependence of the mean free path in argon on 
the electronic velocity.

Measurements were also carried out with an 
electrostatic field between the two plates, the depend
ence of the above-named ratio on the potential between 
the plates being measured. In this case, also, the 
results were in good agreement with the diffusion 
theory. The deviations observed, especially at high 
electronic velocity, are explainable on the ground 
of reflexion at the plates. In argon the deviations 
were of the order to be anticipated according to the 
diffusion theory from the change in the mean free 
path with electron velocity. It is concluded that, 
to the degree of accuracy obtainable, the motion of 
slow-moving electrons through the inert gases is 
correctly expressed by the diffusion theory.

J. W. S m ith .
P olarisab ility  of an electron pencil. F. W o l f  

(Z. Physik, 1928, 52, 314—317).—If an electron is a 
magnetic dipole an electron pencil must come into a 
state of polarisation when it is passed through a 
magnetic field. Experimental analysis of such a 
pencil carried out by allowing it to impinge on a 
metallic reflector with its face at an angle of 45° to 
the pencil and connected to an electrometer failed to 
show any such effect. J. W. S m ith .

Theory of electron scattering and excitation  
by collision. J. H o lo y m a r k  (Z. Physik, 1928, 52, 
4S5—495).—Mathematical. These phenomena are 
discussed from the point of view of wave mechanics.

J. W. S m ith .
Refractive index of electrons and d iam agnet

ism . L. R o s e n f e l d  (Naturwiss., 1929,17, 49—50). 
—By further application of the principles of wave 
mechanics to the considerations of Bethe (A., 1928, 
1303) a relationship is deduced connecting the dia
magnetic susceptibility of an element with its refrac
tive index with respect to electrons. The experi
mentally observed susceptibility can be regarded as 
the difference between a paramagnetic component and 
a diamagnetic component. Since the former can 
also be calculated from wave mechanics, this differ
ence can be deduced theoretically. Calculations have 
been made for six metals, and the theoretical figures 
compared with practical data. In the cases of 
copper, silver, gold, and lead, values of the right 
order of magnitude are obtained, but considerable 
discrepancies are found in the cases of chromium and 
aluminium. J. W. S m ith .

M agnetism  and nuclear structure. D. E ns- 
k o g  (Z. Physik, 1928,52, 203—220; cf. A., 1928, 343). 
—Both kinetic and potential terms of the classical 
Hamilton energy function are modified when 
electrically-charged particles, moving under their

mutual influence, are supposed possessed of magnetic 
doublets. The energy of emission of an a-particle, as 
measured by Rutherford and others, from radio
active atoms seems given by this modified expression 
for closed quantised orbits. A non-magnetic planet 
moving in a magnetic field has kinetic modification, 
and the maximum core charge suggested by con
siderations of stability of this system is two electronic 
units. Larger nuclei ought, therefore, to be formed 
of helium and smaller nuclei. The positive energy 
of this non-magnetic-planet system disagrees with 
Aston’s results on “ packing.” Magnetic-planet 
systems may have negative energy, and a planet with 
two magnetic units gives quantitative agreement with 
experiment. The decrease in energy is greater when 
a second single proton planet is added to a two- 
proton core, indicating stability of the helium group. 
The magnetic number for the helium nucleus is 2, 
for an a-particle 1, indicating instability of binding for 
an a-particle. The formation of more complex 
nuclei is considered. A. B. D. C assie .

Free and bound electrons in  m etals. R.
R u e d y  (Physical Rev., 1928, [ii], 32, 974—978).— 
Theoretical. It is found when the theory of dis
persion in an absorbing medium is applied to recent 
values for the optical properties of different metals 
(copper, gold, nickel) that bound electrons exist inside 
the metal comparable in number with that of the free 
electrons. N. M. B lig ii .

N um ber of recoil electrons and intensity  of 
m odified scattering. E. J. W ill ia m s  (Mem. 
Manchester Phil. Soc., 1927— 1928, 72, 1—16).— 
Scattered radiation consists of modified and un
modified radiation ; the modified radiation, according 
to the quantum theory, should be accompanied by 
production of [3-rays or recoil electrons. X-Ray 
properties of the elements show a periodicity, and on 
this basis the coefficients of modified scattering for 
oxygen and nitrogen and radiation of wave-length 
0-6 Â. have been calculated from results for carbon 
and aluminium. The values agree to within the 
experimental error (10%) with those determined 
experimentally from the expression t x N r/Np, where 
-  is the coefficient of photo-electric absorption, and 
Nr and Np  are the numbers of recoil and photo
electrons, respectively. This proves that (3-rays are 
produced distinct from the photo-electrons and equal 
numerically to the number of modified quanta 
scattered. Comparison of a„, calculated from the 
wave mechanics with values of t  x N r/Np shows 
discrepancies of 10%. The error is greater in the 
case of carbon. G. E. W e n tw o r th .

N inth  report of the Germ an C om m ission  on 
atom ic w eigh ts. M. B o d e n s t e in ,  0 .  H a h x ,
0 . H ô n ig sc h m id , and R. J. M e y e r  (Ber., 1929, 62, 
[-B], 1—23).—The report is divided into three sections 
dealing respectively with atomic weights determined 
by physico-chemical methods, with those dependent 
on chemical processes, and with progress in the ques
tion of isotopes of non-radioactive elements. Under 
their respective headings, detailed consideration is 
given to neon, argon; potassium, cæsium, copper, 
silver, barium, cerium, erbium, titanium, uranium, 
rhenium; neon, potassium, zinc, and germanium.
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New determinations of the ratio A g : 0  are regarded 
as establishing the value Ag=107-880 with an uncer
tainty not exceeding ¿0-001. Atomic weights on the 
silver basis, in so far as they have been determined 
with all the refinements of the halogen process, have 
been re-calculated to the adopted at. wt. of silver 
and are now given to so many decimal places that the 
last figure may be regarded as accurate at any rate 
to within a few units. Changes are adopted for the 
following elements, to which the at. wts. assigned are : 
B a= 137-36; C d = 112-41; C=12-000; Ce=140-13, 
Co=58-94; Dy=162-46; Er—167r64; H =l-0078; 
He=4-002; 1=126-93; Li=6-940; Ne=20-18; N i=  
58-69; P=31-02; Pb=207-21; Pt=195-23; S =  
32-06; Sm =150-43; U=238-14; V=50-95; Z n=  
C5-38; Zr=91-22. H. W r e n .

Num erical regularities in  the atom ic w eights  
of elem ents. S. M. L o z a n ic  (Bull. Acad. Sci. 
Boheme, 1928,Reprint,9 pp.).—Regularities of thetype 
a=2m +6, where a is the at. wt., m the atomic number, 
and b is 0, 1, 2 or 3, appear in the first part of the 
periodic table. As the at. wt. increases, regularities 
of the same type appear to persist, with high values 
for b. These considerations are regarded as sup
porting the view that the at. wts. are whole numbers. 
The number of isotopes possessed by a given element 
is connected with its place in the table.

R. A. M o r to n .
Isotopy of lead. (Mme.) B. P e r r e t t f - M o n -  

ta m a t (Ann. Physique, 1928, [x], 10, 349—407).— 
The behaviour of two samples of lead, one from galena 
and having an at. wt. of 207-2, the other from pitch
blende from the Belgian Congo and having an at. wt. 
of 206-14, has been investigated. The carefully 
purified samples were spectroscopically examined 
and the line at 405S A. was found to vary by 0-0076±
0-0008 A. between the two specimens. The ordinary 
lead had d ll-336:t0-0004, the pitchblende lead, 
11-278^0-0004. The nitrates, crystallised at 0°, had 
d 4-536^0-0005, 4-523±0-0005, respectively. The 
values of ?i58!)0 for the two nitrates do not vary by 
more than 0-00015 from 1-78185 at 10°.

W . E . D o w n e y .
Is there a stable radium  isotope in  barium  

minerals? 0 . K a h n  and K. D o n a t  (Z. physikal. 
Chem., 1928, 139, 143—150).—Since calcium,
strontium, and barium, of even atomic numbers, occur 
in large quantities and since uranium and thorium 
occur in amounts comparable with those of their 
next lower homologues tungsten and hafnium, the 
possibility of the existence of a stable isotope of 
radium is discussed. A concentration of the active 
isotope, a stable element of atomic number 88, was 
attempted by methods of radium-fractionation using 
barium bromide; the product was examined spectro
scopically for radium lines, but no such lines were 
recognisable. G. E. W e n tw o r th .

y-Rays of radium . J. A. G r a y  (Nature, 1929, 
123, 241—242).—It is concluded that the theory of 
Cave and Gray (A., 1927, 1004) can be employed 
in the interpretation of cosmic-ray experiments; 
Dirac’s theory of scattering is considered to be 
incorrect. The results of cosmic-ray experiments

have been examined. The author’s method for the 
determination of y-ray wave-lengths is outlined.

A. A. E l d r i d g e .
M easurem ent of the active deposit of radium  

by the penetrating y-radiation. (Mme.) I. C u r ie  
(Compt. rend., 1929,188, 64—66; cf. A., 1928, 810). 
—The number of millicuries of radium-C in a source 
of radium (B-\-C) in radioactive equilibrium may be 
determined from the fraction of ionisation (K ) 
attributable to radium-/?. The correction to be 
applied is obtained from the electrometric measure
ment of the difference in the ionisation currents pro
duced in two chambers, in one of which the [3-radi
ation of radium-I? is absorbed by a lead sheet 27 mm. 
thick. The correction is applied by division by 
[1—i i ( l —a)], where a—bBjcC, B  and C being the 
number of atoms of radium-i? and radium-C1, and b 
and c their radioactive constants, respectively. At 
equilibrium (1 —a)=0-735. J. G r a n t .

Q uantum  m echanics of radioactive nuclei.
G. G am ow  and F. G. H o u te r m a n s  (Z. Physik, 1928, 
52, 496—509).—Mathematical. From the point of 
view of Gamow’s previous theory (this vol., 7) the 
disintegration constant of an a-radiator is calculated 
from the energy of the a-particle, the atomic number, 
and the characteristic nuclear radius. In each radio
active series the observed rate of disintegration of the 
emanations was assumed and hence the nuclear 
radius was calculated. Using these values the 
disintegration constants of the remaining a-ray 
emitters in the series could be calculated without any 
supposition as to the change of potential in the 
immediate neighbourhood of the nucleus. The 
results obtained are in approximate agreement with 
the experimental values. They are also compared 
with the values calculated from the Geiger-Nuttall 
relation. A qualitative view of the mechanism of 
radioactive disintegration is also developed.

J. W. S m ith .
B lue rock salt. K . P rz ib ra m  (Nature, 1929, 

123, 243).—Guthrie’s observations (this vol., 168) 
confirm those of the author (Sitzungsber. Akad. Wiss. 
Wien, 1923, Ila, 132, 261), whose recent principal 
results concerning the coloration of salts are sum
marised. A. A. E l d r i d g e .

P assage of a-rays through m atter. S. R o s e n -  
b lu m  (Ann. Physique, 1928, [x], 10, 408—<171).—The 
effect of passage through matter on a-rays has been 
examined by the method of the magnetic field. The 
total distance traversed by a-rays from thorium-C' 
is equal to 36-3-iT, where K  is a constant characteristic 
of the metal and is a function of the atomic number of 
the metal. The power of various metals in stopping 
a-rays is found to be expressed by N / V (Ar+4).

W. E . D o w n e y .
P ositive ion currents in  the positive colum n  

of the glow -discharge in the noble gases. W. 
U y te r h o e v e n  (Proc. Nat. Acad. Sci., 1929,15, 32— 
37).—Langmuir’s method for the use of collectors in 
gas discharge was employed to study the positive 
column of the glow in neon, argon, and helium. The 
positive ion current increased with decrease of the 
potential of the collector, and there was a difference 
between the measured and calculated values of the
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positive ion current amounting to one half of the 
former. A number of possible explanations of these 
discrepancies are summarised and discussed.

N. M. B lig h .
Discharge of canal rays and the influence of 

m etal w alls. J. K o e n ig s b e r g e r  (Z. Phvsik, 1928, 
51, 565—569).

Yield of //-particles. G. K ir s c h  and H. P e t t e r s -  
so n  (Z. Physik, 1928, 51, 669—695).—Elaborate 
experiments are described lay means of which the 
authors have sought an explanation of the discrep
ancies in the yields of //-particles between their 
results and those of Bothe and Franz. It is claimed 
that the experiments establish that the scintillation 
counting method is free from the objection that
3-particles may be confused with //-particles, and
counter-objections are made to the Geiger counter 
method. R. W. Lunt .

P assage of ¡3-rays through m atter. C. E . 
E d d y  (Proc. Camb. Phil. Soc., 1929, 25 , 50— 61).—  
The form of the absorption curves of homogeneous 
[3-rays in aluminium has been investigated by means 
of a Geiger counter. The main portion of the curve 
is linear with pronounced initial and final flattenings. 
Similar initial flattenings were found for copper and 
silver, but not for gold. The range of (3-rays emergent 
at different angles has been determined, and it appears 
that the loss of range is due to the increased path 
consequent on scattering. Some evidence of the 
angular distribution of plurally scattered particles 
was obtained; also evidence of a most probable angle 
of scattering, similar to that found for a-rays by 
Geiger. W. E . D o w n e y .

Light from  hydrogen canal rays. B. D a s a n n a -  
c h a r y a  (Ann. Physik, 1929, [v], 1, 74—92).—A 
simple deduction is given of Wien’s formula for the 
intensity of the positive-ray Balmer spectrum of 
hydrogen for equilibrium between rays and pressure 
in an observation space behind the cathode. A 
correction factor applicable to earlier work by the 
author (ibid., 1925, [iv], 77, 613) is introduced. A 
new magnitude c0, the free path of the total dis
turbance in a collision, is introduced and values are 
calculated for H,j and Hv and compared with those for 
H„. It is calculated that the ratio of the intensities 
of the hydrogen lines is H a/H/j, 8-4—21-5; Hs/Hy,
4—5-8; and Hy/Hs 2-S—3-4. R. A. M o r to n .

Refraction of m aterial w aves from  the point 
of view  of special relativity theory. H . B a u e r  (Z 
Physik, 192S, 52, 221—224).

Transference of energy in collisions between  
nuclei. W. K u h n  (Z. Physik, 1928, 52, 151— 155). 
—Mathematical,

Laws of scattering of canal-rays in their 
passage through solid  bodies. C. G e r t h s e n  
(Ann. Physik, 1928, [iv], 87, 1000— 1002).—The 
units used in calculating the most probable angle of 
deflexion should not be rings of a plane as taken by 
Homma (A., 1926, 880), but spherical zones. On 
correction of that author’s results in this way the 
resemblance obtained between these laws and the 
laws of scattering for a-particles disappears.

R. N: K e r r .

Structure of the helium  atom . J .  S t a r k  
(Ann. Physik, 1928, [iv], 87, 927—934).—Consider
ation of the results of experiments on the splitting 
of helium lines in an electric field enables a generalis
ation to be made concerning the displacement of 
lines belonging to either an ortho series of one of the 
groups 2p 2 or 2s or a para series of one of the groups 
'2P2 or 2S. Measured with reference to a common 
zero, the displacement depends on the product of the 
field strength at the higher energy level of the emitting 
electron inside the atom, and a parameter character
istic of the atomic structure, whether the field is 
applied externally or is intrinsic. In the case of the 
helium atom the parameter is opposite in sign for the 
para and ortho cases. The parameter might describe 
the direction of rotation of the electron; this would 
then be opposite for para and ortho. The work is in 
agreement with a structure proposed earlier by Stark, 
and with the observations of Ishida and Kamijima 
on the splitting of helium lines. A. J. M ee.

Isobaric elem ents. H . H e r s z f in i c e l  (Naturwiss., 
1929, 17, 50—51).—With reference to the work of 
Meitner (ibid., 1926, 30, 719) it is pointed out that it 
is uncertain whether any neighbouring atoms are 
isobaric with cæsium, so predictions cannot be made 
concerning its radioactivity. In the case of elements 
of medium at. wt. it is important whether the isobars 
are among the principal isotopes of their respective 
elements. Isobars of bromine and iodine certainly 
exist, and although these elements are practically 
non-radioactive it may be assumed that they possess 
a certain instability and may give rise to a [3-ray 
change. Such changes would produce the inert gases 
krypton and xenon, which are much more readily 
detectable than, e.g., calcium, which is the product 
of the disintegration of potassium. Assuming the 
radioactivity of these elements to be one hundredth 
of that of potassium, it is calculated that compact 
bromine and iodine minerals 10°—107 years old should 
contain 10-5—10'° mg. of krypton or xenon per gram ; 
this is quite a detectable amount. J. W. S m ith .

Quantum theory of atom ic disentegration.
G. G am ow  (Z. Physik, 1928, 50, 510—515).—From 
the point of view of wave mechanics it is shown that 
atomic disintegration may be brought about by 
a-particles with an energy lower than the potential 
maximum of the atom struck. An upper limit is 
deduced for the amount of atomic disintegration pro
duced in dependence on the energy of the a-rays and 
the nuclear charge of the scattered atom. The 
results obtained are in good agreement with practical 
data. J .  W . S m ith .

Fusib ility and atom ic num ber of the elem ents. 
P. V in a s s a  (Atti R. Accad. Lincei, 1928, [vi], 8, 
121— 125).—The ratio of the absolute fusion temper
ature of helium to its at. wt. is 0-5. Referred to 
this coefficient as unity the analogous ratios for the 
great ma j ority of the elements are integers. Attempts 
have been made to correlate this regularity with the 
electronic configuration of the elements.

F. G. T r y h o r n .
Electrom agnetic equations in the quantum  

theory. C. G. D a r w in  (Nature, 1929, 123, 203).— 
Mathematical. A. A. E l d r i d g e .
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Nuclear m otions associated w ith  electron  
transitions in  d iatom ic m olecules. E. U. C o n 
don  (Physical Rev., 1928, [ii], 32, 858—872).— 
Theoretical. A mechanism for the direct dissoci
ation of molecules by light absorption has been 
proposed by Franck (cf. A., 1925, ii, 1077), and 
extended by Condon to the theory of intensity 
distribution in band systems (cf. A., 1927, 89). 
Franck’s postulate has been derived from the new 
quantum mechanics, and is hero described, and 
discussed with reference to wave mechanics. It 
appears that Heisenberg’s indetermination principle 
gives the clue to the inexactitude of the earlier method 
of predicting electron transitions and intensities based 
on Franck’s postulate, since its strict application calls 
for a violation of the principle. The quantum- 
meehanical formula is applied, for the halogens, to the 
continuous spectrum accompanying molecular dis
sociation, and additional applications to band systems 
are made. The existence of an entirely new type of 
band spectrum due to the wave nature of matter is 
predicted, and the interpretation of Rayleigh’s mercury 
band at 2476—2482 Â. (cf. A., 1928, 806) as of this 
type is suggested. It is shown that although Franck’s 
postulate is also true for electron jumps in atoms, it 
is of minor interest because its inexactitude is much 
greater for the electrons than for the heavy nuclei.

N. M. B lig h .
Molecular constants of hydrogen. H. H. 

Hyman and R. T. B i r g e  (Nature, 1919, 123, 277—
278).—New observations show that the B—A system 
bands consist of R  and P  branches only. A complete 
verification of the combination principle has been 
obtained. For the zero vibrational level of the 
B state, it is computed that I?0=  19-46 ¿0-04, whence 
•Z0=l-423(;t:0-003)X10“40 g.cm.2, a value of the 
moment of inertia which is considered to be trust
worthy. A. A. E l d r i d g e .

Intensity m easurem ents in the secondary  
spectrum of hydrogen. II. W . K a p u s c in s k i  
and (Miss) J. G. E y m e rs  (Proc. Roy. Soc., 1929, A,
122, 58—6S).—An extension of previous work (Orn- 
stein, Kapuscinski, and Eymers, A., 1928, 678). 
The intensities of 1427 lines in the secondary spectrum 
of hydrogen have been determined over the region 
3652 to 6441 Â. The whole spectrum was taken at a 
pressure of hydrogen of about 0-17 mm., the times 
of exposure ranging from \  min. to 5 hrs. It was 
found that, on taking several photographs on the same 
plate, only differing in time of exposure, the ratios 
of the intensities of the lines on each pair of photo
graphs were dependent on the density. A correction 
was made for this phenomenon, which is probably 
due to “ developer-effects,” causing the density curves 
(obtained by means of continuous density marks) 
to have a too small inclination at high intensities and 
a too large inclination at lower intensities.

L. L . B ir c u m siia w .
Interpretation of the atm ospheric absorption  

bands of oxygen. R. S. M u l l i k e n  (Physical Rev.,
1928, [ii], 32, 880—887).—Theoretical. The atmo
spheric oxygen absorption bands can be attributed to 
a 3S—>-1jS' transition from the normal 3S  to a meta- 
stable excited state of 0 2. This accounts for all the

strong lines and explains missing lines, without con
flict with existing theory. Certain very weak series 
are, however, not yet explained. Of the three rota
tional levels for each value of j k in the 3S  normal state, 
the two for which j = j t i  1 show only a very small 
separation, which increases slowly with j t ,  whilst the 
third is separated from the other two by an interval 
of about two wave numbers which does not change 
with j k. The 3S  and 1S  states involved in the atmo
spheric bands are probably both due to the same 
electron configuration (cf. A., 1928, 1067). If so, it 
is likely that a metastable W. state derived from the 
same configuration also exists, and that infra-red 
atmospheric bands corresponding with the transition 
3S—> lD  should be found. N. M. B lig h .

Infra-red em ission  spectra of B unsen and 
allied flam es. C. R. B a i l e y  and K. H. L ih  (Trans. 
Faraday Soc., 1929, 25, 29—32).—Using a rock-salt 
prism spectrometer the emission spectra of the 
Bunsen and M6ker flames have been examined in the 
infra-red (1—7 ¡¿) and compared with those of the 
carbon monoxide, hydrogen, and methane flames. 
Particular attention was paid to constancy of atmo
spheric temperature and of source of radiation. The 
more important maxima in the flame spectra are 
tabulated. The ratio of the intensities of radiation 
from the two most prominent bands at 4-46 and 2-8 ¡x 
varies greatly from flame to flame. Measurements of 
the spectra from known mixtures of carbon monoxide 
and hydrogen show that this ratio passes through a 
maximum at about 10% of hydrogen and falls to zero 
for the hydrogen flame. 0 . J. W a l k e r .

Infra-red em ission  spectra of separated cones 
in  m ethane and Bunsen flam es. C. R. B a i l e y  
and K. H. L ih  (Trans. Faraday Soc., 1929, 25, 32— 
36).—By means of a modified Smithells separator 
provided with a rock-salt window the emission spectra 
of the inner and outer cones of the methane and 
Bunsen flames have been examined in the region
0-5—8 ¡x. The radiation from the outer cone is more 
intense in spite of its lower temperature. There is 
no trace of emission from new-formed molecules of 
carbon monoxide in the inner cone, but the water- 
vapour spectrum is much more prominent than in 
the outer cone. A band in the Bunsen and inner 
cone flames of methane at 3-35 pt.is attributedtothermal 
emission from heated methane. 0 . J. W a lk e r .

Infra-red em ission  spectra of flam es in nitrous  
oxide. C. R. B a i l e y  and K. H. L ih  (J.C.S., 1929, 
51—56).—Examination of the infra-red emission 
spectra of flames of hydrogen, carbon monoxide, and 
coal gas in nitrous oxide supports the assumption that, 
as far as the end-products are concerned, the com
bustible gas burns in oxygen furnished by the decom
position of nitrous oxide. Hydrogen presents anomal
ous features in that, whilst carbon monoxide and coal 
gas give the same spectra whether they are mixed with 
nitrous oxide or burned directly in an atmosphere of 
it, the spectra obtained from hydrogen differ in the 
two cases. Further, the spectrum obtained by burn
ing hydrogen directly in an atmosphere of nitrous 
oxide is different in type from those obtained with 
carbon monoxide and coal gas. The new spectrum
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is attributed to some form of stimulation by the burn
ing hydrogen molecules. F. J. W ilk in s .

Absorption of ultra-violet ligh t by liquid carbon  
dioxide. G. H a r ig  (Physikal. Z., 1929,30,8—20).—- 
A method has been devised for the quantitative deter
mination of the absorption spectra of liquefied gases, 
using high pressures and temperatures and small 
thicknesses of liquid. Carbon dioxide, whether liquid 
or gaseous, is quite transparent to visible light ; the 
gas under ordinary conditions shows no measurable 
absorption of wave-lengths greater than 2195 Â., in 
agreement with Kreusler (Ann. Physik, 1901, [iv], 
6, 412). Liquid carbon dioxide, however, absorbs in 
the region 2195—2552 A. about 103 times as strongly 
as the gas at the same pressure. The data are inter
preted by assuming the existence of two kinds of 
carbon dioxide molecules, differing widely in absorp
tive power, the “ gas ” molecules showing negligible 
absorption, whilst the molecular species present in the 
liquid shows a broad absorption band with a maximum 
near 2265 A., and a second weaker band with maximum 
at 2435 A. Both types of molecules can exist in 
the supercritical state, the reversible transformation 
occurring at the points where the isotherms and 
isobars intersect. The absorptive power of the liquid 
remains about the same at constant temperature, 
although the pressure may vary, but near the critical 
temperature a very sudden, but not discontinuous, 
change occurs. R . A. M o r to n .

Band spectrum  of lanthanum  oxide. R . M e c k e  
(Naturwiss., 1929,17, 86—87).—Seven band systems 
at 4372, 4418, 5600, 73S0, 7403, 7877, and 7910 A. 
have been observed and ascribed to lanthanum oxide.

W . E . D o w n e y .
Change in the cathode-rayspectrum  of nitrogen  

by cooling w ith  liquid air. J. Aars (Ann. Physik, 
1929, [v], 1, 216—228).—Investigation of bands 
belonging to the second positive system of N2 and the 
negative band system of N2+ shows that, under the 
conditions obtaining in the work, the distribution of 
line intensities depends solely on the temperature and 
not on pressure or on the velocity of the cathode rays.

R . A. Morton .
Absorption spectrum  of vitamin-!». T. A. 

W e b s te r  and R. B. B o u r d i l l o n  (Nature, 1929,123, 
244).—The observation that irradiation of ergosterol 
produces three substances in succession is confirmed ; 
the first shows intense absorption at 2500—2900 A. 
and great antirachitic power, the second shows intense 
absorption at 2400 A. and no antirachitic power, 
whilst the final product (or products) shows no absorp
tion and has no antirachitic power. Intensity of 
absorption of irradiated ergosterol between 2700 and 
2900 À. is parallel with its antirachitic activity ; 
moreover, further irradiation of such solutions with 
exclusion of radiation of wave-lengths less than 
2600 A. affords a product showing intense absorption 
at 2400 A., but no antirachitic activity.

A. A. E ld r id g e .
Structure and activation of the m olecules of 

aliphatic aldehydes. I. A nalysis of the spec
trum  of the vapour of form aldehyde. S. A. 
S ch o tt (J. Chim. phys., 1928, 25, 665—721).—The 
absorption spectrum of formaldehyde in the gaseous

state has been measured by means of two quartz 
spectrographs of high dispersion. For a concentration 
of vapour of 60 mg. per litre the spectrum consists of 
35 bands between 3700 and 2500 A. The intensity 
of these bands varies periodically throughout the 
range of wave-length. The bands consist of large 
numbers of fine lines arising from rotation of the 
molecule. The structure of each band in the middle 
and in the part nearest the visible is very complicated, 
but towards the ultra-violet both the distribution and 
intensity of the lines show a distinct regularity. The 
band in this part is made up of two series of lines and 
this double structure is attributed to the molecule of 
formaldehyde having a rotation about two axes, the 
first a line joining the carbon and oxygen atoms and 
the second a line perpendicular to this. The theo
retical formula for a molecule of this type having two 
different moments of inertia has been worked out 
from the quantum theory and good agreement is 
obtained between the wave-lengths of the lines calcu
lated from it and the observed values.

R. N. K e r r .
Infra-red arc spectra. H. A u e r b a c h  (Natur

wiss., 1929, 17, 84—85).—A group of bands believed 
to be due to lanthanum oxide has been observed 
between 7876 and S638 A. W . E. D o w n e y .

Absorption spectra of certain organic liquids 
in  the near infra-red. J. W. S a p p e n f ie ld  
(Physical Rev., 1929, [ii], 33, 37—47).—Absorption 
spectra were studied from 0-8 to 2-5 |x with an accuracy 
of 0-002 ¡j. for nine alcohols, six esters, two ethers, two 
aldehydes, and five other organic liquids, and the 
bands tabulated and plotted. The sources of absorp
tion and relative intensities of the band heads are 
discussed. An attempt is made to obtain a relation 
between different band heads of a particular com
pound. The anharmonic oscillator and a relation 
due to Gapon (cf. A., 1927, 1007) modified to v„= 
vo/(n)* werc applied with moderate success.

N. M. B lig h .
Combination frequencies of the infra-red bands 

of quartz. E. K. P l y l e r  (Physical Rev., 1929, [ii],
33, 4S—51).—Two new bands at 2-72 and 3-18 ¡z have 
been found. By combining the frequencies, assumed 
to be fundamental, of bands at 9,12-5, 20, and 26 [¿, 
six bands in the region 3—9 ¡j. in addition to the new 
bands are accounted for. This gives a total of eleven 
absorption bands, the remainder being at 2-96, 3-75,
4-10, 4-35, and 8-40 (j l , for the ordinary ray of quartz, 
the frequencies agreeing, with only small differences, 
with the calculated values. ” N. M. B lig h .

Absorption spectra and fluorescence of fats.
W . S p ro e s s e r .—See B., 1929, 101.

E nergies of d issociation of cadm ium  and zinc 
m olecules. J. G. W in a n s  (Nature, 1929, 123, 
279).—The difference in energy between the limiting 
band at 2212 A. and the atomic line at 2288 A. gives 
the value 0-200 volt for the energy of dissociation of 
the normal Cd2 molecule. The value for Zn2 is
0-246 volt. A. A. E l d r id g e .

Diffraction of AT-rays by aqueous solutions of 
sucrose, lsevulose, and dextrose. P . K r is h n a m t t r t i  
(Indian J. Physics, 1928, 3, 209—223; cf. A., 1928,
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1079).—Dilute solutions give an outer ring due to the 
water, and a corona surrounding the central spot, due 
to relatively intense scattering at small angles, and 
increasing in intensity with increasing solution con
centration. The corona is attributed to molecules 
of the solute distributed at random in the solvent, 
thus giving direct experimental verification of the 
well-known analogy between the gaseous and dissolved 
states as deduced by van ’t Hoff. At higher con
centrations the corona develops into a halo on account 
of a diminution of the intensity of scattering at small 
angles, and interpreted as due to the molecules acquir
ing a roughly uniform spatial arrangement. As con
centration increases the halo develops into a ring of 
increasing diameter, the pattern ultimately resembling 
that for the powder. The angular radius of the disc 
round the central spot is a measure of the average size 
of the dissolved molecule. The influence of the 
hydration of the molecules is considered.

N. M. B lic ih .
Continuous spectrum  of m ercury. J. K. 

R o b e rtso n , K. A. M a c K in n o n , and W. H. Z in n  
(J. Opt. Soc. Amer, 1928, 17, 417—427).—Two 
methods for producing the continuous spectrum are 
described. In the first a drop of mercury was caused 
to move to and fro in an evacuated cylindrical quartz 
tube which was heated by a small electric oven. 
The intensity of the glow increased as the temper
ature was raised, reaching a maximum at about 200° 
and finally disappearing at red heat. Three character
istic bands were observed, two broad and with maxima 
at about 4600 and 3340 A , respectively, and one 
narrow band ending abruptly at 1942 A. A method 
is also described for producing the continuous spectrum 
by means of an electrodeless discharge. The appear
ance of the spectrum at various temperatures is 
described. In general the same three bands as before 
were found and in some cases also one at about 
2650 A. The origin of the spectrum is discussed and 
it is concluded that it is molecular.

J. L. B u c h a n .
Band spectra of the alkaline-earth halides.

I- Calcium fluoride, strontium  fluoride. II. 
Barium fluoride, m agn esiu m  fluoride. R. C.
Johkson (Proc. Roy. Soc., 1929, A, 122, 161— 188, 
189—200).—I. An extension of Mecke’s work (A ,
1927, 495). The whole of the known band spectra 
of the fluorides of calcium and strontium have now' 
been completely analysed and ordered in regard to 
their gross structure. A re-measurement of about 
250 band-heads has been made from first-order plates 
taken on a 21-foot Rowland grating, and the sequences 
have been fitted to cubic formulae by the method of 
least squares. A notable feature of these spectra is 
the existence of unusually prolonged sequences in 
which the lines are packed close together. The 
sequence An=0 is always dominant, and Aw.= ¿ 1  
sometimes occur but aro much weaker. This is 
explained by the fact that the vibration frequencies 
m the initial and final states of the molecule differ 
very little. The characteristic “ tail ” phenomenon 
exhibited by many of the sequences has been shown to 
accord with theoretical expectations. In each case 
the molecules give rise to at least three band systems, 
one in the ultra-violet, one in the green, and one in the

orange. The first two groups are degraded to the 
red side and the third to the violet. They appear to 
arise from the electronic transitions 32S— > 1 2*ST, 
22S— >-l2$, and 22P— >-l2<S, respectively. All the 
systems exhibit minor doublet intervals due to the 
presence of Q branches, and the Q heads are always 
stronger than the associated P  or R heads. Several 
exceptional features are observed, such as the occur
rence of strong 'Q branches in 2S— >2S  transitions, 
and a definite discrepancy in (n") as evaluated from 
2S— > 2S and 2P— y 2S  systems. Applying the 
methods of Birge and Sponer (A., 1926, 993), the 
energy of dissociation of the CaF molecule, evaluated 
from the vibrational structure of the various electronic 
levels, has been found to be approximately 3-36 volts 
(77460 g.-cal.), and that of SrF is of the same order. 
The value found gives a satisfactory explanation, in 
the case of CaF, of the sudden fall of intensity and 
termination of the B x sequence with the 20th member.

II. A quantum analysis has been made of the gross 
structure of the band spectra of barium and magnesium 
fluorides, and for BaF new' measurements have been 
made from first-order plates taken on a 21-foot 
Rowland grating. In the case of magnesium fluoride, 
Datta’s experimental data (cf. A , 1921, ii, 529) have 
been used. The familiar BaF bands in the green 
region are believed to represent two systems, arising 
respectively from the electronic transitions 22S— >■ 
13jS' and 33D— ¡>-l3<S. A number of bands measured 
by George (A., 1913, ii, 646) and attributed by him to 
barium oxide have been analysed, and their final 
state has been identified with that determined for 
BaF, thus proving their fluoride origin. This system 
is attributed to the transition 22D— >-1%', since it is 
found in about the expected region and has the same 
structural characteristics as the 32D— >-l2<S transition. 
The suggested 2D— >2S  transitions are discussed; 
they are believed to be new to band spectra. The 
system 22P — >-l2>S', which is so dominant in CaF and 
SrF, is unrecorded in BaF. It is possible that the 
22P  level lies below the 22D level in the BaF molecule. 
The recorded emission bands for MgF constitute a 
22P — > 1 2iS system in which A22P=18-6v. The 
vibrational constants for these two states are given. 
Evidence of the vibrational isotope effect occurs in 
the D i sequence, and the theoretical value of the 
isotope coefficient, calculated on the basis of two 
isotopes of magnesium of masses 24 and 25, agrees 
satisfactorily with the experimental value.

L. L. B ir c u m sh a w .
Band spectra associated  w ith  zinc, cadm ium , 

and m ercury. J. M. W a lter  and S. B arratt  
(Proc. Roy. Soc, 1929, A, 122, 201—210; cf. A ,  
1928,812).—With the view of determining the origin of 
the extensive band systems ascribed to zinc, cadmium, 
and mercury (cf. Mohler and Moore, A , 1927, 917), the 
vapours of these metals have been examined spectro
scopically, using the apparatus previously described 
(loc. cit.). Criteria are given for true metal spectra, 
and the non-metallic origin of most of the spectra 
under investigation was proved by observing their 
total disappearance on the introduction of a trace of 
sodium or potassium vapour into the absorbing 
column. This indicated that the molecules responsible 
for the repressed bands contained electronegative



238 B R ITISH  CHEMICAL ABSTRACTS.— A

elements, and the impurities were identified by 
increasing the quantity of each probable electro
negative element in turn until every one of the band 
spectra had been obtained in an enhanced form. It 
was thus found that tho majority of the supposed 
band spectra of zinc and cadmium (with the exception 
of two weak and diffuse bands, one at 2212 A. for 
cadmium and one at 3050 A. for zinc), and one band 
system previously attributed to mercury (3000— 
2750 A.), were probably oxide and chloride spectra. 
There is, however, no doubt that mercury vapour 
contains diatomic molecules. The bromides of the 
three metals and the iodide of cadmium all yield 
absorption band systems analogous to tho chloride 
bands. L. L. B iroumshaw.

Band system s of the fluorides of beryllium  and 
m agnesium . W. J e v o n s  (Proc. Roy. Soc., 1929, 
A, 122, 211—227).—Evidence is cited in support of 
the following interpretation of the band-heads of the 
BeF doublet system, those in parentheses being 
missing : i?2, R v  Q2, (Qi), with a doublet separation 
of the order i?2—R \ —3 cm.-1, rather than I?2, Q2, 
(R-i), Qv  with a separation Q2—<31=about 35 cm.-1, 
as suggested by Mulliken (cf. A., 1926, S). With this 
interpretation there is now a steady increase of the 
origin separations Av<, with the number of electrons 
in the alkaline-carth fluoride molecules BeF to BaF. 
The spectra given by the flame surrounding the arc 
between carbon poles fed with several beryllium salts 
have been examined under varying conditions. With 
the fluoride, for a few minutes after charging the arc is 
surrounded by a yellow flame, showing the band 
systems of both BeO and BeF, the latter being specially 
well developed. Subsequently a bright blue flame 
appears, with the visible BeO system strongly devel
oped and scarcely a trace of the BeF system, and the 
region between the CN ). 3590 sequence and the
0 sequence of the BeF system is now occupied by a 
new set of bands which, like the BeF bands, are also 
degraded towards the red. Other beryllium salts 
tested givo similar results, although less satisfactorily. 
The new bands do not form a number of regular 
sequences such as characterise the known band 
systems of diatomic emitters, but they occur in separate 
groups not wholly unlike those sequences. The emit
ting molecule is considered to be either an oxide or 
a fluoride of beryllium, possibly BeO or BeF2. No 
bands attributable to BeCl and no further bands of 
BeF have been detected. The data for the BeO 
band-system are extended by the recognition of four 
bands of the hitherto unrecorded sequence n"—n'=  
—2, of which the strongest band-head occurs between 
the X 4216 and 4197 heads of the CN violet system. 
With magnesium fluoride in the carbon arc in air the 
outer flame develops, in addition to the MgF doublet 
system, a new more refrangible system of three 
sequences of bands degraded to the further ultra-violet 
from heads at 2741-6, 26S9-3, and 2636-4 A., respect
ively, tho middle sequence being the strongest. The 
heads appear single under the dispersion used. P- 
head data and n', n" values are tabulated for the new 
system, which is also due to MgF, and may have for 
its final state the initial state for the doublet system. 
If ~P— y 2S  is assumed for the doublet system, the

new system may be 2P — >2P. The spectrograms of 
the new system show no evidence of the vibrational 
Jig-isotope effect. L. L. B irc u m sh a w .

Structure of the violet bands of silicon  nitride.
F. A. J e n k in s  and H. d e  L a s z lo  (Proc. Roy. Soc., 
1929, A, 122, 103— 1 2 1 ; cf. Mulliken, A., 1925, ii, 
1020).—The spectrum of the luminescence produced 
when silicon tetrachloride vapour reacts with glowing 
active nitrogen has been investigated, using an instru
ment of high resolving power. The wave-numbers 
(in vacuum) of the lines of the ten strongest bands 
due to the molecule containing the most abundant 
isotope, SiMN, are tabulated. The line structure of 
the bands is in accord with that to be expected for a 
2S— >-S  system. One line is missing at the origin, 
and the members of each branch are resolved into 
narrow doublets at higher rotational quantum num
bers. The components of these doublets are in general 
of equal intensity. Several interesting perturbations 
occur, as in the analogous CN bands, which usually 
take the form of an exceptionally wide or narrow 
doublet, and faint satellite lines are often visible in 
the immediate neighbourhood of the perturbed line. 
These irregularities are connected in every case with 
the initial electronic state. One of them is of a new 
type, and suggests an intimate connexion between 
the perturbations and the rotational doubling. The 
combination relations between P  and R  lines are 
applied to find the term differences, from which the 
rotational constants are evaluated. The moment of 
inertia of the vibrationless molecule is found to be
38-29 and 37-89 X 10“40 g.cm.2 in the initial and final 
states, respectively. Assuming this molecule to be 
Si28N, the corresponding internuclear distances are
1-576 and 1-568 X l0~8 cm. Accurate values are 
obtained for the band origins, and an equation is 
derived from these, giving the vibrational energy in 
the initial and final states. The isotope effect is well 
marked for Si^N, Si29N, and Si30N. From this effect 
in three bands of the strongest sequence, quantitative 
evidence is adduced in support of the quantum 
mechanics formulation for the vibrational energy, 
which is developed in powers of («+£).

L. L. B irc u m sh a w .
Excitation of solid  bodies by slow-speed  

electrons. S. Z ie m e c k i (Bull. Acad. Polonaise,
1928, A, 367—375).—The cathodo-luminescence of 
calcium oxide, zirconium oxide, calcium sulphide, 
willemite, and a samarium preparation has been 
examined using slow-speed electrons. The excitation 
potentials are found to be of the same order as the 
excitation potential of gases. W. E. D o w n e y .

Absorption of ultra-violet ligh t by the inversion  
products of sucrose. L. K w ie c iń s k i  and L. 
.M a rc h le w s k i  (Biochem. Z., 1929, 204, 192—196).— 
See this vol., 9.

Energy increase in elem entary processes. H.
B e u t l e r  and B . J o s e p h y  (Z. physikal. Chem., 1928, 
139, 482—496).—A study of energy exchange between 
activated atoms and molecules. The fluorescence of 
irradiated mercury vapour to which nitrogen has been 
added shows spectrum lines derived from atoms 
containing double the energy of metastable mercury 
atoms; this corresponds with A*-f-A*=A**-rA.
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The chemiluminescence produced in the reactions 
Na+HgCl2, Na+Clj, and K+C12 has been studied. 
Mercury vapour was added and the spectrum obtained 
showed the presence of mercury atoms of greatly 
increased energy, the amount being characteristic 
of each reaction. It is shown that the energy changc 
may be represented by A * + A * + B = B * * + 2 A . 
Evidence of the transfer of energy from several mole
cules to a single atom has also been obtained.

R. N. K e r r .
Alkali halide phosphors containing copper.

A. M. M acM ahon  (Z. Physik, 1928, 52, 336—341).— 
Sodium chloride and potassium chloride phosphors 
containing copper as the active cation are rather 
unstable when the lattice is strongly mechanically 
disturbed by high copper concentration. The excit
ation bands show a strong depression after some time. 
The influence of cooling on the absorption bands of 
phosphors containing copper is generally similar to 
that in the case of phosphors containing thallium and 
lead (cf. Lorenz, A., 1928, 347). It was found, how
ever, that the relatively broad bands emitted by 
phosphors containing copper were split up on cooling 
into two or three components. The narrowing of the 
band widths by cooling is not always associated with a 
rise in the absorption constant at the maximum. In 
sodium chloride phosphors the bands were both 
narrower and less intense on cooling.

J. W. S m ith .
Structure of colouring m atter. N . N y b e r g  

(Z. Physik, 1928, 52, 406—419).—A new theory is 
given of the structure of pigments, based on Helm
holtz’ theory of light sensitivity. Ostwald’s theory of 
colour is criticised mathematically.

J. W. S m ith .
Electronic states and band spectrum  structure 

in diatomic m olecules. VII. 2P— > 2S and 
2S— y 2P  transitions. A correction. R. S.
M u llik e n  (Physical Rev., 1928, [ii], 32, 997; cf. A.,
1928, 1166). N. M. B lig h .

Visible absorption bands of colourless liquids 
and their relation to inira-red bands. J. W.
E llis  (Physical Rev., 1928, [ii], 32, 906—912).—The 
absorption of ten representative organic liquids, 
hexane, cyclohcx&nc, benzene, toluene, m-xylene, 
chlorobenzene, chloroform, acetone, ethyl acetate, 
and aniline, was studied in the visible spectrum by 
photographic means, with cell-lengths up to 6 i 
metres. The effect of unsaturation and substitution 
in the molecule was examined. The near infra-red 
spectra of these substances was obtained. A good 
correlation of the bands of the two regions has been 
secured. The bands of the visible region seem to be 
higher members of series previously detected in the 
infra-red. N. M. B l ig h .

Infra-red absorption spectra of the m ethyl 
halides. W. H. B e n n e t t  and C. F. M e y e r  (Physical 
Rev., 1928, [ii], 32, 888—905).—The molecules are 
considered as symmetrical tops having one low 
moment of inertia. Two types of bands are expected, 
arising from vibration parallel to and perpendicular 
to the axis of symmetry, || and _L bands, respectively. 
The appearance of each type is described. There are 
seven bands for each of the four compounds. The

twenty-eight bands fall into seven series, A to 0  
inclusive. Two of the four bands of series A lie 
beyond the range of observation. Series A, C, E, 
and F  are made up of bands of the || type, and series
B, D, and 0  of the JL type. The series converge to
wards the known bands of methane with decrease in 
the atomic weight of the halogen in the halide. The 
envelopes of the || type bands show the existence of 
P, Q, and R branches. With the possible exception 
of the chloride, the doublet separations for the various 
bands of the same compound appear to be the same, 
increasing from compound to compound with decreas
ing atomic weight of the halogen in the halide. The 
methyl fluoride A series band has been resolved and 
the P  and R branches have been shown to consist of a 
single series of lines. Strong convergence in the 
spacing is present. The bands of the _L type have all 
been resolved. Every third line is more intense than 
the others. The spacing converges in series B  towards 
lower frequencies, and in series D and G towards 
higher frequencies. The mean frequency intervals 
from band to band of the same compound show a 
marked and unexplained variation. N. M. B lig h .

Red band system  of sodium . F. W. Loom is 
and S. W. N ile ,  jun. (Physical Rev., 1928, [ii], 32, 
873—879).—The red band system of N a 2 is found to 
extend into the infra-red, and terminates in a fairly 
sharp edge at 8150 Â. This edge, which is not an 
ordinary convergence limit, can be explained by an 
unusual distribution of intensities of vibrational transi
tions which can be deduced from the Franck-Condon 
theory of intensity distribution, when account is 
taken of the shape of the potential energy curves as 
dissociation is approached. The same theory explains 
a head of the red system in the yellow-green, the 
reappearance of the orange cathode-ray fluorescence 
series in the infra-red, and the observed asymmetry 
in the two branches of the Condon parabola.

N. M. B lig h .
P hotosensitised  band fluorescence of OH, 

HgH, NH, H 20 ,  and NH3 m olecules. E. G aviola  
and R. W. Wood (Phil. Mag., 1928, [vii], 6, 1191— 
1210).—A more detailed study of [the photosensitised 
band fluorescence previously examined by Wood and 
Gaviola (A., 1927, 1117, etc.) has been made. The 
fluorescence of HgH, OH, NH, Hg-H20 , and Hg-NH3 
molecules has been observed and the conditions for 
the exhibition of the various bands and the most 
probable chemical processes causing them have been 
suggested. The concentration of OH and NH in the 
fluorescence tube is, under the best conditions, of the 
same order as that of excitcd mercury atoms 
(10~5 mm.). The dissociation energy of a water 
molecule into H + and OH-  is probably about 5-2 
volts and not less than 4-9 volts as given by Senftle- 
ben and Rehren (cf. A., 1926, 768), whilst the 
corresponding dissociation energy of the nitrogen 
molecule is approximately 9-8 volts and not 11-4 volts 
as calculated by Sponer and Birge. Collisions of 
excited mercury atoms in the resonance level 23P 1 
with normal water vapour molecules may lead to 
three different results. In most cases the mercury 
atom is reduced to the metastable 23P 0 level, in about
1 per 10,000 collisions the water molecule is disso-
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ciated to H+ and OH- , and in less than 1 per 1000 
collisions a quasi-molecule H g-H 20  is formed ■which 
emits the continuous band at 2800 A. when dis
sociating. Such collisions ■with nitrogen molecules 
reduce the mercury atoms to the metastable state, 
whilst collisions of two such mercury atoms with 
nitrogen molecules may give dissociation of the 
nitrogen molecule. A. E. M it c h e l l .

Deterioration of quartz m ercury-vapour lam ps  
and the lum inescence of fused quartz. A. E.
G illa m  and R. A. M o r to n  (Phil. Mag., 192S, [vii], 6, 
1123—1132).—The factors operating in the deterior
ation of quartz mercury-vapour lamps are found to 
be a shortening of the spectrum confined to the 
extreme ultra-violet and a non-selective loss in trans
mission. The first factor exhibits itself in a rapid fall 
in output and preponderates for the first 150—200 hrs. 
of use. It is suggested that it is due to the formation 
of silicon monoxide vapour within the lamp. The 
second factor manifests itself more slowly, but plays 
an increasingly important part in the subsequent 
history. Its origin is suggested in the gradual deposi
tion of a film of opaque elementary silicon. No 
exact connexion between this deterioration and the 
luminescence properties of fused quartz has been 
found. Transparent fused quartz has been shown 
to exhibit three types of luminescence : a brief visible 
phosphorescence, a phosphorescence of long duration, 
and a thermoluminescence, the origin of which is 
attributed to traces of impurities in the material.

A. E . Mit c h e l l .
Relation between lum inosity and concentration  

in  lum inescent solid solutions. J. E w le s  (Proc. 
Leeds Phil. Soc., 1929, 1, 341—345).—The relation 
between the intensity of luminescence of a solid solu
tion of bismuth oxide in calcium oxide, illuminated 
by a mercury-vapour lamp, and the concentration of 
the solution has been studied. On the assumption 
that a luminescent solid solution consists of a number 
of active particles distributed in accordance with the 
laws of chance in a transparent lattice, and that the 
luminescent centre consists of one atom of an active 
metal associated with a definite number (?i) of lattice 
points (this number being characteristic of a given 
band), the expression I=Ace~niC-\-Bce~n":-\- etc. is de
duced, where I —intensity of luminescence, c = N ¡ M — 
the atomic concentration, and A and B  arc constants 
(cf. Bruninghaus, Compt. rend., 1909, 149, 1375). 
In the example studied the observed points lie closely 
on the theoretical curve so plotted (4=2-34x10*, 
B = l-5 S x  103, «j=5012, ?i2=331) which shows two 
maxima (at c Bi/Ca 0-0s2233 and 0-024000). The 
range of action of the first centre extends'across about
11 unit cells and of the second across 4—5 unit cells 
each way. J. W. B a k e r .

Phosphorescence of fused quartz. A. C.
B a i l e y  and J. W . W o o d ro w  (Phil. Mag., 1928, [vii],
6, 1104—1107).—Many samples of fused quartz are 
shown to possess the property of phosphorescence, 
emitting phosphorescent radiation when heated after 
illumination by ultra-violet light. Heating at a red 
heat completely deactivates the material. Quartz 
crystals may be made to exhibit the phenomenon 
after being heated slowly to 1600°. Similar phos

phorescent activity is exhibited by pyrex glass, calcite, 
and fluorite, but not by gypsum.

A. E. M it c h e l l .
Phosphorom eter for the rapid m easurem ents 

of the intensities of phosphorescences. R. 
C o u s ta l  (Com pt. rend ., 1929, 188, 326—327).—The 
in te n s ity  o r decrease of phosphorescence of th e  sub 
s ta n ce  to  be exam ined  is m a tch ed  b y  m eans of 
m ix tu re s , in  know n p ropo rtions, of v a ry in g  am ounts 
of tw o zinc su lphides from  th e  sam e b a tch , of which 
one on ly  h as been  rendered  phosphorescen t. The 
su rface  densities of such m ix tu re s  a re  p ro p o rtio n a l to 
th e  co n cen tra tio n s of th e  ac tiv e  su lph ide. The 
in ten sitie s  of phosphorescence show  th e  sam e ra te s  of 
decrease w ith  tim e a n d  th e  G ün tz  fo rm u la  was 
confirm ed. J .  G r a n t .

R am an effect in  quartz. M. C z e r n y  (Natur- 
wiss., 1929, 17, 12—13).—The transmissibility of 
quartz in the long-wave infra-red has been determined 
by means of a grating spectrometer, and absorption 
was found at 38 and 78 ¡x as is required by the Raman 
effect. There is no anomaly in the transmissibility 
curve at 4S ¡j. which others appear to have observed. 
There is considerable deviation between the relative 
intensities of the infra-red absorption bands and the 
corresponding Raman lines. According to Pringsheim 
and Rosen the Raman lines corresponding with 80 
and 48 ¡x should be equally strong, and the 38 u line 
weaker, but it is found that in the infra-red spectrum 
the 3S ¡i. band is apparently stronger than the 80 [j. 
band, whilst the 48 ¡x band is so weak that it is not 
measurable. A. J. M ee.

Secondary radiations in the m olecular diffusion  
of light (Raman effect). P. D a u r e  (Compt. rend.,
1929, 188, 61—62).—Solutions of antimony chloride 
in hydrochloric acid show Raman spectra, in which 
the lines spread out Math increasing dilution so that 
beyond the dilution of 50% the b band is completely 
covered by the a band, and the spectrum is com
parable with that of dissolved bismuth trichloride. 
Aqueous solutions of magnesium or aluminium 
chloride, of calcium bromide, or of liquid oxygen 
showed no Raman effect, whilst liquid ammonia and 
methane gave wide bands and a single fine line, 
respectively. J. G r a n t .

Production of new  radiations by light scatter
ing. . I. C. V. R a m a n  and K. S. K r i s h n a n  (Proc. 
Roy. Soc., 1929, A, 122, 23—35).—Further studies 
have been made on the radiations previously described 
(A., 1928, 1075). Spectrograms are reproduced of the 
scattering of monochromatic light by benzene, tolu
ene, and carbon tetrachloride. The characteristic 
infra-red frequencies of the molecules, calculated from 
the frequencies of the modified lines, are in satisfactory 
agreement with the values obtained from direct 
measurements of infra-red absorption. Whilst most 
of the modified lines have frequencies lower than the 
exciting line, there appear in all three spectrograms 
(and particularly conspicuously in that of carbon 
tetrachloride) some relatively feeble lines of which the 
frequencies exceed that of the exciting fine by an 
infra-red frequency of the molecule. It is considered 
that the existence of these lines of enhanced frequency 
yields the first direct experimental proof of induced
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emission (or negative absorption) of radiation by 
molecules. A visual examination with a direct-vision 
spectroscope of benzene, toluene, and some other 
liquids showed a nebulosity or continuous spectrum 
accompanying the prominent lines in the scattered 
spectrum, extending unsymmetrically on the two 
sides of the exciting line. Its origin is discussed; it is 
possibly due to a combination of the rotational fre
quencies of the molecule with the frequency of the 
incident radiation. The modified radiations scattered 
at 90° exhibit striking polarisation, the lines corre
sponding with different frequency shifts being polar
ised to different extents. The intensity of the weaker 
component varies from almost zero to about 40 or 
50% of that of the stronger line. The negative lines 
(of enhanced frequency) arc polarised to the same 
extent as the corresponding positive lines. A tent
ative explanation of these results is suggested. The 
usefulness of light-scattering as a convenient and 
accurate method of exploring molecular spectra is 
indicated, and some preliminary remarks are made 
with regard to the dependence of the intensity of the 
modified radiation on the wave-length of the exciting 
lines. L. L. B irc u m sh a w .

Raman spectra for certain substances. M.
K b iu r a  and Y. U c ii id a  (Japan. J. Physics, 1928, 5, 
97—101).—The Raman spectra have been examined 
for commercial xylene, calcite, water, and salts of 
neodymium. Tables are given showing the wave
lengths of the Raman lines and the calculated infra
red absorption bands derived from them.

J. L. B u c h a n .
Raman lines under h igh  dispersion. R. W. 

W ood (Phil. Mag., 1928, [vii], 6, 1282—1283).— 
Previous work (A., 1928, 1306) has been extended by 
photographing the spectra scattered by benzene and 
carbon tetrachloride under very high dispersion. 
The line at 46IS A., excited by the mercury line 
4046 A., is shown to be a strong line about 1 A. wide 
with a faint line 2-5 A. wide close to it on the violet 
side. The wave-lengths of the strongest Raman 
lines of benzene are 4686-74, 4682-11, 4659-30, 
4618-36, 4554-87, 4525-0, and 4476-0 A. It is con
cluded that the high resolving powers employed arc 
not necessary owing to the considerable width of most 
of the lines. The range of frequencies covered by the 
benzene line 4554-S7 A., when translated into the 
range of the corresponding infra-red absorption band, 
gives one very much narrower than that observed by 
Coblentz close to 10 [x. A. E. M i t c h e l l .

Raman effect w ith  hydrogen chloride ; the 
“ m issing lin e .” R. W. W ood (Nature, 1929,123, 
279).—With hydrogen chloride at 100° and at atmo
spheric pressure a modified line of wave-length 
4581 A., presumably excited by the mercury line 
4046 A., was observed. The frequency difference 
corresponds with the frequency in the infra-red which 
would represent a line at 3-47 ¡j.. The line thus appears 
to be the “ missing line ” corresponding with a 
vibration transition unaccompanied by change of 
rotation, which does not appear in the absorption 
spectrum of the gas. A. A. E ld r i d g e .

Breadth of the spectral lines of the Ram an  
scattered radiation of benzene. W. G e r l a c h

(Ann. Physik, 1929, [v], 1, 301—308).—The Raman 
effect results in new' diffuse lines and also in a definite 
broadening of some lines which are scattered without 
large change of frequency. This broadening occurs 
on both the long-wave and short-w'ave sides of the 
lines. The breadth and structure of scattered lines 
of both types have been determined for benzene. 
Different scattering processes are possible, an incident 
frequency v0 giving a Raman line Av' and differences 
db'Avj", Av2" . . . accounting for the breadths of 
the modified and “ unmodified ” lines. The results 
permit the breadth of an infra-red band to be deter
mined; e.g., a benzene band near 3 ¡x would be 0-2 ¡x 
wide, in accordance with experience. Infra-red 
bands of benzene would appear not to be made up of 
unresolved neighbouring similar bands, but rather to 
be governed by a central frequency increased or 
decreased by a number of secondary frequencies.

R. A. M o r to n .
Ram an effect w ith  alcohols. S. V e n k a te s -  

w a r a n  and A. K a r l  (Z. physikal. Chem., 1928, B, 1, 
466—474).—The radiation which is scattered w'hen a 
beam of monochromatic light is passed through 
methyl, ethyl, amyl, or allyl alcohol or water has 
been examined. The secondary spectra have the 
usual characteristics of the Raman effect (A., 1928, 
685), that of allyl alcohol consisting of lines only, 
and that of w-ater of a band. Amyl alcohol gives a 
continuous spectrum, as wTell as lines, the presence 
of the former probably being connected with the 
relatively high viscosity of the liquid. From the 
difference in frequency between the primary lines and 
the lines to which they give rise the infra-red frequen
cies of the molecules have been calculated. In the 
scattered light the unmodified lines, the new lines, and 
the continuous spectrum are all polarised, but in 
different degrees. R. C u t i i i l l .

Apparently anom alous Ram an effect in w ater.
J. W. E l l i s  (Nature, 1929, 123, 205—206).—The 
view that the band at 3-0 ¡x in the infra-red spectrum 
of water is composed of an overtone of the band at 
6-1 ¡x and a fundamental of wave-length 2-9 ¡x does not 
require that the modified frequency afforded by 
Raman scattering by water molecules, corresponding 
with an infra-red band at 2-90 (x, should be regarded 
as anomalous. The width of the water band at 1-46 ¡x 
is 800 cm.-1, a value which is somewhat greater even 
than that of the band at 2-9 jx of the Raman spectrum.

A. A. E l d r i d g e .
Ram an effect in  gases. F. R a s e t t i  (Nature,

1929,123, 205).—Carbon monoxide shows two Raman 
lines at 4432 and 4S10 A., respectively, evidently 
corresponding with the same quantum transition, 
excited by both 4046 and 4358 A. of mercury; the 
differences in frequency between the Raman lines and 
the exciting lines correspond with an infra-red absorp
tion band at 4-64 ¡x. In the Raman spectrum of 
carbon dioxide no lines corresponding with the infra
red absorption bands at 2-7, 4-25, and 14-7 [x were 
observed; two doublets, at 4639, 4616, and 4289, 
4268 A., excited respectively by 4358 and 4046 A., 
were, however, observed. The corresponding transi
tions, 1284 and 1392 cm.-1, coincide, within the limits 
of experimental error, with the differences in fre
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quency between the two components of the double 
band at 2-7 [j. and the band at 4-25 ¡j..

A. A. E l d r id g e .
Ionisation processes in  m ethane interpreted  

by the m ass spectrograph. T. R. H o g n e s s  and 
H . M. R v a lu e s  (Physical R ev , 1928, [ii], 32, 942— 
945).—The apparatus for ionisation by controlled 
electron impact and method of analysis were those 
of Hogness and Lunn (A , 1925, ii, 839). CH4+ and 
CH3+ are the only ions formed, and from their relative 
intensities under different conditions of pressure and 
voltage, were both found to be formed directly by 
electron impact. The ionisation processes are: 
CH4=CH 4++ e~  (14-5 volts); CH4=CH 3+ + H + e -  
(15-5 volts). Neon was used as a calibrating gas, 
and the existence of a third neon isotope of mass 21, in 
adddition to isotopes of mass 20 and 22, was definitely 
determined. N. M. B lig ii .

Ionisation of carbon m onoxide by controlled  
electron im pact, interpreted by the m ass  
spectrograph. T. R. H o g n e s s  and R. W. H a r k -  
n e s s  (Physical R ev, 1928, [ii], 3 2 , 936—941).—Ionis
ation processes may be accompanied by a dissociation 
of a gas molecule, either simultaneous with the ionis
ation by electron impact or resulting from the secondary 
collision of the ionised molecule with a neutral one as 
illustrated by the ionisation of nitrogen. The ionis
ation of CO molecules by electrons of definite energy 
was studied with the mass spectrograph (cf, this vol., 
114). The variation of the relative intensities of the 
ions CO+, C+, and 0 + 'with changes of pressure and 
changes of the electric fields leads to the conclusion 
that the principal processes occurring are : (1) CO= 
CO++ e~ ; (2 )C 0 = 0 + +  C +e- (3) C 0 = C + +  0 + e - ; 
(4) C 0 + C 0 += C 0 2+ C +. No negative nor doubly- 
charged positive ions were found. Contrary to expect
ation, the ionisation processes were found not to 
resemble those of nitrogen. N. M. B lig h .

Dependence of dielectric constant of liquid  
helium  on tem perature. M. W o l f k e  and W. H. 
K ee so m  (Proc. K . Akad. Wetensch. Amsterdam,
1928, 31, 800—806).—A discontinuity in the values 
in the dielectric constant of liquid helium is found 
at 2-295° Abs. The helium molecule probably does 
not undergo any change in internal structure at this 
point. The results are in agreement with optical 
data. C. W . G ibby .

D ielectric constant of supercooled sulphur and 
of som e solutions of sulphur. S. R o s e n t a l  (Bull. 
Acad. Polonaise, 1928, A,  1,377—395).—The dielectric 
constant of sulphur, molten and supercooled between 
150° and 95°, is found to obey the Clausius-Mossotti 
law. At the moment of solidification the dielectric 
constant suddenly increases. Solutions of sulphur 
in benzene and in carbon disulphide also obey the 
Clausius-Mossotti law. W. E. D o w n e y .

Dielectric constants of m ethylene chloride and 
brom ide. P. C. M a h a n t i  and D . N. S e n -G u p ta  
(J. Indian Chem. Soc, 1928, 5, 673—681).—The 
dipole moments of methylene chloride and bromide,
1-621 and 1-914 x  10~18 c.g.s.u, respectively, havo 
been determined in the vapour state by the authors’ 
heterodyne method (cf. this vol., 243). The higher

value for the bromide is explained by assuming that 
the bromine atoms are more inclined to each other 
than the corresponding chlorine atoms : the resultant 
moment in the direction opposite to that developed 
in the CH2++ ion is, therefore, smaller for the bromide. 
The bromide has a larger polarisation than the 
chloride owing to less distortion in the atomic orbits.

H. B u r to n .
A nom alous dispersion, absorption, and Kerr 

effect in  viscous dielectrics. D. W . K it c h in  and 
H. Mü l l e r  (Physical R ev , 1928, [ii], 32 , 979—987).— 
The temperature variation of the dielectric constant 
and power factor of castor oil and rosin, measured 
at different frequencies from 107 to 60 cycles, shows 
that, in accordance with Debye’s theory of polar 
molecules, the region of anomalous dispersion shifts 
with decreasing temperatures into the long-wave 
radio region and even down to audio frequencies, 
whilst its existence in these regions explains the 
complicated dielectric behaviour of many insulating 
materials and makes it possible to observe an anomal
ous behaviour of the Kerr effect. As expected, the 
regions of anomalous Kerr effect and anomalous 
dispersion were found to coincide. The influence of 
viscosity in solutions of rosin in different oils which 
have no polar molecules was found to agree with 
Debye’s theory. N. M. B l ig h .

Kerr constant for nitrobenzene. R. M öller  
(Physikal. Z , 1929, 30 , 20—24).—The lack of agree
ment between the published values for the Kerr 
constant for nitrobenzene has been traced to instru
mental defects and impurities. Nitrobenzene readily 
absorbs enough moisture from the air to increase 
greatly its conductivity. A special arrangement for 
filling the Kerr cell with dry liquid is described. 
Two different methods lead to the value 5= 3-46  X 
10~5 at 20° for the line 546 R. A. M orto n .

M olecular refraction and non-polar linking.
R. Sa m u el  (Naturwiss, 1929, 17 , 13—-14).—In non
polar bound molecules there is a negative and a 
positive group or atom. It is, therefore, possible to 
give a group or an atom a different refraction constant 
according as it is positive or negative, instead of a 
single mean value as is usual. If this is done, many 
of the abnormalities in molecular refraction data 
vanish, exaltation and depression disappear, and the 
molecular refraction of the primary, secondary, and 
tertiary amines can be calculated by using one value 
for the atomic refraction of nitrogen instead of three. 
If this hypothesis is accepted it is possible, con
versely, to arrive at the structure of non-polar 
molecules from observations of their molecular 
refraction. A. J. M e e .

Form ula for the optical rotatory d ispersion of 
quartz. I. B r a d sh a w  and G. H. L iv e n s  (Proc. 
Roy. Soc, 1929, A, 1 2 2 , 245—250; cf. Lowry and 
Coode-Adams, A , 1927, 813).—Lowry’s revised 
formula for the rotatory dispersion of quartz (loc. cit.) 
does not represent the experimental results obtained 
by Duclaux and Jeantet (A , 1926, 886), and accord
ingly a formula of a different type is suggested. In 
the case of a medium with three absorption bands at

3
Xj, and Xg, it takes the form a =  £{.4r/(/.2—>.r2) +

r=l
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5,/(>.2—V2)2}- It is found by trial that with 
X12=0-01274912, X22=0-01208 , V = 8 0 ,  the values of 
the six constants A r, Br can be so chosen that the 
discrepancies between the calculated and observed 
values of a for quartz (including those of Duclaux and 
Jeantet) are practically within the limits of experi
mental error. This formula provides an explanation 
of the practically constant effect of the infra-red 
band. On comparison with that proposed by Lowry, 
it appears that the new formula is in general the more 
satisfactory. L. L. B ir c u m sh a w .

Structure of cæ sium  and am m onium  
sulphates. W . T a ylor  and T. B r y e r  (Mem. 
Manchester Phil. Soc., 1927— 1928, 72, 125—137).— 
These salts crystallise in the didigonal equatorial 
class of the orthorhombic system, being pseudo- 
hexagonal, the c axis the pseudo-hexagonal axis. 
A complete survey was made, in the case of ammon
ium sulphate, of the relative intensities of X-rays 
reflected from planes of the type (hko), (hoi), (okl), 
and the space-group V'° assigned. This was con
firmed in the case of cæsium sulphate, there being 
4 mois, to the unit cell. The dimensions of the unit 
cell previously given by Ogg and Hopwood have 
been redetermined. The structure of the crystals is 
very similar, the positions of the constituent atoms 
having been allotted taking into consideration the 
determined and calculated values of the sum of the 
scattered amplitudes. G. E. W en t w o r t h .

Heats of linking of C-H and N -H  link ings from  
vibration spectra. J. W. E llis  (Physical Rev.,
1929, [ii], 33, 27—36).—Theoretical. The frequency 
formula for an anharmonic vibrator is applied to 
visible and near infra-red absorption data for several 
molecules, previously obtained (this vol., 239), and 
the mechanical frequencies associated with each 
stationary state are evaluated and plotted. Assuming 
that these frequencies originate in oscillations between 
a hydrogen atom and the remainder of the molecule, 
the restoring force residing in the C-H and N -H  
linkings, the heats of linking, i.e. the heats of dis
sociation of these linkings are calculated, using the 
methods of the old quantum theory for non-polar, 
diatomic gaseous molecules. The values obtained 
for the C-H linking arc, hexane, 97,000 (cf. 92,500, 
obtained thermochemically for inethane) ; cyclo- 
hexane, 94,000; benzene, 117,000; chloroform, 
108,000; aniline, 117,000; aniline N -H  linking, 
113,000 g.-eal./mol. The last is believed to agree 
with 101,000 obtained thermochemically for an 
ammonia N -H  linking. A possible explanation of 
the doubleness of the absorption bands of several 
substances, notably hexane and eyefohexane, is 
sought in two types of carbon valency, the doubleness 
indicating a slight inequivalence in the energy content 
of two types of C-H linking (cf. Lonsdale, A., 1928, 
1079). N. M. B l ig h .

Chemical valency and spectral m ultiplicity.
A. T. W illia m s  (J. Chim. phys., 1928, 25 , 722—
726).— The valency V can be connected with the 
multiplicity r of the spectrum of an clement by the 
relation F = r ± l ,  the sign of which depends on con
nexions between x, the number of electrons in the 
outermost sub-group, N, the total number of electrons

which can be present in that sub-group according to 
the rule of Stoner, and lc, the azimuthal quantum 
number of that sub-group. The relationship holds 
for all elements except the rare earths, iron, cobalt, 
and iridium. Preliminary results are given of the 
application to elements of variable valency.

R. N. K e r r .
Electric m om ents of m ethyl chloride, ethyl 

chloride, and chloroform . S. C. S ircar  (Indian 
J. Physics, 1928, 3, 197—208).—The permanent 
moments of methyl chloride, ethyl chloride, and 
chloroform measured by the heterodyne null method 
were 1-69 X H F8, 1-98 XlO-18, and 1-05 xlO -18, 
respectively, in complete agreement with Debye’s 
dipole theory. Slight divergences from the values 
deduced from optical data and from the results of 
other investigators are attributed to the many sources 
of experimental error. N. M. B l ig h .

Electric m om ent and its  relation to chem ical 
constitution. P. C. Ma h a n t i and D. N. S. G upta  
(Indian J. Physics, 1928, 3, 181—196).—The hetero
dyne beat method was used to determine the per
manent dipole moments and polarisability of methyl 
iodide, ethyl bromide, and ethyl iodide. The values 
found for the moments were 1-31 X 10~18, 1-78 X 10~18, 
and 1-62 x l0~18, and for the polarisability 0-005761, 
0-0022, and 0-007839, respectively. Such organic 
halides have gradually weakening dipole moment with 
increasing atomic weight of the halogens. It is sug
gested that the permanent dipole moment in com
pounds of this type is due to the deformation of the 
electron orbits of carbon and halogen which give rise 
to the permanent moment of the molecule, and that 
the polarisability of the molecule itself due to applied 
field increases with the increasing atomic weight of 
the halogen due to weakening of the linking of the 
shared electron. N. M. B l ig h .

Dipole m om ents of som e aliphatic ketones. 
K. L. W olf  and E. L e d e r l e  (Physikal. Z., 1928, 29, 
948—950).—Determinations carried out on ten satur
ated aliphatic ketones show that the dipole moment 
is ¡¿=2-75;t;0-05xl0'18, this value being independent 
of the length and structure of the side-chain. The 
carbonyl group thus shows a much greater dipole 
moment than gaseous carbon monoxide (¡j.=0-1 OS X 
10'18). The difference is ascribed to different electronic 
structures. R. A. M o rto n .

Dipole m om ents of som e m ono- and di-sub- 
stituted benzene derivatives. P. W a l d e n  and
O. W e r n e r  (Z. physikal. Chcm., 1929, B, 2 ,10—26).— 
The dipole moments of fluoro- and iodo-benzene, 
o-, m-, and p-dibromobenzene, o-, m-, and p-bromo- 
iodobenzene, o-, m-, and jj-ehlorotoluene, and o-, m-, 
and p-chloronitrobenzene were obtained from their 
dielectric constants in pure benzene solution, and 
their molecular refractions. There is a variation in 
the moment for isomeric compounds, the moment in 
some cases increasing, and in others decreasing in value 
from the ortho- to the para-compound, according to 
the nature of the substituent. It is to be expected 
that for compounds which have two electrically 
equivalent substituents, e.g., dibromobenzene, the 
p-isomeride, possessing the greatest symmetry, will 
have the smallest moment, and the value actually
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obtained for jo-dibromobenzene is zero. If both sub
stituents are not electrically equivalent but are 
similar, there will be a decrease in the moment from 
the o- to the p-isomeride. This is found to be the 
case with bromoiodobenzene and chloronitrobenzene. 
Since bromine and iodine are very similar, the moment 
of p-bromoiodobenzene would be expected to be 
small; this is so. The introduction of the nitro- 
group seems to cause an extraordinary increase in 
the moment. The moments of 0-, m-, and p-chloro- 
nitrobenzene are much greater than those of the 
corresponding chlorotoluenes. If the substituents 
have opposite electrical natures, the moment decreases 
from the p- to the o-compound. In chlorotoluene the 
methyl group is positive and the chlorine negative; 
it would be expected that in the ^-compound where 
the two groups are diametrically opposite the greatest 
moment would be found. This was found to be so. 
The actual numerical values obtained for the moments 
are in good agreement with those arrived at from 
Thomson’s theory. The values derived by Syrian on 
the basis of the critical data are also compared with 
those obtained by experiment. A. J. Me e .

Dipole m om ents, association, and ultra-violet 
absorption of aliphatic ketones and their solu
tions. I. Influence of solvent and m echanism  
of reaction from  the point of view  of the dipole 
theory. K. L. W olf (Z. physikal. Chem., 1929, B,
2, 39—76).—The effect of various “ indifferent ” 
solvents on the structure and ease of reaction of dis
solved molecules, and the effect of steric hindrance 
can be investigated by determinations of the ultra
violet absorption and the molecular polarisation of 
solutions. A characteristic homologous series of 
ketones was used and the relationship between these 
properties and concentration and temperature was 
determined, using solvents varying from neutral 
(dipole-less), such as hexane and benzene, up to 
strongly dipolar liquids. The relationship between 
molecular refraction, absorption, molecular polaris
ation, and the forces depending on solution is dis
cussed, and various examples of non-ionic reactions 
which can be explained by the effect of the solvent 
are given. The value of the dipole moment of a 
saturated aliphatic ketone is independent of the 
length of the hydrocarbon chain, and is equal to
2-74 X 10"1S. The ultra-violet absorption of the series 
of ketones was investigated, and the bands were 
found to be displaced owing to the influence of the 
solvent, the amount of displacement being dependent 
on the polar group. There is a parallelism between 
the displacement of the bands and the amount and 
type of association in the ketone itself. Both these 
phenomena, as well as the ease of formation of 
sulphite compounds and oximes, appear to be entirely 
or mainly determined by the size of the dipole 
moment and the amount of hindrance of the polar 
group by indifferent (electrosymmetrie) CH2 groups. 
The position of the carbonyl group in the hydrocarbon 
chain is discussed. A. J. Me e .

Electrical dipole m om ents of organic m ole
cules. II. I. E ster m a n n  (Z. physikal. Chem., 
192S, B, 1, 422—426; cf. A., 1928, 1309).—The 
dipolo moments of methyl phthalate and tere-

phthalate are practically the same, but are greater than 
that of the benzoate. Lengthening the side-chain by 
a CH2 group has no appreciable effect. Compared 
with ijenzophenone, as-diphenylethylenc has only a 
very small moment, so that it appears that a double 
linking is not in itself sufficient to give rise to a high 
dipole moment. R. Cu t h il l .

Relation between polarisation and association.
J. W . W illia m s  (Proc. Nat. Acad. Sci., 1928, 14, 
932—936).—A short review of the theories of associ
ated liquids and a criticism of the conclusion by 
Rolinski (cf. A., 1928, 1181) that the greater the 
dipole moment the larger is the degree of association 
of the substance in question. Certain substances, 
including phenol and benzoic acid, which on chemical 
evidence are associated, would show a zero degree of 
association according to Rolinski’s treatment. Other 
factors in addition to the presence of a dipole moment 
influence the degree of association. N. M. B l ig h .

Application to the allotropic varieties of 
phosphorus of S m its ’ theory. P. J olibois 
(Compt. rend., 1929, 188, 174— 176).—Polemical 
against Smits’ theory (this vol., 127; cf. A., 1916, 
ii, 317). The author considers that there are four 
varieties of solid phosphorus, white, red, black, and 
pyromorphic, all of which may coexist at the ordinary 
temperature and pressure, although only the pyro
morphic and, possibly, the black varieties are stable. 
Smits’ results may be explained by the slow trans
formation of one variety into another. J .  G r a n t .

Intensity m easurem ents on X-rays scattered  
by crystalline pow ders. J .  B r e n t  ano  (Physikal. 
Z., 1928, 29, 893).—A preliminary account of work 
designed to yield quantitative data on the scattering 
of X-rays by very finely-divided crystalline powders. 
The importance of such data is indicated.

R. A. M orto n .
Constitution of hydroxides and hydrates. III. 

Strontium  hydroxide octahydrate. G. N atta 
(Gazzetta, 1928, 58, 870—882; cf. this vol., 15).— 
An X-ray examination, by means of the Laue, 
rotating-crystal, and powder methods, of strontium 
hydroxide octahydrate was made in order to deter
mine the exact position of the molecules of water of 
crystallisation in the lattice. The hydrate crystallises 
in the hexagonal system, with a unit cell containing 
1 molecule of Sr(0H)2,SH,0 (a 6-41, c 5-807 Á., 
ĉaic. 1'85), defined by the following co-ordinates : 

Sr (0, 0, 0), O of hydroxide (£, 0, 0) (0, 0), and O
of water molecules (u , u, v) (u, —u, v) (—u, u, v) 
(—u, —u, v) (u, u, —v) (u , — u, —v) (—it, u, —v) 
(—u, —u, —v), where 11 has a value of 0-29—0-30 and 
v is 0-25. The structure is also shown diagram- 
matically. O. J .  W a l k e r .

D eterm ination of the orientation of crystal 
axes by X-rays. S. T akeyam a  (Mem. Coll. Sci. 
Ivyoto, 192S, 11, 469—479).—In a rotating-crystal 
spectrometer a V-shaped frame of lead wires is 
inserted between the crystal and the photographic 
plate, and rotated with the crystal. From the 
positions of the shadows cast by the lead wires on 
the spectral lines the angle through which the costal 
must be rotated to reflect these spectral lines can be
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calculated. If X-rays of known wave-length are used 
the orientation of the crystal axes can be deter
mined. The method is suitable for thick eiystals, or 
crystals 011 the surface of thick specimens. A polished 
surface of copper examined by this method indicated 
a preferred orientation in which (111) or (100) planes 
were nearly parallel to the surface.

C. J .  Sm it h e l l s .
Form of the lattice of som e m onoclinic com 

pounds of the m agnesium  tungstate type. E. 
Broch (Z. physikal. Chem., 1928, B, 1, 409—421).— 
X-Ray examination shows ferrous, manganous, zinc, 
cobalt, nickel, and magnesium tungstates and also 
wolframite to form an isoinorphous series. The 
lattice of magnesium tungstate is of the type
W 3 3 ) , and has the dimensions a=4-G7, 6=5-06,

c=4-92 A., ß'=89° 35', <ß=90° 25', th e  u n it  cell con
taining 2 m olecules. R . Cu t h il l .

Higher fatty acids. III. A'-Ray m easure
ments. G. T. M organ  and E. H olmes (J.S.C.I.,
1928, 47 , 309— 3 1 1 t).—X-Ray measurements have 
been made on a series of pure saturated fatty acids, 
C17—C2R, and on a number of fractions of acids 
obtained from hydrogenated whale oil, and also 
from arachis oil. The latter fractions have given 
anomalous results which suggest that the ester- 
distillation method of separation is to be preferred 
to the ordinary crystallisation methods. Normal 
hexacosoic acid has a main X-ray spacing cZj=56-6 Â. 
for the bimolecular unit crystal cell, whilst examin
ation of the so-called cluytinic acid suggests that it is 
of much higher mol. wt. than hitherto supposed.

Röntgen d iagram s of cellulose. R. O. H erzog 
and W. J an c k e  (Z. physikal. Chem., 1928, 139, 
235—262).—From a survey of previous work and 
also from interference photographs of native and 
mercerised ramie, now reported, the following con
clusions are reached. The cellulose crystals always 
take up positions with one and the same principal 
axis either in the axis of the fibre or for spiral 
fibres as a tangent to the spiral. The spiral angles 
determined from X-ray diagrams are, within the limit 
of experimental error, in agreement with those obtained 
from data on double refraction, striations, and direc
tions of cleavage. All natural cellulose gives the 
diagram of native cellulose, but mercerised products 
or those strongly dispersed in solution give that of 
cellulose hydrate. The difference between the two 
types of diagrams can be explained by the existence 
of two modifications of cellulose of which one (native 
cellulose) crystallises as far as possible in a monoclinic 
and the other (cellulose hydrate) in a rhombic system. 
Native and mercerised fibres give fibre diagrams with 
the same identity periods in the direction of the fibre.

R. N. Iv e r r .
Structure of the crystalline part of cellulose.

H. H. Ma r k  and K. H. M e y e r  (Z. physikal. Chem.,
1929, B, 2, 115— 145).—Work on the X-ray diagrams 
of cellulose has shown that it is made up of elementary 
cells, monoclinic in form. An atomic model is here 
put forward for the structure of cellulose which will 
give values for the intensities of the diagram in agree
ment with those observed. The size and form of the

cellulose micelle are calculated. It has a length of 
about 500 and a width of about 50 A. The mechanisms 
of reactions into which cellulose can enter are con
sidered. The micellary structure of cellulose leads to 
two types of reaction, (a) the micellary surface reac
tion, and (b) the “ permutoid ” reaction. The latter 
is the more important. By the use of Hudson’s rule, 
the rotations of various cellulose derivatives are cal
culated and found to agree with the observed values. 
An X-ray method for the comparison and identific
ation of cellulose preparations is given and the 
question of small structural elements of cellulose is 
discussed. (See A., 1928, 621.) A. J. M e e .

X-Ray investigation  of the m ixed  crystal 
system  BaSO,,+KM nO,r G. W a g n er  (Z. physikal. 
Chem., 1929, B, 2, 27—38).—Barium sulphate and 
potassium permanganate possess the properties neces
sary for the formation of mixed crystals. The Debye- 
Scherrer diagrams were obtained for ten preparations 
of varying permanganate content. Comparison of 
the lines obtained with those given by barium sulphate 
and potassium permanganate alone shows a displace
ment. By plotting the lattice space against the 
permanganate content it is shown that the displace
ment is proportional to the latter within experimental 
error. These facts are evidence for the mixed 
crystalline nature of the barium sulphate-potassium 
permanganate system. A photograph of barium 
sulphate with adsorbed barium nitrate gave no dis
placement of the barium sulphate lines.

A. J. Mee .
Nature of m artensite. N. S el ja k o v  (Nature,

1929, 123, 204—205).—Honda and Sekito’s result 
(A., 1928, 594; B., 1928, 753) that the ratio (1-07) of 
the axes of the lattice of tetragonal martensite is 
independent of the carbon content, is criticised; it is 
considered that the carbon content of the surface layers 
was the same in all cases. The presence of carbon 
atoms in the lattice will cause a decrease in the 
intensity, but not a broadening, of the spectral lines.

A. A. E l d r id g e .
M etallic filam ents. R. S c h e n c k , R. F r ic k e , 

and G. B r in k m a n n  (Z. physikal. Chem., 1928, 139, 
32—46).—Artificially-prepared as well as naturally- 
occurring metallic filaments have been investigated 
by means of X-ray analysis. The artificial trichites of 
silver were prepared by means of the reaction between 
silver sulphate and sulphide and by the reduction of 
silver sulphide with hydrogen at 400—500°. The 
copper trichites were obtained in a similar manner 
by reduction with hydrogen at 500—600°. The silver 
threads show only isolated interference spots and 
those prepared by reduction are assumed to possess a 
uniform crystal orientation. When the material is 
heated at 900°, this uniformity disappears and simul
taneous enlargement of the grains takes place. 
Natural silver trichites show no kind of orientation. 
With copper, the X-ray pattern changes from one 
preparation to another and heating is accompanied 
by re-orientation. The mode of formation of metallic 
trichites is discussed and the significance of the 
presence of sulphide is emphasised. In all probability, 
the former is to be ascribed to an electrolytic process 
arising from a short-circuited thermoelement between
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the metal and the sulphide. Photographs and data 
are reproduced. L. S. T h eo b a l d .

Crystal structure of anhydrous silicotungstic  
acid and related com pounds, and their probable 
m olecular formulae. A. G. S croggie and G. L. 
Clark  (Proc. Nat. Acad. Sci., 1929, 15, 1—8).—An 
X-ray diffraction analysis was made of the crystal 
structure of the anhydrous acid obtained from the 
hydrated forms at 220°, and combined with chemical 
data to deduce the molecular structure. A series of 
modified acids with 7, 8, and 10 tungsten atoms was 
isolated by stepwise addition of alkali to the acid. 
The crystal form of the acid was shown by the X-ray 
examination to be a body-centred cube, with a 12-16 A. 
This dimension applies to the acids with 8, 10, and
12 tungsten atoms, and to the modifications of the 
latter which contain 2 or 8 molecules of water, i.e., 
Si02,12W03,2H20  or (Si02,12W03,6H20)2H20, but 
not to the anhydride, Si02,12W03. Phosphodeci- 
molybdic acid similarly forms a body-centred cube 
with a 14-31 A. A modified formula for the acid 
(Si02,12W03,6H20)2H20  or H^SiO^W^O^OH),,] 
and a new spatial structure were deduced to correlate 
the X-ray and chemical data. N. M. B l ig h .

JV-Ray analysis of cadm ium  arsenide and 
arsenious anhydride. L. P a s s e r in i (Gazzetta,
1928, 58, 775—781).—Cadmium arsenide, examined 
by the powder method, is shown to have a cubic 
structure with a non-ionic lattice of the zinc arsenide 
type (cf._A., 1928, 1313). The length of the unit cell 
is 6-29 A., dca!c.=6-495 and the distance As-Cd is
2-723 A. The structure of the cubic modification of 
arsenious oxide determined by Bozorth (A., 1923, ii, 
632) is confirmed by the powder method. The length 
of the unit cell containing 16 molecules of As20 3 is
11-08 A. (dca]R=3-851). The distance A s-0  is cal
culated to be 2-016 A., which gives a value of 0-696 A. 
for the radius of the As+++ ion. O. J. W a l k e r .

Form  of the centred carbon atom  in penta- 
erythritol tetra-acetate as shown by A'-ray 
crystal analysis. (Miss) I. E. K naggs (Proc. Roy. 
Soc., 1929, A, 122, 69—76).—X-Ray examination of 
pontaerythritol tetra-acetate by taking rotation, 
oscillation, and Laue photographs, indicates that it 
crystallises in the tetragonal bipyramidal class. 
There are two molecules in the unit cell, which has 
a = ll-9 8 , c=5-47 A. The crystals are built on a 
simple tetragonal lattice, F,, and the space-group is 
C4\ ; this necessitates each molecule having a four
fold alternating axis of symmetry. The conclusions 
reached by Gerstacker, Moller, and Reis (Z. Krist., 
192S, 66, 355), that the space-group is C\h and that 
the molecules possess a simple tetragonal axis of 
symmetry, are criticised. The evidence for the space- 
group C'it is very slight. A probable structure is 
suggested, from which it follows that the symmetry of 
the central carbon atom may be tetrahedral, although 
a slight departure from true tetrahedral symmetry is 
possible. L. L. B ircum sh aw .

Nature of interference lines in A-ray photo
graphs of m any crystalline m aterials. I. H.
Mo ller  and A. R e is  (Z. physikal. Chem., 1928, 139, 
425—438).—The influence exerted by the nature of

the cross-section of the powder rod on the inter
ference lines obtained in X-ray photographs taken by 
the Debye-Seherrer method is examined mathematic
ally assuming that a parallel primary radiation is 
used. The shape, dimensions, and absorption of the 
rod are considered and results are given for three 
different shapes—flat slab, wedge, and cylinder. 
Weakening of intensity of the lines through increase 
in the coarseness of the particles is considered.

R. N. K e r r .
AVRay diffraction of crystal pow ders and 

liquids in  relation to their constitution. P. 
K r ish n a m u r ti (Indian J. Physics, 1928, 3, 225— 
240).—Results for a number of organic liquids con
firm those of a previous investigation (cf. A., 1928, 
691). Geraniol and terpineol showed some differences, 
the former giving a broader and more diffuse halo, 
and a smaller inner ring dye to double molecular 
spacing, indicating the existence of longer molecules 
than in the case of terpineol, for which, also, the 
halo was clearly defined. Some benzene derivatives 
with a long side-chain gave rings of about the same 
size as in a long-chain aliphatic derivative. Examin
ation in both powder and liquid states was made of
o- and m-nitrobenzaldehyde, o-nitrophenol, o-nitro- 
aniline, and p-toluidine. In both states the o- and 
»»-compounds showed two rings, the outer one con
tracted in the case of the liquid, for which both were 
broader and more diffuse at the edges. The outer 
ring is explained generally, with supporting evidence, 
as being due to the thickness of the molecule, and 
the inner to its length and breadth. The p-conrpound 
showed a number of rings close together in the powder, 
joining up into one broad ring in the liquid, when 
only the spacing due to the average thickness of the 
molecules is obtained. N. M. B l ig h .

N ew  type of alum . W. R. C. C u r je l  (Nature,
1929, 123, 206).—The salt K2BeF4,Al2(S04)3,24H20  
crystallises in the cubic system, normally as octa- 
hedra, and is a true alum; the salt 
K2ZnCl4,Al2(S04)3,24H20  is also an alum. Hence 
potassium sulphate and potassium beryllium fluoride 
are truly isomorphous. Rubidium beryllium fluoride 
is isomorphous with the potassium salt.

A. A. E l d r id g e .
Influence of traces of foreign ions on the 

absorption of alkali halide crystals. I. M asla- 
k ow ez  (Z. Physik, 1928, 51, 696—706).—Measure
ments of the ultra-violet and infra-red absorption of 
crystals of potassium chloride, bromide, and iodide, 
and of sodium chloride, containing traces of potassium 
nitrate, or nitrite, show that nitrate and nitrite ions 
may be introduced in the alkali halide grating forming 
mixed crystals. Carbonate and sulphate ions cannot 
be introduced without producing very considerable 
distortion. R . W . L tjnt.

Relationship between grain size and m agnetic  
properties in  pure iron. G. J. Sizoo (Z. Physik,
1928, 51, 557—564).

Experim ental study of the grow th of zinc 
crystals by the Czochralski-G om perz m ethod.
A. G. H oyem  and E. P. T. T ynd all  (Physical Rev.,
1929, [ii], 33, 81—S9).—Conditions for the growth of 
single zinc crystals of any desired orientation were
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determined experimentally. For a constant rate of 
growth and given initial orientation the successful 
growth of a single-crystal rod 10 cm. or more in 
length was found to depend on the temperature 
gradient in the column of liquid zinc just below 
the growing crystal. The appropriate temperature 
gradient is plotted as a function of the orientation. 
Attempts to grow crystals outside the region of suc
cessful growth result in changes to new orientations.

N. M. B l ig h .
Phase rule and E uler's law. 0 . R u d e l  (Z. 

Elektrochem., 1929, 35, 54).—A parallelism exists 
between the phase-rulo equation and Euler’s equation 
relating the faces, edges, and corners of a crystal, and 
the number of phases, degrees of freedom, and com
ponents of the former equation may be identified with 
the number of faces (or corners), corners (or faces), 
and edges, respectively, of the latter.

L. L. Bircumshaw.
Form and potential energy of the isom orphous 

crystals ruby (A120 3) and haematite (Fe20 3). 
J. Topping  (Proc. Roy. Soc., 1929, A, 122, 251—273; 
cf. Topping and Chapman, A., 1927, 96; Lennard- 
Jones and Dent, ibid.).—To determine the equilibrium 
configuration of a crystal, as given by the minimum 
value of the potential energy of the crystal, it is 
necessary to calculate the electrostatic potential 
energy of an infinite array of point-charges, arranged 
according to the crystal pattern, and the potential 
energy due to the intrinsic repulsive forces between 
the ions. From a consideration of these forces, a very 
good account can be given of the observed size and 
shape of the isomorphous crystals ruby and haematite, 
the structures of which involve three parameters. It 
is indicated that theoretically, in terms of the electro
static and intrinsic repulsive ionic forces which have 
been considered, an exact hexagonal close-packed 
arrangement of the oxygen ions is not compatible with 
the observed size and shape of the crystals, and that 
there must be some slight distortion from the exact 
arrangement. This distortion is indicated by the 
mutual distances of the ions of the A120 3 groups which 
surround the lattice-points—i.e., by the value of the 
distance 2d between the aluminium ions and the dis
tance b\ / 3 between the oxygen ions of such an 
A1203 group. These results are in good agreement 
with experiment (cf. Bragg and Brown, A., 1926, 227). 
It is further found that, in order that the theoretical 
series of possible configurations of the crystal might 
include the observed configuration, it is necessary to 
adopt a value of (¿22= l l - 0  for 0"_ , which is consider
ably lower than the value 17-6 obtained by Lennard- 
Jones and Dent (A., 1926, 888). Using this revised 
value of [i22, crystalline sodium nitrate has been 
reconsidered (cf. Topping and Chapman, loc. cit.) and 
fairly satisfactory results have been obtained.

L. L. B ir c u m sh a w .
Molecular theory of crystals. K. W e is s e n b e r g  

(Z. physikal. Chem., 1928, 139, 529—583).—Crystal 
structure is discussed from the point of view of the 
Schoenflies-Fedoran symmetry laws. It is shown 
that not only may morphological and physical 
properties thus be explained, but also the chemical 
constitution of crystals. From these laws a new 
hypothesis is deduced which is applicable to crystals

in the same manner as Avogadro’s law to gases and 
leads to a new type of space-lattice. A survey of 
different space-lattices has been made and examples 
of the new type are given. The hypothesis was tested 
for 459 substances; in 401 cases the mol. wt. of the 
crystal unit calculated from this hypothesis agrees 
with that of the simple chemical formula and in the 
remainder it is a simple multiple of that.

R. N. K e r r .
Quantum  m echanics of electrons in  a crystal 

lattice. F. B lo c h  (Z. Physik, 1928, 52, 555—  
600).—Mathematical. The motion of an electron in 
a crystal lattice is discussed in relation to Fermi’s 
statistics. An expression is deduced for the com
ponent part of the specific heat of crystals due to this 
motion. It is also shown that the order of magnitude 
of the electrical conductivity of metals and its 
dependence on temperature, as deduced from these 
considerations, are in qualitative agreement with 
experimental observations. J. W. S m it h .

H all effect in  steel-n ickel alloys. U. S a ler n o  
(Rend. Accad. Sci. Fis. Mat. Napoli, 1928, [iii], 34, 
159—165).—The Hall effect is exhibited by steel- 
nickel alloys with the same characteristics as with 
ferromagnetic metals, invar showing a moderately 
high coefficient of rotation. The phenomenon is 
influenced to some extent by the nature of the secon
dary electrodes. Asymmetry, which is observed in 
all the alloys examined, is especially marked in that 
containing 22% of nickel (the least magnetic), but 
almost absent from the highly magnetic 49% alloy. 
The contribution of steel to the effect is greater than 
that of nickel, the presence of 80% of which is neces
sary to reverse the sign of the effect. Analogies are 
shown between the variation of the Hall effect and 
those of specific heat, thermo-electric power, elec
trical conductivity, and electrical resistance with the 
composition of the alloys. T. H. P o p e .

Com parison of the Corbino and H all effects in 
silver and brass. K. K. S m ith  and H. M. O ’B r y a n  
(Physical Rev., 1929, [ii], 33, 66—74).—An improved 
electromagnetic torque method was used to measure 
the Corbino effect, which was compared with the Hall 
effect, in rectangular silver sheets. To avoid mag
netic impurities, navy brass was used for the sus
pended system and the two effects were measured also 
for this metal. The values obtained for the Corbino 
coefficient c, the Hall coefficient R, and the resist
ivity p, were, for silver c = —5-0 X 10~7, R — — 8-6 x 10-4, 
P =  l - 7 2 x l 0 3, and for the brass c =  — 0-14 X l0~ 7, 
R -  — 0-96 x 10-4, p = 6 -7  x 103 e.m.u. Probable causes 
of the differences of c for circular and rectangular 
plates and in previous experiments are discussed.

N. M. B l ig h .
M agnetic susceptib ility  of alkali and alkaline- 

earth halides. K. I k e n m e y e r  (Ann. Physik, 1929, 
[v], 1, 169—191).—The diamagnetic susceptibility of 
the halides of the alkali and alkaline-earth metals in 
aqueous solution has been determined by a differential 
method involving small rotating rods of material in 
an inhomogeneous field. Throughout the measure
ments the susceptibilities show a linear variation 
with respect to concentration, so that no apparent 
reciprocal action occurs between ions. The molecular
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susceptibility varies approximately linearly with 
the sum of the atomic numbers of atoms in the 
molecule Z„„ i.e., —Xm=c1Zm-fc2, the constants 
having the values, c1=0-803 X10'6 and c2=S-30 X 10~6. 
Using values of yJn corrected to conform with this 
relation, the ionic susceptibilities have been calcu
lated. The relation, — xi0n=c12-f-c'2 agrees well 
with the data if the following values of c'2 are adopted : 
halogen ions 6-70, alkali ions 1-60, alkaline-earth 
ions —51-0 X10-6. The value of c2 remains unchanged.

R. A. M orto n .
Chromites and ferrites of nickel and of cobalt. 

(Ml l e .) S. V e il  (Compt. rend, 1929,188, 330—332). 
—The magnetisation coefficient-composition curves 
of mixtures of chromic or ferric oxide with nickelous 
or cobaltous oxide, prepared by calcination of the 
precipitate obtained on the addition of sodium 
hydroxide to solutions containing corresponding 
mixtures of the sulphates, show maxima at the 
points corresponding with the formation of the 
respective chromites and ferrites. The magnetisation 
coefficients of the ferrites are more than 1000 times 
as great as those of their pure constituents.

J .  Gr a n t .
M agnetic properties in  relation to chem ical 

constitution. L. C. J a ckson  (Nature, 1929, 123,
279).—After allowance is made for the diamagnetic 
properties of the sulphur atoms in iron pyrites, the 
iron atom possesses a small residual positive magnetic 
moment, and the susceptibility is independent of the 
temperature. These properties are in agreement 
with what would be expected for a twofold co-ordin- 
ation compound of ferrous iron, but differ from those 
associated with simple ferrous salts (cf. Lowry and 
Gilbert, this vol., 127). A. A. E l d r id g e .

H all effect in galena and m olybdenite. C. W. 
H ea ps  (Phil. Mag, 192S, [vii], 6, 12S3—1286).— A 
specimen of galena from Missouri gave a Hall coeffi
cient of —108-3 independent of the orientation of 
the crystal, whilst another specimen of unknown 
origin gave the value +4S02. This great discrepancy 
in values for the same mineral is attributed to the 
presence of different proportions of different impuri
ties. The average Hall coefficient for molybdenite 
was found to be —1907. The isothermal Hall 
coefficient for molybdenite is about 6% smaller than 
the adiabatic. In galena the two coefficients do not 
differ by more than 2%. A. E. M it c h e l l .

M agnetostriction of a single iron crystal. N.
Akijlov (Z. Physik, 1928, 52, 389—405).—Mathe
matical. A general formula is deduced for the 
calculation of the energy of expansion of the dipole 
lattice and the électrostriction and magnetostriction 
of any crystal. The curve for the magnetostriction 
of an iron crystal, calculated from this formula, is 
compared with the experimental curve of Honda and 
Mashiyama (A , 1927, 299). The positions of the 
maxima and minima as well as the period of the effect 
ooincide exactly with the experimental data, whilst 
the absolute values of the magnetostriction calculated 
by the formula are also of the same order as those 
found experimentally. It is concluded that the ions 
of iron have no perceptible electrical dipole moment, 
and that, for the calculation of the magnetic coupling

force, the iron ion can be treated, as a first approxim
ation, as a single magnetic dipole. J. W. Sm ith .

R esistance and therm o-electric phenom ena in 
m etal crystals. P. W. B r id g m a n  (Proc. Nat. 
Acad. Sci, 1928, 14, 943—946).—Some experimental 
results are summarised briefly. An improved method 
has been evolved for making single metal crystals and 
for measuring their thermal E.M.F., some results 
being given. It is concluded that the Kelvin-Voigt 
law for thermal E.M.F. is approximate only. Some 
theoretical considerations are briefly discussed.

N. M. B l ig ii.
Pyro- and piezo-electricity. A. M e issn er  

(Naturwiss, 1929,17, 25—31).—The pyro- and piezo
electric properties of quartz have been studied in 
detail. From tlio characteristic oscillations excited 
in a quartz disc it is possible to calculate the dimen
sions of the unit cell in the crystal lattice, and the 
structural dimensions obtained macroscopically agree 
closely with those obtained from X-ray data. The 
properties of quartz are connected with the orientation 
of the electric axes in the unit cell. At constant tem
perature the electric moment is constant, but increases 
with increasing shifts in the atoms, i.e., with rise in 
temperature. The pyro-electric coefficient has been 
determined for quartz, sucrose, tartaric acid, sodium 
potassium tartrate, tourmaline, topaz, zinc blende, 
pyrites, and pentaerythritol. R. A. M orton .

Slip-bands produced when crystals of alum in
ium  are stretched. II. E xtension at high 
tem peratures. K. Y am a g u ch i and S. T ogino  (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1929, 9, 
277—292).—The deformation of single crystals of 
aluminium under tension, above the recrystallisation 
temperature, is studied. Slip takes place on the 
same planes and in the same crystallographic direc
tion as at the ordinary temperature, but does not 
result in increased hardness. The distortion takes 
place by simple shear throughout the crystal, and not 
by a succession of slips on different planes. Instead 
of slip bands appearing on the surface, uneven wavy 
stripes having no relation to the direction of the 
crystal axes are produced. C. J. S m it h e l l s .

Recrystallisation of m etals. II. R. K arnop 
and G. Sachs (Z. Physik, 1928, 52, 301—313; cf. 
A , 1927, 504).—The influence of previous stretching 
and annealing on the temperature of crystallisation 
and the size of crystals formed in rods of commercial 
aluminium (99-3% Al, 0-4% Fe, and 0-2% Si) has 
been investigated. Comparisons have also been 
made between the effects of extension, compression, 
and a combination of these two on the recrystallisation. 
The application of a stress during the recrystallisation 
process is found to exert a marked effect on the 
product. J. W. Sm it h .

M olecular association and m olar concen
tration. G. G. L o n g in e sc u  and G. Ch a b o r sk i 
(Bui. Chim. pura Appl, 1927, 30, 3—29; Chem. 
Zentr, 1928, ii, 1175).—The number of g.-mols. of a 
liquid or solid contained in 1 litre (the “ molar con
centration,” Cm) is determined for 350 organic com
pounds. In homologous series Cm diminishes with 
increasing mol. w t.; isomerides have similar values.
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The values lie between 55-5 (water) and 0-09 (tri- 
stearin). All organic liquids which are considered to 
be associated have Cm> 10, whilst normal liquids 
have C,„=10 (approx.). The difference between 
normal and “ associated ” liquids is not ascribed to 
an association of single molecules, but to an accumul
ation of single molecules in a given volume. The 
conception of molar concentration leads to an 
explanation of cryoscopic anomalies and of anomalous 
values of the temperature coefficient in Ramsay and 
Shields’ formula. A. A. E l d r id g e .

Relations between physical constants of 
liquids. V. P e r s c h k e  (Z. Elektrochem., 1929, 35, 
13—17).—See this vol., 21.

M agnetism  of hydrated zirconia. F. B o u r io n  
and (Ml l e .) 0 . H u n  (Bull. Soc. chim., 1929, [iv], 45, 
49—60).—A more detailed account of work already 
published (this vol., 20).

Change in the intensity of m agnetisation  of an 
iron wire on stretching. J. B. S e t h , G. A n a n d , 
and M. D aya l  (Z. Physik, 1928, 52, 382—388).— 
Application of stress to a piece of iron wire suspended 
in various weak magnetic fields caused a change in the 
intensity of its magnetisation, which was followed by 
a ballistic differential method. The curves obtained 
for the change with extension are analogous for 
different field strengths and are similar in form to the 
stress-strain curves for such a wire. J. W. Sm it h .

Anomaly in  the d iam agnetism  of gases. H.
Buchner  (Ann. Physik, 1929, [v], 1, 41—48).— 
Glaser’s anomaly (A., 1925, ii, 82, 642) in the diamag
netism of gases at low pressures, namely, a triple 
increase in the susceptibility, is ascribed to an error 
in the temperature correction. R. A. M orto n .

Electrical conductivities of dilute liquid  
amalgams of gold and copper at various tem 
peratures. T. C. W illia m s  and E . J. E vans  (Phil. 
Mag., 1928, [vii], 6, 1231— 1253).—The electrical con
ductivities of liquid gold amalgams at concentrations 
up to the saturation at 11-5° have been determined at
11-5°, 100°, and 300°. Similar measurements have been 
made with copper amalgams, the concentrations 
being varied up to saturation at the temperature of 
experiment. In both cases the temperature coeffi
cient of resistivity is less than that of pure mercury. 
The ratio of the increase of conductivity relative to 
mercury to the concentration has been determined at 
each temperature for each concentration, and at 
infinite dilution both series of amalgams gave the 
same values at the same temperatures. These values 
are equal to those obtained for silver amalgams by 
Johns and Evans (A., 1928, 244). The results show 
that, atom for atom, the effect on the conductivity of 
the different metals of group 1(6) of the periodic 
table is the same. A. E. M it c h e l l .

Dissociation of pure m ercury. E . S. K e e p in g  
(Nature, 1928,122, 72S).—Bradley’s results (A., 1928, 
1302) are criticised. Values of p/q, where p  and q 
are the average numbers of free electrons per atom 
of the metal X  and mercury, respectively, are recorded 
for indium, magnesium, thallium, germanium, anti
mony, yttrium, cerium, gallium, copper, cadmium, 
and silver. A. A. E l d r id g e .

Tribo-electricity and friction. IV. E lec
tricity due to air-blown particles. P. E. S h a w  
(Proc. Roy. Soc., 1929, A, 122, 49—58; cf. A., 192S, 
467).—An apparatus lias been devised for studying 
the charges developed by the impact of two unlike 
metals, of two like metals, of sand on sand, or ice on 
ice. Particles of the materials are driven by means of 
a rapid stream of air on to surfaces of one material 
only, and the charges arising on the particles, on the 
surfaces, and on the issuing air are measured separately. 
Copper, iron, zinc, and brass are found alwrays to 
receive charges of sign, and to some degree of amount, 
in accordance with the Volta effect, the photo-electric 
effect, and the thermionic effect. But the fact that 
considerable charges arise when the particles and 
surfaces are chemically identical, as with copper/ 
copper, zinc/zinc, brass/brass, sand/sand, and ice/ice, 
indicates that the Volta effect alone will not account 
for all the charges developed. Physical differences of 
the surfaces—i.e., strain differences—are suggested 
as contributory factors to tribo-electric charges. The 
effect of the cleanliness of the filings and of the 
temperature, speed, and direction of the air blast was 
studied. Fresh, clean filings yield as much as 30% 
more charge than old. On reducing the speed of the 
blast, the charges were reduced, whilst in some cases 
they were doubled by raising the temperature from 18° 
to 58°. The use of an oblique air blast also caused a 
considerable increase in the charges. The results for 
sand and ice provide a key to the meteorological 
effects observed in electric sand- and snow-storms.

L. L. B ir c u m sh a w .
Dependence of the susceptib ilities of g lasses  

on tem perature. W. G er la c h  and N. L it t l e  (Z. 
Physik, 1928, 52, 464— 465).—The magnetic suscepti
bility of glass is dependent to a remarkable extent on 
temperature. All the types of glass investigated had 
a temperature coefficient of the same order of 
magnitude, independently of the absolute value of the 
susceptibility. This temperature coefficient is ten 
times the order of magnitude found in the case of 
gases. The phenomenon is attributed to the para
magnetic components present in the glass.

J. W. Sm it h .
E lectrical resistance and m agnetic perm ea

bility  of iron w ire at radio frequencies. G. R. 
W a it , F. G. B r ic k w e d d e , and E. L. H a ll  (Physical 
Rev., 1928, [ii], 32, 967—973; cf. Wait, A., 1927, 
505).—Further efforts to detect a reported anomalous 
change in the permeability of iron, and to observe a 
critical variation in the resistance of iron wire reported 
by Mitiaev (A., 1926, 10S6), were unsuccessful.

N. M; B l ig h .
Changes in the resistance of nickel w ire w ith  

stretching. J. B. S e t h  and C. A n a n d  (Physikal. Z.,
1928, 29, 951—952).—In most cases metallic wires 
exhibit a steady increase of electrical resistance with 
stretching. Nickel, however, shows at first a decrease 
followed by the customary increase. The minimum 
occurs when the elongation is 15% of that observed 
just before the wire breaks. A  detailed investigation 
of the elongation process up to the stage of minimum 
resistance shows that the change in resistance is not 
truly reversible since the curve obtained by plotting 
elongation against change in resistance is looped, one
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branch representing the change as the resistance is 
increased and the other branch representing the 
reverse process. The shape of the loop depends not 
only on the number of times the wire has been 
stretched, but also on the previous history of the 
specimen. R. A. Mo r to n .

M easurem ents w ith  the aid of liquid helium . 
III. Resistance of m etals. Superconductivity  
of tantalum . Contribution to the explanation of 
superconductivity. Specific heat of gaseous  
helium . W. Me is s n e r  (Physikal. Z., 1928, 29, 
897—904).—The electrical resistances over the tem
perature range 1-29—273-20° Abs. have been deter
mined for aluminium, beryllium, cobalt, molybdenum, 
rhodium, palladium, tantalum, tungsten, iridium, 
antimony, German silver, carbon, and various kinds 
of iron. Although some elements exhibit quite small 
resistances when highly purified, the only one among 
those listed which shows superconductivity is tant
alum, the phenomenon commencing at 4-36° Abs. 
Attention is directed to the fact that all the known 
superconductors, including tantalum, occupy neigh
bouring places in the periodic table. German silver, 
like constantan and manganin, shows little decrease 
in resistance with fall in temperature, the value 
at 1-32° Abs. being 90% of that at 273-2° Abs. 
Carbon, on the other hand, shows an increase in 
resistance of 19% over the same temperature interval.

The superconductivity of tin at the temperature of 
liquid helium is not eliminated when the metal is 
enclosed in a tightly-fitting sheath of German silver, 
from which it is concluded that superconductivity is 
a volume- rather than a surface-effect. From other 
experiments it is concluded that the current is carried 
by electrons distributed at random, the disappearance 
of resistance being due to the failure of the electrons 
to give up their energy to the atoms, i.e., to elastic 
reflexion of electrons. Experiments on the specific 
heat of gaseous helium show that at 5-5° Abs. and
0-75 atm., the molecular heat at constant volume is
1-94, i.e., 65% of the normal classical value.

R. A. M o rto n .
Disturbance of the superconductivity of 

thallium  by m agnetic fields. W. T u y n  (Proc. K. 
Akad. Wetenscli. Amsterdam, 1928, 31, 687—691).— 
The superconductivity of thallium has been measured 
at temperatures of 1-82—2-21° Abs., in fields of 22-3— 
67-8 gauss. Hysteresis is shown. C. W. G ib b y .

N ew  superconductors. W. J. d e  H aas (Natur- 
wiss., 1929, 17, So—86).—Antimony and zinc, and 
bismuth and thallium yield superconducting alloys, 
the latter metal in each case being a superconductor. 
It is now found that the combination gold-bismuth 
is superconducting although neither metal is a 
superconductor per se. The resistance of the alloy 
at 2-2° Abs. is 0-7 of the resistance at the ordinary 
temperature, whilst 0-05° lower the alloy has no 
resistance. At 1*5° Abs. neither gold nor bismuth is 
superconducting. W. E. D o w n ey .

Excitation of frictional electricity between  
m etals and non-conductors in  relation to the 
pressure of the surrounding gas and the out- 
gassin g  of the m etal. W. K l u g e  (Ann. Physik,
1929, [v], 1, 1—39).—An experimental technique is

described for the quantitative study of static 
electrification in a vacuum. It is shown that the 
polarity of the electrification produced by rubbing 
platinum, gold, and palladium in a high vacuum is 
reproducible. The magnitude of the charge depends 
on the condition of the metallic surface, outgassing by 
heating to redness causing an increased eSect. When 
the metal is allowed to take up gas again, the original 
phenomena are reproduced. If platinum is heated to 
whiteness, friction against silk results in a marked 
positive polarity of the metal. This effect arises 
from the formation of a film of “ sputtered ” 
platinum, since a little volatilisation occurs with strong 
heating. The film is readily polished away by the 
silk, whereupon the normal negative polarity re
appears on the metallic surface. The influence of the 
pressure of the surrounding air on the sign and 
magnitude of the electrification has been studied.

R. A. Mo rto n .
E xcitation of frictional electricity. L. W olf 

(Ann. Physik, 1929, [v], 1, 260—288).—Frictional 
electricity arises largely from the transference of 
metallic ions in solution in the film of water on the 
insulator. Friction of an earthed metallic “ needle ” 
against a rotating plane surface of specially prepared 
shellac results, in the absence of an electric field, in 
an equilibrium between solution tension and the 
pressure of dissolved ions. Application of an electric 
field sets up a new equilibrium characterised by a 
smaller concentration of ions in the film, reversion to 
the first equilibrium being possible by reducing the 
field strength. The sign of the frictional electricity 
can bo reversed by adjusting the field to neutralise the 
pressure of the ions. Artificially increasing the ionic 
concentration also reverses the sign. By increasing 
the surface of contact, the amount of electricity 
excited with constant capacity increases to a limiting 
value. It is also shown that the speed of the moving 
surface has no influence on the quantity of electricity 
excited. R. A. M orto n .

Ajialogous properties and analogous radio
m eter curves of nitrogen and cai'bon m onoxide, 
and of carbon dioxide and nitrous oxide. E.
B r ü c h e  and W. L itt w in  (Z. Physik, 1928, 52, 334— 
335; cf. this vol., 251).—It has been shown that, 
in common with the majority of the other physical 
properties of these pairs of gases, the radiometer 
curves of nitrogen and carbon monoxide are almost 
identical, as are those of carbon dioxide and nitrous 
oxide. J. W. Sm it h .

D ynam ic allotropic state of selenium . G.
B r ie g l e b  (Naturwiss., 1929, 17, 51).—A preliminary 
account of experiments on the allotropic modifications 
of selenium, all of which have been shown by X-ray 
investigations, to contain two pseudo-components. 
Although the absolute solubilities of the constituents 
are almost identical, they dissolve at different rates 
in carbon disulphide, and use has been made of this 
property to effect some separation. By spectroscopic 
methods it has been shown that two forms of selenium 
exist in equilibrium in this solution, but that the 
equilibrium changes with temperature. The results 
are discussed in relation with the observations of 
previous investigators. J. W. S m it h .
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Radiometer question. E. B r u c h e  and W. 
L it t w in  (Z. Physik, 1928, 52, 318—333).—With an 
improved form of measurement radiometer, the 
radiometer curves of twelve gases have been measured 
under various conditions. In low-pressure regions 
the radiometric effect appears to be a surface effect, 
independent of the type of gas and the geometrical 
relations of the instrument, being proportional only to 
the number of molecules in unit volume of the gas. 
With moderate pressures the effect attains a maximum 
in each gas which in pressure and magnitude is 
proportional to the free path of the molecules. In 
the regions of higher pressure it becomes an edge effect 
which is directly proportional to the square of the free 
path and inversely proportional to the pressure.

J. W. Sm it h .
Birefringence and dichroism  of thin  layers of 

iron obtained by distillation. M. Cau (Compt. 
rend., 1929, 188, 57—58).—The component of the 
vibration parallel to the axis is less absorbed than the 
normal component by the birefringent, dichroic layers 
of iron obtained in the axial zone in the author’s 
experiments (A., 1928, 695). In the middle of the 
visible spectrum the dispersion is normal for the 
ellipticity, and abnormal for the rotation of the 
emergent vibration. The effect, which increases with 
the thickness of the deposit and with decrease in 
distance between the wire and the deposition surface, 
was also studied by reflexion, a rectilinear incident 
vibration then being transformed into an elliptical 
vibration having a different azimuth. J. Gr a n t .

Gaseous state of low -boiling substances. K.
Worn (Z. physikal. Chem., 1929, B , 2, 77— 114).— 
The critical data for the permanent gases and normal 
substances are collected and compared. The two 
virial coefficients which express the deviations from 
the ideal gas state when reduced with the critical data 
correspond well with each other within the range 
neon, nitrogen, argon, and oxygen, whilst with normal 
substances there is a certain degree of correspondence 
above the critical temperature. This more or less 
close relationship holds in general up to the neigh
bourhood of the critical volume, although at the 
furthest extreme from the ideal gas state the com
pressibility of the permanent gases is markedly 
greater than that of normal substances. The depend
ence of the van der Waals constant b on temperature 
was investigated. The temperature coefficient of b 
is of the same order of magnitude for all permanent 
gases and decreases inversely with the critical tem
perature from helium to argon. The dependence of 
the van der Waals constant a on temperature is very 
small for all permanent gases above the critical 
temperature, and diminishes with falling temperature, 
so that no degeneration effect will be noticed in the 
rarefied gas. It is possible from the value of b to 
calculate the packing density of the molecules of the 
liquefied gases at 0° Abs. For neon and argon there 
is the closest packing, and there is a considerable 
decrease in packing density from neon, through 
hydrogen, to helium, which can be explained only by 
the existence of energy at 0° Abs. It can be shown 
that the ratio of this energy at 0° Abs. to the potential 
energy of the liquid for low-boiling substances must

be large. For hydrogen and helium, and to a smaller 
extent neon, the values of the critical data are in
fluenced by the energy at 0° Abs. By the use of 
“ idealised ” critical data it is possible to arrive at a 
value for the second virial coefficient which shows a 
good degree of correspondence for similar permanent 
gases. The difference between the permanent gases 
with the higher critical temperatures and normal 
substances lies in the fact that for the latter there is 
a somewhat larger temperature effect on the van der 
Waals attraction. Attempts to explain the van der 
Waals attraction on the basis of the old quantum 
theory lead to large deviations from practice. In 
particular the assumption that for polyatomic 
substances the attraction at medium and low 
temperatures rested ultimately on the orientation 
of the molecule is in contradiction with the good 
correspondence between monatomic and diatomic 
substances. A. J. M e e .

M ultiplicative properties. M. T rautz  (Z. 
angew. Chem., 1929, 42, 89—94).—A theoretical 
paper concerned with the physical properties of 
gases and based mainly on the results of the author’s 
work on the specific heats, friction, and thermal 
conductivities of gases. J. S. Ca r t e r .

H eat capacity of m ethyl alcohol from  16° to 
298° A bs. and the corresponding entropy and 
free energy. K . K . K e l l e y  (J. Amer. Chem. Soc.,
1929, 51, 180—187).—The method previously
described was used (Giauque and Wiebe, A., 1928, 
228). Methyl alcohol exists in two crystalline forms 
having a transition point at 157-4° Abs. and a heat of 
transition of 154-3 g.-cal./mol. The heat of fusion of 
the substance is 757 g.-cal./mol. at 157-22° Abs.; the 
molal entropy at 298° Abs. is 30-3 g.-cal./l° and the 
molal free energy of formation —44,000 g.-cal.

S. K. T w e e d y .
H eat capacities at low  tem peratures of 

‘ ‘ ferrous oxide, ’' m agnetite, and cuprous and 
cupric oxides. R. W. M illa r  (J. Amer. Chem. 
Soc., 1929, 51, 215—222).—The molal heat capacities 
of “ ferrous oxide” (83% FeO; 16%  Fe30 4), mag
netite, cuprous and cupric oxides are recorded for the 
range 70—300° Abs. Except in the case of cuprous 
oxide, the specific heat curves exhibit discontinuities. 
The smoothed curves are represented by the sum of 
Debye and Einstein functions, whence the respective 
molal entropies (g.-cal./1°) at 25° are calculated to be
12-7 ± 2 ;  34-69; 21-7±1; 9-75. S. K . T w e e d y .

H eat capacities at low  tem peratures of the
oxides of tin  and lead. R. W. M illa r  (J. Amer. 
Chem. Soc., 1929, 51, 207—214).—The molal heat 
capacities of stannous and stannic oxides, red lead, and 
lead dioxide are recorded for the range 70—300° Abs. 
(cf. Millar, A., 1928, 936). Except in the case of red 
lead the specific heats are represented as the sum of 
Debye and Einstein functions, whence the respective 
molal entropies at 25° are calculated to be (g.-cal./1°) :
13-56,12-51, 60-53, and 18-27. The molal free energies 
(A.F) at 25° are -123540, -147270, -52010 , and 
the heats of formation (g.-cal. evolved) 137800, 
172440, and 65960, respectively, for the last three 
oxides. The molal entropies (g.-cal./l°), free energies 
(g.-cal.), and heats of formation (g.-cal. evolved) are,
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at 25°, 16-41, —44S87, and 51960, respectively, for 
yellow litharge, and 15-62, —45050, and 52360, for 
the red modification. S. K. T w e e d y .

Absolute zero of tem perature ; specific heats 
of gases ; and deductions respecting quanta.
F. H. L o r in g  (Chem. News, 1928, 137, 370; 1929, 
138, 18—22, 81).—Speculative. C. W. G ib b y .

Specific heat of lead at the tem perature of 
liquid helium . W. H. K eesom  and J. N. v a n  d e n  
E n d e  (Physikal. Z., 1928, 2 9 , S96—897).—The work 
of Keesom and Andrews (A., 1927, 1131) has been 
repeated using an improved technique. For the 
region 10—20° Abs. the earlier data are confirmed. 
The present work is in agreement with the Debye 
curve with 0=8S even in the region 3—6-5° Abs. to 
which the Ts law applies, so that discrepancies in the 
earlier work now disappear. At 7° Abs. a marked 
deviation persists, but since a similar deviation occurs 
when bismuth is studied instead of lead, the dis
crepancy may be due to an instrumental defect.

R. A. M orton .
Supercooled water. L. H a w k es  (Nature, 1929,

1 2 3 , 244).—Water remains liquid at —9°, but when 
suddenly cooled to —12° or —17° it solidifies without 
crystallisation. A. A. E l d r id g e .

Surface tension constants in  an hom ologous 
series from  the point of view  of surface orient
ation. K. W. H u n t e n  and 0 . Maass (J. Amer. 
Chem. Soc., 1929, 51 , 153—165).—The surface 
tensions (capillary-rise method) and densities of some 
fatty acids and of dicetyl were measured up to about 
150° and, in the cases of hexoic and propionic acids, 
down to —20° and —36°, respectively. The acids 
exhibit zero angle of contact with glass. The total 
surface energy of fatty acids rapidly reaches a series 
constant. The series constant for the paraffins is 
apparently reached much more slowly. These two 
series constants approach one another. The surface 
orientation of pure liquids, unlike that of water, 
is probably incomplete, and it is unlikely that 
abnormally high values of the Ramsay and Shields 
constant, K,  can be accurately interpreted in terms 
of complete orientation. A partial orientation may 
be the cause both of the high values of K  and of the 
regularities in the series constants. The value of K  
for a fatty acid containing n atoms of carbon is given 
by X 2-12/3-95. The deviations from the normal 
values both of K  and of the parachor parallel one 
another in the case of the fatty acids and may be due 
to the same cause. S. K. T w e e d y .

D eterm ination of the density of liquids. J.
Gr in d l e y  (J.C.S., 1928, 3297—3298).—The method 
of Hartley and Barrett (ibid., 1911, 99, 1072) has been 
modified in order that the densities of more expansible 
liquids may be derived over a range of temperature.

F . J .  W il k in s .
Density and tem perature. VII. W . H erz  (Z. 

Elektrochem., 1928, 3 4 , 857—85S; cf. A., 1927, 718, 
927).—For 38 substances of widely different types, the 
ratios of the density of the liquid to the density of the 
saturated vapour' at & T C and at §Tc have been 
calculated from published data. In the first case the 
ratios are fairly concordant about an average value of

10, being highest for the alcohols (methyl alcohol
14-86) and lowest for gases (argon 6-88). At §TC, the 
ratios are larger and become too divergent for a mean 
value to be given. The sequence also changes.

L. S. T h eo b a l d .
Approxim ate prediction of vapour pressure. 

J. C hipm an (J. Physical Chem., 1929, 3 3 , 131—135; 
cf. A., 192S, 1315).—Relationships between the heat 
of vaporisation, AH, the apparent heat of vaporis
ation, L', obtained from vapour-prcssure data, and 
the heat of vaporisation A H K derived from the 
Ivistiakovski equation have been investigated. For 
a given class of liquids, the ratio between any two 
of these quantities at the b. p. is approximately 
constant. The ratio L'/AHK, called the “ slope 
factor,” g, can be estimated for most liquids from the 
tables which are given, and this factor and the normal 
b. p. suffice to establish an approximate vapour 
equation which is given as log Patm.= log
(82-07Tb)/T + g  log (82-07Tb). A method for correcting 
observed b. p. to normal pressure is also indicated.

L. S. T h eo b a l d .
Vapour pressures of related com pounds and 

the application of Duhring's rule. A. R. Carr 
and D. W. M u r ph y  (J. Amer. Chem. Soc., 1929, 51, 
116—121).—The use of Diihring’s rule for constructing 
vapour-pressure curves is discussed. The Diihring 
lines (the locus of points obtained by plotting the 
b. p. of a substance as ordinate against the b. p. of a 
reference substance at the same pressure) for a family 
of substances intersect in a common point. Graphs 
are given showing line families for aliphatic hydro
carbons, alcohols, anilines, esters, etc. In the case of 
organic acids the lines are parallel.

S. K. T w e e d y .
N ew  equation of state. H. J. B r e n n e n  (Proc. 

Nat, Acacl. Sci., 1929, 1 5 , 11—IS).—Van der Waals’ 
equation is criticised, and a parameter is shown to be 
missing. The equation is modified by substituting 
ajVn for the term a/V2 due to the cohesive pressure 
of the molecules, and n is regarded as the missing 
third parameter. It is shown that the reduced 
values ar, br, and n are interconnected by simple 
relationships, and are definite single-valued functions 
of the critical ratio K. An exponential function is 
proposed for a, and it is shown that two substances 
will exactly obey the law of corresponding states only 
when they have the same values for both K  and 
dPr/dTr at the critical point. N. M. B l ig h .

N ew  equation of state for fluids. II. Applic
ation to helium , neon, argon, hydrogen, nitrogen, 
oxygen, air, and methane. III. N orm al densities 
and com pressibilities of several gases at 0°. J. A.
B e a ttie  and 0 . C. B ridgem an  (J. Amer. Chem. Soc., 
192S, 50, 3133—313S, 3151—3157).—II. The equation 
of state previously proposed (A., 1927, S19) is applied 
to the above gases between —252° and +400° and 
up to 100—200 atm. The average deviation between 
the observed pressures and those calculated from the 
equation is 0-lS%. A method of converting com
pressibility results in the form of isothermals into the 
form of isometrics is given, which smooths the results 
with respect to volume. A method of evaluating the 
constants in the equation is outlined.
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III. The equation of state is used to calculate the 
compressibility coefficients of the above gases and of 
carbon dioxide at 0°, and thence their mol. wt. The 
results agree well with the accepted values. The 
agreement is also good in the cases of carbon monoxide 
and nitrous oxide when the mol. wt. of these gases are 
calculated using in the equation the constants of their 
isosteres, nitrogen and carbon dioxide, respectively 
(cf. Langmuir, A., 1919, ii, 506). S. K. T w e e d y .

Allotropic m odifications of phosphorus. A.
Smits (Compt. rend., 1929, 188, 390—391; cf. this 
vol., 127).—The possible forms of the vapour pressure- 
density curves of phosphorus are discussed on the 
assumption of the existence of four or three of the 
allotropic modifications proposed (cf. Nicolaiev, 
A., 1928, 827). J. Gr a n t .

Com pressibility of thallium , indium , and lead.
T. W. R ichards  and J. D. W h it e  (J. Amer. Chem. 
Soc., 1928, 50, 3290—3303).—The following com- 
pressibilities (in megabar-1 x  10G) are recorded for 
pressures between 100 and 500 megabars and at 
24-84°: toluene, 70-9; lead, 2-40; thallium, 2-83; 
iridium (d 7-29G), 2-55; indium containing 3% of 
zinc (d 7-292), 2-51 (the value calculated by the 
mixture rule is 2-52). Details for the preparation of 
the metals in the pure state are given. The periodic 
variations of thermal pressure, internal pressure, and 
other properties of the elements, as calculated by 
Richards’ equation of state, are discussed with 
particular reference to the gallium, indium, and 
thallium group. These elements seem to occupy sub
maximum points in the upward slope of the periodic 
curves previously given (A., 1915, ii, 518).

S. K. T w e e d y .
Com pressibility of sodium , barium , and 

beryllium. T. W . R ic h a r d s , L. P. H a ll , and B. J. 
Maer (J. Amer. Chem. Soc., 1928, 50, 3304—3310).— 
The following compressibilities (in megabar-1 x  10°) 
are recorded for 25° for the following very pure metals : 
barium (d 3-661) 10-48; beryllium (d 1-85) 0-927. The 
preliminary value of 7-22 is recorded for strontium 
(d 2-737), whilst the value previously recorded for 
sodium (15-6) is confirmed. Special methods of 
weighing barium and strontium, and of measuring 
their densities pycnometrically, are described.

S. K. T w e e d y .
Tube correction in  m easurem ents of the 

velocity of sound in gases. R. E . Co r n is h  and 
E. D. E astman (Physical Rev., 1929, [ii], 33, 90— 
96).—The validity of the Helmholtz-Kirchoff equation 
for the velocity change of sound in a tube is examined, 
and it is concluded to be correct for fairly high fre
quencies and large tube diameters, but not wholly 
satisfactory for low frequencies and small tubes. An 
approximation is deduced for the variation of the 
correction with temperature. N. M. B l ig h .

Internal friction of atom ic hydrogen. P.
Harteck  (Z. physikal. Chem., 1928,139, 98— 106).— 
An apparatus is described by which the internal 
friction of a mixture of atomic and molecular hydrogen 
and the concentration of atomic hydrogen in the 
mixture may be determined. Experiments have been 
carried out at —80°, 0°, and 100° with mixtures con

taining 58—67% of atomic hydrogen. The values 
found for the internal friction of atomic relative to 
that of molecular hydrogen are 0-925 at —80°, 0-792 
at 0°, and 0-775 at 100°. Prom these the absolute 
value at 0° is calculated to be (690^25) x  10-7. The 
temperature coefficient of the internal friction for 
atomic hydrogen is very small. The following values 
have been calculated for atomic hydrogen : the free 
path 130 xlO -7 cm., the active cross-section of the 
atoms present in 1 c.c. under normal conditions
1-36xlO 4 sq. cm. R. Ni K e r r .

V iscosity and flow-orientation. S. K y r o pu lo s  
(Physikal. Z., 1928, 29, 942—947).—Viscosity-tem- 
perature curves have been determined for several 
saturated hydrocarbons. The curves show that in 
addition to the normal effect due to change in density 
the breakdown of complexes must be an important 
factor. The types of complexes and the influence they 
exert on viscosity arc discussed. It is shown that the 
flow-orientation of the molecules of liquids is of 
importance to lubrication and other stream processes.

R. A. M orton .
Variation w ith direction of the capillary  

constant of sm ectic  substances. R. G ib r a t  
(Compt. rend., 1929, 188, 183— 185).—Gauss’ theory 
of capillarity is applied to smectic substances, and 
expressions are obtained for the capillary constant 
which indicate the existence of two minimum values, 
corresponding with planes passing through the axis 
and perpendicular to it. J .  Gr a n t .

Equation of state for gaseous m ixtures. I. 
A pplication to m ixtures of m ethane and nitrogen.
J. A. B e a ttie  (J. Amer. Chem, Soc., 1929, 51, 19— 
30).—The equation of state previously proposed (of.
A., 1927, 819) applies to mixtures of methane and 
nitrogen, those constants in the equation containing 
the dimension of density to the first power being 
linearly combined in proportion to the relative 
amounts of each gas, e.g., &mix=Ml ~~x)-\-b2x, where x 
is the mol. fraction of the second constituent, whilst the 
A  constant is given by Ami^==[V A 1(l-x)-\-'\/A,,x]2. 
A general algebraic equation in thus obtained for 
gaseous mixtures, and this can be thrown into the 
virial form (cf. A., 1928, 1315). S. K . T w e e d y .

P ressures of gaseous m ixtures. II. H elium  
and hydrogen, and their interm olecular forces.
C. W. Gib b y , C. C. T a n n e r , and I. Masson  (Proc. 
Roy. Soc., 1929, A, 122, 283—304; cf. Masson and 
Dolley, A., 1923, ii, 462).—Full details are given of 
measurements of the compressibilities, up to 125 atm., 
of helium, hydrogen, and ten mixtures of the two 
gases at 25°, and of both pure gases and an equi- 
molecular mixture at seven temperatures from 25° to 
175°. All the mixtures deviate from Dalton’s partial 
pressure law, in the sense of yielding actual pressures 
higher than the additive figures. The deviation is at 
a maximum in equimolecular mixtures, where it 
reaches, at 25°, about 4% of the ideally additive 
pressure. Within a certain range of compositions, 
mixtures of the two gases are more incompressible 
than either constituent. The data may be expressed 
by pv=a-\-bp, and values of a and b are recorded for 
each gas and each temperature. Values of b are
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plotted against gas composition, and, applying 
Lemiard-Jones’ partial pressure equation (A., 1927,
727), the measurements are shown to support the 
assumption that the interm odular forces in helium 
and hydrogen are spherically symmetrical about each 
molecule. The influence of temperature on the 
constants of the isotherms was studied, and the 
results confirm Lennard-Jones’ theory of superposed 
forces of attraction and repulsion around each 
molecular centre in an encounter. The distance 
indices of these forces have been evaluated for 
encounters between 2He, between 2H2, and between 
He and H2. If the distance index for the attractive 
component is —5, then the index for the repulsive 
component is found to be —10 or —11 in all three 
cases. The force constants arc evaluated; regarding 
the constants for the attractive components of force, 
that between 2He is only about one fourth of that 
between 2H2, and that between He and H2 is slightly 
larger than the value for 2Hc. The “ cohesion 
energy ” for each type of encounter is defined and 
tabulated, together with the kinetic diameter (the 
distance of closest approach) appropriate to various 
temperatures. The joint kinetic diameter when a 
helium atom meets a hydrogen molecule is practically 
the average of the respective kinetic diameters when 
each molecule meets its own kind.

L. L. B ircttmshaw .
V iscosity  of m ixtu res of rare gases. I. A. 

N a s in i and C. Rossi (Gazzetta, 1928, 58, 898— 
912).—With the apparatus previously described 
(A , 192S, 1084) the viscosities of mixtures of helium 
and krypton containing 10-21—94-54% Kr have been 
measured at 16—27° and at 100° approx. A simple 
device for ensuring intimate mixture of the small 
quantities of gases used is described. The viscosity- 
composition curves show a maximum viscosity for 
3S% Kr at 16° and 43% at 100°. These are considered 
to be in fair agreement with the theoretical maxima 
at 30 and 35% Kr, respectively, calculated by means 
of Thomsen’s modification of Puluj’s formula (cf. 
following abstract). In the case of mixtures of 
helium and neon no maximum is possible from the 
formula, and preliminary measurements of the 
viscosities of such mixtures confirm this.

0 . J. W a l k e r .
V iscosity  of gaseou s m ixtu res. A. N a s in i and

C. R o ssi (Gazzetta, 1928, 58, 912—921).—The 
relationship of Puluj connecting the viscosity of a 
gaseous mixture with those of the constituent gases has 
been critically examined with reference to the explan
ation of the gradual disappearance of the maxima in 
the viscosity-composition curves as the temperature 
is raised. The partial pressure (x) of the constituent 
with the higher mol. wt. (m2) in the mixture of 
maximum viscosity is given by the expression derived 
from Puluj’s formula £ = 3 /(c—1)—4/(«—1), where 
a = m 2/m1 and c=(v)1/Yi2)3'2(m2/m1)3M (cf. Thomsen,
A , 1912, ii, 23). Since I> a ;> 0  and a > l ,  the limits 
of between which a maximum is possible can be 
determined. The variation of r)Ji]2 with temperature 
is discussed. Using the Sutherland function con
necting temperature and viscosity, the temperature 
limits between which a maximum viscosity is possible 
can be calculated. The maximum is restricted to

definite temperature limits only in the case of certain 
mixtures. In other mixtures there is either a maximum 
at all temperatures or no maximum is possible. The 
experimental results bear out these conclusions.

O. J. W a l k e r .
V iscosity  of supersaturated  solutions. II.

I. K. T a im n i (J. Physical Chem., 1929, 33, 52— 68; 
cf. A ,  1928, 578).—The viscosities of supersaturated 
solutions of sucrose, carbamide, acetamide, citric acid, 
and sodium thiosulphate in water, of resorcinol, 
acetamide, and urethane in ethyl alcohol, and of 
phenanthrene and urethane in toluene have been 
measured by means of the apparatus previously 
employed, (loc. cit.). The most pronounced super
saturation occurs with the solvent of greatest associ
ation. The curves viscosity-concentration, viscosity- 
temperature, log rf-temperature, and log -/¡-concen
tration and data for 10—50° are reproduced. The 
Arrhenius equation log tj/yj0= 0 0  is not applicable 
to these solutions, but either of the equations ■/) =  
mC-\-n or logt)=0C+<£, where 0, <f>, m, and n are 
constants depending on temperature, can be applied. 
The temperature coefficients of viscosity for all 
solutions increase with increasing concentration and 
with a fall in temperature. Under certain conditions, 
relative viscosity, concentration, and temperature 
can be connected by an equation of the type log r' =  
(kt-\-k')c, which, in this instance, holds for solutions 
of sucrose in water. L. S. T h e o b a l d .

T heory of concentrated solutions. VI. 
Application of therm al an alysis to the deter
m ination  of the f.-p. curves of b inary m ixtu res  
of organic com pounds of low  m . p. J. T im m e r 
m ans  (Bull. Soe. chim. B elg, 1928, 37, 409—423).— 
Using a thermo-couple the f.-p. curves of the binary 
mixtures of benzene with w-hexane and chloroform, 
ci/cZohexane with methylcyciohexane, w-hexane, 
toluene, carbon tetrachloride, and chloroform, ethyl
ene bromide with ethyl bromide and aniline, nitrobenz
ene with carbon disulphide and ethyl acetate, aniline 
with carbon tetrachloride, toluene, and acetone, carbon 
tetrachloride with chloroform, carbon disulphide, and 
acetone, and chloroform with ?i-hexane, toluene, and 
carbon disulphide have been investigated. Additive 
compounds are formed by chloroform with benzene 
and toluene, and by acetone with aniline. cv/cZoHexane 
has a transition point at —91°. J. S. Ca r t e r .

Solutions. II. F .-p . d iagram s and latent 
heats of evaporation of binary m ixtu res of volatile  
liqu ids. III. T he transition  point of carbon  
tetrachloride and com pounds of carbon tetra
chloride or chloroform  w ith  acetone, ether, and  
benzene. W . F. W yatt  (Trans. Faraday Soc, 1929, 
25, 43—48, 48—53; cf. A , 1928, 10S5).—II. F.-p. 
curves have been determined for the systems methyl 
alcohol-chloroform, ethyl ether-carbon tetrachloride, 
ethyl acetate-carbon tetrachloride, and ethyl 
bromide-benzene. Cryoscopic evidence is found 
for the existence of the compounds MeOH,CHCl3, 
Et20,CCl4, CCl4,2Et20 , and CCl4,2Me-C02Et. The 
f.-p. diagrams are considered in relation to"the curves 
for the latent heats of vaporisation of the systems. 
The form of the latent heat curves for systems con
taining carbon tetrachloride indicates that compounds
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of this substance are not stable at elevated tem
peratures. The latent heat curve for the system 
MeOH-CHClg shows two maxima and two minima.

III. The transition point at about —48-5° in the 
systems ethyl alcohol-carbon tetrachloride, ethyl 
ether-carbon tetrachloride, and ethyl acetate-carbon 
tetrachloride has been observed also in mixtures of 
acetone and of carbon disulphide with carbon tetra
chloride. It is inferred from this and from the data 
of other workers that the break is due to the existence 
of two crystalline modifications of carbon tetrachloride, 
and it is suggested that observations of this transition 
point in a binary mixture would be preferable to the 
use of the pure substance as a fixed temperature in 
thermometry. The f.-p. curves for the systems 
benzene-carbon tetrachloride and ethyl ether-carbon 
tetrachloride have been determined, and in con
junction with curves for other systems evidence has 
been obtained for the existence of the following com
pounds : CGH 0,2CC14, stable only in mixtures contain
ing more than 71 % of carbon tetrachloride; CcH 6,CC14, 
stable oidy in the presence of more than 52% of 
carbon tetrachloride; COMe2,CCl4, stable only in the 
presence of more than 61% of acetone; CHCl3,3Et20 , 
unstable except in mixtures containing more than 
84% of ether; CHCl3,2Et20 , more stable than the
1 : 3-compound, but only in the presence of more than 
75% of ether; CHCl3,Et20 , stable, m. p. —99-5°; 
and 2CHCl3,Et20 , stable at its m. p. —S9-5°, and in 
excess of ether but not in excess of chloroform. The 
oxygen compounds are accounted for by supposing 
that a co-ordinate linking is formed by the oxygen atom 
of the one substance donating a lone pair of electrons 
to the chlorine atom of the halogen derivative. The 
etheric oxygen atom is seen to bo a more powerful 
donator than a ketonic oxygen atom and the chlorine 
atoms of chloroform are more powerful acceptors than 
those of carbon tetrachloride. With benzene as a 
second component it is found that chloroform does not 
combine with it, although carbon tetrachloride is able 
to do so. F. G. T r y h o r n .

D eterm ination  of vapour and liquid  com 
p osition s in  binary sy stem s. I. M ethyl a lcoh ol-  
w ater. J. B. F e r g u s o n  and W. S. F u n n e l l  (J. 
Physical Chem., 1929, 33, 1—8).—A description is 
given of a new type of apparatus by means of which 
the composition of the vapour in equilibrium with a 
binary liquid can be determined using only a small 
sample of liquid. Vapour is circulated over a weighed 
sample of liquid until equilibrium is obtained, the 
pressure is then measured, and finally a known 
volume of vapour is condensed and weighed. Data 
for the system methyl alcohol-water at 39-90° have 
been obtained and are critically examined, together 
with those of other investigators, by means of Miller’s 
abacus (A., 1925, ii, 399). L. S. T h e o b a l d .

Vapour p ressu res in the sy stem s ethyl 
phthalate w ith  ethyl alcohol and w ith  m ethyl 
alcohol. H. W. F oote  and J. K. D ix o n  (Amer. J. 
Sci., 1929, [v], 17, 146— 152).—The vapour pressure- 
composition curves for these two systems have been 
determined at 25° by a static method. Both show 
wide deviations from the ideal and to approximately 
the same extent. As ethyl phthalate has a vapour

pressure of approximately zero at 25°, the two 
systems give the partial pressures of alcohol vapour.

R. N. K e r r .
B inary azeotropes. XII. M. L ecat  (Ann. Soc. 

Sci. Bruxelles, 1928, B 48, i, 113—126; cf. A., 1928, 
943).—A further list of binary organic mixtures is 
given containing 161 positive and 11 negative 
azeotropes, 27 eutectic mixtures, and a large number 
of euzo tropes. The mixture of phenetole and 
tsoamyl ether constitutes the first established case of 
azeotropy in which both the components are oxides.

0 . J. W a l k e r .
N ew  application of the d ifferential eb u llio -  

scope. H. S w ie n t o s l a w s k i (Compt. rend., 1929, 
188, 256—258).—The author’s differential ebullio- 
scope (A., 1927, 642), in which the b. p. of the solution 
(Tji) and pure solvent (Tn) are obtained simultaneously 
at a given pressure, has been used to distinguish 
between pure liquids and azeotropic mixtures. The 
pressure-temperature curves for these coincide when 
T n= T B, but at other pressures maybe quite divergent. 
Mixtures of alcohol (32-41%) and benzene were 
studied. J. G r a n t .

D iffusion  of hydrogen in  iron. E. G. M a h in  
(Proc. Indiana Acad. Sci., 1927, 37, 272—276).— 
Experiments support the view that hydrogen liberated 
by “ pickling ” oxide-coated iron diffuses into the 
metal in the atomic condition and is liberated at the 
surface as molecular hydrogen.

Ch em ic a l  A b str a c ts .
D iffusion  in  crysta lline substances. C. 

T u b a n d t , H. R e in h o l d , and W. J ost  (Z. anorg. 
Chem., 1928, 177, 253— 285).— A new method is 
described for measuring diffusion processes in solid 
salts. The rates of diffusion of the cations in silver 
sulphide, chloride, bromide, and iodide, and cuprous 
sulphide, bromide, and iodide have been determined. 
For the sulphides and for silver iodide the influence of 
temperature T  on the diffusion rate D  is given by 
D=Ae~mT, where A  and B  are constants. For the 
iodides D  may be calculated from the equation 
D=CT\x,  where [x is the specific conductivity and 0  a 
constant. The self diffusion D0 may be calculated 
from the observed diffusion rates by use of con
ductivity and transport data for the pure salt and for 
the mixed crystals; Z)0=D(x1( l — ra)/u2(l — n), where n 
and 1 —n are the transport numbers and m and 1—m 
the fractional molar concentrations of the mobile ions 
in the mixed crystal. The self-diffusion of solid salts 
may be calculated approximately from the con
ductivity by means of the equation applicable to 
solutions, viz., D = R T B /N , where B  is the mobility.

H. F. G il l b e .
B inary so lution s of consolute liqu ids. W . D . 

B a n c r o ft  and H. L . D a vis  (Proc. Nat. Acad. Sci.,
1929, 15, 8— 10).—A generalised form of equation 
for Raoult’s law is proposed, and this is shown to give 
satisfactory results when applied to ethyl alcohol and 
water, and to acetone and ethyl ether. A method is 
described which permits of the derivation of the 
distribution of a substance between two miscible 
liquids, and this is applied to the distribution of 
acetone between methyl alcohol and water.

N. M. B l ig h .
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System  o-cresol-m ethyl alcohol-w ater. G.
von  Szelén y i (Z. Elektrochem., 1929, 35, 33—37).— 
Measurements have been made of the mutual solu
bility of o-cresol, methyl alcohol, and water, and a 
series of curves is constructed for ten mixtures of 
methyl alcohol and water (varying from 0 to 44-3% of 
methyl alcohol) showing the effect of adding increasing 
amounts of o-cresol on the mutual miscibility tem
peratures. The binodal curves of the system are also 
reproduced. It is found that the solubility of o-cresol 
in methyl alcohol-water mixtures decreases with 
decreasing concentration of alcohol, and that the 
critical solution temperature rises. A mixture of pure 
o-cresol (39-5%) and water (60-5%) has a critical solu
tion temperature of 169-7°. L. L. B ir c u m sh a w .

Influence [of alkali and alkaline-earth halides] 
on solubility. W. H erz  and F. H ie b e n t h a l  (Z. 
anorg. Chem., 1928,177, 363—380).—The effect of the 
halides of alkali and alkaline-earth metals on the 
solubility of potassium chromate, potassium per
manganate, phenol, mercuric oxide, potassium di- 
chromate, iodine, and several organic acids was 
determined. In the case of the three potassium salts 
the reverse effect was also investigated. The salts 
were added in varying concentrations. In most eases 
it was possible to represent the change in solubility by 
a simple linear equation, but sometimes the relation
ship was logarithmic in form. The effect on the 
solubility depends to a certain extent on the at. wt. of 
the added cation. A. J. Me e .

Solubility of com plex cobalt and chrom ium  
precipitates. I. A. B e n r a t ii [with K. Mie n e s ,
H. St e in r a t h , and 1C. A nd r ea s  (Z. anorg. Chem.,
192S, 177, 286—302).—The solubilities of hexam- 
minc-, pentammine-, tctrammine-, and diethylene- 
diamine-ehromic and -cobaltic complexes in solutions 
containing ammonia and in acid solutions which 
contain a common ion at varying concentrations 
have been determined at 25°, and the nature of the 
compounds which are stable in contact with these 
solutions has been established. II. F. G il l b e .

D istribution of am m onia between w ater and 
chloroform  at 25°. H. G. D ie t r ic h  (J. Physical 
Chem., 1929, 33, 95—98).—The distribution coeffi
cient in the system water-ammonia-ehloroform has 
the value 35-S4;0-l at 25°, when expressed as the 
ratio number of g.-mol. ammonia per 1000 g. of water/ 
number of g.-mol. ammonia per 1000 g. of chloroform. 
The value varies with the source of the chloroform, an 
effect attributed to traces of impurities used to inhibit 
hydrolysis of this reagent. An attempt to extend the 
study of this system to zinc hydroxide failed on 
account of the length of time required to attain 
equilibrium and the consequent hydrolysis of the 
chloroform. L. S. T h eo b a ld .

Adsorption from  solution by ash-free adsor
bent charcoal. E. J. M il l e r  (Fifth Colloid 
Symposium Monograph, 1927, 55—SO).—Pure sugar 
charcoal, and other pure charcoals, absorb acids, but 
not inorganic bases; only the anion of neutral salts of 
inorganic acids is adsorbed, whilst the absorption of 
salts of organic acids is partly hydrolytic and partly 
molecular. By the addition of certain impurities to 
the charcoals, adsorption anomalies as recorded in the

literature could be observed. With hydroxy- and 
amino-benzoic acids absorption decreases in the 
order o-, p-, m -; chloro- and dichloro-acetic acids are 
more strongly adsorbed than acetic, whilst glycine is 
not adsorbed. With butyric, valeric, and hexoic 
acids the iso-compounds are less strongly adsorbed 
than the w-compounds. Adsorption increases in the 
order, ammonium, trimethylammonium, triethyl- 
ammonium hydroxide. Acids adsorbed on charcoal 
are incapable of inverting sugar. The hydroxyl ion 
shows negative adsorption. Pure charcoal has no 
isoelectric point. Chem ica l  A bstracts.

Adsorption of certain vapours by charcoal at 
various tem peratures up to and above their 
critical tem peratures. J. N. P earce  and C. M. 
Ivnu dso n  (Proc. Iowa Acad. Sci., 1927, 34, 197—
212).—The adsorption isotherms for water vapour 
differ from those for ethyl and methyl alcohol, 
ammonia, and methylamine, and indicate that reten
tion of water is probably due merely to capillary 
action. Freundlich’s relation applies, except near 
saturation, to the alcohols and ammonia, but not to 
water or methylamine. The applicability of other 
relations is investigated. Ch em ica l  Ab str a c ts .

Adsorption of the fluorine ion. B. T am am ushi 
(Kolloid-Z., 1929, 47, 58—60).—Comparison of the 
adsorption of fluorine ions and of chlorine ions by 
pure sugar charcoal from solutions of potassium 
fluoride and potassium chloride respectively shows 
that, in spite of the greater hydration of the fluorine 
ion, it is adsorbed more strongly than the chlorine ion. 
This is explained as a hydrolytic adsorption, the 
solution becoming faintly alkaline, and by a displace
ment of the equilibrium at the carbon surface, 
favouring complex formation in the fluoride solution. 
In agreement with this view, sugar charcoal adsorbs 
two to three times as much fluorine ions as chlorine 
ions from pure solutions of the corresponding acids.

E. S. H e d g e s .
Application of L angm uir’s theory of the 

adsorption of gases on charcoal. M. P 6 lan yi 
(Z. physikal. Chem., 192S, 138, 459—462).—A reply 
to Zeise’s criticism (cf. A., 1928, 1182) of Polanyi’s 
theory. For a number of systems to which the 
Langmuir adsorption isotherm is apparently applic
able, further observations suggest that the agreement 
is fortuitous. A. J .  M e e .

Adsorption of gases and vapours by different 
kinds of silica  gels. E. B ossh a rd  and E. J aag 
(Helv. Chim. Acta, 1929, 12, 105—113).—Thirteen 
silica gels have been prepared by treatment of water- 
glass solutions of various concentrations with either 
hydrochloric or acetic acid or ferric chloride. Differ
ent methods of drying and activation have been used 
for the various gels. The adsorption of sulphur 
dioxide and bromine vapour has been measured and 
in both cases this is found to be dependent on the 
mode of preparation of the gel. Those produced 
from the more dilute water-glass solutions and sub
jected to the slowest activation have the greatest 
power of adsorption of sulphur dioxide. Adsorption 
of this gas causes a dark brown coloration of the gel. 
In the case of bromine vapour, adsorption is accom
panied by condensation phenomena. The extent of
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the latter depends on the size of the pores of the gel, 
which is determined by the method of activation. 
The size of the particles of the gel has no influence on 
the power of adsorption of either sulphur dioxide or 
bromine. The heat produced on wetting the gel with 
alcohol has been measured and considerable differences 
have been found amongst the different kinds. The 
swelling powers of the gels have been measured by the 
method of Pavlov (A., 1927, 722). The weight of 
finely-powdered product obtained per c.c. of gel and 
the resistance to pressure have also been measured.

Pv. N . K e r r .
Siloxen as adsorbent. H. K a u t sk y  and G. 

Blinoff (Z. physikal. Chem., 1928,139, 497—515).— 
The structure of siloxen is further discussed (ef. A., 
192C, 924) and its simplicity compared with that of 
other adsorbents, especially carbon, is emphasised. 
Specific gravity determinations support this view'. 
Siloxen is a good adsorbent for both gases and 
dissolved substances, although it is lass active than 
specially-prepared carbon adsorbents. The addition 
of alcohols and fatty acids to siloxen during its 
preparation brings about, in many cases, a loosening 
of the structure and this effect increases with the 
higher members of an homologous series. It appears 
to be connected with adsorption of the substance by 
the siloxen to some extent, but it also depends on the 
polar nature of the substance. Acetone, which is 
markedly adsorbed, and ketones in general have no 
effect, however, on the physical structure of the siloxen. 
The adsorption isotherms of the first five members 
of the fatty acids in aqueous solution have been 
determined and are in good agreement with Traube’s 
rule. Alcohols, benzoic acid, phenol, and phenyl- 
thiocarbamide also are adsorbed and certain dyes 
are decolorised, but this last effect may be due to 
reduction. Aniline hydrochloride is adsorbed only 
by oxidised siloxen; hydrolytic adsorption occurs, 
the positive ions only being fixed. Compared with 
other adsorbents, the simple and definite nature of 
the surface, which can be easily controlled, makes 
siloxen especially suitable for the study of adsorption 
phenomena. L. S. T h e o b a l d .

Adsorption of carbon dioxide by ferric hydr
oxide. J. T illm a n s , P. H ir s c h , and K. S c h il l in g  
(Kolloid-Z., 1929, 47, 98—101).—In connexion with 
the question whether the corrosion of iron is related 
to an adsorption of carbon dioxide by ferric hydroxide, 
measurements have been made of the adsorption of 
carbon dioxide (both in the free state and as hydrogen 
carbonate) by precipitated ferric hydroxide. Adsorp
tion was found to occur. The freshly-precipitated 
hydroxide did not differ from a preparation S days old, 
but ferric hydroxide precipitated from a hot solution 
adsorbed less than the precipitate formed in the cold. 
W hen the amount of sodium hydrogen carbonate was 
kept constant, the amount of carbon dioxide adsorbed 
increased with the concentration of carbon dioxide in 
the solution, and when the amount of carbon dioxide 
was kept constant, the carbon dioxide adsorbed 
increased with the concentration of sodium hydrogen 
carbonate. The adsorption is considered to be due 
to the formation of a complex of the typo 
ie(0H)-C03,a;Fe(0H)3. E. S. H ed g e s .

Adsorption of the alkali m etals on a m ercury- 
vacuum  interface. R. S. B r a d l e y  (Phil. Mag.,
1928, [viii], 6, 775—779).—The results of Schmidt 
(A., 1913, ii, 190) and Oppenheimer (A., 1928, 702) 
for the surface tensions of alkali metal amalgams are 
used in conjunction with those of Bent and Hilde
brand (A., 1928, 130) for the activities of the alkali 
metals dissolved in mercury to calculate the Gibbs 
surface excess T.da/d(log a2)=constant where 
<j=surface tension and a2=aetivity of the dissolved 
metal. The results combined with those of Bragg 
(A., 1920, ii, 537) for the atomic radii of the metals 
indicate that the surface layer is characterised by 
compounds of mercury with sodium and potassium, 
the composition of which corresponds approximately 
with one alkali metal atom for six mercury atoms. 
In cæsium amalgams no such compounds are indicated.

A. E. Mit c h e l l .
Adsorption of potassium  chrcm ate on zinc. 

R . F . R e e d  and S. C. H orn in g  (J. Physical Chem.,
1929, 33, 13G— 137).—Aqueous solutions of potassium
chromate react with a zinc surface, depositing on it a 
compound of chromium and maldng it less active 
towards methyl-violet. A 20% solution of potassium 
chromate yielded 0-003 mg./cm.2 of adsorbed chromate 
on the zinc. Treatment of zinc with potassium 
chromate solution lessens the amount of moisture 
w'hich it can adsorb. L. S. T h e o b a l d .

A dsorption of iodine on calcium  fluoride.
J. H. d e  B o e r  (Proc. K. Akad. Wetensch. Amsterdam,
1928, 31, 906—914).—Adsorption isotherms for 
iodine on calcium fluoride have been determined. 
A theoretical explanation is offered. C. W. G ib b y .

Surface tension of solutions. I. Influence of 
sa lts on surface tension  of aqueous solutions of 
urethane. The determ inations. II. Calcul
ation of surface tension from  the drop-weight. 
III. Influence of sa lts  on surface tension  of 
aqueous solutions of urethane. D iscussion  of 
results. S. P alitzsch  (Z. physikal. Chem., 1928, 
138, 379—398, 399—410, 411—431).—I. The drop- 
weight method was used to determine the influence of 
salts on the surface tension of aqueous solutions of 
urethane. Twenty-six salts ot various kinds were 
used, and also hydrochloric acid. Tables are given 
showing the results of determinations on some four 
hundred solutions. The accuracy is about 1 in 500.

II. Modifications are made in the methods of 
Morgan and Harkins, making them simpler and more 
rapid. It is shown that the calculations of Iredale 
are not fundamentally different from those of Harkins. 
The radius of the dropping tube is calculated from the 
drop-w'eight of water, and the accuracy of the improved 
method of calculat ion is tested by determining the sur
face tension of benzene, for which a value is obtained 
in good agreement with that found by Sugden.

III. The results obtained in section I are re-grouped 
and discussed. The dependence of the influence of 
salts on their concentration can be investigated in two 
ways, first by using a solution with constant urethane 
concentration and variable salt concentration, and, 
secondly, by the reverse method of using solutions 
with variable urethane and constant salt concen
trations. Curves are drawn for both methods. Those
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which are drawn for solutions containing the same 
salt concentration but different urethane concentra
tions aro very similar. They cross the curve for the 
surface tension of salt-free urethane solutions. The 
maximum lowering of the surface tension by a given 
quantity of a salt is in a remarkable way characteristic 
for that salt. Salts can bo divided up into two groups 
according to their influence on the surface tension. 
In the first group aro salts with bivalent acid radicals. 
The second contains salts with univalent acid radicals. 
The influence of the first class is more than double 
that of tho second. Phosphates seem to produce a 
large effect, but the salt which has the greatest in
fluence is potassium ferrocyanide. A peculiarity 
was noted in the fact that different preparations of 
potassium chloride did not give the same results 
although all wore chemically puro. The interfacial 
surfaco tension of solutions in equilibrium with 
urethano solution was determined. Tho action of 
hydrochloric acid was also investigated; it differs 
somowliat from tho action of salts. A. J. Mhe.

Rate of evaporation through surface film s. 
R. B a r tlett  and T. C. P o u l ter  (Proc. Iowa Acad. 
Sci., 1927,34,214—215).—Experiments with solutions 
of calcium and sodium chlorides show that tho rate 
of evaporation is slightly influenced by the surface 
tension of the liquid. Ch em ica l  Abstracts .

Influence of adsorbed film s on rates of evapor
ation. R. P. B ell  (J. Physical Chem., 1929, 33, 
99—117; cf. A., 1928, 848).—The rate of evaporation 
of chlorine from solution in carbon tetrachloride has 
been measured at 25° with varying chlorine concen
trations ami velocity of air current; the results are 
compared with various equations for tho kinetics of 
evaporation in a current of gas. Measurements have 
also been mado of the reduction in tho rate of evapor
ation which is brought about by dissolving trichloro
acetic acid in tho carbon tetrachloride. The reduction 
is attributed to surface adsorption of the acid, and it 
would seom that a saturated surfaco film of the acid 
is formed at concentrations greater than 1-4% by 
weight. Tho surface tension of solutions of trichloro- 
acotie acid in carbon tetrachlorido has been determined 
by tho drop-woight method; by the application of 
Gibbs’ adsorption equation the lower limit of concen
tration for the formation of a saturated film is found 
to bo 1-0—1-6% by weight, in good agreement with tho 
value given above. The measurement of rates of 
evaporation is suggested as a general method for the 
investigation of adsorption phenomena in solutions.

L. S. T h eo ba ld .
O sm osis of ternary liquids. General consider

ations. VI. F. A. H. SCHREINEMAKERS (PrOC. K. 
Akad. Wetensch. Amsterdam, 1928, 31, S1I—S22).— 
A theoretical discussion of the directions in which 
substances will diffuso through membranes. The 
effects have been investigated experimentally for the 
system sodium dithionate-barium dithionate-water, 
with membranes of collodion and of collodion con
taining copper ferrocyanide and for the system 
ammonium chloride-ammonium succinate-water, with 
membranes of collodion, pig’s bladder, cellophane, 
collodion containing copper ferrocyanide, and 
parchment. C. Wt G ib b y .

M ineral trees : their form ation and signifi
cance. M. Co pisarow  (Kolloid-Z., 1929, 47, GO
GS).—A description is given of arborescent forms of 
several slightly soluble inorganic compounds, mainly 
salts of calcium, strontium, barium, and cobalt. 
The formation of gas bubbles is not essential for the 
production of these structures. An analogy is drawn 
between the production of tree formations on the one 
hand, and Liesegang rings and spiral formations on the 
other. E. S. H ed g es .

Liesegang rings as a periodic coagulation 
phenom enon. J. R. I. H e p b u r n  (J.C.S., 1929,
213).—The formation of Liesegang rings of basic 
cupric carbonate is described. The theory of Henley 
and Hedges (A., 1928, 1323) concerning this pheno
menon is essentially the same as the earlier one of 
Freundlich. F. W . W il k in s .

Relation between concentration and equi
valent refractive power of strong electrolytes in 
solution. H. K o h n e r  (Z. physikal. Chem., 1928,
B, 1, 427—455).—In employing the mixture rule and 
the Lorentz-Lorenz formula to determine the vari
ation with the concentration of the equivalent re
fractive power of a dissolved substance, the principal 
sources of error lie in the determination of the differ
ence between the refractive index and the density 
of the solution and solvent. The refractive powers 
in aqueous solution of lithium, barium, and aluminium 
chlorides, sodium bromide, lithium, sodium, ammon
ium, and aluminium sulphates, and sodium and barium 
chlorates from concentrations of about 2 g.-equiv./ 
1000 g. of water up to saturation have been measured, 
usually at 25°, and prove in every case to be a linear 
function of the concentration, increase in which 
causes a slight rise or slight fall in the refractive 
power. For a particular salt, the equivalent dis
persion does not vary with the concentration. Ex
trapolating the refractive powers to infinite dilution, 
it appears that at this dilution the refractive powers 
of electrolytes are constituted additively of those of 
their ions. The variation in refractive power with 
concentration may be explained by supposing that 
with increasing concentration more and more ions with 
opposite charges unite without interposition of water 
molecules. R. Cu th il l .

M easurem ent of refraction of solutions. W.
G e f fc k e n  and H. K o h n er  (Z. physikal. Chem.,
192S, B, 1, 456— 465).—By fitting the Pulfrich 
refractometer with a divided circle having finer 
divisions than that usually supplied, and sub
stituting a helium tube for the sodium light and a 
microscope with cross-wires for the reading-lens, the 
accuracy of the instrument has been very considerably 
improved. The trough has also been modified in such 
a way as to permit of liquid being introduced and 
withdrawn rapidly and without risk of evaporation, 
or coming in contact with air. A new form of 
pyknometer capable of an accuracy of about 0-001%, 
when 20 c.c. of liquid are used, is described.

R. Cu t h il l .
Relation between specific rotation and refrac

tive index of a solution. W . P e r sc h k e  (Z. 
Elektrochem., 1929, 35, 17—IS).—Using Gumprich’s 
data (Physikal. Z., 1923, 24, 434) for solutions of
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camphor in ethyl alcohol, camphor in benzene, and 
tartaric acid in water, it is shown that the relation 
between the specific rotatory power and refractive 
index of a solution may be expressed by means of the 
following formula, which is independent of the con
centration : log [a ]= a + 6  log n, where a and b are 
coefficients which are approximately constant for 
a given optically active solute in a given solvent.

L. L. B ir c u m sh a w .
Rotatory power of tartrates of organic bases ; 

study of strong electrolytes. E. D armois (Compt. 
rend., 1929,188, 388—390).—The [a]j-concentration 
curves of ammonium tartrate and its mono-, di-, tri-, 
and tetra-methyl or -ethyl derivatives follow the order 
mentioned, the decrease in [a]j being very high for 
tetraethylammonium tartrate, whilst for benzylamine 
tartrate there is a considerable increase. If it is 
assumed that the solutions contain only dissociated 
molecules, there is evidence that the decrease and 
increase are due respectively to dehydration and 
deformation of the tartrate ion. J. Gr a n t .

Molecular structure in solution. IV. D ensi
ties, viscosities, and electrical conductivities of 
aqueous solutions of cobalt chloride and hydro
chloric acid at different tem peratures. O. R. 
Howell (J.C.S., 1929, 162— 172).—The densities, 
viscosities, and electrical conductivities of two 
aqueous solutions, one containing 120 g. of CoC12,6H20  
per litre ■with 4JV-hydrochloric acid and the other 
hydrochloric acid alone, have been determined every 
5° over the temperature range 0—80°. The difference 
curves are quite smooth, differing from those 
previously obtained (A., 1927, 1136) for solutions of 
cobalt chloride containing varying concentrations of 
hydrochloric acid. Consequently, the changes in
volved in the two essentially similar colour changes are 
fundamentally different. It is suggested that the 
change in the number of groups round the cobalt 
atom takes place by addition or subtraction of 2 
molecules of water to both cation and anion on 
cooling and heating respectively. F. J. W il k in s .

Chemical fogs. H. 0 . A s k e w  (Trans. Proe. 
New Zealand Inst., 1928, 59, 165—207).

Unsolved problem s in the m olecular-kinetic  
behaviour of colloidal suspensions. E. O. 
Kraemer (Fifth Colloid Symposium Monograph,
1927, 81—112).—A discussion of the limits of validity 
of the simple kinetic theory, the causes of departure 
from ideal relationships, and the extent to which the 
electric charge or volume of colloidal particles may 
modify their behaviour. Chem ica l  A bstra cts .

Stability of subm icrons. I. Crystal d is
ruption, crystal form ation, and em ulsion form 
ation. J. T ratjbe and W. v o n  B e h r e n  (Z. 
physikal. Chem., 1928, 138, 85—101).—Evidence is 
adduced for the formation of submicrons in the process 
of dissolution of a number of compounds among which 
ap  potassium dichromate, boric acid, aluminium 
citrate, mercuric chloride, and arsenic trioxide. 
Complex salts of nickel, iron, and cobalt are especially 
prone to form submicrons during the process of 
dissolution. Conversely, the formation of submicrons 
appears as an intermediate stage in the separation

from solution of many crystals, especially those of 
lead chloride. The stages generally recognised in the 
process of dissolution of a crystal are, respectively, 
(a) homogeneous crystal, (b) aggregate of parallel 
pearl-like cells, (c) scission into individual cells, and 
(d) scission of the single cells into submicrons. These 
stages occur in reverse order in the process of crystall
isation. Experiments on the emulsification of 
chloroform by means of various peptising agents 
indicate that these agents are capable of forming 
submicrons of exceptional stability, and the number 
of these increases with the dispersion of the emulsion.

F. G. T r y h o r n .
Colloidal gold. H. N icol  (J.S.C.I., 1928, 47, 

343—344t).—Pure red sols are produced by adding 
hydrogen peroxide or “ hyperol ” in alcoholic solution 
to a dilute alkaline solution of a gold salt. Reduction 
by alcohol alone is possible, but is influenced by the 
nature of the container. Reduction is hastened by 
hydrogen peroxide, which tends to form a sol con
taining aurous oxide; alcohol reduces the latter to 
metal. The reaction proceeds in the absence of 
actinic light. The blue colour of gold sols is due to 
two causes : (a) presence of oxide, (b) presence of 
aggregates. The latter is unalterable if it occurs, as 
when sodium peroxide is used. Based on the 
principles studied, a method is given for preparing 
red sols of high sensitivity.

Tartaric acid m ethod of preparing negatively- 
charged sols. II. Colloidal nature of Fehling's  
solution. H. D u m a n sk i and A. A. Chaltsev 
(Kolloid-Z., 1929, 47, 121— 131).—Colloid particles 
can always be detected in alkaline solutions of copper 
tartrate. In a solution containing 1 mol. of copper 
hydroxide to about 1-5 mols. of tartaric acid and not 
more than 1 mol. of sodium hydroxide, the basic salt 
CuC4H4Og,Cu(OH)2 is present. This salt may also 
be formed by shaking copper hydroxide with an 
excess of copper tartrate in water; it is decomposed 
by more concentrated alkali solution. A colloidal 
basic salt, 3CuC4H40 6,5Cu(0H)2, can be produced by 
mixing copper tartrate with an excess of copper 
hydroxide in water. When the system is gently 
warmed, a copper oxide sol is produced, which is 
negatively charged and may be purified by dialysis. 
Concentrated solutions of alkali cause coagulation. 
Copper tartrate is considered to react with sodium 
hydroxide in the same way as any other salt, but the 
copper hydroxide or basic salt remains in colloidal 
solution in consequence of the protective effect of 
organic hydroxy-compounds on negative sols. Com
plex tartrates of copper and the alkali metals cannot 
be prepared, and those the preparation of which has 
been claimed are said to consist of mixtures or solid 
sols of cupric hydroxide or basic salts in sodium 
tartrate crystals. Sols of cupric sulphide and of 
copper ferrocyanide may readily be formed from 
solutions of copper tartrate in sodium hydroxide. 
The cupric oxide sol in alkaline Fehling’s solution is a 
strong oxidising and catalytic agent in virtue of its 
high degree of dispersion, and its colloidal nature is 
used to explain the phenomena of ageing, oxidation 
of sugars, formation of cuprous oxide sols, and other 
properties. E. S. H e d g e s .
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State of copper and iron in alkaline solution  
in presence of hydroxylic organic substances.
W. B achmann (Kolloid-Z, 1929, 47, 49—55).—An 
examination lias been made of the solutions formed 
when sodium hydroxide is slowly added to solutions 
containing copper or iron salts in presence of glycol, 
glycerol, mannitol, dextrose, sucrose, dextrin, and 
starch. The investigation was made by fractional 
dialysis using different membranes, ultramicroscopio 
examination, ultra-filtration, measurement of sensi
tivity to electrolytes, cataphoresis, and electrolysis, 
and the conclusion was reached that the dissolved 
metal is present partly as a colloid and partly as a 
crystalloidal complex, the relative proportions of the 
two states depending on the conditions. The sensi
tivity of such systems to hydrolysis decreases with 
increasing number of hydroxyl groups in the organic 
substance. E. S. H e d g e s .

S y s te m  c o l lo id a l  f e r r i c  h y d r o x id e - h y d r o 
c h lo r ic  a c id - w a te r .  E. H ey m a n n  (Kolloid-Z,
1929, 47, 48).—A preliminary account of a study of 
equilibrium in aqueous ferric chloride solutions which 
have been allowed to age until the content of colloidal 
ferric hydroxide has become constant. It is shown 
that the quotient [HCl]3/[FeCl3] is not constant, but 
undergoes a steady change with a variation of about 
30%. This indicates that the active mass of the 
colloidal ferric hydroxide cannot be regarded as 
constant. The size of the particles also influences the 
equilibrium, and the chlorine content of the colloid 
particles is greater when they have been formed by 
hydrolysis than when the system has been prepared by 
adding hydrochloric acid to colloidal ferric hydroxide.

E. S. H e d g es .
M icellar state of starch. 51. S amec (Kolloid-Z,

1929, 47, SI—82).—The author summarises his views 
and shows that they are not completely at variance 
with those of Malfitano (cf. A , 1928, 1186).

E. S. H e d g e s .
Structures of clear sodium  oleate gels and 

number of nuclei in these gels. R . Z sigm ondy  
(Kolloid-Z, 1929, 47, 97—98).—The structures of 
sodium oleate gels obtained under different conditions 
are discussed. In those clear gels that show the 
presence of nuclei, the number of nuclei depends on 
the degree of supercooling in a similar way to the 
relation found with undercooled melts.

E. S. H ed g es .
Theory of em ulsions. Wa. Ostwald  (Kolloid- 

Z , 1929, 47, 131—132).—The author’s “ phase- 
volume theory ” of emulsions (A , 1910, ii, 194) can be 
applied only to the ideal case of pure, two-phase, 
unprotected, strictly monodisperse systems. The 
application of the theory to polydisperse and protected 
emulsions is due to a misunderstanding (cf. Bancroft,
A , 1912, ii, 542). E. S. H ed g es .

Em ulsions. I. Influence of soap content of 
both phases on the [stability of] the em ulsion. 
J. W eich h erz  (Kolloid-Z, 1929, 47, 133—136).— 
With small amounts of soap as the emulsifier, oil-in- 
water emulsions are readily prepared, but stable 
water-in-oil emulsions are formed only in presence of 
larger amounts of soap. When such a water-in-oil 
emulsion is diluted with water a phase reversal occurs

at a critical phase-volume relation, with formation of 
an oil-in-water emulsion. This critical phase-volume 
relation is not connected with the phase-volume theory 
of Wa. Ostwald (A, 1910, ii, 194), for the critical point 
is a function of the soap content. E. S. H ed g es .

Absorption of light in colloid system s as a 
function of the layer thickness. E. Galvez (Koll- 
oidcheni. Beih, 1929, 28, 148—154).—Theoretical.

E. S. H ed g es .
Scattering of light in colloidal solutions and 

gels. I. Agar sol and gel. K . K rishnam urti 
(Proc. Roy. Soc, 1929, A, 122, 76—103).—Previous 
work is summarised and methods are described for 
measuring the relative intensity and degree of 
depolarisation of the light scattered by agar sols and 
gels over the range 10—80°. In reference to these 
measurements the nature of gelatinisation is dis
cussed. Agar sols are considered as colloids having 
as the interniicellary liquid a molecular solution of 
agar. On cooling to about 35°, the hydration of the 
colloid particles increases appreciably and the inter- 
micellaiy solution becomes supersaturated. As a 
result, fresh colloid particles are formed, and when 
these are sufficiently numerous, further super
saturation is relieved by the condensation of the 
dissolved agar on the particles already present in 
the sol. This brings about an increase in the size of 
the particles, and tends to make them more spherical 
in shape. The phenomenon of gel-forniation is 
essentially due to the union of the hydrated particles 
enmeshing the interniicellary liquid, and it is particu
larly emphasised that the precipitation tendency is 
not always the main factor which is responsible for 
gelatinisation. A comparison of the light-scattering 
capacity of agar sols and gels at the same temperature 
shows that gels are distinctly more opalescent, and 
that with rise of temperature the difference between 
the sol and gel tends to diminish. This suggests that 
the micelles present in gels are bigger than those in 
sols at the same temperature. The intensity (/) of 
the scattered light increases with the concentration of 
the sols and gels. The regular increase with concen
trations of the ratio of I in the sol and gel states 
indicates that the micelles in the concentrated gels 
are bigger and more numerous than in the dilute gels. 
The intensity of the light scattered by agar sols 
increases with time at and below 35°, until finally a 
constant value is reached, and the lower the temper
ature the more rapid is the change. The effect of 
sudden cooling of agar sols on the light-scattering 
capacity of the gel was investigated, and in all cases 
gel-formation was accompanied by a distinct increase 
in the Tyndall number. The depolarisation factor 0 
of the light scattered by agar sols and gels was also 
found to vary with temperature and concentration. 
With concentrated sols (2-0%) 0 increases regularly 
as the temperature is lowered below 33°, whilst in 
dilute sols (0-2%) 0 decreases with fall of temperature, 
and with 0-5% sols 0 decreases at first to a minimum 
and then rises. The light thrown by these results on 
the changes in size and shape of the gel particles is 
discussed. l .  L. B ircum shaw .

Behaviour of cellulose nitrate gels in polarised 
light. A. J .  P h i l l ip s  (J. P hysica l C h e m , 1929, 33,
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118—130; cf. Tissot, B., 1926, 723).—Various 
commercial cellulose nitrates have been examined in 
polarised light. The colours exhibited by samples of 
varying nitrogen content depend on the degree of 
dispersion of the cellulose nitrate, which, in turn, is 
affected by the percentage of water in the nitrating 
bath, by the ratio of nitric to sulphuric acids, the time 
and temperature of nitration, viscosity, reduction 
processes, ultra-violet light, heat, and superheated 
water. The degree of dispersion effected by nitration 
to a definite nitrogen content is a more powerful 
factor in determining the colour exhibited with 
polarised light than is chemical constitution. The 
transmitted light ranges from red to blue as the degree 
of dispersion decreases. L. S. T h e o b a l d .

Silver nuclear sol and its  derivatives. I. 
Action of light on these sols. A. Ga e e c k i and 
R. Spychalski (Z. anorg. Cliem., 1928, 177, 337— 
344).—The sensitiveness to light of a number of 
silver sols and derivatives has been measured in terms 
of the time required for complete decolorisation to be 
produced under irradiation by a quartz mercury arc 
lamp. The sensitiveness is greatest for those sols 
which contain the smallest particles, and dilution of 
the sols reduces the time needed for decolorisation. 
Irradiation produces a decrease of the viscosity of the 
sols, which, however, is less for aged sols than for those 
recently prepared. The viscosity of the decolorised 
sols, although very small, is diminished by further 
irradiation. After decolorisation the conductivity of 
the sols increases, but on further irradiation a con
siderable decrease of conductivity ensues; parallel 
changes occur in the optical properties of the sols. It 
thus appears that on prolonged irradiation colloidal 
particles are again formed. H. F. G il l b e .

Dielectric constants of silver so ls when diluted  
with varying am ounts of ethyl alcohol. G. D.
Rock and S. K lo sk y  (J. Physical Chem., 1929, 33, 
143—147).—The dielectric constants of silver sols 
prepared by heating suspensions of freshly-prepared 
silver oxide in water to boiling, filtering hot, cooling, 
and reheating to 80°, have been measured at 23±1°  
in aqueous solutions containing up to 41-6% of ethyl 
alcohol. In agreement with Errera (A., 1923, ii, 38S), 
the dielectric constants of the sols are substantially 
equal to those of the pure dispersion media.

L. S. T h e o b a l d .
Ionic equilibrium  in colloidal solutions. H. D. 

Murray (J. Physical Chem., 1929, 33, 138—142).— 
The stability of sols as affected by electrolytes is 
discussed in referenco to tho view that the colloidal 
particle first adsorbs the electrolyte, which is then 
free to dissociate in such a manner that the ion 
remaining attached to the particle is that having the 
same chemical nature as the particle itself.

L. S. T h e o b a l d .
Variations of electrical charge of colloidal 

particles. III. The influence of non-electro
lytes on the cataphoretic speed of colloidal 
particles and the adsorption of ions by colloidal 
particles as indicated by such m easurem ents. 
J. Mu k h e r je e , S. R a i-Ch o u d h u r y , and A. N. R ao 
(J. Indian Chem. Soc., 1928, 5, 697—713; cf. A.,
1928, 15).—Migration velocity measurements, at 35°,

have been made with arsenious sulphide sols in 
presence of methyl, ethyl, and isobutyl alcohols, 
carbamide, sucrose, and acetone. In all cases the 
rate of migration (sec. volt/cm. X 10s) decreases with 
added non-electrolyte, irrespective of an increase 
(carbamide) or decrease (sucrose) in the dielectric 
constant of the medium. The potential of the double 
layer is not determined by the change in dielectric 
constant alone (cf. Freundlich, “ Kapillarchemie,” 
1922, 638), and tho expression u0jk (where v0— 
cataphoretic speed after viscosity correction and 
/s=dielectric constant) shows a steady decrease for 
methyl alcohol, sucrose, and carbamide. A tentative 
explanation of the results is advanced depending on 
the change of density of the charge and the thickness 
of tho double layer. The effect of methyl and ethyl 
alcohols on arsenious sulphide sols containing varying 
amounts of potassium chloride and hydrochloric acid 
has also been studied. With varying concentration 
of potassium chloride the values for a fixed alcohol 
content decrease until the electrolyte concentration is 
0-02iV, and then increase; methyl alcohol shows a 
corresponding minimum at about 0-005A1, and the 
subsequent increase is much greater. These results 
indicate that neither the cataphoretic speed nor the 
potential of the double layer has a critical value at the 
coagulating concentration. It is suggested that the 
cataphoretic speed is proportional to the product of 
the surface density and the thickness of the double 
layer, the thickness depending on the dielectric 
constant. The relation between the rate of migration 
and the adsorption of ions is also discussed.

H. B ur to n .
Variation of electrical charge of colloidal 

particles. IV. Effect of dilution on charge of 
colloidal particles in  presence and absence of 
electrolytes. J. N . M u k h e r j e e , S. P. R a i- 
Ch a u d h u r i, and A. S. B hattacharyya  (J. Indian 
Chem. Soc., 1928, 5, 735—751).—A continuation of 
work previously described (A., 1928, 15) on the 
variation of the charges on arsenious sulphide sols 
on dilution. The rate of migration diminishes 
steadily on dilution with water, but in presence of 
potassium chloride the initial decrease is followed by 
an increase (in one case an increase followed by a 
decrease was observed). With ferric hydroxide sols 
the potential gradient does not remain constant 
during cataphoresis except when a mixture of ferric 
chloride and hydrochloric acid is used as the upper 
liquid. Five-fold dilution with water causes an 
increase in the rate of migration from 51-5 to 63-1, 
this value remaining nearly constant up to twenty
fold dilution. Coagulation of arsenious sulphide sols 
takes place at a much higher cataphoretic speed than 
that of the “ pure ” sol. The results previously 
obtained (loc. cit.) are ascribed to the different method 
of preparation, and to differences in the composition 
of the sol. The mechanism of coagulation and the 
relation between cataphoretic speed and adsorption 
of ions are discussed. H. B u r to n .

[Electric] charge of carbon. H. R. K r u y t  and
G. S. d e  K adt  (Kolloid-Z., 1929, 4 7 , 44).—Experi
ments on ash-free carbon by a cataphoretic method 
and by precipitation with electrolytes have shown that
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the carbon particles have a negative charge in water. 
If the carbon is heated at 1000° in an atmosphere of 
carbon dioxide or in a vacuum, the product is positively 
charged in water. The positive carbon acquires a 
negative charge, however, when it is heated at 400° in 
a stream of oxygen. Whilst the positive carbon is 
not able to adsorb sodium hydroxide, the negative 
carbon has a high binding capacity for alkali. It is 
suggested that by treatment with oxygen at 400° a 
negative surface compound is produced, which gives 
carbonyl groups with water ; this superficial compound 
may be decomposed at 1000°, leaving the carbon with 
a positive charge. E. S. H e d g e s .

Elastic properties of acid and alkaline silicic  
acid and their inner structure. M. K r o g e r  and 
K. F is c h e r  (Kolloid-Z., 1929, 47 ,10—14).—Measure
ments of the velocity of gélatinisation of silicic acid 
in relation to the nature and hydrogen-ion concen
tration of the reacting acid are recorded. The more 
rapidly gélatinisation occurs, the sooner syneresis 
sets in. The shrinkage due to syneresis has been 
measured and was found to increase with rising 
alkalinity of the gel; at the neutral point a discon
tinuity was observed. Measurements were also made 
of the plastic and elastic properties of the acid, 
neutral, and alkaline gels. For gels of the same 
age, the elastic properties are not very different. The 
plastic properties increase in passing from acid to 
alkaline gels. The results are discussed in relation to 
the inner structure of the gels. E. S. H e d g e s .

Influence of m ixtures of electrolytes on the 
viscosity of sols of gam  arabic. H. J. C. T e n -  
d e lo o  (Rec. trav. chim., 1929, 48, 23—26).—The 
influence of mixtures of potassium, barium, and 
pentammine cobaltic chlorides in pairs on the viscosity 
of sols of gum arabic has been determined at 25°. A 
comparison of the influence of the separate electrolytes 
and their mixtures at equivalent concentrations seems 
to indicate that there is an influence which is propor
tional to the total amount of the electrolytes present.

R. Ni K e r r .
Mol. wt. of cellulose. D. M a c g i l l a v r y  (Rec. 

trav. chim., 1929, 48, IS—22).—A theoretical dis
cussion of the theory of Hess (A., 1924, i, 142) that 
the rotatory power of a solution of cellulose in 
Schweitzer’s reagent is due to a complex formed 
between copper and every glucose unit of the cellulose 
molecule. An alternative type of intermediate 
complex with a similar rotatory power is suggested in 
which only a fraction of the glucose units in the 
molecule combine with copper. On the assumption 
that each glucose unit reacts independently of the 
rest of the molecule a modified formula for the 
equilibrium is given. This formula may not be 
applied to determine the mol. wt. of cellulose as Hess 
has done. The method for calculating the equili
brium concentration of the intermediate product is 
described. R. N. K e r r .

Velocity function of viscosity  of disperse 
system s. G. W. S. B l a i r  (Kolloid-Z., 1929, 47, 
76—SI).—It is shown on theoretical grounds that a 
linear relation between the pressure acting on a 
system flowing through a capillary and the amount of 
liquid flowing in unit time is more probable than a

parabolic relation. Two of the examples quoted by 
Ostwald (A., 1925, 291) give the same mean error, no 
matter which form of equation is applied.

E. S. H ed g e s .
M athem atical representation of the structure 

region of viscosity. Wo. O s tw a ld  (Kolloid-Z.,
1929, 47, 176—187).—The equation given by Blair 
(cf. preceding abstract) is applicable only to systems 
showing little structure viscosity and breaks down 
when applied to many other cases, where structure 
viscosity is pronounced. At the same time, the 
possibility of applying Blair’s equation to many 
practical, technical needs is recognised.

E. S. H ed g e s .
Dual em ulsions w ith exam ples of interest in 

the spraying of trees. R. M. W o o d m an  (J. 
Physical Chem., 1929, 33, 88—94; cf. A., 1926, 676;
B., 1926, 139).—Observations on dual systems at 
the same phase-volume ratio are recorded and dis
cussed in relation to the preparation of spraying 
emulsions. Shaking 10 c.c. of light petroleum with 
an equal volume of 0-5% aqueous solution of potass
ium oleate at 25° gives an emulsion which creams 
upwards and is apparently of the oil-in-water type, 
but which actually is a water-in-oil emulsion as shown 
by the drop test. Re-sliaking and keeping gives 
emulsions of both types, and finally, on further 
keeping inversion occurs. Experiments with aqueous 
solutions of potassium oleate of various concentrations 
and of phenol, cyd'ohexanol, cresol, and methylcycio- 
hexanol show that in the case of emulsions of the 
type hydroxyl compound-in-soap solution an increase 
in the concentration of the emulsifier causes easier 
emulsification when the phase-volume is kept constant. 
When this is altered, excess of one phase tends to 
make it the stable one, especially when the amount 
of emulsifier is low (cf. loc. cit.), although actually 
no stable emulsion of the type soap-in-hydroxyl 
compound is obtained. In somo cases where in
version occurs with a change in phase-volume ratio, 
a critical value of this ratio is obtained where both 
types of emulsion are possible according to the method 
of shaking employed. Since an oil-in-water emulsion 
is essential for spraying, these systems are unsuitable 
for actual practice where a concentrated emulsion is 
often first made and then diluted. The danger 
of preparing an emulsion of the wrong type may be 
avoided by first making the emulsion so that the 
phase-volume ratio of aqueous to oil media is at 
least (2—4 )/l ,  when the emulsion of the desired type 
is obtained. In the system cresol-gelatin-water 
(A., 1926, 676) previous wetting of the containing 
vessel does not affect the type of emulsion formed.

L. S. T h eo b a l d .
Stability of em ulsions, unim ole cular and 

m ultim olecular film s, thickness of the water 
film  on salt solutions, and spreading of liquids. 
W. D . H a r k in s  [w ith J .  W. M o rg a n , N . B eem an ,
B. G u isb e rg , an d  B . B . F r e u d ]  (F ifth  Colloid 
S ym posium  M onograph, 1928, 19—i8).—O nly di-?- 
n ap h th y lam in e  an d  s-di-j3-triphenylethyl give m ulti- 
m olecular films on w a te r ; o th e r substances do  so on 
calcium  chloride solutions. M ixtures of s tearic  acid 
a n d  p h en an th ren e  give m ultim olecu lar film s; the 
film s tre n g th  an d  th ickness have been  investiga ted .
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The stability of emulsions is determined from observ
ations on the size distribution of the droplets at 
intervals. Ch em ica l  A bstra cts .

Stability of subm icrons. D isintegration and 
formation of crystals, and form ation of em ul
sions. J. Traube (Kolloid-Z., 1929, 47, 45—47).— 
When a drop of saturated potassium diehromate 
solution is allowed to crystallise on a microscope slide 
and a drop of water is then placed in contact with it, 
ultramicroseopic examination reveals the presence of 
numerous submicrons. These appear to be produced 
by disintegration of the crystals of potassium di- 
chromate prior to their dissolution. The same 
phenomenon is observed with most other salts which 
are not too soluble, particularly with mercuric 
chloride, where the submicrons may have a life- 
period of 1 or 2 min. Complex compounds, such as 
potassium hexanitrocobaltate, show the effect best. 
The phenomenon is considered to be consistent with 
Smekal’s theory of “ lattice blocks” (Z. techn. Phys.,
1927, 561; Naturwiss., 1922, 799), according to which 
crystals are built up of blocks of molecular units 
separated by pores or canals. The “ lattice blocks ” 
and the submicrons have the same order of magnitude,
i.e., 10'5 mm. The precipitation of zinc ammonium 
phosphate and of lead chloride by mixing solutions of 
reagents has been followed under the ultramicroscope, 
and similar submicrons, exhibiting the Brownian 
movement, were observed. Submicrons were also 
observed in the emulsions formed by shaking chloro
form and water with saponin or other peptising agent.

E. S. H e d g e s .
Mechanical coagulation as a coagulation at the 

surface of contact. H. Freundlich and S. Loeb- 
mann (Z. physikal. Chem., 1928, 139, 368—374).— 
The coagulation by stirring of a FeO(OH) sol, prepared 
bv the oxidation of iron carbonyl with hydrogen 
peroxide has been further investigated. This 
mechanical coagulation has many characteristics in 
common with that of the copper oxide sol previously 
investigated (Freundlich and Kroch, A., 1927, 18); it 
is independent of the concentration of the sol and of 
the quantity of liquid stirred, but is proportional to 
the square of the rate of stirring. It differs in the 
fact that only a definite fraction of the colloidal 
particles can be coagulated by stirring. Coagulation 
is also brought about by the passage of a current of 
air, and by shaking with quartz or with organic 
liquids such as benzene and nitrobenzene, the rate 
of coagulation increasing with a rise in the dielectric 
constant of the liquid. When coagulation is suffici
ently slow, as is the case with stirring, coagula with 
regularly-ordered particles result. Mechanical co
agulation appears to be the result of an enlargement of 
the surface of contact, and the present work is discussed 
in the light of Deutsch’s (A., 1928, 1183) explanation 
of coagulation at an interface. L. S. Theobald.

Precipitation of gelatin by inorganic colloids.
R- Win tgen  and H. E ngelm ann  (Kolloid-Z., 1929, 
47, 104—121).—The precipitation of gelatin by 
colloidal aluminium hydroxide has been studied on 
the same lines as a previous investigation by Wintgen 
and Lowenthal (A., 1924, ii, 739). The previous work 
indicated a value of about 30,000 for the equivalent

aggregate weight of gelatin when precipitated by 
ferric hydroxide or by chromium hydroxide, and these 
experiments have been repeated and the results 
confirmed. The value agrees with that obtained 
from measurements of osmotic pressure. The ex
periments with colloidal aluminium hydroxide give a 
value of only 19,700 for the equivalent aggregate 
weight of gelatin, but, since the intermicellar liquid 
was found to contain basic aluminium chloride, it is 
believed that the latter has a dispersing effect on 
some of the gelatin, thus redueing its apparent mol. 
wt. The equivalent aggregate weight of gelatin is 
greater at the isoelectric point and alters with time, 
undergoing a fairly sharp rise to about 220,000, 
followed by a slow fall to about the original value. 
Increasing quantities of alkali progressively diminish 
the equivalent aggregate weight of gelatin.

E. S. H e d g e s .
Effect of electrolytes on organic isocolloid  

system s. L. A u e r  (Kolloid-Z., 1929, 47, 38—43).— 
In an attempt to study the relation between the effect 
of gases on films of fatty oils and the effect of elec
trolytes on aqueous colloids, the influence of 
electrolytes on fatty oils has been investigated. The 
metallic salts were dissolved directly in the fatty oil 
(which is regarded as an isocolloid system) at temper
atures between 280° and 310°. The general effect 
is the formation of a more viscous liquid, which when 
cooled produces gels of different degrees of rigidity. 
Examination of a large number of salts with linseed 
oil showed that both the cation and the anion in
fluence the change, but the cation is predominant. 
Increasing concentration of the electrolyte causes 
greater increase in viscosity; in a few cases a lowering 
of viscosity is observed and then the lowering is 
greater for increasing concentration of the electrolyte. 
The nature and pressure of the atmosphere in which 
the experiment is conducted and the duration of 
heating also affect the product. The substances 
produced from wood oil, castor oil, linseed oil, rape 
oil, fish oil, sunflower oil, and olive oil are described.

E. S. H e d g e s .
Unity in the theory of colloids. H . R . K r u y t  

(Fifth Colloid Symposium Monograph, 1928, 7—18).— 
A review.

Gel pseudom orphs. M. K r o g er  and K . 
F is c h e r  (Kolloid-Z., 1929, 47, 5— 11).—A  gel of 
magnesium hydroxide can be prepared by adding 
water to a 3% solution of magnesium cthoxide in 
methyl alcohol. Such a gel is not very stable and 
rapidly undergoes syneresis, the more readily the 
higher is the concentration. The gel may be stabilised 
by the addition of glycerol, glycol, and similar sub
stances, but the effect does not appear to be connected 
with the viscous nature of these substances, but appears 
to be a peptising effect. By using water, glycerol, 
and alcohol in the proportions 5 : 10 : 10, a plastic, 
glass-clear gel which is stable for months can be 
obtained. The increased stability is probably due 
to the fact that the gel takes some minutes to form, 
thus facilitating complete mixing of the solutions. 
Small amounts of potassium hydroxide increase the 
rate of formation of the gel and larger amounts 
cause flocculation. Mixed gels containing about



264 B R ITISH  CHEMICAL ABSTRACTS.— A.

0-2il/-magiiesium hydroxide and about 0-04il/- 
hydroxides of other metals have been prepared and 
their absorption of ultra-violet light has been studied. 
The gels are very transparent, the beginning of con
tinuous absorption varying between 2200 and 3100 Â.

E . S. H ed g e s .
Plastic properties of gels, their dependence on 

temperature, and the formation of gelatinous 
lenses. M. K roger  and K. F is c h e r  (Kolloid-Z.,
1929, 47, 14— 19).—A method for measuring the 
plastic deformation of gels is described and has been 
applied to the study of gels of silicic acid, magnesium 
hydroxide, and gelatin. The plastic properties 
decrease with ' falling temperature and also with 
ageing. Gels may be obtained in the form of a lens by 
a method which is described in detail and involves the 
formation of a curvature by means of a mercury 
surface. The optical properties of some of these 
lenses have been investigated and good photographs 
may be taken by their means. E. S. H ed g e s .

Consistency and gel formation. H . W agn er  
(Kolloid-Z., 1929, 47, 19—21).—The significance of 
consistency in gels is discussed and the following types 
of systems are defined. Sols of low viscosity are 
termed “ liquosols ” and those of high viscosity 
“ viscosols.” Similarly, gels are “ liquogels ” or 
“ viscogels,” according to the viscosity of the sol 
formed on melting the gel. Plastic or pasty sub
stances arc classified as “ plastosols” and “ plastogels ” 
or “ elastosols “ and “ elastogels,” the latter being 
characterised by higher elasticity. E. S. H ed g e s .

Definite temperatures in gelatin ising system s. 
S. T suda  (Kolloid-Z., 1929, 47, 2S—36).—At high 
temperatures, gelatin sols exhibit neither structure 
viscosity nor ageing, but both these phenomena appear 
at a definite temperature. For 2—8% sols the 
critical temperature is 33—35°, agreeing with the 
temperature of gélatinisation. The phenomenon is 
not general for colloids ; for example, mercury 
sulphosalicylic acid has no definite setting point up to 
95°. Theories of the sol-gel transformation are 
discussed. The effect of addition of salts and of 
alcohol is small, thus resembling the effect on a 
phenol-water mixture. Agar sol behaves in a similar 
manner to gelatin, and the fact that the melting 
temperature lies far above the setting temperature 
indicates that an agar sol which has been cooled and 
again warmed does not easily lose its structure 
viscosity. ‘ E. S. H ed g es .

M echanism  of the sw elling of gels. K . K r is ii- 
nam urti (Nature, 1929, 123, 242—243).—The in
tensity of the light scattered by gelatin at first 
increases and then diminishes as swelling proceeds. 
Imbibition of two kinds is probably concerned in the 
swelling : (a) the solvent is taken up inside the
structure of the gel micelles; this portion, which is 
held firmly, probably by chemical forces, increases the 
volume of the micelles, and hence the light-scattering 
capacity of the gel; (b) the solvent remains in the 
intermicellary space, diluting the gel, and diminishing 
its light-scattering capacity. A. A. E ld r id g e .

Electrolyte-free water-soluble proteins. VII. 
Hydration and sign  of charge of the ions of 
proteins. W. P a u l i (Biochem. Z., 192S, 202, 337—

364).—Viscosity measurements were made on solutions 
of various proteins with the addition of various acid 
or basic substances, the hydrogen-ion concentrations 
being determined. A table is given showing the 
maximum “ binding power ” for positive and negative 
groups of egg-albumin, serum-albumin, hsemoglobin, 
glutin, and ^-globulin. The first two of these 
are predominantly acid, the last two predominantly 
alkaline. Hemoglobin, on the other hand, is an almost 
ideally symmetrical ampholyte. The results lead to 
the conclusion that at the points of maximum 
charge there is increase of hydration with increase of 
charge and greater hydration with respect to the anion 
under otherwise equal conditions. In many cases, 
however, the viscosity increase gives place to a decrease 
before the point of maximum “ binding” power is 
reached, whilst in other cases it increases almost 
continuously until the point of maximum charge of the 
protein ions is practically attained. Certain anomalies 
in the hydration phenomena are discussed. The 
effect of the addition of caffeine on the viscosity of the 
protein solutions is also discussed and the substances 
investigated are grouped according to their behaviour 
towards caffeine. The state of combination of the 
nitrogen in hsemoglobin and in serum-albumin has 
been deduced. In the latter somewhat more than two 
thirds, in the former only about one third is present 
as diamino-nitrogen. The possible significance of 
these facts is noted. W . M cCa r tn ey .

Difference in osm otic concentration between 
yolk and white of egg. J. Straub  [with M. J. J. 
H oogerduyn] (Rec. trav. chim., 1929, 48, 49— 
82).—The concentrations of the osmotically active 
components of the white and yolk have been deter
mined analytically. Sodium, potassium, and chlor
ine ions are divided unequally and apparently inde
pendently between the yolk and white. The partial 
lowerings of the f. p. corresponding with each con
stituent have been calculated. If it is assumed that 
the skin of the live yolk is permeable to water, the 
difference of f. p. of the yolk and white requires, for 
an equilibrium state, a difference of pressure of 1-8 
atm. across the skin. As the skin could not with
stand such a pressure, it is concluded that the yolk 
and white cannot be in equilibrium. Stationary 
states other than equilibrium ones can be maintained 
only through the continual performance of work. 
That the maintenance of this work is dependent on 
the life of the egg is shown by experiments with eggs 
which have been (a) preserved, (b) frozen to —10°, 
and (c) poisoned; the difference of osmotic behaviour 
between the yolk and white after such treatments is 
much smaller than for fresh eggs. The role of the 
yolk skin and its permeability to water and dissolved 
substances in the processes performing this work are 
discussed. The work necessary during 24 hrs. is 
calculated from the gas laws to be 0-01 kg.-cal., and 
it is shown that this amount of energy may easily be 
acquired from oxidation of the dextrose in the egg 
by breathing. The method by which the energy of 
respiration may be used for the performance of work 
is discussed. R. N. K e r r .

Reversal of charge of collodion m em branes 
in solutions of alkaloids. N. K. H a r k ev itsc h
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(Kolloid-Z., 1929, 47, 101—104).—An electro-osmotic 
apparatus is described. This has been applied to the 
measurement of the charge on membranes in alkaloid 
solutions. Collodion membranes have hitherto been 
found to be uniformly negatively charged, but a 
reversal of charge is obtained in solutions of salts of 
quinine and cocaine, the charge becoming positive in 
very dilute solutions. Reversal of charge of agar 
was not found possible in solutions of quinine, but 
cellulose becomes positively charged in quinine 
dihydrochloride solution containing about 50 milli- 
mols. per litre. Collodion membranes also show 
reversal of charge in dilute solutions of the hydro
chlorides of quinoline, pyridine, and piperidine.

E. S. H e d g e s .
Action of proteins on colloidal ferric hydroxide.

H. F reundlich  and G. L in d a u  (Biochem. Z., 1928, 
202, 236).—Sensitisation and protective action are 
not determined by capillary-chemical factors, but 
are an expression of a chemical reaction similar to 
that suggested by Heymann and Oppenheimer for 
albumin-ferric chloride mixtures (cf. A., 1928, 1388).

P. W. Clu tte r b u c k .
Syneresis and hydration. Theory of syn eresis. 

S. Liepato v  (Kolloid-Z., 1929, 47, 21—28).—By 
adding various amounts of alcohol to a solution of 
geranin in water, it is possible to prepare a series of 
colloidal solutions in which the ratio of molecularly 
dispersed to colloidally dispersed phase is graded. 
Dilute sols do not show any change of viscosity with 
time, but at concentrations above 0-25% of geranin 
a marked change of viscosity with time is observed 
and has been used to determine the degree of hydr
ation of the particles. Gelatinisation of a sol is con
sidered to take place when the particles of disperse 
phase come into such proximity that their mutually 
attractive forces come into operation. Syneresis is 
considered to be a continuation of this process, the 
particles growing together so as to squeeze out the 
liquid between them. The velocities of syneresis 
and of gelatinisation increase with the concentration 
of the colloid. Experiments with different con
centrations of geranin gel indicate that the final 
stage of the gelatinisation-syneresis phenomenon is 
the production of a hydrate of geranin with 2043 
mols. of water. In reversible emulsoids the equi
librium between gel and solution is regulated by 
temperature and pressure : this fact differentiates 
reversible emulsoids from irreversible emulsoids and 
suggests a similarity between reversible emulsoids 
and crystal hydrates. E. S. H e d g e s .

Equilibrium between m ethyl alcohol, carbon 
monoxide, and hydrogen. D. F. S m ith  and B. F. 
B h a n tin g  (J. Amer. Chem. Soc., 1929, 51, 129— 
139).—A preliminary investigation of the above 
reaction at 304° and 1 atm., using a catalyst of 
zinc oxide, pure or promoted with chromic acid, 
gives a value 5-57 X 10-4 for the equilibrium constant 
[MeOH]/[CO][H,]2. The free energy of the reaction 
CO -f 2H„ =  McOH is given bv AjF1 =  — 20857 +  
41-\1T. l6g T  -  0-01423T2 -  54-42T. The fugacities 
of the components are recorded graphically up to 
400 atm. for 300°, 350°, and 400°. The results are 
not in accord with those of Kelley (B., 1926, 214)

but approach more closely those of Christiansen (A.,
1926, 358). The yields of methyl alcohol obtained in 
practice at high pressure compare favourably with 
those calculated from the thermodynamic data here 
recorded. S. K . T w e e d y .

Equilibrium  constant of the esterification  
reaction in the gaseous phase. W. S w ie n t o - 
s l a w sk i and S. P o z n a n sk i (Rocz. Chem., 1928, 8, 
527—541).—See A., 1927, 204.

M odern developm ent of the theory of solutions 
and its  significance in biology. I. E. B e n e d i- 
c e n t i and G. B . B onino  (Arch. Sci. biol., 1927, 10, 
76—86; Chem. Zentr., 1928, ii, 1189).—A discussion. 
Weak electrolytes are probably completely dissociated 
in solution. A. A. E l d r id g e .

Influence of neutral sa lts on acid-base equi
libria. VII. Apparently anom alous behaviour 
of a m ixture of a w eak base and its  salt on 
dilution and on the addition of a neutral salt. 
D issociation constant of pyridine, pyramidone, 
and /»-phenylenediamine. I. M. K o l t i i o f f  and 
W. B o sc h  (Ree. trav. ehim., 1929, 48, 37—48).— 
The following dissociation constants at 18° have been 
determined by measuring the pn of mixtures of the 
bases and their chlorides at clifferent dilutions and 
extrapolating for infinite dilution : pyridine 1-4 X 10~9, 
pyramidone 6-9 x  10-10, p-phenylenediamine 1-1X 10_s, 
3-5 xlO"12. Extrapolation for the first two bases is 
uncertain, as the dilution effect is less marked than 
required by the Debye-Hiickel equation. The influ
ence of adding the chlorides of potassium, sodium, 
and lithium and the bromide, nitrate, and iodide of 
potassium on the pa of mixtures of the bases and 
their univalent salts and also of a mixture of the 
uni- and bi-valent salts of p-phenylenediamine has 
been investigated. The anion effect on the value of 
log f 1/f0 (fi  and /„ are the activity coefficients of the 
basic ion and the undissociated base, respectively) is 
approximately the same for the four anions used 
except with pyramidone ; the pronounced anion 
effect with the latter is attributed to the formation 
of complex or undissociated salts. Potassium chlor
ide exerts approximately the same influence on the 
above expression as it does in the case of a mixture 
of a weak acid and its salt (A., 1928, 1325). The 
cation effect decreases in the order Iv>N a>L i, 
which is the reverse of that observed in the acid 
systems. In order to account for this anomalous 
behaviour it is suggested that sodium and lithium 
chlorides increase the ionic product of water.

R . N . K e r r .
Behaviour of hydrogen peroxide in aqueous 

alkali phosphate solutions. S. H u s a in  (Z. anorg. 
Chem., 1928, 177, 215—226).—The partition of 
hydrogen peroxide between alkali phosphate solu
tions and amyl alcohol has been measured, and the 
f. p. of solutions containing phosphate and hydrogen 
peroxide in the ratios 1 : 2 and 1 : 4 have been deter
mined. The results show that the tendency towards 
compound formation increases in the order primary, 
secondary, pyro-phosphate and is greater for ¿the 
potassium salts than for those of. sodium. Even in 
presence of a considerable excess of hydrogen per
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oxide tho absolute quantity of compound formed is 
relatively small, in confirmation of the observation 
of previous workers that tho solid complexes are 
largely broken down on dissolution in water.

H. F. Gil l b e .
Dependence of the osm otic coefficients on the 

structure of the ions of the tetra-alkylam m onium  
salts. L. E b ert  and J. L ang e  (Z. physikal. Chem.,
1928, 139, 584—596).—F.-p. data are recorded for 
aqueous solutions of some of the chlorides, bromides, 
iodides, and nitrates of the tetra-alkylammonium 
bases over the concentration range 0-05— 1M. Com
pared with other inorganic salts, these salts show a 
marked individual behaviour and the curves obtained 
by plotting concentration against the values of 1—<f>, 
where <f> is the osmotic coefficient, do not fall into 
groups as do those for the halides of an alkali metal. 
Tetraethylammonium iodide and tetrapropylammon- 
ium iodide show the smallest lowering of the f. p., 
and their curves lie above that for thallium nitrate. 
The anomalous behaviour of the tetra-alkylammon- 
ium salts is discussed. L. S. T heo ba ld .

Entropy and vibration num ber of elem ents. 
W. H erz (Z. anorg. Chem., 1928, 177, 116— 118).— 
The variation with at. wt. of the entropies S  and the 
vibration numbers v of tho elements in each group 
of the periodic table is such that for each group the 
quantity S\/m remains approximately constant.

H. F. Gil l b e .
Solubility. XII. Regular solutions. J. H. 

Hildebrand (J. Amer. Chem. Soc., 1929, 51, 66— 
80).—A regular solution is defined as one which 
involves no entropy change when a small amount 
of one of its components is transferred to it from an 
ideal solution of the samo composition, the total 
volume remaining unchanged. In such solutions 
association and chemical effects arc absent. If o„ 
is the activity of one component (mol. fraction N2) 
of a solution, then (i) RT  log, a2/iV2=6iV12, where b 
is a constant independent of temperature, although 
it often tends to diminish with rising temperature. 
A short discussion of this variation is given. If 
the system is unsymmetrical, then (ii) RT  logs 
a2/At2= 6 A712+ cN 13 +  . . .  (cf. Heitler, A., 1926,
1006). The constancy of b in equation (i) is 
demonstrated for solutions of sulphur, iodine, naph
thalene, and stannic iodide. The equations are also 
applied to two-phase liquid systems. If Tc is the 
critical mixing point, then 2RTc=b.  The equations 
are also confirmed by E.M.F. measurements on molten 
alloy concentration cells (Taylor, A., 1924, ii, 89). 
The following topics are discussed with relation to 
the equation : heat of dissolution, heat of mixing,
volume change on mixing. A correction term is 
introduced in Gibbs’ adsorption equation, which 
takes into account the deviation from, the ideal 
solution. The solubility of stannic iodide in tsooctane 
is 0-342 mol.-% at 25°. S. K. Tweedy.

Decom position pressure of nitrides. R.
L orenz and J. W oolcock (Z. anorg. Chem., 1928, 
177, 380).—An addition to a previous paper (cf. this 
vol., 29). References are given to previous work on 
the formation and dissociation of zirconium nitride.

A. J. Me e .

System  iron-water. G. Sc h ik o r r  (Z. Elektro- 
chem., 1929, 35, 62—65).—On the assumption that 
certain electrochemical processes alone are involved 
in the reaction between iron and water, it is calculated 
from electrochemical data that no further evolution 
of hydrogen should occur above a limiting pressure 
of (very approximately) 0-25 atm. It is found by 
experiment, however, that very much higher pressures 
than this may be reached, and it is inferred that the 
evolution of hydrogen is due to the decomposition 
of water by ferrous hydroxide (cf. Traube and Lange, 
A., 1926, 257). Evidence is cited in support of this 
contention. L. L. B ir c pm sh a w .

Derivation of the solubility product law. W. C.
V osburgh  (Proc. Iowa Acad. Sci., 1927, 34, 213—
214).—A thermodynamic derivation of the solubility 
product law is based on considerations of free energy 
and activity. Chem ical A bstracts.

Equilibria between m etals and sa lts in  m elts. 
XII. Displacem ent of the equilibrium  Cd+  
PbCl2 Pb-)-CdCl2 by additions to the metal 
phase. R . L orenz  and M. H e r in g  (Z. anorg. 
Chem., 1928, 177, 1—12).—Addition of either 
antimony or bismuth to the system Cd-fPbCl2 
Pb+CdCl, causes a displacement from right to left 
which increases as the content of added metal in
creases. Antimony forms compounds with one of 
the components, viz., cadmium, but bismuth does 
not, and the added metal is therefore considered as 
increasing the “ nobleness ” of cadmium towards 
lead. H . F. Gil l b e .

Ionic equilibria. III. Equilibrium between  
cadm ium  sulphide and dilute hydrochloric acid.
M. A umeras (J. Chim. phys., 1928, 25, 727—742; 
cf. A., 1927, 312, 1141).—The method previously 
described has been applied to this system with special 
precautions against loss of hydrogen sulphide by 
evaporation and by atmospheric oxidation. On the 
assumption that cadmium chloride and hydrochloric 
acid arc completely dissociated in dilute solution, an 
equation has been deduced from mass law consider
ations representing the solubility of cadmium sulph
ide in dilute hydrochloric acid with which the experi
mental results are in good agreement. The second 
dissociation constant of hydrogen sulphide at 16° 
has been calculated from the results with the addition 
of published data for the first dissociation constant 
and for the solubility product of cadmium sulphide; 
these give [H'][S'']/[HS']=0-59x lO"15 and 0-37 X 
lO"13. R . N . K e r r .

Application of the law  of m ass action to the 
doable decom position of [solutions of] salts.
L em archand  and (Mm e .) L emarchand (Compt. 
rend., 1929, 188, 254—256; cf. A., 1928, 1205).— 
The equilibrium constants for the reaction of barium 
sulphate with hydrochloric acid and with calcium 
chloride solutions at 100° have been calculated in 
reference to the activities of the reacting substances.

J. Gra n t .
Action of silica and alumina on sodium  

sulphate. (Ml l e .) G. Marchal  (Compt. rend.,
1929,188, 258—260; cf. A., 1926, 924).—The decom
position of anhydrous sodium sulphate at temper-
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atures up to 1300° is facilitated by the addition of 
powdered anhydrous silica or alumina, particularly 
the latter. The reaction does not proceed to 
completion. J. Gr a n t .

Gibbs' theorem  applied to heterogeneous 
equilibria. V. P olara (Atti R. Accad. Lincei,
1928, [vi], 8, 500—505).—Mathematical.

Saturation of su gar-lim e solutions. III. 
A. H. W. A te n , P. J. H. v a n  G in n e k e n , and E. 
V erw eij (Ree. trav. chim., 1929, 48, 93— 115).—The 
composition of the basic precipitates obtained by pass
ing carbon dioxide into sugar-lime solutions (A , 1928, 
21) has been determined. That of the precipitate 
obtained from solutions of fairly high concentration 
(e.g., 0-7 mol. of sugar+l-7iV-CaO) varies between 
3sugar,6Ca0,C02 and 3sugar,6Ca0,2C02 according to 
the value of R (the degree of saturation of the solu
tion) and the concentration of sugar. That of the 
precipitate formed at lower concentrations (e.g., 0-35 
mol. of sugar+TOiV-CaO) is 3Ca0,2sugar,x-CaC02, 
where x lies between 0-65 and 1-2. The solubility 
of calcium carbonate hexahydrato in sugar-lime 
solutions of varying concentrations has been deter
mined. The effect of raising the temperature to 
90° has been further investigated and the change in 
alkalinity on solution of the hexahydrate and on 
separation of the basic precipitates determined. 
Conductivity measurements of carbonated solutions 
have been carried out ; a largo decrease occurs after 
the absorption of the carbon dioxide whether a pre
cipitate is formed or not. This decrease is much 
greater than can be accounted for merely on the 
formation of undissociated calcium carbonate. It 
appears that some of the free lime must be removed 
from the solution. This conclusion is supported by 
determination of the hydroxyl-ion concentration of 
the carbonated solutions. It is assumed therefore 
that complexes formed between the carbonate and 
hydroxide of calcium are present in solution. The 
approximate composition of these complexes has 
been calculated from the conductivity of the solu
tions during the transformation of the basic pre
cipitate into the hexahydrate. It varies between 
2CaC03,Ca(0H)2 and CaC03,2Ca(0H)2. The presence 
of such complexes is confirmed by ultrafiltration 
experiments on freshly-carbonated solutions and also 
by periodic examination of the solutions under the 
ultramicroscope. R. N. K e r r .

Systems KCl-FeCl3-H 20  and AlCl3-FeCl3-H 20  
between 0 and 60°. G. Ma lq u o r i (Gazzetta, 1928, 
58, 891—898; cf. A , 1928, 20).—-The isotherms for 
the system KCl-FeCl3-H 20  at 0°, 25°, 35°, and 60° 
show that the double chloride FeCl3,2KCl,H20  is 
stable at all temperatures and separates only from 
solutions which are rich in ferric chloride. Data for 
the system AlCl3-FeCl3-H 20  at 0° show7 that the 
two solids A1C13,6H20  and FeCl3,6H20  may be present 
in the solid phase, but at 40° and 60° there is no 
ferric salt in the solid phase even when the co-existing 
solution contains 45% of ferric chloride.

O. J. W a l k e r .
Reciprocal sa lt pair M g S 0 4-2 N a N 0 3-H 20 .  II. 

W. Schroder  (Z. anorg. Chent, 1928, 177, 71— 
85)-—Isotherms of the system MgS04-N a2S04-H 20

show that at 75° astrakanite alone is present. In 
the system Mg(N03)2-MgS04-H 20 , at high nitrate 
concentrations, the transition from hexahydrate to 
monohydrate invariably takes place through an 
intermediate series of hydrates; at nitrate concen
trations lower than about 50% no monohydrate is 
formed, but a series of metastable hydrates, of 
relatively high stability, is produced. The influence 
of temperature on the system MgS04-2N aN 03-H 20  
is described. The space boundaries of the various 
phases in this system have been calculated, and the 
influence of temperature is described.

H. F. G il l b e .
Equilibria between w ater and the nitrates and 

sulphates of sodium  [and potassium ] at 50—90°. 
E. Cornec  and H. K rom bach  (Caliche, 1928, 10, 
396— 401).—In contradiction to Hamid’s results (A.,
1926, 245, 246), potassium nitrate and sodium sulph
ate are capable of co-existence in contact with the 
saturated solution at 90°. On the addition of a 
solution of glaserite to a sodium nitrate solution tho 
reaction Na2S 04,3K2S04+6N aN 03 — > 4Na2S04+  
6KN03 takes"place, the reaction products being partly 
precipitated; the resulting solution, saturated with 
sodium and potassium nitrates and sodium sulphate, 
has d 1-761. On further addition of glaserite a point 
is reached at which the double salt co-exists with a 
solution, d 1-724, saturated with sodium sulphate, 
potassium nitrate, and glaserite. At 50° darapskite 
and potassium nitrate can co-exist, but this is not 
possible for sodium nitrate and sodium sulphate; 
tho reverse obtains at 66-5°. At temperatures in 
the neighbourhood of 60° two types of solution exist, 
one saturated with sodium nitrate, sodium sulphate, 
and potassium nitrate, and the other with sodium 
and potassium nitrates and darapskite; above 60° 
the first is stable and the second labile, whilst below 
60° these conditions are reversed. H. F. G il l b e .

Thallous double halides. A. B e n r a t h  and G. 
A m m er  (Z. anorg. Chem, 1928, 177, 129—136).— 
Heterogeneous equilibria at 25° have been deter
mined for three-component systems containing thall
ous chloride and water, together with cadmium, 
mcrcuric, zinc, magnesium, calcium, strontium, or 
barium chloride. The following double chlorides 
have been found to ex ist: CdCl0,TlCl, HgCl2,TlCl, 
ZnCl,,2TlCl, ZnCl2,3TlCl, and MgCl2,3TlCl; the 
alkaline-earth metal chlorides do not form double 
salts with thallous chloride. The salts CdBr2,TlBr, 
ZnBr„,2TlBr, and ZnI2,3TlI also exist.

H. F. G il l b e .
E lim ination of system atic errors occurring  

in  the earlier therm ochem ical data. W . S w ie n - 
to sla w sk i (Rec. trav. chim, 1929, 48, 1—6).— 
Polemical. A reply to the criticism by Verkade 
and Coops (A , 1928, 845) of the author’s previous 
work (A , 1920, ii, 470). R. N. K e r r .

Calorim etric researches. II. H eat of com 
bustion of a proposed secondary calorim etric  
standard : salicylic acid. L. J. P. K e f f l e r  (J. 
Physical Chem, 1929, 33, 37—51; cf. A , 1927, 
193).—Details are given of the determination of the 
heat of combustion of salicylic acid which, as a mean 
of nineteen combustions carried out adiabatically
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Tinder varied conditions with eight different samples 
obtained by recrystallisation from three different 
preparations of the acid, has the value 5234-8 g.- 
cal.15/g. (in a vacuum). This value holds for an 
isothermal reaction at 20° approximately, and may 
be compared with 6319 g.-cal.15/g. for benzoic acid 
as standard. From an examination of the results 
of recent investigators, the value 5235 4; 1 g.-cal.15/g. 
(in a vacuum) is finally suggested.

L. S. T h e o b a ld .
Heat of formation of double chlorides of 

cadm ium  and potassium . P. A g o s t in i  (A tti R. 
Accad. Lincei, 1928, [vi], 8, 393—394).—From 
measurements of the heat of precipitation of cadmium 
hydroxide by potassium hydroxide from solutions of 
the double salts KCl,CdCl2 and 4KCl,CdCl2 and from 
solutions of cadmium chloride, the heats of form
ation of the two double salts were calculated as
3-05 and 0-989 kg.-cal., respectively.

F. G. T r y h o r n .
Therm ochem ical study in the fur an series. P. 

L a n d r ie u ,  F. B a y lo c q , and J .  R. J o h n s o n  (Bull. 
Soc. chim., 1929, [iv], 4 5 , 36—19).—Measurements 
of the heats of combustion of furan, ethylenefuran, 
furfurvl alcohol, tetrahydrofurfuryl alcohol, furfur- 
aldehyde, furoic acid, and furvlacrylic acid and of 
the corresponding benzene compounds are recorded. 
The molecular heats of formation have been calcul
ated; those for the furan compounds are lower than 
those of the corresponding benzene compounds by 
a nearly constant amount of 26-4 g.-cal. The mole
cular heats of combustion at constant pressure of 
the furan compounds are likewise lower than those 
of the corresponding benzene compounds by a mean 
value of 284 g.-cal. per mol., the maximum variation 
being 0-5%. The only exception occurs with the 
hydrogenated alcohols, but if allowance be made for 
the additional hydrogen atoms present in the benzene 
compound the corrected value is in good agreement 
with the above mean. R. N. K e r r .

Calculation oi the integral and differential 
heats of solution and dilution of potassium  
chloride and of the m olecular heat of potassium  
chloride solutions at great dilution. E. L a n g e  
and J. M oniieim  (Z. Elektrochem., 1929, 35, 29— 
33).—The experimental values obtained by Lange 
and Leighton (A., 1928, 1329) for the heats of dilution 
of dilute solutions of potassium chloride have been 
used to calculate the integral and differential heats 
of solution and dilution of potassium chloride at 12-5° 
and 25°, for concentrations ranging from 0-0007 to 
0-9028 mols./lOO mols. of water. The mean tem
perature coefficients of these quantities have also 
been calculated for the temperature range 12-5—25°, 
together with the specific and molecular heats of the 
solution over the whole concentration range. At 
great dilution, the specific heat is not a linear function 
of the concentration. L. L. B ircu m sh aw .

Transport num bers of lith ium  chloride and 
bromide, and sodium  iodide dissolved in acetone 
and alcohol. W. B i r k e n s to c k  (Z. physikal. 
Chem., 192S, 138 , 432—446).—It has been shown 
by Bruns and Thonnessen that the conductivity of 
concentrated aqueous solutions of cadmium iodide

and alcoholic solutions of cadmium iodide, potassium 
iodide, etc. is increased by the addition of iodine. 
If a slowly moving I3 ion is formed, the dissociation 
must have increased in order to account for this 
increase of conductivity. In order to find out whether 
complex aggregates exist in the solutions, the transport 
numbers of lithium chloride and bromide and sodium 
iodide in acetone and in mixtures of acetone and 
methyl alcohol were determined. Lithium chloride 
and bromide show strong association in acetone 
solution. The complexity is greatest with lithium 
chloride and decreases through lithium bromide to 
sodium iodide, which is not, or, at least, only a little, 
associated. The type of aggregate formed, i.e., 
whether it is Li2Cl2, Li3CL, etc., cannot be deter
mined by the experiments described. It is very 
probable that the acetone solution of lithium chloride 
contains very large aggregates of the form Li,,Cl,„ 
on the one hand because of the low conductivity, and 
on the other because the great influence of dilution 
on the conductivity of this solution can be explained 
only in this way. The aggregates were in each case 
destroyed by the addition of methyl alcohol.

A. J. Mee.
Effect of addition of iodine on the conductivity 

of solutions of halogen salts of sodium , lithium, 
and potassium  in m ixtures of alcohol and 
acetone. F. N ie s  (Z. physikal. Cliem., 1928, 138, 
447—458).—The addition of iodine to a solution of 
sodium iodide in acetone, or in a mixture of acetone 
and methyl alcohol, increases the conductivity. The 
effect diminishes as the proportion of methyl alcohol 
is increased. The conductivity of a solution of 
lithium bromide in acetone is also increased by the 
addition of iodine. For methyl alcohol solutions of 
lithium chloride and potassium iodide the increase 
in conductivity is confined to the more concentrated 
solutions. In acetone and in acetone-methyl alcohol 
mixtures, lithium chloride behaves like sodium iodide; 
the equivalent conductivity is increased on adding 
iodine, the increase being very much greater than 
for sodium iodide. The iodine not only affects the 
complex, but also the simple molecules, and also 
forms complex ions with the other halogens. The 
results of the experiments are not compatible with 
the theory of complete dissociation. A. J. M ee.

Effect of diffusion at a m oving boundary 
between two solutions of electrolytes. D. A.
MacI n n e s  and I .  A. Co w perthw aite  (Proc. Nat. 
Acad. Sci., 1929, 15 , 18—21).—Since the method of 
moving boundaries affords an accurate means for 
determining the transference number of an electrolyte, 
experiments have been made to determine whether 
the movement of the boundary is affected by the 
diffusion of one electrolyte into the solution of the 
other. It was found that the diffuse zone between 
the two solutions moves at the same rate as the 
fully-formed boundary, and that the latter regains 
its original sharpness shortly after restarting the 
current. The probable action of the mechanism 
involved is outlined. N. M. B l ig h .

Calculation of the [electrode] potentials of 
potassium  and sodium. P. D ro s s b a c h  (Z. 
Elektrochem., 1929, 35, 95—96).—The values pre
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viously obtained for the electrode potentials of sodium 
and potassium (A., 1928, 481) are higher than the 
experimental values. It is now found that the 
influence of concentration is considerably greater 
than had been supposed, and on allowing for this 
and re-calculating, the values £>,a= —2-72 volts and 
sk= - 2 •97 or —2-96 volts are obtained, in good 
agreement with the experimental values —2-72 and 
—2-92 volts, respectively. L. L. B irc u m sh a w .

Concentration cells in  ethyl alcohol : sodium  
and potassium iodides. G. F. I s a a c s  and J. R. 
P a r t in g to n  (Trans. Faraday Soc., 1929, 25, 53— 
59).—The E.M.F. of the cells—Ag|AgI,NaI(Cj)| 
NaI(c2),AgI|Ag, Ag|AgI,KI(c1)|KI(c2),AgI[Ag ( with 
ethyl alcohol as the solvent have been measured 
between O-OOIJV and 0-5N. Satisfactory results are 
not obtained at higher or lower concentrations, but 
within this range the E.M.F. are adequately repre
sented by Nernst’s equation in the form E = 2(1 — 
na)RTjF logf X1c1 /X2c2, where na is the anion transport 
number and X2 are the conductances at cv  c2, 
respectively. The values of na are constant except 
at the higher concentrations. Measurements of tho
E.M.F. at 25° agreed closely with those calculated 
from readings at the ordinary temperature on the 
assumption that the E.M.F. is proportional to the 
absolute temperature. F. G. T r y i io r n .

Oxide cells of cadm ium , copper, tin, and lead.
0. G. M y ie r  (J. Amer. Chem. Soc., 1929, 51,
194—207).—From potential measurements of oxide 
electrodes containing barium hydroxide as electro
lyte against standard electrodes (Maier, Parks, and 
Anderson, A., 1926, 1210) the molar free energies 
(g.-cal.) at 25° are calculated for cadmium mon
oxide (—55,064), cadmium hydroxide ( — 112,178), 
cuprous oxide (—34,672), cupric oxide (—30,800), 
stannous oxide (—61,332), and stannic oxide 
(-123.000). The heats of formation also are tabul
ated. Those calculated from the cell coefficients 
differ somewhat from those calculated from the free 
energy and entropy. Oxide electrodes are highly 
polarisable and very sensitive to traces of electro
negative impurities. It is not possible to obtain 
permanently stable cells with such electrodes.

S. K. T w e e d y .
Studies on the periodic system . I. Ionic 

potential as a periodic function. II. Ionic 
potential and related properties. G. H. C a r t -  
ledoe  (J. Amer. Chem. Soc., 1928, 50, 2855—2S63, 
2S63—2872).—I. A periodic classification is put for
ward, based on the conception of an “ ionic potential ” 
(=charge/radius). Hydrogen occurs twice in the 
system, as an alkali-like ion and a halogen-like ion, 
respectively, although the former resemblance stops 
short with the valency. The triads of group eight 
fall logically into the scheme, as also do the rare 
earths, and all the valencies of multivalent elements 
are satisfactorily provided for. The ions fall into 
families which are characterised by the degree of 
completeness of their outer electron shells.

II. The relations between ionic potential, <f>, and 
certain ionic properties are discussed. In aqueous 
solution, cations are basic, amphoteric, or acidic, 
according as <̂j> is less than 2-2, between 2-2 and

3-2, or greater than 3-2. Cations for which \ / <f> 
exceeds 2-2 form volatile chlorides which, in the 
liquid state, are non-conductors. Binary crystals 
increase in hardness as the <f> values of their con
stituents increase. The heat of hydration of gaseous 
ions increases with the <f> value and the heat of 
solution of salts with a common anion increases with 
the R value of the cation, except in the case of 
fluorides, when the reverse holds. S. K. T w eed y .

Determ ination of the activity of one substance  
from  that of another by a cell w ith  a liquid  
junction. R. F. N ie l s e n  and H . A. L ie b h a f s k y  
J. Amer. Chem. Soc., 1929, 51, 223—224).—It is 
contended that Schulnnann’s experiments, instead of 
proving that the activity coefficients of hydrochloric 
and perchloric acids are the same at all concen
trations, show that the hydrogen-ion activity in 
hydrochloric acid solutions is the same as that in 
perchloric acid solutions of the same molality. The 
method used by Schuhmann (cf. A., 1924, ii, 152) does 
not afford evidence for equal mean activity coefficients 
in equimolal solutions of two electrolytes with a 
common ion. S. K . T w e e d y .

Study of com plex form ation by the polaro- 
graphic m ethod. (Mme.) N. D e m a ss ie u x  and J. 
H e y ro v s ic y  (Bull. Soc. chim., 1929, [iv], 45, 30— 
35; cf. A., 1927, 1159).—Study of complex form
ation by an electrolytic method which makes use of 
the dropping mercury cathode has been extended 
to the salts of platinum, mercury, and copper. 
Experiments with potassium hexachloro- and hexa- 
bromo-platinates and tetrachloro- and tetrabromo- 
platinites show that the complexes in each case are 
dissociated in solution. Dissociation of tho tetra- 
cyanoplatinite ion, on the other hand, cannot be 
detected. The metal can likewise not be deposited 
from the complex cyanides of iron, zinc, and copper, 
but with those of silver, gold, and cadmium the 
metal is deposited easily and reversibly at the cath
ode. The behaviour of mercuric cyanide to which 
potassium cyanide has been added is peculiar; a 
sharp-pointed maximum is obtained on the polar
isation curve and this is attributed to adsorption of 
ions on the drops of mercury. The cyano-, tartrato-, 
oxalato-, and hyposulphito-complexes of copper have 
been examined. The cyano-complex is not dissoci
ated at all in freshly-prepared solutions, but becomes 
so partly on keeping or on dilution of the solution; the 
other three complexes are all partly dissociated. The 
constant for the oxalato-complex has been deter
mined, A'=[Cu(C20.,)2"]/[Cu”] X [C20 4"]2=0-25 X1013.

R. N . K e r r .
Current density-potential curves in the region  

of residual currents of various m etals. W. J. 
M ü l l e r  and K . K o n o p ic k y  (Z. Elektrochem., 192S,
34, 840—849).—The current densities at increasing 
potentials have been measured for copper, platinum, 
lead, iron, nickel, and aluminium in 0-02xV-sulphuric 
acid, without and with the passage of hydrogen 
through the electrolyte, using zinc as the reference 
electrode. In the case of copper, the agitation of 
the electrolyse by the hydrogen was accompanied by 
an increase in the residual current from 2 X 10~5 to
13 X10“5 amp. In the case of all the metals investig-
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ated, the residual current is strongly influenced by 
the gas content of the electrolyte. When oxygen is 
completely removed by hydrogen the residual current 
changes little and has a value less than 10'3 amp. in 
an undisturbed electrolyte, but when the electrolyte 
is saturated with oxygen the residual current reaches 
a constant value about ten times as large. Air 
produces a similar effect. The overvoltage, deter
mined by breaks in the current-potential curves, is 
practically independent of the oxygen content of 
the electrolyte with copper, lead, aluminium, and 
nickel, but with platinum and iron it is changed by 
0-14 and 0-1 volt, respectively. The apparent specific 
potentials of the electrodes, defined as the potential 
at which the current density-potential curve cuts 
the axis of zero current, are markedly influenced by 
the presence of oxygen in the electrolyte. The 
respective displacements towards the positive side 
are for copper and iron 0-05 volt, lead about 0-08 
volt, aluminium 0-15 volt, and about 0-25 volt for 
nickel. They cannot be interpreted as passivity 
effects, for these are essentially associated with higher 
current densities. The hydrogen-overvoltage curves 
can be represented by a formula of the type estab
lished by Tafel and modified by Glasstone (A., 1925,
ii, 133). For the metals, a formula of similar type 
holds. L. S. T h e o b a ld .

Periodic phenomena at the anode. W. .T.
M ü l l e r  (Z. Elektrochem., 1928, 34, 850—S52).— 
Polemical. The explanation of the periodic passivity 
of chromium and other electrodes in terms of the 
oxygen-film theory of passivity advanced by Strauss 
and Hinnüber (A., 1928, 1098) is adversely criticised. 
Previous observations of the author and his co
workers (A., 1928, 713, 1319) render it untenable, 
and further, it is pointed out that the observations 
of Strauss and Hinnüber can be explained in terms 
of the metal transformation theory of passivity.

L. S. T iie o b a ld .
Periodic phenomena at the anode. J. H in n 

ü b e r  (Z. Elektrochem., 1928, 34, 852—853).—A 
reply to Miiller’s criticism (preceding abstract).

L. S. T h e o b a ld .
Experim ental foundations of the passivity  

theory. W. J. M ü l l e r  (Z. Elektrochem., 1929,
35, 93-—94).—Examination of the current density- 
potential curves for anodes exhibiting active and 
passive states, given in a previous paper (cf. A.,
192S, 135, 713), shows that, although the oxygen 
content has a pronounced influence on the magnitude 
of the cathodic residual current, the presence of 
dissolved oxygen has no effect on the anodic part 
of the curve in the residual current region. On this 
evidence, Hinniiber’s theory of the passivating action 
of oxygen dissolved in the electrolyte on the metal 
(A., 192S, 1098), which was advanced to explain the 
phenomenon of periodic passivity of chromium and 
chromium alloys, cannot be accepted. Various 
theories of passivity are discussed, and it is claimed 
that the phenomenon of anodic passivity is always 
due, primarily, to the formation of a non-conducting 
film (salt or basic salt), and secondarily, in the case 
of metals exhibiting true (chemical) passivity, to a 
change in the atoms of the metal caused by the

high effective current density resulting from the 
deposition. L. L. B irc u m sh a w .

Experim ental foundations of the passivity 
theory. J. H in n ü b e r  (Z. Elektrochem., 1929, 35, 
95).—In reply to Müller (cf. preceding abstract), it is 
emphasised that the author’s investigations have been 
concerned only with those cases where no visible 
protective layer is formed on the passivo metal (i.e., 
chromium and chromium alloys). Reference is made 
to the fact, observed by Eggert (A., 1927, 423), that 
chromium remains active in dry hydrogen or nitrogen, 
but becomes passive on introduction of oxygen or 
exposure to the atmosphere. L. L. B ircu m sh aw .

Corrosion, residual current, and passivity.
III. F. Tödt (Z. Elektrochem., 1928, 34, 853— 
857; cf. this vol., 145).—Measurements of the 
residual currents between iron and platinum, com
bined with observations on the corrosion of the iron, 
have been made in various solutions, and it is shown 
that the current strength between a noble and a 
non-noble metal immersed in the same solution is a 
measure of the corrosion of the latter. The corrosivc 
properties of solutions and the corrosion of metals 
can thus be directly indicated by a method which is 
quicker and simpler than the classic method of 
analysis. Corrosion and passivity are discussed in 
relation to these residual currents.

L. S. T h e o b a ld .
Electrical behaviour of surfaces of corroding 

iron. A. L. McAulay and S. H. Bastow (J.C.S.,
1929, 85—92).—A study has been made of the change 
of potential with time when iron is introduced into 
O-SiY-potassium sulphate solution. It is found that 
iron, when corroding, is in a stable and reproducible 
state, and, provided that the electrodes are first aged 
by prolonged immersion in an electrolyte and the con
dition of aeration of the electrolyte is standardised, 
reproducible results can be obtained. Mild steel 
and cast iron give results similar to electrolytic iron, 
but stainless steel shows a completely different 
behaviour. The time-potential curves "show that 
the film present on iron after exposure to air increases 
its resistance to destruction by the electrolyte with 
increasing time of exposure up to about 2 lirs. Anodic 
oxidation in alkali gives films more resistant to destruc
tion than exposure to air. In all cases, however, 
prolonged immersion in the electrolyte produces the 
same final state. F. J. W ilk in s .

P assivity of m etals. II. Breakdown of the 
protective film  and the origin of corrosion  
currents. U. R, Evans (J.C.S., 1929, 92— 110).— 
An attempt has been made to decide whether cor
rosion is due to the presence of invisible cavities in 
a metal, the interiors of which, being less accessible 
to dissolved oxygen, become anodic towards the area 
outside, or to breaks in a protective film where the 
exposed metal becomes anodic towards the sur
rounding film-covered surface. Breakdown of the 
protective film on iron, steel, or aluminium tends to 
occur where the surface has been bent or cut, or 
where rolling or casting defects occur at the surface. 
The phenomena can be explained satisfactorily only 
by assuming that the places of attack represent 
weak points in the invisible oxide film. Sometimes
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(as with zinc) corrosion starts at the site of pre
existing cavities.

Differential aeration currents are due to differ
ences of potential existing between (1) the places 
where the film is kept in good repair by a supply of 
oxygen, and (2) those where it is not kept in repair. 
An E.M.F. of nearly 0-5 volt can be set up merely 
by differences in oxygen accessibility. The E.M.F. 
falls when a corrosion-current flows. The extension 
of breakdown, or the repair of the film, can be followed 
by changes in P.D. F. J. W ilk in s .

Mechanism of corrosion. U. R. E v a n s  (J.C.S., 
1929, 111—129).—The corrosion of half-immersed 
specimens of zinc, aluminium, iron, steel, and copper 
in salt solutions commences at a limited number of 
weak points, mainly along the bottom and cut edges, 
but sometimes at defects occurring in the centre, or, 
in special circumstances, at the water line. The 
insoluble corrosion products are of four different 
types which depend on the way in which the anodic 
and cathodic products come together.

Under conditions of differential aeration, electrolytic 
iron is attacked nearly as fast as steel, whilst potass
ium sulphate and potassium chloride cause similar 
rates of corrosion, although the shapes of the corrod
ing areas are different. In magnesium sulphate the 
rate of attack is slower. Zinc is attacked more 
quickly than iron, and aluminium much more slowly. 
The replacement of air by oxygen not only increases 
the rate of corrosion, but also restricts the corroded 
area to strips running along the bottom portion and 
the two edges. Doubling the breadth of half- 
immersed specimens nearly doubles the amount of 
corrosion, but increase of the length of the specimens 
has much less effect. The rate of corrosion is almost 
the same in 005J/- and 0-lilf-potassium chloride.

In the interpretation of the results it is suggested 
that the E.M.F. of the metal|oxygen cell, which 
determines the magnitude of the corrosion current 
and the rate of corrosion, is dependent on three 
factors: (a) anodic polarisation, (b) cathodic polar
isation, and (c) the fall of potential across the liquid. 
For aluminium («) is the important factor, but for 
zinc, iron, and steel (b) controls the rate of corrosion.

F. J. W ilk in s .
Ignition tem perature of com bustible gaseous 

mixtures. M. P r e t t r e  and P . L a f f i t t e  (Compt. 
rend., 1929, 1 8 8 , 397—399; cf. this vol., 33).—The 
ignition temperatures of mixtures of hydrogen and 
air, or hydrogen, oxygen, and carbon dioxide, are 
raised considerably in the presence of small quantities 
of the residual gases from a previous combustion, to 
an extent which increases with the initial pressure 
(10"4—20 mm. of mercury) and -with the hydrogen 
content. The presence of air has an analogous but 
Iras marked effect. The results explain the apparent 
divergence in the residts of various workers.

J. G r a n t .
Effect of com pression on the explosive pro

perties of explosive gas m ixtures. A. H a id  an d
A. S chm id t.— See B., 1929, 113.

Ignition of m ixtures of air w ith  natural gas 
and with m ethane by induction coil sparks.
E. G. M e ite r .—See B., 1929, S3.

T

Flam e m ovem ent in gaseous explosive m ix 
tures. 0 . C. d e  C. E l l i s . —See B., 1929, 82.

E xperim ents w ith  carefully dried substances.
D. M c In to s h  (Proc. Nova Scotian Inst. Sci., 1928, 
1 7 , 142—148).—A mixture of carbon monoxide 
(2 mols.) and oxygen (1 mol.), kept for 15 hrs. in a 
glass vessel, the lower part of which was immersed 
in carbon dioxide and ether in a Dewar flask, failed 
to explode when sparked. Even immersion for 
5 hrs. in the low-tcmperature mixture usually pre
vented an explosion. At —50° to —60°, when 1 mol. 
of water is present to 40,000 mols. of gas, explosion 
can take place.

Sodium sulphate, carefully dried in air, or by 
connexion with a tube containing liquid air or phos
phorus pentoxide, still caused immediate precipit
ation when introduced in minute fragments into a 
supersaturated solution of the same salt. No pre
cipitation occurred, however, when the salt had 
previously been heated at 45° for 1 hr., indicating 
that crystallisation was due to the decahydrate.

Chlorine failed to react with mercury at —180° 
after both had been dried by suitable means, using 
liquid air. Below —65°, however, reaction took 
place. Freshly-distilled ammonia and hydrogen 
bromide, carefully dried by means of low tem
peratures, reacted at once when brought into con
tact. The vapour pressure of water must thus be 
reduced below 0-001 mm. to prevent their interaction.

Ether, twice re-distilled at —80°, boiled at its 
normal temperature. An unsuccessful attempt was 
made to dry ether in a special apparatus of Pyrex 
glass by distillation at low temperature followed by 
slow distillation through phosphorus pentoxide.

B. W. A n d e r s o n .
K inetics of the decom position of solutions of 

sodium  hypochlorite. F. G io r d a n i  and E. 
M a t th ia s  (Rend. Accad. Sci. fis. mat. Napoli, 1928,
[iii], 3 4 , 137—141).—To confirm that the decomposi
tion of sodium hypochlorite solutions involves two 
simultaneous reactions, Na0Cl+2HC10— >XaC103+  
2HC1, 2NaOCl— >2N aC l+02, measurements have 
been made of the temperature coefficient of the 
velocity of decomposition of hypochlorite solutions. 
If the decomposition proceeds according to the first 
equation alone the velocity coefficient should be pro
portional, not only to the coefficient for this reaction, 
but also to the square of the hydrolytic constant of 
the reaction giving rise to the hypochlorous acid, and 
thus should be abnormally high. On the other hand, 
the temperature coefficient of the second reaction 
should be normal. The velocity of decomposition of 
a solution containing 0-3 g.-mol./litre of sodium hypo
chlorite was increased 6-96 times by a temperature 
rise of 15° (31—46°), and that of a solution containing 
0-381 g.-mol./litre 11-96 times by the same temper
ature rise. At 31° the influence of the alkalinity of 
the solution predominated, but at 46° this effect was 
negligible. F. G. T r y h o r n .

Influence of non-electrolytes on the velocity of 
ionic reactions. A. v o n  K is s  and ( F r l . )  L. 
H a tz  (Rec. trav. chim., 1929, 48 , 7—17).—The study 
of the reaction between iodine and persulphate ions 
(A., 1928, 1332) has been extended to the influence of
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added non-electrolytes. Addition of methyl or ethyl 
alcohol or glycerol lowers the speed of the reaction, 
whilst that of sucrose or carbamide increases it. No 
simple relation was found between the velocity and 
the concentration of non-electrolyte; log h is not 
linearly proportional to the concentration, as was the 
case for the addition of electrolytes. Neutral salt 
action in solutions to which non-electrolytes have 
been added has also been studied. Addition of 
potassium nitrate or sulphate, ammonium nitrate, 
and hydrochloric acid increases the rate in an aqueous 
ethyl alcohol solution to a greater extent than in a 
pure aqueous solution, but with the sulphates of 
aluminium and magnesium and lithium chloride the 
reverse is the case. The effect of varying the con
centration of salt in alcoholic solution has been deter
mined for lithium chloride and ammonium nitrate; 
the curves correlating velocity and salt concentration 
follow the same course as in aqueous solution, but 
deviate more markedly from the latter as the con
centration of salt increases. Variation of the con
centration of the reacting components causes a more 
marked effect for solutions to which ethyl and methyl 
alcohol have been added than for pure aqueous solu
tions ; this effect increases with the concentration of 
non-electrolyte. Increase of the iodide-ion concen
tration, that of the persulphate ion being kept con
stant, increases the rate of the reaction. The con
nexion between the reaction rate and the physico
chemical properties of the solvent, particularly the 
dielectric constant, is briefly discussed but no simple 
relation is found. R. N. K e r r .

Periodic law. P . P e t r e n k o - K r i t s c h e n k o  (J. 
pr. Chem., 1029, [ii], 120 , 225—237).—Comparative 
reaction velocity measurements for the interactions 
of potassium hydroxide, tetramethyl- and tetraethyl- 
ammonium hydroxides, barium hydroxide, thallium 
hydroxide, sodium ethoxide, metallic silver, ammonia, 
piperidine, water, ethyl alcohol, silver nitrate, potass
ium acetate, and potassium thiocyanate with halo- 
geno- and halogenonitro-derivatives of methane and 
ethane, the chlorotoluenes, and halogenoacetie acids 
have revealed that the strengths of the linkings 
which, in each case, join the methane carbon atom 
to the first-removed halogen atom vary periodically 
from the mono-, through di-, to the tetra-halogeno- 
methanes. R. J. W. L e  F é v r e .

M utarotation of galactose. T. M. L o w ry  and
G. F . S m ith  (J. Physical Chem., 1929, 33, 9—21; 
cf. Worley and Andrews, A., 1928, 374).—Data relat
ing to the mutarotation of galactose in water at 20° 
and at 0-8° are recorded, and a simplified, graphical 
method of analysing the complex mutarotation curves 
of a- and (3-galactose is described. Assuming that 
only a-, ¡3-, and ¡¿-sugars are present in the equilibrium 
mixture, the percentage of a-galactose is found to be 
approximately 30% at 20° and at 0°. Solubility 
measurements of a-galactose in water at 0° confirm 
this to a certain extent by giving an uncorrected 
proportion of 37% of the a-sugar in the equilibrium 
mixture as against the value 6-6% found by Riiber 
and Minsaas (A., 192G, 122S). L. S. T h e o b a ld .

Velocities of nitration. F . H . Co h e n  (Proe. K . 
Akad. Wetensch. Amsterdam, 1928, 31, 692—700).—

The velocity of nitration of benzene in acetic an
hydride and in glacial acetic acid has been inves
tigated at 0°, 18°, 25°, and 40°. Good bimolecular 
velocity coefficients were not obtained at the highest 
and lowest temperatures. Nitrous acid catalyses the 
reaction. The possibility of nitric acid reacting with 
the solvent is discussed. In the presence of concen
trated sulphuric acid nitric acid reacts vigorously with 
acetic anhydride to give tetranitromethane. This 
reaction is greatly retarded by carbamide. No 
nitration takes place in glacial acetic acid.

C. W. G ibby.
Stability m axim a of som e organic sub

stances. II. I. B o l in  (Z. anorg. Chem., 1928, 
1 77 , 227—252; cf. A., 1925, ii, 411).—The following 
values of the p H of maximum stability at 25° have 
been determined : ethyl b u t j T a t e  5-65, methyl benzo
ate (80°) 4-0, ethyl benzoate (80°) 4-15, phenyl acetate 
4-1, benzyl acetate 4-3, ethyl phenylacetate 4-9, ethyl 
acetoacetate 4-4, ethyl a-chloropropionate 4-0, ethyl 
hippurate 4-4, and methylacetanilide 6-0. Substances 
which are hydrolysed by both acids and alkalis may 
be classified in two groups; the members of the 
f i r s t  group have t h e i r  maximum stability at p a less 
than 5, whilst those of the second group, consisting 
of secondary amines etc., are of maximum stability in 
the n e i g h b o u r h o o d  of the neutral point. For esters 
of the fatty acids the optimum p a is for a weak acid 
lower than for a strong acid; for methyl esters the 
optimum p n is somewhat less than for the correspond
ing ethyl esters. Introduction of a phenyl group 
lowers the optimum p H and increases the velocity of 
decomposition of the ester. H. F. G il lb e .

Analogies between physiological rhythm s and 
the rhythm ical reactions in inorganic systems.
R. S. L i l l t e  (Science, 192S, 6 7 ,593—59S).—The con
ditions controlling a rhythmic reaction between iron 
and nitric acid are discussed. The rate of the rhythm 
depends on the extent of the active area, concen
tration of acid, temperature, polarisation, and length 
of the wire. Biological analogies are considered.

A. A. E ld r id g e .
Kinetics of the com bustion of carbon monoxide. 

W. F in k e l s t e i n  and W. M a sc h o w e tz  (Z. physikal. 
Chem., 1928, 138 , 369—378).—The kinetics of the 
combustion of carbon monoxide in the presence of 
glass is studied. The glass loses its catalytic activity 
in the presence of carbon dioxide. The combustion 
is a third order reaction. The mechanism of the 
reaction is explained in terms of adsorption. It 
would seem that reaction takes place between activated 
oxygen molecules adsorbed on the glass and carbon 
monoxide molecules. Two molecules of carbon mon
oxide must collide with each molecule of oxygen. 
Hence the reaction must be of the third order. The 
adsorption of oxygen on the glass must be small, as 
the catalytic effect is so low, and is physical in nature. 
On the other hand, since in glass a weak acid (silica) 
is combined with strong bases (sodium and calcium 
oxides) carbon dioxide will be attracted to the surface 
by chemical forces. The adsorption of carbon dioxide 
on the glass must therefore be of a chemical nature 
and practically irreversible. The poisoning of the 
glass surface by carbon dioxide therefore depends on
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the stability of the adsorbed carbon dioxide layer in 
comparison with that of the layers of carbon monoxide 
and oxygen. A. J. M ee.

Corrosion and rusting of alloyed and plain  
cast iron. P . K o tz s c h k e  and E. P iv o v a r s k i .—See
B, 1929, 97.

Corrosion phenom ena. XIII. D issolution  of 
metals with evolution of hydrogen, ‘ * catalytic '' 
effect of foreign m etals, and its  connexion w ith  
the overvoltage series. A. T h i e l  and J. E c k e l l  
(Korrosion u. Metallschutz, 1928, 4, 121— 133, 145— 
151; Chem. Zentr, 1928, ii, 1146).—See A , 1927, 
1034.

Activator, prom oter, or accelerator ? A.
M itta sc h  (Z. Elektrochem, 1929, 35, 96—97).—A 
question of nomenclature. L. L. B irc u m sh a w .

Acid catalysis in  hydrolytic reactions. J. N.
B ro n s te d  and W. F. K. W y n n e - J o n e s  (Trans. 
Faraday Soc, 1929, 25, 59—76).—The conception of 
an acid or base as a substance with a tendency to 
dissociate or associate protons leads to the extended 
theory of acid and basic catalysis, which ascribes 
catalytic activity to acid or basic molecules in general 
and not solely to hydrogen and hydroxyl ions. It is 
shown that there is no a priori reason for excluding 
hydrolytic reactions from the scope of this theory, 
although there is a possibility of the effects escaping 
detection. From an analysis of the conditions obtain
ing in such reactions it is shown that if in a reaction 
catalysed by hydrogen or hydroxyl ions there is a 
detectable but not too large “ spontaneous ” reaction, 
then the conditions are favourable for the detection 
of effects of acids and bases in general. To verify 
this effect measurements were made by the dilato- 
metric method of the acid catalysis of the hydrolysis 
of ethyl orthoformate, ethyl orthoacetate, ethyl ortho
propionate, ethyl orthocarbonate, acetal, and ketal. 
These substances were chosen as being themselves 
neutral and giving hydrolysis products which also 
are neutral. Catalysis by acids other than the 
hydrogen ions was undetectable in the hydrolysis of 
acetal and ethyl orthoformate, a circumstance which 
renders these reactions suitable for the determination 
of hydrogen-ion concentration and for the investig
ation of salt effects. Catalytic effects due to water 
molecules, m- and p-nitrophenol, cacodylic and acetic 
acids, as well as to hydrogen ions were observed in 
the hydrolysis of the other substances investigated. 
The activities of these catalysts were found to be 
dependent on their strengths as acids. The “ spon
taneous ” hydrolysis of the different substances em
ployed was measured, and found in each case to be 
of small velocity (kf of the order of 10~7). Values 
are given for the dissociation constants of formic, 
acetic, and cacodylic acids, and for m- and ^-nitro- 
phenol, calculated from the data for the various 
reactions in different buffer solutions. The results 
afford definite evidence of the catalytic effects of 
uncharged acid molecules, and taken in conjunction 
with previous work on the decomposition of nitramide 
and the mutarotation of dextrose, support strongly 
the extended acid and basic theory of catalysis.

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

Inhibitive action of alcohols on the oxidation  
of sodium  sulphite. H. N. A ly e a  and H. L. J.
B a c k s tro m  (J. Amer. Chem. Soc, 1929, 51 , 90—109; 
cf. A , 1927, 737).—The thermal (21°) and also the 
photochemical oxidation of sodium sulphite solutions 
in presence of isopropyl, sec.-butyl, and benzyl alcohols 
was investigated. The oxidation of the sulphite 
induces an oxidation of the alcohol to an extent which 
increases with increasing alcohol concentration when 
the latter is low, but is independent of the concen
tration when the latter is high. When two alcohols 
are present, the same net amount of alcohol is oxidised, 
each one being oxidised in proportion to its inhibitory 
power. The chain length of the thermal reaction is 
equal to the photochemical quantum efficiency, or 
the induced oxidation obeys the Einstein photo
chemical equivalence law; in the process of breaking 
the reaction chain two molecules of alcohol seem to 
be oxidised instead of one (compare Cremer, A , 1927, 
947). Copper sulphate accelerates the thermal reac
tion, but does not alter the ratio of oxidised sulphite 
to oxidised alcohol. Quinol exhibits anomalous be
haviour as an inhibitor, possibly because it is directly 
oxidised and then reacts with the sulphite. Delicate 
colorimetric methods of determining traces (0-00005 
mol./litre) of acetone, methyl ethyl ketone, and benz- 
aldehyde are recorded. Minute traces of ketones may 
be removed from lower-boiling alcohols by refluxing 
the latter for several hours with a very small amount 
of 2>-nitrophenylhydrazine, nitrogen being simultane
ously bubbled through the solution.

S. K. T w e e d y .
U se of iodine and iron as a chlorine carrier.

H. E. F ie r z - D a v id  (Naturwiss, 1929, 1 7 , 13).—In 
the chlorination of benzene derivatives iodine together 
with iron is an extraordinarily active catalyst. By 
the use of 1% of iron and 0-1% of iodine, chlorinations 
wliieh could be effected in the ordinary way only 
slowly and at high temperatures were carried out 
more rapidly and at lower temperatures. The chlor
ine derivatives obtained by this method are purer 
than those prepared with the use of iron or other 
carriers alone. Other combinations were tried, includ
ing iodine together with nickel, antimony, cobalt, 
bismuth, tin, phosphorus, and zinc, but these gave no 
satisfactory results. The catalyst goes into solution 
rapidly, producing a deep brown colour.

A. J. M ee.
D ecom position of am m onia by iron. A. M it

ta s c h ,  E. Kuss, and O. E m e r t  (Z. Elektrochem, 1928, 
34 , 829—840 ; cf. A , 1928, 605).—The decomposition 
of ammonia by iron containing 0-035% of carbon 
and by iron containing before reduction potassium 
or aluminium oxide has been studied over the range
100—450° by a dynamic method. The catalysts were 
reduced in specially purified hydrogen at 400— 480°. 
With the freshly-reduced iron, decomposition of the 
ammonia could be detected at 200°, with the formation 
of a nitride and the evolution of hydrogen. At 350°, 
appreciable amounts of nitrogen appear, and finally, 
at about 450°, a mixture of hydrogen and nitrogen 
in stoicheiometrical proportions is formed. In the case 
of iron activated by the addition of the oxides, the 
formation of nitrogen occurs first at a lower temper
ature, v iz , 100°, as well as that of the stoicheiometric
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mixture. The velocity of the ammonia decomposition 
is determined by that of the formation of the nitrogen 
from the intermediate nitride which is produced, and 
the decomposition is shown to take place in the stages 
(i) iron+ammonia=iron nitride+hvdrogen, and (ii) 
iron nitride=iron+nitrogen. The second stage is 
dependent on the temperature and on the addition 
of activators and it is generally the slower reaction, 
but under certain conditions it may become faster 
than (i). Decomposition, however, takes place exclu
sively at the metal independently of the individual 
effects of the added substances. At 360° and in the 
range 15—600 mm. pressure, the velocity of decom
position of the ammonia is independent of the total 
pressure and of the rate of passage of the gas over 
the metal.

Iron carbide, and mixtures of iron with other sub
stances, especially the finely-divided carbide obtainable 
by reduction of the cyanide (loc. cit.), have also been 
investigated as catalysts. In all cases, the effective 
portion of an iron-containing catalyst is the metal 
itself. The carbide, both fine and coarse-grained, is 
not a catalyst for the synthesis or decomposition of 
ammonia. A method by which the effective portion 
of an iron-containing catalyst for ammonia can be 
determined is described together with a new gasometer 
for storage and exact analysis; the gasometer is 
especially suitable for use with highly-purified gases.

L. S. T h e o b a ld .
Copper catalysts prepared from  precipitated  

hydroxide. I. Activity as a function of the 
temperature of precipitation. P. K. F r o l i c i i ,  
M. R. F e n s k e ,  and D. Qh ig g le  (J. Amer. Chem. 
Soc., 1929, 51, 61—65).—The catalytic activity of 
copper catalysts prepared by reduction at 200° of the 
hydroxide obtained on precipitating copper nitrate 
solution with ammonia varies with the temperature 
of precipitation. The reaction studied was the cata
lytic decomposition of methyl alcohol vapour at 360° 
(cf. A., 1928,1112); formaldehyde and methyl formate 
are produced simultaneously. A maximum activity 
occurs when the hydroxide is precipitated at 22°. 
X-Ray examination indicates that a small particle 
size of the dry hydroxide gel is associated with the 
more active catalysts. A minimum particle size at 
22“ may be produced as the result of two opposing 
factors, viz., the tendency for the initial particle size 
to decrease with falling temperature of precipitation, 
and the tendency for the initially formed particles to 
grow while the hydroxide is drying at 110°.

S. K. T w e e d y .
Copper catalysts prepared from  precipitated  

hydroxide. II. Comparison of sodium  hydroxide 
and am m onia as a precipitating agent. P . K. 
F r o l i c h ,  M. R. F e n  sice, L. R. P e r r y ,  and N . L. 
H u rd  (J. Amer. Chcm. Soc., 1929, 51, 187—193).— 
When sodium hydroxide is the precipitating agent 
(cf. preceding abstract) the catalysts are much more 
active, due to promoter action of occluded sodium 
salts. Below 313° the activity of such catalysts is 
independent of tim e; at 380° the catalytic power is 
immediately destroyed. Thus fused occluded sodium 
salts appear to cover the active patches of the cata
lysts. Copper catalysts prepared by precipitating 
copper chloride or sulphate with sodium hydroxide

are practically inactive. The promoted catalysts 
favour the formation of methyl formate in the thermal 
decomposition of methyl alcohol rather than that of 
formaldehyde. The conclusions are confirmed by 
experiments with catalysts containing known amounts 
of sodium nitrate. The results may explain some of 
the discordant observations recorded in the literature.

S. K . T w e e d y . 
Synthesis of w ater w ith a silver catalyst. II. 

Energy of activation and m echanism . A. F. 
B e n to n  and J. C. E lg in  (J. Amer. Chem. Soc., 1929, 
51, 7—18).—The synthesis of water in presence of a 
silver catalyst was investigated, the adsorption by 
the catalyst of oxygen and of water vapour (in 
presence of oxygen) being measured also. The oxygen 
adsorption is nearly independent of temperature and 
pressure (cf. A., 1927,118). Water vapour is adsorbed 
much more strongly by a silver surface covered with 
adsorbed oxygen than by a bare surface. The reaction 
rate is independent of the oxygen pressure, but pro
portional to the hydrogen pressure and to the fraction 
of catalyst surface free from adsorbed water. The 
calculated energy of activation is 16,000 g.-cal. It is 
concluded that reaction occurs at every collision of 
hydrogen with “ dry ” adsorbed oxygen in which the 
energy available on collision exceeds the energy of 
activation. The results are probably not in disagree
ment with Taylor’s theory of catalyst surfaces.

S. K. T w e e d y .
[Catalytic] synthesis of methane from  carbon 

dioxide and hydrogen. M. R a n d a l l  a n d  F . W. 
G e r a r d .— See B., 1929, 82.

[Catalytic] synthesis of higher hydrocarbons 
from  w ater-gas [at atm ospheric pressure]. II.
D. F. S m ith , C. O. H a w k , and D. A. R e y n o ld s .— 
See B „  1929, 82.

Catalytic oxidation of naphthalene. T. 
K u sa m a .—See B., 1929, 88.

Effect of inhibitors on the acid dissolution of 
copper and copper alloys. H. O. F o r r e s t ,  J. K. 
R o b e r t s ,  an d  B. E . R o e th e l i .— See B ., 1929, 98.

Theory of chem ical action in  electrical 
discharge. S. C. L in d  (Science, 1928, 67, 565— 
569).—An address to the American Electrochemical 
Society, April 26, 192S.

Form ation of ozone in the electrical discharge 
at pressures below 3 m m . J. K. H u n t  (J. Amer. 
Chem. Soc., 1929, 51, 30—3S).—During the first half 
minute the quantity of ozone formed is approximately 
proportional to the input of electricity, but equilibrium 
is soon reached. The yield increases with increasing 
pressure, but at a decreasing rate; it is independent 
of the electrode material (small electrodes were used; 
aluminium gives abnormally high results) and increases 
with increasing cathode area. The number of ion 
pairs and of ozone molecules produced are both of 
the same order of magnitude. The following mechan
ism is suggested: 0 2= 0 ++ 0 - ; 0 + +  0 2= 0 3+ ;
0 - + 0 2= 0 3- ;  < V + 0 3- = 2 0 3 or 0 3++ 0 - = 2 0 2
and 0 3~-f 0 += 2 0 2. S. K. T w e e d y .

Electrolytic preparation of hydroxylamine.
J. G. S ts c h e r b a k o v  an d  D. M. L ib in a  (Z. E lektro- 
chem ., 1929, 35, 70—S3).—D ifferent m ethods of
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determination of the liydroxylamine produced by the 
electrolytic reduction of nitric acid in sulphuric acid 
solution using a mercury cathode yield distinctly 
different results, and it is concluded that, besides 
hydroxylamine, considerable quantities of a second 
reducing agent are formed by the electrolysis. This 
is proved to be a compound of hydroxylamineiso- 
monosulphonic acid with sulphuric acid, 
(NH2,0 ,S03H)2,H2S04. A low nitric acid concentra
tion favours the formation of the wo-compound, which 
liberates iodine from potassium iodide, is oxidised to 
nitric acid by titration with permanganate in the cold, 
and is hydrolysed by heating to hydroxylamine. The 
combined sulphuric acid may be determined by titra
tion with alkali, using phenolphthalein. An electro
lyte containing the two compounds remains stable at 
the ordinary temperature for an indefinite period of 
time. An increase in the sulphuric and nitric acid 
concentrations up to certain limits (15—16iV-sulphuric 
acid and iV-nitric acid) causes an increase in the 
current yield of hydroxylamine, whilst below 3—4i\r- 
sulphuric acid a pronounced decrease takes place. 
For nitric acid concentrations above N, considerable 
quantities of oxides of nitrogen are formed. The 
most favourable acid concentrations, current densities, 
and temperatures are given, with which a mean 
current yield of GO—70% of hydroxylamine is obtain
able. Under certain conditions (e.g., the presence of 
foreign metals in the electrolyte, dissolved from the 
electrodes), the nitric acid is not reduced at the 
mercury cathode, but a hydrogen evolution of almost 
100% takes place. At higher nitric acid concentra
tions, oxides of nitrogen are formed. In these cir
cumstances, the cathode is found to be covered with 
a thin, scarcely visible film, which acts as a diaphragm 
and prevents reduction. The presence of the film 
increases the current yield of the iso-compound. At 
the end of the electrolysis, the free nitric acid may 
conveniently be removed by electrolysing with a 
copper cathode, since by this means the nitric acid 
is reduced to ammonia, whilst the hydroxylamine and 
iso-compound are unaffected.

L. L. B irc u m sh a w .
Influence of current density in the electrolytic 

preparation of sodium  perborate. F. G io r d a n i  
and R. I n t o n t i  (Rend. Accad. Sci. fis. mat. Napoli,
1928, [iii], 3 4 , 30—36).—The yields of sodium per
borate, obtained by electrolysing solutions of borax 
and sodium carbonate under conditions in which the 
current passing through the electrolyte was 10, 5, 
and 2*5 amp./litre, respectively, have been deter
mined. Assuming that the perborate is formed 
according to the schemes Na„C03— 2>-NaC03'+Na', 
2NaC03'+ 2F — >Na2G,Ofl, Na“„C20 6+ N a B 0 2+ 2 H ,0  

2NaHCO.,+NaBOH20 2, Na2B40-+2N aO H —^  
4NaB02+ H 20, it is shown that the effective instan
taneous yield of perborate is given by p=2F(V/ 

)̂t(Na.,C2O0)(NaBO2)/pj, where Pj is the current 
efficiency in the formation of sodium percarbonate, 
V the volume of the solution, and I  the current 

•intensity. F. G. T r y h o r n .

Electrolytic precipitation of m etals. K. 
Arndt (Ber., 1929, 62 , [5], 80—84).—Study of the 
distribution of a metal on a cathodic surface frequently

gives wave-like curves with distinct maxima and 
minima. Interposition of a non-conducting screen of 
mica or celluloid, pierced with a fine hole in the 
centre, between cathode and anode in the electrolysis 
of Ottel’s solution (150 g. CuS04,5H20 , 50 g. B^SO^ 
and 50 g. of alcohol per litre) causes the metal to be 
deposited in concentric rings which are more or less 
sharply defined. All the crystals have approximately 
the same size (5 a). It is considered that the current 
initially causes an approximately uniform distribution 
of crystal nuclei and that subsequently the particles in 
unfavourable positions pass into solution whilst metal 
is deposited at the favourable positions. Study has 
also been made of the deposition of copper on a silvered 
cathode without a shield with a current density so 
small that the individual crystals can be measured 
and counted, Ottel’s solution being used. Increased 
current density, cooling, or dilution increases the 
number of copper crystals, which is lessened by warm
ing or decrease in current density. At the ordinary 
temperature with 8 milliamp. the size is about 1-5 ¡x, 
with 40 milliamp. about 0-5 [x. At 0° the size is 
also approximately 0-5 |x, whereas at 35° the few 
particles may attain 5 (i. From the warm bath 
crystals are obtained as much as 5 [x long. Addition 
of 0-1% of gelatin to the acid copper bath renders 
the copper particles so small that they cannot be 
distinguished under the microscope. A uniform 
copper deposit is also obtained from a copper bath 
containing potassium cyanide. H. W r e n .

Theory of electro-deposition of chrom ium  
from  aqueous solutions of chrom ic acid. E. 
Müller and P. E kwall (Z. Elektrochem., 1929, 3 5 ,
84—89; cf. Schischkin and Gernet, A., 1928, 4S9).— 
A microscopical examination has been made of the 
deposits obtained under various conditions when 30% 
aqueous solutions of chromic acid are electrolysed, 
using smooth platinum electrodes. Photomicrographs 
are reproduced, showing the results with very carefully 
purified chromic acid, free from all traces of sulphate, 
with chromic acid 0-001, 0-01, 0-05, and 0-liV with 
respect to sulphuric acid, and chromic acid free from 
sulphate but containing tervalent chromium. The 
last-named solution was prepared by boiling chromic 
acid with hydrogen peroxide and contained about
0-13 g. of tervalent chromium to 1 g. of sexavalent 
chromium. The results confirm Midler’s previous 
view (cf. A., 1926, 913), that a non-conducting 
diaphragm of chromic chromate is formed at the 
cathode, which hinders access of chromium ions but 
is permeable to hydrogen ions. At potentials lower 
than —1-1 volt, deposition of metallic chromium 
begins to take place, the first layer of metal deposited 
forming an alloy with the platinum. In the presence 
of sulphate ions, the chromic chromate diaphragm 
is considered to be mechanically imperfect and may 
be removed by the gaseous hydrogen evolved. For 
this reason, the presence of sulphates promotes 
deposition of chromium in a bright coherent form. 
Similar residts are obtained if sulphate-free chromic 
acid containing tervalent chromium is used. A study 
was made of the cataphoretic behaviour of solid 
chromic chromate in the colloidal state, prepared by 
adding excess of alcohol to a concentrated solution
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of pure chromic acid, dissolving the brown gel, which 
formed after some time, in water, and dialysing the 
resulting solution. The chromic chromate migrates 
to the cathode, and is believed to be a basic compound 
with the composition Cr2(0H)4Cr04.

L. L. B irc u m sh a w .
Electrolytic oxidation of m ethyl alcohol in 

alkaline solution. S. T a n a k a  (Z. Elektrochem., 
1929, 35 , 38—42).—An investigation has been made 
of the relations between anode potential and current 
density in the electrolytic oxidation of methyl alcohol 
mixed with an equal volume of SX-sodium hydroxide, 
using as anode material smooth and spongy platinum, 
palladium, and rhodium, smooth gold, and silver. 
The current-potential curves for the smooth metals 
are all similar in form, but differ from those for the 
spongy metals, which resemble those obtained in the 
electrolytic oxidation of formaldehyde in alkaline 
solution (cf. Müller and Takegami, A., 192S, 1338). 
A current rise is observed in the low potential region, 
followed by a sudden fall, after which a second current 
rise occurs in the high potential region. In no case 
was any evolution of gas observed on the first rise, 
and with the smooth metals, the current rise at low 
potentials was absent. With rising temperature, the 
first rise becomes steeper and leads to higher current 
densities. The anolyte was analysed for form
aldehyde and formic acid. No aldehydo appears to 
be produced, and it is considered that the reaction 
occurring in the low potential region may be repre
sented by CH30 '+ 0 H '—4 faradavs=H-CO,,H+2H' 
or CH3Ö'-f 30H '—4 faradays=H-C02H +2H 20. A 
theory developed to explain the observed phenomena 
is based on the supposed adsorption of the alcohol 
anions on the electrode surface.

L. L. B ircum shaw .
Regularity of the physical and chem ical action 

of A'-rays. R. G lo c k e r  (Z. tech. Phys., 1928, 
9 , 201—207 ; Chem. Zentr., 1928, ii, 1063).—The law 
of photochemical equivalence is not applicable to 
X-rays, since the number of electrons liberated as a 
secondary process far exceeds that of the electrons 
primarily liberated by the absorption of the radiation. 
In photochemical reactions in solution, electrons 
liberated from all the molecules present, and not 
merely those of the solute, are active in the chemical 
change. A. A. E ld r id g e .

Photo-expansion of chlorine. W. H. M a r t in ,  
A. F. W. C o le , and E. E. L e n t  (J. Physical Chem., 
1929, 3 3 , 14S— 153).—Contrary to the observation of 
Slienstone (J.C.S., 1897, 71, 471), purified and dried 
chlorine still shows expansion when exposed to light. 
Chlorine fractionated by means of liquid air over 
purified phosphorus pentoxide showed practically no 
decrease in expansion, as compared with the undried 
chlorine, when insolated by the light from a carbon 
arc. Baking-out the expansion bulb at 425° under a 
pressure of less than 0-0001 mm. of mercury for 4 
days before admission of the dried chlorine had no 
effect on the photo-expansion. The present experi
ments together with those previously reported (A.,
1926, 559) show that dried chlorine at 1 atm', and at 
lower pressures exhibits no abnormal scattering nor 
any fluorescence which can be detected visually or

pho tograph ically . T he assum ption  th a t  d ry  chlorine 
does n o t expand  on insolation  b u t re -rad ia tes  adsorbed 
energy  is u n w arran ted . L. S. T h e o b a ld .

Photochem ical union of hydrogen and chlorine.
A. J. A llm a n d  and E . B e e s le y  (Nature, 1929,123, 
164).—The results of a study of the effect of the 
intensity of monochromatic light arc in agreement 
with those of (Mrs.) Chapman, Kornfeld and Steiner, 
and Marshall. The effect of wave-length (A.) on the 
quantum efficiency is as follows: 2600, 0-10; 3130,
0-49; 3650,0-53; 4050,1-00; 4360,0-67; 5460,0-22. 
The sensitivity of the gas used corresponded with a 
yield of the order of 2 x 105 mols. of hydrogen chloride 
per quantum of blue light absorbed ; the mixture 
showed no induction period, but gavo a marked 
Draper effect during the first instants of insolation. 
The relative temperature coefficients (between 19-7° 
and 25°) of the quantum efficiency increase slowly 
with wave-length between 3130 and 4360 A. When 
acting simultaneously, two monochromatic beams 
gave a velocity equal to the sum of their separate 
effects. A. A. E ld r id g e .

Budde effect in bromine. E. M a tth e w s  (Trans. 
Farada\' Soc., 1929, 25 , 41—43).—A slight expansion 
on illumination by a 100-c.p. lamp was recorded for 
mixtures of dried bromine vapour and air at temper
atures between 20° and 95°; a smaller expansion was 
shown by dry bromine vapour in the absence of air, 
and a somewhat greater one in the case of a mixture 
of bromine vapour and air which had not been dried 
over phosphorus pentoxide. F. C. T r y i io r n .

Further test of the radiation hypothesis. L. S.
K a s s e l  (J. Amor. Chem. Soc., 1929, 51 , 54—61).— 
The decomposition rate of nitrogen pentoxide, even 
at very low pressure, is not increased by radiation of 
wave-length less than 5 ¡j.; not more than 3% of 
the total thermal reaction can be caused exclusively 
by radiation of wave-length less than 5 ¡j.. The region 
between 5 and 10 ¡x may be all-important if the radi
ation theory is the true explanation (which is improb
able) of the anomalous nitrogen pentoxide decom
position. If the diameter for intrinsic energy transfer 
of the nitrogen pentoxide molecule is approximately 
independent of the energy, and if it is larger than the 
kinetic theory diameter (which would supply an 
explanation of the anomalous decomposition rate), 
then the thermal conductivity of the gas should be 
abnormally large. ' S. K . T w e e d y .

M echanism  of the photochemical decom 
position of nitrogen pentoxide. W. P. B a x te r  
and R. C. D ic k in so n  (J. Amer. Chem. Soc., 1929, 
5 1 , 109—116).—From measurements of the relative 
rates of decomposition of nitrogen pentoxide at 0° 
by radiations of wave-lengths 4350, 4050, and 3660 A., 
and comparison with the rates of decomposition of 
nitrogen dioxide, it is concluded that the mechanism 
of the pentoxide decomposition is essentially that 
suggested by Norrish (A., 1927, 119, 528).

S. K. T w e e d y .
H erschel effect. L u p p o -C ram er (Z. wiss. Phot.,

1928, 2 6 , 249—259).
Spectral distribution of the inner photo

effect in the silver halides. E. A. K i r i l l o v  (Z.
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wiss. Phot., 1928, 26, 235—248).—The photo-electric 
conductivity of granular layers of silver halides has 
been investigated. New maxima in the longer waves 
have been found. In the case of silver bromide, the 
conductivity was less in the presence of light.

W. E. D o w n e y .
Photolysis of silver brom ide. E. M u t t e r  (Z. 

wiss. Phot., 1928, 26, 193—234).—The bromine 
liberated by the photolysis of silver bromide in the 
presence of water exists as ions. Nitric acid dissolves 
the photolytic silver in small degree, the degree of 
regression being a function of the time and of the 
concentration of the solution. As a result of second
ary reactions, hydrogen ions and free oxygen also 
appear. This behaviour is explained by the hypo
thesis that the hydroxyl ion behaves as an acceptor. 
The nitrite ion behaves similarly. The quantum 
yield in the presence of the nitrite ion is approximately
1. For equivalent substances the yield is only 
about 0-1 owing to the strong regression. Thus, the 
same amount of silver causes a much stronger blacken
ing in the presence of nitrite than in that of equivalent 
substances. W. E. D o w n e y .

Photolysis of silver halides in the light of the 
quantum theory and the photo-electric effect.
H. K ie s e r  (Z. wiss. Phot., 1928, 26, 275—287).— 
Theoretical. Cf. Mutter (preceding abstract).

W. E . D o w n e y .
Sensitometry of desensitised  film s. H. A r e n s  

and J. E g g e r t  (Z. wiss. Phot., 1928, 26, 111—126).— 
Three-dimensional models have been prepared showing 
the relationships between the darkening D  and log i 
and log t for the Agfa “ extra rapid ” plate and for 
the same plate when desensitised before exposure by 
immersion in 1 /2000 phenosafranine solution contain
ing 2% of potassium bromide. The forms of surface 
obtained differ in both position and form. For the 
desensitised plate a section parallel to the log t axis 
exhibits maxima, which decrease as i decreases; at 
low values of i no darkening is produced. The 
intensity plane, parallel to the log i axis, is of the 
normal form, which, however, remains unaltered at 
high values of t. Although the desensitised plate has 
a rather steeper intensity curve, there is no typical 
difference in the time curves. The Schwarzschild 
exponent n assumes anomalous values for the desensi
tised plate; over a wide range n = 0  and in the region 
of reversal n ~  —2-3. No simple numerical expression 
can be obtained for the degree of desensitisation.

H. F. G il lb e .
Relation between the photo-electric and the 

photographic effect in  silver brom ide. L. W. 
Butler (Proe. Iowa Acad. Sci., 1927, 3 4 , 277).— 
I’he^results obtained by Toy, Edgerton, and Vick (A.,
1927, 293) are confirmed. Chem ical  A bstracts .

Photometric and spectrophotom etric studies. 
“I- Reflexion spectroscopy. K. S ch a ttm  (Z. 
''iss. Phot., 1928,26,97—110).—A method is described 
for the measurement of reflexion spectra, especially 
°f opaque substances. The reflexion spectra of a 
number of aromatic azo-compounds have been deter
mined, and in general the curves obtained resemble 
those of the absorption spectra. The influence of 
irradiation on films of a number of dyes has been

investigated; the number of large particles increases, 
W hilst the reflexion, and to a smaller extent the 
absorption, spectra are altered; this effect is depen
dent on the presence of oxygen, since it is at a maxi
mum in pure oxygen but is not produced in a vacuum 
or in an atmosphere of hydrogen, and is probably 
partly photochemical and partly physical in nature. 
Analogous effects on the spectra are produced in 
some cases by treatment of the film with hydrogen 
peroxide, whilst coagulation of certain dye solutions 
by electrolytes results in similar effects.

H. F. G il lb e .
Influence of m etallic m agnesium  on the form 

ation of form aldehyde and sugars by the action  
of ultra-violet rays on calcium  hydrogen carbon
ate solutions. G. M e z z a d r o l i  and E. V a r e t o n  
(Atti R. Accad. Lincei, 1928, [vi], 8, 511—515).— 
The power to reduce iodine solution acquired by 
calcium hydrogen carbonate solutions on exposure to 
ultra-violet rays (cf. Mezzadroli and Gardano, A.,
1928, 255) rises to a maximum after 30 min. when 
open basins, or after 1 hr. when closed transparent 
vessels, are used to contain the liquid, the reducing 
power being the higher in the latter case. The total 
amount of reducing substances formed is increased 
by the presence in the solutions of metallic magnesium, 
which also results in the formation of sugars which 
reduce Fehling’s solution and form an osazone.

T. H. P o p e .
Induction period and after-effect in  photo

chem ical reactions. R. M. P u r a k a y a s t h a  (J. 
Indian Chem. Soc., 1928, 5, 721—732).—The induc
tion period in the photo-bromination of cinnamic acid 
and stilbene (A., 1926, 366; 1928, 172) is diminished 
by any factor (e.g., temperature, intensity of light) 
causing an increase in the velocity of the reaction. 
During the oxidation of tartaric acid by bromine 
(A., 1925, ii, 1179) the induction period increases with 
increased concentrations of tartaric acid, and to a 
certain point with bromine. Above this concentra
tion of bromine a decrease is manifested owing to 
reaction being due to free bromine molecules. 
a-Hydroxy-P-phenylpropionic and mandelic acids are 
oxidised by bromine in the dark, the latter only 
slowly. The reactions are markedly accelerated by 
light, and then show both induction periods and 
after-effects. When potassium bromide is added to 
any of the above oxidation reactions in a concentration 
eight to ten times as great as that of the bromine the 
induction period either disappears or is reduced con
siderably. The period of gradually increasing velocity 
observed in these oxidations is not explained satis
factorily by Ghosh and Basu (A., 1928, 970), and it is 
assumed that the bromine molecules are hydrated. 
Whilst such molecules are active in the dark, on 
exposure to light they become activated, and this 
period of activation is, presumably, the induction 
period. In presence of bromide ions only a small 
percentage of the hydrated molecules exist as such 
owing to the change B r ' - f - B r ,B r 3', and reaction 
proceeds normally. The after-effect is probably due 
to the existence of chain-reactions. H. B u r to n .

Photochem ical studies. VIII. Photochem ical 
decom position of m alonic acid both in  the
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presence and absence of uranyl sulphate. W. C. 
P ie r c e ,  A. L e v ito n ,  and W. A. N o y e s , jun. (J. Amer. 
Chera. Soc., 1929, 51, SO—89).—The early stages of 
the decomposition lead almost exclusively to the 
formation of carbon dioxide and acetic acid, both in 
the presence and in the absence of the catalyst. The 
quantum efficiency of the catalysed reaction is smaller 
than that of the uncatalysed reaction and is not 
markedly influenced by the wave-length. In presence 
of radiation from a mercury arc lamp the decomposi
tion rate increases with addition of uranyl sulphate 
and approaches a practically constant value, whereas 
with constant catalyst concentration the rate of decom
position of malonic acid is approximately proportional 
to the cube root of the acid concentration. The 
degree of ionisation of the acid seems to bo without 
influence on the rate, since the addition of sulphuric 
acid is without effect. There is no evidence for the 
formation of a light-sensitive complex molecule, but 
the possible existence of such a complex is not 
eliminated. The results seem to indicate that there 
are two independent reactions, due to the light 
absorbed by the catalyst and by the malonic acid, 
respectively; it is possible, also, that with constant 
malonic acid concentration the rate of the catalysed 
reaction is proportional to the intensity of the light 
absorbed by the catalyst. The mechanism may 
involvo the deactivation of uranyl sulphate molecules 
by collision with other uranyl sulphate molecules or 
with malonic acid molecules. Below 0-013/, uranyl 
sulphate behaves towards plienolphthalein as though 
it were an equivalent amount of sulphuric acid.

S. K . T w e e d y .
Zinc oxide and chlorophyll as optical sen- 

sitisers. J. Bohi (Helv. Chim. Acta, 1929, 12,
121—153).—An experimental investigation based on 
the theoretical views of Baur (A., 1928, 1338). The 
sensitising action of zinc oxide on the reduction of 
Prussian blue and of copper salts with and without 
the addition of anodic depolarisers (dextrose and 
glycerol) has been examined. Even in the presence 
of dextrose the reduction of Prussian blue by light 
reaches an equilibrium value of only 30%. On the 
other hand, if an anodic depolariser be present cupric 
salts are reduced by light to the cuprous state and 
finally to the metallic state and the amount of reduced 
copper obtained is linearly proportional to the dur
ation of exposure to light. Without an anodic 
depolariser only cupric oxide is obtained, a fact which 
is attributed to oxidation of cuprous oxide formed at 
first. By the action of fight on electrolytic gas in 
the presence of moist zinc oxide, water and hydrogen 
peroxide have been obtained.

Reduction of a large number of azo-dyes takes 
place by exposure to light in the presence of chloro
phyll in methyl-alcoholic solution. The chlorophyll 
itself is destroyed, but this can be prevented by 
adding one of the following anodic depolarisers : oil 
of turpentine, piperidine, phenylhydrazine. Addition 
of the last-named was found to produce the most 
rapid photolysis. Some other vat, azine, and tri- 
phenylmethane dyes have also been studied. No 
reduction is obtained by exposure to light in the 
presence of chlorophyll alone, but by addition of 
phenylhydrazine reduction takes place. Experiments

have also been carried out on systems in which the 
chlorophyll is in one liquid layer, i.e., a solution in 
benzene or carbon tetrachloride, and the dye is in 
another aqueous layer; the sensitising action of 
chlorophyll in these systems is reduced.

R. N. K e r r .
Action of light on anthracene. E. H ib b e r t .— 

See B., 1929, SS.
Chain reactions. M. B o d e x s te in  (Sitzungsber. 

Preuss. Akad. Wiss. Berlin, 1928, 490—497).

Ignition of detonating gas by hydrogen atoms. 
F . H a b e r  and H . D. v o n  S c h w e in i tz  (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1928, 499—506).—Accord
ing to Bonhceffer and Haber (cf. this vol., 11) the 
mechanism of the burning of detonating gas is a 
chain reaction of the form (a) O H +H 2= H 20+H , 
(6) 2 H + 0 2= 2 0 H , so that the addition of a sufficient 
quantity of hydrogen atoms or hydroxyl radicals 
should bring about explosion at the ordinary temper
ature. This has been accomplished for hydrogen 
atoms. A stream of hydrogen was fed into an arc, 
a small concentration of hydrogen atoms being thereby 
produced, and their recombination prevented by rapid 
cooling. The stream of molecular and atomic (about
0-1%) hydrogen was then brought into contact with 
oxygen. A definite lag, varying in duration according 
to the strength of the arc current, was observed 
between switching on the arc and the commencement 
of the explosion. That the explosion was due to 
decomposition products of hydrogen was established 
by the fact that no explosion occurred when hydrogen 
was replaced by argon.

In other experiments arranged, e.g., to eliminate 
the possibility that the explosion could be due to 
direct heating by the arc, similar results were obtained.

The explosion cannot be due to the heat developed 
by such reactions as 2H + 0 ,502= H 20 + 1 5 7  kg.-cal., 
for this would require a 5% concentration of hydrogen 
atoms in order to produce the ignition temperature 
of 600°, as against the measured concentration of
0-1%. S. J. G re g g .

Compounds of alkali phosphates w ith  hydrogen 
peroxide. H. M e n z e l  and C. G a b le r  (Z. anorg. 
Chem., 192S, 177, 187—214).—The solubilities have 
been determined of the salts Na4P20 7,10H20 , KH2P04, 
and Na2H P04,12H20  in water from about —3° to 
+25° and in aqueous hydrogen peroxide solutions of 
various concentrations at 0°. The formation of com
pounds between hydrogen peroxide and the phosphates 
is indicated by the rapid increase of solubility as the 
hydrogen peroxide concentration increases. Cryo- 
scopic measurements with phosphate in hydrogen 
peroxide solution, and determination of the partition 
coefficients of hydrogen peroxide between these solu
tions and amyl alcohol, also indicate some combin
ation between the hydrogen peroxide and the dis
solved phosphate. By evaporation of the solutions 
at the ordinary temperature in a current of dry air 
the compounds Na2HP04,2H20 2, K2H P04,2-5H20 2, 
and KH2P 04,1—1-25H20 2 have been isolated; the 
sodium compound, although hygroscopic, is stable in 
dry air, and may be differentiated both microscopically 
and by its X-ray diagram from Na2H P04,2H20 ; the
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compound K2HP0„2-5H20 2 is similar to the sodium 
salt. The monopotassium compound is considerably 
less stable, whilst the analogous sodium salt has not 
been prepared. By precipitation with alcohol an oily 
substance is obtained, of approximate composition 
Na2HP04,2H20 2,10H20 , which, however, on evapor
ation yields only Na2H P04,2H20 2. The formulae 
ascribed to these substances are supported by the 
observations that ether extracts hydrogen peroxide 
from the salts, and that at 130° in a vacuum hydrogen 
peroxide is evolved, leaving the anhydrous salts. 
These compounds are thus to be distinguished from 
the true perphosphates obtained eleetrolytically.

H. F. G il lb e .
Constitution of double sa lts. XV. A m m ine  

iodides. G. S p ac tj and 0 . Voicu (Bui. Soe. 
Stiinte Cluj, 1928, 4, 42—56; Chem. Zentr., 1928, ii,
1196).—The following compounds are described: 
(NH4)2[ZnI4(C5H5N)2l, from zinc ammonium iodide 
and pyridine in benzene, yellow, decomposed by light 
and air, and hydrolysed by water; 
Na2[ZnI4(CfiH5-NH2)2], stable in air; K[PbI3(NH3)3] ; 
[CdI4][Ba(H20)2(C6H 5-NH2)2] ; [HgI3][Cu(C5H5N)4] ; 
[HgI3][Cu(C5H5N)6]. A. A. E l d r id g e .

Dehydration of 3C d S 04,8H20 .  L. C o n ig lio  
(Rend. Accad. Sci. fis. mat. Napoli, 1928, [iii], 34, 
119—122).—The hydrate 3CdS04,5H20 , formed from 
3CdS04,8H20  at 41-5° (cf. Carpenter and Jette, 
A., 1923, ii, 292), exists over a range of more than 70°. 
At about 120° the hydrate 3CdS04,2H20  is obtained, 
and at about 138° the hydrate 3CdS04,H20 . This 
last is converted into the anhydrous salt at 150°. 
The continued existence of the termolecular complex 
3CdS04 in the above hydrates is noteworthy.

E. W. Wign a l l .
Reaction of fusible and infusible w hite precipit

ates of m ercury [m ercuriam m onium  chlorides]. 
P. Ray and P. B a n e r j i  (J. Indian Chem. Soc., 1928, 
5, 715—719).—Ammoniacal hydrogen peroxide con
verts both the infusible (I) and fusible (II) white 
precipitates of mercury, HgCl,NH2 and HgCl2,2NH3, 
respectively (cf. Franklin, A., 1905, ii, 581; 1907, 
ii, 264), into mercury and ammonium chloride. 
Mercuric oxide also gives mercury under the same 
conditions and is probably an intermediate product. 
Ethyl mercaptan reacts with I in alcoholic solution, 
yielding mainly mercuric mercaptide and smaller 
amounts of ethylthiolmercuric chloride, ammonium 
chloride, and ammonia. Under similar conditions II 
furnishes approximately equal amounts of the above 
mercaptides, indicating that dissociation of II occurs 
thus : [Hg(NH3)2Cl2] HgCl2+2N H 3 or 
[HgNH2]Cl+NH4Cl. When I or II is treated with 
thiocarbamide in aqueous or alcoholic solution, 
ammonia is evolved and mercuric sulphide and the 
double compound of mercuric chloride and thio
carbamide are precipitated. The soluble residue 
contains ammonium chloride and gives on treatment 
with ammoniacal silver nitrate silver cyanamide. 
Thiocarbanilide and I give mercuric sulphide and 
diphenylguanidine hydrochloride, also formed 
together with ammonium chloride from II. It is 
concluded that I reacts as the equilibrium mixture 
HgCl,NH2^ [H g :N H J C l. H. B u r to n .

B oron hydrides. XII. B 10H U. A. S to c k  and 
E. P o h la n d  (Ber., 1929, 62, [5], 90—99; cf. A., 
1926,1217).—The initial material consisted of residues 
of boron hydrides remaining after heating B4H10 and 
from which B ,H e and unchanged B4H 10 had been 
removed. The product after 4 years in a vacuum 
contained nothing volatile except B10H U, a little 
hydrogen, and some B 5H9; the less stable B 5H>9 
had become decomposed. The non-volatile residue 
in the tubes consisted of the colourless hydride con
taining 12 atoms of boron, and the yellow hydride 
(B : H =  about 5 : 4) insoluble in carbon disulphide. 
The hydride BgH9 combines with ammonia, giving 
the compound B5H9,4NH3, which passes at 200° into 
hydrogen and B3N3H 6. The hydride B 10H 14 is 
separated from the small amounts of accompanying 
volatile hydrides by fractional condensation. The 
pure material has m. p. 99-6—99-7°. The vapour 
tensions between 55° and 156° are recorded and from 
these the b. p./760 mm. is calculated to be about 213°. 
The values cZatnK tcmi’- 0-94, a!99'0 0'92, and d100 0-78 
(molten) are given. The hydride is stable at the 
ordinary temperature, but decomposes slowly at 200°, 
extensively at 250°, giving hydrogen and a non
volatile, yellow material. Air and oxygen in the 
absence of moisture do not affect it at 50—60°. It 
is insoluble in water, by which it is quantitatively 
hydrolysed at 200° to boric acid and hydrogen; the 
action occurs moderately rapidly at 100°, but very 
slowly at the atmospheric temperature. Incomplete 
hydrolysis with an excess of water does not appear to 
yield any other hydride, but a boron compound with 
about the same volatility as water appears to be 
produced when the hydride is in excess. Sodium 
hydroxide dissolves B )0H 14 and the solution con
tinuously evolves hydrogen; very stable, partty 
oxidised boron compounds appear to be produced. 
At low temperatures, B10H l4 combines loosely with 
about 6NH3, which is evolved at the atmospheric 
temperature. When it is heated with ammonia a 
complex change occurs accompanied by evolution 
of hydrogen but without production of B3N3H6. 
Electrolysis of solution of B 10H 14 in liquid ammonia 
follows a complicated course, but the electrolyte 
character of the additive compound is established. 
Hydrogen chloride does not react with B10H 14 in 
presence of aluminium chloride at 100°. Apparently, 
the treatment of B 10H 14 with an excess of iodine leads 
to two groups of products, one of which is soluble in 
carbon disulphide and contains mainly the di-iodo- 
compound B10H 12I2, whereas the other is insoluble 
in carbon disulphide and contains 10—12 atoms of 
iodine in the molecule. The intermediate iodides 
are obviously unstable. Boron tri-iodide is not 
produced. B J0H U forms rhombic crystals, a : b : c =
0-6935 : 1 ; 0-2728. Rontgenographic investigation 
affords little evidence of the structure of the molecule.

H. W r e n .
H eterotri-salts. V. H eterotri-borates and 

their isom orphism  w ith  other heterotri-series.
G. C a n n e r i  (Gazzetta, 1928, 58, 840—844; cf. A.,
1927, 220).—Since the radius of the boron atom is 
presumably not much different from those of silicon 
and phosphorus, it seemed likely that boron might 
be able to replace these two elements as the central
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atom in the complex anions of silico- and phospho- 
tungstovanadates of the types 
R8| Si(W20 7)x(V20 6)y],«H20  and 
R ?[P(W20 7)i (V20 s)v],?;H20 , respectively, where a;+ 
y —6. By allowing solutions containing commercial 
boric acid and alkali tungstates and vanadates to 
crystallise at the ordinary temperature small quanti
ties of alkali polyborate separate at first. From 
the reddish-brown liquor which finally remains, small 
amounts of large brown crystals separate, which show 
the same crystallographic characteristics as the 
above-mentioned silico- and phospho-tri-salts. They 
are mixed crystals containing silicon and phosphorus, 
which were originally present as impurities in the 
boric acid, and they are not formed if the latter is 
purified by recrystallisation before use. Borotung- 
stovanadates could not be obtained in the pure state, 
showing that boron is apparently incapable of co
ordinating the W20 7 and V20 6 groups simultaneously.

0 . J. W a lk e r .
Hydrated alum inium  silicates. I. Rehydr- 

ation of m etakaolin and synthesis of kaolin. C. J. 
V an N ieu w en b u r o  and H. A. J. P ie t e r s  (Rec. trav. 
chim., 1929, 48, 27—36).—Metakaolin (dehydrated 
kaolin) when treated with steam under a pressure of 
about 100 atm. for 2—6 days takes up water. This 
reaction is never wholly complete, the maximum 
amount of water present after rehydration being 
14-5% (theory 15%). The amount taken up is 
dependent on the temperature of ignition of the 
original kaolin. If this is above 850°, the faculty of 
rehydration is gradually lost. Alumina takes up 
water when treated in a similar way : the amount 
taken up corresponds with the formula A120 3,H20, 
but the product obtained is not identical with 
diaspore. The water taken up in this case also 
depends on the temperature of ignition of the alumina; 
if this be above 1000° a sharp break in the percentage 
of water taken up occurs. Under the same conditions 
amorphous silica takes up a quantity of water not 
exceeding 5-3%. It is shown that metakaolin cannot 
be simply a mixture of alumina and silica, since an 
artificial mixture of the two oxides in the correct ratio 
takes up only 11% of water. A product resembling 
kaolin has been synthesised by precipitating alumina 
and silica together in the correct proportions and 
treating the dried precipitate with steam for 12 days 
under a pressure of 200—260 atm. The water 
content is low, 9-1% (theor. 14-0%), but the solu
bility in dilute hydrochloric acid is of the right order 
and the physical properties are in good agreement 
with those of kaolin. R. N . K e r r .

Action of alum inium , ferrous and ferric iron, 
and m anganese in base-exchange reactions.
O. C. M a g is ta d .—See B., 1929, 93.

Higher oxides of som e rare-earth elem ents. 
H. A. P a g e l  and P. H. M.-P. Brinton (J. Amer. 
Chem. Soc., 1929, 51, 42—54).—The composition of 
air-ignited praseodymium oxide varies with the 
conditions of ignition and especially of cooling, but 
with any specific set of conditions reasonably con
cordant compositions arc obtained. By heating lower 
oxides at 370° for 11-5 hrs. in pure oxygen under a 
pressure of 215 lb. per sq. in., praseodymium dioxide

of 99-2% purity is obtained. Higher purity could 
never be attained. The presence of ceria produces 
an abnormally high degree of oxidation of praseo
dymium only when the oxygen is under pressure. 
The oxide Pr6Ou dissociates above 700°, but re- 
oxidises on cooling below 400° (cf. Prandtl and 
Huttner, A., 1926, 137). Lanthanum, neodymium, 
samarium, gadolinium, erbium, and ytterbium formed 
no higher oxides, and it is questioned whether these 
elements should occupy other than the third group of 
the periodic table. A method of adapting a balance 
for weighing hygroscopic substances is described, as 
well as a furnace applicable for the study of oxidation 
under pressure. S. K. T w ee d y .

Silicic acids. W. Dilthey and E. Holterhoff 
(Ber., 1929, 62, [5], 24—31).—The difficulty of 
differentiating between combined and adsorbed 
water in silica gels has led the authors to attempt the 
union of the hydroxyl group with the silicon atom 
without the presence of water. For this purpose, 
silicon tetrachloride is allowed to react with about
4-5 mols. of triphenylcarbinol in anhydrous ether at 
the atmospheric temperature. The separated silicic 
acid is washed with anhydrous ether until the solvent 
is free from triphenylmethyl chloride as judged by the 
absence of halochromism on addition of concentrated 
sulphuric acid and exposed to the air for not more 
than |  hr. The product then contains 29-6—26-2% 
of water and hence cannot consist of orthosilicic acid 
(H20=37-5% ). Variation in the temperature of the 
reaction between 2° and 35° shows the proportion of 
water to diminish somewhat with rising temperature, 
the extreme values being 28-1% and 26-6%, with a 
mean value of about 27-5%. If the proportion of 
triphenylcarbinol is reduced to 3 mols., hydrogen 
chloride is evolved and a chlorine-free silicic acid is 
produced containing only a slightly smaller percentage 
of water, which, in the most favourable case, is 
1% greater than that required by metasilicic acid.

The silicic acids thus obtained continuously lose 
water on exposure to air. Products dried until the 
water content is about 17% and then allowed to 
re-absorb moisture become constant in weight when 
25% of the latter is present. Subsequent dehydration 
in a vacuum proceeds rapidly and rehydration of a 
product containing 13% of water leads to a material 
containing 25%. This amount is 1% in excess of 
that required for metasilicic acid, but 2% below that 
of the original material. The water in the hydrates 
is therefore regarded as constitutional, but so rela
tively loosely combined that a distinction cannot be 
made between adsorbed or united water by desiccation 
in air or in a vacuum.

Replacement of ether as solvent by carbon disul
phide, chloroform, carbon tetrachloride, and benzene 
with consequent possibility of operating at a higher 
temperature shows that the proportion of water in 
the hydrates diminishes as the temperature rises and 
is also reduced by the use of 3 mols. instead of
4-5 mols. of triphenylcarbinol. The rules are not, 
however, without exception, since the nature of the 
solvent is not without influence. H. W re n .

Silicic acids. V. R . S c h w a rz  and H. R i c h t e r  
(Ber., 1929, 62, [5], 31—36; cf. A., 1927, 634).—
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Silicic acid gels are obtained by the hydrolysis of 
silicon tetrachloride by water at 0°; the product is 
poured into much water and repeatedly washed with 
water until free from chlorine. It is subsequently 
dried by means of acetone, methyl or ethyl alcohol, 
or liquid ammonia, the temperature not being allowed 
to exceed 2° during the whole process. The products 
obtained with the three diying agents just named 
contain approximately 23% of water, corresponding 
thus with a polymetasilicic acid, [8102,1120]!. The 
probability that the material is a definite hydrate 
is established, not only by the stoicheiometric 
relationship, but also by its non-identity with the 
compound derived by subjecting gels from silicate 
solutions to a precisely similar treatment. Hydrolysis 
of titanium tetrachloride at 0° followed by desiccation 
of the product with acetone yields a product con
taining 32-4% of water, thus corresponding closely 
with the hydrate T i02,2H20.

Dehydration of silicic acid gels by liquid ammonia 
yields results not greatly dissimilar from those of 
Biltz and Rahlfs (cf. A , 1928, 854), the observed ratio 
being Si02 : H20  : NH3 =  6 : 2-95—3-5 : 1-7—2-14. 
Since the gels originally contain polymerised meta- 
silicic acid, it appears that the ammonia causes a 
secondary change, the effect of which is a dehydration 
to the di-acid stage.

Hydrates poorer in water are obtained if the 
temperature is allowed to rise during hydrolysis of 
silicon tetrachloride; at 100°,, the product formed 
lias the composition 3Si02,2H20 . It is remarkable 
that almost identical substances result from the 
ammonia and acetone processes and that the amount 
of adsorbed ammonia is unusually small.

H. W r e n .
Constitution of double salts. XVI, XVII. 

Ammine brom ides. G. S p a c u  and J. D ic k  (Bui. 
Soc.Stiinte Cluj, 1928, 4, 84— 103, 110—124; Chem. 
Zentr, 1928, ii, 1196—1197).—The following licxa- 
niethylenetetramine (II), pyridine, and piperazine 
(P), compounds have been prepared :

?„l[SnBr#] (also 
+ 4 H 20);  
5H 5N)G][SnBr6]; 
[SnBr5OH]; 
][SnBr6],6H'p; 
BrG],SH,,0;

[MnP4][SnBr6],6H20 ; [NiP4][SnBrG],8H„0;
[CoP4][SnBrG],8H„0; [MnPG][SnBrG],6 H ,0 ;
[NiP6][SnBrGl,8H20 ; [CoPG][SnBrG],8H20.

A. A. E l d r id g e .
Amphoteric hydrated oxides, their aqueous 

solutions and crystalline com pounds. VII. 
Effect on aqueous solutions of stannates of 
change of hydrogen-ion concentration by addition  
of hydrochloric acid. G. J a n d e r ,  F. B u s c h , and 
T- Aden (Z. anorg. Chem, 1928, 177, 345—362).— 
Two methods are used to investigate the changes in 
solutions of alkali stannates on increasing the 
hydrogen-ion concentration. The first makes use of 
the fact that a knowledge of the diffusion coefficient 
of the stannate radical will give an approximate value 
for its mol. w’t. The diffusion coefficient was 
determined for solutions of varying pB, and a graph 
of the coefficient against the p u was drawrn. In

[jini/6][SnBrfi] (also + 2 H 20 ) ; [N il 
+2H 20 ) ; [Co#6l[SnBrG] (also 

[MnH5,H,0][SnBr50H],4H20 ; [Mn(C 
[Co(C5H f,N) G][SnBr g] ; [Ni(C5H 5N)fl] 
[Ai(C5H5N)G][SnBr4(OH)2] ; [MnP3 

[XiPJ[SnBrG],SH20 ; [CoP3][Sn

strongly alkaline solutions the diffusion coefficient of 
the stannate radical is 0-44. With increasing p n it 
decreases and reaches 0-36 at p n 11-6. By applying 
the usual diffusion relationship D1’\ZM1= D 2-\/M2, 
where D x, D2 are the diffusion coefficients, M v  M 2 
are the mol. wts. of the radicals, to this case, it is 
found that the mol. wt. of the stannic acid radical in 
the least strongly alkaline solution (pa 11-6) must be
1-5 times as great as that in the most strongly alkaline 
solution. The second method of investigation used 
was the absorption of visible and ultra-violet light. 
It has been shown that if with increasing hydrogen-ion 
concentration there is an association, then a displace
ment of the absorption band towards the longer waves 
will occur. On investigating solutions of alkali 
stannates of w'hich the hydrogen-ion concentration 
was varied by addition of sodium hydroxide or hydro
chloric acid, it was found that solutions which were 
made alkaline or were already alkaline by hydrolysis 
gave no appreciable absorption. On the other hand, 
addition of acid caused at a definite concentration a 
strong absorption in the ultra-violet, at a w'ave-length 
of about 300 ¡¿|x. Further addition of acid caused 
no change in the characteristic absorption, but merely 
made it more intense. It is concluded that the change 
on acidifying a solution of an alkali stannate can 
scarcely be represented as the change of a normal into 
an acid stannate : Na2[Sn(OH)G]+ H C l=  
NaH[Sn(OH)G]+NaCl, but probably as 2[Sn(OH)6]" +  
2H' [ S n 2 (O H) j 01" + 2  H 20 . This reaction is com
parable with the conversion of a cliromate into a 
dichromate. At attempt was made to prepare salts 
of the second stannic acid, H2Sn2(OH)10, but by the 
methods used only salts of the lower acid were 
obtained. This is not in contradiction to the physical 
results. A. J. M ee.

Therm al decom position of am m onia, w ith  
particular reference to the existence of active 
and inactive phases of am m onia. W. H.
S t r i n g f e l l o w  (J.C .S ., 1929, 1—8).—An attempt has 
been made to substantiate the evidence brought 
forward by Baly and Duncan (ibid., 1922, 12 1 , 1008) 
to demonstrate the existence of active and inactive 
phases of ammonia. Both synthetic and gas-works 
liquid ammonia have been used, but in no case has 
any7 indication of the phenomenon been obtained.

F. J. W ilk in s .
Reaction between nitric oxide and hydrogen  

sulphide. J. P ie r c e  (J. Physical Chem, 1929, 33, 
22—36).—Hydrogen sulphide and nitric oxide 
interact to form water, sulphur, and nitrogen, and 
the conditions of the reaction have been investigated 
betwreen 28° and 100° in a modified Klemenc mano
meter. The effect of the addition of silica gel, alone 
and impregnated with 1% of ferric oxide, and of 
glass w'ool is to accelerate the reaction. No ammon
ium sulphide or nitrous oxide could be detected in the 
products of the reaction (cf. Thomson, Gmelin- 
Kraut’s “ Handbuch ”), which is more complex than 
is represented by the equation 2 N 0 + 2 H 2S = 2H 20 +  
2S + N 2. The mechanism proposed is that 2 mols. of 
nitric oxide condense to 1 mol. of N20 2, wiiich is 
adsorbed and reacts with hydrogen sulphide to form 
sulphur, nitrogen, and water. Finally, hydrogen
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sulphide is adsorbed by the colloidal sulphur on the 
reacting surface and oriented so that its hydrogen 
ion extends outwards. The negative temperature 
coefficient found is attributed to decreased association 
of the nitric oxide to N20 2 molecules at higher tem
peratures. Sulphur, by forming a mechanically-coated 
surface, is the cause of the inhibitory effect observed.

L. S. T h e o b a ld .
Monochloroamine and hydrazine. II. M. 

B o d e n s te in  (Z. physikal. Chem., 1928, 139, 397— 
415; cf. A., 1928, 34).—The formation of hydrazine 
from aqueous solutions of ammonia and mono
chloroamine and the subsequent decomposition with 
evolution of nitrogen have been studied. Purification 
of the water used has an effect similar to the addition 
of gelatin in favouring increased yields of hydrazine, 
which increase with increasing purification of the 
water. The addition of very small amounts of cupric, 
ferrous, and cobaltous ions decreases the amount of 
hydrazine formed in the order given, copper having 
the greatest effect. Mannitol and gelatin increase 
the yields of hydrazine by counteracting the catalytic 
effects of the metallic ions; this is attributed to 
adsorption of these ions by the gelatin or mannitol.

[With TrrscHACK.]—Kinetic measurements show 
that the reaction between ammonia and mono
chloroamine to form hydrazine is proportional to the 
concentration of the reactants, that it has a high 
temperature coefficient, and that it is only slightly 
catalysed by the copper ion. Hydrazine is always 
the first product of the reaction between these two 
substances; the more or less extensive decomposition 
which follows is a dependent reaction, and it is this 
second reaction which is influenced by the various 
catalysts. The process is represented by the equations 
(i) NH2C1+NH3= N H 2-NH2+HC1, and (ii)
NH2-NH2+ 2NH2C1= N2+ 2Nir4Cl.

L. S. T h e o b a ld .
Concentrating hydrazine hydrate solutions. 

C. D. H u r d  and C. W. B e n n e t t  (J. Amer. Chem. Soc., 
1929, 51, 205—269).—A solution containing a maxi
mum concentration of 95—96% of hydrazine hydrate 
(12% of the original amount) remains when a 40—45% 
solution (5 parts) is heated with xylene (13 parts) 
until the latter has completely distilled. Larger 
yields of less concentrated solution are obtained by 
using less xylene. Most of the remaining hydrazine 
may be recovered from the distillate. Toluene has a 
smaller dehydrating effect and benzene practically 
none. Attempts to liberate hydrazine from its 
hydrochloride by means of sodainide, calcium carbide, 
or aluminium carbide were unsuccessful.

H . E. F . N o t to n .
Action of hydrogen sulphide on chrom ates. I. 

H. B. D u n n ic l i f f  and C. L. Soni (J. Physical Chem., 
1929, 33, 81—87).—The action of hydrogen sulphide 
on aqueous solutions of potassium chromate at the 
ordinary temperature and at 85° has been investigated. 
Chromium hydroxide contaminated by sulphur is 
precipitated, leaving a yellow, alkaline filtrate con
taining potassium sulphide, polysulphide, and thio- 
sulphate and colloidal sulphur. At the ordinary 
temperature with a 2% solution the reaction is slow 
and is exothermic. The yellow crystals obtained by 
evaporation under reduced pressure from the filtrate

resulting from the action of hydrogen sulphide at 85° 
on 2— 15% solutions gave, on analysis, a polysulphide 
content corresponding with the formulae K2S,,.6;— 
K oS6.01. The mechanism of the reaction, which may 
be" conventionally represented by the equation 
2H2Cr04+3H ,S=2C r(0H )3+ 2H 20 + 3 S , is discussed.

L. S. T h e o b a ld .
Preparation of sulphuryl chloride. E. Tkr- 

l i n c k .—See B., 1929, 128.
Two am m onium  m olybdotellurates. V. W. 

M e lo c h e  and W . W o o d s to c k  (J. Amer. Chem. Soc., 
1929, 51, 171—174).—Ammonium mono- and di- 
molybdotelluraies, 3(NH4)20,T e03,6Mo03,7H20  and 
3(NH4)20,2Te03,6Mo03,10H20 , respectively, are 
obtained as clear white crystals by the interaction 
in suitable proportions of telluric acid, molybdic acid, 
and ammonia in aqueous solution. The crystals 
decompose at 550°, leaving a residue of tellurium 
dioxide admixed with a little molybdic oxide. Excess 
of ammonia converts the di-salt into the mono
compound. The compounds are unsuitable for the 
colorimetric determination of small quantities of 
tellurium. S. Iv. T w ee d y .

Oxidation w ith  fluorine. XI. Action of 
fluorine on solutions of the sa lts of thallium, 
m anganese, copper, and lead. F . F i c h t e r  and 
E. B r u n n e r  (Helv. Chim. Acta, 1929,12, 214—221; 
cf. A., 1927, 741).—Oxidation of thallous sulphate in 
neutral solution by fluorine is only partial on account 
of the simultaneous formation of hydrogen peroxide, 
but in moderately concentrated sulphuric acid 
solution it is almost complete. From these solutions 
crystals of the composition T1H(S04)2,4H20  have 
been obtained. Oxidation of thallous "nitrate even 
in acid solution is only partial, again due to the 
reducing action of hydrogen peroxide formed by the 
action of fluorine on nitric acid. By passing fluorine 
through a solution of manganous carbonate in 
orthophosphoric acid which is shown by analysis to 
contain Mn(H2P 0 4)2, oxidation takes place to an 
extent not exceeding 66%. The incomplete oxidation 
is again attributed to the formation of hydrogen 
peroxide. As permonophosphoric acid has been 
shown previously to be formed by the action of 
fluorine on orthophosphoric acid, this oxidation may 
be explained on the theory that the oxidising agent is 
a peroxide or peracid derived from the anion such as 
sulphur tetroxide in the case of sulphates. It was 
not found possible to oxidise copper or lead salts by 
means of fluorine. R. N. K e r r .

Univalent iron, cobalt, and nickel. L. Cambi 
(Atti R. Accad. Lincei, 1928, [vi], 8, 535—536).— 
A reply to Manchot (A., 1928, 1344).

Reactivity of iron vapour w ith  molecular 
nitrogen. A. M it ta s c h  and W . F r a n k e n b u r g e r  
(Z. physikal. Chem., 1928, 139, 386—396).—Thin 
wires of electrolytic iron, previously melted and 
drawn out in a vacuum, were vaporised at 1240— 
1355° Abs. by electrical heating in an atmosphere of 
nitrogen at pressures of the order of 0-1 mm. No 
union of the iron and the nitrogen could be detected 
manometrically, the gas pressure at a given tem
perature remaining practically constant for several 
hours. L. S. T h e o b a ld .
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Reaction between ferric sulphate solution and 
cuprous sulphide. L. W h it b y  (J.C.S., 1929, 60— 
61).—The reaction between cuprous sulphide and 
ferric sulphate solution consists of two stages. The 
first may be represented : Cu2S-f Fe2(S04)3=CuS-r 
CuS04+2FcS04. The second consists of a slower 
reaction between cupric sulphide formed in the first 
stage and more ferric sulphate, CuS+Fe2(S04)3=  
CuS04+2FeS04+ S . At the ordinary temperature 
the first reaction predominates, the second being 
negligible except at higher temperatures.

F. J. W i l k i n s .
Reactions between iron, its  hydroxides, and 

water. A. S c h ik o r r  (Z. Elektrochem., 1929, 35, 
65—70; cf. this vol., 266).—A detailed investigation 
has been made of the action of air-free water and 
ferric oxide (or meta-ferric hydroxide) on iron filings, 
whereby hydrogen is evolved and the oxide is 
blackened. The black oxide is shown to be mainly 
triferric tetroxide, formed by reduction of the hydr
oxide, whilst the evolution of hydrogen is due to the 
decomposition of water by dissolvedferroushydroxide. 
Metallic iron and the solid hydroxide act as catalysts 
for the latter process. A series of experiments is 
described which indicates that the rate of hydrogen 
evolution (a) increases to a maximum value with 
increase in the amount of ferric hydroxide sol present; 
(6) is almost doubled by raising the temperature from 
25° to 35°; and (c) is inversely proportional, at atmo
spheric pressure, to the cube root of the hydrogen 
pressure. The action of air-free water on compact 
rusted iron causes blackening of the iron, but no, or 
only an extremely slow, evolution of hydrogen.

L. L. B m cuM SH A W .
Oxidation of cobaltous sulphate and potassium  

cobaltous oxalate w ith  ozone. E. B r u n n e r  (Helv. 
Chim. Acta, 1929, 12, 208—213).—By passing 
ozonised oxygen into a well-cooled solution of 
cobaltous sulphate in sulphuric acid, crystals of 
Co2(S04)3,18H20  have been obtained. This is not 
a practicable method for the preparation of this salt, 
however, as only small quantities may be used in 
each experiment and it is necessary to pass the gas 
for long periods. On the other hand, oxidation of 
potassium cobaltous oxalate proceeds smoothly by 
this means and the method is suggested as practicable 
for the preparation of potassium cobaltioxalate.

11. N. K e r r .
Cobaltic m onoam m ine. C. D u v a l  (Compt. 

rend., 1929,188,176).—Sodium amminocobaltiborate, 
ATa2[Co(B02)5,NH3], has been prepared as a slightly 
water-soluble, violet-grey precipitate by heating 10 g. 
of triamminecobaltic nitrate, [Co(N03)3,(NH3)3], with 
'■5 g. of sodium metaborate and 50 c.c. of water at 
45° for 15 min. The solution is then cooled.

J. G r a n t .
Ruthenium hydroxytrichloride, ruthenum  

tetrachloride, and ruthenium  trichloride. H.
Remy and A. L u h r s  (Ber., 1929, 62, [£], 200—209; 
of- A., 1928, 722).—Fresh solutions of ruthenium 
tetroxide in concentrated hydrochloric acid contain 
ruthenium tetrachloride or the corresponding acid, 
H,[RuCl6] as shown by the preparation of the alkali 
salts (Krauss, A., 1921, ii, 514). When the solutions 
are heated, the tetrachloride becomes hydrolysed to

the compound Ru(OH)C13, the change proceeding 
slowly even in solutions saturated with hydrogen 
chloride. In moderately dilute solution, the process 
is arrested when one chlorine atom is replaced by 
hydroxyl and proceeds beyond this stage only in 
solutions containing much less hydrochloric acid. In 
addition, reduction of ruthenium writh evolution of 
chlorine, RuC14= R uC13-|-C1, can occur, but, contrary 
to previous observers, this action is hindered rather 
than accelerated by rise in temperature unless a 
current of indifferent gas is passed through the 
solution. If carbon dioxide is passed until chlorine 
is no longer evolved, a partial reduction to tervalent 
ruthenium is observed unless the conditions for 
hydrolysis have been provided before driving out the 
chlorine. Solutions of ruthenium hydroxytrichloride 
do not evolve chlorine when treated with carbon 
dioxide and the valency of the metal does not alter. 
Solutions of ruthenium trichloride prepared according 
to Krauss and Kiikenthal (A., 1924, ii, 196, 770) 
contain quadrivalent as well as tervalent ruthenium, 
the former frequently preponderating considerably. 
Quadrivalent ruthenium is also present in solutions 
prepared according to Gall and Lehmann (A., 1927, 
123; 1928, 975). Evaporation to a syrupy con
sistency with concentrated hydrochloric acid has little 
influence on the valency of ruthenium unless repeated 
very frequently. A more marked effect is produced 
when the solutions are evaporated to dryness, but, in 
every case, the process comes to a conclusion when 
about half of the metal has passed into the tervalent 
state. Further reduction could not be effected by 
repeated evaporation to dryness extending over more 
than a week. It appears therefore impossible to 
obtain the pure trichloride by simply evaporating 
with hydrochloric acid a product containing large 
amounts of quadrivalent ruthenium. Ruthenium 
tetroxide reacts initially with concentrated hydro
chloric acid, yielding the product R u0 2C12, which 
is rapidly reduced further by excess of acid to 
ruthenium tetrachloride. This compound is unstable 
in solution, decomposing either into the trichloride 
or into the hydroxytrichloride. Pure solutions of the 
latter substance can be prepared readily and from 
them the “ hydrated pentachlororuthenates ” now 
recognised as hydroxypentachlororuthenates.

H. W r e n .
Detection of active hydrogen atom s w ith  zinc 

ethyl. F. H a u r o w t t z  (Mikrochem., 1929, 7, 88— 
93).—Zinc ethyl dissolves readily in pyridine with the 
evolution of heat and the formation of a yellow 
liquid which fumes only slightly in contact with air. 
This solution forms a delicate test for the presence of 
activc hydrogen in organic compounds in place of 
magnesium methyl iodide as recommended by 
Zerevitinov (A., 1907, ii, 509), but the test is not 
quantitative, as only 60—95% of the active hydrogen 
forms ethane. With benzoic acid about 66% of the 
theoretical yield of ethane is obtained, the remainder 
of the benzoic acid forming apparently a complex 
compound with zinc benzoate which is unaffected by 
excess of the zinc ethyl. A. R. P o w e l l .

Potentiom etric m icro-titrations. F. L. H a h n  
(Z. anal. Chem., 1929, 76, 146— 149).—An ampli-
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fication of the work of Zintl and Betz (A., 1928, 
977). H. F. G il lb e .

p n m easurem ent w ith  the g lass electrode and 
vacuum tube potentiom eter. L. W . E l d e r ,  jun., 
and W . H. W r ig h t  (Proc. Nat. Acad. Sci., 1928, 14, 
936—939).—The utility of the glass electrode for 
Pn measurements has been limited by difficulties 
attendant on the necessity of employing a quadrant 
electrometer. A method is described of using 
instead a vacuum tube potentiometer. The prepar
ation of a special glass, which was used blown into 
small bulbs to form the electrodes, is described. In 
preliminary experiments the apparatus appeared to 
give satisfactory results. N. M. B lig h .

Am idosulphonic acid as prim ary standard in  
volum etric analysis. K. M is u ts c h  (Pharm. J. 
[Russia], 1928, 310—313; Chem. Zentr., 1928, ii, 
1129).—Amidosulphonic acid, NHvSOvOH, and 
hydrochloric acid give identical results when titrated 
with sodium hydroxide, carbonate, or borate.

A. A. E ld r id g e .  
Precipitation of group II acids (chloride group) 

in the presence of other acid radicals. L. J. 
C u r tm a n  and W . W . P l e c h n e r  (Chem. News, 1929, 
138, 05—67).—The neutral solution is diluted to 
50 c.c. and 1 c.c. of 0-25iY-silver nitrate added. After 
addition of 5 c.c. of concentrated nitric acid the 
solution is warmed and stirred. A precipitate 
indicates the presence of one or more of the following : 
chloride, bromide, iodide, cyanide; thiocyanate, 
ferricyanide, ferrocyanide, sulphide. J. S. C a r t e r .

Effect of sunlight on the determ ination of 
chlorine [in water] by the o-tolidine method.
F. R. M cC rum b an d  W. R. K e n n y .— See B., 1929, 
114.

Qualitative m icroanalysis. III. [Detection  
of thiocyanate, fluoride, and copper, tw o m ethods 
ol distinguishing between tap w ater and distilled  
water, detection of alkali in  water, and a drop 
reaction for am m onia.] F. F eigl [with G. Hirsch 
and I. Tamciiyna] (Mikrochem., 1929, 7, 10—20).— 
Addition of thiocyanato to a OliY-iodine solution 
containing 1-3 g./lOO c.c. of sodium azide catalyses 
the reaction 2NaN3+ I.,= 2Nal+ 3N2 and the solution 
becomes decolorised with evolution of nitrogen; as 
little as 0-03 mg. of thiocyanate is readily detected in 
the presence of most inorganic oxyacids and the com
mon organic acids by this test, but sulphides and thio- 
sulphates interfere and must be previously removed 
by mercuric chloride. For the detection of fluoride 
in insoluble substances the substance is treated with 
a hydrochloric acid solution of the violet zirconium 
alizarin compound (de Boer, A., 1924, ii, 705), which 
becomes yellow if fluorine is present. Traces of copper 
in solution may be detected by adding a few drops of 
dilute zinc nitrate solution followed by a solution of 
S g. of mercuric chloride and 9 g. of ammonium 
thiocyanate in 100 c.c. of water; with 0-00075 mg. of 
copper per c.c. a violet, crystalline precipitate is 
obtained. Tap water may be distinguished from 
distilled water by the reddish-violet colour it gives 
on the addition of a few drops of a blue ammoniacal 
solution of 2 : 3-dihydroxyanthraquinone or by the

red, crystalline precipitate it produces with a solution 
of the sodium salt of 2 : 4 : 5 :  7-tetranitro-l : 8-di- 
hydroxyanthraquinone; both these reactions are due 
to the presence of calcium and magnesium in tap water. 
Addition of a solution of thecompoundHg(CN)2.AgN03 
to water containing free alkali produces a turbidity 
due to the formation of silver cyanide. To detect 
ammonia in a neutral or slightly acid solution 1 drop 
of the liquid is mixed with 1 drop of a dilute solution 
of j>-nitrodiazobenzcne in hydrochloric acid on a small 
watch-glass and a small piece of quicklime is dropped 
into the mixture; if ammonia is present a red ring 
appears round the lime. A. R. P o w e ll .

Detection ol sulphurous acid w ith  Betten
dorf's reagent. S. D u n a je v a  (Pharm. J. [Russia], 
192S, 379; Chem. Zentr., 1928, ii, 1129).—When 
Bettendorf’s reagent is covered with a solution 
containing sulphite, reduction to sulphide produces a 
yellowish-brown ring of tin sulphides; 0-06% of
sulphite can be detected. A. A. E ld r id g e .

Electrolytic analysis of nitrates. Apparatus 
for reduction w ith  nascent hydrogen in presence 
of catalysts. M. R a b in o v itsc h  and A. S. F okin 
(Z. Elektrocliem., 1929, 35, 18—20).—The nitrate, in 
alkaline solution, is reduced to ammonia by means of 
nascent hydrogen, formed by the decomposition of 
sodium amalgam. Details are given of the apparatus, 
consisting of a small electrolytic cell with a mercury 
cathode. The presence of a catalyst (tungsten, 
vanadyl sulphate, or chloroplatinic acid) is recom
mended to accelerate the decomposition of the alloy, 
which is continuously produced during the electro
lysis. The values obtained for a series of analyses 
of potassium nitrate are in satisfactory agreement 
with those found by Devarda’s method.

L. L. B ircum shaw .
Conductometric titration of phosphoric acid 

w ith sodium  hydroxide. (Miss) J. C. L anzikg  
and L. J. v a n  d e r W o l k  (Rec. trav. chim., 1929, 48,
S3—92).—The neutralisation of phosphoric acid by 
sodium hydroxide has been investigated conducto- 
metrically at eight dilutions between 0-3 and 0-005A’. 
Comparison with the theoretical curve for the titra
tion of a tribasic acid shows that the first break at all 
dilutions agrees well with the theoretical, the second 
is displaced to the right, and the third is not found 
except for the two highest concentrations. The first 
branch of the curve shows a minimum with 0-3Y- 
solution, but becomes straight at lower concentrations. 
The determination of phosphoric acid conducto- 
metrically should be restricted to the first end-point 
and the concentration of acid should not be above
0-liV. R. N. K e r r .

Standards for Gutzeit test [for arsenic]. A. T.
H e n le y .—See B., 1929, 94.

Detection of the presence of reducing radicals 
in the system atic analysis for the acids. L. J-
C u rtm a n  and W. W. P l e c h n e r  (Chem. News, 1929, 
138, 50—51).—To 5 c.c. of solution are added 0-5 c.c. 
of 3.Y-sulphuric acid and 2 drops of 0 -lY-pcrmangan- 
ate. If no bleaching occurs the amount of arsenite, 
thiosidphate, sulphite, sulphide, iodide, bromide, 
thiocyanate, ferrocyanide, or nitrite present does not
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exceed 1 mg. and the amount of tartrate or oxalate 
present does not exceed 10 mg. If no bleaching occurs 
on warming, oxalate and tartrate may be assumed to 
be absent and the amount of cyanide present does not 
exceed 10 mg. J. S. C a r t e r .

Determination of arsenic in presence of organic 
substances, halogens, and heavy m etals. E.
S ch u le k  and P. v o n  V i l le c z  (Z. anal. Chem., 1929, 
76, 81—103).—The substance is treated with 30% 
hydrogen peroxide solution in presence of concen
trated sulphuric acid. After reduction of the quin- 
quevalent arsenic to the tervalent state by hydrazine 
sulphate, excess of which is destroyed by the hot 
sulphuric acid present, potassium bromide is added 
and the solution is titrated with 0-liV- or O-OIJV- 
potassium bromate solution. H. F. G il lb e .

Determination of arsenic. E. G. M a iiin  and 
A. F. D o y le  (Proc. Indiana Acad. Sci., 1929, 37,
209—272).—In the reduction of arsenic to the 
tervalent condition by means of potassium iodide, 
loss of arsenic as the tri-iodide is to be avoided. 
Limitation of the amount of potassium iodide employed 
is desirable. C h e m ic a l A b s t r a c t s .

Apparatus for the determ ination of carbon 
dioxide. R.. C. W ile y  (J. Amer. Chem. Soc., 1929, 
51, 222—223).—A simple apparatus designed to 
minimise contamination with atmospheric carbon 
dioxide is described. S. K. T w e e d y .

Microchemical separation of barium  and 
calcium. R. S t r e b i n g e r  (Mikrocliem., 1929, 7, 
100—105).—The microchemical determination of 
barium by precipitation with ammonium dichromate 
in ammonium acetate solution followed by collection 
of the precipitate in a filter tube and weighing after 
drying at 140° yields slightly high results, but good 
results are obtained if the precipitate is dissolved in 
dilute nitric acid, the chromic acid reduced with 
alcohol, and the barium precipitated with ammonium 
sulphate. Calcium is determined in the filtrate from 
the barium chromate by precipitation with ammonium 
oxalate and weighing as CaC20 .,H 20  after drying at 
110°. " _ A. R. P o w e l l .

Rapid determ ination of total hardness [of 
water] by separate determ ination of lim e and 
magnesia hardness. K. V. Lttck and H. J. M e y e r . 
—See B., 1929, 114.

Separation of beryllium  from  alum inium , iron, 
and copper by 8-hydroxyquinoline. M. N ie s s n e r  
(Z. anal. Chem., 1929, 76,135— 145).—Since beryllium 
does not form a compound with 8-hydroxyquinoline, 
this reagent may be employed to obtain a rapid and 
complete separation of berylliumfrom iron,aluminium, 
and copper. H. F. G il lb e .

Determination of beryllium  as pyrophosphate 
and as anhydrous sulphate. V. C u p r  (Z. anal. 
Chem., 1929, 76, 173—191).—Direct precipitation of 
beryllium ammonium phosphate and subsequent 
ignition to pyrophosphate yields untrustworthy 
results. Beryllium should be precipitated from 
solutions containing ammonium salts with ammonia 
as hydroxide, or, if the solution contains phosphate, 
as the voluminous phosphate. If salts of the alkali

metals are present beryllium should be reprecipitated. 
Ammonium phosphate is added and the solution 
made faintly acid (methyl-red). The solution is then 
diluted and made just alkaline with ammonia. 
Washing is effected with a 1%, faintly ammoniacal 
solution of ammonium nitrate. The resulting pyro
phosphate is a white powder.

Beryllium sulphate is completely dehydrated at 
400°, and if the period of heating does not exceed
2—3 hrs. there is no further decomposition.

J. S. C a r t e r .
Precipitation of zinc as sulphide from  faintly  

acid solutions. J. M a jd e l  (Z. anal. Chem., 1921), 
76, 204— 212).—Under the conditions described 
previously (A., 1928, 859) quantitative separation 
from iron, aluminium, chromium, nickel, cobalt, and 
manganese is effected. If metals of the copper and 
arsenic groups are present 5—7 c.c. of 1 : 1-sulphuric 
acid are added, and the solution is evaporated until 
fumes of sulphur trioxide are evolved. After dilution 
to 50 c.c., the hot solution is treated with hydrogen 
sulphide and the precipitated sulphides are washed 
with a solution containing 5 c.c. of concentrated 
sulphuric acid per 100 c.c., saturated with hydrogen 
sulphide. The filtrate and washings are boiled to 
expel hydrogen sulphide and zinc is determined as 
described. The precipitated zinc sulphide should be 
washed with a 1% solution of ammonium sulphate 
saturated with hydrogen sulphide. J. S. C arter.

Detection of zinc in  presence of m anganese, 
nickel, and cobalt. R. R ipan (Bui. Soc. Stiinte 
Cluj, 1928, 4, 80—83; Chem. Zentr., 1928, ii, 1239).— 
(a) In the absence of acids, e.g., thiocyanic, which 
give a precipitate with pyridine, the solution is 
treated with 16% potassium iodide solution and excess 
of pyridine; the compound [Zn(C5H5N)2]I2 is pre
cipitated quantitatively, whilst cobalt, nickel, and 
manganese do not react. (b) Precipitation with 10% 
sodium bromide solution and 0-5—1 c.c. of pyridine 
affords the corresponding bromide; 0-01 mg. of zinc 
can be detected. A. A. E ld r id g e .

Determ ination of cadm ium  in the m etallic state  
in  organic and inorganic com pounds. H. t e r
M e u le n  and (M lle .)  H. J. R a v e n s w a a y  (Rec. trav. 
chim., 1929, 48, 198—200).—A method for the 
determination of cadmium similar to that for mercury 
and arsenic (A., 1926, 490, 492) is described. The 
compound is heated in a current of hydrogen and the 
cadmium formed by reduction is distilled into a 
quartz tube and weighed. If sulphur or halogens are 
present in the compound it must be mixed with 
calcium carbonate before heating and it is also 
advisable to add to the current of hydrogen a little 
ammonia. Good residts have been obtained with 
both organic and inorganic compounds, the error not 
exceeding 0-1% in any case. An attempt has been 
made to apply the same method to the determination 
of zinc, but the results obtained are always too high, 
owing to a thin layer of oxide covering the metal.

R . N . K e r r .
Reduction bead test as a sim ple prelim inary  

test. H. B r i n t z i n g e r  (Z. anal. Chem., 1929, 76, 
149—150).—The substance is mixed with about three 
times its weight of a reducing flux, such as 2 parts of
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sodium oxalate, 2 parts of potassium oxalate, and
1—1-5 parts of borax, and heated on magnesia in the 
reducing flame. Characteristic metallic beads are 
produced in many cases. H. F. G il lb e .

Gravimetric determ ination of lead. I. 
Soluble salts. P. N . D a s -G u p ta , G. C. R o y , and 
K. M. S i l  (J. Indian Chem. Soc., 1928, 5, 657—660).— 
The precipitation of the complex Pb50 T,3H20  
(Brauner, J.C.S., 1894, 65, 394) by the action of 
alkaline hydrogen peroxide on lead nitrate and 
acetate is quantitative when the alkali used is 
ammonia. The complex is unaffected by heating at 
180°. It is insoluble in ammonia, but soluble in 
alkali hydroxides and ammonium salts. Hydrogen 
peroxide in excess converts it into lead hydroxide. 
In presence of ammonium acetate, ammonium nitrate, 
sodium acetate, and potassium nitrate precipitation 
of the complex is quantitative provided the concen
trations of the salts do not exceed 1, 4, 8, and lo g . per 
100 c.c. of solution, respectively. The method appears 
to be most trustworthy in the determination of 
relatively largo amounts of lead. H. B u r to n .

Electrolytic determ ination of sm all quantities 
of lead. A. S e is e r ,  A. N ecice , and H. M ü l l e r  (Z. 
angew. Chem., 1929, 42, 96—98).—Lead is deposited 
on a platinum gauze anode as dioxide. The blue 
coloration obtained on placing the washed anode in a 
solution of tetramethvldiaminodiphenyhnethane in 
glacial acetic acid is made the basis of the colori
metric determination. The electrolyte should con
tain about 1% of nitric acid and about 10 mg. of 
copper. Iron does not interfere, but the amount of 
manganese or bismuth present should not exceed
0-2—0-5 mg. The method is primarily intended for 
the determination of small amounts (Ö-01—0-1 mg.) 
of lead in blood etc. Directions are given for the 
pre-treatment of the blood samples (cf. Arch. Hyg., 
1928, 99, 15S). J .  S. C a r t e r .

Hexam ethylenetetram ine as a m icrochem ical 
reagent. I. M. K o re n m a n  '(Pharm. Zentr., 1929, 
70 , 1—3).—Microchemical reactions with salts of 
silver, lead, mercury, cadmium, bismuth, tin, and 
antimony, and the appearances of the precipitates 
obtained, are described. S. I . L ev y .

Rapid electrolytic determination and separ
ation of som e m etals w ithout m echanical agit
ation of the electrolyte. N. V e n s o v i tc h  (Bull. 
Soc. chim. Belg., 192S, 37, 353—376).—Results are 
given of numerous experiments on the determination 
and separation of metals by Sand’s method, using 
electrodes of the Fischer type. The following 
determinations and separations are quantitatively 
possible by this method : copper from acid and
ammoniacal solutions, silver, cadmium; copper from 
zinc, copper from zinc and tin, copper from tin, copper 
from nickel, zinc, and iron, copper from nickel and 
zinc, silver from copper; the simultaneous separation 
and determination of copper and silver.

F. G. T r y h o r n .
Detection and identification of specific 

cations w ith  sodium  alizarinsulphonate. F . G. 
G e rm u th  and C. ’M i tc h e l l  (Amer. J .  Pharm., 1929, 
1 0 1 , 46—52).—The reactions of sodium alizarin-

sulphonate with solutions of 36 different metallic 
salts are described. Characteristic precipitates are 
obtained with solutions of aluminium, titanous, 
chromic, ferric, uranium, cupric, platinic, bismuth, 
mercuric, and thallous salts. The formation of the 
precipitate is accelerated and made more sensitive by 
the previous addition of a small amount of ammonia. 
The degree of sensitivity of the reactions is in the 
above order, aluminium being the most sensitive, 
and detection of the metals was easily effected in 
aqueous solutions of concentration 1 in 10°.

E. H. S h a rp le s .
Electrom etric titration of m anganese by the 

Volhard method. B. F. B r a n n  and M. H. Clapp 
(J. Amer. Chem. Soc., 1929, 51 , 39—41).—The 
Volhard method of titrating manganese may be 
satisfactorily carried out eleetrometricallv at 90° by 
a modified “ dead stop end-point ” method (Foulk 
and Bawden, A., 1926, 927), a platinum cathode and 
silver anode being used. The latter is permanently 
depolarised by adding a trace of chloride ion to the 
solution. S. K. T w eed y .

Iodom etric determination of iron. E. C. 
G re y  (J.C.S., 1929, 35—39).—The causes of error in 
the iodometric titration of iron have been traced to 
the presence of copper, or of iron as oxide or colloidal 
hydroxide, and conditions affording accurate results 
are defined. The occurrence of iron in these forms 
can be prevented by carrying out the titration in a 
solution containing a suitable excess of acid. The 
copper is removed by dissolving out with ammonia 
solution. In the absence of colloidal ferric hydroxide 
the amount of copper present can be determined 
with fair accuracy by the rate of return of the 
blue colour after thiosulpliate titration. By means 
of this effect it is possible to detect 1—2 parts of 
copper in 2,000,000 parts of water. F. J. W ilk in s .

Determ ination and separation of m etals using
8-hydroxyquinoline. VII. Determ ination of 
iron, m anganese, nickel, and cobalt. Separ
ation of iron from  alum inium, m anganese, and 
alkaline-earth m etals. Separation of man
ganese from  nickel, zinc, and alkaline-earth  
m etals. R. B e rg  (Z. anal. Chem., 1929, 76, 191— 
204).—Iron and nickel are precipitated from solutions 
containing acetate in presence of 10—20%, and
5—10% of acetic acid, respectively, whereas manganese 
and cobalt are precipitated from neutral or faintly 
acid solutions only. This dependence of solubility 
on acidity is made the basis of the separation of iron 
from manganese and metals of the alkaline-earth 
series, and the separation of manganese from nickel 
and zinc, which is precipitated from solutions con
taining about 6% of acetic acid. Manganese can be 
separated from alkaline-earth metals, which are not 
precipitated from faintly acid media. The separation 
of iron and aluminium is based on the fact that in 
presence of tartaric or malonic acid aluminium gives 
no precipitate with 8-hydroxyquinoline. The pre
cipitates are most conveniently evaluated bromo- 
metricallv. With iron the bromination etc. is effected 
in presence of phosphoric acid. J. S. C a r t e r .

Diphenylamine as indicator in the titration of 
iron w ith  dichromate. F. J. W a ts o n  (Chem.
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Eng. Min. Rev., 1928, 20, 355—357).—Diphenyl- 
amine may be employed satisfactorily as an internal 
indicator provided that as the end-point is approached 
time be allowed for the colour changes to develop, 
and that not more than 1 c.e. of saturated mercuric 
chloride solution has been added to oxidise the excess 
of stannous chloridc used for the reduction. Since 
the indicator change is reversible, the end-point, if 
overstepped, may be obtained by adding 1 c.c. of 
standard ferrous ammonium sulphate solution and 
re-titrating. It is not necessary to make an allowance 
for the quantity of dichromatc used to oxidise the 
indicator if the first appearance of the purple colour 
be taken as the end-point. H. F. G il lb e .

Microchemical m ineral analysis. [Detection  
of nickel, cobalt, copper, zinc, and cadm ium .] A. 
M a rtin i (Mikrochem., 1929, 7, 30—32).—Addition of 
ammonium thiocyanate and pyridine to a neutral 
cobalt solution produces a rose-coloured precipitate 
which becomes sky-blue and crystalline on addition of 
nitric acid. An ammoniacal copper solution to which 
ammonium thiocyanate has been added yields with 
pyridine green crystals of the compound 
3(C5H5N,HSCN),Cu(NH3)4(SCN)2, and with quinoline 
sulphate green monoclinic crystals of the compound 
3(C3H6N,HSCN),Cu(NH3)4(SCN)2. Zinc sulphate 
yields with a dilute acid solution of aniline hydro
chloride colourless triclinic crystals of zinc aniline 
chloride, CcH5-NH2,HCl,ZnCl2. Ammoniacal solutions 
of copper, nickel, and cadmium salts yield with 
ammonium thiocyanate and aniline characteristic 
crystalline compounds of the typo 
“(C6H5'NH2,HSCN),M(NH3)4(SCN)2; the copper com
pound separates in green, triclinic rosettes, the nickel 
compound in pale green, highly refracting, triclinic 
prisms, and the cadmium compound in monoclinic 
colourless prisms. Cobalt solutions give a rose- 
coloured crystalline precipitate with ammonium 
thiocyanate and aniline. A. R. P o w e l l .

Ceric sulphate as a volum etric oxidising agent. 
”111. Determ ination of chrom ium  in presence  
of manganese, iron, and vanadium. IX. P re
paration and stability  of solutions. H. H.
willard and P. Y oung  (J. Amer. Chem. Soc., 1929, 
51, 139—149, 149—152).—VIII. The chromic salt 
13 oxidised by excess of ceric sulphate solution, 
aiid then (i) the excess is titrated in presence of 
chromic acid with sodium nitrite or sodium oxalate; 
(u) small excess of sodium nitrite is added, followed 
by carbamide, after which the chromic acid is titrated 
]oth standard ferrous sulphate; or (iii) sodium azide 
B added, followed by titration with standard ferrous 
»ulphate. Iron and large amounts of manganese may 
be present; if vanadium is present, the method gives 
the sum of the chromium and vanadium, although 
the vanadium may be subsequently determined with 
the same solution. Tlio titrations are carried out 
Plectrometrically, but in method (ii) an internal 
indicator, e.g., diphenylamine, may be used.

IX. Ceric sulphate solution prepared from com
mercial hydrated oxide usually suffices for volumctric 
work. Ceric sulphate solutions are cheap, and when 
containing sulphuric acid exhibit a constant normality 
over a considerable period and are insensitive to the 

u

influence of light or air. The normality of solutions 
containing sulphuric acid remains unchanged after 
boiling for an hour or so, even if a little nitric or 
perchloric acid is present, although in presence of 
large quantities of the latter acids oxygen is lost.

S. K . T w e e d y .
Determ ination of vanadium  in  steel. K. 

S w o b o d a .—See B., 1928, 131.
M icro-titration of bism uth. J. S t r a u b  (Z. 

anal. Chem., 1929, 76, 108—111).—A convenient 
volume of solution containing 0-1—1-0 mg. of bismuth 
is diluted to 5 c.c. and treated with small crystals of 
potassium iodide until it bccomes faintly yellow. 
The whole of the bismuth is then precipitated as basic 
iodide by addition of 5 c.c. of water and heating on 
the water-bath. The precipitate, after collection and 
washing with alcohol and with water, is decomposed 
by 5% potassium hydroxide solution, and the result
ing solution, containing all the iodine as potassium 
iodide, is rendered slightly acid with hydrogen 
chloride solution and treated with an excess of 
bromine water. After decolorisation by 5% phenol 
solution 0-1 g. of potassium iodide is added and the 
liberated iodine is titrated with 0-005A7-sodium 
thiosulpliate solution in presence of starch. At the 
end-point the colour of the solution changes from 
green to a faint yellow; a pure blue is not produced 
at any stage. H. F. G il lb e .

Fusion of rare m etal ores. III. Determ in
ation of tantalum  and niobium . G. W. S b a r s  (J. 
Amer. Chem. Soc., 1929, 51, 122—129; cf. B., 1926, 
282).—Tantalic and niobic acids are insoluble in hot 
3JV-hydrochloric acid; if the pyrosulphate fusion has 
been carried out at about 650° the iron and titanium 
are completely soluble in this acid. If the fusion 
is carried out for 10—15 min. at 835—850°, only 
the niobium is rendered soluble in fuming sulphuric 
acid and it is not reprecipitated when the cold acid 
solution is poured into water which is kept cooled. 
Methods based on these results are given for the 
determination and separation of niobium and tantalum. 
Asbestos is not wholly resistant to the action of hot 
fuming sulphuric acid. S. K. T w e e d y .

Potentiom etric determ ination of octavalent 
osm ium . W. R. C r o w e l l  and H. D. K iiis c h m a n  
(J. Amer. Chem. Soc., 1929, 51, 175— 179).—Hydraz
ine reduces octavalent osmium to the quadrivalent 
state in acid solution, and the reaction can be followed 
potentiometrically. Hydrobromic acid is preferably 
used, the reaction probably being N„H4,H2S 04-j- 
H20 s 0 5+ 6H B r= N 2+ H 2S04+ H 20sBr6+ 5 H 20 . The 
bulk of the reaction is carried out in sealed tubes kept 
at 100° for 30 min., the end-point being determined 
by subsequent potentiometric titration at 70°. The 
method, which serves to determine 10 5 g.-mol. of 
tetroxide, is accurate to about 0-2—0-3%.

S. K. T w e e d y .
Autom atic pipette. M. H ym an  (J.S.C.I., 1928, 

47, 36 8 t).—A modification of an ordinary pipette 
which is filled by suction as usual, but in which the 
level of the liquid is brought automatically to the 
graduation mark, is described and figured.

Pneum atic regulator for m anipulation of 
burettes w ithout taps. E. Sc h ilo v  (Z. anal. Chem.,
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1929, 76, 212—21C).—The upper portion of the 
burette is connected to the air-space between an 
elastic membrane and a plate, the volume of -which 
can be varied by means of a screw. J". S. C a r t e r .

Precision valve for gases and liquids, especially  
liquid burettes, and a “ tap less ” burette. P.
Fucns (Z. anal. Chem., 1929, 76, 166— 173).—The 
arrangement is essentially a narrow glass tube 
terminating in a hook, over which a piece of rubber 
tubing is pushed, so that the open end of the hook 
is sealed by the rubber. Contact is broken by 
pressing the rubber immediately above the hook. 
The device may conveniently replace the usual burette 
tap. J. S. C a r t e r .

Vacuum tube potentiom eter for rapid E.M.F. 
m easurem ents. H. M. P a r t r i d g e  (J. Amer. Chem. 
Soc., 1929, 51, 1—7).—Tho Wheatstone bridge is 
replaced by an amplifier employing in conjunction a 
tetrode and a triode valve. A very stable balance 
is obtained. Calibration of the valves is obviated. 
Only one adjustment is required; the device, which 
virtually operates electrostatically, is direct reading 
and may be used with cells containing glass electrodes. 
Pu values, reproducible to 0-02 unit, may be rapidly 
determined with the apparatus. S. K.' T w e e d y .

Tantalum  as a  constructional m aterial for 
chem ical apparatus. F. H e in r i c h  and F. 
P k tz o ld .— Sec B., 1929, 99.

Steam  drying oven w ith  detachable base.
H. J. S. Sand  (J.C.S., 1929, 214).

F. J. W ilk in s .

Evaporation at low  tem peratures. E . J axtzen 
and H. Sc hm alfuss.— See B., 1929, 77.

[Apparatus for determining] heat of adsorption 
on charcoal of certain organic vapours. L. 
M c K in le y  and J. N. P e a r c e  (Proc. Iowa Acad. Sci.,
1927, 34, 216).—Experiments were performed with 
an apparatus comprising a sensitive thermo-couplo 
in a calorimeter system consisting of a known weight 
of oil of low specific heat in a Dewar flask.

Chem ical  Abstracts.
N ephelom etric and colorim etric measure

m ents w ith  a photo-electric current. E. CinjOTii 
(Boll. Inst. Sieroterap. Milan., 1927, No. 6, 3 pp.; 
Chem. Zentr., 192S, ii, 919).—Tho observations are 
made by means of a photo-electric cell.

A. A. E ld r id g k .
[Apparatus for] experim ental structure 

analysis. A. G e l l e r  (Schweiz. Min. Petr. Mitt.,
1927, 7, 219 Chem. Zentr., 1928, ii, 964).

Chemical reaction in the interferometer 
U-gauge. C. B a r i t s  (Proc. Nat. Acad. Sci., 1928, 
14, 939—943).—To determine how far the course of a 
chemical process would be reproduced by the appar
atus, tho absorption of atmospheric oxygen by 
phosphorus was tested. Pressure and temperature 
changes in enclosed volumes of air connected with 
the U-gauge, one limb containing the phosphorus, 
are plotted against time, and the results obtained are 
discussed. , N. M. B lig h .

Nom ography. V. IX—XII. 0 . L ie sc h e .— 
See B ., 1929, 115.

G eochem istry.
Ratios of zirconium  to hafnium  and niobium  

to tantalum  in  m inerals. G. v o n  H e v e s y  and K. 
Wcrstun (Z. physikal. Chem., 192S, 1 3 9 , 605—  
614).—The ratio zirconium : hafnium in 16 minerals 
has been investigated and found to have the mean 
value 50 :1 . The ratio niobium : tantalum has the 
value 1 : 1 approximately. These values, together 
with the non-existence of" a hafnium mineral or of a 
mineral in which the hafnium content exceeds that of 
zirconium, are discussed and an explanation is 
advanced. L. S. T h e o b a ld .

Chemical com position of the tectites, and in  
particular of those of Cambodia. A. L a c r o ix  
(Coinpt. rend., 1929, 1 8 8 , 2S4—2SS; cf. ibid., 
117).—Chemical analyses and a number of physical 
and morphological properties of tectites have been 
collected, and a relation has been shown to exist 
between density and refractive index. Cambodia 
glass melts at 750—1200'. In general, tectites are 
rich in silica (particularly free silica), and free alumina, 
and contain alkali metals, of which the potassium is 
always in excess over the sodium. The lime, mag
nesia, and iron contents are relatively high, but 
phosphoric acid is absent, whilst traces of manganese 
and titanium are sometimes found. Three chemico- 
mineralogical types are distinguished : (1) Darwin 
glass (queens to wnite), which is exceptional in that it

contains little lime or alkali metals. (2) Moldavitcs. 
(3) Australites, billitonites, and Cambodia tectites. 
Explosive properties of tectites may be due to bubbles 
of occluded hydrogen, nitrogen, or oxides of carbon, 
and these serve to distinguish them from the obsidians, 
which may contain hydrogen chloride, sulphur 
dioxide, and sometimes chlorine. J. G r a n t .

Chemical com position of liparite. G. C aro b b i 
(Gazzetta, 192S, 5 8 , 801—808).-r-An investigation of 
the green mineral which along with malachite is 
found in lava incrustations in the Lipari Islands. It 
is suggested that the name “ liparite ” should be 
reserved for this mineral, which is a hydrated silicate 
of copper with the copper partly replaced by calcium 
and magnesium. The composition is SiO, 33-OS, 
Fe20 3 1-79, A120 3 1-19, CaO 0-81, MgO 2-Û7, CuO 
35-10, IL,0 (loss on drying over calcium chloride) 
9-52, BL,Ci (further loss on heating to a high temper
ature) 16-9S, C02 traces (total 100-54). The mineral 
is biréfringent (mean n 1-51) and has d2i 2-0S0. The 
crystal structure is undetermined. Liparite appears 
to be identical with chrysocolla, and the nearest 
formula is H2CuSi04,2H20" 0 . J. W a lk e r .

M icroscopical study of the com plex cupro- 
arger.ti ierous m inerals of Colquijirca (Peru). J- 
O r c e l  and G. R. P la z a  (Compt. rend., 1929, 188,
181—183).—Two types of mineral of different
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origin aro distinguished : (1) Hypogenic minerals, 
formed at a depth, consisting essentially of chalco- 
pyrites, pyrargyrite, blonde, galena, pyrites, enargite,

Jianabaso, and erubescite. (2) Supergenic minerals 
rom the cementation zone, formed from the abovo 

minerals by metasomatic replacement, and con
taining native silver, stromeyerite, and pyrargyrite. 
The silver content is high in the cupro-argentiferous 
minerals, less when associated with lead and copper, 
and variable when zinc also is present. J. G r a n t .

Presence of atacam ite in  the incrustation of the 
Vesuvian lava of [the eruption of] 1631. G. 
Carobbi (Rend. Accad. Sci. fis. mat. Napoli, 1928,
[iii], 34, 78—83).—The green portion of the incrust
ation on this lava consists essentially of atacamite, 
CuC12,3Cu(OH)2, as was suggested by Scacchi (Mem. 
Soc. Ifcal. Sci., 1882, Jni], 4, No. 8).

E . W . W ig n a l l .
Klockmannite. P. R a m d o h r  (Zentr. -Min. Geo}.,

1928, A, 226—232; Chem. Zontr., 1928, ii, 868).— 
Klockmann’s so-called umangite is a new mineral, 
klockmannite, CuSe. A. A. E l d r id g e .

[Rhomboclase, szom olnokite, and berthierite.] 
J. K b e n n e r  (Zentr. Min. Gcol., 1928, A, 265—271; 
Chem. Zentr., 1928, ii, 1198).—Rhomboclase from 
Szomolnok, Hungary, Fe20 3,4S03,9H20 , has II 2. 
Szomolnokite, FeS04,H20 , has d 3-035, a : b : c—
0-9544 :1 : 0-8999, p 86° 39' 54". Berthierite has d 
4’622. A. A. E l d r i d g e .

Tikhvinite. J. M. A n s h e le s  and N. J. V lo d a -  
te iz  (Mem. Soc. Russe Min., 1927,5 6 , 53— 60 ; Chem. 
Zentr., 1928, ii, 976).—A new mineral, tikhvinite, 
from the bauxite deposits in the Tikhvin district 
contains Si02 0-56, T i02 0-16, A120 3 31-14, Fe20 3 2-25, 
SrO 24-43, P2Os 18-05, S 04 8-47, H ,0  12-54, corre
sponding with the formula 2Sr0,3Al20,,Po0-,S0,,C  
or 7H20 ; it has d* 3-32, H U , n 1-62.

A. A. E l d r id g e .
Iron ores of South Africa. E. K r e n k e l  (Natur- 
îss., 1929,17, 57—63).—A rdsumi of the Geological 

Survey Memoir (192S, 26, 1—264) by P. A. Wagner. 
Some of the chemical analyses of the ores are quoted.

L. J. S p e n c e r .
Relations between refractivity, density, and  

chemical com position in  the granite group. H. 
vos P h iu p s b o r n  (Ber. Sachs. Ges. Wiss. nat-.-phys. 
K1-, 1928, 40, No. 3, 1—42; Chem. Zentr., 1928, ii,

1197).—The above relations are discussed. Accurate 
refractivity and dispersion data were ascertained.

A. A. E l d r id g e .
Origin of M editerranean red earths (Term  

rossa). A. R e i f e n b e r g  (Kolloidchem. Beih., 1929, 
28, 55—147).—The Mediterranean red earths are a 
product of the alternating rainy winter and dry 
summer characteristic of the Mediterranean climate. 
They aro produced only in presence of limestone and 
have an alkaline reaction; they are rich in soluble 
salts, poor in humus, and have a high iron content. 
The humus is coagulated by the electrolytes present 
and is therefore incapable of protecting the iron, and 
the most important constituents from the colloid- 
chemical point of view are silicic acid, ferric oxide, 
and alumina. Experiments have been carried out 
on the inter-relations of these three colloids. Colloidal 
silicic acid peptises ignited ferric oxide, ferric hydr
oxide, and also ferrous oxide. The light green sol 
produced in the last case oxidises gradually in air 
and immediately on addition of hydrogen peroxide 
to a yellow ferric hydroxide-silicic acid sol. The 
three ferric hydroxide-silicic acid sols formed by 
these means are essentially different in optical, 
mechanical, and electrical properties and behave 
differently towards coagulation by electrolytes; 
they are regarded as artificial systems representing 
the factors involved in the formation of clays. It is 
considered that in the weathering of the earths the 
colloidal silicic acid formed by hydrolysis protects 
the iron and aluminium oxides, probably by replace
ment of part of the alkali in tlie colloidal micelle by 
molecules of the sesquioxides. This would explain 
the alkaline reaction of the earths. The protected 
ferric oxide sols are relatively more stable and are 
coagulated only by high concentrations of electrolytes.

E. S, H e d g e s .
Geology and m ineralogy of soils. I. Study  

of a region characterised by diverse rocks and 
partly covered w ith  glacial drift. R. H a r t  (J. 
Agric. Sci., 1929,19, 90—105).—Mineralogical details 
of the soils are recorded. The mineral contents of 
the glacial soils and alluvium are very similar and 
contain fresh ferrosilicates in considerable quantity. 
Soils on the screes and hillwash are characterised by 
their content of rock fragments and iron oxides. 
Drift soils contain potash, phosphate, and lime- 
bearing minerals. A. G. P o l l a r d .

Organic Chem istry.
Oxidation of m ethane w ith  nitrogen peroxide. 

P- K. F r o l i c h ,  P. J. H a r r i n g t o n ,  and A. H . W a i t t  
(J. Amer. Chem. Soc., 1928, 50, 3216—3221).—The 
oxidation commences at 430°, but the temperature 
rues after the reaction starts. Methyl alcohol could 
not be detected in the oxidation products, but it is 
probably formed and immediately decomposed into 
carbon monoxide and hydrogen. Large amounts of 
formaldehyde are produced; its formation is favoured 
oy a low peroxide concentration, a slow rate of flow of 
the reactants, and absence of reacting surfaces. Liquid 
nitrogen peroxide seems capable of oxidising higher 
hydrocarbons to acetic acid. S. K. T w e e d y .

Interm ediate products of the com bustion of 
methane. E. H. R i e s e n e e ld  and D. G tt r i a n  (Z. 
physikal. Chem., 1928, 139, 169— 197).—The com
bustion of methane in oxygen and of oxygen in excess 
of methane at various concentrations at the orifices 
of quartz capillaries lias been investigated. The 
intermediate products detected were formaldehyde, 
carbon monoxide, hydrogen peroxide, and, in the 
first case, ozone. Tn the combustion of methane in 
oxygen the yields of hydrogen peroxide and formalde
hyde decrease with an increase in the amount of 
excess oxygen, whilst that of ozone increases. When 
oxygen burns in methane, the yield of hydrogen
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peroxide again diminishes, whilst that of formaldehyde 
rises continually with an increasing excess of methane, 
but ozone is not formed. Maximal quantities arc 
formed for (i) formaldehyde, with large excess of 
methane and the strongest cooling possible, (ii) 
hydrogen peroxide, at equivalent quantities of 
methane and oxygen ( 1: 2  mols.) with strongest 
cooling, and (iii) ozone, with large excess of oxygen 
and slower cooling. Hydrogen peroxide does not 
arise, as has been previously assumed, from formalde
hyde ; the formation of these two products is independ
ent. When equivalent quantities of methane and 
oxygen are used, the cone of the oxygen flame is more 
than double as high as that of the methane flame, 
which, however, is the hotter. The mechanisms are 
also different in the two cases. Other conditions 
being equal, substitution of the quartz capillaries by 
those of coppcr or silver is without influence on the 
quantities of the intermediate products formed. The 
mechanism of the formation of these products is 
concluded to be first the decomposition of methane 
into CH2 and atomic hydrogen, which forms mainly 
molecular hydrogen and some hydrogen peroxide. 
The CH2 then burns partly to carbon monoxide and 
partly to formaldehyde. The atomic oxygen arising 
from the decomposition of hydrogen peroxide forms 
ozone, which, on slow cooling, again decomposes. 
Finally, carbon dioxide and water result from the 
further oxidation of these products.

L. S. T h e o b a ld .
Action of alum inium  chloride on olefinic 

hydrocarbons. A. S z a y n a .— See B., 1929, 117.

Ozonisation of gaseous unsaturated hydro
carbons. I. Ethylene. II. Propylene and a 
“ cracking g a s .” E. B riner and P. Schnorf 
(Helv. Chiin. Acta, 1929,12, 154—181, 181—ISO).—
I. An apparatus is described for the ozonisation of a 
gas either in absence or in presence of water or water 
vapour. The liquid ozonide from ethylene is stable 
at 0°, becomes a vitreous mass at — S0°, and at the 
ordinary temperature evolves hydrogen. The values 
of d  and n D vary slightly with the ratio of ethylene to 
ozone used. Mol.-wt. determinations on the ozonide 
in acetic acid or water give values which are too high, 
but diminish after some time, owing to decomposition. 
The ozonide is soluble in water in all proportions and 
such solutions decompose slowly at the ordinary 
temperature and more rapidly at 05°. In each case 
more formic acid than formaldehyde is produced and 
hydrogen is always evolved. This is due to the 
presence in the ozonide of formaldehyde peroxide, 
shown to be identical with dihydroxymethyl per
oxide (Wieland and Wingler, A., 1923, i, 650). The 
production of this is formulated CH2!CH2-f-03-j- 
H20  — >■ [0H-CH2-0]27 the water either being present 
because of incomplete drying or formed by oxidation 
of some ethylene. Decomposition of the peroxide 
occurs : [0H-CH2-0] — > 2CH20 2+ H 2, and explains 
the preponderance of formic acid ." The ozonide 
contains only traces of hydrogen peroxide; the 
peroxide cannot be formed by the action of hydrogen 
peroxide on formaldehyde (cf. Wieland and Wingler, 
loc. cit.). The free ozonide is isolated by vacuum 
distillation as a highly explosive liquid, b. p. 20°/16—

17 mm. Ozonisation in presence of water gives 
similar results, but if the ozonido is decomposed by 
sodium hydrogen sulphite formaldehyde is the chief 
decomposition product, and is isolated as the additive 
compound. Addition of an ammoniacal solution 
of the ozonide to ammonium chloride solution 
gives hexamethylenctetramine, a small amount of 
ammonium formate, and oxygen.

II. Ozonisation of propylene proceeds in much the 
same manner as of ethylene. The stable products are 
formaldehyde, acetaldehyde, and formic and acetic 
acids. The evolution of hydrogen is not so marked 
as in the case of ethylene, although peroxides are 
again produced. Ozonisation of a “ cracking gas ” 
containing ethylene (15%), propylene (12%), butylene 
(8%), and other hydrocarbons proceeded similarly to 
the above examples. H. B u r to n .

Electron displacem ent in carbon compounds. 
V. Addition of hydrogen chloride to y-ethyl- 
A^-pentene. H. J. L u c a s  (J. Amer. Chem. Soc.,
1929, 51, 248—253).—y-Ethyl-A^-peutenc (cf. Brooks 
and Humphrey, A., 1918, i, 286) and hydrogen chloride 
in glacial acetic acid yield almost quantitatively 
y-chloro-y-ethylpentane. This is in accordance with 
the hypothesis of electron displacement (cf. A., 1926, 
943), but contrary to that of alternating polarity. 
y-Ethylpentan-p-o'l, obtained together with a little 
Ss-dimethyl-yZ,-diethyloclane-Sz-diol, m. p. 100-7 —
101-2°, from y-ethylpentan-[3-one and sodium in 
alcohol, is converted by concentrated hydrochloric 
acid in presence of zinc chloride at the ordinary 
temperature into $-chloro-y-ethylpentane, b. p. 62-0— 
62-5°/50 mm., dg 0-8911, nf, 1-4295. y-Ethyl- 
pentan-y-ol is similarly converted into y-chloro-y- 
ethylpentane, b. p. 83—83-5°/100 mm., ?if, 1-4311. 
The product from y-ethyl-AP-pentene and hydrogen 
chloride had b. p. 78—79°/90 mm., 0-8951,
1-4311. H. E. F. N o tto x .

Action of acetylene on selenium . F. P. Mazza 
and L. S o la z z o  (Rend. Accad. Sci. fis. mat. Napoli,
1927, [iii], 33, 236—239).—The action of acetylene 
on selenium at 250—300° yields selenophen, b. p. 
207—209° (cf. Foa, A., 1910, i, 187), and the selenium 
analogue of thionaphthene, selenonaphtliene, C8H6Se, 
m. p. 53—54°, which gives a sparingly soluble picrate.

T. H. P ope.
[Conjugated] diacetylenic hydrocarbons. V.

G r ig n a r d  and T c h e o u fa k i  (Compt. rend., 1929,188, 
357—361).—The interaction of reagents, CRiCMgX 
(2 mols.), and iodine (2 atoms) yields diacetylenic 
hydrocarbons through the probable intermediate 
formation of the a-iodoacetylene (1 m ol.; cf. Grignard 
and Perrichon, A., 1926, 381). In this w’ay the 
following are prepared : C&-decadi-inene, b. p. 88°/12 
mm.; A(7i-dodecadi-inene, b. p. 103°/8mm.; AW-tetra- 
decadi-inene, b. p. 1 IS—119°/4 mm.; aS-diphenyl- 
Anv-butadi-incne, m. p. S6-5—S7°; aS-di-2 : 4-di- 
methylphenyl-A^-butadi-inene, m. p. 145-5—146°; 
oX>-diphenyl~&8i-hexadi-inenc, m. p. 101°; a0-diphenvl- 
A^-octadi-inene, m. p. 11S°; iodoacetylene, b. p. 32°; 
a-iodo-Aavi-hexatri-inene, m. p. 52°; di-iododiacetylene, 
m. p. 101—105°; A^-butadi-inene, b. p. S-5—9°; and 
phenyltriacetylene, b. p. 52°/lS mm., d\a 0-9708, «1?
1-534. Hydrolysis of the product of the reaction of
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iodine (1*5 mol.) and the dimagnesium derivative of 
acetylene yields a dark-coloured powder part of which 
sinks in ethyl iodide but does not scratch glass. 
This last-named product contains 98% of carbon and 
no hydrogen; it may be a condensed form of 
carbon (C6). G. A. C. G o u g h .

Action of sulphuric acid in preparing alkyl 
halides. R . M c C u l lo u g h  a n d  F . C o r te s e  (J . 
Amer. Chem. Soc., 1929, 5 1 , 225— 228).—S u lp h u ric  
acid acts b o th  on  alcohols a n d  on  a lk y l halides, 
particularly isopropyl, .sec.-butyl, isobu ty l, an d  iso- 
amyl bromides, form ing u n sa tu ra te d  p ro d u cts , th e  
polymerides of w hich form  u n stab le  coloured ad d itiv e  
products w ith  acids. A ccordingly, w hen alcohols are 
both distilled an d  w ashed  w ith  hydrobrom ic acid  alone 
(cf. Michael an d  o thers, A ., 1916, i, 361 ; N orris, ibid., 
461), the products a re  of g rea te r p u r ity  a n d  d e te rio ra te  
much less rap id ly  on  keeping th a n  w hen su lphuric  acid 
is used, although  th e  y ields a re  sm aller. S tab le  
samples of ally l halides a re  p repared  by  tre a tin g  ally l 
alcohol (1 vol.) fo r several days a t  th e  o rd in a ry  te m 
perature w ith  hydrochloric  acid  (d 1-19; 8 vols.), 
hydrobromic acid  (d 1-4; 7 vols.), o r hydriod ic acid 
(d 1-7; 6 vols.) an d  w ashing  th e  p ro d u c t w ith  a lka li 
before d istilla tion . H . E . F . N o t to n .

Action of alkyl chlorides in the Wurtz reaction. 
H. F. Lew is (Proc. Iowa Acad. Sci., 1927, 3 4 , 222).— 
The replacement of butyl bromide by chloride in the 
preparation of octane gives yields up to 20% (based on 
the chloride), but the reaction is difficult to control, 
and a highly inflammable by-product is produced.

Chem ical A bstracts.
Manufacture of aaS-trichloroethane. I. G. 

Fa r b e n in d . A.-G.—See B., 1929, 122.
Molecular com pounds of organic iodides w ith  

sulphur. H. H h e i n b o l d t  and K. S c h n e i d e r  (J. 
pr. Chem., 1929, [ii], 1 2 0 , 23S—248).—A study of the 
phase-diagrams of the binary systems organic 
iodide-sulphur has been made. Iodoform gave two 
eutectics (42% and 69% S) at 85° and 91°. Tetra- 
iodoethylene gave two eutectics (54% and 68% S) at
95-5° and 101°. The following mixtures gave 
eutectics : ct^-di-iodoethane-sulphur, 28% S at 65°; 
di-iodoethylene-sulphur, 29% S at 54°; tri-iodo- 
nitroethylene-sulphur, 35% S at 80°; di-iodoacetylene- 
stilphur, 29% S at 48°; p-di-iodobenzene-sulphur, 
58-5% S at 91°; iodoform-antimony tribromide, 
63% SbBr3 at 62°; tetrabromoethylene-sulphur, 
13% S at 44°; diphenyliodinium tri-iodide-sulphur, 
94% S at 117°. The following gave neither maxima 
nor minima: methylene iodide-sulphur; bromo-
form-sulphur. The compounds of sulphur with 
iodoform and tetraiodoethylene (Anger, A., 1908, i, 
241) were isolated. R. J. W. L e  F e v r e .

Relationship of constitution of alkyl halides to 
the formation of nitroparaffins and alkyl nitrites.
R. B. R e y n o l d s  and H. A d k in s  (J. Amer. Chem. Soc.,
1929, 51, 279—287; cf. Meyer and Stuber, A., 1872, 
682, 804; Neogi and others, J.C.S., 1906, 89 , 1905; 
1916,109, 701).—Alkyl halides are treated with silver 
nitrite, first in the cold and then under reflux, until the 
halogen-free distillate gives correct analyses for a 
mixture of alkyl nitrite and nitroparaffin. The pro
portion of the latter is determined by hydrolysing a

weighed sample with alcoholic sodium hydroxide and 
analysing the residue, after removal of alcohol, for 
carbon by a wet combustion method. This method 
is not applicable to iert.-alkyl derivatives. n-Butyl 
chloride does not react with silver nitrite under these 
conditions, whilst isoamyl chloride, tert.-butyl and 
c/ycfohexyl iodides, and benzyl and. phenylethyl 
bromides do not give a simple mixture of isomerides. 
The percentage yield and the percentage of nitro
paraffin in the products from the following bromides 
are allyl: 74-9, 79-8; «-propyl: 86-1, 77-4; iso- 
propyl: 78-5,40-3; »-butyl: 88-2,77-9; isobutyl : 
77-2, 57-8; sec.-butyl: 68-3, 30-0; ¿eri.-butyl: 60-0, 
48-3; isoamyl: 78-2,67-5; «-heptyl: 94-3, 71-0, and 
sec.-octyl: 82-1, 34-3; and from the following
iodides: w-propyl: 85-9, 66-9; isopropyl: 71-7, 
31-8; «-butyl: 85-1, 60-7; isobutyl: 74-9, 40-0, and 
sec.-butyl: 70-0, 31-9. The results show that, except 
with sec.-butyl bromide, a larger yield and a larger 
proportion of nitroparaffin are obtained from an alkyl 
bromide than from the corresponding chloride or 
iodide. Among isomeric derivatives, «-alkyl halides 
give a larger yield and a larger proportion of nitro
paraffin than do isoalkyl, and tert.- give more than 
sec.-alkyl halides. The proportion of nitroparaffin 
formed is not greatly affected by the size or unsatur
ation of the alkyl radical. The reactivity of the alkyl 
halides increases in the order : allyl, tert.-butyl, sec.- 
alkyl, isoalkyl, ?t-alkyl- and the iodides are more 
reactive than the bromides. H. E . F. N o t to n .

Catalysts for the form ation of alcohols from  
carbon m onoxide and hydrogen. II. Synthesis 
of m ethyl alcohol w ith  catalysts com posed of 
copper and zinc. P. K. F r o l i c h  and others.—See 
this vol., 153.

Determ ination of the configuration of poly
alcohols by m eans of boric acid. J .  B o e s e k e n  
(Bull. Soc. chim . Belg., 1928, 37, 385—402).—A 
lecture. J. W. B a k e r .

Cyclic acetals. J. D. v a n  R o o n  (Rec. trav. 
chim., 1929, 48 , 173—190; cf. Hill, Hibbert, and 
others, A., 1928, 1114, 1213).—The separation of the 
two isomeric ethylideneglycerols from the mixture 
obtained by Hill and Hibbert’s method (A., 1924, i, 
133) or by the action of acetaldehyrde or paracetalde- 
hyde on glycerol, is not possible by careful fractional 
distillation. Benzoylation of the mixture in quinol
ine (Fischer, Bergmann, and Barwind, A., 1920, i, 805) 
gives ay-ethylideneglyceryl 3-benzoate, b. p. 183°/20 
mm., m. p. 85°, monoclinic, also obtained by the action 
of paracetaldehyde and hydrogen bromide or chloride 
on P-benzoylglycerol ay-ditriphenylmethyl ether (Hel- 
ferieh and Sieber, A., 1928, 44), and ap-ethylidene- 
glyceryl y-benzoate, b. p. 173°/20 mm., d f  1-1663, 
«'jj 1-5100, also prepared from paracetaldehyde and 
glyceryl a-benzoate in presence of 1% of dry hydrogen 
chloride. Both ethylideneglyceryl benzoates yield 
glyceryl a-benzoate when hydrolysed with 0-5iY- 
hydrochloric acid in acetone solution (cf. Fischer, A., 
1920, i, 808). ay-Ethylideneglycerol (phenylcarb- 
imide derivative, m. p. 134°) and a£J-ethylidene- 
glycerol (phenylcarbimide derivative, m. p. 129°) have 
b. p. 176° and 187°, respectively. Small amounts of 
dry hydrogen chloride have an equilibration action on
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mixtures of the ethylideneglycerols, and subsequent 
benzoylation of mixtures equilibrated by 1% of dry 
hydrogen cliloride at 0—ISO0 shows that the «¡3-form 
predominates at all temperatures, and increases with 
rise of temperature.

Paraformaldehyde and glycerol react in presence of 
1% of dry hydrogen chloride at 130°, yielding a pro
duct (50%), b. p. 193—194°, which when benzoylated 
in quinoline aSords ay-methyleneglyceryl (3-benzoate, 
b. p. 181°/20 mm., m. p. 74-0°, and aS-methylene- 
glyceryl y-benzoate, b. p. 173°/20 mm., d f  1-2011, n'f;
1-5184, obtained also from glyceryl a-bcnzoato or
a,3-ifiopropyhdeneglyceryl y-benzoate and formalde- 
hyde. Hydrolysis of these esters with 4iV-sodium 
liydxoxido solution gives ay-methyleneglycerol, b. p. 
193-8°, 94°/20 mm., df  1-220, n'fl 1-4527 (plienylcarb- 
imido derivative, m. p. 133°), and a(3-mcthylene- 
glycerol, b. p. 192-5°, 93°/20 mm., df 1-200S, nf>
1-4409 (phenylcarbimide derivative, m. p. 72°). 
These ethers are also affected by small amounts of dry 
hydrogen chlorido, but appreciable amounts of midis- 
tillable condensation products are formed.

H. B urton.
Partial esterification of polyhydric alcohols. 

VII. Unreliability of proofs of the structure of 
disubstituted glycerols. A. F a i r b o u r n e  and
G. W. C o w d re y  (J.C.S., 1929, 129— 135; cf. Fair- 
bourne and Foster, A., 1927, 131).—The “ a|3 ”-di- 
phthalimidoglycerol of Philippi and Seka (A., 1923, i, 
1185) is identical with the “ a y ’’-isomeride of 
Godeckmeyer (A., 1SS8, 1294) and Gabriel (A., 1889, 
480). The corresponding “ a(3 and “ ay ”-di- 
phthalimido-acetates and -benzoates have beeii 
synthesised and are also identical. It is considered 
that the only absolute proof of a[3-structure is resolu
tion, and that this eaimot be extended to derivatives. 
Diphihalimidoacetoxypropane was synthesised by three 
methods : (a) OH-CH2-CHBr-G'H2Br 
OAc-CH3-CHBr-CH2Br^^OAc-CH2’CHX-CH,X(X= 
phtlialimido-group); (6) CH(OH)(CIL>Cl).> 
CH(OAc)(CH2Cl)2 -55^ CH(OAc)(CHsX ),;" (cj 
CH(OH)(CH2X)2ji!^CH(OAc)(CH2X)2, all of which 
yielded the same product, m. p. 194°. Specimens of 
diphthalimidobcnzoyloxypropane similarly synthesised 
by methods (a) and (c) were identical, m. p. 194—195°. 
afi-Dibromohydrin pahnitate, m. p. 34°, was prepared 
by method (a), using palmityl chloride and also by 
dibromination of allyl pahnitate, m. p. 20—25°. 
ay-Dibromohydrin palmiiate, m. p. 35-5°, was similarly 
obtained, using method (a), and depressed the m. p. of 
the a0-isomeride to 28°. Monopalmitin di--p-nitrci- 
benzoate, in. p. 102°, was prepared by heating silver 
jMiitrobenzoat e and either a[3- or ay-dibromohydrin 
pahnitate. ay-Dichlorohydrin. (3-Iriphtnylmethyl ether, 
m. p. 108—109°, obtained from ay-dichlorohydrin and 
triphenylmothyl chloride in pyridine solution is also 
described. " * C. W. S hoppee.

Additive com pounds of hydrogen chloride w ith  
ethyl ether and acetone. I). M c In to s h  (Proc. 
Nova Scotian Inst. Sei., 192S. 1?, 112—113).—The 
existence of the three ethcr-liydrogen chloride com
pounds Et20,HCl, Et.O,2HCl, and Et„0,5HCl found 
by Maasa and McIntosh (A., 1913, i, 5S4), two of which

Hirai (A., 1926, 908) was unable to obtain, was 
confirmedbvtlie method of thermal analysis. Crystall- 
isation of the first two compounds Was induced by 
inoculation; the last-named compound separated only 
after cooling and prolonged stirring. The existence of 
the acetone-liydrogen chloride compounds, COMe2,HCl 
(Hirai, loc. cit.) and 2COMe2,5HCl (Archibald" and 
McIntosh, J.C.S., 1904, 8 5 , 919), was also confirmed.

B. W . A n d e rso n .
Isom orphism  in  oxonium  compounds. D. 

M o In to s h  (Proc. Nova Scotian List. Sci., 192S, 17, 
110—117).—Relationships between the chemical con
stitutions of various oxonium compounds were 
investigated bjr determining which compounds formed 
an isomorphous series, the method being to inoculate 
supercooled solutions of the various compounds with 
compounds of supposedly similar nature. Systems 
examined were : ethyl ether with hydrogen chloride, 
bromide, and iodide; ethyl alcohol, acetone, and ethyl 
acetate with hydrogen bromide; ethyl ether, ethyl 
alcohol, ethyl acetate, and acetone with chlorine and 
bromine; and methyl ether with hydrogen bromide 
and iodide. Supercooled ethyl ether-hydrogen 
chloride is precipitated at once by its own crystals and 
by the corresponding liydrobromide, and, more 
slowly, by the hydriodide, but not by the corre
sponding salts of methyl ether, by acetone-hydro- 
bromide, or by ether-chlorine. The compound 
Et20,2HG’l is precipitated by its own crystals and by 
Et20,2HBr, but not by ether-hydriodide, whilst 
Et20,5HCl is unaffected by any oxonium compound. 
The oxonium-chloride compounds arc precipitated 
by the corresponding bromides, not by other halogen 
compounds. Thus compounds of each class made 
with the same organic substances are isomorphous, 
whilst corresponding compounds with closely related 
organic substances are not. B. W . A n d e rs o n .

Carbohydrates and polysaccharides. XX. 
(3-Methyl glyceryl ether. H . H ib b e r t ,  M. S. 
W h e le n ,  and N. M. C a r t e r  (J. Amor. Chem. Soc.,
1929, 51 , 302— 306).— The a- and (3-methyl glyceryl 
ethers, important for the identification of glycerides, 
are most conveniently characterised as the p-nitro- 
benzylidene aeetals (cf. this vol., 47, 170). a-Methyl 
glyceryl ether also gives a di-p-nitrobenzoate, m. p. 
108°, and a diphenylurethane, m. p. 118— 119°, and 
(3-methyl glyceryl ether a di-y-nitrobenzoate, m. p. 
155°, and a diplwnylurcthane, m. p. 102°.

H. E. F. N o tto n .
Alkyl peroxides. II. M ethyl ethyl peroxide 

and refractom etric investigations on alkyl per
oxides. A. R ie c h e  [with F. Hrrz] (Ber., 1929, 62, 
[B], 21S—225; cf. A., 1928, 734).—jMethyl ethyl per
oxide is obtained only in traces by the action of 
diazomethane on ethyl hydroperoxide, readily by 
means of methyl sulphate. It has b. p. 40°/740 mm., 
d\‘ 0-8337, WjJ 1-35987; the vapour density is normal, 
lik e  the other alkyl peroxides, it is only a feeble 
oxidising agent, liberating iodine from acidified 
potassium iodide only slowly and in traces. There is 
therefore a fundamental difference between the alkyl 
peroxides and hydrogen peroxide or ethyl hydro
peroxide, which liberate iodine quantitatively. The 
peroxidic oxygen can be determined by titanium tri
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chloride. In stability and other properties methyl 
ethyl peroxide is intermediate between the dimethyl 
and diethyl compounds. For dimethyl peroxide the 
constants <Z? 0-868, f. p. —100° to —105°, are recorded. 
Diethyl peroxide, d11 0-8266, m. p. about —70°, from 
hydrogen peroxide, ethyl sulphate, and pota-ssium 
hydroxide, has b. p. 64°/740 mm.; fractions collected 
close to the true b. p. contain considerable quantities 
of ether. Refractometric determinations on di
methyl, methyl ethyl, and diethyl peroxides show 
that the peroxidic oxygen cannot be present hi purely 
ether-like linking. The refractions and dispersions of 
the compounds differ by definite amounts from the 
values calculated for ethereal oxygen. The formul
ation R-O'O'R expresses badly the union of per
oxidic oxygen in alkyl peroxides and the structure 
R0:0R is preferred. Decomposition into radicals 
with univalent oxygen is excluded, since all alkyl per
oxides have normal vapour densities. H. W r e n .

fsoPropyl and n-propyl sulphates. R. Levail- 
l a n t  (Compt. rend., 1929, 18 8 , 261—263).— 
Anhydrous isopropyl alcohol is added slowly to 
sulphuryl chloride in carbon tetrachloride at 0°, the 
whole is washed with ice-water, and the lower layer 
is distilled in a vacuum below 90°, giving in 34% yield 
iiopropyl sulphate, b. p. 78—S0°/3-7 mm., d°0 1-118, 
nj 1-409. The preparation of phenyl isopropyl ether, 
b. p. 03—65°/ll mm., d% 0-959, wi;5 1-4983, and of 
phenyl n-propyl ether, b. p. 81°/17 mm., ¿¡J 0-969, 
»§ 1-503, is described. w-Propyl sulphite, b. p. 
82°/15 mm., dl 1-042, n\5 1-426, is oxidised to the 
sulphate by permanganate. C. H o l l in s .

¡i-Hydroxyethyl allyl sulphide and its  deriv
atives. S. M. S c h e r l i n  and V. V. V a s i le v s k i  (J. 
Russ. Phys. Chcm. Soc., 1928, 6 0 , 1629—1632).— 
Treatment of allyl mercaptide with ethylene chloro- 
hvdrin yields $-hydroxyethyl allyl sulphite, b. p.
90—92°/12 mm., ¿{¡j 1-0325, which with phosphorus 
trichloride gives $-chloroethyl allyl sulphide, b. p. 
68712 mm., d* 1-0768, and with acetic anhydride the 
corresponding acetate, b. p. 95°/12 mm., cEJ 1-0469.

M. Z v e g in tz o v .
Stereoisomerism of disulphoxides and related  

substances. IV. D i- and tri-sulphoxides of tri- 
methylene trisulphide. E. V. B e l l  and G. M. 
B exnett (J.C.S., 1929, 15— 19).— Hydrogen per
oxide in acetone yields trimethylene trisulphide 
monoxide, m. p. 187°, converted by further treatment 
with hydrogen peroxide in glacial acetic acid into a 
mixture of a-trimethylene trisulphide dioxide, decomp.
220—280° (labile form, square plates, extinction angle 
16°; stable form, monocknic prisms, extinction angle 
35°), and (3-trimethylene trisulphide dioxide, decomp.
200—215°, pointed needles, extinction angle 32° (cf. 
Hinsberg, A., 1913, i, 81S). The a-dioxide when 
further oxidised yields a single a-trimethylene tri- 
sulphoxide, decomp. 230—2S0° (cf. Hinsberg, A., 
1912, i, 546; 1914, i, 797), and the {2-dioxide similarly 
yields this a-trioxide together with {i-trimethylene tri- 
snl'phoxide, deeomp. 220—260°, extinction angle 32°. 
The above oxides all yield trimethylene trisulphide 
when gently reduced, and the solubilities of the stablo 
“'dioxide, the [3-dioxide, and the isomeric trioxides in 
water at 25° are recorded.

The isomeric form of trimethylene trisulphide 
reported by Hinsberg has been examined; trimethylene 
trisulphide was heated with hydriodie acid (d 1-7) at 
100°, and a substance, m. p. 247° (decomp.), isolated. 
It is reconverted into the ordinary trisulphide, m. p. 
216°, by crystallisation, and its composition differs 
slightly from that of [CH2S]„. C. W. S h o p p ee .

Oxidation of unsaturated com pounds. I. 
Oxidation of crotonic and isocrotonic acids, of 
y-isocrotonolactone, and of m aleic anhydride.
G. B r a u n  (J. Amer. Client. Soe., 1929, 51, 228—248). 
—Crotonic and isocrotonic acids are oxidised by 
perbenzoic acid in chloroform in presence of water, 
yielding 63% of the theoretical of dZ-erythro- (I), m. p. 
81-5°, and cZZ-threo- (H), m. p. 74—75°, -a[3-dihydroxy- 
butyric acids, respectively (cf. Melikoif, A., 1888, 
1056; Milas and Terry, A., 1925, i, 780). The same 
products are formed in aqueous solution. Crotonic 
acid is oxidised by potassium and barium chlorates in 
presence of osrnie acid to II (S0% and 38% yields, 
respectively) together with about 20% of a cliloro- 
hydroxybutyric acid, m. p. 76°. The formation of the 
latter indicates that, contrary to the statement of 
Hofmann (A., 1913, ii, 609), hypochlorous acid is 
formed during chlorate oxidations. Addition of 
hypochlorous acid also occurs when barium crotonato 
is oxidised with chlorate in neutral solution, but it is 
reduced to a minimum when crotonic and isocrotonic 
acids are oxidised by adding silver chlorate during 
some weeks to an aqueous solution at 0° (82% yields 
of II and I, respectively). The prefixes assigned to 
the acids I and II indicate their relationship to 
erythronic and threonic acids, assuming the usually 
accepted structure for crotonic acid and the occurrence 
of cia-addition in chlorate oxidations (cf. Glattfeld and 
Woodruff, A., 1927, 1054). Oxidations of y-iso- 
crotonolactone (Lespieau, A., 1905, i, 566) with silver, 
barium, or alkali chlorates give good yields of ery- 
thronolactone, but 110 chloro-derivative. Maleic 
anhydride is also oxidised without chlorination by 
barium chlorate to 90% and by silver chlorate to 70% 
of mesotartaric acid. H. E . P. N o t to n .

Determ ination of higher unsaturated fatty  
acids. H. H. E s c h e r  (Helv. Chim. Acta, 1929, 12, 
27—49).—Saturated, unsaturatcd, and brominated 
fatty acids are converted by an excess of thionyl 
chloride into the corresponding acid chlorides and 
then treated with excess of p-aminoazobenzene in an 
indifferent solvent. After removal of solvent and 
excess of base by washing with aqueous-alcoholic 
hydrochloric acid, the resulting anilide is dried. The 
yields are from 87-5 to 98%. For full details of the 
method the original must be consulted. A scheme for 
the analysis of a fat is appended which gives the usual 
constants from the same specimen.

Condensation products of ^»-aminoazobenzene with 
the following acids are described : palmitic, m. p.
121-5—122-5°; stearic, m. p. 123—124°; oleic, m. p. 
93—94°; elaidic, m. p. 111-5—112-5°; oleic acid 
dibromide, m. p. 90—91-5°; elaidic acid dibromide, 
m. p. 131—132°; linoleic, acid telrabromide, m. p. 
137—138°, and linolenic acid hexabromide, m. p. 193— 
194°. The compound from oleic acid dibromide and 
aminoazo-p-xylene has m. p. 155°. H. B u r to n .
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A ttem pt to remove hydrogen from  higher fatty 
acids. T. S u zu k i and T. K u r i t a  (Suppl. Sci. Papers 
Inst. Pliys. Chem. Res. Tokyo, 1928, 9, 5—6).— 
Attempts to dehydrogenate palmitic, stearic, and oleic 
acids and their esters under diminished pressure (10—
0-1 mm.) and at temperatures ranging from atmospheric 
to 300°, in the presence of various catalysts, were 
unsuccessful. A. I. V o g e l.

Pityrol. VI. D istillation of palm itic acid. S.
S h o y am a (Mem. Coll. Sci. Kyoto, 1928, 11, 533— 
.">42).—Dry sodium palmitate was distilled from a 
Fischer retort at 380—540°, and yielded tar 70%, coke 
24%, and gas 6%. The gas contained carbon monoxide
11-8%, carbon dioxide 12-2%, ethylene 1-7%, 
paraffins and hydrogen 27-4%. Fractionation of the 
part of the tar volatile with steam revealed the 
presence of the paraffins from C9H20 to C13H28, 
confirmed by their physical constants and analysis. 
Olefinic hydrocarbons in the same portion of the tar 
were separated by means of liquid sulphur dioxide, and 
fractionated; the series from C7H 14 to C13H2G were 
identified. From the non-volatile portion of the tar, 
consisting mainly of unsaturated hydrocarbons C15, 
C19, C20, C30, palmitone was isolated; CI4H30, C1SH38, 
and C20H42 were also identified in this portion.

B. W. A n d e rs o n .
Conversion of higher fatty acids into barium  

salts. H. H. E s c h e r  (Helv. Chim. Acta, 1929, 12, 
103—105).—Solutions of higher fatty acids in methyl 
or ethyl alcohol, ether, cldoroform, carbon tetra
chloride, or dicbloroethanc can be conveniently 
titrated with a solution (about 2N) of barium liydr- 
oxido in methyl alcohol. The resulting barium salt 
is usually precipitated in a pure condition.

H . B u r to n .
D istillation of higher unsaturated fatty acids.

H. H. E s c h e r  (Helv. Chim. Acta, 1929,12, 99—102). 
—Oleic and similar acids arc much more sensitive to 
heat (up to 150°) than is usually supposed. This 
sensitivity is more apparent in the oleic than in the 
elaidic series. Distillation of the acids is best carried 
out in a high vacuum and even then only an apparent 
purification occurs. Even with one distillation 
through a glass column partial rearrangement is 
unavoidable. H. B u r to n .

Pityrol. VII. D istillation of oleic acid. H.
O g a ta  (Mem. Coll. Sci. Kyoto, 192S, 11, 543—547).— 
Sodium oleate, when distilled from a Fischer retort at 
390—550°, yielded tar 65%, coke 17%, and gas 18%. 
More than 80% of the tar consisted of unsaturated 
hydrocarbons. By repeated distillation the part 
of the tar volatile with steam was divided into 18 
fractions, examination of which showed the presence 
of a series of olefines from C-H14 to C1GH32. Similarly 
the non-volatile portion, after separation of 10% of 
unchanged sodium oleate, was found to contain the 
olefines from C14H2g to C18H36. B. W. A n d e rs o n .

So-called “ arachidic acid ” and other acids of 
high m ol. wt. from  arachis oil. D. H o ld e ,  W. 
B le y b e r o ,  and I. R a b in o w its c h  (Ber, 1929, 62, 
[J2], 177—1S3; cf. Ehrenstein and Stuewer, A , 1923, 
i, 1057; Cohen, B ,  1926, 98).—The technical fatty 
acids from arachis oil were worked up by a combination

of distillation in a high vacuum, crystallisation of the 
acids and their esters, and fractional precipitation of 
the lithium salts (cf. Holde and Godbolc, A., 1926, 
268,498). The presence of ?i-docosoic acid, C22H440 2I, 
doubted by Cohen (loc. cit.), is placed beyond doubt. 
The acid is shown by the mixed m. p. method to he 
7i- instead of iso-behenic acid (cf. Ehrenstein and 
Stuewer, loc. cit.). In addition, small quantities of 
an acid, C26H420 2, m. p. 69—70°, mol. wt. 323—324, 
were separated which appears homogeneous, since the 
m. p. remains constant after lithium precipitation and 
repeated crystallisation; further characterisation 
appears, however, to be required, since the m. p. is 
considerably lower than that recorded by Levene and 
Taylor (A., 1924, i, 827) for the synthetic acid. 
w-Eicosoic acid, detected by Cohen in arachis oil, was 
absent or present only in traces in the “ crudo arachidic 
acid ” of m. p. 73°, but is probably contained in the 
separated lower acids. The acid C20H 52O2, m. p. 79°, 
isolated by Holde and Godbole (loc. cit.) from Indian 
arachis oil, was isolated from the fraction of highest 
mol. wt. The m. p., 7S—78-8°, agrees closely with 
that recorded previously, but the mol. w t, 3S1—384, 
corresponds more closely with C25H50O2 than with 
C20H52O2. Although fractional precipitation with 
lithium acetate did not lead to recognisable separation, 
cautious distillation in a high vacuum gave a residue 
which, after crystallisation from acetone, had m. p. 
81—82-4°, mol. wt. 390. It appears therefore that the 
lithium method alone does not afford certain evidence 
of homogeneity with very sparingly soluble fatty acids 
of high mol. wt.

Tetracosoic acid, m. p. 83—S4° (presumably the 
»-acid), has been isolated from the portions of lowest 
b. p. of the free acids of beeswax. H. W re n .

Constitution of clupanodonic acid. M. T s u ji- 
m o to  (Bull. Chem. Soc. Japan, 1928, 3, 299—307).— 
Clupanodonic acid, C22H340 2, was isolated from 
Japanese sardine oil by the author’s lithium-salt- 
acetone method (cf. Armstrong and Hilditch, A , 1925, 
i, 778; McGregor and Beal, A , 1927, 145) and had 
¿J5. 0-9410, njj 1-5057, neutralisation value 170-7, 
iodine value 388-5. Ozonolysis of the acid followed by 
decomposition of the ozonide with water afforded 
acetaldehyde, propaldehyde, carbon dioxide, and a 
comparatively large amount of succinic acid, but no 
azelaic acid (cf. Armstrong and Hilditch), whereas amyl 
clupanodonate (saponification value 139-5) similarly 
treated furnished a product insoluble in water which 
gave a 49% yield of succinic acid on hydrolysis. The 
latter fact is regarded as evidence for the first ethylenic 
linking being situated between the fourth and fifth 
carbon atoms; acetaldehyde and carbon dioxide are 
considered to be secondary decomposition products of 
malon-aldehyde or -semialdehyde. The absence of 
glyoxal or glyoxylic acid and of oxalic acid from the 
decomposition products together with the constancy 
of the iodine value after reduction with sodium and 
alcohol point to the absence of conjugated double 
linkings. The following two formulas for the acid 
are provisionally suggested :

Et-{CH:CH-[CH,],}3-[CH:CH-CHo],-CH,-CO,H, 
Et-{CH:CH,[CH2i2}2-[CH:CH-CH„]2"CH2"CH:CH‘ 

[CH2]2-C02H. " " A. I. V o c e l.
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O x id a tio n  of l ig n o c e r ic  a c id .  F. A. T a y l o r  and 
P. A. L e v e n e  (J. Biol. Chem., 1928, 80, C09—613).— 
Repetition of the work of Meyer and others (A., 1913, 
i, 1151) and of Levene and Taylor (A., 1922, i, 714) 
has given a-bromolignoceric acid, m. p. 69-5—70-5°, 
a-hydroxylignoceric acid, m. p. 94—95°, and iso- 
tricosoic acid, in. p. 76-5—77-5°.

C. R. H a r in g to n .
Sodium salts of co-hydroxy-butyric, -valeric, 

and -hexoic acids. C. S. M a rv e l ' and E. R. B irk -  
heim er (J. Amor. Chem. Soc., 1929, 51. 260—262).— 
Details are given of the conversion of y-phenoxy- 
butyronitrile into y-phenoxybutyric acid, y-bromo- 
butyric acid, y-butyrolactone, and sodium y-hydroxy- 
butyrate, of S-valerolactone into, sodium 8-hydroxy- 
valeratc, and of e-bromohexoic acid into a mixture of 
s-hexolactonc and a polymeric product, both of which 
are hydrolysed by alkali to sodium s-hydroxyhexoate.

H . E . F . N otto n .
Formation of m ethyl sodiochlorom alonate and 

its reaction w ith  iodine. Stability of halogeno- 
ethanes. A. E c c le s  (Proc. Leeds Phil. Soc., 1929,
1, 356—359).—The lability of halogen atoms in 
halogeno-ethanes is discussed on the basis of the 
relative displaceability of the unshared electrons in the 
four halogen atoms (I> B r > C l> F ; cf. Ingold and 
others, A., 1928,164,402). In the hexahalogenoethane 
molecule two opposing factors are in operation: 
(1) the intrinsic tendency of the halogen atom to 
assume anionic condition, and (2) the cationising effect 
of the halogen atoms on each other. On heating, the 
amplitude of the oscillations of the shared electrons 
increases with resulting extremes of negative and 
positive polarisation, so that in molecules above a 
certain critical energy separation of negative and 
positive ions occurs with thermal decomposition into 
the corresponding tetrahalogenoethylene and free 
halogen. Attachment of a powerful electron sink such 
as the carbomethoxy-group (Cooper and Ingold, A.,
1927, 558) to a carbon atom bearing an atom of strong 
anionic tendency (halogens) will cause an increase in 
the amplitude of oscillation of the carbon-halogen 
shared electrons and a correspondingly increased 
tendency towards elimination of halogen. In agree
ment with this view the action of iodine on methyl 
chlorosodiomalonate yields only methyl ethylenetetra- 
carboxylate (identical with a specimen prepared by the 
action of iodine on methyl disodioethanetetraearb- 
oxylate), the intermediate methyl afi-dichloroethane- 
tetracarboxylate produced momentarily eliminating 
chlorine with the formation of the unsaturated 
compound (cf. Bischoff and Rach, A., 1885, 244).

J. W. B a k e r .
Reaction of alkali m olybdates w ith  m alic and 

tartaric esters. E. D a rm o is  (Bull. Soc. chim.,
1928, fiv], 43, 1214— 1229; cf. A., 1926, 457).— 
Further evidence is adduced in support of the two- 
stage hydrolysis of ethyl malate. Although molyb- 
dotartrates have not been actually isolated, measure
ments of the mutarotation of mixtures of tartaric esters 
and molybdates indicate that such substances exist 
and that hydrolysis of the esters occurs in two stages.

J. S. C a r t e r .
Influence of the solvent on the optical rotation  

of ethyl tartrate. T. J. H e b e r t  and J. N . P e a r c e

(Proc. Iowa Acad. Sei., 1927, 34, 218—219).—Values 
of [a] depend on the composition of the solvent (ethyl 
alcohol, methyl alcohol, benzene, and toluene, and 
binary mixtures thereof), on the concentration of ester, 
and on the temperature. C h e m ic a l A b s t r a c t s .

Replacem ent of hydroxyl group in  hydroxy- 
acid esters by chlorine w ith  phosphoryl chloride 
and pyridine. (Steric course of substitution.)
T. W agner-Jauregg (Helv. Chim. Acta, 1929, 12, 
61—63).—Methyl l(—)-malate is converted by treat
ment with phosphoryl chloride in cold pyridine into 
methyl d(-\-)-chlorosuccinate, b. p. 106—107°/10— 
11 mm., [a]f? +36-6°. Similarly, methyl (-f)-mandel- 
ate gives methyl ( —)-phenylchloroacetatc, b. p. 
130—131°(corr.)/15-5—16 mm., [a]if -62-2°. Methyl 
v-phenylchloroacetate has b. p. 129—130°(corr.)/ 
13—15 mm. Partial racémisation occurs during the 
formation of methyl (—)-phenylchloroacetate. Sub
stitution is of the same order as with phosphorus penta- 
chloride (cf. A., 1928, 506). H. Burton.

K eto-lactol tautom erism . I. R ing-chain  
tautom erism  in a-carboxy-y-acetyl-ßß-dimethyl- 
butyric acid and a synthesis of y-acetyl-ßß-di- 
m ethylbùtyric acid. M. Q u d r a t - i - K h u d a  (J.C.S.,
1929, 201—209).—Evidence is adduced to show that 
both the forms I and II are necessary to explain all 
reactions of a-carboxy-y-acetyl-ßß-dimethylbutyric 
acid.

Ma P /C H 2-COMe M p _,CH-CMe-OH^n
i 2 CH(C0 2H)2 Me2 ^ C H (C 0 2H )-C 0^U

(I-) Mc c ^ : C M e ^ 0  (ii.)
-u c a ^ c n -C O

(III.)
Condensation of mesityl oxide and cyanoacetamide 

with sodium ethoxide yields 6-hydroxy-2-keto-3-cyano- 
4 : 4 : G-trimethylpiperidine, m. p. 272° (decomp.), also 
obtained by synthesis from mesityl oxide and ethyl 
cyanoacetate, which condense to give ethyl a.-cyaiw- 
y-acetyl-ßß-dimethylbutyrate, b. p. 160°/16 mm., d f 2
1-03705, rift'3 1-44652 (semicarbazone, m. p. 166-5°), 
yielding with aqueous ammonia §-amino-§-hydroxy- 
<x.-cyam-$$-dimethylhexoamide [trihydrate, m. p. 87° 
(decomp.)], which is converted by alcoholic sodium 
ethoxide into the above trimethylpiperidine. It is 
dehydrated by phosphoryl chloride to 2-keto-3-cyano- 
4 : 4 : G-trimethyl-2 : 3 : 4 : 5-tetrahydropyridine, m. p. 
253°, but is unaffected by dilute sodium hydroxide; 
hydrolysis with concentrated potassium hydroxide 
yields only a-carboxy-y-acelyl-ßß-dimethylbutyric acid, 
m. p. 95° (semicarbazone, m. p. 177°) ; the ethyl ester, 
b. p. 153°/12 mm., d f-  1-03921, nfr  1-4413 (semi
carbazone, m. p. 76°), is converted by alcoholic sodium 
ethoxide into ethyl 5 : 5-dimethyl-5 : 6-dihydro- 
resorcinol-4-carboxylate. When hydrolysed with con
centrated hydrochloric acid, the above trimethyl
piperidine yields the dilactone of a-carboxy-y-acetvl- 
ßß-dimethylbutyric acid, m. p. 137°, also obtained by 
hydrolysis with concentrated hydrochloric acid of ethyl 
a-cyano-y-acetyl-ßß-dimethylbutyrate or of the tetra- 
hydropyridine described above (cf. Vorländer and 
Gartner, A., 1899, i, 259). The dilactone is converted 
by hot dilute sodium hydroxide into a-carboxy- 
y-acetyl-ßß-dimethylbutyrie acid; at 200° it loses 
carbon dioxide, giving the unsaturated lactone (III).



296 B R IT ISH  CHEMICAL ABSTRACTS.— A.

Oxidation of a-earboxy-y-acetyl-ßß-dimethylbutyric 
acid with sodium hypobromitc gives a-carboxy- 
ßß-dimethylglutaric acid, m. p. 173° (decomp.) (cf. 
lit.), which passes into ßß-dimethylglutaric acid when 
heated. It decomposes at 130-—140°, yielding a 
mixture of the dilactone and y-acetyl-ßß-dimethyl- 
butyric acid (cf. Bredt, A., 189S, i, 264), b. p. 162°/ 
25 mm., d f 6 1-03646, nj?'5 1-44652 [semicarbazone, 
m. p. 172° (decomp.): cf. Vorländer and Gartner, loc. 
ci/.], in relative quantities-which suggest that the parent 
acid is a mixture of the forms I and II in the ratio of 
about 3:1 . Ethyl y-acetyl-ßß-dimethylbutyrate, b. p. 
112°/17 mm., d™ 0-9624S, ng’ 1-43047 (semicarb
azone, m. p. 114°), is obtained directly from the acid 
and has also been synthesised as follows : ßß-dimethyl
glutaric anhydride is converted by absolute alcohol 
into ethyl hydrogen ßß-dimethylglutarate, b. p. 164°/ 
16 mm., d'j1 1-05774, 1-4403, which with thionyl
chloride yields the corresponding chloride, b. p. 
117°/16 m m .; this with zinc methyl iodide in benzene 
yields the ester, which, after purification through the 
semicarbazone, m. p. 114°, has b. p. 113°/1S mm., df*
0-96323, rif,  ̂ 1-43067. The synthetic ester is com
pletely converted by alcoholic sodium ethoxido into 
dimothyldihydroresorcinol and is hydrolysed to 
the y-acetyl-ßß-dimethylbutyric acid, b. p. 162°/ 
25 mm. [semicarbazone, m. p. 172° (decomp.)],
described above. Thus the free acid appears to
possess the normal ketonic structure I. On the other 
hand, the acid reacts with acetyl chloride at the 
ordinary temperature in the lactonic form (II),
yielding the lactone (III), b. p. 82°/10 mm., d f 2
0-98658, nfr  1-45573 (cf. Bredt, loc. cit.), which is 
re-converted into the keto-acid by alcoholic potassium 
hydroxide. Reduction of y-acetyl-ßß-dimethylbutyric 
acid with sodium and alcohol yields ßßS-trimethyl- 
valerolactone, b. p. 120°/18 mm., d\~ 0-98039, n"
1-47743. C. W, S iioppee .

Dim ethyldihydroresorcinol as reagent for 
aldehyde, and carbon assim ilation. D. V o r 
l ä n d e r  (Z. angcw. Chem., 1929, 42, 46—47. P. 
M a y e r  (ibid, 48). C. N e u b e r g  (ibid., 4S).—A question 
of priority. C. H o l l in s .

Condensation products of formaldehyde and 
urea. P o l lo p a s ,  L td . ,  E. C. C. B a ly ,  and E. J. 
B a ly .— Sco B „  1929, 138.

Oxygen-com pound form ation w ith  acetalde- 
hyde at low  tem perature. D. LeB. C o o p e r  (Proc. 
Nova Scotian Inst. Sei., 1928, 17, 140—141).—When 
oxygen was bubbled through a mixture of acetaldeliyde 
and manganese acetate at the low temperature of a 
carbon dioxide-ether bath, the solution became dark 
pink, possibly owing to the formation of some complex, 
but no peroxide stable at the ordinary temperature 
was formed. Absorption reached a maximum after a 
few hours, which probably represented the solubility 
of oxygen in the mixture. By warming to the 
ordinary temperature, some oxidation of the acet- 
aldeliyde to acetic acid occurs. B. WJ A n d e rs o n .

Preparation of aldehydes and ketones by 
degradation of quaternary am m onium  bases.
J. v o n  B r a u n  and W. T e u f f e r t  [and, in part, G-. 
M anz] (Ber., 1929, 62, [2?], 235—241; cf. von Braun

and Heymons, this vol., 62).—Dihydrocitronellol, 
d f  0-835, [a]’,',1 +3-85°, prepared by hydrogenation of 
d-citronellol in the presence of platinum, is con
verted into K-dimethyloctyl bromide, which, with 
trimethylamine in benzene at 100°, affords the 
quaternary bromide, C10H 12-NMe3Br, m. p. 255°. 
Treatment of this with silver oxide followed by addition 
of potassium hydroxide to the concentrated solution 
and distillation under atmospheric pressure yields 
dimcthyl-yr\-dimcthyloctylaminc, 
CHMe2-[CH2]3-CHMc-[CH2]2-NMe2, b. p. 95—98°/13 
mm., 5'f 0-7757, nf, 1-4302, [ajg —4-79° (methiodide, 
m. p. 243°), and yrl-dimethyl-Aa-octene, b. p. 45—46°/13 
mm., 154°/atm., d f  0-7321, ri$ 1-4176, [<x]ft -12-38°. 
The hydrocarbon ig converted by ozonisation in 
chloroform and subsequent decomposition of the 
ozonide into isononaldchyde,
CHMe2-[CH2]3-CHMe-CHO, b. p. 72—74°/15 mm., 
185—186°/752 mm., d f  0-819, ng 1-4203, [«]$ -9-1°, 
which reacts very slowly with hydroxylamine and 
semicarbazide, but is very easily oxidised to az-di- 
methyllieptoic acid, b. p. 127— 130°/13 mm., df
0-8975, wl? 1-4287, [a]S -14-1°.

Ethyl ethylmalonatc is transformed by sodium and 
w-octyl bromide in presence of ether into ethyl ethyl- 
n-octylmalonate, b. p. 171—180°/13 mm. The corre
sponding acid, m. p. 72°, loses carbon dioxide with 
formation of ethyloctylacetic acid, b. p. 186°/12 mm. 
Ethyl cthyloctylacetate, b. p. 135—137°/12 mm., is 
reduced by sodium and alcohol to fi-ethyl-fi-octylethyl 
alcohol, b. p. 135—137°/12 mm., which is converted 
successively into $-ethyl-$-octylelhyl bromide, b. p. 
135—137°/12 mm., and the quaternary bromide, 
CgHp-CHEt-CHg-NMe-Br, m. p. 225—227°. The 
salt is transformed in the usual manner into a mixture 
of dimethyl-$-ethyl-$-octylethiylamine, 
C8H17‘CHEt-CH2*N]VIe2, b. p. 124°/13 mm., df  0-7913 
(picrate), and as-ethyloctylethylene, b. p. 91—93°/ll 
mm., d f  0-7703. The hydrocarbon is converted 
through its ozonide into ethyl octyl ketone, which, 
after purification through its semicarbazone, m. p.
91—92°, has b. p. 112°/12 mm., m. p. 12-5°. Its 
odour is considerably less pronounced than that of 
methyl nonyl ketone. The non-crystallino ox ¿me has 
b. p. about 146°/13 mm.

Ethyl sodiomalonate and y-phenylpropyl bromide 
afford ethyl y-phenylpropylmalonate, b. p. 202°/ll 
mm., and small amounts of ethyl di-y-phenylpropyl- 
malonate, b. p. about 230°/l mm. With (3-phenyl- 
ethyl bromide, ethyl y-phenylpropylmalonate gives 
ethyl fi-phemjldhyl-y-phenylpropylrnalonate, b. p. 215— 
217°/1 mm. Tho corresponding acid, m. p. 124°, 
decomposes into $-phenylethyl-y-phenylpropylacetic 
acid, b. p. 263—26o°/18 mm., the ethyl ester, b. p. 
about 253—255<>/lS  mm., of which is reduced by 
sodium and alcohol to -phenylcthyl-$-y’-phenyl-
propylethyl alcohol, b. p. 242—245°/13 mm. The 
corresponding bromide, which has almost exactly the 
same b. p., is transformed into the extremely hygro
scopic quaternary bromide (I), which vields di- 
CH2Ph-CH2-CH2-CH(CH2-CH2Ph)-CHvNMe3Br, (I),
methyl- (a-fi-phenylethyl- [i - y -phenylprropyleihylamine, 
b. p. about 200°/0-7 mm. (jpicrate, m. p. 109°), and 
as-fi-phcnylethyl-y-phenylpropylethylene, b. p. 199— 
200°/14 mm., df  0-915, nf, 1-5517. Ozonisation of the
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hydrocarbon followed by treatment of the product 
with zinc dust gives $-pheriylethyl y-phenylpropyl 
ketone, b. p. 213—215°/11 mm., m. p. 31° after 
softening at 30° (non-crystalline semicarbazone).

H . W r e n .
Catalytic reduction of geraniol and citronellal 

by means of nickel. K. S u z u k i  (Bull. Inst. Phys. 
Chem. Res. Tokyo, 1929, 8, 3—4).—The first molecule 
of hydrogen was attached much more rapidly to 
citronellal than to geraniol. At this stage the product 
was, in both cases, citronollol with some dihydro- 
citronellol. The second molecule of hydrogen was 
introduced much more slowly in each case.

B. W. A n d e rs o n .
a-Bromo- and a-hydroxy-aldehydes. II. 

Bromination of valeraldehyde. R. D w o rz a k  and 
A. E n e n k e l  (Monatsh., 1928, 50, 449—458).— 
Catalytic dehydrogenation of a sample of amyl 
alcohol, [a]D —2-47° (whence 42% of a-methylbutyl 
alcohol), with a brass catalyst (details to be published 
later) gives a mixture of valeraldehydes, b. p. 90—92°, 
[a]D +0-35°. This is polymerised by treatment with 
concentrated sulphuric acid into paravaleraldehyde, 
b. p. 122—124°/10 mm., which on bromination at 
— 10 to —5° and subsequent treatment with alcohol 
(cf. A., 1927, 1055) affords a-broino-a-metliylbutalde- 
liyde ethylacetal, b. p. 83°/10 mm., ¿¡J 1-29, [a]D 
-j-0T2°, and a.a-dibromo-$-m.cthylbutaldehyde ethyl- 
acetal, b. p. 121°/10 mm., d\l 1-37°. The former acetal 
is hydrolysed by boiling with water to the correspond
ing hydroxy-aldehyde, b. p. about 120°/high vacuum, 
which with p-nitrophenylhydrazine gives a homo
geneous, dark red precipitate. H. B u r to n .

a-Bromo- and a-hydroxy-aldehydes. III. 
Crystalline lactaldehyde and its  behaviour 
towards dilute aqueous alkalis. R. D w o rz a k  
and W. P r o d in g e r  (Monatsh., 1928, 50, 459—475).— 
Crystalline, dimeric a-hydroxypropaldehj'de (I) 
[jj-nitrophenylhydrazonc, m. p. 126-5° (corr.)], has 
been obtained in 35% yield by the hydrolysis of 
a-bromopropaldeliyde ethylacetal, b. p. 69°/9 mm. 
(A., 1927, 1055), with water and prolonged extraction 
with ether of the resulting solution after neutralis
ation and saturation with sodium sulphate. The 
residue from this is distilled in a vacuum, when a 
mixture of I and unimolecular lactaldehyde is 
obtained. Cryoscopic determinations of I in aqueous 
solution show that after keeping for 24 hrs. the 
solution contains the unimolecular aldehyde only. 
When I is treated with 1 % sodium hydroxide solution 
during several days oxidation occurs : this is
minimised by working in an atmosphere of nitrogen. 
With 4% sodium hydroxide solution for 5 days a 
chloroform-soluble syrup is obtained which appears 
to be a condensation product of 3 mols. of lactaldehydo 
with loss of 1 mol. of water. The product reduces 
Fehling’s solution slightly in the cold. Lactaldehyde 
is oxidised by aqueous copper acetate to pyruv- 
aldehyde. ' H. B u r to n .

Inosinic acid. IV. Ribophosphoric acid.
P. A. L e v e n e  and T. M o ri (J. Biol. Chem., 1929, 81, 
215—219).—Ribophosphoric acid undergoes lactone 
formation slowly, indicating the formation of an 
aS-iactone and the attachment of the phosphoric acid

residue in the e-position ; the suggestion of Robinson 
(A., 1927, 960, 1225) is therefore not accepted.

C. R. H a r in g to n .
Precipitation of carbohydrates and glucosides 

by alkaloid précipitants. L. R o s e n t h a l e r  
(Pharm. Acta Helv., 192S, 3, 93—96 ; Ghem. Zentr.,
1928, ii, 374).—Under the conditions employed, potato, 
wheat, maize, rice, barley, arrowroot, and sago 
starches gave with bromine and hydrobromic acid, 
silicotungstic acid, and phosphomolybdic acid more 
or less precipitate, and with tannin a turbidity. 
Aloin, convallamarin, digitalin, gitalin, and stroph- 
anthin gave a positive test with silicotungstic and 
phosphomolybdic acids; Crypsophila saponin reactcd 
similarly, but was not precipitated by tamiin or by 
bromine and hydrobromic acid. Thus precipitation 
of carbohydrates and glucosides can occur if the 
basicity due to the bridge oxygen atom is not too 
much weakened by hydroxyl or other acid groups.

A. A. E l d r id g e .
Influence of sugars on the stability of hydrogen, 

sulphite solutions. E. H I g g l u n d  (Ber., 1929, 62, 
\_B], 84—90).—The action of dextrose on the stability 
of sodium hydrogen sulphite solutions at 135° has 
been investigated. About 4—5 hrs. after the 
maximal temperature has been attained, the sulphur 
dioxide content suddenly diminishes and the amount 
of sulphuric acid increases rapidly. At this period, a 
rapid increase in the amount of " loosely combined ” 
sulphurous acid is observed but this subsequently 
diminishes greatly. At this stage, considerable 
amounts of dithionic and, possibly, polytliionic acids 
are present which are transition products in the con
version of sulphurous into sulphuric acid. Under 
similar conditions in the absence of dextrose the 
sulphur dioxide content diminishes at a slower rate 
and the amount of sulphuric acid increases very 
slowly. The sugar content, as judged by the 
behaviour towards Fehling’s solution, diminishes 
considerably, probably owing to oxidation. In
stability of the hydrogen sulphite solutions increases 
with increasing sulphite concentration oxactly as 
would be expected with solutions free from sugar. 
The catalytic efiect of mannose, xylose, and arabinoso 
is approximately the same as that of dextrose, 
whereas lævulose is less, but distinctly, effective. 
The acceleration of the decomposition of sulphite by 
sugars depends on the réactivé carbonyl group of the 
latter. It is certain that the production of sulphuric 
acid is not due to reduction of the sugar by sulphur 
dioxide. The catalytic effect is due in the main to the 
facilitated formation of such intermediate products 
of the sulphite reaction, particularly thiosulphate 
ions, which cause and accelerate the decomposition.

H i W r e n .
Oxidative decom position of sugar. I. Action  

of “ chloram ine-T " on dextrose. K. B e r n h a u e r  
and K. S c h ô n  (Biochem. Z., 1928, 202, 159—163).— 
The oxidation of dextrose (1 mol.) using sodium 
p-tolueuesulphonchloroamide by eight equivalents of 
oxygen giving rise to 2 mois of acetic acid and 2 
mois, of carbon dioxide (Bleyer and Braun, A., 1927, 
341) could not be quantitatively confirmed. Acetic 
acid caimot be detected and considerable amounts 
of formic acid are obtained. Gluconic acid is not
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formed initially, since this substance is not attacked by 
“ chloramine-T.” P. W. C l u t te r b t j c k .

Oxidation of dextrose in alkaline solution w ith  
formation of carbon m onoxide. M. N ic lo u x  
(Compt. rend. Soc. Biol., 192S, 99, 226—228; Chem. 
Zentr., 1928, ii, 1077).—The consumption of oxygen 
and the yield of carbon monoxide are maximal at 85°. 
Lmvulose, lactose, galactose, and maltose, but not 
sucrose until inverted, are similarly attacked. The 
effect of various salts is examined.

A. A. E ld r id g e .
Colorimetric determ ination of dextrose. A. B. 

S c h a c h k e ld ia n  (J. Russ. Phys. Chem. Soc., 1928, 
60, 1517—1520).—The method is based on the red 
coloration, due to the formation of picramic acid, 
which is developed when a solution of dextrose is 
treated with picric acid in the presence of alkali. The 
intensity of the colour depends on the concentration 
of dextrose, and can be compared with a standard 
scale. Disaccharides do not give the reaction, whilst 
lsevo-hexoses produce a more intense colour. If 
chlorine ions are present, the coloration is fainter, 
and a special solution containing chlorides must be 
used as a standard of comparison.

M. Zvegintzov .
Hexosediphosphate. P. A. L e v e n e  and A. L. 

R ay m o n d  (J. Biol. Chem., 192S, 80, 633—638).— 
Hydrolysis of the methylglucoside of hexosediphos
phate (cf. Morgan, A., 1927, 749) at 100° with 0-liV- 
hydrochloric acid consisted of initial rapid rupture of 
the glueosidic linking followed by much slower 
liberation of 1 mol. of phosphoric acid; the hexoscdi- 
phosphate is therefore a y-derivative, and the stable 
monophosphate of Neuberg (A., 1913, i, 423) is
i-lsevulosephosphate. C. R . H a r in g to n .

Pityrol. VIII. D istillation of sucrose. Y.
H id a k a  (Mem. Coll. Sci. Kyoto, 1928,11, 549—551). 
—Pure sucrose when distilled from an iron retort at 
240—610° gave a distillate consisting of water 75%, 
neutral portion 4-5%, acidic substance 1-5%, and 
humus 8-5%. Furfuraldehyde, methylfurfuralde- 
hyde, and hydroxymethylfurfuraldehyde were 
identified as the neutral constituents, and formic and 
laevulie acids in the acidic portion.

B. W. A n d e rs o n .
Constitution of daphnin. F. W e s s e ly  and K. 

S tu rm  (Ber., 1929, 62, [5], 115—119).—The gluco- 
daphnetin obtained by Leone (A., 1925, i, 12S3) from 
(3-acetobromogIucose and 7 : 8-dihydroxycoumarin is 
considered to have the glucose residue substituted in 
the S- rather than in the 7-hydroxyl group of 7 : 8-di
hydroxycoumarin. Until direct comparison can be 
made, the identity of this synthetic with the natural 
glucoside is not regarded as established and the 
present work refers to the synthetic material. Tetra- 
acetyldaphnin, m. p. 217°, [a]g —31-64° in methyl 
alcohol, and daphnin, m. p. 216—217°, [a]” -f29-36° 
in methyl alcohol, are prepared by Leone’s method. 
Treatment of tetra-acetyldaphnin with diazomethane 
followed by hydrolysis of the product affords
S-hydroxy-l-methoxycoumarin, m. p. 175° (corr.) 
after slight previous softening, which is similarly 
prepared from daphnin. S-Hydroxy-7-ethoxycoumariti, 
m. p. 145 (corr.) after slight softening, is obtained

analogously. Treatment of S-hydroxy-7-methoxy- 
eoumarin with diazoethane in absolute alcohol gives 
an 80—90% yield of l-methoxy-S-ethoxycoumarin, m. p.
85-5° (corr.) [8-methoxy-7-ethoxycoumarin has m. p. 
80-5° (corr.)], which is converted by successive treat
ment with sodium methoxide and ethyl alcohol and 
with ethyl iodide into 4-methoxy-2; 3-diethoxy- 
cinnamic ester, hydrolysed to 4z-mellwxy-2 : 3-dietlioxy- 
cinnamic acid, m. p. 157— 158°. Oxidation of the 
acid by permanganate yields ‘i-methoxy-2 : 3-diethoxy- 
benzoic acid, identical with the acid, m. p. 75° (corr.) 
after softening, obtained by treatment of methyl
4-methylpyrogallolcarboxylate with ethereal diazo- 
ethane and hydrolysis of the product. H. W re n .

Constitution and properties of fraxin. F.
W esse ly  and E. Demmer (Ber., 1929, 62, [23], 120— 
126).—Fraxin, obtained by extraction of the young 
bark of Fraxinus excelsior with boiling water, pre
cipitation of the extract with lead acetate, decom
position of the precipitate by hydrogen sulphide, and 
crystallisation of the glucoside from alcohol, forms 
pale yellow, hydrated crystals, m. p. 205° (corr.) 
when slowly heated. It is readily hydrolysed by hot, 
dilute sulphuric acid to fraxetin and dextrose and 
belongs to the (3-series, since it is attacked by emulsin. 
Since the constitution of fraxetin has been elucidated 
(Wessely and Demmer, A., 1928, 893) the possible 
positions of the glucose residue and the methyl group 
in the 6 : 7 :  S-trihydroxycoumarin structure of 
fraxin are S : 6 or 7 : 6; the decision in favour of the 
former is reached as follows. Fraxin is converted by 
successive treatment with ethereal diazomethane and 
hydrolysis into S-hydroxy-G : 7-dimethoxycoumarin, 
m. p. 195° (con1. ; decomp.), which with diazoethane 
affords 6 : 7-dimethoxy-S-ethoxycoumarin, m. p. 10S-50 
(corr.). By a similar series of changes fraxin is con
verted into S-hydroxy-6-methoxy-l-ethoxycoumarin, 
m. p. 153—154° (corr.; decomp.), and 6 : 8-dimethoxy- 
7-ethoxycoumarin, m. p. 82° (corr.). Dimethyl- 
daphnetin is oxidised by potassium persulphate in 
alkaline solution in the presence of ferrous sulphate to 
a hydroxydimethoxycoumarin (cf. Bargellini, A., 
1916, i, 490) which must be 6-hydroxy-7 : S-dimethoxy- 
eoumarin, since it is methylated by diazomethane to 
6 : 7 :  8-trimethoxycoumarin, m. p. 103—104° (corr.), 
identical with dimethylfraxetin. Diethyldaphnetin, 
b. p. 160°/0-2 mm., m. p. 67—78° (corr.), prepared by 
treating daphnetin with diazoethane, is oxidised to 
(i-hydroxy-7 : 8-diethoxycoumarin, b. p. 170°/0-2—0-4 
mm., m. p. 149—150° (corr.), which is methylated to
6-methoxy-7 : 8-diethoxycoumarin, m. p. 80—Sl° 
(corr.), identical with diethylfraxetin (A., 1928, 893). 
Oxidation of 7-methoxy-8-ethoxycoumarin affords
6-hydroxy-7-methoxy-S-ethoxyc&u)narin, m. p. 156— 
157° (corr.), methylated to 6 : 7-dimethoxy-8-ethoxy- 
coumarin, m. p. 108-5° (corr.), identical with the 
compound obtained from fraxin. H. Wren.

Sesam in. J. B o e s e k e n  and W. D. C o h e n  
(Biochem. Z., 1928, 201, 454— 463).—Sesamin, m. p.
122-5°, [a]1,? +68-6° in chloroform, is shown to have the 
composition C20H18O0. It is not reduced at 250°/100 
atm. by hydrogen, and on oxidation no intermediate 
stages could be detected. The six oxygen atoms are 
held in ether linkings, and it contains the methylene-
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dioxy-group attached to a benzene nucleus. Nitration 
with a mixture of nitric and acetic acids yields 
dinilrosesamin, C20H 1GO10N2, m. p. 235—245° (tin salt 
of reduction product, C20H22O6N2Cl6Sn, has [<x]|5 
+60-0°), 4-nitro-l : 2-methylenedioxybenzene, and a 
little nitropiperonal (cf. Sal way, J.C.S., 1909, 95, 
1163).

The action of magnesium ethyl iodide on sesamin 
gives a product with two ethyl groups, showing that 
sesamin lias two metliylenedioxy-groups. Alcoholic 
hydrogen chloride produces an isojneride, m. p. 95—  
98° [a]if +86-6° (in chloroform), probably by a kind 
of Walden inversion. Acetic acid in presence of 
sulphuric acid at 60° gives a third isomeride of 
sesamin, m. p. 118—120°, [a]\8 +73-3°. The following 
constitution is suggested :

I— O 1
ch,Oo:c6h 3-c h -c h 2-c h -c h -c h „-c h -c gh 3:o2c h 2

I------o ----- 1 " ( 1 :2: 4)

J. H . B ik k in s iia w .
Solanine. G. O d d o  (Bcr., 1929, 62, [-£], 267— 

271; cf. Oddo and others, A., 1905, i, 455; 1906, i, 
527, 980; 1911, i, 671; Colombano, A., 1908, i, 99; 
1912, i, 798).—In their criticisms of the work of 
Oddo and co-workers, Zempldn and Gerecs (this vol., 
51) have overlooked the established difference between 
the glucosidcs oxtracted from Solanum sodomceum 
(with which Oddo has worked) and S. tuberosum 
(investigated by Colombano). Zempldn has used a 
technical variety of solanine of unknown origin, but 
usually derived from S. tuberosum. H. W r e n .

Methyl salicylate glucoside of Gaultheria, 
pvocinnbens, L., identical w ith  m onotropin. M.
B r id e l  an d  (M ule .) S. G r i l l o n  (Bull. Soc. Chim. 
bid., 1928,10, 1326—1335).—See A., 1928, 1224.

Formulae of Digitalis  glucosides. II. A.
Wixdaus (Naclir. Ges. Wiss. Gottingen, 1927, 422— 
420; Chem. Zentr., 1928, ii, 669—670).—The formula 
CyHjjOg previously ascribed to digitaligenin is 
replaced by the formula C^H^Oa, which is supported 
by the fact that oxidation of hexahydrodigitaligenin 
affords a dicarboxylic acid, C23H340 6, m. p. 286—287° 
(dimethyl ester, m. p. 174°), but this conclusion is 
rendered uncertain by the observation that pure 
digitaligenin on oxidation yields no toxigenone, but a 
product, C23H280 3, m. p. 197°. A. A. E l d r id g e .

Carbohydrates. VII. Starch acetate. P.
B rig l and R. S c h in le  (Ber., 1929, 62, [B], 99—103). 
—Rice starch, swollen with hot water, precipitated by 
alcohol, and dried with alcohol and ether, is heated 
with pyridine and acetic anhydride at 80° until a 
transparent jelly is produced which yields starch tri
acetate, [a],“ +162-40° in chloroform. The product 
is soluble in chloroform, s-tetrachloroethane, and 
glacial acetic acid, giving solutions which are very 
viscous even when dilute. Hydrolysis with alcoholic 
potassium hydroxide yields starch which appears more 
freely soluble in water than the original material, but 
gives the blue coloration with iodine and normal 
hydrolysis by diastase. The acetate has a high mol. 
wt., since it does not appreciably increase the b. p. of 
chloroform. The constant cannot be determined by 
Bast’s method. In glacial acetic acid the acetate

does not suffer dialysis under conditions whereby the 
acetates of dextrose, sucrose, and maltose readily pass 
through the membrane.

Repetition of the work of Friese and Smith (A.,
1928, 1225) on rice and potato starch affords a starch 
acetate which, contrary to these authors, is soluble in 
chloroform or glacial acetic acid, yielding colloidal 
solutions which slowly pass through a Jena glass filter, 
size < 7 . Intensive desiccation appears to render the 
acetate less soluble.

Many of the conclusions of Peiser (A., 1927, 753) 
with regard to the composition of starch acetate and 
the constitution of starch are invalid, since aeetylation 
by acetic anhydride in presence of sulphuric acid 
yields a partly changed product in which free 
reducing groups are present. H. W r e n .

Disruption of the corn [m aize] starch granule 
and its  relation to the constituent am yloses.
T. C. T a y l o r  and C. O. B e c k m a n n  (J. Amer. Chem. 
Soc., 1929, 51, 294—302).—The discrepancies in the 
values obtained by previous workers for the propor
tions of a- and p-amylose in starch (cf. Sherman and 
Baker, A., 1916, i, 767; Ling and Nanji, J.C.S., 1923, 
123, 2666) are due to the fact that starch pastes 
prepared with boiling water at 1 or 2 atm. pressure 
contain, even after passage through a ball mill or 
homogeniser, a large proportion of swollen but 
unruptured granules. The high viscosity of the paste 
is mainly due to the presence of these gelatinised 
particles. When dry maize starch is ground in a 
quartz ball mill the viscosity and apparent a-amylose 
content of 1% pastes prepared from it gradually 
decrease until, when unbroken granules can no longer 
be detected microscopically, these values are identical 
with those previously obtained for a 1% paste in 
which the granules had been ruptured by chemical 
means (cf. B., 1926, 717). This proves that the latter 
treatment does not alter the relative proportions of st
and (j-amylose in the product. The viscosity of a 
paste from untreated starch is approximately equal 
to that of a [3-amylose solution of ten times the 
concentration. H. E. F. N o t to n .

A llylcellu lose. I. S a k u r a d a  (J. Soc. Chem. 
Ind. Japan, 1928, 31, 638—642).—By treating tissue 
paper with 40—50% sodium hydroxide solution and 
allyl bromide, the higher cellulose allyl ethers (tri- 
and di-ether of C6 unit) were directly obtained. The 
halogen-absorbing powrer of the resulting ether was 
concordant with the result of elementary analysis, 
and the double linking remained intact by etlieri- 
fication. The tetrabromide of cellulose diallyl ether 
was isolated almost pure. The higher allyl ether is 
partly soluble in alcohol, benzene, and carbon tetra
chloride, but its solubility is not so great as expected.

Y. T om oda.
Manufacture of m ixed  acid esters of cellulose  

or esters of cellulose ethers. I. G. 1 a r b e n i n d .  
A.-G.—See B ., 1929, 126.

Action of fatty acids on cellulose. C. J. M alm  
and H. T. C l a r k e  (J. Amer. Chem. Soc., 1929, 51, 
274—278).—Prolonged refluxing of native cellulose 
with acetic acid effects esterification up to a limit 
(6—7% Ac) which is independent of the source and
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molecular complexity (cuprammonium viscosity) of 
the fibre, and corresponds with the formula 
C24H39O20Ac. The same product is obtained more 
rapidly at higher temperatures. The corresponding 
propionate and butyrate are obtained similarly. 
Cellulose which has been mercerised or regenerated 
from its nitrate, from viscose, from cuprammonium 
solution, or from a solution of its acetate yields on 
similar treatment acetates of the limiting composition 
C6H,,O^Ac (21—22% Ac). These differ from cellulose 
in their capacity to retain basic dyes. Cellulose 
regenerated from cellulose acetate which has retained 
its original fibrous structure is esterified to a much 
smaller extent (about 10-8% Ac). These results are 
regarded as evidence that native cellulose has the unit 
molecule C^il^Oa,. H. E. F. N o t to n

Cellulose xantham ides. T. N a k a s h im a  (J. Soc. 
Chem. Ind. Japan, 1928, 31, 629—633).—Cellulose 
xanthamides were obtained by the interaction of 
sodium cellulose xanthoacetic acid and ammonia or 
amines. Y. T om oda.

Influence of poles and polar linkings on tauto- 
m erism  in the sim ple three-carbon system . I. 
Prototropy and anionotropy in trialkylpropenyl- 
am m onium  derivatives. C. K. I ngold  and E. 
Rotiistees' (J.C.S., 1929, S—14).—Prototropic and 
anionotropic changes are recorded in the system 
C-C:C, the facilitating group being the ti’ialkyl- 
ammonium ion. Dicthyl-y-chloroallylamine, b. "p. 
55°/9 mm. (hydrochloride, m. p. 221°; picrate, m. p. 
78°), obtained in 57% yield from y-chloroallyl chloride 
and diethylamine, when treated with ozone yields 
hydrochloric acid, carbon monoxide, and probably 
diethylaminoacetaldehyde; with ethyl iodide it 
yields triethyl-y-chloroallylammonium iodide, m. p. 
210° (picrate, m. p. 125°), also prepared directly from 
y-chloroallyl chloride and triethylamine through the 
quaternary hydroxide. These salts do not react with 
triethylamine at 100°. When tricthyl-y-chloroallyl- 
ammonium chloride or iodide is warmed with alcoholic 
sodium ethoxide and the product treated with picric 
acid triethyl-a-ethoxyallylammonium picrate, m. p.
122—123°, is obtained; the corresponding acetate 
when treated with ozone and then with picric acid 
yields formaldehyde and triethyleihoxyaMehydomethyl- 
ammonium picrate, m. p. 1 1 0 — 1 1 1 °, hydrolysed by 
hydrochloric acid to tncthylhydroxyaldchydomethyl- 
ammohium picrate, m. p. 195—196°; triethyl-a- 
ethoxyallylarumoiiium chloride when warmed with 
concentrated hydrochloric acid yields trielhyl-ci- 
hydroxyallylammonium chloride, oily (picrate, m. p. 
145°; chloroplatinate), and the corresponding acetate 
when treated with ozone and then with picric acid 
gives the preceding hydroxy’aldehydo-picrate, m. p.
195—196°. ‘

y-Chloroallyl chloride with alcoholic trimethylamine 
yields Inmethyl-y-chloroallylammonium chloride, m. p. 
193° (picrate, m. p. 141°), which with ozone gives 
hydrochloric acid, carbon monoxide, and betaine; 
neither the chloride nor the picrate reacts with 
diethyl- or triethyl-amine at 100°. The chloride is 
converted into trimethyl - k - ethoxyallylarnmonium 
picrate, m. p. I l l —1 1 2 °, and the acetate of this base 
yields formaldehyde and trimethyUthoxyaldehydo-

methylammonium picrate, m. p. 168°, hydrolysed to tri- 
methylhydroxyaldehydomethylammoniuni picrate, m. p.
182—184°. Trimethyl - a - ethoxyaliylammonium
chloride when treated with warm hydrochloric acid 
yields non-crystalline trimethyl-a-hydroxyallylammon- 
ium chloride (picrate, m. p. 149°), and the acetate of 
the latter base gives the preceding hydroxyaldehydo- 
picrate, m. p. 182— 1S4°.

The ease of hydrolysis by acids of the ethoxy-com- 
pounds described above (which resemble esters rather 
than ethers) suggests that this effect, as also failure to 
replace the ethoxy-group by bromine, is due to the 
electron-affinity of the \NII3® group.

C. W. S hoppee .
Diam inobutanes. E . S t r a o k  and H. E a n s e lo w  

(Z. physiol. Chem., 1929, 180, 153—160).—Various 
diaminobutanes have been prepared and characterised 
by the preparation of their m-nitrobenzoyl derivatives. 
Putrescine (aS-diaminobutane) yields a m-nitrobenzoyl 
derivative, m. p. 240°; Py-diaminobutane yields two 
m-nitrobenzoyl derivatives, m. p. 238° (soluble in 
methyl alcohol) and 320° (insoluble); ay-diamino- 
butane m-nitrobenzoyl derivative, m. p. 199°. ap-Di- 
amiaobutane (m-nitrobenzoyl derivative, m. p. 197°) 
could not be obtained by Demjanoff’s method (A., 
1907, i, 174) and is best prepared by the action of 
saturated alcoholic ammonia on propaldehyde cyano- 
hydrin for 3 hrs. at 100° and reduction of the amino- 
nitrilc with sodium and alcohol, or, in small yield, by 
the action of saturated methyl-alcoholic ammonia for 
24 hrs. at 100° on ap-dibromobutane. ay-Diamino- 
p-methylpropane (Johnson and Joyce, A., 1916, i, 755) 
(m-nitrobenzoyl derivative, m. p. 182°) is obtained by 
similar reduction of methylmalononitrile. afi-Di- 
amino-P-methylpropane (not obtained by Sidorenko’3 
method, A., 1907, i, 270) is prepared by reduction of 
a-aminoi’sobutyronitrile and yields two m-nitro
benzoyl derivatives, m. p. 145° and 174°, the former 
being converted into the latter by heating with 
alcohol. J. W. B a k e r .

Reaction between carbon disulphide and some 
diam ines and guanidines. E. S t r a o k  (Z. physiol. 
Chem., 1929, 180, 198—211).—When an alcoholic 
solution of tetramethylenediamine is treated with 
carbon disulphide 8-amirtobuiyldilhiocarbamic acid, 
NH2,[CH2],,*NH,CSoH, m. p. 173° (all m. p. are uncorr.; 
decomp.), is obtained (cf. von Braun and Lemke, A.,
1923, i, 6). When an alcoholic suspension of this is 
heated at 100° hydrogen sulphide is eliminated and 
tetramcthylenethiocarbamide, NH*[CEL,],\NH, m. p.

I___CSJLJ
177°, results. Pentamethylenediamine and carbon 
disulphide afford s-aminoamyldithiocarbamic acid (cad
mium, barium, and silver salts).

Ethyl-i/i-thiocarbamide hydrobromide reacts with 
tri-, tetra-, and pcnta-methylenediamines in alcoholic 
solution, forming <x.-amino-y-guanidinopropane hydro
bromide, m. p. 116° (sulphate, m. p. 265°), and ay-di- 
guanidinopropane, 111. p. 135° (hydrobromide, in. p. 218°; 
sulphate, m. p. 270° after sintering at 260°); aS-di- 
guanidinobutane hydrobromide, m. p. 212°, after 
sintering at 205° [sulphate, m. p. 297° (lit. 291°)] 
(cf. Kiesel. A., 1922, i, 531); a-amino-z-guanidino- 
pentanehydrobromide, m. p. 105° (sidphale, m. p. 284p),
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and oz-diguanidinopentane, m. p. 173° (decomp.; 
hydrobromide, m. p. 217° after sintering at 212°; 
sulphate, m. p. 317°), respectively. Guanidine reacts 
with carbon disulphide in alcoholic solution at 100° 
yielding guanidine trithiocarbonate, 
CS[SH,NH2-C(:NH)-NH2]?j m. p. 133—135° after 
sintering at 125°, also obtainedfrom guanidine sulphate 
and sodium trithiocarbonate. The production of this 
salt demonstrates the following changes: CS«-f-
2H20 = C 0 2+ 2H 2S ; CS2+ H 2S=CS(SH)2. The above 
trithiocarbonate is decomposed by dilute acids, 
including carbonic acid, into hydrogen sulphide, and 
when it is treated with aqueous lead acetate lead 
trithiocarbonate is obtained. The irithiocarbonates 
obtained from methyl- and ethyl-guanidines, ay-di- 
guanidinopropane, aS-diguanidinobutane, and ae-di- 
guanidin open tane have m. p. 153°, 165°, 95° (decomp.), 
193° (decomp.), and 190° (decomp.), respectively. 
a-Amino-S-guanidinobutane (agmatine) and a-amino- 
c-guanidinopentane react with carbon disulphide 
forming the corresponding dithiocarbamatcs, m. p. 
210° (deeomp.) after sintering at 200° and 201°, 
respectively. These compounds are postulated as 
internal salts CS-NH-[CH2]n-iSTH-C(:NH-)-NH2—HS.

I____:___________________________I
The compound previously abstracted as
C12H22N4S3 (Wrede, Strack, and Hettche, A., 1928, 
5ll), and the compound CI4H30N8S4 (loc. cit.) are
postulated as [CH2< ^ l (J ^ > !sT-CH2-CH2-]2 and

JNUI ■ [CH2 ]3 •i'TH ■ CH2 • CH2 
HN:C< I j, respectively.

\ n h - c s - s h  J 2
H . B u r to n .

Glutaric series. C. R a v e n n a  and 11. N u c c o r in i  
(Gazzetta, 1928, 58, 853—804).—The formation of a 
dipeptide of aspartic acid from asparagine (A., 1920,
i, 150) has no analogy in the glutaric series. Beetroot 
glutamine, m. p. 178—1S6°, according to" conditions 
of preparation, when boiled with water for 10 days 
lost ammonia, but yielded glutamic acid, with 
pyrrolidonecarboxylic acid, w'hich substances also 
formed some labile compounds of undefined character. 
Ammonium hydroxyglutamate was prepared by pre
cipitation from an ethereal solution of the acid. It 
"as converted when heated into the diamide, m. p. 
181—182° (decomp.), of glutamic acid, which on 
further heating at its m. p. lost a molecule of water, 
furnishing the unimolecular lactone amide,

I O 1 
NH2-CO-CH-CH2-CH,-CO, m. p. 87—89°.

E. W. Wignall.
Amm onium creatinine picrate. I. G r e e n w a ld  

(J. Biol. Chem., 1929,81,73—75).—Addition of excess 
of picric acid to a concentrated ammoniacal solution 
of creatinine yields ammonium creatinine picraie, m. p. 
241°, which, on successive recrystallisations from 
water, dissociates, yielding eventually creatinine 
picrate; the ammonium creatinine picrate may bo 
utilised for the recovery of creatinine from ammoniacal 
mother-liquors containing the latter.

C. It. H a rin g to n ."
Structure and rate of hydrolysis of peptides. 

P- A. L k v e n e , L. W. B a ss , and R. E. S te ig e r  (J. Biol. 
Chem., 1929, 81, 221—230).—The hydrolysis of

dipeptides by erepsin followed the course of a uni- 
molecular reaction, the reaction constant being of the 
same order of magnitude with all those peptides which 
wrere attacked by the enzyme except the alanyl 
peptides, which gave anomalous results. The hydro
lysis of glycylglycine wTas retarded by the presence of 
free glycine; the action of the enzyme was confined to 
peptides containing the naturally occurring optical 
modification of the amino-acids; glycyl-d-isovaline 
was not attacked. Chloroacetyl-l-valinc had m. p.
112—113°, [a]“ —15° in alcohol, and yielded glycyl- 
1 -valine, [a]“ +20-3° in w'ater. C. R. H a r in g to n .

Polypeptide AT-carboxylic acids. F . W e s s e ly ,  
E. Kemm, and J. M a y e r  (Z. physiol. Chem., 1929,180, 
64—74).—Hydrolysis of either methyl (or ethyl) 
alanylglycine-JY-carboxylate or methyl glycylalanine- 
iY-carboxylato yields the same product, carbonyl- 
glycinealanine (I; R '= H , R"=Me), m. p. 182° 
(methyl ester, m. p. 106°). Similarly, a repetition of 
Leuchs and Sander’s work (A., 1925, i, 1248) shows that 
the product of hydrolysis of (unpurified) ethyl carbo- 
methoxyglycyl-p-aminobutyrate or of carbomethoxy- 
p-aminobutyrylglycine ethyl ester is not an iV-carb- 
oxylic acid, but is the diethyl ester, m. p. 103—104°, of 
carbonylglycino-P-aminobutyric acid (I; R '=H ,
CHR"=CIE\lc-CH2). These changes are explained 
by the scheme
NH(CO2Me)-CHR'(R")-C0-NH-CHR"(R')-C02H— y

NH---------------------- QHR'(R")
^■N'(CHR"[R'],C02H)>C0 *

(I), and support the view (A.,
1928, 623) that the dibasic acids obtained by hydro
lysis of the carbalkoxy-peptides are not peptide- 
iV-carboxylic acids but carbonylbisamino-acids. 
Similarly, hydrolysis of the carbometlwxy-derivative, 
m. p. 179-5°, of phenylalaninephenylalanine yields two 
acids, m. p. 203° and 176°, respectively, both of which 
yield ethyl esters, m. p. 142—143° and 138°, -which are 
identical with the corresponding esters of carbonyl- 
bisphenylalanine (m. p. 145° and 141-5°), identification 
being conrplicated in this case by optical isomerism.

J. W. B a k e r .
Am inoacetals and am inoaldehydes containing  

three carbon atom s. R. V o e t  (Bull. Soc. chim.,
1929, [iv], 45, 61—69).—y-Chloropropaldehyde di-
methylacetal (A., 1927, 1172) reacts readily with 
amines at 100°, affording with 1 mol. of tertiary 
amines the hydrochloride of tho aminoacetal, and with 
primary and secondary amines (2 mols.) the free 
aminoacetal and the amine hydrochloride and some 
tertiary amide NR[CH2-CH2-CH(OMc)2]2. Con
centrated hydrochloric acid converts the amino- 
acetals into the corresponding aminoaldehydes, 
obtained in crystalline monomeric and non-crystalline 
polymeric forms, the latter possessing no reducing 
properties and reacting slowly to give the same semi- 
carbazones as the crystalline form. Tho amino
aldehydes are non-toxic and possess no physiological 
activity. The following are described: y-methyl-
aminopropaldehydedimethylacetal, b. p. 164-5°/760mm. 
(yield S0%) (hydrocJdoride), and y-methyliminodi- 
propaldehyde tetramethylacctal, b. p. 130°/20 mm., 
d20 0-9759; y-ethylaminopropaldehyde dimethylacelal
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(yield 70%), b. p. 177-3°/760 mm., d20 0-9095 (hydro
chloride), and y-ethyliminodipropaldehyde tetramethyl- 
acetal (yield 10%), b. p. 133°/20 mm., dr° 0-960S. 
y -Prop y laminopropaldehyde dimethylacetal (yield 60%), 
b. p. 195-5°/760 mm., d20 0-9002 (hydrochloride), and 
y-propyliminodipropaldeliyde tetramethylacetal (yield 
9%), b. p. 140°/20 mm., d20 0-9-183; y-diethylamino- 
propaldehyde dimethylacetal (yield 95%), b. p. 194-2°/ 
7G0 mm., d20 0-S846 (hydrochloride)-, y-dipropyl- 
aminopropaldehyde dimethylacetal (yield 82%), b. p. 
223-4°/760 mm., d20 0-S715 (hydrochloride)-, y-methyl- 
am inopropaldehyde hydrochloride (acetosemicarbazone, 
C7H 10O3N4, m. p. 300°); y-ethylaminopropaldehyde 
hydrochloride (semicarbazone, C8H 180 3ii ,  m. p. 301-5°) 
(cf. Wohl and Losanitscli, A., 1906, i, 107); y-propyl- 
aminopropaldehyde hydrochloride (semicarbazone, 
Ci,H200 3N.,,m.p.303)0, and y-diethylaminopropaldehyde 
hydrochloride (semicarbazone, C10H22O3N4, m. p. 309-5°, 
chloroaurate, decomp, at 100°). ' R. B rig h tm a n .

Reaction for carbam ide. F. P is a n i  (Annali 
Chim. Appl., 1928, 18, 555—556).—This reaction 
depends on the conversion of carbamide into hydrazine 
by hypochlorite or hypobromite in alkaline solution. 
The hypobromite solution is added dropwise to an 
alkaline carbamide solution, total oxidation of the 
carbamide being avoided; 1 drop of hypobromite 
solution suffices for 0-002—0-003 g. of carbamide. 
Slight excess of 5% mercuric chloride solution is then 
added and the liquid filtered. On addition to the 
filtrate of 4 c.e. of 50% potassium hydroxide solution, 
reduction of the mercury compound to mercury soon 
occurs and may be accelerated by heating. The 
reaction is not given by ammonium salts, ureines, or 
ureides. T. H. P o p e .

lodom etric determ ination of th iosem icarb
azide. A. G a f e r e  (J. Pharm. Chim., 1929, [viii], 9, 
19—23).—In presence of sodium hydrogen carbonate, 
iodine and thiosemicarbazide require contact for 
8 hrs. for complete reaction to occur. After acidific
ation, which decomposes the cyanogen iodide formed, 
10 atoms of iodine are found to react with 1 mol. of 
thiosemicarbazide. In presence of sodium hydroxide, 
only 30 min. contact is necessary and 12 "atoms of 
iodine are absorbed by 1 mol. of thiosemicarbazide.

E. H. S h a r p le s .
Pseudohalogens. III. The pseudohalogen  

tricyanom ethyl and the m ixed  halogen tri- 
cyanom ethyl brom ide. L. B i r c k e n b a c h  and K. 
H u t t n e r  (Ber., 1929, 62, [5 ], 153—163; cf. A., 1926, 
30).—The validity of the previous hypothesis that the 
halogen character of an atomic complex is attributable 
to the presence of an outer ring of seven electrons is 
further established by experiments with the tri
cyanomethyl group. With regard to the nomen
clature of compounds such as Br-C(CN)3, K-C(CX)3, 
the terminology bromotricyanomethane is considered 
unsatisfactory, since the union of the two parts is not 
aliphatic as in bromomethane and the terms “ tri
cyanomethyl bromide,” “ potassium tricyanomethyl
ide,” etc. are adopted.

Malononitrile and cyanogen bromide are added 
successively to a solution of sodium ethoxide in 
absolute alcohol and the sodium tricyanomethylide is 
transformed into the corresponding silver salt, the

yield being about 90%. Treatment of a suspension of 
an excess of silver tricyanomethylide in anhydrous 
ether with bromine at —10° gives tricyanomethyl 
bromide, colourless rhombic crystals, m. p. 72° 
(decomp.) after becoming yellowish-red at 68°. The 
compound is very sensitive to moisture. A crystal 
first reddens and then bleaches moist bluo litmus 
paper. Iodine is liberated from alcoholic ammonium 
iodide and aqueous potassium iodide, BrC(CN)3-f- 
2KI==K’C(CN)3+K B r+L , .reaction in the latter case 
proceeding more rapidly than hydrolysis and being 
quantitative. With aqueous potassium bromide 
bromine is liberated. Aqueous sulphurous acid 
dissolves tricyanomethyl bromido with reduction to 
CH(CN)3 and hydrogen bromido; the bromido ion can 
be titratedpotentiometrically with 0-liY-silver nitrate, 
thus giving a ready method of determining bromine 
in the compound. Tricyanomethyl bromide and 
aqueous potassium cyanide afford potassium tri
cyanomethylide and cyanogen bromide; evidence of 
the production of tetracyanomethane is not produced. 
Water slowly dissolves tricyanomethyl bromide, the 
solution becoming first yellow, then colourless, and 
again yellow; hypobromite is initially produced, 
followed by cyanogen bromide. Aqueous alkali 
hydroxide rapidly dissolves tricyanomethyl bromide, 
1 mol. of which neutralises 2 mols. of alkali; the 
oxidising power of the solution diminishes rapidly. 
Almost the whole of the bromine is transformed into 
bromide, the hypobromite being consumed. From 
silver iodide suspended in ether or benzene tri
cyanomethyl bromide liberates iodine, a complex 
equilibrium being established. Silver selenocyanide 
in benzene liberates bromine. Dry ethylene appears 
to react with tricyanomethyl bromide in the molar 
ratio 1: 1,  giving a red, presumably polymerised, 
compound of unknown structure. The decomposition 
tension of potassium tricyanomethylide in 0-1 Ab
solution is 2-08 volts, whereas for bromine under similar 
conditions the value is 1-68 volts. In absolute alcoholic 
solution the value is 1-38 volts. Tricyanomethyl is 
therefore more electronegative than bromine and is 
placed next to chlorine in the affinity series of the 
halogens.

Treatment of iodine chloride with potassium cyanide 
gives potassium chloride and cyanogen iodide; 
occasionally iodine is liberated in small amount.

H. W re n .
Formation, of cyanogen by oxidation of hydro

cyanic acid. B. R ic c a  and F. P l r r o n e  (Annali 
Chim. Appl., 1928,18, 550—555).—Experiments with 
hydrocyanic acid, potassium cyanide, and ferro- and 
ferri-cyanides show that, in a medium rendered acid 
with sulphuric acid, hydrocyanic acid is oxidised, in 
nearly all cases, to cyanogen by sodium persulphate, 
hydrogen peroxide, potassium permanganate, potass
ium dichromate, and manganese, lead, and tin 
dioxides; the proportions of the latter vary widely 
with the experimental conditions and with the nature 
of the oxidising agent (cf. Bellucci and Ricca, A.,
1924, ii, 672, 791; A., 1926, 4S9). T. H . P o p e .

Carbimides. VI. Condensations of methyl- 
carbim ide w ith  cyanam ide under the influence of 
triethylphosphine. K. H. S l o t t a  and R. T sc h e -



ORGANIC CHEM ISTRY. 303

sohe (Ber., 1929, 62, [.B ], 137—145; cf. A ., 1927, 
346, 548, 578).—Cyanamide reacts with methyl- 
earbimide in anhydrous ether in the presence of tri- 
othylphosphine, giving dimethylcarbamylcyanamide, 
(NHMe-COJoN'CN, decomp. 124°, in 80% yield. The 
compound is decomposed by ethereal diazomethane 
with production of IS-cyano-WS'-dimethylcarbamide, 
in. p. 114°, in small amount. In methyl-alcoholic 
suspension, it is converted by hydrogen sulphide at 
the atmospheric temperature into l$-cyano-W -methyl- 
carbamide, decomp. 122° (silver salt), whereas if the 
solution is subsequently boiled and the passage of 
hydrogen sulphide is continued ^-metliylthiobiuret, 
liroie-CO-NH*CS-NH2, decomp. 198°, is produced. 
Dimethylcarbamylcyanamide is transformed by 
ammonia into W-guanyl-N-methylcarbamide, decomp. 
165° (silver salt), and by sodium azide and dilute 
acetic acid into i-^-methylureido-l : 2 : 3 : 5-tetraz-
ole, |~^>C-NH-CO-NHM e, decomp, above 300°

after softening at 265°, converted by boiling water 
into methylcarbimide and C'-aminotetrazole, m. p. 
203°. In all these changes the primary action is 
decomposition into cyanomethylcarbamide (which 
undergoes further change) and methylcarbimide. 
The latter compound is identified in the action of 
hydrazine hydrate on dimethylcarbamylcyanamide, 
whereby NN '-d imethylcarbamylhydrazine, decomp. 
270°, is produced. When dimethylcarbamylcyan
amide is treated with boiling ethyl acetate, it de
composes into methylcarbimide and iV-cyano-iV'- 
methylcarbamide, which polymerises normally to 
XK'-dimethylcarbamyl-N-cyan.oguanidine, 
NHMe,CO*N(di)’C(NH)'IiH]*CO'NHMe, m. p. 280— 
285° (decomp.) after softening at 190°, The last 
substance is transformed by boiling water into 
’Swethylcarbamyl-W-cyanoguanidine, decomp. 320— 
325°, and by boiling hydrochloric acid or sodium 
hydroxide into N -methylammelin,

BIe<C(NH)^NH>C:NH’ decomP- 242—245°. If, 
however, dimethylcarbamylcyanamide is boiled with 
ethyl acetate containing a little triethylphosphine, 
abnormal polymerisation of cyanomethylcarbamide 
occurs with production of Q-methylearbamyl-5-methyl-
ammelin, m < ^ 3 j ^ > C 3 S ' * C 0 - N m i e ) decomp.
290° (diacetyl derivative, m. p. 214°). The compound 
is transformed by boiling 30% potassium hydroxide 
into iV-methylcyanuric acid, m. p. 2SS°, and by short 
treatment with 2iV-sodiuin hydroxide into ammonia 
and 6-m-ethylcarbarnyl-5-methylammelide (I),gradual de-

m<coŜ c:N'co‘NHMe’ (L)
comp, above 300°. Treatment of 6-methylcarbamyl-
5-methylammelin with concentrated sulphuric acid at 
80—100° followed by addition of perchloric acid to the 

^Me-CO-N
NH.-Q---- NH-Q (II.)

"NH--CO-!sn\Ie 
diluted so lu tion  yields a  substance, decom p. 250°, from  
which boiling sod ium  ca rb o n a te  so lu tion  liberates the  
dicyclic iscmieride of 6-m ethylcarbam yl-5-m ethyl- 
animelin (II), decom p. 320°. H . W r e n .

x

Tertiary phosphines containing the n-butyl 
radical. W. C. D a v ie s  and W. J. J ones (J.C.S.,
1929, 33—35).—By the action of magnesium '/¡.-butyl 
bromide on phosphorus trichloride, phenyldichloro- 
phosphine, and p-tolyldichlorophosphine, the corre
sponding tertiary phosphines are obtained. They 
are colourless liquids, unimolecular in freezing benzene 
and stable in air. The following are described : 
tri-n-butyPphosphine, b. p. 149-5°/50 mm., d f  0-8118 
(carbon disulphide additive compound, m. p. 65-5°); 
methyUri-n-butylpliosplumvum iodide, m. p. 133-5°; 
ethyUri-n-butylpliosphonium iodide, m. p. 153°; phenyl- 
di-n-butylphosphine, b. p. 184-5—185-5°/50 mm., d f
0-9115 (mercuric chloride compound, m. p. 160-5°); 
phenylmethyldi-n-butylphosphonium iodide, m. p. 168° ; 
phenylelhyldi-n-bulylphosplMnium, iodide, m. p. 147° ; 
Tp-lolyldi-n-butylphoftphine, b. p. 197°/50 mm., d f
0-9076 (mercuric chloride compound, m. p. 112°); 
p - toli/lmethyldi - n - butylphmphonium iodide, m. p.
130-5°.

Tri-n-butylphosphine oxide, b. p. 300°, is prepared by 
the action of magnesium w-butyl bromide on phos- 
phoryl chloride, or by boiling tri-n-butylphosphine 
in a current of air, and by oxidising it with warm 
40% nitric acid. C. W. S ho p p ee .

Tetraetbylphosphonium  nitrite. P. C. R a y
and N. R a y  (J. Indian Chem. Soc., 1928, 5, 733— 
734).—When tetraethylphosp’nonium iodide is treated 
with silver nitrite a poor yield of letraethylphosphonium 
nitrite is obtained owing to the formation of an in
soluble double salt of silver iodide and the original 
iodide. The most convenient method of preparation is 
to treat tetraethylphosphonium sulphate with barium 
nitrite and evaporate the resulting aqueous solution in 
a vacuum over sulphuric acid. H. B u r to n .

p-Substituted alkylarsinic acids and their 
derivatives. I. S. M. S c h e r l i n  and G. J. 
E p s te in  (J. Russ. Phys. Chem. Soc., 1928, 60, 
1487—1492).—See A., 1928, 1231.

Factors affecting starting of Grignard  
reagents. H. G ie j ia n  and R. J. V a n d e r w a l  (Itec. 
trav. chim., 1929, 4 8 , 160—162).—A study has been 
made of the effect of (a) moisture, (b) addition of 
rubber, powdered glass, mercury, small amounts of 
decomposed Grignard reagents, and magnesium 
bromide etherate, (c) presence of dry nitrogen, carbon 
dioxide, hydrogen chloride, carbon dioxide-free air, 
and oxygen, (d) solvents, and (e) temperature on the 
time necessary for a mixture of magnesium (0-5 g.), 
butyl bromide (2 c.c.), and dry ether (5 c.c.) to give 
the positive colour test previously described (A., 1925,
ii, 1011; 1928, 160). Magnesium bromide etherate is 
a positive catalyst; water, oxygen, carbon dioxide, 
hydrogen chloride, benzene, light petroleum, and the 
outside surface of new rubber stoppers are all negative 
catalysts; at low temperatures the action is delayed. 
The other substances have no appreciable action.

H. B u r to n .
Qualitative colour test for reactive organo- 

naetallic com pounds. H . G ilm a n  and L. L. H e c k  
(Rec. trav. chim., 1929, 48, 193— 197).—The colour 
test previously described (A., 1925, ii, 1011; 1928, 
160) is more sensitive when a hot, saturated solution 
of Miehler’s ketone in benzene is used. Positive
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results can be obtained for low concentrations of the 
Grignard reagent by using 5— 10 c.c. The minimal 
concentration for a positive test varies from 0-01 to
0-053/ for 14 typical Grignard reagents.

H . B u r to n .
Preparation of m agnesium  allyl brom ide. H.

G ilm an  and J. H. M cG lum phy  (Bull. Soc. chim., 1928,
[iv], 43, 1322—1328).—Yields of 90—95% of mag
nesium allyl bromide are obtained by Gilman and 
McCracken’s method (A., 1924, i, 23; 1927, 805), using
0-5 mol. of allyl bromide, 3 atoms of finely-divided 
magnesium (cf. Gilman and Zoellner, A., 1928, 401, 
S75), and 7-5 mols. of ether. B y  filtering off the excess 
of magnesium yields of 90-5% of 3-phenyl-A^-buteno 
are obtained by treatment with benzyl chloride; in 
presence of excess of magnesium the yield is reduced 
by formation of magnesium benzyl chloride and subse
quent decomposition to dibenzyl. Benzophenone 
similarly affords 74-9% of diphenylallylcarbinol, and 
acetophenone 80-2% of phenylmethylallylcarbinol. 
Carbon dioxide, however, gives only 21-7% of vinyl- 
acetic acid, oily non-acid products being formed in 
considerable amount. R. B b ig h tm a n .

Reaction between organom agnesium  halides 
and som e salts. H. G il m a n  and J. E. K i r b y  (Rec. 
trav. chim., 1929, 48, 155—159).—The action of 
cuprous cyanide on magnesium phenyl bromide in 
ether, benzene, and toluene gives 6-5, 04, and 100% of 
diphenyl, respectively. Silver and nickel cyanides, 
silver cyanatc, cuprous and silver thiocyanates, silver 
carbonate, chromate, phosphate, and citrate afford 
varying amounts (traces to 90%) of diphenyl. Mer
curic cyanide produces mercuric phenyl bromide. 
Silver cyanide converts magnesium benzyl chloride 
into dibenzyl, whilst mercuric acetate gives 49% of 
mercuric benzyl chloride. No addition of the Grignard 
reagent to any group attached to a metal takes place.

H . B u r to n .
Preparation of m ercury diisobutyl by the 

reaction of Frankland and Duppa. H. F. Lewis 
and E. Chamberlin (J. Amer. Chem. Soc., 1929, 51, 
291—294; cf. J.C.S., 1S03, 16, 415).—The following 
optimum procedure has been developed for this 
reaction : sodium (2 mols.) in the form of 0-25% 
amalgam is added to a mixture of /•sobutyl iodide 
(1 mol.) and ethyl acetate (0-5 mol.) or acetone (1 mol.), 
which is kept at 0—5°. Water is then added and the 
product extracted with ether and distilled (yield,
0-282 mol.). Other carbonyl compounds such as
i.sovaleraldehyde and acetic anhydride also act as 
catalysts. i.soButyl bromide yields only traces of 
mercury di/.sobutyl when substituted for the iodide. 
The by-products consist mainly of diisobutyl.

H. E. F. N o t to n .
Org'anic m ercury bases and their salts. K . H. 

S l o t t a  and K . R . J a c o b i  (J . pr. Chem., 1929, [ii], 
120, 249—300).—Interaction of ethereal solutions of 
the appropriate magnesium alkyl bromide with 
mercuric bromide gave the mercuric alkyl bromides : 
methyl, m. p. 172°; ethyl, m. p. 198°'(lit, 193-5°), 
«-propyl, m. p. 140°, «-butyl, in. p. 136°, «-amyl, 
m. p. 127°, «-hexyl, m. p. 127-5°, n-heptyl, m. p. 
118-5°, and n-cetyl, m. p. 101-5°. Treatment of the 
foregoing compounds with methyl-alcoholic potassium

hydroxide followed by the corresponding halogen acid 
gave : mercuric methyl chloride, m. p. 167°, and 
iodide, m. p. 152° (lit. 145°), mercuric ethyl chloride, 
m. p. 192°, and iodide, m. p. 186°, mercuric «-propyl 
chloride, m. p. 147°, and iodide, m. p. 113°, mercuric 
n-butyl cldoride, m. p. 130°, and iodide, m. p. 117°, 
mercuric n-amyl chloride, m. p. 110°, and iodide, m. p. 
110°, mercuric n-hexyl chloride, m. p. 125°, and iodide, 
m. p. 110°, mercuric n-heptyl chloride, m. p. 119-5°, and 
iodide, m. p. 103°, mercuric n-cetyl chloride, m. p. 102°, 
and iodide, m. p. 82°.

The following mercuric alkyl hydroxides were 
obtained from the corresponding bromides: methyl, 
m. p. 137°; ethyl, m. p. 37°; n-propyl, m. p. 78°; 
n-butyl, m. p. 68°; n-amyl, m; p. 50°; n-hexyl, m. p.
54-5°; n-heptyl, m. p. 54°; n -cetyl, m. p. 78°; phenyl, 
sinters at 195°, froths at 200° (chloride, m. p. 271°; 
bromide, m .p. 280°; iodide, m .p. 269°); a-naphthyl, 
sinters at 228° (chloride, m. p. 193°; bromide, m. p. 
201°; iodide, m. p. 219°).

Neutralisation of these mercuric «-alkyl hydroxides 
in methyl-alcoholic solution with anhydrous hydro
cyanic acid followed by absorption of the water and 
methyl alcohol by calcium chloride under reduced 
pressure gave the mercuric alkyl cyanides : methyl, 
m. p. 93°; ethyl, m. p. 77°; n-propyl, m. p. 28°; 
n-butyl, m. p. 42°; n-amyl, m. p. 39°; n-hexyl, m. p. 
3S°; and n-heptyl, m. p. 53°.

In a similar manner acetic acid gave mercuric alkyl 
acetates: methyl, m. p. 101°; ethyl, m. p. 54°; 
n-propyl, m. p. 57°; n-butyl, m. p. 56°; n-amyl, m. p. 
52°; n-hexyl, m. p. 50°; and n-lieptyl, m. p. 45°; 
nitric acid gave the mercuric alkyl nitrates : methyl, 
decomp. 168° after softening at 100°, becoming green 
at 135°; ethyl; n-propyl, m. p. 75°; n-butyl, m. p. 75°; 
n-amyl, m. p. 78°; n-hexyl, m. p. 75°; and n-heptyl, 
m. p. 66°; whilst analogous use of sulphuric acid led 
to the mercuric alkyl sulphate : methyl, decomp. 
255°; ethyl, decomp. 199°; n-propyl, decomp. 196°; 
n-butyl, m. p. 181°, decomp. 183°; n-amyl, decomp. 
188°; n-hexyl, m. p. 173°, decomp. 174°, and n-heptyl, 
m. p. 180° (decomp.).

Tables and curves arc included to show (1) solu
bilities of mercuric «-alkyl halides in ethyl alcohol at 
18° and 78°, in chloroform at 1S°, and in water at 100°,
(2) m. p. of mercuric ?i-alkyl halides, (3) changes in 
molecular conductivity of mercury «-alkyl bases with 
increase of alkyl radical, and (4) m. p. of mercuric 
«-alkyl cyanides. R . J. W. L e  F e v r e .

Properties of conjugated com pounds. VI. 
Dibrom ination products of cyclic butadienes.
E. H. F a r m e r  and W. D. Scott (J.C.S., 1929, 172—
180).—A1:3-c//cZoHexadiene, b. p. 80°, d\° 0-S421, 
«u 1-4760, on bromination in chloroform, or pre
ferably ?!-hexane, below —15°, arid immediate 
removal of the solvent in a vacuum yields : (a) 1 : 2-di- 
bromo-^3-cyc\ohexene, m. p. 68°, easily oxidised by 
neutral potassium permanganate in aqueous acetone 
at 0° to 1 : 2-dibromo-3 : 4-dihydroxycyclohexane, m. p.
96—98°, which yields succinic acid on further oxid
ation ; (b) a stereoisomeric 1 : 2-dibromo-Az-cyc\o-
hexene, liquid, yielding an isomeric 1 : 2-dibromo- 
3 : 4-dihydroxycyclohcxane, oily, and succinic acid. 
Both these 1 : 2-dibromides pass readily into 1 : 4-di-
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bromo-A2-ci/c?ohexene, b. p. 110— 120°/2 mm., m. p. 
108° (cf. Crossley and Haas, J.C.S., 1903, 83 , 498; 
1904, 8 5 , 1403 ; Zelinski and Gorsky, A., 1908, i, 619), 
which is converted into succinic acid by hot aqueous 
chromic acid. This 1 : 4-dibromide is the sole product 
of bromination if there is prolonged delay ill working 
up the reaction mixture, or if heat is used in the 
removal of the solvent. The possibility of reversing 
the 1 : 2 — >- 1 : 4-change could not be gauged owing 
to the decomposition of the 1 : 4-dibromide when 
maintained at 100°. The proportion in which the 
original bromides appear varies little with the nature 
of the solvent or the degree of dilution.

cyc/oPentadienc, b. p. 42°, was prepared from the 
dimeride, some specimens of whicli had m. p. 19° and 
others m. p. 32° (cf. Staudinger and Rheiner, A., 1924,
i, 274; Wieland and Bergel, A., 1926, 56); both 
modifications have the same b. p., 56°/13 mm., 
and yield q/cZopentadiene on depolymerisation. On 
bromination with a slight deficiency of bromine in 
M-hexane at —15°, it yields: (a) lrans-1:4-dibromo- 
A3-cycZopentene, m. p. 45—46° (cf. Thiele, A., 1901, i,
181), oxidised by neutral permanganate in aqueous 
acetone to trans-1 : i-dibromo-2 : 3-dikydroxycyclo- 
pentane, m. p. 75° (yield 52%), further oxidised by cold 
aqueous chromic acid to r-aa'-dibromoglutaric acid, 
m. p. 142° (yield 85% ; cf. Thiele, loc. cit.) ; (b) cis- 
1 :4-dibromo-A2-c)/cZopentene, b. p. 72°/5 mm., 
82°/15 mm., d20 1-9198 (ef. Thiele, loc. cit.), in small 
quantity, converted by neutral permanganate into 
cis-1 : -l-dibromo-2 : 3-dihydroxycycîopentané, m. p. 
76° (mixed m. p. with ircww-glycol about 45°), yielding 
miso-aa'-dibromoglutaric acid, in. p. 170° (cf. Thiele, 
he. cit.), by further oxidation with cold aqueous 
chromic acid ; (c) 1 : 2-dibromo-\3-cyc\opentene, d20
1-8867, yielding with neutral permanganate a syrupy 
dibromoglycol from which none of the isomeric 1 : 4-di- 
bromoglycols could be separated, and this on oxid
ation with aqueous chromic acid gave a syrupy 
dibromo-acidtogethev with a traceof meso-aa'-dibromo- 
glutaric acid. Thé syrupy acid on treatment with zinc 
and acetic acid yields glutaconic acid ; both the aa'-di- 
broinoglutaric acids yield glutaric acid on debromin- 
ation with zinc and acetic acid (cf. Thiele, loc. cit.). 
The 1 : 2-dibromide is converted (with decomposition) 
by distillation into the solid 1 : 4-form to a small 
extent, but mainly yields the liquid 1 : 4-form. In 
hexane solution, with increasing dilution theproportion 
of solid 1 : 4-dibroniide formed falls steadily ; the 
effect of substituting chloroform for hexane is to reduce 
largely the proportion of solid 1 : 4-form, and to 
increase the total proportion of 1 : 4-dibromide in the 
product. C. W. S h o fp e e .

Manufacture of o- and p-xylenes. I. G. F a r -  
b e n in d . A.-G.—See B., 1929, 123.

Alkyl esters of arom atic sulphonic acids as 
alkylating agents. W. M. R o d io n o v  [with R o jia n -  
kov  and (M lle s .)  V v e d e n s k a ja ,  V ia sk o v , V e d e r 
n ikov , F e d e r o v ,  and T o u rk o w s k a ja ]  (Bull. Soc. 
chim., 1929, [iv], 45, 109—121).—The action of 
ammonia on the arylsulphonyl esters previously 
described (A., 1926, 532) gives alkylamines in low 
yields, especially of ethylamine, methyl p-toluene- 
sulphonate giving 30% of methylamine. Hydroxy-

aldehydes arc readily alkylated with these reagents, 
monohydroxy-aldehydes giving higher yields than 
thedihydroxy-aldehydes. Phenyltrimethylammonium 
ji-toluenesulphonatc in methyl alcohol with sodium 
methoxide, after removal of sodium p-tolucnesul- 
plionate, when heated at 120° with vanillin, yields 
88% of veratraldehyde, and with protocatechualdehyde 
58-3%. Salicylaldehyde yields 72% of anisaldehyde, 
the m- and ^-methoxyaldehydes being similarly 
obtained in SS% and 70% yields, respectively. 
Aliphatic alcohols did not react (cf. Schopf, A., 1927, 
472) and with hydrazine, methyl ^-toluenesulphonate 
reacts violently. HydraMine benzenemethylsulphotiate, 
m. p. 218° (yield quantitative), is converted quantit
atively into methylhydrastine with 1% sodium 
hydroxide. Narceine and methyl p-toluenesulphonate 
when treated successively with potassium iodide and 
hydroxide yield narceonic acid, in. p. 207—208°. 
Allyl p-toluenesulphonate and aqueous potassium 
thiocyanate give about 40— 13% of allylthiocarb- 
imide.

Methyl ¡3-naphthalenesulphonate, m. p. 56° (yield 
S2%), and methyl x-naphlhalenesulpho?iate, m. p. 72— 
73° (yield 68—70%), are readily converted by dimethyl- 
aniline into the compounds, C19H22 0 3NS, (3- and 
oL-naphthylphenyltrimethylammoniuvi sulphonate, m. p. 
206—208° and 161°, respectively. The corresponding 
ethyl a- and fi-naphtlialenesulphonates (yield 65—66%) 
and their compounds with dimethvlaniline are oils.
l-Phenyl-3-methyl-5-pyrazolone and methyl naphtha- 
lenesulphonate give a similar oily additive product. 
All four sulphonates are effective alkylating agents. 
The compound derived from ethyl a-naphthalene- 
sulphonate and dimetliylaniline converts phenol 
into phenetole (88%), but not anisole. Morphine 
yields 75% of codeine. Naphthalene-1 : 5-disulphonyl 
chloride with methyl alcohol and sodium hydroxido is 
converted into methyl 1 : o-naphthalenedisulphonate, 
m. p. 205°, which with dimetliylaniline gives the 
additive compound, m. p. 262° (yield 70%), which 
converts morphine into codeine in 73—74% yield. 
Phenylbenzyldimethylammonium chloride, analogous 
to these ammonium sulphonates, acts exclusively as a 
benzylating agent, converting morphine into peronine 
(yield 50%). The alkyl p-toluenesulphinates cannot 
be used as alkylating agents and give no quaternary 
compounds with tertiary bases. R. B r ig h tm a n .

H ighly polym erised com pounds. XIV. P oly
styrene, a m odel of caoutchouc. H. S t a u d i n g e r ,  
M. B r u n n e r ,  K. F r e y ,  P. G a rb s c h , R. S ig n e r ,  and 
S. W e i i r l i  (Ber., 1929, 62, [5], 241—263; cf. this 
vol., 51).—Caoutchouc and polystyrene (formerly 
“ metastyrene ”) must possess a similar structure, 
since both hydrocarbons yield very viscous, colloidal 
solutions in organic media. Investigation of the 
former compound is rendered difficult by its ready 
auto-oxidation, the uncertainty of the removal of 
impurities from the natural material without alteration 
of the structure of the product, and the incomplete 
identity of natural and synthetic caoutchoucs. 
Polystyrene represents a pure hydrocarbon in which 
the colloidal character cannot depend on impurities. 
The large molecules can be formed only by the linking 
of individual molecules to long chains; since the chains
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are saturated, their union by normal valencies to three- 
dimensional molecules is excluded. The union occurs 
symmetrically, • • • CHPh-CH2-CHPh-CH2 * • •. The mole
cules are not auto-oxidisable. Contrary to the views 
of Stobbe (A., 1910, i, 235; 1915, i, 660), the poly
styrenes are mixtures of molecules of similar structure 
but varying length of chain. Styrene polymerises 
very slowly in the cold, increasingly rapidly as the 
temperature rises to 250°; above 300°, depoly
merisation occurs. The product obtained without the 
aid of heat is a very viscous, glassy mass which can 
scarcely be pulverised. It swells with organic solvents 
in which it dissolves very ¿lowly. Its solubility is 
small, 2% solutions being very viscous. Polystyrenes 
prepared at higher temperatures are glasses which 
increase in brittleness with rise of temperature of 
preparation. At 240°, a readily powdered product is 
obtained. The solubility increases with rise of 
temperature of preparation, the easily-powdered 
products dissolving freely in ether without previous 
swelling. Cryoscopic determinations in benzene show 
that the mean mol. wt. of polystyrene mixtures 
diminishes with rise of temperature of preparation. 
The values S000— 10,000 have an accuracy of about 
15%, whereas higher values are estimated and those 
above 15,000 cannot be determined. The relatively 
simpler products which do not exhibit characteristic 
colloidal properties are termed “ hemieolloids,” 
whereas those which swell and yield highly viscous 
solutions arc designated “ eucolloids.” Hemieolloids 
similar to the mixtures obtained at 240° are also 
prepared by the polymerisation of styrene in dilute 
solution under the influence of tin tetrachloride and 
other halides. The product, mean mol. wt. 3000— 
4000, can be separated by suitable treatment with 
solvents into fractions, the most soluble of which have 
the lowest mol. Art . and temperature of liquefaction and 
give the least viscous solutions. In comparison with 
the paraffins, the free solubility of polystyrenes, mol. 
wt. 3000—10,000, in benzene or chloroform is venr 
striking, but is attributed to their amorphous nature. 
Polymerisation of styrene at atmospheric temper
ature leads to very large molecules of estimated mean 
mol. wt. 10,000—200,000. It is assumed that these 
“ macromolecules ” are identical with the primary, 
colloidal particles. The large intermoleeular forces 
of such macromolecules explain the sparing solubility, 
swelling power, and high viscosity in solution of the 
eucolloidalpolystyrencs. When heated at temperatures 
up to 240° in an atmosphere of carbon dioxide, the 
complex polstyrenes are transformed into products 
giving solutions in benzene which have greatly 
diminished viscosit}' (r, 370— 1-8). Solutions of 
encolloidal polystyrene diminish in viscosity as the 
temperature is raised: since the process is irrevers
ible, a degradation of the molecules must be assumed. 
The less viscous solutions of hemicolloidal polystyrenes 
do not show any change in viscosity, since their 
moleeulcs arc relatively stable. The viscosity in
creases proportionally with the concentration, showing 
the single molecules to be mobile in solution. With 
polystyrenes of mean mol. wt. 10,000 and more the 
increase of viscosity is more than proportional to the 
concentration. With increase in mol. wt., solubility 
in the polystyrenes gradually gives place to swelling,

showing that there is probably no essential difference 
between the two processes. In the former, the smaller 
molecules become detached, solvatised, and dissolved. 
In the latter, the solvent first penetrates between the 
molecules and the single molecules only pass into 
solution when the process of solvatisation is complete. 
Swelling is therefore an intermoleeular, not an 
intermieellarv phenomenon (except with regard to 
substances like cellulose). Since polystyrenes which 
swell have a mean mol. wt. of about 100,000, it must 
be assumed that other complex compounds such as 
caoutchouc, albumin, celhdose derivatives, and 
starch, which also show this property, have very large 
molecules; substances of mol. wt. 3000—15,000 do 
not swell. The tenacity of hemicolloidal polystyrenes, 
mol. wt. 3000—10,000, is very slight, but increases with 
increasing mol. wt. The marked tenacity of eucoll- 
oidal polystyrenes must therefore be connected with 
the presence of very long molecules which are 
irregularly oriented, since tho effect is the same in all 
directions. Polymerisation of st3T:ene cannot occur 
in such a manner as to leave two terminal tervalent 
carbon atoms, for indications of their presence are not 
obtained in the relatively simple hemieolloids and 
the intermediateproduction of derivatives of a-methyl- 
styrene is improbable, since it is less readily poly
merised than styrene. The additive products formed 
under the influence of stannic chloride are formulated 
CHPh-CH2-[CHPh-CH,]/CHPh-giL, {x =  30—100)
1 SnCl4—"------------ 1 '
and may be expected to be decomposed by water 
giving products with two terminal hydroxy-groups, 
the presence of which would not be easily detected in 
such large molecules. If, however, decomposition is 
effected by hydrogen chloride, methyl alcohol, or 
acetic acid, the presence of the readily characterised 
residues cannot be established. The terminal 
valencies, therefore, probablj- satisfy one another with 
production of manv-membered rings. This accounts 
for their lack of ability to crystallise, since the mole
cules cannot arrange themselves in a lattice. As 
eucolloidal polystyrene is the terminal member of a 
polymeric-homologous series, so is caoutchouc the 
ultimate product of a polymeric-homologous series 
of poly])renes with a very high mean mol. wt. 
Pummerer’s view that it is formed by association of 
a basal molecule, (C5H8)8, is improbable. Meyer’s 
view that caoutchouc is composed of micelles formed 
by the union of main valency chains of 50—100 
isoprene groups is untenable in this form, since 
polystyrene chains of 50—100 units form hemi
colloidal substances. Eucolloidal polystyrenes prob
ably consist of about 1000 basal molecules united in a 
long chain by normal co-valencies, and the molecules 
of caoutchouc are of a similar order of magnitude. The 
macromolecules are identical with the primary colloidal 
particles. The size of the latter in benzene solution 
has been shown to be about 200,000 and this is 
regarded as a determination of mean mol. wt.

H. Wren .
H ighly polym erised com pounds. XV. Reduc

tion of polystyrene. H . S ta u d i n g e r ,  E. G e ig e r ,  
and E. H u b e r  (Ber., 1929, 62 , [5 ] ,  263—267; cf. 
preceding abstract).—Polystyrene is reduced in the 
presence of nickel at 270° (under the same conditions
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as caoutchouc) to hemhydropolyslyrene. The primary 
action is a degradation of the larger to smaller mole
cules which are sufficiently active to permit reduction. 
At the ordinary temperature polystyrene is not 
reduced in presence of platinum, whereas styrene 
affords ethylcycfohexane. Hexahydropolystyreno is a 
colourless powder which is not attacked by concen
trated sulphuric acid and does not give a coloration 
with tetranitromethane. It decomposes at 350—400°, 
giving a little hexahydrostyrene, but mainly di-, tri-, 
and tetra-meric hydrocarbons, whereas polystyrene at 
300° gives styrene with a little distyrene. Cracking of 
hexahydropolystyreno is analogous to that of hydro
caoutchouc. Determinations in benzene show hexa- 
hydropolystyrene to be a hemicolloid of mean mol. wt. 
3000—4000. It can be separated into more and less 
soluble portions distinguished by mol. wt. and 
viscosity. The reduction of polystyrene to hexa
hydropolystyreno is considered to place beyond 
doubt that in polystyrene the individual molecules are 
united in a long chain by normal co-valencies.

H. W r e n .
Compounds of antim ony trichloride and 

stannic chloride w ith  unsaturated hydrocarbons.
H. von  E u l e r  and H . H e l l s t r o m  (Svensk ICem. 
Tidskr., 1929, 41, 11—15; cf. A., 1928, 1405).—  
Mainly a discussion of the colour reactions of com
pounds of the carotin type with metallic chlorides. 
The coloured solution obtained by mixing 1 c.c. of a 
20% chloroform solution of stilbene with 0-1 c.c. of a 
20% stannic chloride solution shows an absorption 
band at 535—495 ¡¿u (max. 515 ua) and at 405 (¿.a. The 
95% alcoholic extract of cod-liver oil (lipoid fraction) 
gives the colour reaction with antimony trichloride 
twice as intensely as the original oil, the latter showing 
correspondingly diminished absorption. Diergostcryi 
phosphate gives a characteristic colour with antimony 
chloride (A., 1928,1406) and with stannic chloride, the 
latter being intensely red with a green fluorescence, 
with an absorption band at 434 [¿u. On dilution the 
colour changes to violet and then green (band at 
620—640 ¡x;x) and . finally a new band at 505—485 hjj. 
appears. J. W. B a k e r .

Diphenyl and its  derivatives. III. Stereo
isomerism of monophenylnaphthalene and di- 
naphthyl derivatives. IV. Considerations on 
the great num ber of optical antipodes without 
asymmetric atom s which can be derived [from  
diphenyl]. L. M a s c a r e l l i  (Gazzetta, 1928, 58, 
791—S00, 865—869; cf. this vol., 181).—Theoretical. 
Assuming that a- and (3-phenyhiaphthalenes may be 
regarded respectively as 2 : 3- and 3 : 4-disubstituted 
diphenyls, the nature of the further substitution 
necessary to impede free rotation of the phenyl group 
and thus give rise to stereoisomerism is discussed, 
together with the similar conditions for stereoiso
merism in aa-, £¡3-, and ccfi-dinaphthyls.

E. W . W ig n a l l .
Sym m etry of naphthalene. K . L o n s d a l e  

(Proc. Leeds Phil. Soc., 1929, 1, 346—348).—A 
naphthalene molecule which, in agreement with 
X-ray investigations (Bragg, A., 1922, ii, 128), has a 
centre of symmetry only and accounts satisfactorily 
for the observed differences in the absorption spectra

of the ten dichloronaphthaleues (de Laszlo, A., 1928, 
514) can be built up on the author’s assumption (A.,
1928, 1079) of an anisotropic carbon atom having two 
A and two B valencies. Such a molecule may have 
either a double linking in the 9 : 10-position, or a 
centric configuration. In _thi.s molecule all the four 
a-positions are identical, ¡52= f¡6, p3= |3 7, but p2̂ S 3.

J. W. B a k e r .
Hydrogenation of fluorene under pressure w ith  

nickel or osm ium  as catalysts, together w ith  
traces of cerium  and thorium  oxides. V. S. 
S a d ik o v  and A. K. M ic h a i lo v  (J. Russ. Phys. Chem. 
Soc., 1928, 60, 1567— 1573).—See A., 1928, 1235.

Pyrogenic dissociation of condensed ring  
system s. N. A. O r l o v  (J. Russ. Phys. Chem. Soc.,
1928, 60, 1447—1458).—Tetrahydrophenanthrene
when treated with hydrogen at 450—470°/70—170 
atm. with an iron oxide catalyst gave a mixture of 
phenanthrene, tetrahydronaphthalene and its homo
logues, and benzene and its homologues. Similar 
products, together with free carbon, were obtained 
by heating tetrahydrophenanthrene with aluminium 
chloridc at atmospheric pressure. Berginisation of 
retene gave small quantities of benzene hydrocarbons, 
naphthalene and its homologues, and methylphen- 
anthrene. Coal-tar oil, under the same conditions, 
yielded a mixture of benzene and naphthalene hydro
carbons, together with some phenanthrene deriv
atives. Anthracene and aluminium chloride gave 
free carbon, hydrogenated products of anthracene, 
naphthalene, and its homologues. Fluorene, on 
berginisation, yielded much benzene, toluene, and 
higher homologues, together with unchanged fluorene 
and its hydrogenated products. It is concluded that 
the condensed nuclei hydrocarbons are first hydro
genated to the tetrahydro-dcrivatives, which are 
thus broken by the further action of hydrogen to 
alkyl derivatives of naphthalene and benzene. The 
presence of a catalyst, such as aluminium chloridc, 
causes the reactions to take place at atmospheric 
pressure, the hydrogen being formed by the complete 
dehydrogenation of part of the hydrocarbons, with 
separation of free carbon. It is suggested that the 
formation of naphthalene and its derivatives in high- 
temperature coal tar is due to the cracking in the 
presence of hydrogen of the primary tars formed, 
which always contain the tetrahydro-derivatives of the 
condensed nuclei hydrocarbons. M. Z v e g in tz o v .

Benzopolym ethylene com pounds. XV. Com
position, constitution, and synthesis of fluor- 
anthene. J. v o n  B r a u n  and E. A n to n  (Ber., 1929, 
62, [5], 145—151; cf. A ., 1926, 1139; 1927, 666).— 
The conception of fluoranthene as a derivative of 
indene is not in harmony with the authors’ experi-

u n ments on the stability of ring systems.
^  i Since, however, the presence of an

14\ ___ / xx additional carbon atom to the molecule
»1 1*°. of fluoranthene or its quinone makes

little difference in the analytical results,

A I" the possibility is suggested that it is
actually a naphthalene derivative (I );

3 4 this is shown to bo the case by direct
synthesis.

[W ith  H . W a g n e r .]— E th y l d ibenzofulvenecarb-
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oxylate, from fluorenone, zinc, and ethyl bromo- 
acetate, is very readily hydrogenated in the presence 
of nickel under pressure at 230° to ethyl 9-fluorenyl- 
acetate, b. p. 193— 194°/12 mm., from which 9- 
fluorenylacetic acid, b.p. 218—220°/ll mm., is derived.
9-Fluorenylacetxyl chloride, b.p. 194—196°/13 mm., from 
the acid and thionyl chloride, does not react with 
aluminium chloride in light petroleum at 60°. Ethyl 
fluorenylacetate is reduced by Ladenburg’s method to 
fluorene and $-9-fluorenylethyl alcohol, b. p. 190— 
195°/13 mm., but the conversion of the alcohol through 
the corresponding bromide and cyanide into fluorenyl- 
propionic acid does not occur readily. The sodio- 
derivative of ethyl 9-fluorenecarboxylate is smoothly 
converted by ethyl p-ehloropropionatc into the 
ester, ClaH8>C(C02Et)-CH2-CH2-C02Et, b. p. 247°/14 
mm., which is almost quantitatively hydrolysed and 
decarboxylated to p-9-tluorenylpropionic acid. The 
acid is transformed by thionyl chloride into the corre
sponding chloride, b. p. 180—185°/0-S mm., m. p. 
58—59°, which, when heated with aluminium chloride 
in light petroleum, affords 4-keto-l : 2 : 3 : 4-tetra- 
hydrojluoranthene, m. p. 9S° (semicarbazone, m. p. 
250—251°; oxime, m. p. 170—171°). Reduction of 
the ketone by Clemmensen’s method yields 1 : 2 : 3 : 4- 
tetrahydrofiuoranthene, b. p. 155°/0-7 mm., m. p. 69°, 
dehydrogenated by lead oxide to fluoranthene (9 : 10- 
benzoacenaphthene), m. p. 110°. H. W r e n .

Preparation of perylene. C. jMarschalic (Bull. 
Soe. chim.. 1928, [iv], 43, 138S—1402).—When 2  : 2'- 
dinaphthol is heated with zinc, zinc chloride, or a 
mixture of these or with ferric chloride or aluminium 
chloride, yields of 2 —1 2 % of perylene are obtained, 
¡3-dinaphthylene oxide being the main product. With 
phosphoryl chloride and zinc at 100—200° some 
phosphine is evolved and an intermediate ■product 
is obtained which is insoluble in toluene, contains no 
chlorine, and is decomposed by potassium hydroxide 
into 2 : 2'-dinaphthol and phosphate. On distillation 
in presence of a little lime it affords perylene in yields 
up to 46-5%. The action of 1 mol. of phosphoryl 
chloride on 1 mol. of 2 : 2 '-dinaphthol yields 2  : 2 '-di- 
naphthol chlorophosphate, (C20H 12O2)iPOCl, 2  mols. 
of hydrogen chloride being evolved, from which the 
corresponding sodium phosphate and hydrogen phos
phate, (C20H 12O2)IPO*OH, are obtained by hydrolysis 
with dilute sodium carbonate; the cyclic structure 
of these products is indicated by their stability towards 
boiling sodium hydroxide solution. When heated 
alone the dinaphthol chlorophosphate yields 1 2 % of 
perylene, but on distilling with zinc and zinc chloride 
after previous heating at 270° for 14—2 hrs., yields 
of 46-—55% of perylene are obtained. Similarly ."when 
heated with zinc and zinc chloride the hydrogen phos
phate gives 2 1 % of perylene, only traces being formed 
on heating alone. With aluminium chloride in carbon 
tetrachloride, but not in nitrobenzene (cf. Scholl, A., 
1922, i. 336) at the ordinary temperature or when 
heated at 10 0° in absence of solvent, the sodium di
naphthol phosphate yields 1  : 1 2 -dihydroxyperylene 
phosphate (cf. Zincke and Dengg, A., 1922, i, 1013), 
converted by alkaline fusion into 1 : 1 2 -dihydroxy- 
perylene. \ \  ith phosphorus trichloride 2 : 2 '-di- 
naphthol gives a simijar condensation product,

G^HioOoPClj, which is converted by sodium carbonate 
into a chlorine-free phosphate, and with zinc and 
zinc chloride affords 33% of perylene.

R. B rigihtman.
Relationship between constitution and taste 

am ong som e derivatives of carbamide. H. 
T h a t e  (Rec. trav. chim., 1929, 4 8 , 116—120).—The 
following substituted carbaiuides arc obtained by the 
action of potassium cyanate on the requisite aniline 
hydrochloride : phenyl-, a-phenyl-a-methyl-, »-tolyl-, 
m. p. 176° (lit. 158° and 180°), a-y-tolyl-a-mcthyl-, m. p. 
103°. a-Phenyl-oL-methyl-, m. p. 156°, and a-p-tolyl- 
oL-mcthyl-biurets, m. p. 167°, are formed as by-products 
with tlie corresponding carbamides. Whilst phenyl- 
carbamide is bitter, the remainder are sweet, showing 
that substitution of the imido-hydrogen atom by a 
methyl group has a sweetening influence (cf. Lorang, 
A., 1928, 285). H. B u r to n .

E xistence of dihydro- and octahydro-yj-indole.
E. E e r b e r  (Ber., 1929, 62 , [B\, 183—195).—Repeti
tion of the work of von Braun and Gavrilov (A., 
1912, i, 497) fails to confirm the production of dihydro- 
£)-indole. (3-Phenylethyl chloride, b. p. 96°/23 mm., 
conveniently prepared by heating [3-phenylethyl 
alcohol saturated with hydrogen chloride in scaled 
tubes at 140—160°, is converted by nitric acid (d 1 -5) 
at —15° intd a mixture of p-p-nitrophenylethyl 
chloride, m. p. 48—49°, ¡3-o-nitrophenylethyl chloride, 
and small amounts of $-2:4-dinitrophenylethyl chloride, 
m. p. 136°. The i)-nitro-compound ■ is reduced by 
stannous chloride and hydrochloric acid to fi-p-amino- 
phenylethyl chloride hydrochloride, m. p. 209—210°, 
decomp, about 2 1 2 ° (corresponding chlorosiannate and 
chloroplatinate, m. p. 192—193° after blackening). 
Contrary to von Braun (loc. tit.), the slow distillation 
of an ethereal solution of the base leaves the compound 
almost quantitatively unchanged, as does protracted 
treatment with boiling ethyl alcohol. When heated 
at 100— 115°, the base affords products of high mol. 
wt. formed by external condensation. The liquid 
products obtained by nitration, of (3-phenylethyl 
chloride and consisting largely of the o-nitro-compound 
(see above) are reduced to (J-o-aminophenylethyl 
chloride hydrochloride, m. p. 205°; the corresponding 
free base passes when its ethereal solution is distilled 
(more simply when the base is distilled with steam) 
into o-dihydroindole. b. p. 228—230° [nitroso-deriv- 
ative. m. p. SI—82°: picrate, m. p. 172°; hydro
chloride, m. p. 219° (subl.); benzenesidphonyl com
pound, m. p. 130— 132°].

3 -Phenylethyl acetate is converted by treatment 
with nitric acid (d 1-5) at —15° to —12° and subse
quent hydrolysis of the product with methyl-alcoholic 
hydrogen chloride into [3-p-nitrophenylethyl alcohol, 
m. p. 60—61° (benzoate, m. p. 105-5°), the constitution 
of which is confirmed by its formation from ¡3-p-nitro- 
phenylethyl chloride. The alcohol is reduced by zinc 
dust in presence of calcium chloride to P-p-amino- 
phenylethyl alcohol, m. p. 108° (dibenzoyl derivative, 
CgHgOXBz.,, m. p. 136°: hydrochloride, m, p. 163°), 
converted by nitrous acid in presence of aqueous 
copper sulphate at 90° into P-p-hydroxyphenyletEyl 
alcohol, m. p. 92—93° (dibenzoyl derivative, m. p. 
111°), in 65% yield. The phytocheruical conversion
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of p-aminophenylethyl alcohol into the correspond
ing phenol could not be effected.

H ydrogenation of ^-amino- or p-nitro-phenylethyl 
chloride by Skita’s method in strongly acid solution 
affords £-p-aminocyc\ohex>jkthyl chloride, b. p. about 
136°,df 1 -0332, nf, J -5036 [non-crystalline hydrochloride 
and picrate-, chloroplatinale, m. p. 231° (decomp.)], 
with small amounts of aZ-di-p-aminocycldhexyl-n- 
butane, b. p. about 312°/720 mm. (decomp.), dJs 0-9774, 
ng 1-5077 (hydrochloride, m. p. 207°), and tertiary base. 
Intramolecular condensation to a per hydro-75-indole 
could not be effected. At 180—200° the compound is 
converted into a sufjstance, CMH45N3 [picrate, m. p. 
(indef.) 143°; p-toluenesulphonyl derivative, m. p. 
143’ (indef., decomp.)], which appears to be a second
ary amine. Hydrogenation of p-p-aminophenylethy 1 
alcohol hydrochloride affords fi-p-aminocyclohexyl- 
ethyl alcohol, m. p. 77—85°, probably a mixture of 
cis- and frarw-isomerides; the non-crystalline picrate 
and hydrochloride are described. H. W r e n .

Sulphonic acids of 6 -chloro-o-toluidine. I. G. 
F a r b e n in d . A.-G.—See B .,  1929, 123.

Compounds of the higher oxy-acids of the 
halogens w ith  benzidine. A. E. K r e t o v  (J. Russ. 
Phys. Chem. Soc., 1928, 60, 1427—1433).—Chloric 
acid and benzidine in alcoholic solution give two 
compounds with 1 and 2  mols. of the acid to 1 mol. of 
benzidine, respectively. Bromic acid yields only one 
compound, with 2 mols. of the acid. Both the benz
idine chlorate and the bromate can be titrated quan
titatively with phcnolphthalein as indicator, and 
explode on rapid heating. The iodate can be obtained 
by treating iodic acid with benzidine in acetic or 
hydrochloric acid solutions, and the reaction can be 
employed for the quantitative precipitation of iodic 
acid. All the salts are colourless, but darken on 
keeping. Perchloric acid and benzidine in equimole- 
cular proportions in alcoholic solution give a blue 
salt, whilst if an excess of perchloric acid is present, 
a white salt is obtained. M. Z v e g in tz o v .

Bis-sem idine inversion in  arom atic dihydrazo- 
compounds. B. C. G u h a  and H. K. B a n e r j e e  (J. 
Indian Inst. Sci., 1928,11 A, 231—239).—The semid- 
ine inversion of several aromatic dihydrazo-com- 
pounds has been studied and the resulting diamines 
have been diazotised and coupled with various amines 
and phenols. s-Diphenylthiocarbohydrazide, pre
pared in greatly improved yield by heating phenyl- 
hydrazine phenyldithiocarbazinate at 80° for 3—4 
hrs., is converted by 3% hydrochloric acid at 60— 
65° into diaminodiphenylthiocarbamide (which could 
not be isolated either as the free base or its hydro
chloride), giving a bisdiazo-compound which couples 
with the appropriate second component to yield 
thiocarbamidobisbenzeneazo-$-naphthol (sodium salt), 
m. p. 131—132°, -dimethylaniline, m. p. 164— 166°, 
-resorcinol, m. p. 158° (explosively), and reacts 
with phenj-lthiocarbimide, phenylcarbimide, and 
formaldehyde to yield, respectively, diphenyUhiocarb- 
am idod iphenylthiocarbamide,
CS(NH-C?H4-NH-CS-NHPh)2, m. p. 1S2—1S3°, di- 
phenylcarbamidodiphenylthiocarbamide, m. p. 238— 
240°, and dimethyleneaminodiphenylthiocarbamide, not 
melting below 300°. Similarly, inversion of diphenyl-

carbohydrazide (Skinner and Ruhrmann, A., 1888, 
274) yields diaminodiphenylcarbamide (unstable) 
which is not identical with the pp' - or (stable) oo'-di- 
amino-eompound, since it diazotises and couples to 
yield carbamidobisbenzeneazo-$-naphthol (sodium salt, 
m. p. 131— 132°), -dimethylaniline, m. p. 160—161°, 
-resorcinol, m. p. 157° (decomp.); and yields diphenyl- 
carbamidodiphenylcarbamide, m. p. 236—238°, and 
dimethyleneaminodiphenylcarbamide, not melting at 
300°, whilst the ^//-diaminodiphenylcarbamide 
couples with fi-naphthol to give an azo dye, m. p. 
263°, and reacts with phenylthiocarbimide to yield 
a diphenylthiocarbamidodiphenylcarbamide, different 
from those obtained from the inversion compound. 
Reduction of //'-dinitrodiphenylthiocarbamide doe3 
not yield the corresponding #p'-diamino-derivative, 
since this seems to lose 1 mol. of hydrogen sulphide, the 
product being p-amiriophenyl-'p-phenyleneguanidine,
CfiH4<^JJ>C:N-C 6H4-NH2, m. p. 295° (decomp.)
(iso lated  as  its  hydrochloride), iden tical w ith  th e  
p ro d u c t o b ta in ed  b y  th e  loss of am m onia  from  th e  
base o b ta in ed  b y  hydro lysis of ///-d ia c e ta m id o d i-  
phen y lth io carb am id e  (ob ta ined  by  h ea tin g  a c e ty l-/-  
pheny lened iam ine w ith  ca rb o n  d isu lph ide). B y  th e  
usua l m ethods i t  is co n v erted  in to  th e  sodium sa lt 
of -p-phenyleneguanidinobenzeneazo-Q-naphthol and  
phenylthiocarbamidophenyl-p-phenyleneguanidine, both  
m. p. above 300°. J. W. B a k e r .

Azo-triarylm ethane and azo-pyronine dye- 
stuffs (m eta  series). R. N. S e n  and B. G h o s h .— 
See B., 1929, 89.

Form als and m ixed carbonic esters. S.
S a h e ta y  and P. S c h v in g  (Bull. Soc. chim., 1928,
[iv], 43, 1341—1345).—Chloromethyl ethers, obtained 
by saturating an alcoholic suspension of trioxymethyl- 
ene with hydrogen chloride, with sodium derivatives 
of alcohols or phenols in ether, alcohol, or in benzene 
afford mixed formals. In some cases, e.g., benzyl 
alcohol and p-phenylethyl chloromethyl ether, heating 
without sodium or solvent is sufficient. 'i-Phenyl- 
ethyl chloromethyl ether has b. p. 119—121-5°/16 mm., 
rag 1-5227; [i-phenylethyl cyanomethyl ether, b. p. 96— 
98°/15 mm., rag 1-5416, dn 1-067 ; benzyl chloromethyl 
ether, b. p. 102—102-5°/14-5 mm., d\] 1-5270 (cf. Hill 
and Keach, A., 1926, 271), and dicyclokexylformal, 
b. p. 139—140714 mm., d* 0-9741, n\] 1-4702. The 
following {i-phenylethyl methylene ethers, 
CHnPh-CHa'O'CHg'OR, are described; methyl, b. p.
102—103o/13 mm., rag 1-4951, dn 1-002; ethyl, b. p.
113—113-5714 mm., ri% 1-4846, dn 0-9757; acetyl, 
b. p. 136— 137713 mm., 1-4950; isobutyl, b. p.
131—132714 mm., w'u 1-4793, dn 0-9504; phenyl, 
b. p. 181—182714 mm., d18 1-074, n\5 1-5501; o-tolyl, 
b. p. 190714 mm., n]J 1-5472, <£21 1-061, m-4-xylyl, 
b. p. 203—204717 mm., dn 1-045; a-naphthyl, b. p. 
213—21572 m m .; benzyl, b. p. 192—194714 mm., 
dx 1-012, nf, 1-5436; guaiacyl, b. p. 207°/12 mm., 
ng 1-5562; linolyl, b. p. 198—199715 mm., 1-5120. 
Phenyl-y-phenylpropyl methylene ether has b. p. 166°/
2 mm., rf‘9 1-059, «1? 1-5451; phenyl benzyl methylene 
ether, b. p. 172°/14 mm., dn 1-090, 71]) 1-5560; benzyl 
methyl methylene ether, b. p. 95—97°/16 mm., nf,
1-4941, da 1-013. [i-Phenylcthyl ehloroformato and
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phenol in chloroform in presence of pyridine afford 
■plienyl fl-phenylethyl carbonate, m. p. 89°, b. p. 203°/ 
15 mm. oi-Phenylpropyl ethyl carbonate, b. p. 131— 
133°/14 mm., rig 1-485S, is similarly prepared from 
a-phenyl-n-propyl alcohol. 3-Phenylethyl bromide, 
phenol, and potassium hydroxide in presence of copper 
at 100° yield phenyl (3-phenylethyl ether, b. p. 10 2— 
103°/14 mm., dm 1-054, 1-5706 (cf. Schorigin, A.,
1925, i, 1404). R. B r ig h t m a n .

Nitration of m ethane- and etliane-sulphon-p- 
phenetidides. F. R e v e r d i n  (Helv. Chim. Acta, 
1929, 12, 113—121).—•Methanesulphohyl chloride 
reacts with an aqueous suspension of j)-phenetidine 
in presence of sodium carbonate, forming metliaiie- 
sulphon-y>-phenetidide, m. p. 127° (acetyl derivative, 
m. p. 1 1 2 °), which is nitrated in hot alcoholic solution 
by nitric acid (d 1-185) to 3-nitro-i-mcthanesidplion- 
ainidophenelole, m. p. 100°. This is hydrolysed by 
cold concentrated sulphuric acid to 2 -nitro-j)-phenet- 
idine. Similar nitration with nitric acid, d 1-4, gives 
3: o-dinitro-i-methanesulphonamidophenetole, m. p. 
176—177°. When nitration is effected by cold nitric 
acid (d 1-52) alone a small amount of 2 : 3 : 5-trinitro- 
i-mdhanesulphonamidophendolc, m. p. 235° (not 
sharp, crystallographic data given), -is obtained. 
Corresponding nitrations of ■i-c.lhanesidphonamido- 
phenetole, m. p. 83° (acetyl derivative, m. p. Sl°), 
yield 3-nitro-, m. p. 91—92°, 3 : 5-dinitro-, m. p. 182°, 
and 2 : 3 : 5-trinilroA-ethanesulphonamidophendole, 
m. p. 229°, respectively. 2 : 5-Dinitro-4-elliane- 
sulphommidophenetole, m. p. 166—167°, is obtained 
by the action of nitric acid (d 1-52) at —5° to 2°.

H . B u r t o n .
isoPhenyl sulphide and its  derivatives. 0 .

H i n s b e r g  (Ber., 1929, 62, [£], 127—135).—Phenyl 
sulphide reacts moderately violently with hot 70% 
perchloric acid containing a little glacial acetic acid, 
yielding the basic perchlorate of isodiphenylsulphon- 
ium hydroxide, (C12H10S)2,HClO4,H2O, which usually 
contains a small proportion of more highly oxygen
ated and chlorinated compounds. It is converted by 
potassium iodide in presence of methyl alcohol into 
the basic hydriodide, (C12H 10S)2I,H2O ; the chloro- 
platinate, C18HJ80 2S4Cl,.Pt, is described. The basic 
perchlorate is converted by methyl-alcoholic potass

ium hydroxido into the amor- 
/^ X - n p ,  phousisodiphenylsulphoniumhydr-

- \ _/  | oxide (I), which is unusually stable
towards reducing agents. The 

base decomposes when heated at 280—350°, giving 
a yellow oil oxidised by hydrogen peroxide to a 
substance, m. p. 225° (see later), mainly diphenyl 
sulphone, m. p. 127°, and wophenyl suiphone; it 
consists therefore mainly of diphenyl sulphide. Dis
tillation of the basic hydriodide proceeds similarly. 
The sulphonium base is converted by potassium 
hydroxide in boiling methyl alcohol into Isoplienyl 
sulphide, b. p. 300—340°/atmos. pressure (partial 
dccomp.), which is isomerised to diphenyl sulphide 
when repeatedly distilled and transformed, apparently 
smoothly, by perchloric acid into wodiphcnylsulphon- 
ium perchlorate. The isosulpliide is transformed by 
an excess of hydrogen peroxide into the corresponding 
sulphone, Ph-S 0 2*Ph,0-5H20 , m. p. 81° [also (?)

-fO-25MeOH, m. p. 83°], and by moderated oxidation 
into the non-crystalline sul])hoxide, C12H 10OS. The 
compound, m. p. 225°, is regarded as (?) isophenoxthin 
sulphone, C12H 80 3S,0-5H20 . Since the usual struct
ural and spatial formulas are inadequate for the full 
explanation of tho observed isomerism, recourse is 
had to the atomic formulas of sulphur containing 
two valency centres, thus leading to the following 
expressions :

.> P h  Ph Ph >Pli Ph Ph
• < o  \ /  \ /

-P h  Ph Ph 
* ^ 0

•<?h
\ /
:>o
0

Ph ■ \ Ph
O

Sulphone a n d  Sulphoxidc an d  Sulphide mid
isosulplione. isosulphoxide. isosulphide.

H .  W r e n .
Halogen derivatives of (3-naphthol unsub

stituted in position 1. C. Ma r sc h a l k  (Bull. Soc. 
chim., 1928, [iv], 43 , 1361— 1367).— Halogen deriv
atives of P-naphthol with tho 1 -position unsub- 
stituted are obtained by elimination of tho a-amino- 
group from l-amino-2-naphthol derivatives. Thus, 
3-bromo-l-nitroso-p-naphthol (Broiiimo, A., 188S, 
490) is converted by sodium hyposulphite at 30—35° 
into 3-bronio-l-amino-$-naphliiol, which yields an 
insoluble diazo-oxide, reduced by sodium stannite to 
3-bromo-$-naphthol, in. p. 84—85°. 3-Chloro-l- 
nitroso-fi-naphtliol (Ziricke and Schmunck, A., 1S90, 
1146), obtained by the action of sulphuryl chloride 
on nitroso-P-naphthol in tctrachloroethane, and 
3 : 4-dichloro-l-nitroso-[3-naphthol similarly yield 
3-cMoro-\-amino-$-naphthol, 3-chloronaphthaiene-l : 2- 
diazo-oxide, 3 - chloro - (} - naphthol, 3 : 4 -  dichloro -1 - 
amino - ¡3 - naphthol, 3 : 4 -  dichloro7iaphthalene -1 : 2 -di
azo-oxide, and 3 : 4-dicliloro-p-naphthol (cf. B., 1926, 
S69). The last-named is reconverted into 3 : 4-di- 
chloro-1 -mtroso-p-naphthol by nitrous acid.

R. B rightm a n .
Naphthalene series. I. M echanism  of the 

reaction of naphthol derivatives w ith  hydrogen 
sulphite. N..N. V oroshcov  [with A. G. K assatin] 
(Ber., 1929, 62, [5], 57—68).—Previous investigations 
of the interaction of hydrogen sulphites with phenols 
have usually involved such drastic treatment that no 
guarantee is afforded of the isolation of primary 
products (cf. Bucherer, A., 1904, i, 309; 1905, i, 48; 
Fuchs and Pirak, A., 1927, 53; Voroshcov, A., 1917, 
i, 300). An instance of reaction under mild con
ditions is now recorded. ¡3-Naphthol is treated with 
sulphuric acid (d 1-84) at a temperature which is 
finally raised to 42—45° and the product is diluted 
with ice and neutralised by chalk. The solution of 
calcium salts is saturated with sodium chloride, which 
causes an immediate separation of a mixture of sodium 
P-naplithol-1 - and -6-sulphonates, whereas the -8-sul- 
phonato separates more slowly. The mixed salts arc 
treated with boiling 96% alcohol in which the -6-sul- 
phonate is insoluble, wiiereas the -1 -sulplionate dis
solves. Addition of 50% sodium hydroxide to the 
alcoholic solution causes the precipitation of the di
sodium salt of (3-naphthol-l-sulphonic acid. Satur
ation of a cold, aqueous solution of the salt with 
sulphur dioxide causes the precipitation of the
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additive compound, C10H8O-S2Na, for which the sul
phurous ester formula suggested by Bucherer for analo
gous cases is shown to be untenable. The hydrogen 
sulphite compound decomposes into its components 
in aqueous solution in a degree which increases with 
increasing dilution. Decomposition increases rapidly 
under the influence of hydroxyl ions even in the 
presence of alkalis as weak as sodium hydrogen 
carbonate. Addition of hydrogen ions increases the 
stability of the hydrogen sulphite compound in aqueous 
solution, even minimal quantities of acid retarding 
the decomposition. The graphs representing the 
equilibria of the hydrogen sulphite compound under 
the influence of dilution and on addition of hydroxyl 
and hydrogen ions are closely analogous to those of 
the similarly constituted compounds from benzene- 
azo-P-naphthol. Since, further, a series of analogies 
in chemical character between the hydrogen sulphite 
compounds of azonaphthol dyes and the colourless 
naphthol derivatives has been established (Voroshcov, 
loc. cit.) it appears that in both cases the reactive 
hydroxyl group is particularly important for the pro
duction of hydrogen sulphite compounds. • Treatment 
of saturated solutions of the hydrogen sulphite com
pound of the sodium salt of p-naphthol-l-sulphonic 
acid with the chlorides of barium, copper, zinc, or 
mercury gives crystalline precipitates of new salts; 
in dilute solution, the sulphites of the heavy metals 
arc precipitated. The barium, Ct0H8O7S2Ba, and 
the corresponding copper salt have been analysed.

H. W r e n .
Naphthalene series. II. Action of sodium  

hydrogen sulphite on nitrosonaphthols. N. N.
Vokoshcov a n d  S. W. B o g d a n o v  (Ber., 1929, 62, 
[2?], 08— 80).— 1-N itroso-p-naphthol un ites w ith
sodium hydrogen  su lp h ite  giving th e  ad d itiv e  com 
pound, C10H8O5NSNa, th u s  excluding B u ch erer’s 
ester form ula a n d  ind ica ting  th e  s tru c tu re  I  o r I I .

•C-N(0H)-S03Na -CIN-OH
•OOH •C(OH)‘OSOaNa

(I.) (II.)
The properties of the compound agree with those
recorded in the literature except that it does not
appear to be decomposed into its components by 
acid, but converted into a brown compound soluble 
in alkali (cf. G.P. S2097). Since the action of sodium 
hydrogen sulphite on the methyl ether of 1 -nitroso-
3-naphthol, OICjoHglN’OMc, gives an additive pro
duct, C^H10OsNSNa, which is closely analogous in 
properties to that derived from l-nitroso-fi-naphthol, 
it may be assumed that the last compound reacts 
in the quinoneoxime form. Addition of sodium 
hydrogen sulphite to a solution of sodium 1 -nitroso- 
P-naphthol-6-sulphonate followed by sodium hydr
oxide gives the pale green disodium salt of nitroso- 
naphtholsulphonic acid; the isolation of the hydrogen 
sulphite compound is difficult on account of its ready 
solubility, but its additive nature is placed beyond 
doubt by examination of the corresponding barium 
compound. Treatment of the mixture of 4- and
2 -nitroso-a-naphthols with sodium hydrogen sulphite 
shows that only the 4-nitroso-compound is able to 
form an unstable hydrogen sulphite compound which 
has not been obtained homogeneous. A ready

means of separating these nitrosonaphthols from one 
another is thus afforded. Isolation of the 4-deriv
ative from its hydrogen sulphite compound, after 
separation of the insoluble 2 -nitroso-a-naphthol, is 
effected by addition of alkali hydroxide and subse
quently of acid. Only those nitrosonaphthols react 
with hydrogen sulphite which resemble in structure 
the similarly active azo-compounds. The passive 
behaviour of 2 -nitroso-a-naphthol finds its counter
part in that of the similarly constituted azo-substance. 
Ability to add hydrogen sulphite is found in those 
azo-, nitroso-, and sulphonic acid derivatives of 
naphthols in which these groups occupy the position 1 , 
whilst the hydroxyl group is in the position 2 or 4. 
Naphthol derivatives in'which the azo-, nitroso-, or 
sulphonic acid groups are in position 2  and the 
hydroxyl group in position 1 do not add hydrogen 
sulphite. The hydrogen sulphite compounds of the 
azo-compounds must therefore possess the same 
structure as those of the nitroso-derivatives and, 
since the ketone hydrogen sulphite formula has been 
established for the former, it must also be applied 
to the latter. The hydrogen sulphite compound of
1-nitroso-P-naphthol, therefore, has the constitution
I I .  H . W r e n .

N itroarylsulphuric acids and their reduction  
products. G. N. B u r k h a r d t  and H. W o o d  (J.C.S.,
1929, 141— 152).—The preparation of arylsulphurie 
acids from o-, m-, and jj-nitrophenols and 1 : 4- and 
1 : 2-nitronaphthols is described (cf. Burkhardt and 
Lapworth, A., 1926, 511). The arylsulphurie acids 
are prepared by addition of the appropriate phenol 
to a mixture of ehlorosulphonic acid and dimethyl- 
aniline ; the following potassium salts were prepared : 
potassium o-nitrophenyl sulphate, \y-nilrophenyl sul
phate, 1 -nitro-i2-naphthyl sulphate, and i-nitro-1- 
naphthyl sulpriiatc. Reduction of these by warm 
ferrous sulphate solution in the presence of pre
cipitated calcium carbonate or barium carbonate 
gives the corresponding amino-compounds. The 
following are described : potassium o-aminophenyl
sulphaie, potassium \s-aminophmyl sulphate (acids 
precipitate from aqueous solution the corresponding 
hydrogen -p-aminophenyl sulphate), potassium -p-benzyl- 
ideneaminophenyl sulphate, C13H100 4NSK,0-5H20, 
potassium p - aceta midophenyl sulphate, potassium 
1 -ainino-2-naphthyl sulphate, C10H80 4NSK,0-5H20  ; 
potassium 4-amino-l-naphthyl sulphate; hydrogen 
■i-amino-l-naphthyl sulphate. The potassium arnino- 
aryl sulphates are all hydrolysed less readily by 
mineral acid than is potassium phenyl sulphate itself. 
By diazotisation and coupling are obtained : from 
hydrogen ^-aminophenyl sulphate and resorcinol, 
potassium dihydroxybenzeneazophenyl sulphate, 
C12H90 6N2SK,1-5H20 ;  from the same base and 
potassium p-naphthoxide potassium ‘2-hydroxynaphth- 
aleneazophenyl sulphate, ClcHu 0 5N2SK,0-5H20  ; 
from potassium o-aminophenylsulphate and potass
ium p-naphthoxide o-hydroxybenzeneazo-P-naphthol.

Alkaline reduction of potassium o-nitrophenyl 
sulphate (either zinc dust and potassium hydroxide 
solution or sodium amalgam and water) gives potass
ium azobenzene 2  : 2'-disulphate, 
(KO-SO2-O-C0H4-N:)2i0-5H2O and potassium hydrazo-
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CM e<°

benzene 2 : 2'-disulphate. The last-named compound, 
by treatment with hydrogen chloride, yields 4 : 4'- 
diaminodiphenylene dihydrogen 3  : Z'-disulphate, 
Ci2H'1(lN2(S0 i,H).2,2 -5 H20  (potassium salt), which, by 
hydrolysis gives 3 : 3'-dihydroxybenzidine identical 
with the demethylation product of dianisidine.

Diacetyl-3 : 3’-dihydroxybenzidine, 
m. p. 292° (decomp.), is de
hydrated by heating at 300°, 
giving the dianhydro-derivative 

(annexed formula), m. p. 164— 165°. 4-Hydroxy- 
naphthaleneazo-^-naphthol lias m. p. 236° (lit. 228— 
229°). R. J. W. L e  F ^ v r e .

Synthesis of m cso-alkyi and m eso-aryl anthra
cene derivatives. V. E. d e  B. B a r n e t t  and N. F. 
G o o d w ay  (J.C.S., 1929, 20—23).—1 : 5-Dichloro-9- 
benzhydrylanthrone, m. p. 191° (prepared by boiling 
1 : 5-diehloroanthrone with benzhydryl chloride and 
aqueous potassium hydroxide), gave, by reduction 
with either zinc dust and alcoholic potassium 
hydroxide or zinc dust and hydrogen chloride in 
acetic acid, 1 : 5-dichloroanthracene. Interaction, in 
ethereal solutions, with Grignard compounds gave 
(in low yield) the corresponding crystalline dihydro- 
anthranols in the cases where halides of Et, Pra, Pr ,̂ 
Bu, i.so-Bu, and ¡soamyl were employed. Higher yields 
were obtained from magnesium methyl, benzyl, and 
phenyl halides. These dihydroanthranols undergo 
facile transannular loss of benzhydrol rather than 
water with resultant formation of the corresponding 
1 : 5-dichloro-9-alkylanthracenc.

The following m. p. of 10-substituted 1 : o-di- 
chloro-9-benzhydryldihydroanthranols are given:
10-methyl, 160°; ethyl, 140°; propyl, 185° ; isopropyl, 
170°; n -butyl, 182°; isobutyl, 212°; isoamyl, 193°; 
benzyl, 206°; phenyl, 259°. The last compound under
went change in boiling xylene solution to an isomeric 
compound, m. p. 271°; both isomerides lose benz
hydrol with formation of 1 : 5-dichloro-9-phenyl- 
anthracene. The isomerism may be due to a non- 
coplanar arrangement of the anthracene ring system 
such as suggested by Schlenk (A., 1928, 1031)/

R. J. W. L e  F e v r e .
Cholesterol. V. E. M o n tig n ie  (Bull. Soc. 

chim., 1928, [ iv], 43. 1403—1405).—When treated 
with an acetic acid solution of mercuric oxide, chol
esterol yields a-hvdroxycholestenol, m. p. 180° (Mauth- 
ner and Suida, A., 1S96, i, 425), and resinous products. 
Only the acetate is obtained wrhen cholesterol is 
heated with 10  mols. of acetic anhydride at 150°; 
with 1 mol. of camphoric acid at 190—200°, cholesteryl 
camphorate, C8H ,4(C02C27H45)2, m. p. 133— 134°, is 
obtained. Perchloric acid at 100° acts as a dehydrat
ing agent, giving p-eholesterylene, m. p. 193°, and 
a-cholesterylene, m. p. 79—S0° (cf. A., 1927, 556, 969).

R. B rig h tm a n .
Specific colour reaction for ergosterol and its  

transformation products. E. P. H a u s s l e r  and E. 
B r a u c h l i  (Helv. Chim. Acta, 1929,12, 187—193).— 
The Tortelli and Jaffe colour reaction (A., 1914, ii, 
822) appears to be specific for ergosterol and its 
derivatives. A positive reaction can be obtained with
1—1-5 mg. even in presence of cholesterol or phyto
sterol. Zymosterol (Maclean, A., 1928, 329) after

further purification from ether, or removal of admixed 
ergosterol by irradiation, has m. p. 105—107°, [a]jJ 
+44-0° in chloroform. It also gives the above colour 
reaction, but not so strongly as ergosterol, indicating 
that it might be an isomeride or a rearrangement 
product. Definite positive reactions are given by 
woergosteryl acetate, dehydroergosterol, and dehydro- 
ergosteryl acetate. From one attempt to prepare 
woergosteryl acetate a substance, m. p. 132—134°,
[a]“ —170-9° in chloroform, was obtained. This 
depresses the m. p. (133—135°) of isoergosteryl 
acetate, and gives a positive colour reaction. Irradi
ation of a solution of ergosterol in olive oil for 3-5 hrs. 
causes a 50% diminution in the intensity of the colour; 
the decrease in colour of an irradiated benzene 
solution is of the same order after 4 hrs., but after 
16 hrs. the original intensity is almost reached. 
Positive reactions were also given by the lipoid from 
calf’s bone-marrow, two specimens of linseed oil, 
poppy-seed and chaulmoogra oils, and the ether 
extract from Meconium.

The reaction is not given by cholesterol from various 
sources, or • its derivatives, phytosterol, plant and 
animal lipoids, olive, cotton-seed, sesamd, nut, 
walnut, peach, sweet almond, soya-bean, castor, 
croton, hydnocarpus, and rapeseed oils, the sterols 
from gallstones, cholic, glycocholic, and taurocholic 
acids, and the bile acids from ox, pig, and human 
bile. H. B u r to n .

Norcarane. F. E b e l ,  R. B r u n n e r ,  and P. 
M a n g e l l i  (Helv. Chim. Acta, 1929, 12, 19—26).— 
When c?/ciohexene is treated at 88° with ethyl diazo- 
acetate in presence of copper bronze 53% of ethyl
norcaranecarboxylate, C4H 8<^j^>CH'C 0 2Et, b. p.
109—110°/18 mm., is obtained. This is hydrolysed 
by alcoholic potassium hydroxide to norcarane- 
carboxylic acid, in. p. 97°, the barium salt of which 
when distilled with barium and zinc oxides yields a 
mixture, b. p. I l l — 1 1 2 °, of norcarane, b. p. 1 1 0 °, and 
an unsaturated hydrocarbon (about 35%), separable 
by treatment with benzoyl peroxide. H. B u r to n .

Products of the auto-condensation of ethyl 
hexahydroanthranilate and ethyl A4-tetrahydro- 
anthranilate. F. P. M azza [with M. F e r r a jo lo ]  
(Rend. Accad. Sci. fis. mat. Napoli, 1927, [iii], 33, 
229—236).—Gradual auto-condensation of ethyl liexa- 
hydrogLnt\\ra.ni\o.teyieldshezahydroanlhra>iilicdipeptide
anhydride 9H 2-CH2-CH-CO-NH-(?H-CH2-QH2 
annyanae, ¿ h 2-CH2-CH-NH-CO-CH-CH2;CH,’ m‘ p-
300—305° (decomp.), which forms a diacetyl deriv
ative, m. p. 2 1 0 —2 1 1 °, and is hydrolysed by aqueous 
potassium hydroxide to the dipeplide,

decomp, about 250°; this gives a copper salt (+2H.,0) 
and an ethyl ester, m. p. 102°. Ai-Tetrahydro- 
anthranilic dipeptide anhydride, m. p. about 280°, the 
dipeptide, m. p. 270°, and its ethyl ester, m. p. 106— 
108°, were also prepared. T. H. PorE.

Salts of arom atic nitriles. II. Potassio- 
phenylacetonitrile. M. M. R is in g , I. E . M u sk a t,  
and E . W. L ow e (J. Amer. Chem. Soc., 1929, 51, 
262—265; cf. A., 1928, 881).—Sodiophenylaceto-
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nitrite has been previously described (Upson and 
Thompson, A., 1922, i, 343). Potassium powder and 
phenylacetonitrile in dry ether in an atmosphere of 
nitrogen yield yellow pota-ssioplienylaceloniirilc, which, 
like the sodio-derivative, reacts in tautomeric forms.

H . E. F . N o t to n .
Action of phthalic anhydride on triam ino- 

resorcinol. M. C o v e l lo  [with P. L. S c a to la ]  
(Rend. Accad. Sci. fis. mat. Napoli, 1927, [iii], 33, 
240—243).—Triphthahjlstyphnamine,
[c 6H4< ™ > N -]  C6H(OH)2[l : 3], m. p. above 300°,
prepared by heating triaminoresorcinol hydrochloride 
with phthalic anhydride in an atmosphere of carbon 
dioxide, gives, when treated with aqueous potassium 
hydroxide, sty'plinaminotri'phthalic acid, 
(C02H-CcH4-CO-NH-)3C6H(OH)2, m. p. 235°, which 
forms a silver salt, an acetyl derivative, m. p. above 
300°, and a benzoyl derivative, m. p. 275°, and yields 
plithalimide when oxidised by nitric acid.

T. H. P o p e.
Resolution of di-thyroxine. C. R. H a r i n g t o n  

(Biochem. J., 1928, 22,1429—1435).—Formyl-Z : C,-di- 
iodothyronine (the term thyronine is used for de-iodo- 
thyroxine), m. p. 207°, is prepared by treating the 
racemic di-iodothyronine with formic acid. The 
racemie formyl derivative was boiled with Z-phenyl- 
ethylamine and on cooling an optically impure salt 
separated, but the mother-liquor yielded fairly pure 
formyl-l-3 : 5-di-iodothyronine, C241I210 5NoI2, m. p. 
214° (decomp.), [a]^61 +27-8°. This was converted 
by hydrobromic acid into 1-3 : 5-di-iodothyronine, 
m. p. 256° (decomp.), [a]^6l —1-3°, from which /-thyr
oxine, m. p. 235—236°, [x]^, —3-2°, was obtained by 
iodination (cf. Harington and Barger, A., 1927, 358). 
The preparation of ¿-thyroxine, m. p. 237° (decomp.), 
Mwa +2-97°, was carried out on similar lines. The 
c!-a-phenylethylamine salt of the racemic formyl 
derivative of di-iodothyronine, m. p. 187—188°, 
Wwi —21-9°, was converted into formyl-d-3 : 5-di- 
iodotliyronine, m. p. 210°, [agJa — 26-9°, from which 
d-3: b-di-iodothyronine, m. p. 256° (decomp.), [ajj ,̂ 
+1-15°, was obtained and the latter was iodinated.

¡-Tyrosine on iodination in ammonia yielded 
3 :5-di-iodotyrosine, [a]jj51 4-2-6°. Z-Tyrosine does 
not suffer racemisation when reduced. Z-Thyroxine 
is about three times as active physiologically as its 
(/-isomeride. S. S. Z ilv a .

Derivatives of thyroxine. J. N. A s h le y  and
C. R. H a r in g to n  (Biochem. J., 1928, 22, 1436— 
1445).—Glycyl- and ¿Z-alanyl-thyroxine have been 
prepared (a) by condensing chloroacetyl chloride and 
a-bromopropionyl chloride respectively with the 
methyl ester of 3 : 5-di-iodothyronino followed by 
hydrolysis of the ester group and iodination, and
(b) by condensing the acid chlorides with thyroxine 
methyl ester followed by hydrolysis of the ester group 
and treatment with ammonia. 3 : o-Di-iodothyronine 
methyl ester hydrochloride, m. p. 230° (dccomp.), is 
prepared by treating the amino-acid in methyl alcohol 
■with dry hydrogen chloride. From this compound 
the methyl ester, m. p. 174—175°, is
obtained by neutralisation with sodium h}rdroxide. 
By condensing the ester with chloroacetyl cliloride in

anisole, chloroacetyl-3 : o-di-iodothyronine methyl ester, 
m. p. 160°, was prepared, which by hydrolysis with 
sodium hydroxide yielded chloroacetyl-3 : 5-di-iodo- 
thyronine, m. p. 166—168°. The latter compound 
when treated with ammonia gave glycyl-3 : 5-di-iodo
thyronine, C17H 1g0 5N2I2 (not melted definitely below 
290°), which on iodination yielded glycylthyroxine, 
C17H 140 5N 2I4. The following were the stages in the 
attempted synthesis of the alanyl derivative. 
a-Bromopropionyl-3 : 5-di-iodothyronine methyl ester, 
C19H 180 5NBrI2, m. p. 161—162°, prepared in the 
same way as the corresponding chloroacetyl compound, 
by hydrolysis gave v.-bromopropionyl-'A : »-di-iodo
thyronine, m. p. 194—195°, which on treatment with 
ammonia gave dl-dlanyl-3 : 5-di-iodothyronine, m. p. 
207°. The iodination of the iZZ-alanyl derivative was 
not successful.

The second method of synthesis was carried out as 
follows. Thyroxine methyl ester hydrochloride, m. p.
221-5° (decomp.), obtained by treating thyroxine in 
methyl alcohol with dry hydrogen chloride, on hydro
lysis gave thyroxine methyl ester, m. p. 156°; this was 
condensed with chloroacetyl chloride in anisole, 
giving cliloroacetylthyroxine methyl ester, m. p. 159— 
160°, and, by hydrolysis, cliloroacetylthyroxine, m. p.
201—202° (decomp.). Glycylthyroxine, m. p. 188— 
190° (decomp.), identical with the product obtained 
by the first method, was prepared by heating the last 
with ammonia. Similarly, in the synthesis of the 
alanyl derivative the following compounds were 
prepared : ct-bromopropionylthyroxine methyl ester,
m. p. 199—201° (decomp.); a-bromopropionylthyr- 
oxine, m. p. 193—194° (decomp.); alanyllhyroxine, 
m. p. 195—200° (decomp.).

N- Lactylthyroxine, m. p. 199—200° (decomp.), was 
prepared by treating with sodium hydroxide N -acetyl- 
lactylthyroxine methyl ester, C21H igO-NI4, obtained 
from acetyl-lactyl chloride and thyroxine methyl ester, 
in anisole.

The following amines were prepared : by heating 
3 : 5-di-iodothyronine with diphenylamine in a current 
of dry hydrogen, 3 : 5-di-iodothyronamine (I), m. p.

I 
H 0 < ^ > -0 -< p > C H 2-CH2.NH2 (i).

243—245° (hydrochloride, m. p. 285—290°), and 
thyroxamine, C14H u 0 2NI4, m. p. 207° (decomp.)
(chloroacetate, C1GH 140 4NC1, m. p. 152°), by similar 
decarboxylation of thyroxine, as in the preceding 
preparation.

Glycyl-, ¿¿-alanyl-, and AMactyl-thyroxine are not 
more soluble in water than thyroxine and con
sequently do not possess a higher therapeutic value 
than the parent compound. S. S. Z ilv a .

Synthesis of esters of ay-dicyano-p-benzyl- 
glutaconic acid. Y. U r u s h i b a r a  (Bull. Chem. 
Soc. Japan, 1928, 3, 316—320).—Phenylaoetyl
chloride condenses with ethyl sodiocyanoacetate in 
benzene solution with the formation of ethyl a-cyano- 
y-phenylacetoacetate, which on ethylation with ethyl 
iodide ” afforded ethyl a-oyano-0-ethoxy-y-phenyl- 
crotonate (cf. Smith and Thorpe, J.C.S., 1907, 91, 
1905). The condensation of the latter with ethyl
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sodiocyanoacetate in ethyl-alcoholic solution gave the 
monohydrate of diethyl ixy-dici/ano-$-benzylglutaconate, 
C02Efc<!(CN):C(eH^Ph)-CH(CN)-C02E<i> 'in. p. 131°,
whilst methyl sodiocyanoacetate yielded the morio- 
hydrdte of methyl ethyl txy-dicyano-p-benzylglutacojiaie, 
m. p. about 115°. An isomeride of the last-named, m. p. 
about 115°, was produced by the condensation of 
methyl a-cyano-p-cthoxy-y-phenylcrotonate and ethyl 
sodiocyanoacetate. In the above monohydrates, it is 
supposed that a cyano-group is hydrated to a carb- 
amyl group. A. I. V ogel.

Phenylsuccinic acid series. IX. Resolution  
of r-diphenylsuccin-x- and -[3-naphthylamic 
acids into their optical antipodes. X. Racem is- 
ation phenom ena observed during the action of 
w ater and bases on optically active diphenyl- 
succinic anhydrides. H. W ren and E. W right 
(J.C.S., 1929, 136—138, 13S—141).—IX. r-Diphenyl- 
succin-a-naphihylamic acid, m. p. 217—219° (decomp.) 
(obtained by interaction of equivalent quantities of 
r-diphenylsuccinic anhydride and a-naphthylamine), 
was resolved into its optical antipodes by quinine in 
alcoholic solution, the salt of the d-acid being the more 
sparingly soluble. a-Diphenylsuccin-cc-naphthylamic 
acid has m. p. 206—207“, [#jg +205-S° in acetone.
l-Dipkcnylsuccin-z-naphtkylainic acid, m. p. 206—207°, 
[oc]jJ —206-6° in acetone, was separated by means of 
cinchonidine in alcohol from the crude Z-acid obtained 
during resolution of the r-acid by quinine, a-Di- 
phenylsuccin-oi-naphthil, m. p. 145°, [a]1,? +139-2° in 
acetone, [a]‘J -¡-123-3° in chloroform (prepared 
by action of 3% ethyl-alcoholic hydrogen chloride on 
the corresponding acid), was readily racemised by 
alkali.

*-Diphenylsuccin-$-naphthylaniic acid, m. p. 188°, 
Mb'* +386-9° in acetone, was obtained by resolution 
of the corresponding r-acid, m. p. 2 0 1—2 0 2 °, by 
quinine in alcoholic solution. a-Diphenylsvccin- 
$-naphthil, m. p. 17S—179°, [a]g +104-9° in acetone, 
is described.

The marked diminution in specific rotation oc
casioned by conversion of the acids into the corre
sponding substituted imides and the irregularity of 
influence of aryl groups ((3-naphthyl, phenyl, p-tolyl, 
a-naphthyl) on the specific rotations of the substituted 
diphenylsuceinamie acids and diphenylsuccinimides 
are pointed out.

X. The conversion of the active diphcnylsuccinic 
anhydrides into the corresponding substituted amic 
acids by aniline, p-toluidine, a- or S-naphthylamine in 
cold benzene solution was not accompanied by any 
marked racemisation. The optical activity of the 
diphcnylsuccinic acids which resulted from the action 
of water on the active anhydrides was found to be 
greatly influenced by the presence of a mutual 
solvent; thus from aqueous acetic acid, aqueous 
ether, aqueous acetone, and aqueous pyridine, acids 
were derived with the respective specific rotations 
-364-7° (from Z-anhydride), +232-7°, +116-7°, and 
+22-4° (from (Z-anhydride) whereas the homogeneous 
acids had [a]D +383°. The partly racemised products 
always contained some mesodiphenylsuccinie acid. 
This was true also for the mixtures derived from 
r-diphenylsuccinic acid, although, in certain cases, the

proportion of ?>i&so-acid obtained from the /--anhydride 
greatly exceeded that derived from the active anhydr
ides under identical conditions. The authors con
sider, therefore, that even in dilute solution the 
/•-compound does not behave as a simple mixture of 
fZ- and Z-forms. \-Diphenylsuccin-(3-naphthylamicacid, 
m. p. 188—18S-5°, [a]*D7'5 -3S8-2°, is described.

R. J. W. Le F&vee.
Synthesis of ¡\soopianic acid. S. N. Chakra- 

v a rti and W. H. Perkin, jun. (J.C.S., 1929, 193— 
196).—5-Nitro-2 : 3-dimethoxycinnamic acid (niethyl 
ester, m. p. 154— 155°) is obtained either by 
nitrating 2 : 3-dimethoxycimiamic acid or by con
densing malonic acid and o-nitro-2  : 3-dimetlioxy- 
benzaldeliyde in the presence of piperidine. It is 
smoothly reduced by ferrous sulphate and ammonia 
to o-amino-2  :3-dimethoxycinnamic acid, m. p. 233° 
(decomp.), which is converted through the diazo- 
compound into o-cya>w-2 : 3-dimethoxycinnamic acid, 
m. p. 251°. The cyano-acid is oxidised by potassium 
permanganate in presence of benzene to 5-cyano-2 :3- 
dimethoxybenzaldehyde, m. p. 135°, which when heated 
with hydrochloric acid is converted into /soopianic 
acid. R. J. W. Le Eevre.

Aldehydes from  acetylenic carbinols. IV.
3 - M ethyl - 6 - isopropylci/cJohexylideneacetalde- 
hyde. H. R upe and A. Gassmann (Helv. Chim. Acta,
1929, 12, 193—204).—The action of acetylene on 
iZ-menthone in presence of benzene and sodamide 
yields 3 - methyl - 6 - isopropyl - 1 - ethinylcyclohexan-1 - d,
b. p. 101-5—102-5°/12-5 m m , d f  0-9257, [ajg +5-08° 
(silver derivative), which when heated with 5 parts 
of 71% formic acid changes to 3-methyl-6-isopropyl- 
cydohexylideneacetaldehyde (I), b. p. lll°/12-5  mm., 
d f  0-9115, [ocjfj +82-9° (semicarbazone, m. p. 146— 
147°), the oxime, m. p. 101°, [a]ft +103-09° in benzene, 
of which is hydrolysed by aqueous oxalic acid, form
ing menthone. Magnesium ethyl bromide converts I 
into a mixture of 3-methyl-6-isopropylcyc\ohexylet}iyl- 
carbinol, b. p. 125°/12 mm., and a-3-methyl-G-isopropyl- 
cyclohexylidene-W-butene, C]0Hjg:CH-CH:CHMe, b. p. 
99°/12 mm. Oxidation of I with alkaline potassium 
permanganate yields ¡3-methyladipic and S-wobutyryl- 
p-methyl-M-valeric acids (semicarbazone, m. p. 152°), 
whilst reduction with hydrogen and a nickel catalyst 
gives 3-7nethyl-G-hoj)ropylcyc\ohexylacetaldehyde, b. p. 
106— 107°/12 mm., df  0-9032, n“ 1-46111, OJS 
-51-28°, purified through its semicarbazone, decomp. 
222° (oxime, in. p. 102°, [ajg +34-11°), together with 
the corresponding alcohol. H. Burton.

Arylidene 2 : 4-diphenylsem icarbazones from 
aldehydephenylhydrazones and phenylcarb- 
im ide. G. M in u n n i  and S. D ’U rs o  [with S. 
G u g l ie u i in o ,  P. S a l a n i t r o ,  D. T o r r i s i ,  and 31. 
V a s ta ]  (Gazzetta, 192S, 58 , SOS—820).—The inter
action of benzaldehydephenylhydrazone and phenyl- 
carbimide to give benzaldehvde-2  : 4 -diphenylsemi- 
carbazonc, GHPhiN-NPh-CO-XHPh (cf. Busch and 
Walter, A., 1903, i, 522), proceeds readily in benzene 
solution. In hot solution,- the semicarbazone (new 
m. p. 174— 175°) and some s-diphenylcarbamide are 
obtained; in the cold the former is produced more 
slowly', but in better yield, together with two yellow 
secondary products, one, a mixture, having m. p-
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175—188°, and the other ra. p. 194— 196°. The 
semicarbazono is readily reduced to a-diphenylcarb- 
amide, with a substance, m, 116—118°; when 
treated with phenylhydrazine it yields benzald.ehyde- 
phenylhydrazone and other products.

o- and »i-Nitrobenzaldehydephenylhydrazones do 
not react satisfactorily in benzene; with phenyl- 
carbimide alone the corresponding semicarbazones are 
formed, m. p. 190—192° (decomp.) and 206—208° 
(decomp.), respectively, identified by reduction to 
the carbamides. The p-isomeride reacts very slowly 
in benzene, and more rapidly without solvent, giving 
the corresponding semicarbazone, m. p. 199—201°; 
pipcronalphenylhydrazone gives, in cold benzene, 
piperonal-2 : 4-diphcnylse7nicarbazonc, ra. p. 169—
169-5° (decomp.). E. W . W ig n a l l .

Action of brom ine on som e hydrazones. II.
R. Ciusa and P. Mega (Gazzetta, 1928, 58, 831— 
840).—The compound described by Ciusa and Vec- 
chiotti (A., 1916, i, 437) as p-bromobenzaldehyde-
2 :4-rlibromophenylhydrazone is found to be <a-bromo- 
benzaldehyde-2 :4-dibromophenylhydrazone, since its 
aliphatic bromine atom will react with aniline, or 
can be determined by titration after boiling with 
sodium acetate in alcohol; the formation of jj-bromo- 
benzoic acid during oxidation must be attributed 
to bromination during the oxidation process, since 
benzoic acid is also formed. Similarly, anisaldehyde 
gives rise to co-bromoanisaMehyde-2 : 4-dibromophenyl- 
bjdrazone, m. p. 135°, and benzaldehyde-p-nitro- 
phenylhydrazone to benzaldeliyde-2-bromoA-nitro- 
phenylhydrazone, m. p. 171°; in each of these com
pounds the bromine may be determined as above, 
the second giving, with sodium acetate and acetic 
acid, the O-acetyl derivative of N -benzoyl-^'-2-bromo- 
imlrophenylhydrazim. The benzoyl group of the 
last compound may be removed by boiling with 
hydrochloric acid and alcohol, giving rise to 2 -bromo-
i-nitrophenylhydrazine, m. p. 143° (benzaldehyde-2- 
bromo-4-nitrophenylhydrazone, m. p. 166°). w-Nitro- 
bcnzaldehyde-jj'-nitrophenylhydrazone is brominated 
to a-bromo-m-nitrobenzaldehyde-2-bromo-4;-nitropheiiyl- 
hydrazone, m. p. 212—213°, from which the above 
hydrazine may again be prepared. Finally, the same 
hydrazine is synthesised by brominating the benzoyl 
derivative of p-nitroaniline, hydrolysing the product, 
and diazotising and reducing the 2-bromo-4-nitro- 
aniline thus obtained. E. W. WlGNALL.

Trichloro- and tetrabrom o-nitrobenzalde- 
hydes, hexachloro- and octabrom o-indigotins.
G. van  d e  B u n t  (Rec. trav. chim., 1929, 4 8 , 121— 
146).—3 : 4 : o-Tribromocinnamic acid, m. p. 215— 
216°, and its 2-ftifro-derivatrve, m. p. 264—265° (de
comp.), are obtained from the corresponding benz- 
aldehydes by the Perkin reaction. Treatment of 
both these acids with warm absolute nitric acid 
yields 3 : 4 :  o-tribromo-2-a>-dinitrostyrene, m. p. 228— 
230° (decomp.), which could not be reduced success
fully to tribromoindole (cf. van der Lee, A., 1926, 
179). When 3 : 4 :  5-tribromobenzaldehyde is treated 
with a mixture of absolute nitric and concentrated 
sulphuric acids at 10 0 °, 3 : 4 :  5-tribromo-2 : 6-dinitro- 
benzoic acid, m. p. 245—-248° (decomp.), is obtained. 
When crystallised from boiling alcohol this acid elimin

ates carbon dioxide, yielding 4 : 5 :  6-tribromo-l : 3- 
dinitrobenzene. Chlorination of p-aminobcnzalde- 
hyde hydrochloride in 75% acetic acid solution gives 
3 : b-dichloroA-aminobenwldehyde, m. p. 144° [phenyl- 
hydrazone, m. p. 156— 157°; p-nitropkenylhydrazone, 
m. p. 288—289° (decomp.); semicarbazone, m. p. 
248—250° (decomp.); semioxarnazone, m. p. 269— 
270°; azine, m. p. 285—286°], chlorinated further 
to 2 : 4 : 6-trichloroaniline, and converted by the 
Sandmeyer reaction into 3 : 4 : Ci-trichlorobenzaldehyde, 
m. p. 90—91° [phenylhydrazone, m. p. 147°; Tp-nilro- 
phenijlhydrazone, m. p. 342° (decomp.); semicarbazone, 
m. p. 252—254°, resolidifying with m. p. 284°; 
semioxarnazone, ra. p. 297—298° (decomp.); azine, 
m. p. 289—289-5°]. Nitration of this with cold 
absolute nitric acid yields 3 : 4 :  b-tricldoro-2-nitro- 
benzaldeliyde (I), ra. p. 118-5—119° {phenylhydrazone, 
yellow and red, m. p. 229° (decomp.), modifications; 
p-nilrophenylhydrazone, m. p. 293—294° (decomp.); 
semicarbazone, m. p. 278—279° (decomp.); semi- 
oxamazone, m. p. 303—304° (decomp.); azine, m. p. 
287—288° (decomp.)], oxidised by alkaline potassium 
permanganate to 3 : 4 : 5 -trichloro-2 -nitrobenzoic 
acid, m. p. 181— 181-5°, and converted by absolute 
nitric and concentrated sulphuric acids into 3 : 4 : 5 -  
trichloro-2 : G-dinitrobenzoic acid, m. p. 219—221-5°. 
This acid also eliminates carbon dioxide in boiling 
alcoholic solution, forming 4 : 5 :  6-trichloro-l : 3-di
nitrobenzene. 3 : 4 :  5-Triehlorobenzoic acid has m. p.
210—210-5° (lit. 203°).

Nitration of 2 : 3 : 4 : 5-tetrabromobenzaldchyde 
with a mixture of absolute nitric and concentrated 
sulphuric acids at 50—60° affords 3 : 4 : 5  : 6-tetra- 
bromo-2-nitrobenzaldehyde (II), m. p. 225—227° (de
comp.) after previous darkening and sintering, whilst 
oxidation with potassium permanganate gives 
2 : 3 : 4 :  5-tetrabromobenzoic acid, m. p. 234° (slight 
decomp.). This last compound is nitrated to 
3 : 4 : 5 :  G-tetrabromo-2-nilrobenzoic acid, m. p. 238— 
240° (decomp.), which does not lose carbon dioxide 
when its alcoholic solution is boiled. 2 :4 -Dichloro-
3 : 5-dibromobenzaldehyde, m. p. 110—111°, prepared 
by the Sandmeyer reaction from the 2-chloro-4-amino- 
compound, is nitrated to 4 : (i-dichloro-3 : 5-dibromo-
2-nitrobenzaldehyde (III), m. p. 19S— 199°.

Conversion of the halogeno-2 -nitrobenzaldehydes 
into the polyhalogenated indigotins is effected 
by warming with acetone and sodium hydroxide 
solution. Thus, 5 : 5': 6 : 6' : 7 : 7'-hexachloro-,
4 :4' :  5 : 5' : 6 : 6 ': 7 : 7'-octabromo-, and 4 :4': 6 : 6'- 
letrachloro-5 : 5' : 7 : 1'-tetrabromo-indigotins are ob
tained from I, II, and III, respectively.

H . B u r to n .
Products w ith  an odour of m usk and carbon  

rings containing a large num ber of linkings. L. 
R u z ic k a  (Bull. Soc. chim., 1928, [iv], 43 , 1145—  
1173).—A  lecture surveying recent work on the 
constitution of muscone and civetone, and the syn
thesis and behaviour of carbon ring systems con
taining a large number of linkings (cf. A., 1926, 614, 
615, 726, 727, 1142; 1927, 1189; 1928, 642, 8S7). 
In further elucidation of the constitution of muscone, 
it is shown that neither the ¿-p-methyltridecane-av- 
dicarboxylic acid, ra. p. 69°, obtained by condensation 
with benzaldehyde and treatment of the benzylidene-
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muscone with ozone and chromic acid nor its methyl 
ether can be racemised, and the inactivity of the 
mixture of two acids, C16H30O4, obtained by oxidation 
of muscone is consequently due to mutual compens
ation of the two acids. Muscone is thus regarded 
as /-2 -methylcyc/opentadecanone (cf. A., 1926, 1143). 
dl-2-Melhyltridecane-av-dicarboxylic acid obtained by 
synthesis has m. p. 76° (anilide, m. p. 133°), but 
shows no depression of in. p. when mixed with 
the degradation product of muscone. The molten 
acid on solidifying has m. p. 10° lower. Oxidation 
of exaltone with persulphuric acid affords the lactone 
of o-hydroxypentadecoic acid (exaltolide).

R. B r ig h tm a n .
3 : 5-Diphenylci/ciohexenone. A. D. P etrov  (J. 

Russ. Phys. Chem. Soc., 1928, 60 1441—1445).—  
The reactions of 3 : 5-diphenylci/c?ohexenone with 
hydrogenating and dehydrogenating agents have 
been investigated. By hydrogenating the ketone at 
240°/50 atm. in presence of nickel oxide as catalyst,
1 : 3-dicyc/ohexylcyc/ohexane was obtained in two 
isomeric forms, m. p. 66° and b. p. 202°/14 mm., 
respectively. By heating the ketone at 300° in 
presence of platinised charcoal, 3 : 5-diphenylphenol, 
m. p. SS—92°, was obtained, whilst reduction with 
absolute alcohol and metallic sodium gave a 50% yield 
of 3 : 5-diphenylcyc/ohexanol, m. p. 127°, easily 
oxidised to 3 : 5-diphenylci/c/ohexanone, m. p. 139— 
140". M. Zvegintzov.

U se of zirconium  tetrachloride in organic 
synthesis. P. K r is h n a m u r t i (J. Madras Univ.,
192S, [Reprint], 5 pages).—Zirconium tetrachloride 
may be used in place of aluminium chloride in 
condensations involving (a) elimination of hydrogen 
chloride (preparation of acetophenone, benzophenone, 
anisaldehyde, and diphenylmethane), (6) elimination 
of water (phenolphthalein), (c) elimination of alkyl 
halide (demethylation of anisole), and (d) con
densations of phenylcarbimide with benzene and 
its derivatives. It is more easy to handle and 
more readily preserved than the older reagent.

J. W. B a k e r .

Reduction of phenyl naphthyl ketones by the 
binary system , m agnesium -m agnesium  iodide.
W. E. B achm ann  and R. V. Shan kland  (J. Amer. 
Chem. Soc., 1929, 51, 306—309).—Phenyl a-naphthyl 
ketone is reduced by the above system to an equili
brium mixture (I) of the green Iceiyl -CPh(C10H-)-OMgI, 
and its dimeride, which is converted by water into 
■x$-diphenyl-i'i-di-x-naphihylethylene glycol (II), m. p. 
220° (decomp.). When heated with acetyl chloride 
this is almost quantitatively converted into benzoyl- 
phenyldi-oL-naphthybnethane, m. p. 216—217°, the 
naphthyl group wandering in preference to the phenyl. 
The second a5-diphenyl-:i3-di-a-naphthylethylene 
glycol, m. p. 15S° (Cohen, A., 1919, i, 124, 210), may
be transformed into II by treatment with a Grignard 
reagent, when the radical formed by dissociation of 
the resulting iodomagnesium glyeoloxide changes into
I and is then decomposed by water. The second 
isomeride is converted by acetyl chloride into a 
sub-stance, C^H^O, m. p. 232% which is also formed 
from phenyl i-naphthyl ketone, zinc, and acetyl 
chloride and, unlike most pinacolins, is only slightly

attacked by boiling alcoholic potassium hydroxide. 
Phenyl ¡3-naphthyl ketone is reduced by the binary 
system, or by zinc and acetic acid to <x$-diphenyl-y.§. 
di-^-naphthylelhylene glycol, m. p. 175°, which under
goes naphthyl wandering in presence of acetyl chloride, 
giving benzoylphenyldi-fi-naphthylmethane, in. p. 181— 
182°. H. E. F. Notton.

Organic com pounds of sulphur. XI. Com
parison of the tendency of polym eric thioketones 
tow ards dissociation w ith  that oi the corre
sponding com pounds of the ethane series. A. 
Sc h o n berg  (Ber., 1929, 62, [J5], 195— 199; cf. A.,
1928, 896, 1375).—Replacement of the phenyl groups 
of hexaphenylethane by hydrogen or methyl causes 
a stabilisation of the ethane Unking; the same effect 
is observed when the phenyl groups of the hypo
thetical hexaphenyltrithian arc substituted by hydro
gen or methyl. In both series the effect of hydrogen 
is more marked than that of methyl. If two phenyl 
groups of triphenj’lmethyl are replaced by the sub
stituted methylene residue, radicals are obtained 
which cannot exist “ free ” ; this is also the case 
with thioketones. Complete or partial replacement 
of the phenyl groups of hexaphenylethane by the 
radicals, p-0Me-CGH4-, Ph-C6H4- , C6H4< ° > C GH4,
o-OMe-C6H4- , NMe.2-CGH4-, C6H4< ® > C 6H4, leads to
compounds with a tendency towards dissociation 
similar to or greater than that of hexaphenylethane 
itself. As expected, replacement of the phenyl 
groups of thiobenzophenone by these radicals leads 
to compounds which, like thiobenzophenone, do not 
tend to polymerise. In the ethane series, the sub
stituted vinyl group behaves similarly to the phenyl 
group; this is also the case with thioketones. If 
one or two phenyl groups of thiobenzophenone are 
replaced by substituted vinyl groups, thioketones 
are produced which do not tend to polymerise. On 
the other hand, attempts to convert eyefohexanone 
into the corresponding thioketone give trithiocycZo- 
hexanone, which does not become depolymerised 
when heated. The close analogy can be explained 
only by the hypothesis that the dissociation of 
ethanes and polymeric thioketones is produced and 
regulated by the same causes. H. Wren.

Benzoin anil anilide and benzoin-p-tolil-p- 
toluidide as am m ono-benzoin acetals. H. H.
Strain  (J. Amer. Chem. Soc., 1929, 51, 269—273).— 
The formulation of these compounds as ammono- 
acetals of benzoin (cf. A.. 1928, 1134) is in accordance 
with the following reactions. Benzoinanilanilide is 
hydrolysed by boiling alcoholic hydrochloric acid to 
benzoinanilide and aniline, and benzoin-y-tolil- 
/j-to lu id ide  to benzoin-p-toluidide and p-toluidine. 
They are nitrised by iodine in liquid ammonia, or in 
benzene by a current of air, to the ammono-benzils, 
benzildianil and benzildi-p-tolil. Ammonolysis by 
liquid ammonia at 130° for 10 hrs. affords a small 
y ie ld  of te traphenylpyT azine, m. p. 252°. The 
mechanism proposed by Bischler (A.. 1S93, i, 519) for 
the formation of 2  : 3-diphenylindole from benzoin and 
aniline is confirmed by the almost quantitative 
conversion of benzoinanilanilide into this compound in 
benzene in presence of hydrogen chloride at ISO—200°.
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Benzoin-p-tolil-p-toluidide sim ilarly  yields 2 : 3-di- 
phenyl-5-m ethj'lindole. H. E. F. N o t to n .

Persistence of optical activity during elim in
ation of water from  optically active glycols. II. 
Production of optically active ketones by sem i- 
pinacolinic transform ation. R . R o g e r  and A. 
M cKenzie (Ber., 1929, 62, [B\, 272—284).—Ethyl 
Z-mandelate is converted by magnesium benzyl 
chloride into d-l-hydroxy-2-phenyl-\ : \-dibenzyl- 
ethanol, m. p. 136—137°, [a]'D4 +80-3° in ethyl 
alcohol, [a]1,? +62-3° in chloroform, [a]g +96-8° in 
acetone. The glycol is converted by concentrated 
sulphuric acid into r-ay-diphenyl-y-benzylacetone, 
m. p. 74-5—75-5°; this product is also obtained when 
the action is effected by boiling, dilute sulphuric acid, 
but is then accompanied by d-u.y-diphenyl-y-be.nzyl- 
acetone, m. p. 77—78°, [a]^, - f 208° in benzene, [a ]^  
+ 202° in chloroform (among other values), and
l-phenyl-2 -benzylindene, m. p. 100— 1 0 2 °, which 
appears to become isomerised to a product, m. p. 
95—96°, when crystallised repeatedly from ethyl 
alcohol. The optically active ketone is racemised by 
concentrated sulphuric acid or by alcoholic potassium 
hydroxide; the latter change appears to be uni- 
molecular. (Z-Methykleoxy benzoin is likewise racem
ised by concentrated sulphuric acid. The first phase 
of the elimination of water from the cZ-glycol appears 
to consist of a semipinacolinic transformation yielding 
the iZ-ketone which, after transitory production of the 
sulphuric ester of the corresponding substituted vinyl 
alcohol, passes into the optically inactive ketone. The 
observation that triphenylacetaldehyde is converted 
by acids into phenyldeoxybenzoin suggests the 
possibility that aldehydes are intermediate products 
in the transformation of glycols to ketones in acid 
media (cf. Danilov and Venus-Danilova, A., 1927,460; 
Tifleneau and Orekhov, A., 1926, 171, 172). In the 
present instance and that recorded by McKenzie and 
Dennler (A., 1927, 243), the intermediate formation 
of the corresponding aldehyde is impossible, since the 
compound would be optically inactive owing to the 
absence of an asymmetric carbon atom and thus could 
not give rise to an optically active ketone. The 
preservation of optical activity during the formation 
of the cZ-ketone has its parallel in the elimination of the 
amino-group from optically active amino-alcohols (cf. 
McKenzie, Roger, and Wills, A., 1926, 610). It is 
suggested that in this transformation an electric charge 
plays the part of a group, so that the dissymmetry of 
the molecule remains undisturbed.

/-Benzoin is transformed by magnesium benzyl 
chloride into l-benzylhydrobenzoin (\-fi-hydroxy-a.fi-di- 
phenyl-a.-be7izylethanol), m. p. 183—184-5°, [a ]^  
—61° in chloroform, [a ]^ —2 2 ° in acetone (among 
other values), which is converted by protracted action 
of boiling acetyl chloride into 2  : 3 -diphenylindene, 
m. p. 176—177°, isomerised by alcoholic potassium 
hydroxide to 1 : 2 -diphenylindene, m. p. 107—108°; 
the last-mentioned compound is not affected by the 
protracted action of boiling acetyl chloride.

H. W re n .
Elimination of the am ino-group from  tertiary  

amino-alcohols. V. Sem ipinacolinic de-am in- 
ation and W alden inversion. A. M c K e n z ie  and

A. K. M il l s  (Ber., 1929, 62, [B], 284— 288; cf. A.,
1927, 457).—Ethyl Z-phenylaminoacetate hydro
chloride is converted by magnesium benzyl chloridc 
into d-fi-amino-pi-phenyl-xx-dibenzyldhanol, 
(CH2Ph)2C(OH)-CHPh-NH2, m. p. 144— 145°, [ a f t  
+ 5 9 -2 °  in chloroform, which is transformed by 
sodium nitrite in dilute acetic acid solution into a 
mixture of (Z-ocy-diphenyl-y-benzylacetone, m. p. 
77-5— 78°, [a]jj -)-283° in benzene, and cZ-[3-hydroxy- 
(3-diphenyl-aa-dibenzylethanol, m. p. 136— 137°, [a]'r? 
- f8 1 °  in ethyl alcohol, identical with the product 
obtained by Roger and McKenzie (preceding abstract). 
A further instance in favour of the semipinacolinic 
transformation and againstthe intermediatcproduction 
of an aldehyde is afforded, since phenyldibenzyl- 
acetaldehyde could not yield an optically activc 
ketone. ' ~ H. W r e n .

Elim ination of the amino-group from  tertiary  
am ino-alcohols. VI. Action of nitrous acid on 
the am ino-alcohols from  l-phenylaminoacetic 
acid. A. M c K e n z ie  and (Miss) M. S. L e s s l ie  (Ber., 
1929, 62, [-BJ, 288—295; cf. A., 1927, 457).—Ethyl 
Z-mandelate is converted by a slight cxcess of magnes
ium ethyl bromide into 1-°,-hydroxy-fi-pJie?iyl-o.y.-di- 
ethyleilianol, m. p. 48—48-5°, [a|D —26° in ethyl 
alcohol, [a]D —32° in acetone. From ethyl Z-phenyl- 
aminoacetate hydrochloride and magnesium ethyl 
bromide, \-$-amino-$-phenyl-'xa.-dicthylcthanol hydro
chloride, m. p. 225—226°, [a]1,; —2S-7° in water, [a]1,?
— 17° in ethyl alcohol, is derived. The amino-alcohol 
is converted by nitrous acid into a mixture of r-fi-hydr- 
oxy-P-phenyl-aa-diethylethanol, m. p. 88—89°, and a 
substance which is dextrorotatory in ethyl alcohol; 
the optical activity cannot be ascribed to the ketone, 
E t’CO-CHPhEt, formed by semipinacolinic deamin
ation, since it persists unchanged after addition of 
alcoholic potassium hydroxide.

Ethyl r-phenylaminoacetate hydrochloride is trans
formed by magnesium methyl iodide into v-fi-amino- 
fi-jdienyl-xz-dimethylethanol, m. p. 82-5—83-5° (hydro
chloride, m. p. 173— 175°), from which methyl 
a-phenylethyl ketone is obtained by means of nitrous 
acid. The dissimilar course of the cliangc in the cases 
of the dimethyl and diethyl derivatives is attributed to 
the superior saturating capacity of the methyl group, 
which causes a less firm union of hydroxyl to carbon 
in the methyl compound. Somewhat unexpectedly, 
T-fi-amino-$-phenyl-a.a.-di-n-propylethanolhydrochloride, 
m. p. 2 1 0 —2 1 2 ° (from ethyl r-phenylaminoacetate 
hydrochloride and magnesium «-propyl bromide), is 
converted by nitrous acid into r-3-hydroxy-(3-phenyl- 
aa-di-n-propylethanol, m. p. 100—102°. Ethyl
(Z-mandelate and magnesium »¡.-prop3Tl bromide afford 
d-$-hydroxy-$-phenyl-?.x-di-n-p)ropyleUianol, m. p. 67— 
68°, [a]p +26-4° in ethyl alcohol. l-[l-Amino- 
$-phcnyl-rx.a.-di-\\-propylethanol, m. p. 12 0 —1 2 1 °, [a]]J 
—93-4° in ethyl alcohol (from ethyl Z-phenylamino- 
acetate hydrochloride and magnesium w-propyl 
bromide), is transformed by nitrous acid into a 
mixture of r- and(Z-P-hydroxy-3-phenyl-aa-<fi-n-propyl- 
ethanol; the presence of the corresponding optically 
active ketone is excluded, since the activity of the 
product remains unchanged after treatment with 
alcoholic potassium hydroxide. H. W r e n .
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Phenylindene series. I. 3 : 3-D iphenyl- 
hydrindone. C. Moureu, C. D ufraisse, and P. M. 
Dean (Bull. Soc. cliim., 1928, [iv], 43, 1367— 1371).— 
ppp-Triphenylpropionie acid, m. p. 179— 1S0°, ob
tained in 76% jdeld by condensing triphenylcarbinol 
with malonic acid in prcsenco of acetic anhydride at
170—180° (cf. Fosse, A., 1907, i, 764), is converted 
into 3 : Z-diphenylliydrindone, m. p. 129— 130° (oxime, 
in. p. 155—156°), when warmed with sulphuric acid 
below 70°. R. Brightm ax.

Phenylindene series. II. Conversion of
3 : 3-diphenylhydrindone into 2 : 3-diphenyl-
indone. C. M o u r e i j ,  C. D u f r a t s s e ,  and F. B a y lo c q  
(Bull. Soc. chim., 1928, [iv], 43, 1371— 1380).—To 
obtain confirmation of the structure advanced for 
rubrene (A., 1928, 53, 594, 62S, 996, 1127) the 
synthesis of the isomeric hydrocarbons I and II from
3 : 3-diphcnylhydrindone has been attempted. The

action of phosphorus pentabromide on 3 : 3-diphenyl
hydrindone or on its mowo/)romo-derivative, m. p. 
154— 155°, gives a di&romo-derivative, m. p. 205°,
[ I

CGH.,*CPlvCBr2CO, in which the methylene hydrogen 
atoms are substituted, and accordingly the acetylene,
r 71

C0H,-CPlvC:C, cannot bo obtained by the usual 
methods. Phosphorus tribromide converts the di- 
bromo-ketone into a substance, m. p. 143— 144°, 
neither the tetrabromide -CBiyCBr2~, nor the 
dibromide, -CBriCBr-, being obtained. When heated 
at 200°, 3 : 3-diphenylhydrindone, and its mono- and 
dibromo-derivatives are converted into 2 : 3-diphenyl
indone (yield 75% with the monobromo-ketone), the 
yield being improved in presence of sulphur with 
unsubstituted and of iron with the dibromo-ketone, a 
transformation which throws doubt on the structure 
of 3 : 3-diphenylhydrindone. Amyl nitrite and sodium 
ethoxide in alcohol convert the latter into an oxi?nino- 
derivative, m. p. 2 2 0 °, which with acetic acid and 
nitrosyl sulphate (cf. Bouveault and Locquin, A., 
1904, i, 847) affords a substance (N 7-98%), m. p.
164— 165° (decomp.), and not the expected diketone. 
PP[3-Triphenylpropionyl chloride, m. p. 12 0 °, in presence 
of aluminium chloride in carbon disulphide at 50° is 
converted into 3 : 3-diphenylhydrindene. The yields 
of 2  : 3-diphenylindene claimed by Orekhov (A., 1920, 
i, 235) on heating the dibromide (m. p. 154— 155°; 
cf. Stobbe and Niedenzu, A., 1902, i, 103) of benzyl- 
idenedeoxybenzoin were not obtained.

R . B r ig h t m a x .
Phenylindene series. III. D erivatives of

2  : 3-diphenylindone. C. M o u r e u ,  C. D u f r a i s s e ,  
and M. B a d o c h e  (Bull. Soc. chim., 1928, [iv], 43, 
1381— 13SS).—With phosphorus pentachloride at
165—170° 2 : 3-diphenylindone gives (yield 61%) a 
dichloro-derivative, C2JH 140C12, m. p. 132—133°, from 
which with copper in Tbenzene or magnesium in ether
2  : 3-diphenylindone is regenerated. Alcoholic potass
ium hydroxide removes only half of the chlorine,

yielding a stibslance, m. p. 14S—160°. Sodium in ether 
yields a substance, C21H 1G0 2, m. p. 127— 128°, identical 
with that obtained, together with a substance, 
C21H 1 gO, m. p. 87—88° (cf. Schlenk and Bergmami, 
A., 1928, 1031), by the action of sodium on 2 : 3-di
phenylindone. The former, C21H 1B0 2, with phos
phorus pentoxide or zinc chloride loses 1  mol. of water 
and is re-converted into 2 : 3-diphenylindone, but its 
structure is undetermined. The second compound is 
also obtained by the action of iron and acetic acid on
2  : 3-diphenylindone or its dichloro-derivative, and is 
possibly stereoisomeric with Schlenk and Bergmann’s 
compound. When heated with lead oxide it is 
converted into 2 : 3-diphenylindone.

R . B r ig h t m a x .
DiphthalimidobenzoqTiinones. M. Covello 

[with S. Palma] (Rend. Accad. Sci. fis. mat. Napoli,
i92S, [in], 34, 149—151).—2 :3-, 2:5- ,  and 2 : 6 -Di- 
plithalimidoquinols, m. p. 250— 300° (decomp.), obtained 
by condensation of the corresponding diaminoquinols 
with phthalic anhydride, yield, when oxidised with 
nitric acid (d 1-4) : 2:3- ,  m. p. 320°; 2 : 5-, m. p. 
305°, and 2 : G-diplithalimidobenzoquinone, m. p. 277°.

T. H. P o p e .
D ehydration of o-benzoylbenzoic acid. A. H.

G le a s o n  and G. D o u g h e r ty  (J. Amer. Chem. Soc., 
1929, 51, 310—315).—Many substances, all of which 
are inferior to sulphuric acid, have been tried as 
catalysts in the condensation of benzoylbenzoic acid to 
anthraquinone. In presence of 96% sulphuric acid 
(6— 10 parts) the reaction is unimolecular at 65—85° 
and kt+wjk, is .greater than 3. Using S6—96% 
sulphuric acid, the reaction velocity is proportional to 
the initial concentration of the acid. Methyl, ethyl, 
and isopropyl o-benzoylbenzoates are converted into 
anthraquinone by sulphuric acid with approximately 
equal ease, the yield being slightly lower than from the 
free acid. Esters of the higher alcohols give poor 
yields. The acetate of enolic benzoylbenzoic acid 
condenses as readily as does the free acid itself. 
These results are explained by assuming that all the 
above compounds are rapidly transformed by sulphuric 
acid into the hydrogen sulphate of enolic benzoyl
benzoic acid, which then passes with measurable 
velocity into a sulphuric acid additive product of 
anthraquinone. The smaller reaction velocity 
observed with the esters is due to the action of the 
alcohols on part of the sulphuric acid.

H. E. F. N o t t o n .
Anthracene derivatives. III. D erivatives of

2-m ethylanthraquinone and anthraflavone. P. 
R u g g l i  and E. M e rz  (Helv. Chim. Acta, 1929, 12, 
71—99).—Bromination of l-iodo-2-methylanthra- 
quinone in nitrobenzene solution at 160— 170° gives 
\-iodo-2-dibromomethylanthraquinone, m. p. 210°. The 
crude bromination product can be freed from the 
monobromomethyl derivative by warming with 
pyridine, when some l4odo-2-anthraquinonylmethyl- 
pyridinium bromide is formed. Similarly, the crude 
bromination product of l-nitro-2 -methylanthra- 
quinone affords \-nilro-2-anthraquinonylmethylpyridin- 
ium bromide, m. p. 262—269° (decomp.), together with 
the unaffected 2-dibromomethyl derivative. When 
5 : 6 : 7  : S - tetrachloro-2-dibromomethylanthraquin- 
one is treated with copper powder (Naturkupfer C) in
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boiling nitrobenzene. solution, s-di-(5 : 6 : 7 : 8-letra- 
cldoro-2-anthraqidnonyl)athylene, m. p. above 300°, is 
obtained; no 1 : l'-dianthraquinonyl derivative is 
formed by elimination of chlorine. 4-Bromo-
l-amino-2 -methylanthraquinone is converted by the 
usual method into l-bromo-3-methylanthraquinone (I), 
m. p. 199—200°, which when treated with y-toluene- 
sulphonamide in presence of amyl alcohol, anhydrous 
sodium acetate, and a trace of copper acetate yields
1 -p-toluenesulphonamido-3-methylanthraquinone, m. p. 
232—233°. This is hydrolysed by warm concen
trated sulphuric acid to l-amino-3-methylanthra- 
quinone, m. p. 193°. Treatment of I with y-toluidine 
and anhydrous potassium acetate affords l-j>-toluidino-
3-methylanthraquinone, m. p. 174— 175°, whilst inter
action with sodium sulphide in 80% alcoholic solution 
and atmospheric oxidation of the resulting violet 
solution yields 3 : 3'-dimethyl-1 : l'-dianthraquinonyl 
disulphide.. This is oxidised by concentrated nitric 
acid, giving 3-methylanthraquinone-l-sulphonic acid 
+ 2H 20  (potassium salt), which when treated with 
hydrochloric acid and sodium chlorate affords
l-chloro-3-methylanthraquinone (II), m. p. 186—1S8°. 
When I is treated with copper powder in boiling 
nitrobenzene solution, 3 : 3'-dimethyl-1 : V-dianthra- 
quinonyl, m. p. 354—355°, is produced. When a 
solution of this last compound in concentrated 
sulphuric acid is treated with copper powder at 55°,

3 : 3'-dimethylhelianthrone (3 : 3'- 
dimethylmesobenzdianthrone) (an
nexed formula), not melted at 
300°, is obtained. Bromination 
of I in nitrobenzene solution at

2 150—160° gives l-bromo-3-di- 
bromomethylanthraquinone, m. p. 214—215°, which 
when treated with copper powder furnishes 4 :4 '-di- 
anthrafiavone,

CH=CH-

m. p. above 300°. Similar bromination of II yields
1-chloro-3-dibromomethylanthraquinone, m. p. 223— 
224°, which with copper powder yields s-di-(4-cliloro-
2-anthraquinonyl)ethylene, m. p. above 300°. 

Treatment of 4-bromo-2-methylanthraquinone-
1 -diazonium sulphate with potassium thiocyanate 
gives 1  : ‘i-dithiocyano-2-methylanthraquinone (III), 
m. p. 250—251°, which is converted by hot aqueous - 
alcoholic potassium hydroxide solution into 1 : 4-di- 
thiol-2 -methylanthraquinone. isolated as the diethyl 
ether, to., p. 195—--205° {dibenzyl ether). Oxidation of 
III with boiling concentrated nitric acid affords
2-methylanlhraquinone-1 : 4-disulphonic acid, -j-3H20  
(potassium salt), converted by treatment with 
hydrochloric acid and sodium chlorate into 1  : 4-di- 
chloro-2-methylanthraquinone, m. p. 185— 186°. This 
on bromination yields 1  : 4-dichloro-2-dibromomethyl- 
anthraquinone, m. p. 180— 181°, whilst treatment with 
.p-toluenesulphonamide in presence of amyl alcohol, 
anhydrous sodium acetate, and a trace of copper 
acetate gives 1  : 4i-di--p-toluenesulphonamido-2-rnethyl- 
anthraquinone, m. p. 206—207°. Hydrolysis of this

with hot concentrated sulphuric acid affords 1 : 4-di- 
amino-2-methyIanthraquinone, m. p. 246—248°.

H . B u r t o n .
Inductive m ethod  for study of natural pro

ducts. I. N aturally  occurring anthraquinone 
derivatives. P. C. H i t t e r  and H. B is w a s  (J. 
Indian Chem. Soc., 1928, 5, 769—778).—Examination 
of the naturally occurring substituted, ant hr aquinones 
shows empirically that not more than four groups 
are present in the benzene rings. Not more than 
three of these groups are hydroxyl and only one is 
methyl, hydroxymethyl, or carboxyl. Two of the 
substituents occupy «-positions and two (includ
ing methyl, hydroxymethyl, or carboxyl) occupy 
¡3-positions. If both ¡3-substituents are in one ring 
then the other groups are in the same nucleus, but if 
they are in different rings the a-substituents are 
arranged symmetrically. Four fundamental types of 
anthraquinone derivatives are postulated, viz., 
1 : 2 :  3-trihydroxy- (chayroot), 1 : 2 :  4-trihydroxy-3- 
methyl- (madder), i  : 3 : 8-trihydroxy-6-methyl- 
(emodin), and 1 : 2 : 5 -trihydroxy-6-methyl- (morind- 
one). The products actually isolated from different 
plants conform, except in one or two doubtful cases, 
to the above types. The alizarin grouping occurs in 
three of the types.

1 : 5-Dimethoxy-Q-methylanthraquinone, m. p. 176— 
177°, is demethylated by heating with a saturated 
solution of hydrogen chloride in acetic acid at 190— 
200°, to 1 : 5-dihydroxy-Q-methylanthraquinone, m. p. 
190° (diacetyl derivative, m. p. 230°), which resembles 
morindadiol (Oesterle and Tisza, A., 1908, ii, 527) in 
its colour reactions. Condensation of hemipinie 
anhydride with toluene in presence of aluminium 
chloride and treatment of the resulting 2 -^-toluoyl- 
benzoic acid derivative with boric and fuming 
sulphuric acids on the water-bath yields l-hydroxy-2- 
methoxy-(¿-methylanthraquinone, m. p. 2 0 0 ° (acetyl 
derivative, m. p. 170°). This is demethylated by 
heating with aluminium chloride at 2 2 0 ° to Q-methyl- 
alizarin, m. p. 220° (acetyl derivative, nr. p. 190°).

H . B u r to n .
Reduction products of hydroxyanthraquinones.

X. R. W. H a r d a c r e  and A. G. P e r k i n  (J.C.S.,
1929, 180—193).—The dihydroxy-helianthrone (I) 
obtained from 3-hydroxyanthranol by gentle oxid
ation gives, after acetylation followed by halogenation 
in pyridine solution, 3 : 3'-di-iodo-2 : 2'-diacetoxy- 
helianthrone, m. p. 268—270° (decomp.), or 3 : 3'-di- 
bromo-2 : 2'-diacetoxyhelianthrone. Monoiododi- 
hydroxyhelianthrone (Haller and Perkin, A., 1924, i, 

301; Perkinand Yoda, A., 1925, 
i, 1160) cannot have an 8'-iodine 
atom (as previously supposed)

2 because exposure of 3-iodo- 
2 :2 '-diacetoxyhelianthrone in 

benzene solutions to sunlight caused formation of 
iododiacetoxynaphthadianthrone, m. p. above 340°, 
without elimination of iodine.

Treatment of 2 -hydroxyantliraquinone with bromine 
and sodium hydroxide solution gives l-bromo-2-acet- 
oxyanthraquinone, m. p. 182—183°, and l-bromo-2- 
hydroxyanthraquinone, m. p. 185—187° (methyl ether, 
m. p. 247°); the benzoyl derivative of the last com
pound, m. p. 229—230°, yields, when heated in

HO
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naphthalene solution -with copper powder, 2 : 2'-di- 
hydroxy-1 : l'-dianthraquinonyl (similar treatment 
of l-chloro-2-benzoyloxyanthraquinone, m. p. 228— 
230°, gave smaller yields), identical with the chromic 
acid oxidation product from dihydroxyhelianthrone 
(I), which is therefore the 2 : 2'-compound.

The action of excess of sodium hypobromite on
2-hydroxyanthraquinone gives 1 : 3-dibromo-2-hydr- 
oxyanthraquinone, m. p. 216—217° (acetyl derivative, 
m. p. 195°; methyl ether, m. p. 226—227°), mild fusion 
of which with 40% sodium hydroxide in an autoclave 
gives 3-bromoalizarin.

2 : 2'-Dihydroxv-l : l'-dianthraquinonyl by reduc
tion with boiling aqueous ammonia and zinc dust gives, 
after acetylation, 3 : 9-diacetoxyanthracene, m. p. 
157— 15S°, and tetra-acetyl-2 : 2'- dihydroxy-1 : I'-di- 
anthranolyl, m. p. 267—268°, which by chromic acid- 
acetic acid oxidation gives 2 : 2'-diacetoxy-l : l'-di
anthraquinonyl. 2 : 2'-Dihijdroxy-l : 1'-dianthranonyl 
has m. p. about 290° (blackening at 270°). Reduc
tion of l-chloro-2-hydroxyanthraquinone by sulphuric 
acid and aluminium powder gives chlorodiacetoxy- 
anthracene, m. p. 167—168°, and chlorohydroxy- 
anthranol, m. p. 230°. Similarly 3-iodo-2-hydroxy- 
anthraquinone, m. p. 278—279° (acetyl derivative, 
m. p. 224—225°; methyl ether, m. p. 228—229°) 
(prepared by direct iodination in pyridine solution), 
gives only 2-iodo-3-hydroxyanthranol, m. p. 239—240° 
(diacetyl derivative, m. p. 196°), which with ammonia 
and a trace of copper under pressure yields 3-amino-2- 
hydroxyanthraquinone (?), decomp, above 300°.
3-Iodo-2-benzoyloxyanthraquinone, m. p. 185°, when 
boiled in naphthalene solution with copper powder, 
gives 3 : 3'-diacetoxy-2 : 2'-dianthraquinonyl, m. p. 
315°.

Oxidation of the diacetyl derivative of 2-iodo-3- 
hydroxyanthranol by ferric chloride in acetic acid 
solution gives 2 : 2'-di-iodo-3 : 3'-dihydroxydianthrone, 
m. p. 267—268° [previous darkening at 255°: diacetyl 
derivative, m. p. 227—228°, darkening at 215°; tetra- 
acetyl derivative, m. p. 293—295° (the following com
pounds with solvents were isolated: acetone,
C38Ho40 8I.,.2C3H((0 , m. p. 200—220°; alcohol, 
G3eH‘>408I2,C2H60 )]. Oxidation of 2 : 2'-di-iodo-
3 : 3'-d ihydroxydianthrone by alkaline potassium 
ferricvanide gives, after acetylation, 2 : 2'-di-iodo-
3 : 3'-diaeetoxydianthraquinone, whilst similar treat
ment using alkaline potassium persulphate gives
3 : 3'-di-iodo-2 : 2'-diacetoxyhelianthrone, m. p. 268— 
270°. Acetylanthrapurpurinanthranol is oxidised 
by ferric chloride in acetic acid solution to
3 : 4 : 6 : 3': 4': Q'-hexa-acetoxydianthrone, m. p. 250— 
251°, accompanied by a blue compound containing 
combined iron. Exposure of solutions of 3 :4  : 6 : 9- 
tetra-acetoxyanthracene in acetic acid to sunlight 
results in slow formation of 3 : 4 : 6 : 9 : 3': 4 ': 6': 9'- 
octa-acetoxydianthranol, m. p. 239—240°. The tetra- 
acetyl derivative of 3 : 3'-dihydroxydianthranol 
crystallises with benzene and chloroform of crystall
isation. C.!(iHoG0 8,C6Hli, m. p. 1/5— 177°;

m. p. 161°. R. J. W. Le Fevre.

Anthraquinone- 1  : 5-dicarboxylic acid and 
certain sim ple and m ixed anthracjuinonecarb- 
oxylic anhydrides. R . S c h o l l ,  S. H a ss , a n d  K . H .

M e y e r  [with W . W in k l e r , C. Se e r , O. D isciikn- 
d o r fe r , S. B r isslm d ji, and W . Messk ] (Ber., 1929, 
62, [jB], 107— 115).—-1 : 5-Dichloroanthraquinone is 
converted by treatment with p-toluenosulphonamide, 
potassium carbonate, and coppcr acetate in nitro
benzene into 1 : 5-di-~p-loluencsulphonamidoanthra- 
quinone, m. p. 310—311°, transformed by concentrated 
sulphuric acid at 50—60° into 1 : 5-diaminoanthra- 
quinone, m. p. 318—319° (corr.). The diamine, which 
must be homogeneous, is diazotiscd in concentrated 
sulphuric acid and the crystalline bisdiazoniura 
sulphate is transformed in the usual manner into
1 : 5-dicyanoanthraquinone, m. p. about 390° (decomp.) 
after darkening at 370°. Hydrolysis of the dinitrile 
with sulphuric acid or, preferably, with sodium 
hydroxide affords anthraquinone-! : 5-dicarboxylic acid, 
which gradually becomes red above 300° but does not 
melt below 390°. Purification of the crude acid is 
most simply effected by boiling with nitric acid (rf 1-35), 
which attacks and dissolves only the impurities. The 
'potassium, calcium, and pyridinium salts are described. 
The acid is transformed by phosphorus pentachloride 
and phosphoryl chloride into anthraquinone-1 : 5-di
carboxyl chloride, m. p. 260—263° (decomp.), from 
which methyl anthraquinone-\ : 5-dicarboxylate, m. p. 
236°, is derived. An alternative method for the 
preparation of anthraquinone-1 : 5-dicarboxylic acid 
consists in diazotising 5-aminoanthraquinone-l-carb- 
oxvlic acid in sulphuric acid and converting the 
greenish-yellow diazonium sulphate into 5-cyanoanthra- 
qiiinone-l-carboxylic acid, which is hydrolysed with 
20% sodium hydroxide. 1 : 5-Di-iodoanthraquinone, 
m. p. 308—309c, is incidentally described.

Anthraquinone-1 : 5-dicarboxylic acid is trans
formed by boiling acetic anhydride into acetic 
anthraquinone-1 : 5-dicarboxylic anhydride, 
C14H s0 2(C0'0Ac)2, m. p. about 202°, with incipient 
decomposition into acetic anhydride and anthra- 
quinone-l : 5-dicarboxylic anhydride, m. p. about 336°; 
the last substance is too sparingly soluble to permit 
determinations of its mol. wt. The mixed and simple 
anhydrides are converted by heating with sodium 
hyposulphite in water or acetic acid into the 
red anthraquinol-1 : 5-dicarboxylic dilactone (to be 
described later). Similarly, anthraquinone-1-carb- 
oxvlic acid and acetic anhydride afford acetic anthra- 
quinone-l-carboxylic anhydride, m. p. 188—190°, which 
decomposes at about 220° into acetic anhydride and 
anthraquinone-\-carboxylic anhydride, m. p. 285—287°. 
Acetic 2-methylanthraquinone-l-carboxylic anhydride, 
m. p. 173°, and 2-methylanthraquinone-l-carboxylic 
anhydride, m. p. 26S-5° (decomp.), are described. The 
simple and mixed anhydrides give olive-green solutions 
when treated with sodium amalgam in absolute 
alcohol. The simple structure is assumed for the 
mixed anhydrides, but the ultimate decision between 
this and a hvdroxylactone constitution can be made 
only on spectroscopic evidence. H. Wren.

O xidation of anthracene by nitrogen oxides.
11. A. Ilinski, B. V. Uaksorov, and N. V. Elagin.— 
See B., 1929, 88.

Anthracjuinone solutions in sulphuric acid.
P. I. Sokolov and Y. P. Dreving.—-See B., 1929, 
S8.
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Manufacture of m onobenzoyldiam inoanthra- 
quinones. I. G. Farbenind. A.-G.—See B., 1929, 
123.

Manufacture of vat [benzanthrone] dyes. I. G.
F a rb e n in d . A.-G.—See B., 1929, 124.

Cerebronic acid. VI. P. A. L e y e n e  and F. A. 
T a y lo r  (J. Biol. Chem., 1928, 80, 227—230).—  
Repetition of the authors’ previous work (A., 1922, i, 
714) confirms the fact that the main product of oxid
ation of cerebronic acid with permanganate in 
acetone is lignoceric acid ; the conclusions of Klenlc 
(A., 1928, 868) are therefore not accepted.

C. R . H a r tn g to n .
Cerebronic acid. E. K x e n k  (Z. physiol. Chem.,

1928, 179, 312—319; cf. A., 1928, 868).—Treatment 
of cerebronic acid with hydriodic acid dissolved in 
acetic acid gave lignoceric acid, thus confirming the 
constitution of cerebronic acid as a-hydroxvlignoceric 
acid. The probable derivation of the lipins from the 
sugars is discussed. J. H. B irk in s h a w .

Cerebrosides. VIII. G alactosido-sphingosine, 
the partial fission  product of the cerebroside. E .
Klf.nk and R. H a rle  (Z. physiol. Chem., 1928, 178, 
221—238).—The preparation of psychosine sulphate, 
[“]» —16-6° (A., 1926, 749), from (a) the first acetone- 
extracted cerebroside fractions (A., 1927, 691) and 
(6) the light petroleum-extracted nervone fraction (A., 
1926,1124) in yields of 77—85% and 65—73%, respec
tively (allowing for the recovery of unchanged starting 
material), is described, and hence is obtained the free 
crystalline base, m. p. indefinite 215°, decomp. 233° 
[phosphate-, picrate). Catalytic reduction of psychos
ine sulphate with hydrogen and palladium gives a 
94% yield of dihydropsychosine, m. p. 215°, decomp. 
240°, which by exhaustive méthylation gives the 
substance, C28HS0O3N(OMe)5 (oily picrate and chloro- 
plaiinate), of methoxyl content 20-7% (theory, 
26-77%); 16% sulphuric acid at 100° converts this 
into a substance,
CI4F.2a-CH(OMe)-CH(OH)-CH2-NMe3,H ,S04,0-5a,0, 

which loses its water of crystallisation at 135° and 
then has m. p. 284° (chhroplaiinate, decomp. 215°). 
The same substance is obtained by similar méthylation 
of dihydrosphingosine (Levene and Jacobs, A., 1912,

575, the method being modified), the resulting 
quaternary iodide, m. p. 255° (decomp.), being con
verted into the same chloroplatinate (the carbon 
content of the specimen obtained from either source 
13 1 % high, for which, at present, no explanation can 
he given). By analogy with the méthylation of 
choline (Schmidt, A., 1905, i, 23) it is assumed that it 
is the hydroxyl group on the (3-carbon to the nitrogen 
ln sphingosine which remains unmethylated. These 
results show that psychosine is a galactosidosphing- 
oaine,
c 1,h.,5-ch :ch -ch (o h )-ch (ch ,-n h ,,)-o -

CH-[CH-0H]3-CH-CH.,-0H,
I_____ 0 _____ !

(cf. Rosenheim’s formula for kerasine, A., 1916, i, 493) 
and exclude the alternative structures suggested by 
Thierfelder (A., 1914, i, 339). J. W. B a k e r .

Isoprene and caoutchouc. XIII. Constitution  
of caoutchouc. H. St a u d in g e r , M. A sa n o , H. F.

B o n d y , and R. S ig n e r  (Ber., 1928, 61, [B], 2575—  
2595).—The rival views of Pummerer and Staudinger 
on the constitution of caoutchouc are discussed in 
detail. Pummerer’s evidence for his conception is 
deemed inadequate and caoutchouc is regarded as 
composed of macro-molecules of polymeric-homologous 
polyprenes. The following criticisms are made. 
Crystallisation of a compound is not evidence that it is 
homogeneous and of low mol. wt., since the mixture of 
polymeric-homologous polymethylenes crystallises by 
parallel arrangement of chains in the same manner as 
the uniform polyoxymethylene diacetates of low mol. 
wt. The existence of a hydrocaoutchouc, (C5H10)a, 
distillable without decomposition is called into 
question; distillation of hydrocaoutchouc, mean 
mol. wt. 3000—5000, causes cracking with production 
of a mixture of unsaturated hydrocarbons. Re
examination of the determination of the mol. wt. of 
caoutchouc in menthol shows the process to be very 
difficult. Determinations can be effected only when 
crystallisation after addition of the substance occurs 
at approximately the same rate as in the pure solvent 
and the external temperature is maintained constant. 
Addition of caoutchouc, however, retards crystall
isation in an unusual degree. Very varying de
pressions are observed and widely different values for 
the mol. wt. of caoutchouc are found according to the 
experimental conditions. Similar observations are 
recorded in determining the mol. wt. of a cyclo- 
caoutchouc for which the datum mol. wt.=8500 in 
benzene is in accordance with other properties; in 
menthol the value 150 is found.

Rast’s method is found suitable for determining the 
mol. wt. of complex, stable hydrocarbons and their 
mixtures. Its application to caoutchouc gives results 
similar to those recorded by Pummerer. At the high 
temperature involved, slight decompositions occur, 
probably due to impurities containing oxygen. 
cycZoCaoutchoucs give considerably lower values in 
camphor than in benzene. Pummerer’s view that 
menthol and camphor are particularly suitable 
solvents for caoutchouc does not meet acceptance.

The product derived by the action of nitroso- 
benzene on caoutchouc is not uniform but a mixture 
of polymeric-homologous substances.

Rontgenographic investigation cannot establish the 
existence of a small parent molecule. The small 
elementary cell does not permit conclusions with 
regard to the size of the molecule of highly-polymerised 
compounds. The molecule may be much greater than 
the elementary cell. H. W r e n .

Isoprene and caoutchouc. XIV. H. St a u d in 
g e r  and H. F. B o n d y  (Annalen, 1929, 468, 1—57).— 
An investigation of the degradation of caoutchouc 
and guttapercha under the influence of heat. The 
materials used were (a) crude caoutchouc containing 
about 5% of protein, (b) pure caoutchouc, obtained 
by Pummerer’s method (A., 1927,1193), and (c) gutta
percha, obtained from a leaf guttapercha, the solution 
of which in carbon tetrachloride was centrifuged free 
from impurities, filtered, and precipitated with methyl 
alcohol. The viscosity of a benzene or toluene solu
tion of guttapercha was not affected by boiling, but 
xylene or tetrahydronaphthalene solutions of this
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substance, as well as all four solutions of crude and 
pure caoutchouc, underwent appreciable change of 
viscosity, this change being the greater the higher is the 
b. p. of the solution. It follows that the caoutchouc 
undergoes degradation at fairly low temperatures, 
whereas guttapercha withstands higher temperatures. 
Degradation of caoutchouc in boiling xylene produces 
gummy products, mol. wt. about 4200, whilst gutta
percha gives powdery products (mol. wt. about 
2500). Both products are regarded as being lower 
members of the two different series of which caout
chouc and guttapercha respectively are complex 
members (evidence: both products contain one
ethylenic linking per isoprene unit). At the higher 
temperature of boiling tetrahydronaphthalene, further 
degradation does not occur, although cyclisation of 
the open-chain residues takes place to some extent. 
It is only at temperatures above 300° that caoutchouc 
and guttapercha decompose to give identical products. 
The degradation of crude caoutchouc appears to be 
inhibited to some extent by the presence of the 
protein at temperatures up to 142°, but at higher 
temperatures it follows a course similar to that 
observed with pure caoutchouc. The interpretation 
of the results is, however, doubtful, owing to the 
uncertain function of the protein.

[With E. Geiger.]—The pvrogenic decomposition 
of guttapercha begins at 285—290° at I I  mm., 
becomes vigorous at 300-—315°, and then slackens 
(cf. the analogous decomposition of caoutchouc, A.,
1926, 841). The product of such heating is a poly- 
cvcloguttapercha, (C5H 8)x, mol. wt. (benzene at f. p.) 
1950, reduced by hydrogen in presence of nickel at 
275— 285°/95 atm. to a hydropohjcyclogultapercha, 
(C2SH42)*, mol. wt. 1930, nf, 1'523S.

The cyclisation of caoutchouc and guttapercha by 
hydrogen chloride in the above solvents was studied. 
Crude caoutchouc in boiling tetrahydronaphthalene 
gave a cyclocaoutchouc (mol. wt. 2500), liquefying 
at about 123°, whilst guttapercha gave a cyclogutta- 
percha indistinguishable from the caoutchouc product. 
At lower temperatures, however, caoutchouc and 
guttapercha gave different cyclisation products. The 
cyclocaoutchoucs obtained in boiling xylene and tolu
ene have mol. wt. 4000—12,900 and 14,000, re
spectively. The cyclo guttaperchas obtained in boiling 
xylene, toluene, and benzene have mol. wt. 2600— 
8100, 10,000, and about 8500, respectively. Cyclis
ation of caoutchouc and guttapercha in toluene solu
tion at 2 0 ° gave different products with very high 
mol. wts.

The heat-degradation products of caoutchouc and 
guttapercha are hemicolloids, mixtures of poly- 
prenes with an average mol. wt. of 1 0 ,000, which are 
relatively stable. This explains (1 ) the considerable 
solubility of the products, (2 ) the fact that the mol. 
wt. does not vary with concentration (as it would 
if the products had associated molecules merely), and 
(3) the fact that the viscosity of solutions of the 
products is roughly proportional to the concentration. 
Caoutchouc, on the other hand, is a eucolloid, con
sisting of a mixture of polyprenes having an average 
mol. wt. of 100,000. Even slight temperature 
elevation causes degradation. The macro-molecule 
is the colloid particle.

The conclusions of Pummerer (loc. cit., and B., 1928, 
793) are criticised on tho grounds that at the m. p. 
of camphor caoutchouc undergoes considerable de
gradation. Further, had caoutchouc the formula 
(C5H g)8, the heat-degradation products could be 
explained only as being due to polymerisation or con
densation. The present authors agree with Meyer 
and Mark (A., 1928, 1252) as regards the suggestion 
that the isoprene molecules in caoutchouc are united 
with co-valencies, but differ from them in the con
ception of the colloid characters of caoutchouc, which 
is not regarded as a micelle. The structures of 
caoutchouc and guttapercha are discussed. The 
former contains about 1000 isoprene residues co
valently united and may be a Zraws-compound. The 
molecule of guttapercha is smaller (about 300—500 
isoprene residues), is more symmetrical, and is 
possibly a cis-compound. E. E. T u r n e r .

Menthone series. VI. Crystallisation of 
m enthylam ines w ith  optically active bases. J.
R e a d , C. C. S t e e l e ,  and P. G. C a r t e r  (J.C .S ., 1929, 
23—32; cf. A., 1927, 772, 1080).—(ZZ-Menthvlamine 
and (ZZ-neomenthylamine are resolved by fractionally 
crystallising the hydrogen (Z-tartrates, the less soluble 
diastereoisomerides yielding (Z-menthylamine and 
Z-«eomenthylamine, respectively'. No resolution was 
obtained when (ZZ-isomenthylamine was similarly 
treated. fZ-Menthol is conveniently prepared by 
treating (Z-menthylamine with nitrous acid. Tho 
resolution of the three bases was also attempted with 
the (Z(or Z)-a-bromocamphor-7r-sulphonates, the (Z(or 
Z)-camphor-10-sulphonates, and the normal d-tartrates, 
but complete resolution was not achieved. The ob
served molecular rotatory powers in dilute aqueous 
solution of the optically pure salts are in agreement 
with the calculated values except for the a-bromo- 
camphor-TT-sulphonates, the discrepancy being attri
buted to dynamic isomerism of the acid. When the 
salts of the three bases with cZ-a-bromocamphor-7:- 
sulphonic acid or with (Z-camphor-10-sulphomc acid 
are fractionally crystallised, the rotatory powers of 
successive fractions oscillate irregularly, thus pre
venting complete resolution of the base. The follow
ing are described (rotations in water unless otherwise 
stated) : Derivatives of Z-menthylamine : Z-x-bromo- 
camphor---sulphonate, m. p. 183—184°, [a]D —74-7° ; 
iZ-a-bromocamphor-:r-sulphonate, m. p. 225°, [a]„ 
+44-4°; l-ca?np}ior-\0-sulphonate, [a]D —28-9°; d- 
tartrate, [a]D —24-6°, and hydrogen (Z-tartrate, [a]D 
—8-0°; d-menthylamine hydrogen d-tartrate, m. p. 
168°, [a]„ +37-1°, [a]5461 +39-1°, the derived d- 
menthylamine had [a]D 4-36-6°; salicylidene-rf- 
menthylamine, m. p. 56—57°, [a]D +118° in chloro
form, exhibits phototropic properties. Derivatives 
of ¿-neomenthylamine: (Z-a-bromocamphor---sul-
phonate, m. p. 166-5°, [a]D +70-8°; 1-oL-bromocamphor- 
x-sulphonate, m. p. 171°, [a]D —49-3°; Z-camphor-10- 
sulphonate, m. p. 152°, [a]D ± 0 ° ;  cZ-camphor-10- 
sulphonate, m. p. 180°, [a]D 4-24-0° ; (Z-tartrate, m. p. 
180°, [a]D +25-0°, and hydrogen (Z-tartrate, m. p. 
179°, [a]D -¡-27-4°; Z-neomenthylamine hydrogen d- 
tartrate, m. p. 188°, [a]D ± 0 ° , resultant Z-?ieomenthyl- 
amine hydrochloride, [a]D — 20-2°; salicylidene-Z-neo- 
mentkylamine, m. p. 99°, [¡x]D — 31-3° in chloroform.
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Derivatives of (Z-isomenthylamine: d-a-bromocam-
phor-iz-sulphonale, [it/]D +396° to +295°; Z-a-bromo- 
camphor-7t-sulphonate, m. p. 206° (decorap.), [il/]D 
—2 0 1° to —249°; cZ-eamplior-10-sulphonate, m. p. 
180°, [a]D +24-6°; Z-camphor-10-sulphonate, m. p. 
188°, [a]D ± 0 ° ;  (Z-tartrate, m. p. 204°, [a]D +32-9°, 
and hydrogen ¿-tartrate, m. p. 190°, [il/]D +98°. 
Evaporation of aqueous solutions of Z-menthylamine 
hydrochloride, salts of ¿-camphor-10 -sulphonic acid 
with d-neo- and eZZ-weo-menthylamines, the normal 
¿-tartrate of cZ-Mfiomenthylamine and the normal and 
hydrogen cZ-tartrates of (ZZ-?ieomenthylamine was 
accompanied by no change in rotatory power, whilst 
for the salts of cZ-a-bromocainphorsuIphonic acid with 
d-neo- and (ZZ-neo-menthylamine a decrease in mole
cular rotation was observed. .  A. I. V o g e l.

[Products of the addition of chlorine and 
bromine to pinene and their de-chlorination.]
I. L. K o n d a k o v  (Ber., 1929, 62, [£], 151—152; cf. 
A., 1928, 526).—A reply to Aschan (A., 1928, 296, 
893). H. W r e n .

Ozonisation of nopinene and sabinene. H. 
Schmidt (Z. angew. Chem., 1929, 42, 126—127).— 
By the ozonisation of nopinene and subsequent de
composition with steam, nopinone was obtained as 
the chief product, which after purification by means 
of the semicarbazone had b. p. 209°, d20 0-977, [a] 
+18-20°. In addition, smaller quantities of pinonic 
acid and pinonaldehyde were formed; the latter, which 
has [a] —13-8°, is probably isomeric with the compound, 
[a] +15°, obtained by Harries from pinene. 
Sabinene by similar treatment yields sabinaketone, 
b. p. 217—219°, d20 0-957, [a] -2 3 ° . F. R. E n n o s .

Transformation of pinocarveol and sabinol.
H. S chm id t (Ber., 1929, 62, [5 ], 103—107).—When 
pinocarveol, b. p. 206—208°/756 mm., d20 0-973, 
aD —52°, is heated with aluminium isopropoxide, a 
vigorous reaction occurs at about 170°, whereby 
pinocamphone, b. p. 207°/756 mm., d20 0-9572, aD 
+14-20°, is produced. The semicarbazone, m. p. 
223°, aD +5-20° in alcohol, non-crystalline oxime, 
aD +38°, and the dibromide, C10H 14dBr2, m. p. 65— 
96°, are described. Increase in the duration of 
heating and the action of the catalyst diminishes the 
proportion of alcoholic components in the crude 
product, but increases the amount of resin. Sodium 
and pinocarveol react vigorously at 170°, giving a 
product, b. p. 207—211°/756 mm., d20 0-955, ac +3-8°, 
which affords a semicarbazone, m. p. 215°. Sabinol 
and aluminium isopropoxide at about 160° yield a 
product which, after treatment with boric acid to 
remove alcohols, yields two fractions: (i) b. p. 198— 
204°, d20 0-912, aD +32°, (ii) b. p. 204—208°, d20 0-920, 
®d +2. The latter affords a semicarbazone, m. p. 
206°, regarded as derived from tsothujone. The 
crude semicarbazone, m. p. 128—131°, of the first 
fraction is hydrolysed to tanacetone, b. p. 199—202°, 
<P° 0‘914, aD +36-4°. Similar products are derived 
from sabinol and sodium at 160°. Tanacetone, when 
heated, is readily acted on by sodium, giving iso- 
thujone and is therefore probably the primary product 
of the action of sodium or aluminium isopropoxide 
on sabinol. The ring-unsaturated terpene alcohols 
verbenol and carveol, which also contain the hydroxyl

group in proximity to the double linking, are not 
isomerised to saturated ketones under the influence 
of aluminium alkoxide. The hemicyclic unsaturated 
pinocarveol and sabinol appear to be particularly 
unstable compounds. H. W re n .

[Essential oil and alcohol from ] Carnphorosma 
M onspeliacm n  from  S. Cesarea (Lecce). F. P. 
M azza and G. S p a g n o lo  (Rend. Accad. Sci. fis. mat. 
Napoli, 1928, [hi], 34 , 51—54).—The observation by 
Cassan (Thesis, Montpellier, 1901), that treatment 
of this plant with steam furnishes a yellow essential 
oil smelling of bitter almonds and containing nitrogen 
(the only essential oil stated to contain this element), 
is not confirmed. The steam distillate obtained by 
the authors is colourless, contains only traces of 
essential oil, and has not the above odour. By 
extraction with boiling benzene the plant gives a 
brown product; this when distilled in steam furnishes 
a volatile yellow oil, decomp, on heating, which con
tains no trace of nitrogen. Hydrolysis of the dis
tillation residue by potassium hydroxide furnishes 
an alcohol, camphorosmol, C14H260 2, m. p. 74—75°, 
which may be identical with an alcohol of the same 
formula, viz., glutanol, m. p. 76°, obtained by Euler 
(A., 1908, i, 40); it yields a diacetyl derivative, m. p. 
80°. No other products were characterised.

E. W . W ig n a l l .
D erivatives of Jte-tetrahydrocoumarone. F. 

E b e l ,  F. H u b e r ,  and A. B r u n n e r  (Helv. Chim. 
Acta, 1929,12 , 16—19).—2-Chloroq/cZohexanone con
densed with ethyl sodioacetoacetate yields ethyl cyclo- 
hexanonylacetoacetate, b. p. 110—113°/l-5 mm., which 
on keeping for some time passes mainly into the enol 
form, b. p. 119—122°/l-5 mm. Hydrolysis of this 
ester with an excess of 2-5% alcoholic potassium 
hydroxide solution gives 3% of 2-acetonylcyclohexan- 
one, b. p. 1 1 2 °/vac., which condenses with phenyl- 
hyclrazine to form the diazine (I), m. p. 87°. When 
hydrolysis is effected with 15% hydrochloric acid

ethyl l-methyl-3 : 4 : 5 : Q-lelrahydrocoumarone-2-carb- 
oxylate (II), b. p. 134°/vac. (free acid, m. p. 156°, 
decomp. 159°), is obtained, whilst with 15% sulphuric 
acid there are formed, in addition to II, small amounts 
of acetonylci/cZohexanone and a substance, m. p. 93° 
(probably II with C02E t=H ). H. B u r to n .

So-called “ o-tSp-dimethylacroylphenol ” of S. 
Skraup. K . v o n  A u w e r s  and W. M a u ss  (Ber.,
1928, 6 1 , [ii], 2545—2549).—Examination of the 
compound, m. p. 88°, obtained by Skraup and Beng 
(A., 1927, 560) by heating phenyl ¡3[3-dimethylacrylate 
and regarded by them as o-pS-dimethylacroylphenol, 
shows it to be 2 : 2-dimethyl-4-chromanone. Direct 
comparison shows that its properties differ entirely 
from those of o-pp-dimethylacroyl-^-cresol. Skraup’s 
compound is converted by bromine in carbon di
sulphide into 3 : 3-dibromo-2 : 2-dimethyl-4-chrornan- 
one, m. p. 95—96°; with p-nitrophenylhydrazine it 
affords 2  : 2-dimethylchromarume-^-nitrophenylhydr- 
azone, m. p. 193—194°. Skraup’s observation that
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his compound is converted by alcoholic potassium 
hydroxide into o-hydroxyacetophenone does not 
establish its phenolic nature, since 2 : 2 : 6-trimethyl- 
chromanone affords o-aceto-_p-cresol under these condi
tions. Attempts to synthesise the compound, m. p. 
88°, were unsuccessful owing to the instability of the 
required P-bromoisovaleric acid and its derivatives; 
ethyl fi-bromoisovalerate, b. p. 78—80°/16 mm., is 
incidentally described. H. W r e n .

Organometallic derivatives. IV. Diphenyl- 
ísochrom ans. A. G a r c ía  B a n ú s  [with L. M e d r a n o  
and M. D íaz  R o ld a n ]  (Anal. Fis. Quím., 1028, 26, 
372—398).—A further study has been made of the 
reaction which occurs when magnesium benzyl 
chloride is added to benzaldehyde, and of the mechan
ism by which diphenylisochroman (I) is formed (cf. 
A., 1913, i, 50; 1922, i, 734; 1924, i, 180).

(I.) CHPh-0 
CH,— CHPh

0

CHPh-OH
CHvCHPh-OH ( ü .)

Diphenylisochroman was unaffected by potassium- 
sodium alloy. Whilst vigorous treatment with acetic 
anhydride and a little sulphuric acid yielded diphenyl- 
indene, gentle treatment yielded a diacetate, m. "p. 
117— 118°, which gave on hydrolysis “ diphenylho- 
chroman hydrate,” m. p. 114— 115°, to which the con
stitution II is assigned. The new compounds de
veloped the same green colour as diphenylisochroman 
with sulphuric acid. Oxidation of the" hydrate by 
permanganate in acetone solution yielded benzoic and 
o-benzovlbenzoic acids and 2-benzovlbenzil. The 
hydrate has been previously assumed to be the parent 
substance of diphenylisochroman, and this is sup
ported by its conversion into the latter when distilled 
with a small quantity of magnesium chloride and 
acetate. When heated with 50%  sulphuric acid it 
yielded two substances ( ? phenyl-2 -stilbenylcarbinols), 
m. p. 108—110°. Two forms of diphenylisochroman, 
m. p. 1 1 0 —1 1 1 °, similar in all properties except 
crystalline form, and regarded as stereoisomerides, 
were isolated by fractional crystallisation from a 
mixture of benzene and light petroleum both from 
the product obtained by distillation of the hydrate 
and from the fraction of m. p. 90—100° obtained 
from the product of reaction of magnesium benzyl 
chloride and benzaldehyde. The new p-form also 
yielded an unstable crystalline modification, the 
y-form, m. p. 136—137°.

Attempts were made to demonstrate the presence 
of “ diphenylisochroman hydrate ” in the reaction 
mixture obtained from magnesium benzyl chloride 
and benzaldehyde. No crystalline compound could 
be obtained by treatment of the hydrolysed reaction 
mixture with acetic anhydride. Acylation of the 
reaction mixture before hydrolysis was also tried. 
In this way treatment with acetic anhydride or benzoyl 
chloride yielded ap-diphenylethyl acetate, b. p. 20 2— 
205°/10 mm., and xQ-diphenylethyl benzoate, m. p. 70°, 
respectively, but no derivative of “ diphenyliso
chroman hydrate ” could be isolated. Similar treat
ment of the reaction product from magnesium benzyl 
chloride and anisaldehyde yielded [i-phenyl-ot-y-anisyl- 
ethyl acetate, m. p. SI—S2°, which gave jo-methoxv- 
stilbene when hydrolysed by sulphuric acid, and 
P-phenyl-x-p-anisylethyl alcohol, m. p. 60—61°, when

hydrolysed by dilute sodium hydroxide. otP-Diphenyl- 
ethyl alcohol yielded the urethane, m. p. 94—95°, 
with phenylcarbimide, but p-phenyl-a-p-anisylethyl 
alcohol was decomposed with the formation of an 
isomeride of p-methoxystilbene, m. p. 135—136°.

R . K . Callow .
Action of calcium  hydride on diphenylene 

oxide. W. F u c h s  (Ber., 1928, 61, [-6 ], 2599— 
2600).—Diphenyhsne oxide is converted into diphenyl 
by passage over calcium hydride at 450° in an atmo
sphere of hydrogen. H. W re n .

Constitution of hydrangenol and phyllodulcin.
Y. A s a h in a  and J. A sa n o  (Ber., 1929, 62, [5], 
171— 177; cf. Asahina and others, J. Pharm. Soc. 
Japan, 1909, No. 330; 1916, No. 406; Maniwa, A., 
1924, i, 1090).—2-Methoxybenzil is converted by 
hydrobromic and glacial acetic acids into 2-hydroxy- 
benzil, m. p. 74°, which is isomerised by alkali hydr
oxide to the amorphous 2-hydroxybenzilic acid, yielding 
with acetic anhydride the crystalline acetoxybenzilo-
lactone, 0< ^ {^ £>C P h  • 0  Ac > m. p. 115° (more readily
prepared by the action of bromine and potassium 
acetate on 2-hydroxydiphenylacetolactone). 2-Hydr- 
oxybenzilic acid and the acetylated lactone give a dark 
violet coloration with concentrated sulphuric acid, 
whereas the supposedly corresponding natural pro
ducts give colourless solutions. Similarly, 2 : 4'-di- 
methoxybenzil is converted successively into 2  : 4'-di- 
hydroxy benzil, m. p. 164°, 2 : 4' - rf ihydroxybenzilic acid, 
and the corresponding acetylated lactone, C18H 140 6> 
m. p. 215°, which give the characteristic benzilic acid 
colour with sulphuric acid. Also, isophyllodulcin is 
readily monomethylated, whereas the second hydroxyl 
group is more resistant; the monomethyl ether, 
C13Hj0O3(OMe)2, m. p. 115° (oxidised by permanganate 
in alkaline solution to veratric acid; monoacetate, 
m. p. 141°), gives a reddish-violet colour with ferric 
chloride, indicating the presence of a hydroxyl group 
in the oriAo-position to the carbonyl. The consti
tutions assigned previously to hydrangenol and 
phyllodulcin are incompatible with these observations.

Treatment of isophyllodulcin in aqueous alcohol 
with sodium amalgam in the presence of hydrochloric 
acid affords deoxyphyllodulcic acid, m. p. 158°, 
converted by methyl sulphate and alkali hydroxide 
into the corresponding monomethyl ether, m. p. 133°, 
obtained also by reduction of isophyllodulcin mono
methyl ether. This, when oxidised by permanganate, 
affords p- 2  : 3-dimethoxyphenylpropionic acid, m. p. 
96—97°, in good yield. The constitutions I, II, and 
III are therefore assigned respectively to deoxy
phyllodulcic acid monomethyl ether, phyllodulcin, 
and isophyllodulcin:

Q
CH2’CH2<  ̂ \o M e  
CO,H 0Me

C H -C H /^ ^ O M e  

0
OH

OH CO
CH2 

ÇH<(/  NoM e

CO

( I I .)
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Benzylphthalide and 3-phenylhydrotsocoumarin are 
reduced by sodium amalgam in faintly acid, aqueous 
alcohol to a(3-diphenylethane-o-carboxylie acid and 
when heated with alkali are transformed through 
stilbene-o-carboxylic acid to o-toluic and benzoic acids. 
The production of these acids from wophyllodulcin 
and molten potassium hydroxide is therefore readily 
understood. It is highly probable that the hydrang- 
enols are demethoxyphyllodulcins. H. W re n .

Synthesis of naringenin and phloretin. K. W.
R osenm und and M. R o sen m u n d  (Ber., 1928, 61, 
[2?], 2608—2612; cf. this vol., 188).—Addition of 
benzoyl chloride to a solution of phloroglucinol and 
aluminium chloride in nitrobenzene gives benzoyl- 
phloroglucinol, m. p. 165°. The applicability of the 
method is established by the preparation of phenyl- 
acetylphloroglucinol, m. p. 164— 166°, anisylphloro- 
glucinol, m. p. 177— 178°, (3-phenylpropionylphloro- 
glucinol, m. p. 137—138°, and p-ethylcarbonatobenzoyl- 
pliloroglucinol, m. p. 172°. The additive compound 
of phloroglucinol and aluminium chloride in nitro
benzene is transformed by cinnamyl chloride at a 
temperature not exceeding 2 0 ° into much resinous 
matter, a compound, C15H 120 4, m. p. 202°, giving the 
reactions of a flavanone, and a substance, m. p. 2 1 0 °. 
Under similar conditions, methylcarbonatocoumaryl 
chloride affords 2 : 4 :  G-lrihydroxyphenyl A'-methyl- 
carbonatostyryl ketone, m. p. 166°, and 5 : 7-dihydroxy- 
4'-nielhylcarbonatojlavanone (methylcarbonatonaring-
enin), m. p. 183—184°. Treatment of the last- 
named substance with ammonia yields naringenin, 
m. p. 247° (cf. Asahina and Inubuse, A., 1928, 1020), 
further characterised by transformation into its 
dimethyl ether, m. p. 115— 116°. Contrary to 
Asahina (loc. cit.), naringenin is reduced by hydrogen 
in presence of palladium to phloretin (¡3-;p-hydroxy- 
phenylpropionylphloroglucinol). H. W r e n .

isoFlavone group. IV. Synthesis of 2-m ethyl- 
irigenol. W. B a k e r  and R . R o b in s o n  (J.C.S.,
1929, 152— 161).—4 : 6-Dinitroguaiacol, m. p. 119— 
121-5°, prepared by the action of nitrous fumes on 
guaiacol in ethereal solution, was converted by 
methyl sulphate and potassium carbonate in xylene 
solution at 120° into 3 :5(4 : 6)-dinitroveratrole, 
jn. p. 99—100°. The latter was successively converted 
into 3 :5(4 : 6)-diami?wveratrole, m. p. 106°, and
4 :5-dimethoxyresorcinol (I) (monohydrate, m. p. 74°; 
anhydrous, m. p. 115°) by the method of Chapman and 
others (A., 1928, 183). Reduction of 3 : 4 : 5-tri- 
methoxybenzoyl chloride in boiling xylene solution in 
the presence of palladised barium sulphate gave 
3:4:  5-trimethoxybenzaldehyde, m. p. 74—75°, con
verted by hippuric acid in presence of anhydrous 
sodium sulphate and acetic anhydride at 10 0 ° into 
the azlactone. Alkaline hydrolysis of the latter gave 
3 : 4 : 5-trimethoxyphenylpyruvic acid (II) (quin- 
oxaline derivative, m. p. 196— 197°); acetic anhydride 
at 100° converted the oxime of II into 3 : 4 :  5-tri- 
methoxyphenylacetonitrile, m. p. 77° (III) (corre
sponding amide, m.p. 121°). Saturation with hydrogen 
chloride of a cold ethereal solution of III and 4 : 5-di
methoxyresorcinol in the presence of anhydrous zinc 
chloride, followed by decomposition of the resulting 
ketimine with dilute hydrochloric acid, furnished
2 : Q-dihydroxy-3 : A-dimethoxyphenyl 3 : 4 :  5-trimeth-

oxybenzyl ketone, m. p. 162° (IV). The constitution of 
this ketone follows from its conversion by anhydrous 
sodium acetate and acetic anhydride at 180° into 
the acetyl derivative, m. p. 232—233°, of 5-hydr
oxy -6  : 7 : 3' : 4' : 5' - pentamcihoxy-2-methyUsoflavone 
(2-rnethylirigenin 7 :3'-dimethyl ether) (V), m. p. 
179—180°, a chromone which has the properties of 
a 5- and not of a 7-hydroxy-derivative. Excess of 
methyl sulphate and methyl-alcoholic potassium 
hydroxide converted (V) into 5 : 6 : 7  : 3' : 4' : 5'-hexa- 
methoxy-2-methylisoflavone (2-methylirigenin trimethyl 
ether), m. p. 166° ; decomposition of the latter with 
concentrated alkali at 180° yielded antiarol ( 3 : 4 : 5 -  
trimethoxyphenol), m. p. 147°, and 3 :4 :  5-tri- 
methoxyphenylacetic acid, m. p. 1 2 0 °, thus establish
ing the direction of ring closure. Déméthylation of 
V with excess of hydriodic acid at 130° afforded
5 : 6 : 7 : 3' : 4' : 5' - hexahydroxy - 2 - methylisofiavone 
(2-methylirigenol) (VI), m. p. 325° (decomp.), which

(VI.)

closely resembles irigenol (A., 1928, 646) in chemical 
and dyeing properties. When VI is methylated with 
methyl sulphate in an atmosphere of hydrogen its 
hexamethyl ether, m. p. 166°, identical with the 
methyl ether of 5-hydroxy-6 : 7 : 3': 4' : 5'-penta- 
methoxy-2 -methyltsoflavone, is obtained.

When IV is heated with cinnamic anhydride and 
sodium cinnamate and the product is hydrolysed 
with alcoholic potassium hydroxide, 5 - hydroxy-
6 : 7 : 3': 4 ': 5'-pcntamethoxy-2-styryli&oflavone, m. p. 
270°, is produced; its methyl ether, m. p. 214—215°, 
obtained in acetone solution with methyl sulphate and 
aqueous potassium hydroxide, did not yield a sub
stituted ¿.soflavone-2 -carboxylic acid when oxidised 
in pyridine solution with potassium permanganate. 
Iridamide (3-hydroxy-4;: o-dimethoxyphenylacetamide), 
m. p. 113°, from ammonia and methyl iridate, could 
not be dehydrated to the nitrile.

The reactivity of some phenolic ethers is discussed 
with especial reference to the Hoesch reaction. Phenyl- 
acetonitrile condenses with resorcinol monomethyl 
ether under the conditions of the Hoesch synthesis to 
give a mixture of 2-hydroxy-4-methoxyphenyl benzyl 
ketone, m. p. 90°, and 4-hydroxy-2-melhoxyphenyl 
benzyl ketone, m. p. 68°, respectively insoluble and 
soluble in 1 % sodium hydroxide; the orientation of 
the first follows from its conversion into 7-methoxy-
2-methylisoflavone, m. p. 135-5°, by acetic anhydride 
and sodium acetate at 180°. Phenylacetonitrile 
condenses similarly with orcinol monomethyl ether 
to produce 4:-hydroxy-2-methoxy-G-methylphe7iyl benzyl 
keto7ie, m. p. 88°, together with some 2-hydroxy-
4-methoxy-G-metliylphenyl benzyl ket-one, m. p. 1 1 0 ° 
(needles); the conversion of the latter into 7-methoxy-
2 : o-dimethylisoflavone, m. p. 165°, by sodium acetate 
and acetic anhydride establishes its constitution.

A. I. V o g e l.
Anthoxanthins. VIII. Synthesis of m orin  

and of 5 : 7 : 2 ' :  4'-tetrahydroxyflavone. R . 
R o b in so n  and K. V e n k a ta r a m a n  (J.C.S., 1929, 
61—67).—When w-methoxyphloracetophenone, 2 : 4-
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dimethoxybenzoic anhydride, and sodium 2 : 4-di- 
methoxybcnzoate are heated together at 180— 185° 
and the product is hydrolysed with alcoholic potassium 
hydroxide, morin 3 : 2 ' :  4 '-trimethyl ether (I), m. p. 
132°, is formed. Methyl sulphate (4 mols.) and 
aqueous potassium hydroxide convert the latter into 
the pentamethyl ether, m. p. 155— 157°, identical with 
morin pentamethyl ether. Demethylation of I gave 
a pale yellow compound, C1 BH 10O-,H2O, m. p. 286— 
288°, identical with the compound, m. p. 290° 
(decomp.), synthesised by Kostanecki and others 
(A., 1906, i, 301) which exhibited all the reactions of 
natural morin [cf. Bablich and Perkin, J.C.S., 1896, 
69 , 792; m. p. of natural morin about 300° (decomp.)]. 
Condensation of phloracetoplienone, 2 : 4-dimethoxy- 
benzoic anhydride, and sodium 2 : 4-dimethoxy- 
benzoate at 180— 185° followed by hydrolysis of the 
product gave 5 : 7-dihydroxy-2':  4'-dimethoxyflavone, 
C17H 140 G,0-5H20 , m. p. 258—259°. Demethylation 
of this substance gave 5 : 7  : 2 ':  4 '-tetrahydroxyflavone, 
m. p. 332—335° (decomp.), not identical with loto- 
flavin as suggested by Dunstan and Henry (Phil. 
Trans., 1901,1 9 4 , 515).

2 : 4-Dimethoxybenzoic anhydride is not formed 
when the acid is heated with acetic anhydride, but 
is obtained by treating the acid with thionyl chloride 
in ethereal pyridine. A. I .  V o g e l .

A nthoxanthins. EX. Syringetin . T. H e a p  
and R . R o b in so n  (J.C.S., 1929, 67—73).—When 
w-henzoyloxyphloracetophenone (1 mol.) is heated at 
ISO—185° with sodium O-trimethylgallate (1-5 mols.) 
and 3 : 4 :  5-trimethoxybenzoic anhydride (7 m ols.; 
prepared by treatment of O-trimcthylgallic acid with 
thionyl chloride at 0° in the presence of dry ether and 
pyridine) and the product is hydrolysed with alcoholic 
potassium hydroxide, myricetin 3 ': 4' : 5'-trimethyl 
ether, m. p. 290—293°, is obtained; this forms an
O-triacetyl derivative with acetic anhydride and 
pyridine and a monot7iethyhnyricetinsulpho7iic acid (not 
melted at 330°) with fuming sulphuric acid. Benzoyl- 
ation of syringic acid afforded O-benzoylsyringic acid, 
m. p. 229—232° (chloride, m. p. 116-5— 118°), the 
anhydride, m. p. 200—22S° (impure), of which did not 
give satisfactory results in an attempted synthesis of 
galangin. However, by heating a mixture of O-benzyl- 
syringic anhydride, m. p. 112— 113° (7 m ols.; prepared 
by treating the acid in dry ether-pyridine suspension 
with thionyl chloride at 0 °), sodium benzylsyringate 
(1-5 mols.), and <o-benzoyloxyphloracetophenone, 
(1 mol.) at ISO— 185° and hydrolysing the product with 
alcoholic potassium hydroxide syringetin A'-benzyl 
ether, m. p. 240—241° (triacetyl derivative, m. p. 
191— 194°), was obtained. This was converted by 
boiling hydrochloric acid and alcohol into syringetin 
( 5 : 7 : 4 ' -trihydroxy-3': 5'-dimethoxyfiavonol) (II), m. p. 
28S—2S9° (tetra-acetyl derivative, m. p. 224—226°), 
which with methyl sulphate and potassium hydroxide 
furnished myricetin hexamethyl ether, m. p. 159—160° 
(lit. 154— 156°). A. I . V o g e l .

Anthoxanthins. X. Synthesis of gossypetin  
and of quercetagetin. W. B a k e r , R . N o d z u , and 
R . R o b in so n  (J.C.S., 1929, 74—84).— 1 : 2 : 3-Tri- 
benzyloxybenzene, m. p. 70°, prepared by the benzyl- 
ation of pyrogallol in the presence of anhydrous

potassium carbonate and acetone in an atmosphere 
of hydrogen, was converted by nitric acid (d 1-19) first 
into 5-nitro-l : 2 : 3-tribenzyloxybenzene, m. p. 139°, 
and then into 2  : Q-dibenzyloxy--p-benzoquinone, m. p.
2 0 1 —2 0 2 °; the latter was reduced by zinc dust and 
alcoholic sulphuric acid to 2 : G-dibcnzyloxyquinol, 
m. p. 116— 117°, methylation of which with methyl 
sulphate, sodium hydroxide, and alcohol in an atmo
sphere of hydrogen gave 2  : 6-dibenzyloxy-l : i-d i- 
methoxybenzene, m. p. 82—83°. Hydrolysis of this 
ether with hydrochloric and acetic acids at 65—70° 
afforded 2 : 5-dimethoxyresorcinol (hydrated form, 
CsH 10O4,2H2O, m. p. 61—62°, anhydrous form, m. p. 
86—88°), together with a small quantity of a substance, 
m. p. 180°. Saturation of a solution of anhydrous
2 : 5-dimethoxyresorcinol and of methoxyacetonitrile 
in dry ether with hydrogen chloride, followed by 
decomposition of the resulting ketimine hydrochloride 
with water, gave 2 : A-dihydroxy-u> : 3 : Q-trimethoxy- 
acetophenone, m. p. 150—151°. This was heated with 
potassium veratrate and veratric anhydride at 
175— 180° and the resulting product was hydrolysed 
with alcoholic potassium hydroxide, when there was 
obtained 7 - hydroxy - 3 : 5 : 8 : 3 ': 4 ' - pentametlioxy - 
flavone (O-pentamethylgossypetin), m. p. 253—254°; 
demethylation of the latter with hydriodic acid 
followed by treatment with sulphurous acid gave
3 : 5 : 7 : S : 3' : 4 '-hexahydroxyflavone (I), m. p. 310— 
314°, the identity of which •with natural gossypetin, 
m. p. 311—313°, was established by the m. p., by 
conversion (acetic anhydride and pyridine) into the
O-hcxa-acetyl derivative, m. p. 229—230°, and into
3 : 5 :7 :8  :3': 4'-hexamethoxyflavone (O-hexamethyl- 
gossypetin), by certain characteristic reactions, and by 
the dyeing properties. These results are irreconcilable 
with those of Nierenstein (A., 1917, i, 149), who 
describes the synthesis of I and states that it is 
identical with hydroxyquercetin derived from quer- 
cetone and is different from gossypetin and from 
quercetagetin. For the synthesis of quercetagetin,
2 : 6 - dihydroxy - <o : 3 : 4 - trimethoxyacetophenone 
(Chapman and others, A ., 1928, 183) was heated with 
veratric anhydride and sodium veratrate at 180— 190° 
and the resulting resin was treated with warm dilute 
sodium carbonate solution followed by hydrolysis with 
alcoholic potassium hydroxide, when 5-hydroxy-
3 : 6 : 7 : 3' : 4' - pentamethoxyflavone (O-pentamethyl- 
quercetagetin), m. p. 159— 160°, was obtained. De
methylation of the latter with hydriodic acid afforded
3 : 5 : 6 : 7 : 3' : 4'-hexahydroxyflavone, m. p. about 
316° (decomp.) (hydrate, C15H 10O8,2H2O, from 50% 
acetic acid), the identity of which with natural 
quercetagetin was established by conversion into the 
hexa-acetyl derivative, m. p. 2 1 0 °, by certain colour 
reactions, and by the dyeing properties. Confirmation 
of the view that gossypetin and quercetagetin are 
derivatives of the same 1 : 3 : 4 : 5-tetrahydroxy- 
benzene is provided by the fact that both 2  : 5 -di- 
methoxy- and 4 : 5-dimethoxy-resorcinol yield the 
same 1 : 2 : 3 :  5-tetramethoxybenzene, m. p. 45— 46°, 
when treated with methyl sulphate and sodium 
hydroxide in aqueous acetone solution.

A. I. V o g e l .
T h io c h r o m o n d i o l s . F . A r n d t  a n d  B . E is t e r t  

(B er., 1929, 6 2 , [JB], 36—44; cf. A rn d t, A .,
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1926, 177).—2 : 2-Dichloro-6-methylthiochromonol,
CGH3Me<^g^_^Q , m. p. 138— 139° (decomp.) (cf.
A., 1925, i, 1312), is prepared by the action of sulphuryl 
chloride on 6-methylthiochromonol at the ordinary 
temperature and finally at 10 0 °; 2  : 2-dichlorotliio- 
chromonol, m. p. 91—92° (decomp.), is prepared 
similarly under milder conditions. Decomposition of 
the methyl compound with boiling water yields
5 - methylthionaphthenquinone and 6 - methylthio -
cliromondiol, C0H3Me<^ fi m. p. 224° (decomp.)

o 'O’OH
after softening at 205° when rapidly heated (diacetate, 
m. p. 176°), whereas the simpler compound affords 
thiochromondiol, m. p. 2 1 0 ° (decomp.) after softening 
at 190° (diacetate, m. p. 174°), and thionaphthen- 
quinone. m. p. 1 2 0 —1 2 1 °. The diol is transformed by 
ethereal diazomethane into 2-methoxy-G-methvlthio-

f'D-r-OTT J ■
chromonol, C6H3M e < ^ _ n  m. p. 157°, soluble

in warm 2 iV-sodium hydroxide with production of 
a yellow sodium salt and smaller amounts of 2  : 3-di- 
rnellioxy-6-niethylthiochrcnnone, in. p. 1 2 0 ° (more readily 
prepared from the 2 -inethoxy-compound and an excess 
of ethereal diazomethane). Treatment of the dimethyl 
ether with boiling hydrochloric acid or of the diol with 
methyl sulphate and alkali hydroxide affords 2-hydr- 
oxy-3-methoxy-G-methylthiochromone, m. p. 125— 126° 
(:monohydrate, in. p. 106— 107°), readily soluble in 
ammonia or sodium carbonate to colourless solutions. 
The compound is readily converted by diazomethane 
into a mixture of 2 : 3-dimethoxy-6-methyltliio- 
chromone, m. p. 120°, and a substance, C12H 120 3S, 
m. p. 52—53°, which does not react with ketonic 
reagents or bromine, is slowly soluble in boiling 
2iV-alkali hydroxide, and appears to yield an exceed
ingly unstable hydrochloride. The substance, together 
with 2 : 3-dimethoxy-6-methylthiochromone, is also 
derived by the action of an excess of ethereal diazo
methane on the free diol.

The following method is adopted for the preparation 
of chromonols (cf. Arndt and Kallner, A., 1924, i, 411). 
Chromanone dissolved in amyl alcohol is treated 
successively with a solution of potassium in the same 
alcohol and amyl nitrite, whereby oximinochromamone, 
m. p. 155° (decomp.) (potassium salt),is produced, which 
is converted by boiling 2 iV-hydrochloric acid into 
chromonol (3-hydroxy-l : 4-benzopyrone), m. p. 181°.
6-Metkylchromanonesimilarlyyields<mmwio-6-me£%Z- 
chromanone, m. p. 162° (decomp.) (potassium salt), 
and 6-methylchrmnonol, m. p. 175°. Treatment of the 
chromonols with sulphuryl chloride affords 2-cldoro- 
chromonol, m. p. 208°, and 2-chloro-Q-mcthylchromonol, 
m . p . 192°. H . W r e n .

S y n th e s i s  o f i s o n a p h th a th io x in .  A. C o h e n  and 
S. S m ile s  (J.C.S., 1929, 209—213).— l-Bromonapli- 
thalene-2-sulphinic acid, m. p. 146°, was prepared in 
60% yield either by the interaction of alkaline sodium 
sulphite and l-bromonaphthalene-2-sulphonyl chloride, 
m. p. 93—-94° (prepared from p-naphthylamine-
2 -sulphonic acid through the diazo reaction and treat
ing the resulting bromosulphonic acid with phosphorus 
pentachloride), or from l-bromo-p-naphthylamine by 
diazotisation and subsequent treatment with copper

and sulphur dioxide, and yielded di-l-brmnonaplithyl
2-disulphide, m. p. 161°, with sulphur dioxide 
and hydriodic acid in alcoholic solution. \-Bromo-
2-hydroxydinaphthyl 2 : V-sulphide (I), m. p. 154° or 
135— 136° (acetyl derivative, m. p. 116— 117°), was 
obtained by brominating 2 '-hydroxydinaphthyl
2  : 1 '-sulphide in acetic acid solution or by heating
l-bromonaphthalene-2-sulphinic acid and P-naphthol 
at 95—100°. Heating of the sodium derivative of
I with copper acetate at 160—170°/1 mm. gave a 
50% yield of aj3J3'a'-naphthathioxin, m. p. 154°, 
identical with the substance obtained by dehydrating 
p-naphthol 1-sulphide (Mauthner, A., 1906, i, 447) or 
iso-P-naphthol (J.C.S., 1913, 1 0 3 , 347, 909) or by 
treating dehydro-8-naphthol sulphide with acetyl 
iodide (J.C.S., 1914, 1 0 5 , 1741). A. I. V o g e l .

Action of am m onia and am ines on diphenyl- 
benzylpyronone. J. S c h e t t l e  (J. R uss. Phys. 
Chem. Soc., 1928, 60, 1521—1533).—The compounds 
formed by the action of ammonia, methyl-, ethyl-, 
triethyl-, and propyl-amine, and of aniline on 3 : 5-di- 
phenyl-2-benzylpyron-2-one were investigated. The 
compounds are somewhat, unstable, ammonia or the 
corresponding amine being evolved on heating. Since 
the pyronone has distinctly acidic properties, the 
compounds are concluded to belong to the type of 
ammonium salts. With ammonia, diphenylbenzyl- 
pyronone gave a compound, m. p. 190— 191°, which 
decomposed on prolonged heating below the m. p., 
giving ammonia and the original pyronone. If 
heated rapidly a partial conversion into the corre
sponding pyridonone took place. With methylamine, a 
compound, m. p. 180—182°, decomposed by heat was 
obtained. Ethylamine, triethylamine, propylamine, 
and aniline gave compounds of m. p. 180—183°, 122-— 
123°, 186—190°, and 100—120°, respectively. The last 
two products are highly unstable, decomposing below 
the m. p. None of these compounds gave the corre
sponding pyridonone derivative. M. Z v e g in tz o v .

B y-products of the hydrogenation  of quinoline  
under pressure in  presence of osm iu m  and 
cerium  oxides as cata lysts. V. S. S a d ik o v  and 
A. K. M ic h a i lo v  (J. Russ. Phys. Chem. Soc., 1928, 
6 0 , 1557— 1566).—When quinoline is hydrogenated 
by Ipatiev’s method in presence of varying amounts 
of osmium and cerium dioxides, the properties of the 
resulting liquid mixtures depend both on the 
amounts and on the proportions in which the two 
catalysts are present. With cerium oxide, tetra- 
hydroquinoline is formed almost exclusively. With 
osmium oxide, higher reduction products, up to 
decahydroquinoline, together with condensation pro
ducts of hexahydroquinoline and alkylated deriv
atives due to the partial decomposition of the ring 
compounds, are obtained. If both osmium and 
cerium oxides are present, both condensation of 
hydrogenated quinoline derivatives and fission of the 
rings with formation of piperidine compounds, and 
secondary reactions, resulting in alkylamine deriv
atives, occur. Complex secondary reactions are 
especially prominent if the hydrogenation is carried 
on intermittently. Since the primary products of 
hydrogenation are very reactive, they must be 
removed as soon as formed. M. Z v e g in tz o v .
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Phenylisatogen. M. B a k u n i n  and T. V i t a l e  
(Rend. Accad. Sci. fis. mat. Napoli, 1927, [iii], 33, 
270—278).—The red compound, m. p. 186— 187°, 
obtained together with phenyl-o-nitrocinnamic acid 
when o-nitrobenzaldehyde is treated with sodium 
phenylacetate and acetic anhydride (Bakunin and 
Parlati, A., 1906, i, 664) is now found to be phenyl-

COisatogen (2 -phenylindolone-l-oxide), C6H4<^Q^>CPh,
and appears to be identical with the compound 
obtained by oxidising 3-i.sonitroso-2-phenylindole with 
acetic acid and chromic anhydride (Angeli and 
Angelico, A., 1904, i, 526). Treatment of phenyl - 
isatogen with hydroxylamine hydrochloride yields 
almost exclusively C- and iV-oximes, but in presence 
of alcoholic sodium hydroxide the reaction gives
3-nitroso-2-phenylindole, m. p. 258° (cf. Mohlau, A., 
1883, 342; Fischer and Schmidt, A., 18S8, 698). The 
action of alcoholic sodium hydroxide solution on 
phenylisatogen, partly dissolved and partly sus
pended in alcohol, yields a compound, m. p. 209— 
2 1 0 °, which is probably identical with the compound 
obtained by Pinner (A., 1894, i, 3S5) by boiling 
diphenyltetrazide with alcoholic potassium hydroxide 
and subsequently treating with dilute hydrochloric 
acid and with Bamberger and Szolayski’s benzylidene- 
benzhydrazide (A., 1901, i, 84). The action of 
concentrated nitric acid on a chloroform solution of 
phenylisatogen in presence of a trace of sulphuric acid 
or ferric chloride or phosphoric anhydride yields
l-(or 3- or 3'- or 4'-)nitrophenylisatogen, m. p. 220°.

T. H. P o p e .
Syntheses w ith  diazom ethane. VI. Reaction  

of ketones and aldehydes w ith  diazom ethane.
F. A r n d t ,  B. E i s t e r t ,  and W. E n d e r  (Ber., 1929, 62, 
[2?], 44—56; cf. A., 1928, 739).—p-Nitrobenzaldehyde 
is converted by ethereal diazomethane into a mixture 
of ^-nitroaeetophenone, m. p. 80°, |)-nitrophenyl- 
acetone, m. p. 62°, and ^-nitrophenylethylene oxide, 
m. p. 84—85°, which adds hydrogen chloride, benzoyl 
chloride, and acetic anhydride without giving crystall
ine compounds. Addition of methyl alcohol to the 
reactants increases the yield of nitroplienylacetone 
without affecting that of the other products. Since 
nitrophenylacetones are obtained by the prolonged 
action of ethereal diazomethane on o- or ^-nitroaceto- 
phenone, the authors adopt Meerwein’s interpretation 
of the change (A., 1928, 1217) and accept the possi
bility of radical migration. The results, considered in 
connexion with those of Mosettig (A., 1928, S87), show 
that the reaction between the aldehydic group and 
diazomethane may be accelerated by catalysts but is 
not altered in its qualitative results. Aldehydes of 
the type of chloral with “ negative carbonyl ” afford 
ethylene oxides and thereby the reaction is concluded, 
whereas those like benzaldehyde yield methyl ketones. 
The influence of catalysts is felt in its effect only on the 
further interaction of the methyl ketone with diazo
methane. Thus piperonal without catalyst yields 
mainly acetylpiperone, whereas in the presence of 
much methyl alcohol it affords piperonylacetone and 
other products.

Ethyl ketomalonate adds ethereal diazomethane 
in exothermic action without evolution of nitrogen, 
which occurs only when the solvent is evaporated; its

hydrate immediately evolves nitrogen briskly. In 
both cases, the main product of the change is ethyl as-
ethylene oxide dicarboxylate, g^_2>C (C 0 2Et)2, b. p.
127— 128°/16 mm., characterised by conversion into 
the corresponding chlorohydrin, C8H 130 BC1, b. p. 132— 
133°/15 mm., and glycoldiacetate, b. p. 152— 156°/
1 1  mm.

Repetition of the work of Biltz and Paetzold (A., 
1923, i, 1233) has led to a different interpretation of 
the action of diazomethane on alloxan. Instead of
5 : 6-methylenedioxy-l : 3-dimethyluracil, the prim
ary product, m. p. 176°, is regarded as the ethylene
oxide, , which is transformed
by hydrogen chloride into 5-hydroxy-5-chloromethyl- 
1 : 3-dimethylbarbituric acid (benzyl derivative, m. p. 
173—174°) and by acetic anhydride in the presence of 
ferric chloride into 5-acetoxy-5-acetoxymethyl-l : 3-di
methylbarbituric acid, m. p. 97°.

As expected, the ketonic group in position 3 in 
isatiri reacts with diazomethane, giving the inter
mediate product, N H < g &H* > C < g H2-, which gives

rise to the ethylene oxide, NH<^q^^>C<^q^'2, m. p.
175°, or passes through 2 : 3-diketo-l : 2 : 3 : 4-tetra- 
hydroquinoline into 2  : 3-dihydroxyquinoline (cf. 
Heller and others, A., 1919, i, 283; 1926, 620); in 
addition, further methylation of dihydroxyquinoline 
occurs to a greater or smaller extent. The ethylene 
oxide is transformed by hydrochloric acid into 2  :3-di- 
liydroxy-3-chloromethylindoline, m. p. 182— 183° (de
comp.), which does not yield an immediate precipitate 
of silver chloride when treated with silver nitrate 
in aqueous-alcoholic solution. 3-Hydroxycarbostyril, 
m. p. 257—258°, is converted by short treatment with
1  mol. of benzoyl chloride in boiling pyridine into 
‘3-benzoyloxycarbostyril, m. p. 286—287°, readily 
hydrolysed by alkali hydroxide. With excess of 
benzoyl chloride the dibenzoyl derivative, m. p. 45— 
46°, is produced, hydrolysed by 22V-alkali hydroxide to 
the 2 -monobenzoyl compound, but by concentrated 
hydrochloric acid to the 3-benzoyl derivative; 3-acet- 
oxycarbostyril has m. p. 211°. 3-Methoxycarbostyril, 
m. p. (anhydrous) 194°, is obtained by the action of 
diazomethane on isatin or on kydroxycarbostyril; the 
sodium salt and the benzoyl derivative, m. p. 130— 131°, 
are described. In absence of water, 3-hydroxycarbo- 
styril is converted by diazomethane solely into the
3-monomethyl ether, which is not further attacked. 
In presence of water, the latter substance is slowly 
transformed into non-crystalline 2 :3 -dimetlioxy- 
quinoline (compound with mercuric chloride and 
hydrochloric acid). When preserved, the dimethoxy- 
compound becomes isomerised to 3-methoxy-l-melhyl- 
carbostyril,m. p. 70—71°. H. W r e n .

Subsid iary valency forces of pyrrole n itrogen.
O. S c h j i i tz -D u m o n t  (Ber., 1929, 6 2 , [5 ] ,  226— 234).—  
The co-ordinative valency of pyrrole compounds, with 
the exception of tripyrrole, is equal to the number of 
nitrogen atoms which they contain. The additive 
capacity of pyrrole nitrogen is greatly influenced by 
substituents and constitution. The additive com
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pounds of pyrroles and tin tetrahalides are prepared 
by mixing the components in an indifferent solvent 
and either removing the latter and excess of tin tetra
chloride by evacuation or by filtering the product in 
absence of moisture. Pyrrole and .tin tetrachloride 
give the pale yellow compound, SnCl,t,2C,,H5N, from 
which pyrrole cannot be regenerated; it is therefore 
regarded as derived from dipyrrole. Attempts to 
isolate the latter compound failed, but it appears 
relatively strongly basic, since it is not displaced from 
its additive compound by pyridine, a process which 
takes place quantitatively with all the other com
pounds investigated, giving the dipyridine compound 
of the tin tetrahalide. The basic properties of 
pyrrole are strengthened by its polymerisation, since 
tripyrrole yields the compounds SnCl4,(C4H'5N)3 and 
SnBr4,2(C4H 5N)3. Introduction of methyl groups so 
increases the additive capacity of pyrrole that 2 : 4-di- 
methylpyrrole without polymerisation yields the 
crystalline substance, SnCl4,2C4H3Me2N, from which 
the pyrrole component can be quantitatively regener
ated. Replacement of the 1 -hydrogen atom by methyl 
has little effect, since 1-methylpyrrole and tin tetra
chloride do not give a compound from which the 
pyrrole can be obtained. ap-Di-JVAr'-2 : 5-dimethyl- 
pyrrylethane gives a compound, 2SnCl4,C14H20N2, for 
w'hich a structure is suggested which avoids the 
unusual co-ordination number 5 for tin. 2-Acetyl- 
pyrrole affords the compounds SnCl4,2C4H4AcN and 
SnBr4,2C4H4AcN, and, since 2 : 5-diacetylpyrrole 
yields the substances SnCl4,C4H3Ac2N and 
SnBr4,2C4H3Ac2N, it is assumed that the subsidiary 
valency linking is essentially localised at the nitrogen 
atom. Di-3-carbethoxy-2 : 4-dimethylpyrrylmethene 
yields a compound,
SnCl4,C4HMe2N(C02Et)-CH:C4Me2N-C02Et, in which 
the nitrogen atoms appear precisely equivalent, thus 
suggesting that the imino-hydrogen atom is not 
definitely attached to either nitrogen atom. The 
compound obtained by Tschelincev (A., 1917, i, 91, 93) 
does not add tin tetrachloride, whereas that obtained 
from ci/cfohexanone (A., 1917, i, 412) gives the

yCgHjov
compomid C4H3N^-SnCl4—̂ C4H3N, viiilstthe substance

\ c gh 10/
obtained with tin  tetrabrom ide has the unusual com
position C20H 26N 2[SnBr5H,C20H 26N 2]2. H. W ren.

Form ation  of 2 -am inopyridine. G . R o l l e r  
and H. R u p p e r s b e r g  (Monatsh., 1928, 50, 436— 
438).—When 2-chloropyridine is heated at 200° with 
pyridine an appreciable amount of 2-aminopyridine 
(chloroaurale, m. p. 231—232°) is formed, probably 
through the intermediate jY-2-pyridylpyridinium 
chloride. A small quantity of the aminopyridine is 
produced also from 2-chloro- and 3-methvl-pyridine 
at 200°. H. B u r t o n .

M anufacture of 2-hydroxypyridine-5-carb- 
oxylic acid. C. R a t h .—See B., 1929, 149.

5- and S-Am inoqrunolines. R. P. D ik s h o o r n  
(Rec. trav. chim., 1929,48,147— 154).—When S-nitro- 
quinoline is reduced with a mixture of stannous 
chloride and hydrochloric acid the impure 5-amino- 
derivative is obtained, but 8-nitroquinoline affords 
S-aminoquinolme, 5-chloro-8-aminoquinoline, and a

small quantity of 3( l)-chloro-8-aminoquinoline, m. p. 
85°. These halogenated derivatives are formed 
presumably through the intermediate hydroxylamine 
(cf. Blanksma, A., 1906, i, 345). An excess of a 
powerful reducing agent causes hydrogenation of the 
pyridine nucleus, and optimum yields (75%) of the 
5- and 8-amino-compounds are best obtained with iron 
powder and 50% acetic acid. H. B u r t o n .

M anufacture of 8 -hydroxyquinoline and deriv
atives thereof. I. G. F a r b e n i n d . A.-G.—See B.,
1929, 149.

M anufacture of ethers of 6  : 8 -dihydroxyquinol- 
ine. I. G. F a r b e n i n d . A.-G.—See B., 1929, 149.

A ction  of m agn esiu m  [alkyl] com pounds on 
anhydrides of asym m etric  polycarboxylic acids : 
action  of m agn esiu m  ethyl iodide on cinchom er- 
onic anhydride. F. P. M a z z a  [with 0 . F ici] (Rend. 
Accad. Sci. fis. mat. Napoli, 1928, [iii], 34, 59—65).— 
The action of magnesium ethyl iodide on cinchomeronic 
anhydride in ether, followed by treatment with 
sulphuric acid, gives two diethylcinchomeronides, 

COC5H3N<Q-j^T^>0, viz., 2-a-hydroxy-a-ethijlpropyl-
pyridine-3-carboxylic acid lactone, b. p. 132—133°/60 
mm., hydrolysed to diethyl ketone and wonicotinic acid, 
and 3 - a  - hydroxy - a  - ethylpropylpyridine - 2 - carboxylic 
acid lactone, b. p. 165— 166°/60 mm., hydrolysed to 
diethyl ketone and nicotinic acid. E. W . W ig n a l l .

P reparation  of quinaldinyl chloride and ethyl 
quinaldinylacetoacetate. D. L. H a m m ic k  and 
W . P. D ic k i n s o n  (J.C.S., 1929, 214—215).—Contrary 
to the statement of Besthorn and Ibele (A., 1905, i, 
612) and in agreement with that of Meyer (A., 1905,
i, 155, 666; cf. Besthorn, A., 1908, i, 681), it is found 
that only quinaldinyl chloride of m. p. 175—176° is 
obtained by the action of thionyl chloride (redistilled 
over quinaldinic acid) on the acid. The acid chloride, 
m. p. 97°, is, however, obtained by the action of 
phosphorus pentachloride on the acid or on ethyl 
quinaldinate, in. p. 36°, in light petroleum solution 
(b. p. 100— 120°). Only hydrochloric and quinaldinic 
acids are obtained when the acid chlorides of high and 
low m. p. are treated with wTater. Ethyl 2-methylquinol- 
inylacetoacetate, m. p. 61° [copper derivative, m. p. 178° 
(decomp.)], is formed from quinaldinyl chloride and 
ethyl sodioacetoacetate in benzene. Dry ammonia in 
ether or a mixture of ammonia and ammonium 
chloride at 50° and ethyl quinaldinylacetoacetate yield 
only quinaldinamide and no ethyl quinaldinvlacetate.

A. I. V o g e l .
D erivatives of quinoneacridone. B . B .  S c h a r - 

v i n  and D. I. G a l p e r i n  (J. R u s s . Phys. Chem. Soc., 
1928, 60, 1423— 1499).—The formation of the deriv
atives of quinoneacridone Was investigated with the 
view of preparing vat dyes of the type R'(NHR)2, 
where R  is an anthraquinone and R ' a quinone
acridone derivative. Crystalline quinoneacridone 
can readily be obtained by hydrolysing the sulphate. 
The inonochloro- and monobromo-derivatives can be 
obtained only with great difficulty, by the direct 
halogénation of quinoneacridone dissolved in phos- 
phoryl chloride. Tetrabromoquinoneacridone . was 
synthesised from p-benzoquinone and dibromo- 
anthranilic acid by way of tetrabromoquinoneanthranilic
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acid, m. p. 269°, which, when heated at 200° for 3 lirs. 
in sulphuric acid, gave dark red tetrabromoquinone- 
acridone. Sodium hydrogen sulphite reduces it to the 
di- and tetra-hxjdro-derivatives. By reducing dinitro- 
quinoneacridone, the deep violet ¿iamiwo-compound 
can be obtained; it give3 coloured reduction and 
sulphonation products, and when diazotised and 
coupled with (3-naphthol yields a violet dye. If the 
diamino-compound is benzoylated in nitrobenzene 
solution, a brown dibenzoyl derivative is obtained, 
whilst hydrolysis of the diazonium compound yielded 
a dark red dihydroxyquinoneacridone. All these 
derivatives can be reduced with sodium hydrogen 
sulphite, but since the reduction products are all 
insoluble, they cannot be used as vat dyes. If, how
ever, the di- and tetra-bromo-derivatives are heated 
for 20 hrs. with [3-aminoanthraquinone in nitrobenzene 
solution in the presence of alkali, dianthraquinovyl- 
and tetra-anthraquinonyl-diammoqiiinoneacridone are 
obtained, which are dark brown vat dyes suitable for 
cotton. M. Z v e g in t z o v .

Derivatives of hydantoin-3-acetic acid. R.
Locquin and V. Cherchez (Compt. rend., 1929,188, 
177—179; cf. A., 1928, 744).—Treatment of ethyl 
aininomalonate, cither in the form of the sodium 
derivative or in the presence of pyridine, with 
carbonyl chloride yields ethyl carbonyldiaminomalonatc, 
m. p. 167°, which gives carbonyldiacetic acid, m. p. 
208° (efferv.), when heated at 100° with 4%  sodium 
hydroxide and hydantoin-3-acetic acid, m. p. 195— 
196°, when refluxed with 10% hydrochloric acid. The
3-acetic acid, when heated with thionyl chloride, 
affords a chloride, which in turn  yields amides with 
aniline, ethyl aminomalonate, ethyl aminoacetate, and
3-mcthyl-5-i\sopropylpyrazoline, m. p. 215°, 172— 
173°, 16S°, and 185°, respectively. The interaction 
of aqueous ammonia and ethyl hydantoin-3-acetate 
yields carbonyldiacetamide, decomp, about 240°, and 
hydantoin-3-acetamide, m. p. 225—226° (cf. Griinaeher 
and Landolt, A., 1928, 74; Fischer, A., 1901, i, 192; 
1902, i, 350). G. A. C. Gough.

Hydantoins. XLVII. Polypeptidehydantoins 
from  2-thiohydantoin-3-acetic acid. A. G. R en 
f r e w  and T. B. J o h n s o n  ( J .  Amor. Chem. Soc., 1929, 
51, 254—259).—2-Thiohydantoin-3-acetic acid (A.,
1925, i, 583) and p-anisaldehyde in glacial acetic acid 
in presence of sodium acetate yield 2-thio-5-Tp-anisyl- 
ide7iehydantoi?i-3-acetic acid, m. p. 2S0—282°. This 
is desulphurised by chloroacetic acid to 5-jp-anisyl- 
idenehydantoin-3-acetic acid (cf. Griinaeher, A., 1928, 
74), which may also be obtained from hydantoin-3- 
acetic acid and jp-anisaldehyde. 2-Thio-5-salicyl- 
idenehydantoin-3-acctic acid, in. p. 253—254° (decomp.), 
prepared similarly, is desulphurised to 5-salicylidene- 
hydantoin-3-acetic acid, m. p. 273—274° (decomp.) 
(ethyl ester, m. p. 164°), which is reduced by hydriodic 
acid to 5-o-hydroxybeiizylhydantoin-3-acetic acid, m. p. 
189—190°. 2-Thio-5-piperonylidcnehydanloin-3-acetic 
acid, m. p. 291° (decomp.), is desulphurised to 
5-pipero7iylidenehydantoin-3-acetic acid, m. p. 275—  
276°, tho constitution of which is established by the 
formation of its etlujl ester, m. p. 159:—160°, from ethyl 
chloroacetate and the sodio-derivative of piperonyl- 
idenehydantoin. H. E. F. N o t t o n .

D irect substitution on the nitrogen of 5 : 5-di- 
alkylbarbituric acids. A. W. Dox and E. G. 
J o n e s  ( J .  Amer. Chem. Soc., 1929, 51, 316— 318).— 
When 5 : 5-dialkylbarbituric acids (1 mol.) are refluxed 
with AT-sodium hydroxide (1 mol.) and benzyl chloride 
or allyl bromide (1 mol.) the product contains mainly 
the trialkyl derivative with some unchanged material 
and tetra-alkyl derivative, and occasionally a little 
acetyldialkylcarbamide. In this way the following 
barbituric acids have been prepared : 1-benzyl-o : 5-di
ethyl-, m. p. 127°; \-benzyl-5 : 5-diallyl-, m. p. 116°; 
\-be7izyl-o-ethyl-o-\soa7nyl-, m. p. 90°; 5-phe7iyl-b 
benzyl-5-ethyl-, m. p. 113°; l-benzyl-o-sec.-buiyl-5- 
allyl-, m. p. 90—91°; 5 : 5-diethyl-l-allyl-, m. p. 75°; 
1 : 5 :  5-lriallyl-, m. p. 6S—69°; 5 : 5-dipropyl-l-allyl-, 
m. p. 73°; and 5 : 5-dipropid-l : 3-dialli/l-, m. p. 62— 
63°. H. E. F. N o t t o n .

Colour on basis of m olecular strain. V. Ab
sorption spectra and dissociation constants of 
organic salts of violuric acid. N. G h a t a k  and 
S. D u t t  (J. Indian Chem. Soc., 1928, 5, 665—672).— 
Although solid violuric acid is almost colourless, its 
aqueous solution is pink (Donnan and Schneider, 
J.C.S., 1909, 95, 956; Morton and Tipping, ibid., 1925, 
127, 2514). This is ascribed to the change 
•CO-C:N-OH(solkl) — -C(0H):C-N:0 (solution) ; the 
highly strained nitroso-group is thus responsible for 
colour formation. The coloured alkali salts are also 
regarded as nitroso-compounds; tho intensity of 
colour is greater with increasing basic strength of 
alkali (cf. Hantzsch, A., 1909, i, 331). This relation
ship is also true for the organic salts of violuric acid 
which have been examined. The absorption maxima 
and dissociation constants of N / 128 aqueous solutions 
of the following salts are recorded: ammonium,
77iethylami7ie, dimethylamine, trimethyla7ni7ie, ethyl- 
a?nine, diethyla7nine, n-propyldmine, w-butylamine, 
aniline, o-, m-, and 'p-toluidine, p- and o-phcnyle7ie- 
d ia m i7 ie , a- and p-naphthylamine, pyridine, piperidine, 
quinoline, a-picoline, nicotine, morphine, brucine, 
strychnme, cincho7ii7ie, quinine, and cocai?ie. The 
colours of the salts vary from orange to violet, whilst 
the aqueous solutions range from pale pink to violet- 
red. The above salts decompose when heated to 
about 85°, or when exposed to air for a long time.

H. B u r t o n .
Reaction between guanidine and esters of 

am ino-acids. III. E. A b d e r h a l d e n  and H. 
S ic k e l  (Z. physiol. Chem., 1929,180, 75—89; cf. A.,
1928, 511, 623).—aa'-Diaminosuberic acid is converted 
(contrary to the statement of Neuberg and Neimann, 
A ., 1905, i, 687) by 10 parts of methyl alcohol and 
anhydrous hydrogen chloride into the m ethyl ester 
dihydrochloride, decomp. 270° (the difficult}7 in esterific- 
ation being the insolubility of the acid dihydro
chloride in alcohol), which reacts with guanidine at 0° 
in the expected manner, the isolated compowid, m. p. 
305° (decomp.), being assigned the salt structure,
( - [ C H J 2-C H -N H > C:NH)2’C H (i iH 2)(C02H)-[CH2]1-

CO-NH
> c:n h .

•CH-NH
Guanidine similarly condenses with methyl dl-ct-
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amino-8-benzamidovalerate [Juydrochloride, m. p. 128—  
130° (corr.)] to yield the corresponding cyanidine 
derivative \2-ami?io-5-keto-4:-y-benzamidopropyl-4: : 5- 
dihydroglyoxaline], m. p. 198° (corr.) [pierate, decomp. 
220° (corr.)], which by debcnzoylation with hydro
chloric acid yields 2-imino-4-y-aminopropyl-5-glyoxal- 
idone [isolated as its dipicrate, m. p. 230° (decomp.) 
(corr.)]; this is hydrolysed by iV-sodium hydroxide 
at the ordinary temperature to yield 3-ami?io-x- 
guanidinovaleric acid (woarginine) (picrate), which is 
not attacked by arginase. as-Dimethyl-, jV-mcthyl-, 
and iV-isoamyl-guanidine react only to a very small 
extent with glycine ester, no condensation product 
being isolated, whilst iV-a-naphthyl- and A7-acetyl- 
guanidine do not react. Guanidine condenses with 
ethyl hippurate at the ordinary temperature to yield 
hippurylguanidine (picrate, decomp, above 320°) and 
with acetylglycine to yield the guanidonium salt, 
m. p. 217—218°. J. W. B a k e r .

A-Substituted derivatives of piperazine and 
ethylenediamine. I. Preparation of Ar-m ono- 
substituted derivatives. T. S. M o o r e , M . B o y l e , 
and V. M. T h o r n  (J.C.S., 1929, 39—51).—Interaction 
of piperazine with substances capable of attacking the 
imino-groups usually gives the N-disubstitutcd deriv
atives. If the interaction takes place in two stages, 
the velocity of the reaction in the second stage would 
therefore appear to be much greater than that in the 
first stage. Theoretical considerations, based on the 
relative values of the primary and secondary dissoci
ation constants of a diacid base and the ionic product 
of water, lead to the conclusion that the possibility of 
survival of a monosubstituted derivative is greatest 
in weakly acid solution, a result confirmed by experi
ment. Thus piperazine (3 mols.) reacts with ethyl 
chloroformate (2 mols.) at p n 2-8—4-6 (constant) to 
give ethyl piperazine-l-carboxylate (I), b. p. 116— 117°/
12 mm. and 237°/760 mm., and ethyl piperazine-1 : 4- 
dicarboxylate in yields of 70% and 12%, respectively. 
Under similar conditions, benzoyl chloride gives a 
22% yield of \-benzo\jlpiperazine, m. p. 64°, whilst no 
monotoluenesulphonyl compound could be isolated 
with p-toluenesulphonyl chloride owing to the slowness 
of the reaction. Carbon dioxide and I form an 
additive compound, whilst carbon disulphide and I 
give the additive compound, 2C4H9N2‘CO,Et,CS2, 
m. p. 148° (decomp.). Benzoylation of I in the 
cold affords ethyl -i-benzoylpipjerazine-l-carbozylate, 
ID- p. 82° (shaking of the latter with cold O-liV- 
sodium hydroxide gave chiefly sodium benzoate and a 
poor yield of A7-benzoylpiperazine), whilst treatment 
with p-toluenesulphonyl chloride in weakly alkaline 
solution afforded ethyl 4--p-iolueiiesulphonylpiperazine-
1-carboxylate, m. p. 121°, which yielded N-p-foittewe- 
sulphonylpiperazi?ie, m. p. 110° [additive compound 
with carbon dioxide, 2C,1H 160 2N2S,C02, m. p. 107° 
(decomp.); additive product with carbon disulphide, 
2C11H160 2N2S,CS2, m. p. 171°]. Interaction of I with 
ethyl iodide in alcoholic solution gave an inseparable 
mixture of a quaternary iodide and ethylpiperazine-1- 
carboxylate, whilst interaction of I with excess of 
ethyl p-toluenesulphonate in dry alcohol at 100° in 
presence of sodium carbonate gave a 70—75% yield of 
ethyl 4-ethylpiperazine-l-carboxylate, b. p. 136°/28 mm.

The latter was converted by boiling concentrated 
hydrochloric acid into 1-ethylpiperazine dihydrochloride, 
which when heated with dry slaked lime gave 1 -ethyl- 
piperazine, b. p. 155— 158° (chloroplatinate ; chloro- 
aurate ; additive compound with carbon disulphide, 
C6H 14N2,CS2). When I is heated with ethylene 
chlorohydrin and anhydrous sodium carbonate at 
110°, ethyl 4-$-hydroxyethylpiperazine-\-carboxylate, 
b. p. 184°/17 mm., is formed; this is hydrolysed by 
concentrated hydrochloric acid, giving I-^-hydroxy - 
ethylpiperazine dihydrochloride (chloroplatinate; chloro- 
aurate). Ethyl chloroacetate and anhydrous sodium 
carbonate convert I into ethyl 4-carbethoxypiperazino- 
acetate, b. p. 183°/18 mm., hydrolysed by alkali or 
(better) hydrochloric acid, to piperazinoacetic acid 
dihydrochloride. Treatment of the latter with silver 
carbonate gave piperazinoacetic acid (+ H 20), m. p. 
279° (decomp.). Ethyl 4-carbethoxypiperazino-$-prop- 
ionate, b. p. 198°/22 mm., and ethyl 4-carbethoxy- 
piperazino-y-butyrate, m. p. 207°/21 mm., were 
similarly prepared from ethyl (3-iodopropionatc and 
ethyl y-chlorobutyrate, respectively. Further treat
ment of these two esters gave piperazino-$-propionic 
acid dihydrochloride, piperazino-fi-propionic acid, m. p. 
215° (decomp.), the chloroplatinate of piperazino- 
butyric acid dihydrochloride, and piperazino-y-butyric 
acid, m. p. 235° (decomp.).

Ethylenediamine and ethyl chloroacetate (p a con
trolled by bromocresol-green) react to give carbethoxy- 
ethylenediamine, b. p. 135°/20 mm., which yields 
ethylenecarbamide when heated or when treated 
during several days with dilute aqueous “ soda ” and 
gives an additive compound with carbon dioxide, m. p. 
102—103°, which is best prepared by passing carbon 
dioxide into an ethereal solution. The following 
are described : N-benzoyl-N'-carbethoxyethylenediamine, 
m. p. 130°; l$--p-toliiene$ulphonyl-'N'-carbethoxyethyl- 
enediamine, m. p. 66°; TS-j)-toluenesulphonylethylene- 
diamine, m. p. 121°; ethyl 'N'-carbethoxyethylenedi- 
amino-'N-acetate (decomposes on distillation and affords 
the hydrochloride of [i-aminoethvlglycine on hydro
lysis); fi-aminoethylglycine, m. p. 144°.

A. I. V o g e l .
Q uinoxalines from  cam phorquinone and 

arom atic o-diam ines. A. H e c k e n d o r n  (H e lv .  
Chim. Acta, 1929, 12, 50—60).—Camphanoquin- 
oxalines have been prepared from camphorquinone 
(1 mol.) and the following 1 : 2-diamines (1 mol.) :
o-phenylenediamine, m. p. 74° (cf. Singh and Mazum- 
der, J.C.S., 1919, 115, 574); o-tolylenediamine, m. p. 
50°; 4-chloro-o-phenylenediamine, m. p. 98° after 
previous softening; 4-nitro-o-phenylenediamine, m. p. 
149° [the quinoxaline derivativeis reduced by stannous 
chloride and hydrochloric acid to the corresponding 
a»u?w-derivative, m. p. 135° (picrate, m. p. 216°; 
acetyl derivative, m. p. 118°)]; 3 : 4 : 5-triaminobenzoic 
acid, m. p. 128—130° (decomp.) [picrate, m. p. 203° 
(decomp.); acetyl derivative, m. p. 279° (decomp.)];
1 : 2-naphthylenediamine, m. p. 85—86°; 2 : 3-di-
aminoanthraquinone, m. p. 211°. 1 : 2 : 3 : 4-Tetra-
aminobenzene condenses with camphorquinone yield
ing a mixture of diaminocamphanoquinoxaline, m. p. 
153—154° (picrate, m. p. 175°), and dicamphanoquin- 
oxaline, m. p. 245°. From 1 : 2 : 4 :  5-tetra-amino- 
benzene and 1 mol. of the quinone a diaminocamphano-
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quinoxaline, m. p. 165° after softening at 130—140°
(picrate, in. p. 176° after softening), is obtained. This 
furnishes three types of salts with sulphuric acid, 
namely, mono- (orange), di- (permanganate-red), and 
tri- (colourless). With 2 mols. of camphorquinone a 
dicamphanoquinoxaline, m. p. 333—335°, results.

H. B u r to n .
Syntheses of heterocyclic nitrogen nuclei. 

III. Triaryl derivatives of 1 : 2 : 4-triazole from  
arylidene [arom atic aldehyde] 2 : 4-diphenyl- 
sem icarbazones. G. Min u n n i and S. D ’Urso 
[with S. Gugliklmino, P. Salanitro, D. Torrisi, and 
M. Vasta] (Gazzetta, 1928, 58, 820—831; cf. this 
vol., 196).—1 : 3 : 4-Triphenyl-1 : 2 : 4 : 5-triazolone 
(new m. p. 221-5—222°) is readily obtained by 
oxidising benzaklehyde-2 : 4-diphenylsemicarbazone 
with amyl nitrite in benzene solution (cf. Busch and 
Walter, A., 1903, i, 522; Minunni, A., 1927, 1073).
o - Nitrobenzaldehydediphenylsemicarbazone reacts 
less readily, but with excess of amyl nitrite, in absence • 
of solvent, 1 : 4-diplienyl-3-o-nitrophenyl-\ : 2 : 4 : 5- 
triazolone, m. p. 135— 137° (decomp.), is formed. 
Under similar conditions the m- and ^-compounds are 
oxidised to the 3-m- and S-’p-nitrophenyltriazolones, 
m. p. 199—200° (decomp.) and 193—194°, respectively. 
The o-nitrophenyltriazolone is reduced by zinc and 
acetic acid to 1: 4-diphenyl-3-o-aminophenyl-\ : 2 :4  : 5- 
triazolone, m. p. 192-5—193-5° (decomp.), with a 
secondary product, m. p. 244—247°; similar treatm ent 
of the ^-compound gives a substance, m. p. 235—23S°, 
which is not the p-aminophenyl derivative, since it 
contains 14-16—14-28% X. The piperonal semi- 
earbazone gives rise to 1 : 4-diphenyl-3-pipcronyl- 
1 : 2 : 4 :  5-triazolone, m. p. 169—170°.

E. W. Wignall.
Synthesis of octaethylporphin. H. F i s c h e r  

and R. B a u m l e r  (Annalen, 1929, 468, 58—98).— 
Reductive condensation (using zinc dust and acetic 
acid) of the isonitroso-derivative of ethyl propiono- 
acetate with acetylacetone produces ethyl 3-acetyl-
2-inethyl-4-ethylpyrroh-5-carboxylate, m. p. 115°, con
verted by the Wolff-Kishner method into 2-methyl -
3 :4 -diethylpyrrole (I), b. p. 104— 105°/13 mm. or
202—203°/7G0 mm., <F 0-90996, tag 1-49S79 (picrate, 
m. p. 101°). Hydrolysis of the above ester affords the 
acid, m. p. 20S°, and this when heated passes into
3-acelyl-2-methyl-4-ethylpyrrole (II), m. p. 129°, b. p.
280—290°. Since ethyl propionoacetate is not
readily obtainable by Willstatter’s method (A., 1914,
i, 2S6) I was synthesised by the Wolff-Kishner method 
from II, obtained by the Friedel-Crafts reaction from
2-methyl-4-ethylpyrrole, the latter being obtained 
from ethyl 5-propionyl-2-methyl-4-ethylpyrrole-3- 
carboxylate by means of sulphuric acid. Both 
methods of synthesis were abandoned in favour of the 
following : Reductive condensation of the ¿sonitroso- 
derivative of dipropionylmethane with acetylacetone 
gives 3-acetyl-5-propionyl-2-methyl-4:-etkylpyrrole, m. p. 
137°, converted by diluted sulphuric acid at above 70° 
into 2-methyl-4-ethylpyrrole, but by the same reagent 
at 65—70° into II. The latter (II) affords 5-bromo-3- 
acelyl-2-methyl-4-et}iylpyrrole, m. p. 149°, when treated 
in glacial acetic acid with 1 mol. of bromine; in hot 
acetic acid, the requisite bromine gives rise to 3 : 5- 
dibromo-2-melhyl-4-ethylpyrroh, m. p. 161°, which

NH (III.) NHBr

withstands further attempts at bromination; 4 mols.
of bromine convert II 

[|®r E t ,= |A c ~l into the perbromide
/—C H =V /,Me Br2 (III), not melting at

260°. This substance
does not brominate

acetone, so that the bromine is unusually non-reactive, 
and cannot be converted into the parent base, or into 
a porphyrin, or into a copper salt. Proof that in the 
formation of III an acetyl group is eliminated is given 
by the fact that oxidation of III with chromic 
anhydride in warm glacial acetic acid affords bromo- 
ethylmaleimide, m. p. 128°.

Excess of bromine converts 2 : 4-dimethylpyrrole- 
5-aldehyde into the methene obtained by brominating
2 : 4-dimethylpyrrole (Fischer and Scheyer, A., 1924,
i, 80), but ethyl 2 : 4-dimethylpyrrole-5-aldehyde-3- 
carboxylate under similar conditions merely gives the 
hydrobromide of the methene derived from ethyl
2 : 4-dimethylpyrrole-3-carboxyIate. Ethyl 2 : 4-di- 
methylpyrroIe-3-carboxylate shows a marked tendeney 
to pass into methenes. Thus it condenses with 
ethyl 3-methyl-4-ethylpyrrole-5-aldehyde-2-carboxyl- 
ate, the aldehyde group of the latter being eliminated 
in the process.

Boiling aqueous formaldehyde, in absence of hydro
chloric acid, converts II into bis-(3-acetyl-2-methyl-4- 
ethyl-5-pyrryl)methane, m. p. 259°, a fact which 
demonstrates the great reactivity of II as compared 
with that of lower homologues. Bromination of the 
methane gives (3-bromo-2-methyl-4-ethyl-5-pyrryl)- 
(3'-bromo- 4'- ethyl-2'-bromomethyl - 5'- pyrrolenyl) - 
methene hydrobromide, convertible with difficulty 
into a porphyrin.

Stepwise bromination of ethyl 3-acetyl-2-methyl-4- 
ethylpyrrole-5-carboxylate gives, first, ethyl 3-acetyl-i- 
ethyl-2-bromomethylpyrr ole-5-carboxylate (impure, m. p. 
120°, converted by warm dilute alcohol into ethyl
3-acetyl-4:-ethyl-2-hydroxymethylpyrrole - 5 - carboxylate, 
m. p. 101°) and, secondly, into ethyl 3-bromo-4-ethyl-2- 
bromometliylpyrrole-5-carboxylate, m. p. 170°. The 
latter is the product of excess bromination of the above 
ester and also results by the excess bromination of 
ethyl 2-methyl-4-ethylpyrrole-5-carboxvlate. The 
stepwise bromination of the latter produces, inter
mediately, ethyl 3-bromo-2-methyl-4-ethylpyrrole-5- 
carboxylate, m. p. 124°. The fact that the acetyl 
radical resists replacement by bromine appears to 
explain why in the conversion of II into III only one 
acetyl group is lost. This conversion appears to 
involve : (1) 5-bromination, (2) bromination in the
2-methyl group, and (3) displacement of the 3-acetyl 
group by a bromine atom (giving possibly a per
bromide). The resulting substance is exceedingly 
reactive, and condenses with unchanged 5-bromo- 
derivative to give III. This explanation accords with 
the facts regarding the bromination of ethyl 2 : 4-di- 
methylpyrrole-3-carboxylate. In this case, bromine 
in ether produces ethyl 5-bromo-2 : 4t-dimethylpyrrole-3- 
carboxylate, m. p. 96° (decomp.), whilst further bromin
ation (in acetic acid) gives (5-bromo-3-carbethoxy-4- 
m ethyl-5-pyrryl)(3’- carbeihoxy - 2': 4'- dimethylpyrrol - 
enyl)methene hydrobromide, not melting at 260° (free 
methene has m. p. 153°).

The above ethyl 3-acetyl-4-ethyl-2-bromomethyl-
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pyrrole-5-carboxylate reacts with boiling methyl 
alcohol to give the corresponding 2-methoxymethyl 
compound, and not bis-(2-carbethoxy-4t-acetyl-Z-ethyl- 
5-pyrryl)methane, m. p. 115°, which results when the 
bromomethyl compound is heated with aqueous 
formaldehyde. 2-Methyl-3 : 4-dietliylpyrrole (1), the 
physiological action of which (on rats and mice) has 
been studied (it is a weak poison), is convertible (1) 
into a well-defined picrate, (2) into well-defined, 
although unstable, azo-dyes, and (3), by Gattermann’s 
hydrogen cyanide method, into 2-methyl-Z : 4-diethyl- 
pyrrole-5-aldehyde, m. p. 74° (copper acetate additive 
compound of the intermediately formed aldimine 
hydrochloride is described). This aldehyde is trans
formed by sodium nitrite and diluted sulphuric acid 
into the monoxime of diethylmaleimide, m. p. 194°, 
and by nitric acid into diethylmaleimide, which is not 
an oil as stated by Kiister (A., 1908, i, 303), but melts 
at 68° (crystallographic data by S t e i n m e t z ) .  Repeti
tion of Kiister’s synthesis of the imide gave an identical 
solid product.

2-Methyl-3 : 4-diethylpyrrole is readily brominated 
in acetic acid, giving the well-defined perbromide liydro- 
bromide, m. p. 132°, converted by benzene-light petro
leum crystallisation into the liydrobromide, m. p. 
194°, of (o-bromo-Z : A-diethyl-2-pyrryl)(2'-methyl-Z': 4'- 
diethyl-o'-pyrrolenyl)methene, m. p. 97°, obtained by 
treating the perbromide liydrobromide with alcoholic 
ammonia. The methene, or either of the salts, is con
verted into octaethylporphin, m. p. 318° (hydrochloride, 
m. p. 318°), either by fusion, or by concentrated sulph
uric acid, or by boiling formic or acetic acid, or best, 
either by the action of hydrogen bromide in glacial 
acetic acid under pressure, or by succinic acid fusion 
(35% yield in the last case). Treatment of the last- 
named perbromide liydrobromide or of the hydro
bromide with zinc dust and glacial acetic acid produces 
oclaethylporpliyrinogen, m. p. 184°, passing slowly if 
pure, but rapidly if impure, into octaethylporphin 
(m. p. 322° ?) by aerial oxidation. The mechanism of 
the synthesis of the porphyrinogen is regarded as 
involving first of all the formation of 5-bromo-2'- 
methyl-3 : 4 : 3' : 4'-tetraethyl-2 : 5'-dipyrrylmethane, 
since the picratc of I was isolated from the product 
containing the porphyrinogen.

Octaethylporphin is spectroscopically identical with 
a;tioporphyrin (data tabulated). In hydrochloric 
acid the porphin shows the same spectrum as aetio- 
porphyrin; after some time another spectrum is 
observed and a hydrochloride separates.

Iron is readily introduced into octaethylporphin in 
good yield. All three hccmins of the formula 

3̂6H.i.4NFeX, where X —Cl, Br, or I, are obtainable in 
"ell-defined forms. They are spectroscopically 
different in pyridine solution, in which additive com
pound formation probably takes place. The copper 
salt, C36H,4N4Cu, in described (spectroscopic data 
given). The phyllin  is well defined (m. p. not below 
400°) and forms a copper salt.

Octaethylporphin is oxidised by oxygen to diethyl- 
maleimide, forms a ¿e/rafrrowio-compound, and is 
oxidised by lead dioxide in chloroform and glacial 
acetic acid to the yellow odaethylxanthoporphinogen. 
The latter contains a;H20 , difficult to remove, and 
decomposes at 274°.

Octaethylporphin was also synthesised as follows : 
Magnesium ethyl bromide, followed by ethyl chloro- 
formate, converts I into ethyl 2-methyl-3 : 4-diethyl- 
pyrrole-5-carboxylate. The latter, with bromine in 
absolute ether, passes into a bromo-compound which, 
when boiled with methyl alcohol and then submitted 
to hydrolysis, affords 3 : 4 : 3 ' :  4'-tetraethyl-2 : 2'-di- 
pyrrylmethane-5:5'-dicarboxylic acid, m; p. 186°. 
When air is passed through a formic acid solution of 
this substance at 40°, octaethylporphin, m. p. 326°, is 
produced. Bromination of the same acid in glacial 
acetic acid affords (o-bromo-Z : i-diethyl-2-joyrryl)- 
(5'-bromo-Z' : 4'-diethyl-2'-pyrrolenyl)methene hydro- 
bromide, decomp. 206°.'

Condensation of I with formic acid in presence of 
hydrochloric, hydrobromic, or perchloric acid gives 
either the hydrochloride, or the liydrobromide, m. p. 
202°, or the perchlorate, m. p. 173°, of the expected 
methene, m. p. 92° (copper salt, C38H54N4Cu, m. p. 
176°). Bromination of the methene at 100° in glacial 
acetic acid gives (3 : 4-diethyl-5-bromomethyl-2- 
pyrryl)(3' : 4'-diethyl-5'-bromomethyl-2' -pyrrolenvl)- 
methene, which when submitted to succinic acid fusion 
with the above methene, m. p. 92°, gives octaethyl
porphin.

Ethyl 2 : 4-dimethylpyrrole-5-carboxylate reacts 
with isovaleryl chloride in presence of aluminium 
chloride to give ethyl Z-isovaleryl-2 : 4-dimethylpyrrole- 
5-carboxylate, m. p. 99°. E. E. T u r n e r .

Synthesis of hsematoporphyrin, protopor
phyrin, and hsemin. H . F i s c h e r  and K .  Z e i l e  
(Annalen, 1929, 468, 98—116).—Although deutero- 
porphyrin cannot be condensed with acetic anhydride 
in presence of aluminium or stannic chloride, deutero- 
haemin is converted into the CC-diacetyl derivative 
when it is treated with acetic anhydride and stannic 
chloride at the ordinary temperature (cf. Stadnikov 
and Rakovski, A., 1928, 427). A poor yield of the 
diacetyl derivative is obtained when aluminium 
chloride is used, but in both cases removal of iron 
from the product (using hydrogen bromide and 
glacial acetic acid at 40°), followed by esterification, 
gives the methyl ester, m. p. 234°, of diacetyldeutero- 
porphyrin (I). The latter forms a soluble ammonium 
salt, a sparingly soluble potassium salt, and a still more 
sparingly soluble sodium salt.

Me* m Ac
-CH

CH

\
H

N
/ V

M e .= A c

CH

-CH
Me:=  -[C'H2]2-C02H C02H-[CH2]2-H -Me (i.)

M e,=,CH:CH,

N---------------- FeCl-------------
CH--------------

Me!= !-[C H 2]2-C02H C02H-[CH2]2

\
CH

JiMe (II.)
The methyl ester is converted by a solution of iron in
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glacial acetic acid, in presence of sodium chloride and 
hydrochloric acid, into the complex iron salt, 
C3oH30OcN 1FeCl, m. p. 229°, and by copper acetate in 
presence of pyridine and acetic acid into the complex 
copper salt, C3GH360 8N4Cu, m. p. 230°.

When an absolute alcoholic potassium hydroxide 
solution of diacetyldeuteroporphyrin is boiled, 
hrcmatoporphyrin is formed. Its hydrochloride is 
crystallographically (S t e in m e t z ) and spectroscopically 
identical with natural hrematoporphyrin hydrochloride. 
At 105° in a high vacuum, the free hrematoporphyrin 
passes almost quantitatively into protoporphyrin, the 
methyl ester of which melts at 228°. Both substances 
are identical with the products derived from blood.

The synthetic hsematoporphyrin hydrochloride is 
converted by hydrogen iodide in glacial acetic acid 
(Fischer and Kogl, A., 1924, i, 1130) into mesopor- 
phyrin, the sparingly soluble sodium salt of which 
reacts with methyl-alcoholic hydrogen chloride to 
give mesoporphyrin dimethyl ester, m. p. 210°, 
identical with an authentic specimen. From the 
synthetic protoporphyrin, hoomin, 034H32O4̂ . 4FeCl , 
has been prepared (ef. Fischer and Piitzer, A., 1926, 
854). The product is crystallographically and spectro
scopically identical -with natural hacmin. At the 
moment the authors regard II as the most satisfactory 
formula for hsemin. E. E. T u r n e r .

Porphyrins and their m etallic salts. F.
H a u r o w it z  and K. Z ir m  (Ber., 1929, 62, [5], 163— 
170).—The lack of constancy in the results of deter
mination of active hydrogen in blood pigment deriv
atives (cf. Fischer, A., 1926, 630; 1927, 1099; 1928, 
903) by Zcrevitinov’s method is attributed to change 
in concentration of the Grignard reagent which 
rapidly loses strength if exposed to oxygen. This is 
usually unimportant, since the majority of organic 
compounds evolve methane quantitatively provided 
that the reagent is at least 0-82V. Compounds con
taining water of crystallisation require a l-5Ar-reagent 
if both hydrogen atoms are to react quantitatively. 
The porphyrins appear to behave similarly to hydrated 
compounds, containing hydrogen atoms which react 
only with the concentrated reagent. With a dilute 
solution chlorohaomin indicates 2—3 active hydrogen 
atoms, whereas 3—6 are found with the concentrated 
solution. This cannot be due to the presence of 
solvent. Pyrroles, malonic ester, fluorene, and indene 
do not behave dissimilarly towards dilute and con
centrated reagent and this behaviour of blood pig
ments is ascribed to the hydrogen atoms of metliine 
groups. Determinations of active hydrogen in blood 
pigments are comparable with one another only if 
effected with a reagent of the same composition, and 
since the latter does not depend solely on normality 
it is advisable to use the same Grignard solution for 
all the substances under investigation and to complete 
the determinations as rapidly as possible.

Transition from the chloro- to the hydroxy- 
htemins docs not cause an increase in the number of 
active hydrogen atoms. Acidic properties cannot 
therefore be attributed to the FeOH group and the 
formation of tripotassium salts of hydroxyhaemin 
cannot be ascribed to the transition of FeOH to FeOK; 
the third acidic group is possibly the NH group of a

pyrrole ring. The number of active hydrogen atoms 
of porphyrins is diminished at most by one equivalent 
by the formation of complex metallic compounds with 
Cu, Zn, or FeCl. (The experiments are made with 
the dimethyl ester of mesoporphyrin.) These complex 
derivatives are therefore not formed analogously to 
potassium pyrrole by simple salt production involving 
two pyrrole hydrogen atoms. The organic porphin 
skeleton suffers marked alteration by union with 
metals.

The FeCl compound of mesoporphyrin ester con
tains the same number of active hydrogen atoms as 
the zinc or copper salt, suggesting that the residue is 
bivalent and the iron atom tervalent. Porphyrins do 
not, liow'ever, in general form hsemins with ferric salts 
unless a reducing agent is present. The possibility 
that ferrous passes into ferric iron by reducing the 
solvent appears unlikely, since no evidence could be 
obtained of the reduction of water to hydrogen or of 
valeric acid to the aldehyde or alcohol. Elimination 
of iron from hajmms by acid occurs in the ferric form 
without production of ferrous iron. The apparent
contradiction is not fully explained. H. W r e n .

1 : 3 :  4-O xdiazines. III. J. v a n  A l p h e n  (Rec. 
trav. chim. 1,929, 48, 163—172).—a-Bromopropionyl 
bromide reacts with (3-acetylphenylhydrazine in 
benzene solution forming $-acetyl-a-(a.'-broinoprop- 
ionyl)phenylliydrazine, which when treated with
anhydrous potassium carbonate in acetone yields
A2-5-keto-4:-phenyl-2 : 6-dimethyl-l : 3 : 4:-oxdiazine, 
b. p. 165—170°/15 rum., w" 1-5583. The following 
substituted 5-keto-l : 3 : 4-oxdiazines are obtained 
similarly from the appropriate a-halogenoacyl halide 
and [3-acylphenylhydrazine: 4-phe7iyl-2-methyl-6-dhyl-, 
b. p. 146—148°/12 mm., n" 1-5512; i-plienyl-2 :6:6- 
trimethyl-, b. p. 150—153°/15 mm., «J? 1-5423; 4:6:6-  
triphenyl-2-methyl-, m. p. 136°, isolated directly from 
(3-acetylphenylhydrazine and diphenylchloroacetyl 
chloride; 2 : 4 :  6-triphenyl-, m. p. 141°; 2 : 4 : 6 : 6- 
telraphenyl-, m. p. 151°, from 3-benzoylphenylhydr- 
azine and diphenylchloroacetyl chloride; 4-phenyl-
2-J3-phenylethyl-, m. p. 79°, hydrolysed by aqueous- 
alcoholic sulphuric acid to p-phenylpropionphenyl- 
hydrazide; i-phenyl-2-styryl-, m. p. 128°, from 
cinnamphenylhydrazide and chloroacetyl chloride. 
The action of 10% aqueous-alcoholic sulphuric acid 
on the above and previously described oxdiazines (A.,
1928, 780, 13S6) shows that fission of the oxdiazine 
ring is partly inhibited with three methyl groups in 
the 2 and 6 positions, and completely stopped by one 
phenyl or styryl group in position 2.

A2-5-Keto-2 : 4 : 6-triphenyl-1 : 3 : 4-oxdiazine is 
soluble in boiling aqueous-alcoholic sodium hydroxide, 
reacting in its enol form. This modification appears 
to be fairly stable, since the freshly-precipitated solid 
from an alkaline solution forms a chloroform-soluble 
copper salt, whereas the original compound does not. 
S-Benzoyl-x-phenylchIoroacetylphenylh'1/drazinehasm..y. 
136°, not sharp. H. B u r t o n .

D ioxim es. LI. G. P o n z io  and M . M il o n b  
(Gazzetta, 1928, 58, 844—853).—On the basis that the 
components of solid solutions resemble one another in 
molecular structure, the structure of dioxime per
oxides is deduced from cryoscopic data, formation of
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solid solutions being indicated by elevation of 
apparent mol. wt. The two structures in question are
MeC—_CAr ,T, , MeC-------CAr ,TT, , r . Ifloo

II i] (I) and ii _ _ (II) (cf. A., 1928,
o :n -o n  v ' N-O-ON '

888). Compounds of type I, oxadiazole iV-oxides, 
would be expected to form solid solutions with the 
oxadiazoles themselves, and actually it is found that
3-phenyl-, 3-p- bromopheny 1 -, and 3-^-anisyl-i-methyl- 
1 : 2 : 5-oxadiazole-5 -oxides show elevation of
apparent mol. wt. in 3-jp-anisyl-4-methyl-l : 2 : 5- 
oxadiazole. The last is therefore used as a test sub
stance, and it is found that bromo- and nitro-anisyl- 
methyloxadiazole oxides, m. p. 109° and 88°, respec
tively, show increased mol. wt., and thus probably 
have similar structures, i.e., are N -oxides, whilst the 
corresponding compounds of m. p. 115—116° and 
112° have normal mol. wt., and are thus probably 
described correctly as bromo- and nitro-anisyl- 
glyoxime peroxides. Determinations of the apparent 
mol. wt. of the test substance in oxadiazole oxides, and 
of the compounds of m. p. 109° and 88° in bromo- and 
nitro-anisylmethyloxadiazoles, respectively, have also 
been made. E. W. W ig n a l l .

Oxidation. II. Action of ferric chloride and 
hydrogen peroxide on s- and as-disubstituted  
thiocarbamid.es and synthesis of thiodiazoles.
T. Chakravarti and S. De (J. Indian Chem. Soc.,
1928, 5, 661—664).—Oxidation of diarylthiocarb- 
amides with hydrogen peroxide proceeds thus : 
NHR-C(NR)-SH — ^ [NHR-C(NR)-S-]2 — >
KR'CiNR
I \>S (I). The following substituted 1 : 3 : 4 -
NR-ONR
thiodiazoles were obtained from the requisite s-diaryl- 
thiocarbamide : 2 : o-diphenylimino-3 : 4- diphenyl -
(I, R=Ph), in. p. 228—230°; 2 : 5-di-p-tolylimino- 
%: l-di--p-tolyl-, m. p. 261° ; 2 : 5-di-o-tolylimino-3 : 4- 
di-o-tolyl-, m. p. 249°; 2 : o-di-m-xylylimino-3 : i-di- 
m'Xylyl-, m. p. 247°; 2 : 5-di-x-naphthylimino-3 : 4-di-
i-naphthyl-, m. p. 285°, and 2 : 5-di-fi-naphthylimino-
3 : i-di-fi-naphthyl-, m. p. 288° after sintering at 268°. 
From the necessary as-disubstituted thiocarbamides 
2:5-di(phenylmethylamino)-, m. p. 94°, 2 : 5-di-
(V^nylethylamino)-, m. p. 107—109°, and 2 : 5-di- 
{diphenylamino)-1 : 3 : 4-thiodiazoles, m. p. 155°, were 
prepared. H. B u r t o n .

3-Chlorotropan. The non-existence of the 
bellatropine of H esse. M. P o l o n o v s k i  and M. 
Po lo n o v sk i (Compt. rend., 1928, 188, 179—181).— 
Bellatropine, the hydrolytic product obtained by 
treating belladonine with hydrochloric acid at 140° 
and considered by Hesse to be an isomeride of tropine, 
is actually 3-chlorotropan, b. p. 163— 165° (partial 
uecomp.) (hydrochloride, m. p. 234°; picrate, m. p.

—217°). The methiodide, m. p. 306°, affords 
tropan methiodide when treated with zinc dust and 
hydrochloric acid. 3-Chlorotropan yields a crystalline 
itnJoie ox^ e (hydrochloride, m. p. 210°; picrate, m. p. 
|7o°; chloroplatinate, m. p. 252°; chloroaurate, m. p. 
168° after darkening and softening at 150°). The use 
of hydrobromie acid in the hydrolysis leads to the 
formation of 3-bromotropan. Belladonine yields 
partly polymerised atropie acid, tropine, and 
tropidine when hydrolysed with alcoholic potassium

hydroxide or 2% sulphuric acid. [Throughout the 
paper the authors write the formulae of 3-chIorotropan 
and its derivatives as containing an atom of oxygen.1

G . A. C. G o u g h .
Am ine oxides of hydrastine and narcotine. 

M. P o l o n o v s k i  and M. P o l o n o v s k i  (Compt. rend.,
1929,188, 341—343).—Hydrastine is converted by an 
acetic acid solution of 30% hydrogen peroxide into 
hydrastine oxide, [a]D +88° in 3% chloroform solution 
(hydrochloride, m. p. about 125°, [a]D +160° in 12% 
aqueous solution; picrate, m. p. 128°). The oxide 
behaves like an amine oxide in most respects, although 
it slowly passes into a yellow substance, 
C20H 18O7NMe, m. p. 189° (hydrochloride, m. p. 196°), 
which behaves differently. Similarly, narcotine 
affords narcoline oxide, [a]D +135° in chloroform 
(hydrochloride, m. p. 193°, [a]D +100°; picrale, m. p. 
130°; chloroplatinate, m. p. 175°), changing into a 
substance, m. p. 228—229°, identical with that obtained 
by Drummond and McMillan (A., 1926, 1263) except 
that it is optically inactive. G . A. C. G o u g h .

Synthesis of 3 : 10-dim ethoxytetrahydroproto- 
berberine. S . N. C h a k r a v a r t i  and W. H. P e r k i n , 
jun. ( J .C .S .,  1929, 196—201; cf. A., 1927, 1096).— 
?tt-Methoxybenzoic acid, m. p. 109— 110° (methyl 
ester, b. p. 121— 124°/10 mm.), was obtained in 90% 
yield by oxidising m-methoxybenzaldehyde with 
potassium permanganate in aqueous acetone solution. 
It condenses with formaldehyde in the presence of 
hydrochloric acid or, better, of the latter together with 
glacial acetic acid to give 4-methoxyphthalide, m. p. 
120°. This is converted by manganese dioxide and 
sulphuric acid or alkaline potassium permanganate into
4-methoxyphthalic acid, m. p. 168—170° (decomp.), 
and not into the expected 4-methoxyphthalaldehydic 
acid which was required for the synthesis of 4-methoxy- 
phthalidecarboxylic acid. The latter was, however, 
prepared by condensing methyl 4-methoxybenzoate 
with chloral hydrate in presence of a large excess of 
sulphuric acid. The 4-methoxytrichioromethyl-
phthalide, O M e - C , .^ ^ ^ ^  CC13̂  gQ 0{ĵ ajne(j m p

135°, was hydrolysed by aqueous sodium hydroxide 
to 4-methoxyphthalidecarbox3dic acid, m. p. 170°. 
Condensation of the acid chloride of the latter with 
(3-wi-methoxyphenylethylamine in benzene solution 
gave ■i-methoxyphthalidecarboxy-'fi-m-methoxypheuyl- 
ethylamide, m. p. 129°, which when heated with phos
phorus oxychloride followed by decomposition with 
ice yielded a basic substance, the reduction of which 
with zinc dust and glacial acetic acid in the presence of

MeOl

copper sulphate furnished 3 : 10-dimethoxyprotoberh- 
erine, m. p. 180°. Electrolytic reduction of the 
latter in presence of alcohol and concentrated sulphuric 
acid furnished 3 : 10-dimethoxytetrahydroprotoberberine 
(I), m. p. 139°. A. I. V o g e l .

Dehydrogenation of yohim bine. F. M e n d l i k  
and J. P. W ib a u t  (Ree. trav. chim., 1929, 48, 191—
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— Ddmirogenation of yohimbine with powdered 
selenium ;-.t Si»—310' (cl. lMels. A.. 192S. 51) 
gives a « io u rtes  coatpomnd. ClsHlsXj, m. p. -1 -— 
¿IS* <«wr.\ soluble in dilute acids vrith a blue 
duocfeeence. and giving various alkaloidal precipit
ation leai-lions, together with a subshnee, m. p. 326°, 
yellow, >u'-5 obtained pare, which dissolves in alcohol 
wish a bluish-gieen fluorescence. H. B u sto s .

F is-s io n s w i th  o r e n e  in  t h e  m o r p h in e  s e r ie s .
K. Srsvxa ;Ber.. 1929, 62, [B]. 50»—.2IS ; cf. Wie- 
k»d Small, “this vol.. SI 5-—r-Tfceban»s* is con-
xwfei? by short treaiBseat wish 39% k&ogea per
oxide into add. dteoop. ¡MS—
2 1 0 * 189—lW r); the jpureseiiee c i  two carboxyl
OW!:ts is established by pwtenSiaBnefcrie tjir-aiiicaas. 
Tbe mcJMjha/imsSeityih&M&iiSi* a - p. 242r fdeMHnp.?,, 
is <fosHt5b«l,

^tedi'-bv-dr.'-ciidfiae hjit®.-hfeaifie (if. Speyer aod  
Pfipp» A j 1938, 5S2!) is teaamsSgmBaed fey emnBsiatMBS ms 
ACfaetsas swflniittfeia. asdto metlbyil ^ r o iy M e  Ij&earel-
bydmMOf-. tea, p.
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codeine (IV), m. p. 170-5°, (aJSJ +24-4° in absolute 
alcohol, in 93% yield. If the reaction is allowed to 
proceed at 43—50°, y-ozodihydrocodtine (V),'m. p. 
175*. [xjo —8-2° in alcohol, in produced. The 
^compound is transformed into the y-derivativo by 
alcoholic sodium ethoxide at 50°, H. Wrkx.

Synthesis of arom atic arsenic compounds 
containing' iodine. A. D. Macullcm.—See B., 
1929, 150.

Organo-antimony compounds. III. S. C.
X iyog i (J. Iodian Chem. Soc., 1928, 5, 75.'{—757).— 
Carbamide and p-aminophenylstibinic acid react in 
boiEnz aqneoas suspension to give “ ureastibamine ” 
liBrahmachari, Indian J. Med. Res.. 1922, 10, COS; 
1924.12. 423), proved to  be ammonium 4-carbamido- 
pbssmylitibiBaie {m iivm  and polaesium salts) by its 
l »iBy«iaHnri frc-ia cyanic and p-aminophenyLstibimc 
&£sas ajEEaosia. H . B u r to n .

A a em g-t to  prepare m ercury compounds of 
tripiaenylmeihaiie dyes. F. R. G r e e n b a c m  (Amer. 
J. PhBinTi-. 19rS*. 101, 34— 46).—Merctxration of
!b.<r£SMUDS-£raaa. m tS a x M t& g H e n , gentian-violet, night- 
bj.:5»e, aaad faa^e fsch an  « ith  mercuric chloride gave 
laaijnsres m  esc»do- aafi di-menniry co m p o u n d s which 
Twijre .Bimscst- ins&SiiMe m  aJoohoI and ■water. Alkali- 
«o&aMe draestasay laam pom nds were obtained by 
n>eiriiEyaiti>isa c f  sb? iicaiifiLsaiion prodaeis of benzo- 
nmtMcarade auad jiassacJ aiad lescatarsoL

E. H . Shaeples.
Arcgnstac caan^oocads containing tellurium.
P-. W »m  .aad $L MaaijCH3L&3 3 A (Rend. Aocad. ScL 

tik. muni.. Xii.ji'ili. .pi[L 34. 54—59).—DifAe*^- 
pMiaMiy-im-iiioisshaxn/lic ®n&, m . p. 215s (soluble 
miHiiumi aaM% as « te m sd  firoea n  alxali ieSSaaide and 
-iiimciiiiHid ,idihri^3EEc .»did. 32»e- sieihiod os. Eznyti 
i(A.-, BiS®>IL, m, 94,) Sar liie jwepasaSiaa c i  pgtasrom 
nrfiTturidi autt ibeiag satasi&wti'iiy. sc>d5sia3 SeiBrainide s n  
jmqjiairad ifey skt riiuiniicd bHTweiaasoifinicn aad iteMnrinia 
in  Sigmil . wnmiaiiiB in .eh .EEtoiiiiiTe- to :hpn iise above 
aaicl -v.ns iradniiiifl 3gr asnc :iuad jui'Asaiasn iiydioiide, 
umd TsriiuiSed wafih .«ucSniB -{MciKasffleiiacte-, '«Hnar&tqr-

Ifydrnsiidp.. iljxrt whan briHf-d! -widh aiiirtac jc-iay£rl& it 
funriii2i«d ¿̂ fQiB/riixippM'izrmwgMiiiBiK m . ¡p- 
’.tsfasr 'deaimxp. -at iHMP)) ((oni%S By
EUtanrT' v.'jiih lih: f. arretpcmfiitic: sifesmalB (fiocsjicaEfl 
:!LsffiBsr and Waas. A.. 2 ?t5iL i. ¡Siij) mfafe -sres «esjieesw 
xoyadld T«Ihirrimdig:ttin.. 'tnrt dB aaiwn!,pte nw* (Rainy <-®t 
iitk  ¡{sidnrEinE tothkp ’uuannitiSBicL W.. WlcaKAUL.

M fitiJ-pr mfl±L cocrjia-m is. TTL Ghsag’ss  — 
flmeiDatties cff ggg-slbc^ ^ 1

siiilnrideiis wnivierteti iyvi^lodhoiicsamliinn -«tiifmde ;Ht 
ji 'umiperatiirf- mot exReeiiing JT. iiuto B-ozaaihffiiro-

-DrsHiafi ~v7i£k nnbaii p r^ d sr , G.. S .  SipCKEB»
A . ‘ftjiainratf) (latrih. Sm: ibidL, 2S2S, -3JL 223—f i i :  
CShnni. JZqube., 25I2K, ili. 1 W — 119%.-—TSm; dBflrilricJ 
• iiouumjiiivjfcr .and qm <off 'diidysad ggg-itSanmn sdJBiaco* 
«re iucrfiHSKii Hjy uddiEiun *df «nJiaUS- jiiSKtttac.

A .’A. ffiiiaiHEBHE.- 
Arsatxn xc cErbacn _~~i.-iT>--.-c-i^- .cci

naxar^s. H. A. "Smss tiBkit&am. X , 2 ©L, 
4«»>:—Dixnn:s «uci'isniiuii cA., 1-82S, 3M5?)
«lihrcioms <m ~ww nossd Jgr oibf- *BiSinr is
imRnawta. Thtn; ¡Dixon nibsEinsd a »  «ejraflflnoe «i
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.inhibition !by ¡caribou monoxide ¡is <lue ¡6© Ms ¡having 
used iimpuse a>eageo6te. J.. J£.

Inhibition <af ierrocysteiae catalysis by carbon
muMKiide. vY. CTekmss (Bkxhtm . 2u, 1928, 201, 
4HP).—M son’s ia ilu «  (A., XUSS, 3149} to obtain 
irihibitiion'Uf SeinKiqysbeane ¡catailyais is due to Ms having 
used rihe safii© <t£ <earij©n monosade to ¡oxygen ’(ftoaipcj 
•jjjgiliettMe 1,0 ihsBtnan. TMs is  (uaatsoataMe for fesro- 
•cyateine. J„ H.. BuaaKSHAW.
 ̂ l'£icro-D’jjxias apparatus. £ . Ojcido ;(Bd!L Inst. 

PiiVK. Uhetu. lies.. I^an:«, IS—9,8 . —Improvements 
in Dubaky's nnaro-inethod ior nitrogen determination 
ure.deauribed : i(a) by passing .carbon 'dioxide through 
she ¡preheated (Combustion tube while Etall red hot, to 
v vuid 'oeiiluaion .of sir, and (b) by use of a  three-way 
cook iwr.wetsn the csrbosn dioxide generator and the 
¡bubble .counter, * B. W . A svebsox.

Determination of iodine fb.sd.ogen ) in organic 
¡material. -L S o g n o n L D  (Chem.-Ztg., 1929, 53, 
:22—328|,-—-For 4be determination of small amounts of 
iodine in 'OTganie material, a  weighed amount (up to 
aevta-sJ grams) of the dried substance is burnt in a 
pm-oalaiaa or nieM  boat in a stream of oivgen in a 
ride'Combustaon tube. The vapours pass over heated 
jilatimwid asbestos and through wash-bottles con
taining very dilute potassium carbonate. The boat 
and tu.l>e are finally washed out. the extract is c-om- 
aiueci with the potassium carbonate, the whole 
«rajPHsatei, and i odine determined bj* an appropriate 
iuauhod. Examples are given of the determination of 
incline in thyroid extract, milk, urine, and soil.

R . K- Ca llo w .
I'Ciczxj-determination of iodine in  organic 

J -  F . R e i t h  (Chem. Weekblad, 1929, 26 , 
—The author claims a method similar to 

■atm >©f SchTJaiboId (preceding abstract) but arrived at 
independently. The material is burned in oxygen 
aid '.¿¡e gases are drawn through alkaline solutions, 
viic& are added to the ash. S. I .  L ev y .

Determination of sulphur in organic com - 
ga® ds. I. Marek {Bull. Soc. chirn., 1928, pv], 
•»3,2405—1408).—The organic substance is burnt in 
* ^tanx. pyrex, or Jena glass combustion tube 
450 «a. x  18—20 mm.), the forward end of which is 
.«nt over at right angles, constricted slightly, and 

<creira_out. Moist oxygen is admitted through a 
Wtifed'in side tube at the opposite end and the com- 
.'■JStKa boat can be pushed forward into the heated 
zones by means of a nickel rod. The combustion 
Pfwacts are swept into water containing 2 % of 
di®^ved oxygen, and the sulphuric acid is determined 
y  Miration or, in presence, of halogen, phosphorus, 

-Urogen, or arsenic, by gravimetric, methods, 
ii^ogen can be determined in the same way, using a 
^k, solution of equal parts of sodium carbonate and 
s.'ajuxn sulphite as absorbent. R. Brightsian.

ilicrocbem ical detection of glycerol, ethylene 
a^d rf-mannitol. H. Ai.rkr (Mikrochem.,

i —29)•—The sensitivity of the following
ior the detection of glycerol, g\vcol, and mannitol 

nas been determined and the «Conditions for carrying 
out microcheniicallv haw  been standardised :

Fischer and Tafel's hvpobromite method and its 
various modifications (A., 1888, 358), Glaser and 
Moravski's formic acid method (A., 1890, 20), and 
Hose's boric acid method (Diss., Erlangen, 1902).

A. R. P o w e l l .
Micro-cbetermin ation of tbe acetyl value. F. 

P k e g l  and A. S o l t y s  (Mikrochem.. 1929. 7 , 1— 9).—  
The substance (3—5 mg.), preferably compressed into 
a pastille, is introduced into a small pear-shaped flask, 
the bulb of which is then filled with dry glass beads. 
The flask is connected by means of a side tube at the 
top of the bulb to a purifying and drying apparatus 
for air, and by means of a side tube in the neck with a 
U-tube packed with glass beads moistened with a 
saturated solution of potassium dihydrogen phosphate 
to absorb any sulphur dioxide. The other limb of the 
U-tube is connected by a silver tube and condenser to 
the absorption flask containing standard sodium 
hydroxide. The flask is heated in a water-bath for 
20— 40 min. while 1 c.c. of a 25% solution of toluene- 
jo-sulphonic acid is introduced by means of a dropping 
funnel. The flask is then cooled and a slow current of 
purified air is drawn through it by attaching the side 
tube of the absorption flask to a vacuum pump 
capable of exhausting the apparatus to 15 mm. 
pressure. After 10 min., 1 c.c. of water is allowed to 
drop into the decomposition flask and the air current 
continued for another 10  min. without interrupting 
the suction. The U-tube is then immersed in hot 
water and the suction continued for a further 10  min. 
to ensure that all the acetic acid distils into the 
absorption flask. The solution in the latter is finally 
titrated with hydrochloric acid, using a slight excess 
which is determined by titration with 0 0 1A7-sodium 
hydroxide. A. R. P o w e l l .

M icrochem ical determ ination of hydrocyanic 
acid by the Brunsw ik reaction. W . P . M a l i tz k y  
and M. T. K o s lo v s k y  (Mikrochem., 1929, 7, 94—  
99).—The sensitivity of the Brunswik reaction is 
increased by the use of a silver nitrate solution 
acidified with nitric acid. The material to be tested 
is placed in a small tube together with a few drops of 
a saturated solution of oxalic acid and 2—3 drops of 
potassium permanganate solution if sulphides are 
present; the tube is covered with a watch-glass to 
the bottom of which is attached a small drop of the 
silver nitrate solution coloured with methylene-blue. 
If cyanides are present a turbidity due to silver 
cyanide appears in a few minutes; under the micro- 
scopc blue needles arc seen. The sensitivity of the 
test is 6 x  10~8 g. of hydrogen cyanide.

A. R . P o w ell .
M icrochem ical determ ination of the m ethyl- 

im ino-group. P . H a a s  (M ikrochem ., 1929, 7, 69—  
S7).— A nu m b er of te s ts  of P re g l’s m eth o d  fo r th e  
m icro -de term ination  of th e  m ethy lim ino-g roup  using 
various a lkalo ids show ed th a t  low resu lts  a re  a lm ost 
in v a riab ly  ob ta ined , especially  w hen  th e  substance 
co n ta in s  m ore th a n  one 'NM e group . T h e  errors 
seem  to  be d u e  to  th e  difficulty  of rem oving  th e  whole 
of th e  ¡NMe from  th e  substance an d  to  th e  incom plete  
abso rp tion  of th e  hydrogen  iod ide , b y  th e  red  ph o s
phorus suspension even w hen tw o  o r th ree  ab so rp tio n  
vessels a re  used. A. R. P o w e l l .
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B ioch em istry .
Haemoglobin. III. E quilibrium  betw een  

oxygen and haemoglobin in  relation  to  changing  
p n . R . M. F e r r y  and A. A. G r e e n  (J. Biol. Chem.,
1929, 81, 175—203).—Horse-blood corpuscles diluted 
with 1-5% sodium chloride at 2° were run through a 
Sharpies centrifuge, the concentrated cell suspension 
was added to distilled water and the solution again 
centrifuged, the mother-liquor was stirred and 
adjusted to about p n 6-6 by addition of phosphate 
or dilute hydrochloric acid, and the haemoglobin was 
recrystallised by dissolving in dilute potassium 
hydroxide and readjustment to p n 6 -6 . Oxygen 
dissociation curves for the haemoglobin thus prepared 
were determined at varying p H in solutions buffered 
with phosphate or borate. The affinity of hem o
globin for oxygen passed through a minimum at p n 
0-55. The combination of haemoglobin with oxygen 
does not follow the simple mass law unless haemoglobin 
be regarded as acting as a mixture of substances. 
Mathematical consideration of the results leads to the 
development of an empirical equation expressing the 
equilibrium, and to a theoretical expression for 
the change of the dissociation curve with p u, based on 
the theory of intermediate compound formation (cf. 
Adair, A., 1925, i, 849). C. R . H a r in g t o n .

Structure of the haemoglobin m olecule. I. 
N itrogen  distribution  in  the haemoglobin m o le
cule of h o rse ’s  blood. II. N itrogen  d istr i
bution in  the globin  m olecule of horse haemo
globin. A. P o l ja k o v  (Biochem. Z., 1929, 204, 
88—96, 97— 105).—I. After repeated crystallisations 
of horse haemoglobin elementary analyses and deter
minations of nitrogen in the various fractions obtained 
after hydrolysis were made. The content of arginine 
is 6-25%, histidine 13-78%, cystine 1-2%, and 
lysine 5-76%.

II. Globin was prepared by adding an aqueous 
solution of pure haemoglobin to alcohol containing 
hydrochloric acid, precipitation by ether, washing 
with alcohol, and precipitating the aqueous solution 
with alcohol and ether. A globin hydrochloride was 
obtained. Analysis showed arginine 6-1%, histidine 
13-25%, cystine 1-2%, lysine 6-2%.

J. H. B ir k in s h a w .
Form ation  of haematin from  carboxy- and  

oxy-haem oglobin by dilute acids. W. L in t z e l  
and T. R a d e f f  (Biochem. Z., 1928, 203, 212—217).— 
When oxy- and carboxy-haemoglobin solutions of the 
same molar concentration are treated with dilute 
acids the amount of haematin formed is 5— 1 0 % less 
for oxy- than for carboxy-haemoglobin, whilst iron 
in an ionised form appears in the solution from the 
former but not from the latter. Oxyhaemoglobin, 
therefore, appears to undergo partial decomposition 
by the acid treatment. P. W. Cl u t t e r b u c k .

Synthesis of haematoporphyrin, protopor
phyrin, and hasmin. H. F is c h e r  and K. Z e il e .—  
See this vol., 333.

Relation of proteins and lip in s of b lood-serum  
to osm otic pressure. E. H. F is h b e r g  (J. Biol.

Chem., 1929, 81, 205—214).—The relationship be
tween the protein concentration and the (colloid) 
osmotic pressure of blood-serum is expressed by 
p = e av, p  and v being the reciprocals of the osmotic 
pressure and of the protein concentration, and a 
a constant specific for an individual serum. In 
lipaemic blood the osmotic pressure per g. of protein 
is greater than in normal blood diluted to a similar 
content of protein; this indicates that the lipins 
exercise an osmotic pressure, and that the develop
ment of lipaemia in haemorrhage and in nephrosis 
represents an attempt to compensate, as regards the 
osmotic pressure, for the loss of protein.

C. R. H a r in g t o n .
V iscosity  of b lood-serum  as a function of 

tem perature. P. L. d u  N oüy  (J. Gen. Physiol.,
1929, 12, 363—377).—The viscosity of serum at 
various temperatures was determined by the rotating - 
drum method. Heating decreases the viscosity until 
the critical temperature, 55°, is reached; above this 
the viscosity rises rapidly, and heating above 57° 
for short periods causes a permanent increase in 
viscosity. This effect is due to the change in 
hydration of the protein. E. B o y l a n d .

p¿  of arterial and venous blood. A. L u m iè r e , 
(Mm e .) R. H. G r a n g e , and R. M alaval  (Compt. 
rend., 1929, 188, 364—367).—Determination of the 
Pn of arterial and venous blood-serum of the dog by 
means of the hydrogen electrode and with precautions 
against the displacement of part of the carbon dioxide 
by atmospheric oxygen, gives 7-78 and 7-43 as the 
respective average values. When the serum, the 
plasma, or the whole blood is placed in a vacuum, the 
p a values rise towards 8 and consequent heating of 
these liquids at 56° causes a further rise to p s  8-4.

G. A. C. G o u g h .
P h ysio logica l ontogeny. A. Chicken em bryos. 

XIV. H ydrogen-ion concentration of the blood  
of chicken em bryos as a function of tim e. A. E. 
Co h n  and A. E. M ir s k y  (J. Gen. Physiol., 1929, 12, 
463— 468).—The p u of the blood of 8—20-day chicken 
embryos was determined with a glass electrode. At 
8 days the p a of the reduced blood was 6-92; at 20 
days, 7-22, whilst the blood of normal adults is 7-30. 
There was a tendency for the j)a to remain at about 
7-15 between the 10th and 14th days. The change 
in p a seems to follow the same course as the oxygen 
consumption (cf. Murray, A., 1925, i, 1353), so that 
the change in p n probably follows the change in 
metabolism. E. B o y l a n d .

[pH °f  b lood.] J. H olló  and E. W e is s  (Bull. 
Soc. Chim. biol., 1928, 10, 1372— 1375).—A reply to 
criticisms by Bigwood (A., 1928, 564) of the author’s 
method for the determination of the p s  of blood.

G. A. C. G o u g ii.
[pn of blood.] E. J. B ig w o o d  (Bull. Soc. Chim. 

biol., 1928, 10, 1376—1377).—Whilst no objection 
is made to the method of Holló and Weiss (preceding 
abstract), it is doubtful whether their method is more 
accurate than those of Cullen and Hastings.

G. A. C. G ou g h .



B IO CH EM ISTRY . 339

B ehaviour of ethyl iodide in  the body. I.
Starr  and C. J. Ga m b le  (Amer. J. Physiol., 1928, 87, 
474 485).—Ethyl iodide is constantly present in the 
venous blood of men or dogs inhaling it and exerts 
pressure against gases in contact with it.

B. A. E a g l e s . 
A bsorption of ethyl chloride by blood, serum , 

and w ater. M. N ic l o u x  and L. S c o t t i-F o g l ie n i 
(Compt. rend. Soc. Biol., 1928, 98, 229—232; Cliem. 
Zentr, 1928, ii, 682).—The solubility of ethyl chloride 
in pig or ox blood is greater than in the corresponding 
serum, and greater still than in water.

» _ A. A. E l d r id g e .
Role of the blood in transm ineralisation . C. 

Oe h m e  and P. T orok  (Deut. Arch. Min. Med., 1928, 
160, 233—248; Chem. Zentr., 1928, ii, 1114).

D eterm ination  of calcium  in blood. J. H.
R oe and B. S. K a h n  (J. Biol. Chem., 1929, 81, 1—  
8).—A modification of the authors’ method (A., 1926, 
763) is described, calcium being precipitated as 
phosphate and the phosphorus in the precipitate 
determined by the method of Fiske and Subbarov 
(A., 1926, 443). C. R . H a r in g t o n .

M icro-determ ination  of free phosphate in  
blood. E . J o r pes  and H. M a g n u ss o n  (Acta Paed.
1927, 7, No. 1—2, 14 pp.; Chem. Zentr., 1928, ii, 
920—926).—The phosphate in blood deproteinised 
by means of trichloroacetic acid is precipitated as 
pnosphomolybdate and collected on a micro-filter. 
Organic non-lipoid j)hosphorus in adults amounted 
to 0-25 0-35 mg.% (4—9% of the total non-lecithin 
phosphorus), and the phosphorus as free phosphate 
to 3-44 mg.%. A. A. E l d r id g e .

Is there an iodine value of the blood dependent 
on the thyroid gland  ? F. B lu m  (Schweiz, med. 
W och, 1927, 57, No. 34, 14 pp.; Chem. Zentr.,
. j.8 , u> 1 1 1 1 ).—The thyroid gland does not pass 
iodine into the blood. Fellenberg’s method for the 
determination of iodine is not suitable for blood.

A. A. E l d r id g e . 
P eptide-n itrogen of blood. R . Ma r t e n s  (Bull. 

Soc. Chim. biol., 1928, 10, 1336—1371).—Peptide- 
nitrogen is determined as the difference between the 
ammo-nitrogen content after hydrolysis and elimin
ation of ammonia and the original amino-nitrogen 
content of the filtrate from deproteinisation with 
20% trichloroacetic acid, the method of Folin being 
used (A., 1922, ii, 536, 540). The trichloroacetic acid 
solution does not effect complete precipitation of 
leucylglycine, glycine, or proteoses. Blood from 
pathological cases is examined. G. A. C. G o u g h .

A m ide-nitrogen  of blood. II. D eterm in
ation. III. M uscular exercise ; role of a m 
m onia in  neutralisation  of lactic  acid. S. B lis s  
t t  r?u Che“ -» 1929, 81, 129— 135, 137— 158).—
1 1 - I  he proteins of blood are precipitated with 
tungstic acid, the precipitate is hydrolysed by heating 
at 100° with 4A7-sulphuric acid, and the ammonia 
liberated determined in the usual way. The amide- 
nitrogen of blood determined in this manner amounts 
normally to 134—144 mg. per 100 c.c.

III. A dog is able to tolerate an amount of ammon
ium carbonate administered intra-arterially which, if 
given intravenously, causes toxic symptoms; after

the intra-arterial administration an increase in the 
amide-nitrogen of the venous blood is observed, which 
in dogs with normal kidneys, is of short duration only! 
After muscular exercise the amide-nitrogen of the 
arterial blood is diminished and that of the venous 
blood increased; this is accounted for in part by the 
increased excretion of ammonia, and in part on the 
view that ammonia, derived from the amide-nitrogen 
of the blood, is utilised in the neutralisation of lactic 
acid formed during exercise. C. R. H a r in g t o n .

H ypobrom ite m ethod  for the determ ination  
of sm a ll quantities of am m onia, particu larly  
of residual n itrogen  in  blood. W. E n g e l h a r d t  
and M. L ju b im o v a -K r e m l e v a  (J. exp. Biol Med 
[Moscow], 1927, No. 16, 26 pp.; Chem. Zentr,’ 
1J28, ii, 1241).—The iodometric hypobromite method 
is combined with the micro-Kjeldahl method for the 
determination of residual nitrogen in blood.

„ A. A. E l d r id g e .
D istribution  of uric acid in blood, and cause 

of errors in  the determ ination  of b lood-uric acid.
R. V la d esco  (Compt. rend. Soc. Biol., 1928 98 
462—464; Chem. Zentr., 1928, ii, 682).—The deter
mination of uric acid in whole blood is more exact 
than that in serum; it must be preceded by complete 
hemolysis of the red cells. Tungstic acid is preferred 
as a clarifying agent to trichloroacetic acid.

, A. A. E l d r id g e .
±slood-sugar regulation  in  m am m als. I. 

A ction of cold and hunger on blood-sugar. B. 
K is c h , A> S im o n s , and P . W e y l  (Biochem. Z., 1929, 
204, 179—191).—Temperatures around 0 ° caused no 
marked increase in the blood-sugar of dogs and rabbits 
in the open air. When the animals were placed 
in an ice-box for 5— 1 1  hrs. dogs showed an initial 
increase in blood-sugar of 10—30% followed by a 
decrease to below normal. Fasting rabbits showed 
a small decrease; when freshly fed there was a
transient hyperglycaemia as with dogs. At 23__26°
the blood-sugar regained its normal value. Fasting 
caused only a slight fall in the blood-sugar.

J- H. Berkinshaw.
B looa-catalase. H. B is c h o e f  (Arch. Kinder- 

heilk., 1927, 82, 189—198; Chem. Zentr., 1928, ii, 
1113).—The catalase content of the blood of children 
does not differ greatly from that of adults, but varies 
according to the point of extraction of the sample. 
The value is unchanged in infection or irradiation.

A. A. E l d r id g e .
Interfacial adsorption as a factor in the clott

in g  of b lood-plasm a. J. M. J o h l in  (J. Biol 
Chem, 1929, 81, 99— 113).—The blood-plasma of 
fisnes, which can normally be kept indefinitely 
without clotting, can be induced to clot by emulsific- 
ation with air, ether, or chloroform (but not with 
paraffin), or by treatment with barium sulphate, 
kaolin, or powdered glass; ether-extracted plasma 
will cause normal plasma to clot, whilst the ethereal 
extract contains a substance which antagonises the 
accelerating effect of kephalin on clotting. The 
phenomena are regarded as being due to the adsorp
tion of an antiprothrombin at the interface of the 
plasma with the various substances mentioned.

C. R. H a r in g t o n .
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Haemolysis. K. C. Sen, A. C. R a y ,  and N. N. 
M i t r a  (Nature, 1929, 123, 242).—Both acceleration 
and retardation of licemolysis in presence of normal 
serum can readily be obtained in taurocholate and 
oleate haemolysis by varying concentrations of the 
reacting substances. Similar curves are obtained 
when the serum is replaced by a dilute solution of 
sodium hydroxide. Acceleration with saponin has 
not been observed. A. A. E l d r i d g e .

H aemolysis. III. Photochem ical transform 
ation of lecithin  in  the presence of hsem atopor- 
phyrin. R. F a b r e  and H. S im m o n e t (Bull. Soc. 
Chim. biol., 1928,10, 1306— 1325).—Irradiation of an 
alcoholic solution of lecithin and haematoporphyrin by 
the light of a mercury-vapour lamp leads to the 
formation of a substance which, when dissolved in 
normal saline, exerts a powerful haemolytic action on 
the red blood-corpuscles of the dog (cf. Fabre, A.,
1926, 750). The hsemolytic agent is not altered by 
dialysis or by boiling in an isotonic solution for 1  h r.; 
it is insoluble in ether but partly soluble in acetone 
and in alcohol. It is unaffected by 0 -lAT-hydro- 
ohloric acid, but treatment with O-lJV-sodium 
hydroxide increases its activity nearly tenfold.

G. A. C. G o u g h .
T im e-d ilu tion  curves in  hsem olytic system s. 

K. C. S e n  and N. N. Mit r a  (J. Indian Chcm. Soc., 
1928, 5, 683—695; cf. MacLean and Hutchinson, A., 
1909, ii, 816; Ponder, A., 1922, i, 292; 1923, i, 
975; 1926, 751; 1927, 585).—The time-dilution
curves for the haemolysis of sheep’s erythrocytes by 
hydrochloric acid, sodium hydroxide, potassium 
oleate, and saponin are all normal, the time of hem o
lysis decreasing with increasing concentration of 
added substance. With sodium taurocholate marked 
abnormality is observed over the range of concen
trations studied (approx. 1 in 50—16,000), but at low 
concentrations (below 1 in 1400) using small amounts 
of erythrocytes the curve is normal. The differences 
in results obtained by various workers (loc. cit.) are 
probably due to the concentrations of the hremolytic 
systems. Sodium hydroxide retards the haemolytic 
action of saponin, and inhibits completely that of 
sodium taurocholate over the range of concentrations 
examined. With potassium oleate and sodium 
hydroxide an acceleration is found for low oleate 
concentration; at higher oleate concentration 
inhibition takes place. With the same concentration 
of oleate haemolysis alwa}rs takes place first in presence 
of alkali. H. B u r t o n .

Im m uno-chem ical investigations on g lobin  
and globin  derivatives. L. H e k t o e n  and K. 
S c h u lh o f  (Biochem. Z., 1929, 204, 125).—A reply to 
Ottensooser and Strauss (A., 1928, 540).

Relation of lip ins to proteins and im m unity .
S. B e l f a n t i (Z. Immunitats., 1928, 56, 449—463; 
Chem. Zentr., 192S, ii, 1116).—The haemolytic aotion 
of animal poisons on addition of lecithin is due to 
lecithinase whereby lysocithin is produced. A corre
sponding lipin has been isolated from the pancreas. 
Egg-yolk contains two proteins, one coagulable ana 
the other soluble; with these is associated a large part 
of the lecithin, together with lysocithin, which may be 
extracted with alcohol. The soluble portion of egg-

vitellin detoxicates lysocithin. Wasp- and hornet- 
poisons decompose lysocithin. A. A. E l d r id g e .

R ôle of lip in s in im m unisation . V. B r a zil  
and J. V ella r d  (Z. Immunitats., 1928, 56, 191— 
208; Chem. Zentr., 1928, ii, 1116).—Animals could 
be immunised against animal and bacterial poisons 
with lipins prepared from serum and liver.

A. A. E l d r id g e .
Concentration of sera contain ing anti-bodies  

by physico-chem ical m ethods. (E lectrodialysis 
and adsorption. ) M. E i s l e r  and M. S p ie g e l - A d o l f  
(Biochem. Z., 1929, 204, 28—45).—The use of 
electrodialysis in the concentration of serum agglutin
ating typhoid bacilli had no special advantages 
over half saturation with ammonium sulphate. A  
method depending on repeated precipitation of the 
active component by means of aluminium hydroxide 
and subsequent elution by O-OlJV-sodium hydroxide 
is described. It  was applied to typhoid-agglutinating 
serum of the horse, to hæmantitoxic sera of the horse, 
rabbit, and goat, and to diphtheria-antitoxic serum 
of the horse. By this method the protein content of 
the agglutinating serum was reduced to one sixth of 
its original volume without serious loss of agglutinin. 
In the case of antitoxic sera, only a single treatment 
could be applied and the protein content of the product 
corresponded with the original albumin content.

J .  H . B ir ic in sh a w .
P roteins in  egg-w hite and their relationsh ip  

to  the blood-proteins of the hen as determ ined  
by the precip itin  reaction. L. H e k t o e n  and 
A. G. C o le  (J. Infect. Dis., 1928, 42, 1—24).—  
Ovalbumin, ovomucin, and ovomucoid may be com
pletely separated from ovoglobulin and conalbumin. 
Antisera against ovalbumin, ovoglobulin, ovomucin, 
and ovomucoid gave no reactions when tested with 
solutions of fibrinogen, euglobulin, or albumin pre
pared from the blood-plasma. An antiserum against 
the whole egg-white reacts with the blood-albumin 
only ; the reaction is due to conalbumin, which is, 
probably, chemically identical with blood-albumin.

Ch em ic a l  A b str a c ts .
A gglutination  and colloidal reactions. F. W. 

M u ls o w  (Proc. Iowa Acad. Sci., 1927, 34, 85).—  
The agglutination reaction appears to be dependent 
on changes in surface tension and other colloidal 
properties. Alkalis have a stronger inhibiting action 
than acids. The effect of sodium or potassium 
hydroxide is much greater than that of ammonia, 
whilst strong and weak acids have an equal inhibiting 
action. Certain colloidal solutions, saponin, bile, 
and bile salts also have an inhibiting effect.

Ch em ic a l  A b str a c ts .
H æ m  and tissue-iron. M. L. A n s o n  and A . E. 

M irs ic y  (J. Gen. Physiol., 1929, 12, 401— 405).— 
Thé hæm of muscle and of yeast is estimated as 
pyridine-haemochromogen, by spectroscopical examin
ation of the band, corrected for the absorption by 
other pigments. Both yeast and muscle appear to 
contain about 40% of their total iron combined as 
hæm. E. B o y la n d .

O ccurrence of lead  in  hen 's eg g s. W. B. S.
B is h o p  (Med. J. Austral., 1928, 1, 480—488).—The 
wet material (10 0  g.) contained the following amounts
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of lead : shell 0 -1 — 1 -6  mg., yolk 0 -2— 1 -0  mg., white 
0-12—0-48 mg. Ch em ic a l  A b str a c ts .

Occurrence of m olybdenum  in  hen 's eggs. 
W. R. M a n k in  (Med. J. Austral., 1928, 2, 87).— 
Egg-white contains 0-01 mg. of molybdenum in 
100 g. A modification of Koppel’s method was 
employed. Ch em ic a l  A b str a c ts .

Connexion of rop iness and structure in  eg g -  
white. J. J o ch im s  (Biochem. Z., 1928, 203, 142— 
146).—-The ropiness of egg-albumin depends on the 
presence of substances which readily form filaments. 
When an albuminous rope is coagulated or when the 
albumin is dropped into boiling water a fibrillar 
eoagulum is obtained, but when the albumin is 
whipped into a froth and allowed to reliquefy ropiness 
is lost and a fibrillar eoagulum is no longer obtained.

P. W. Cl u t t e r b u c k .
Copper content of norm al and pathological 

organs. I. M ethod. II. Copper content of 
norm al and hsem ochrom atose liver, ga llstones, 
and w hole blood. R. S c h o n h e im e r  and F. 
Osh im a  (Z. physiol. Chem., 1929, 180, 249—258).—I. 
The solution obtained by heating 5—10 g. of the 
organ with concentrated nitric and sulphuric acids is 
treated with hydrogen sulphide, and subsequently 
with a few drops of bromine water, when the precipit
ated sulphur carries down the copper sulphide with 
it. This mixture is then washed free from iron, 
incinerated with a small amount of Neumann’s 
reagent, and subsequently treated with ammonium 
thiocj-anate and pyridine (cf. Fleming, A., 1924, ii, 
502). The coloured complex is dissolved in chloro
form and determined microeolorimetrically. The 
method is sensitive within the following limits of 
error : for 0-01 mg. 5%, for 0-008 mg. 8 %.

II. The copper content of normal liver is 1-09—
3-92 mg. per kg. (extreme values for 17 varying 
specimens), whilst hasmochromatose liver contains 
98-6—63-29 mg. (extreme values for 16 cases). There 
is also a large increase in the amount of iron. Pig
mented gallstones contain varying amounts (0-0159—  
0-206%), and blood has a content of 1-13— 1-44 mg. 
per kg. in the three cases examined. H. B u r t o n .

Cerebronic acid. P. A. L ev en is  and F. A. 
T a y l o r . Also E. K l e n k .—See this vol., 321.

Succinic acid  as a  product of decom position  
of organs. L. v a n  I t a l l ie  and A. J. S t e e n h a u e r  
(Pharm. Weekblad, 1929, 6 6 , 14—15).—The acid has 
been identified in the ethereal extracts of acid aqueous 
solutions obtained by treatment of partly decomposed 
organs, and is regarded as a normal decomposition 
product. S. I. L e v y .

D eterm ination  of the carbohydrates in  an im al 
organs and in  blood by  characteristic colour  
reactions. I. Colour reactions of the carbo
hydrates and their use in  the m icrochem ical 
determ ination of different su gars in  dilute solu 
tion. Z. D is c h e  (Mikrochem., 1929, 7, 33— 6 8 ).— 
The solution (1  vol.) is mixed with 0-1 vol. of 10% a- 
naphthol solution and 8 vols. of concentrated sulphuric 
acid without cooling—a brown colour indicates 
glycuronic acid and a red colour gh'collaldchyde or a 
sugar. In the latter ease a further portion of the

solution (1 vol.) is heated with 9 vols. of a mixture of 
8 vols. of concentrated sulphuric acid and 1 vol. of 
water for 3 min. in a.water-bath, cooled, and treated 
with 0-2 c.c. of a 5% a-naphthol solution—a brown 
colour develops in 10  min. if glycollaldehyde or a 
trióse is present and a red colour in other cases. If a 
red colour is obtained, a third portion of the original 
solution (2 vols.) is heated for 30 min. in a water- 
bath with 4 vols. of a mixture of 100 vols. of con
centrated hydrochloric acid, 80 vols. of glacial acetic 
acid, and 2 0  vols. of a 1 0 % alcoholic solution of 
diphenylamine; pentoses give a brown, liexoses a 
blue, and carbohydrates or thymonucleic acid a 
violet-red colour. To distinguish between glycoll
aldehyde and trioses the solution (1  vol.) is mixed 
with 0 -1  vol. of a 1 0 % a-naphthol solution and 4 vols. 
of concentrated sulphuric acid without cooling; 
glycollaldehyde gives a greenish-blue and the trioses 
a red colour. The presence of the latter may be 
confirmed by mixing 1  vol. of the sugar solution with
4 vols. of sulphuric acid, cooling, and adding 0-1 vol. 
of a 1 0 % a-naphthol solution; a green colour indicates 
trioses. If the hexose test is positive 1 vol. of the 
original solution is mixed with 0 -1  c.c. of a 2 % 
alcoholic solution of a-naphthol and 9 vols. of 75  
yol.-% sulphuric acid; a blue colour indicates Isevulose 
or hexosediphosphoric acid and a red colour aldoses. 
On dilution with water the red solution becomes 
colourless and a red precipitate is formed, but the 
blue solution is stable. The aldoses are differentiated 
by repeating the diphenylamine test previously 
mentioned but heating only for 1-5 min.; galactose 
produces a violet, mannose a brown, and dextrose 
a blue solution. To distinguish lacvulose from hexose
diphosphoric acid the diphenylamine test is repeated 
with only a 3 min. heating; the acid gives a violet 
and lajvulose a brown colour. All the above tests 
serve to detect the respective compounds when they 
are present alone in a solution, but it is possible to 
use the tests for the approximate determination of 
lajvulose, mannose, and galactose in the presence of 
dextrose by indirect analysis. A. R. P o w e l l .

M icro-determ ination  of g lycogen  in  the liver.
H. B ie r r y  and B . G ouzon  (Compt. rend. Soc. Biol. 
1928, 99, 186—188; Chem. Zentr., 1928, ii, 1132).— 
The liver is treated in an autoclave at 120° for 30 
min. with 35% potassium carbonate solution; an 
excess of hydrochloric acid is then added and the 
heating at 120° for 30 min. repeated. After neutralis
ation and removal of protein with mercuric nitrate 
the dextrose is determined by a micro-method.

A. A. E l d r id g e .
P lasm alogen . I. P roperties of p lasm alogen  

and preparation and nature of p lasm al. R. 
F e u l g e n , K. I m h a u se r , and M. B e h r e n s  (Z. 
physiol. Chem., 1929, 180, 161—179).— Ox brain 
contains about ten times as much phosphatide as 
horse flesh, and this can be precipitated from ethereal 
solutions by acetone, or from alcoholic solution by 
alcoholic cadmium chloride solution. This precipitate 
contains the plasmalogen (cf. Feulgen and Voit, 
Pflüger’s Archiv, 1924, 206, 404). Treatment of 
plasmalogen emulsion (loc. cit.) with dilute acids or 
mercuric chloride and precipitation with acetone gives
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side. Similar results are obtained with patent-blue, 
the direction of diffusion being unaffected by the 
presence of cyanide or mercuric chloride. Similar 
results are also obtained with Congo-red and cyanol 
at 37° and 2°. P. W. Clu tte r b u c k .

plasma 1. When the emulsion is made alkaline with 
sodium hydroxide solution and then extracted with 
ether both plasmalogen and phosphatides go into 
solution, but after alkaline hydrolysis plasmalogen is 
not extracted. Acidification of the soap produced 
and subsequent extraction gives plasmal and fatty 
acids. Whereas plasmal is a powerful reducing agent 
plasmalogen does not contain a free aldehyde group. 
So far plasmalogen has only been obtained associated 
with phosphatides. Distillation of the emulsion 
from 10  kg. of horse flesh after treatment with 
mercuric chloride, with steam in an atmosphere of 
carbon dioxide gives crude plasmal, which when 
treated with thiosemicarbazide yields 1 — 2  g. of 
plasinalthiosemicarbazone, sinters at 105°, melts at 
106°, and becomes clear at 107—107-5°. This m. p. 
is unaltered by repeated crystallisation from alcohol. 
Analysis indicates that it is essentially a mixture of 
stearaldehydethiosemicarbazone (1 0 %) and palmit- 
aldehydethiosemicarbazone (90%). The m. p. of 
such a mixture does not depress the m. p. of plasmal- 
thiosemicarbazone, nor do the colour reactions 
(A., 1927, 369) of the two differ. H. B u r to n .

Occurrence of m ethylguanidine in anim al 
organism . I. Detection of m ethylguanidine in 
dog's m uscle. I. A. Sm o ro d in cev  and A. N. 
A dova  (Z. physiol. Chem., 1929, 180, 192—197).— 
Methylguanidine picrate has been isolated from the 
aqueous muscle extract either by direct precipitation 
with picric acid solution, or by precipitation of the 
extract with mercuric chloride and sodium acetate, 
and after removing mercury from this precipitate treat
ment of the residue with methyl and ethyl alcohols, 
platinum chloride, and finally picric acid. The yield 
of methylcuanidine by this last method is 0-0134%.

H . B u r to n .
Relation between cystine yield and total sul

phur in wool. C. R im in g to n  (Biochem. J., 1929, 
23, 41—46).—The whole of the sulphur of wool is 
liberated as cystine when the protein is hydrolysed by 
acid. The cystine determinations were carried out 
by the Sullivan and by the Folin and Looney methods 
in each case. S. S. Z ilv a .

E nzym es in the fluid of ovarian cysts. I. 
A m ylase. T . T a c h ib a n a  (J. Kinki Gynsecol. Soc., 
1927,10, 1— 14; Chem. Zentr., 1928, ii, 1221).

A nalysis of the liquid from  a splenic cyst. S. 
Gr illo n  (Bull. Soc. Chim. biol., 1928, 10, 1382).— 
The liquid, d 1-124, contained 24-27% of solid matter, 
which, when incinerated, gave 52-41% of an ash 
containing 0-431% Cl, 5-9% P2Og, and 6-59% CaC03. 
The cholesterol, protein, carbamide, and fat contents 
were 0-1, 8-25, 0-043, and 2-28%, respectively.

G. A. C. G o u g h .
M embrane studies w ith  the hum an amnion.

H. R un g e  and H. Schm idt  (Biochem. Z., 1928, 203, 
394—399).—When sacks made of the amnion of a 
freshly-born placenta and containing methylene- 
blue-Tyrode solution are placed in Tyrode solution 
at 37°, in some cases the epithelial and in others the 
connective-tissue side being in contact with the 
outer fluid, it is found by colorimetric examination 
of the outer fluid at intervals that diffusion is always 
greater when the dye is in contact with the epithelial

H istochem istry of the insect skeleton. W.
K u h n e l t  (Zool. Anzeiger, 192S, 75, 111—113; 
Chem. Zentr., 1928, ii, 1109—1110).

Staining of elastic tissue. R. W. F rench  
(Stain Tech., 1929, 4, 11—12).—The addition of 
dextrin to crystal-violet and basic fuchsin is advant
ageous in staining elastic tissue by Weigert’s method.

H . W . D u d l ey .
Staining of g lial cells. R. Altsc h u l  (Atti R. 

Accad. Lincei, 1928, [vi], 8 , 594—595).—By mordant
ing nervous tissue with a solution containing 2  c.c. 
of hydrobromic acid and 2  g. of ammonium bromide 
to 100  c.c. of water, staining with either methyl- 
violet or Victoria-blue, and differentiating with 
xylene-aniline oil, the glial cells are revealed more 
certainly and more simply than by Weigert’s process.

T. H. Pope.
Differentiation of safranine in cytology. R.

H a y n es  (Stain Tech., 1929, 4, 27—28).—An acid 
dj-e, such as “ light green SF yellowish,” is preferable 
to hydrochloric acid for the differentiation of safranine.

H . W . D u d l ey .
Colloid chem istry of cerebrospinal fluid. J. 

Kiss (Deut. Z. Nervenheilkunde, 1927 , 98, 227—272; 
Chem. Zentr., 1928, ii, 1229—1230).—Cerebrospinal f
fluid is best studied by means of gold sol.

A. A. E l d r id g e .
D igestive enzym es in stom ach juices of snails.

E. Gr aetz  (Z. physiol. Chem., 1929,180, 305—307).—
The stomach juices from Helix pomatia, Limax 
maximus, L. Jlavus, Agriolimax agre.itis, and Arion 
emjjericorum all cause fission of Witte’s peptone at 
Pn 7— 8 and 37°. Caseinogen and fibroin are also 
digested by H. pomatia. The action of the juices on 
fats is also manifested, more particularly with the 
lower neutral fats. Sucrose, maltose, raffinose, and 
arbutin are also hydrolysed. H. B urto n .

Protease content of pylorus secretion. 0.
ICe s t n e r , R. W il l st a t t e r , and E. B amann (Z. 
physiol. Chem., 1929, 180, 187—191).—The secretion 
gives a slight reaction for pepsin and trypsin, and a 
somewhat greater one for erepsin. After removal of 
leucocytes by* centrifuging the secretion has no proteo
lytic action. H . B urton .

Studies in  m ilk  secretion based on the vari
ations and yields of butter fat and m ilk  produced 
at m orning and evening m ilk ings. S. B a r t l e t t  
(J. Agric. Sci., 1929,19, 36—47).—Numerous milking 
records are presented and examined. Lower yields 
of milk and fat in morning milkings were general, but 
most notable in heifers and in heavy-milking, small- 
uddered cows. The possibility of the reabsorption 
of milk in these cases is discussed. The summer 
stimulus to milk secretion, usual in May and June, 
is more effective in the evening milk than in the 
morning. A. G. P olla rd .

Clarification and decolorisation of urine.
F is c h e r  and H o r k eim e r  (Pharm. Ztg., 1929, 74,
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45—46).—Adsorption of sugar may be avoided by 
using only a small proportion of animal charcoal 
(0-7 g. for 25 c.c.) or by shaking with freshly-ignited 
kieselguhr. S. I. L e v y .

Graph for urine analysis. J. D é c a d e  (Bull. 
Soc. Chim. biol., 1928,10, 1383—1384).—In the graph 
described the acidity and normal total, nitrogen, 
carbamide, uric acid, phosphorus pentoxide, and 
sodium chloride contents are multiplied by a suitable 
factor so that each possesses an equal numerical value. 
Thus, when analyses of pathological and normal 
urine are compared graphically, the deviations from 
the normal may be easily read. G. A. C. G ou g h .

Ammonia coefficient of urine and its  de
pendence on various sources of nitrogen. M. 
P ô lo n o v sk i and P . B o u l a n g e r  (Compt. rend. Soc. 
Biol., 1928, 99, 233—235; Chem. Zentr., 1928, ii, 
1117).—The urinary ammonia is independent of the 
pa and of the nitrogen excretion. The alkali reserve 
and the acid content of the food, particularly the 
sulphur and phosphorus content of the proteins, are, 
however, concerned. A. A. E ld r id g e .

Analysis of the acid-base equilibrium  in the 
urine. P. Ma in z e r  and A. J o ffe  (Biochem. Z.,
1928, 203, 50—87).—The quotients “ alkali-sparing 
tendency ” measured by the ratio 100[NH3+titrat- 
able acid—hydrogen carbonate]/total nitrogen and 
the “ alkali-sparing effect,” measured by the ratio 
100[NH3-f titratable acid—hydrogen carbonate]/total 
base, are introduced and their theoretical importance 
is explained. The “ base-sparing effect ” permits the 
quantitative comparison of urines of the same 
titratable acidity but of different p a. The practical 
importance of the quotients for an analysis of acid- 
base equilibrium is illustrated in a series of experi
ments on the effect of administration of ammonium 
chloride and hydrogen carbonate. The determin
ation of titratable acidity is critically examined. The 
simultaneous variation of the excretion of ammonia 
and carbon dioxide—fixed as hydrogen carbonate— 
makes possible the regulation of acid-base equilibrium 
by the kidney irrespective of the material excretion 
requirement and it is therefore unjustifiable to regard 
increased ammonia and acid excretion as indicating 
acidosis ; it is rather the symbol of the alkali-sparing 
tendency of the organism. A method for determin
ation of the fixed carbon dioxide of urine is laid down 
and the influence of the concentration of the urine 
on the solubility of carbon dioxide and its apparent 
dissociation constant discussed. PreHminary balance 
experiments indicate that a considerable amount of 
unknown organic bases is present in urine.

P. W. Cl u t t e r b u c k .
Bile pigm ents in urine. C. K u h n  (J. Pharm. 

Chim., 1928, [viii], 8 , 546—549).—The following 
method for the detection of bilirubin is described.
2 C.c. of a phosphoric acid (d 1-71) diluted with 20 c.c. 
of water arc added to a mixture of 20 c.c. of the urine,
2 c.c. of a mixture of 2  vols, of 5% aqueous copper 
sulphate (crystals) solution, and 1 vol. of ammonia 
solution (d 0-924), and, immediately after mixing,
6 drops of toluene are added and the mixture i3 
vigorously shaken. After a time biliverdin, formed by 
the action of the alkaline copper solution on bilirubin

and liberated in the free state on acidification, rises to 
the surface; 3-4 c.c. of 95% alcohol are then carefully 
added. If the bile pigments are present in appreciable 
quantitya green zone is rapidlyformed at the boundary 
of the two liquids, and the alcohol is quickly coloured 
green, most of the biliverdin dissolving. If bile 
pigments are absent the alcohol remains colourless or 
assumes a faint rose or greyish-blue colour. The 
presence of protein, dextrose, indoxyl, uric acid, or 
urobilin does not interfere. E . H. S h a r f l e s .

Detection of bile pigm ent in urine. L. van  
I t a llie  (Pharm. Weekblad, 1929, 6 6 , 13—14).— 
The pigment is adsorbed on filter-paper or talc, and, 
after washing with water, removed again in acid 
alcohol solution; treatment of the solution with an 
oxidising agent gives the characteristic green color
ation. S. I .  L e v y .

U ric acid elim ination and diuresis. R. Goif- 
f o n  (Compt. rend. Soc. Biol., 1928, 98, 941—943; 
Chem. Zentr., 1928, ii, 1229).—The uric acid concen
tration of the urine of an individual is constant.

A. A. E l d r id g e .
U ric acid in organic fluids. R. M e n a s c i (Folia 

clin. chim. micros., 1927, 2, No. 5, 12 pp.; Chem. 
Zentr., 1928, ii, 1229).

Concentration of acid and base in blood-serum  
in norm al pregnancy. H. C. O a r d  and J. P . 
P e t e r s  (J. Biol. Chem., 1929, 81, 9—27).—During 
pregnancy there is a reduction of about 5% in the 
total base concentration in the blood-serum which is 
accounted for by disappearance of sodium; at the 
same time, there is equivalent reduction in the total 
anions, due principally to diminution in the hydrogen 
carbonate and organic acid, and, to a smaller extent, 
in the protein. There is thus no true acidosis in 
normal pregnancy. C. R. H a r in g to n .

Physical chem istry of cerebrospinal fluid and 
serum  diagnosis. Lange's gold so l reaction.
G. E t t i s c h  and O. E in s te in  (Biochem. Z., 1928, 203, 
389—393).—Many of the reactions obtained by Lange 
(Z. Chemother., 1913, 1, 44) with cerebrospinal fluid 
and gold sol, claimed to be characteristic of patho
logical conditions, may be obtained merely by alter
ation of the p n of the gold sol added. Thus the 
reaction with normal fluid may be made to approx
imate to that of fluid in progressive paralysis by 
acidifying the sol, and the reaction of a fluid in 
paralysis may be converted into normal by making 
the sol alkaline. P. W . C l u t t e r b u c k .

M etabolism  of under-nourished children. III. 
Urinary nitrogen ; creatinine. C. C. W a n g , M. 
F r a n k ,  R. K e r n ,  and B. B. H a y s  (Amer. J. Dis. 
Children, 1926, 32, 360—366).—Creatinine-nitrogen 
increased with increasing weight and age; creatine 
was always present; ammonia and total nitrogen 
were fairly constant. The creatinine coefficient was
5-5—9-5; creatinine excretion was constant in 
individuals. Chem ical  A bstracts.

Deposition of sulphur in the skin after extirp
ation of the adrenals. M. L o e p e r ,  J. D e c o u r t ,  
and A. L e s u r e  (Compt. rend. Soc. Biol., 1928, 98, 
1098—1099; Chem. Zentr., 1928, ii, 1231).
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Saponin hiem olysis in  ansemic blood. H. D.
K esten  and T. F. Z u c k er  (Amer. J. Physiol., 1928, 
87 , 274—279).—Red blood-cells from persons -with 
severe secondary anaemia are lisemolysed more slowly 
by saponin than are those from normal individuals.

B. A. E ag les .
Saponin haemolysis of reticulocyte-containing  

blood. T. F.. Z u c k er  and H. D. K e s t e n  (Amer. J. 
Physiol., 192S, 87, 280—2S7).—The curve of saponin 
ha?molysis of a reticulocyte-containing blood shows a 
rate of haemolysis which at first is faster and later 
slower than that of normal blood. B. A. E a g l es .

Splenic substance in  Gaucher’s  disease. H. 
Beuiter (Klin. Woch., 192S, 7 , 75S: Chem. Zentr., 
192S, ii, 679).—After death from Gaucher’s disease 
investigation of the spleen showed that a mixture of 
cure broil and kerasin was concerned.

A. A. E l d r id g e .
Splenic substance in  Gaucher's disease. E. 

E fstexs and H. Lie s  (Klin. Woch., 1928, 7. 10S5; 
Chem. Zentr., 192$, ii, 679).—Examination of the 
spleen in Gaucher's disease has never revealed the 
presence of eerebroa (phrenosin) as well as kerasin 
(ef. preceding abstract).. A. A. Eldridge.

Reaction for d iagnosis oi cancer. A. H. R otto  
(Z. Snefcsiorscii-- 23, S9—9S: Chem. Zentr.,
I92S, ii. 101S)>—The serum (2 e.e.) is coloured red 
ea  addition of. a neatrad-red solution (0*X%, 5 drops).

A. A. E l b e id g e .
Activation. of proteolysis in anim al organs and 

its  significance in the m etabolism  of m alignant 
torn ours, E. W ALD ^m aO T-LEiTZ..1. J. B ek, and 
J. Kah>* tXacurwBs.. 192®, 1 7 , So).— Proteolytic 
enzymes such as iiem&athepsin are accompanied by 
an activator which extends the specificity of the 
ercs.yo.iV The activator of the protease of the 
spleen may be replaced by hydrocyanic acid or by 
hydrogen suJphide. As these Litter substances check 
cell respiration there appears to he a cormeaioii 
hei’.veea arrest of cell respiration and increased 
proteolysis.. This connexion may be extended to 
taraoass. W. E.. Bg'pwet.

Protein Sa2saiism. o? norm al r?rr-rt rnalfenant 
i n . (A rft. F.. B s k t s e  and  I .  vois R u s e s  

, Z . . .  ISiiS.. 2G3,. 23—®f)L— E e n  sarcoma
iicdasEes reaidET S qasfy  th e  d o t  of hen: p lasm a, the  

beihic co&Trerned from  th e  gel inti© th e  s d  
an d  the dbcfet marwwrifc being disficireiL 

The- aajsotsa» <s£ the- sm alfer decomposition: products, 
aca. precipiijJhie b y  tim gstate . dices noo increase.. The 
Eq®£aetricni fe x a  ¿nzyaic- process. T b f  action  of the 
enagnnar srestrao fee a  maiSains of pliismjii aaa£ fflaSryMuc- 
exsnacft groceed» SO' slo-sdy iif a t  ails thatt i i  cannot be  
cfetectedL h u i  snBstances presents ik  ¡anaiS ainjoccri in  
n.oEm:;Ll: tikniESx. an d  ik  Tr;ry unich g rea te r am ount in  
sasnQimii.. ass- ajRie t o  activate- ti&e ensyme.. This 
actfSraifeir fe hfiffiii-stafilt ami! to> som e easera c ltra -  
SbaralSfe Acti^xmtion. 3f SEsrcsured By the- hydrogen, 
.icesana.. a a ii  lianao» iocs., bus 5s inhibited  RygitR’ftynr. 
IDife iSidhu’forafo. ife not. specific:- Ear tifia sascdoratu ee£L

F . W.. CiiTrssasccK.
rrctahx jrasfcE&tEtSss! hr cjsternria- W . Kessgta;

I'itruliiHm. Jl„ 3325}:. 23; 235S—E-ti*) ..—The cystiininnh

patient oxidised cystino to inorganio sulphate norm- 
ally. The amount of the cystine in t ho urine appeared 
to bear a relation to tho protein consumed. The 
administration of sodium hydrogen carbonate but 
not of disodium hydrogen phosphate way aocom- 
panied by a marked disturbanco of tho sulphur 
fractions of the urine. Tho excrotion of cystine was 
not affected to any extent by either of llieso com
pounds. Tyrosine, lcucine, putresoino, and cadaver* 
ine were not found in the urino. S. S. ZlLVA.

Connexion between sodium  chloride elimin
ation and insulin adm inistration in  diabetes, 
M. T in k e r  and A. Sa id e n b e r G (R uss. Klin., 1927, S. 
223—235; Chem. Zentr., 1928, ii, 1229).—In diabetes 
there is sodium chloridc insufficiency, but retention 
of sodium chloride in the tissues is provcnted bv 
polyuria; excess of administered salt is retained, but 
the smaller the concentration of sugar in tho urine, 
the greater i3 then the sodium chloride concentration. 
On administration of insulin the diminished urinary 
excretion of sugar is paralleled by an increase in the 
sodium chloride concentration, but the water retontion 
leads to sodium chloride retention in the tissues. 
The sodium chloride concentration in the blood is
increased. A. A. E ld r id g e .

Protein  and energy econom y in  pancreatic 
diabetes of dogs. E . E x d e r l e n , H. Glatzel , and 
Pfr (Arch. exp. Path. Pharm., 1929, 139, 20—31).— 
The protein metabolism, of depancreatised dogs is 
raised 2 S—66% and the basal metabolism is 3—28% 
a bo ire normal. B. A. E agles .

A m ino-acid content of the blood in  leucaemia.
E .  W ie c h i l o c s '  (Hunch. med. Woch., 1928, 75, 
1115— III6; Chem. Zentr., 192S, ii, 907).—The 
amino-acid content of the plasma and erythrocytes 
is normal, whilst that of the leucocytes and whole 
blood is high, if the leucsemia is accompanied by a
high leucocyte cotmt. A. A. E l d r i d g e .

M etabolism  a£ sa lts in  nephritis. I. G. L.
B oro. A. 2>L CatFEÓnsarr, and I. F. Maclachla*-. II. 
G- L- Botd- and A. M. Courtney. III. G. L. 
B otd . A. M- C ocrtney. and I. F. Maclachan 
(Amer. J . Bis. Children. 1926, 32, 2^—39, 192—199;
1927. 34. ¿LS—-233)-—The blood-phosphate (of 
children.; was usually increased, and blood-calciuin 
decreased, the caioinm balance being independent of 
the blood-calchim. The relation between calcium 
and phosphate fe tifecassed. Plasma-potassium was 
nomLiL bat; plasma-m<'ignesiiuu was low, and there 
'.«ras, Tisuuiiy retention of sulphate. Sodium and 
chlorides were detesmined in the food, feces, urine, 
ami p iiisna: high, vataes are usually obtained in the 
plasms except; in chronic azotjemic nephritis.

Chem ica l  Abstracts.
AUtt—s.inrjia. in  the m echanism  oi detoxific- 

atioo.. S. AaraBEWs, W . A. Thomas, and W. F. 
W h le ir  (Arch.. Int. Med., 1929. 43, 139—143).— 
The urine of nephritic patients contains, besides the 
normal- blood-pro tains, a relatively non-toxic peptone 
combined wish or adsorbed by serum-proteins and 
«tiiai a highly to sic  hlood-pratein so highly dispersed 
in sohifinsc: as uo- pass, readily throtigh -a collodion 
menr&cmet. B- A. Eagles.



'vvx&issifi- and zxdspFGtegseziL cl p lea a zi e z o d -  
stesc. €. Wffifä« (J, Im&.t, IÄ*,, li*27j 41, iß !—  
455ji<—UBe a e tm ty  rf pno^ss* asn<i anatsjarocea«&i of 
gilmraE esmfasfe* o r « f  s  jaßge- « f  j%  ra h se s  w as 
snurfusd.. C&vxscjll j£s&rs&czs.

Hktsujr f£ te s tin g  in  «qserirSÄsSal rickets. 
T. W xt»ia (J. Gidia,. 1SÖ9, S I, 6S—72).—
f&tcRiCie* lafti, wfem starved for 21—36 fir*,, show 
Ssftmi« «ötmsMsm*, whilst mem&l &mmsh similarly 
treated sfosw n« ¡m b sywrofow».?; t i « »  m no marked 

Jmfc a « I p t  ifeaiBK  in the calcium 
öl r.iift- r f̂eod, and a marked rise in the inorganic 
gftßftjjfia&iv the  latter being apparently derived from 
©jdisssraKui ttssBe breakdown (cf. Cavins, A.. 1924,
& ®$'j:- C. R. H iB B B K ».

hiastpodo  blood-phosphate. £ . 1L Koch and 
iL SL C.iauur (Arner. J. Dis. Children, 1927, 34, 187—  
13?;'..—Ini rata on a rachitic diet- the inorganic blood- 
p&mpfcste k  lowered; for mature, hut not young, 
aaamsfe the value is raised by irradiation, whilst 
»Mir.mm of cod-liver oil raises the value in both 
ffisasi. Xon-irradiated cholesterol produces normal 
T.i.uKi,. hut does not prevent rickets.

Chehicjll Absteacts.
Creatine-phosphoric acid content oi w hite and 

rsd. m uscle in  experim ental scurvy and poly- 
zeuriiis. A. P a lla d ia  and S. Epelbacm (Biochem. 
Z„. 1H'Ji), 204, 140—149).—The creatine-phosphoric 
t&m in guinea-pigs suffering from scurvy was below 
mtmal; especially in red muscle, and the lactacidogen 
»23 above normal. In the heart-muscle creatine- 
poasphoric acid was absent and lactacidogen was 
'iEjjmisbed. In chronic polyneuritis of pigeons similar 
efeet» were observed to those for scurvy, but

acute polyneuritis creatine-phosphoric acid was 
~.'res ed and lactacidogen was diminished.

J. H. BmKESSHAW.
Variations of the p otassium  : calcium  quotient 

ia the lym ph in  experim ental sepsis. W. F. 
ferEESEx, G. Milles, and E. F. Müller (Z. ges. 
exp. Med, 1928, 60. 336—354; Chem. Zentr., 1928, 
ä, 790).

Experimental ursemia and chloride content of 
the cortex. F. L eövey and E. K erpel-Fronius 

exp. Path. Pharm, 1929, 138, 373—378).— 
£il>bits suffering from sodium chloride Starvation 
itow a smaller decrease of chloride in the grey sub
stance of the brain than in the white or in the other 
organs. Conversely, if excess of sodium chloride is 
administered to a rabbit after ligation of the ureters, 
tHe largest increase of chloride is found in the grey 
substance. W. 0 . Ivermack.

Parenteral absorption of colloids. I. M.
•Jacoby (Biochem. Z , 192S, 203. 27S—279).—Intro
ductory to work not yet published.

P. \V. Cluttekbuck.
Carbon dioxide from  the unsevered vagus

oi the snake. G. H. P a r k e r  (J. Gen. P h y s io l,
1929, 12, 419—425).—The nervo p roduced  0-0*017—
0 0032 mg. of carbon  dioxide p e r g. p er m in . S epar
ation of the  nerve from  th e  b ra in  a n d  h e a r t produced  
no appreciable change in the  ca rbon  d ioxide o u tp u t.

E. Boyland.

M etabolism  of tw o breeds of p igs. T. D e ig s - 
TO3K (J. Agric.ScL, 1929,19, 140— 1S4).—Calorunetzie 
inv€stigaikiii3 o£ the metabolic changes in Middle 
White and Berkshire pigs are recorded. Internal and 
external thermal changes during fasting catabolism 
are examined. The bearing of the experimental 
results on the energy relationships of an animal 
during experiment and on the computation of main
tenance rations is discussed. A. G. P olla rd .

Spleen and calcium  m etabolism . F. P. U x d e r - 
h i l l  and E. G. Ceoss (J. Biol. Chem, 1929, 81, 163—  
165).—In  rabbits no alteration in the calcium meta
bolism was produced by splenectomy or by injection 
of nucleoprotein prepared from the spleen.

C. R . H a r ix g t o n .
Factors influencing calcium  balance. I. In

fluence of potential alkalinity on the utilisation  
of supplem entary calcium  lactate in  the m ature  
rat. V. V. Co l e , J. H. Sp e e r , and F. W. H ey l  (J. 
Amer. Pharm. Assoc, 1929, 18, 36— 42).—To main
tain calcium balance, adult rats fed on an acidotic, 
calcium-deficient diet required a daily addition of
4—5 mg. of calcium lactate, and with calcium carb
onate the rat came into calcium balance at about 
the same level. Calcium carbonate was probably 
entirely dissolved at this level and it gave a much 
better utilisation of the phosphorus than was secured 
with calcium lactate. Small additions of alkaline 
citrate to calcium lactate increased the percentage 
utilisation of both calcium and phosphorus; larger 
additions caused a greater, although not proportional, 
increase. Alkalinity probably had a favourable 
influence on the magnesium balances.

E. H. Sh a r p l e s .
Factors influencing the excretion of calcium .

B. H am ilton  and M. Mori arty  (Amer. J. Dis. 
Children, 1928, 36, 450—462).—The amount of 
calcium excreted by breast-fed infants depends only 
on the amount of calcium, magnesium, sodium, and 
potassium in the milk. Increase in pn of the (naturally 
buffered) intestinal contents may favour the formation 
of calcium soaps and phosphate. Addition of alkali 
or acid to the milk respectively increases or decreases 
the proportion of calcium excreted.

Chem ical  A bstracts.
Creatine and creatinine excretion in wom en. 

P. H odgson and H . B. L ew is  (Amer. J .  Physiol, 
1928, 87, 288—292).—In women with physical 
development greater than that of the ordinary woman, 
creatinine coefficients of the same order of magnitude 
as those of men wrere observed. Creatine was present 
in 93% of the urines analysed, indicating that creatin- 
uria in women is probably not related to the difference 
in muscular development between men and women.

B. A. E ag les .
Influence of hunger on the creatine content 

of m uscle and on the creatine and creatinine 
excretion of cats. A. P a lla d in  and S. E pelba u m  
(Biochem. Z , 1929, 204, 150— 164).—Fasting cats 
show creatine present in the urine at the fourth to 
sixth day and continually increasing; creatinine 
gradually falls so that the two curves cross. The 
sum of creatine- and creatinine-nitrogen increases 
throughout. The creatine content of the muscles
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increases during fasting up to the third fasting period 
and then diminishes. J. H. B ir k ix sh a w .

Have histidine and arginine any influence on 
purine synthesis in  the grow ing hum an organ
ism  ? P. Gyorgy and S. J. Thanxhauser (Z. 
physiol. Chem., 1929, 180. 2S6—304).—Addition of 
histidine and arginine to the ordinary milk diet of 
babies of 4—S months had no effect on uric acid or 
creatinine excretion. Addition of histidine to a 
synthetic diet consisting of caseinogen hydrolysate 
freed from histidine and arginine had no noticeable 
effect on the purine or other constituents of the 
urine. There is no evidence of any direct relation 
between histidine administered and the purine meta
bolism. J. H. Birkinphaw.

Cholesterol m etabolism . H. Beumer and F. 
Hepxer (Klin. Woeh.. 192S. 7. 1470; Chem. Zentr.,
192S, ii, 1121).—After injection of cholesterol (1—2 g.j 
no marked increase of the bile cholesterol or bile acid 
was observed in dogs with biliary fistula, but after 
intravenous injection of cholesterol into normal dogs 
the fsecal cholesterol was increased.

A. A. E l d r id g e .
A nim al calorim etry. XXXVIII. Specific 

dynam ic action of m eat in hypophysectom ised  
dogs. O. H. Ga e b l e r  (J. Biol. Chem., 1929, 81, 
41— i7).—The specific dynamic effect of protein in 
dogs was not altered by removal of the pituitary’ 
gland; the magnitude of the specific dynamic effect 
does not run parallel with changes in the amino-acid 
nitrogen of the blood. C. P.. R arccgtox.

Physiology of the liver. XVI. Respiratory  
quotient and basal m etabolic rate following re
m oval of the liver and injection of dextrose.
F. C. Majtn and W. M. B oothby  (Amer. J. Physiol.,
1928, 87, 486— 496).—The total amount of heat pro
duced in dogs is not directly affected by the total 
loss of hepatic tissue. The respiratory quotient 
increases immediately after removal of the liver. 
Dextrose has a greater specific dynamic action in the 
dehepatised animal than in the normal one.

B. A . E ag les .
P hysiology of the liver. XVII. Specific 

dynam ic action after rem oval of liver. C. M. 
W ilheltuj, J. L. B o llm a s , and F. C. Manx  (Amer. 
J. Physiol.. 1928, 87, 497—509).—Intravenous injec
tion of alanine or glycine into hepatectomised animals 
fails to raise the level of the consumption of oxygen 
but elevates the respiratory quotient. It is suggested 
that the specific dynamic action of amino-acids is 
not the result of direct stimulation brought about by 
the presence of unchanged amino-acids in the tissues.

• B . A . E a g les .
Significance of adenylic acid for m uscle  

function, n .  Deam ination of adenylic acid by 
m inced m uscle and am m onia form ation on 
m uscle contraction. G. E m b d e x , C. R eebeling  , 
and G. E. Se l t e r . U I. A m m onia form ation in  
m uscular work under various conditions. G. 
E m b d en  and H. TVa sserjtey er . IV. F ission  and 
re synthesis of the am m onia-producing substance 
in  m uscle activity. G. E m b d e x , M. Ca r s t e n s e x , 
and H. Schttmacher. V. Source of the am m onia  
formed on contraction. G. E m b d e x  and H.

W a sse r m ey e r  (Z. physiol. Chem.. 1928, 179, 149— 
160, 161—185, 186—225, 226—237).—II. The form
ation of ammonia by fresh minced muscle on keeping 
is considerably increased in presence of adenylic 
acid, but not of urea. More than 80% of the amino- 
group of the adenylic acid added may appear as 
ammonia. Electrical stimulation of frog’s muscle 
even for 1 sec. leads to an increase in the ammonia 
content. After prolonged stimulation the ammonia 
figure may be nine times its original value.

III. Rana esculenta has in May a higher content of 
ammonia-forming substance in the muscle than in 
winter or summer. Prolonged jumping causes a con
siderable increase in the ammonia content of the 
gastrocnemius. A similar effect is produced by 
electrical stimulation. After resting, especially in 
the dark, the ammonia decreases. In the autumn 
R. temporaria maintained at 26—27° showed effects 
similar to those observed in R. escidenia in May. 
Phosphorus poisoning likewise caused an increase in 
the ammonia content of the muscle. The ratio of 
lactic acid to ammonia showed wide variations.

IV. The formation of free ammonia on the con
traction of isolated frog’s muscle (gastrocnemius) is 
a reversible change. The recombination of the 
ammonia eliminated is most easily demonstrated in 
spring and summer frogs. In winter the reversibility 
is greater, so that it is difficult to show the initial 
increase in the ammonia under electrical stimulation 
except when this is so prolonged as to damage the 
muscle-tissue, thus interfering with the resynthesis. 
If the number of stimuli per sec. is doubled or quad
rupled, however, the resynthesis can be demonstrated; 
the ammonia shows a definite increase, the intervals 
being now too short for complete re-amination.

\  . Extracts from the hind-limb muscle of the frog 
and from the biceps femoris of the rabbit were 
investigated. The nitrogen in the copper-lime pre
cipitate together with that of the ammonia originally 
present in the extract was found to be equal to five 
times the nitrogen of the ammonia obtained after 
complete deamination by 2 % sodium hydrogen 
carbonate solution. It is concluded that adenosine- 
phosphoric acid and probably adenosine are the sole 
sources of the ammonia formed by muscle activity.

J. H. BirkdsSHAW.
Enzym ic deamination in m uscle. G. Sch m id i 

(Z. physiol. Chem., 192S, 179, 243—282).—Adenylic 
acid from muscle and adenosine are easily  deaminated 
by muscle juice from the rabbit, but adenine, guanine, 
guanosine, and guanosinephosphoric acid are un
affected. The ammonia production is due to two 
different deaminases, one specific for adenylic acid, 
the other for adenosine. A highly active muscle 
extract of adenylic acid deaminase was prepared by 
adsorption on aluminium hydroxide, from which it 
could be eluted by sodium phosphate solution. The 
adenosine deaminase remains in solution during the 
adsorption process. The optimum p a for the adenylic 
acid enzyme is 5-9.

Adenylic acid from muscle differs chemically from 
that of yeast, since the latter is unattacked by the 
muscle enzyme. The inosinic acid obtained by 
enzymic deamination of muscle-adenylic acid was 
isolated. J .  H. Birkoxshaw.
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Action of ions on the ageing of m uscle press- 
juice, and the influence of hydrogen-ion concen
tration. H. W a sserm ey er  (Z. physiol. Chem., 1928, 
179, 283—311).—Muscle juice in comparison with 
minced muscle shows a much smaller “ ageing ” effect 
as measured by loss of power to synthesise complex 
phosphoric acids. The artificial production of “ age
ing ” by the addition of various substances to rabbits’ 
muscle juice was examined. Sodium hydrogen 
carbonate, sodium hydroxide, and ammonia increase 
the rate of ageing. All these substances increase the 
pa of muscle juice which is normally' low, but carbon 
dioxide has a similar ageing effect although lowering 
the pn value. J. H. B ir k in sh a w .

Lactacidogen in denervated m uscle. L. d e  
Caeo (Boll. Soc. Ital. Biol, sper., 1927, 2, 642—646; 
Chem. Zentr., 1928, ii, 784).—Denervated muscle 
contains less lactacidogen and free calcium ions than 
normal muscle. The results accord with the known 
smaller content of lactic acid and greater content of 
glycogen. A. A. E l d r id g e .

Presence and exchange of pyrophosphate in 
cells. II. Am ount of readily hydrolysable
phosphorus com pounds in anim al and plant 
cells. III. Physiological behaviour of pyro
phosphate. K. L o h m a n n  (Biochem. Z., 192S, 203, 
164—171, 172—207).—II. Yeasts and striated muscle 
of vertebrates and invertebrates have the highest 
pyrophosphate content, muscles containing 0-4—
0-9 mg., and yeast 1 -6— 1-8 mg. P20 5 per g. moist wt. 
In frogs and rabbits, the pyrophosphate content of 
the heart and smooth muscle, liver, kidney, spleen, 
testicles, brain, and red blood-cells is smaller, corre
sponding with the smaller acid-soluble P20 5 content, 
and amounts to 0-1—0-4 mg. P20 5 per g. moist wt. 
With the roots of pea seedlings, 9% of the total acid- 
soluble phosphate is present as pyrophosphate. 
Three kinds of bacteria gave similar figures and it 
appears therefore that all cells which can utilise 
carbohydrate possess readily' hydrolysable phosphorus 
compounds.

111. The pyrophosphate content of the intact frog’s 
muscle remains unchanged while resting for 20  hrs. 
in oxygen and also during moderate stimulation, but 
■"'hen the stimulation is prolonged, hydrolysis of 
Pyrophosphate and formation of orthophosphate 
occur. In heat and chloroform rigor, almost all the 
Pyrophosphate is hydrolysed. Pyrophosphate does 
not diffuse out of muscle into Ringer’s solution, but 
is probably present in the cell and in the extract 
as a (protein) adsorption complex. The pyrophos
phate of frog’s inuscle-pulp or of the hydrogen 
carbonate-jjotassium chloride extract is completely 
hydrolysed during autolysis at 40°, about 75% of 
the orthophosphate arising during such autolysis 
being thus formed from pyrophosphate. The remain
ing 25% (i.e., 0-2—0-3 mg. P2Os per g. moist wt. of 
nogs muscle) arises only in part from Embden’s 
lactacidogen. Enzynnic hydrolysis of pyrophosphate 
is inhibited by orthophosphate. Respiration and 
the degradation of carbohydrates by' the cell are 
independent of the pyrophosphate fraction. The 
hydrolysis of pyrophosphate existing in fresh muscle 
Pulp is accelerated by 0-5M- and by 0-01—0-0031/-

potassium fluoride, but is inhibited by Intenai-^L^; 
concentrations (0 -1  i f ) ,  whereas hydrolysis of a■£• 
pyrophosphate is always inhibited by 
Pyrophosphate administered by the mouth is 
in the urine as orthophosphate.

P. W. C L r m s s r is ,
Extraction of pyrophosphate containing a w e  

from  m uscle. O. M e y e r h o f  and K. D o s n u x x  
(Biochem. Z., 1928, 203. 208—211).—Some of : . : 
iron contained in muscle is but loosely oomlwMtd -v.v; 
may' be removed along with pyrophosphate by trc&l- 
ment with a solution of mercuric chloride in hydro
chloric acid. It could not. be decided, howevr-r. 
whether the iron was combined wit h the pyrophosphste 
in the cell. P. W. CurTERBrcs,

M uscle-lactic acid in decapsulated rats. P. 
Mazzocco (Compt. rend. Soc. Biol., 1028. 99. 174— 
176; Chem. Zentr., 192S, ii. 1121).—After totalis
ation the muscle-lactic acid is somewhat greater in 
decapsulated than in normal rats.

A. A. E l d r id g e .
M etabolism  of carbohydrates in  norm al con

ditions and in starvation. G. Mouriqitand and 
A. Leulier (Compt. rend. Soc. Biol., 192S. 98. 1110— 
1113; Chem. Zentr., 1928, ii, 1230—1231).—With 
normal rabbits the liver-gly'cogen varies from 0-14 to
12-86% ; values for muscle are 0-07— 1-52%. Starv
ation values are 0-16—1-34 and 0-10—0-48, respect
ively. The blood-sugar of normal guinea-pigs is
0-93—1-50, and is reduced in starvation to 0-85—1-38.

A. A. E l d r id g e .
M etabolism  of lsevulose ; determ ination in  

blood and urine. R. C. Co r ley  (J. Biol. Chem.,
1929, 81, 81—98).—Lasvulose may be determined in 
aqueous solution, diluted urine, and protein-free 
blood-filtrates by heating with hydrochloric acid and 
diphenylamine, followed by' treatment of the solution 
with phenol and alcohol; the resulting blue colour is 
compared with that obtained by' similar treatment of 
a standard solution of laivulose. The error of the 
method is ±5% . After oral administration to rabbits 
of 6—7 g. per kg. of laivulose, small amounts of the 
latter appear in the blood ; after intravenous injection 
of 2  g. per kg. the excess laivulose disappears from 
the blood within 90 min. Hepatic poisons had little 
effect on the metabolism of laivulose; the latter 
exercises a protective cffect against overdosage with 
insulin, although its rate of disappearance from the 
blood is not affected byr the presence of excess of 
insulin. ' C. R. H aring  t o n .

Physico-chem ical theory of the cause of sw eet 
and bitter taste. N. W. T aylor  (Protoplasma,
1928, 4, 1—17; Chem. Zentr., 1928, ii, 901).—A 
discussion. A. A. E l d r id u e .

D istribution in the organism  of oil injected in  
the arterial system . L. B in e t  and R. F a b r e  (J. 
Pharm. Chim., 1929, [viiij, 9, 16—19).—Distribution 
of the oil was followed by examination of solvent 
extracts of the organs with Wood’s light (X=3650 A.) 
after injectionof oliveoil containing0 -0 1 % of diphenyl- 
anthracene. Extracts of the lungs, heart, skeletal 
muscle, liver, kidney, and spleen of a rabbit were 
examined. Visual examination with Wood’s light
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showed that the lung extract contained most of the 
diphenylanthracene. Photographic examination was 
necessary to compare the remaining extracts and, 
after the lungs, the muscle, followed by the liver and 
kidneys, showed the strongest deposition. Injection 
of aqueous suspensions of diphenylanthracene gave 
extracts from the organs which were only very faintly 
fluorescent. E. H. Sh a r p l e s .

Explanation of oligodynam ic action. H. 
F r e u n d l i c h  and K. S o l l n e r  (Bioehem. Z., 1928, 
203 , 3— 13).—When 40 sq. cm. of pure silver foil 
are kept in 100  c.c. of tap-water or distilled water 
for 3 days, 2 x  10-5  g. of silver per litre is dissolved 
and can be determined by Haber’s method (A., 1926, 
699). Algaj brought into such solutions adsorb most 
of the dissolved silver, the algas suffering oligo
dynamic injury. The silver adsorbed in 1 g. of dry 
algie amounts to 5 x  10-5 g. The silver is present in 
these solutions as silver ions, and the poisonous 
action on algoo may be imitated by a solution of silver 
nitrate containing the same concentration of silver 
ions. The fact that a glass surface which has been 
brought into contact with a silver solution retains its 
oligodynamic activity after washing is confirmed and 
depends on the adsorption of the silver by the glass, 
the silver penetrating deeply into its structure. When 
dilute solutions of silver nitrate are evaporated in 
glass vessels, the silver is almost completely adsorbed 
by the glass and may be recovered therefrom after 
careful washing away of all traces of the solution.

P. W. Clu tte r b u c k .
Neutralisation of the oligodynam ic power of 

copper by solutions of electrolytes. Application  
to m ineral w aters. P. L. Vio lle  and A. Gib e r t o n  
(Compt. rend., 1929,188,409— 411).—The property of 
distilled water of becoming toxic (e.g., to fish) when 
placed in contact with a copper surface for a few hours 
at the ordinary temperature is due to copper in the 
colloidal state, and the antitoxic effect of certain 
mineral waters is due to its precipitation by the ions 
of the dissolved salts. The antitoxic properties of 
anions increase with the valency, whilst cations are 
usually toxic and only calcium has a protecting 
effect. J .  Gr a n t .

Chemical nature of allergic substances. L. F.
L o eb  (Bioehem. Z., 192S, 203, 226—236).—Guinea- 
pigs are sensitised specifically against an aqueous 
extract of goose-feathers. The extract contains
0-4 mg./c.c. of total nitrogen, about half of which is 
colloidally dispersed and precipitable by colloidal 
ferric hydroxide and gives reducing, sulphosalicylic 
acid, ninhydrin, and Molisch reactions. The colloid
ally dispersed nitrogenous substance may be pre
cipitated by alcohol and then contains only a trace of 
reducing substance and gives a positive sulphosalicylic 
acid reaction, a negative ninhydrin, and a doubtful 
Molisch reaction. Specific sensitisation is similarly 
obtained with this alcohol precipitate, but not with 
the filtrate, which contains only molecular dispersed 
nitrogen and considerable amounts of reducing sub
stance and gives positive ninhydrin and Molisch 
reactions. Guinea-pigs are similarly sensitised against 
aqueous extracts of pollen of the ordinary pine 
(Pinus sylvestris) and against the alcoholic precipitate

thereof, the latter containing only the colloidally 
dispersed nitrogen and no reducing substance.

P. W. C lu tterbu ck .
Value of dextrose in m aintaining acid-base 

equilibrium  of the blood in pregnant animals.
II. Effect of period of chloroform  anaesthesia 
in  pregnant anim als : lack of protection con
ferred by dextrose. W. d e  B. M acN id e r  (J. 
Pharm. Exp. Ther., 1929, 3 5 , 31— 4S).—The degree 
of protection afforded by the administration of a 
solution of dextrose to pregnant dogs against the toxic 
effects which follow periods of ether anaesthesia was 
greatest in young dogs in the early stages of pregnancy. 
No protection is afforded when chloroform is sub
stituted for ether as the anaesthetic. The toxic action 
of the chloroform i3 revealed in a decrease in the 
reserve alkali of the blood, in the elimination of 
phenolsulphonephthalein, and in urine formation; 
albumin, casts, and acetoacetic acid also appear in 
the urine. F. C. H at-fold .

Fixation of colloids caused by chloroform.
G. Spagnol  (Atti R. Accad. Lincei, 1928, [yi], 8, 
515),—If colloidal mercuric sulphide (0-15 g.) is 
injected into the ear vein of a rabbit and at the 
same time chloroform is applied to the side of the 
animal by means of a pad of cotton-wool, the sub
cutaneous tissue beneath the chloroformed spot 
shows a distinct black deposit of the sulphide when 
the rabbit is killed (after 2 hrs. or 8 days). A similar 
result is observed when trypan-blue (0-0 0 1 g.) is 
injected into the jugular vein of a guinea-pig.

T. H . P o pe .
Ethylisoam ylbarbituric acid (amytal) as 

anaesthetic for cats. M. G. M u lin o s  (J. Pharm. 
Exp. Ther., 1928, 3 4 ,425—435).—Subcutaneous doses 
of 0 -1 g. of amytal per kg. body-weight give a safe 
anaesthesia with quiet induction. This anesthetic 
does not affect the blood-sugar or interfere with the 
effect of insulin. E. B oyland .

B inding power of serum  for alkaloids, and 
the inhibition of th is effect by homologous 
alcohols. Theory of narcosis. R. B e u t n e r  and 
E. H y d e n  (J. Pharm. Exp. Ther., 1929, 35, 25— 
30).—The relative amounts of the alcohols of the 
series propyl to octyl alcohol which will set free a 
trace of the bound pilocarpine in mixtures of cattle- 
serum with pilocarpine have been determined. It is 
suggested that the action is one of adsorptive replace
ment. The activity of hexyl alcohol represents a 
maximum in this series. Since the narcotic power 
of these alcohols increases continuously with the 
length of the carbon chain, it is suggested that these 
results support a theory of narcosis based on lipoid 
solubility rather than Traube’s theory of surface 
action. F. C. H atpold .

Occurrence of caffeine in hum an m ilk  after 
ingestion of coffee. E . Sc h il f  an d  R . W ohixz 
(K lin. W och., 1928, 7, 11S6; Chem. Z en tr., 1928, ii, 
6S4).—Of th e  ingested  caffeine, 1% was found  in  the 
m ilk . " A. A. E ldridgf-

Influence of choline on blood-sugar. F. P-
U n d e r h il l  and J. P e t r e l l i (J. Biol. Chem., 1929, 
81 , 159— 162).—Subcutaneous injection of sub-lethal
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(loses of choline causes in rabbits (but not in dogs) 
marked hyperglycaemia but no glycosuria.

C. R. H a rin g to n .
Changes in blood-dextrose in rabbits after 

intravenous injections of histam ine. M. L. 
JIenten  and H. M. K r u g h  (J. Infect. Dis., 1928, 43, 
117—120).—Experiments with normal and immunised 
rabbits are described. Ch em ical  Abstracts .

Influence of ergotam ine on blood-sugar con
centration. L. Riof: and L. V e szelszk y  (Arch, 
exp. Path. Pharm., 1929, 139, 10—13).—Small doses 
of ergotamine (0-5—1-5 mg. per kg.) in rabbits pro
duce a hypoglycsemia; larger amounts (2-0—2-5 mg. 
per kg.) cause a hyperglycacmia. B. A. E a g les .

Influence of ergotam ine on the blood-sugar  
of animals and m an. M. B ufano and A. Masini 
(Riforma Med., 1927, 43, No. 38, 21 pp .; Chem. 
Zentr., 1928, ii, 908).—Administration of ergotamine 
causes a fall in the blood-sugar which is ascribed to 
diminished glycogenolysis in the liver.

A. A. E l d r id g e .
Reduction processes in  m uscle under the 

action of guanidine. L. Ca lifa n o  and M. d A L is e  
(Riv. Pat. sper., 1927, 2, 288—293; Chem. Zentr.,
1928, ii, 1121).—The muscular oxidation processes of 
Bufo are increased by guanidine.

A. A. E l d r id g e .
ESect of hydrazine, hydroxylam ine, and 

aminoguanidine on the excretion of uric acid.
X. Nielsen  and G. E. W id m a rk  (Upsala Lakarefor. 
forh., 1927, [ii], 33, 327—333; Chem. Zentr., 1928, ii, 
1229).—The uric acid excreted by normal rats was
7—8 mg. per kg. per day; the administration of 
hydrazine, hydroxylamine, or aminoguanidine did not 
cause increased elimination of uric acid.

A. A. E l d r id g e .
Effects of drugs on secretion of uric acid in  

the fowl. O. S. Gibbs (J. Pharm. Exp. Ther., 1929, 
35, 49—62).—The immediate response of the blood- 
uric acid content and the uric acid output to pro
cedures which change the renal activity renders the 
fowl especially suitable for studies of renal function. 
Clamping of the ureters leads to a rise in the blood- 
uric acid concentration ; there does not, however, 
appear to be any storage of uric acid by the kidneys. 
The effects of atropine, pilocarpine, physostigmino, 
adrenaline, pituitrin, atophan, hexamine, and uric 
acid were studied, but no changes suggestive of 
nervous control other than vascular effects were 
observed. Uric acid stimulated its own excretion, 
pituitrin caused a decrease in the urinary water 
secreted, and atophan of the uric acid.

F . C. H a pfo ld .
Action of certain heterocyclic com pounds on 

the autonomic nervous system . R . H tjnt and 
R- R. R en siia w  (J. Pharm. Exp. Ther., 1929, 35, 
*5—98).—The muscarine- and nicotine-like actions 
of certain compounds on the circulation have been 
studied. 1-Carboxymethylpyridiniuin bromide gave a 
weak muscarine effect, the action was more marked 
with methyl nicotinate and 1 -acetoxyethyl-l-methyl- 
piperidinium iodide and it became intense with
1-carbethoxymethylpyridinium bromide and 3-carbo- 
methoxy-l-methylpyridinium iodide. In all cases

there was an absence of nicotine-like action. 1-Acet- 
oxymethylpyridinium chloride had a weak nicotine
like stimulating action, and methyl 1 -methyltetra- 
hydronicotinate and 3-carbomethoxy-1 -methyl-1 -ethyl 
piperidinium bromide gave an even more definite 
action in addition to an active muscarine effect.
l-Carbethoxymethyl-2 -methylpyridinium bromide had 
a brief, weak, paralysing, nicotine-like action. 1 -Carb- 
ethoxymethylpiperidinium bromide, l-methyl-2 -pyrid- 
one, l-ethyl-2 -pyridone hydrobromide, and 1 -diethyl- 
pyrrolidinium bromide were devoid of muscarine or 
nicotine actions. The muscarine-like actions of
1-carbethoxymethyl-l-methylpiperidinium iodide and
1  -carbethoxymethyl- 1  -ethylpiperidinium bromide were 
not very pronounced but were more marked after 
the administration of large doses of nicotine, although 
neither salt had a marked nicotine-like stimulating 
action. jV-’Dimethylhexamethyleneammonium brom
ide had no muscarine-like action. Other effects are 
noted and the relationship between chemical con
stitution and pharmacological action is discussed.

F. C. H a ppo l d .
Comparative studies of ephedrine, r-ephedrine, 

and .¿-ephedrine. II. Comparative toxicity. 
C. P a k  and B. E. R e a d . III. E Sects on the 
nasal m ucous m em branes. T. K in g  and C. P a k  
(Chinese J. Physiol., 1929, 3, 81—92, 95—108).—II. 
In rabbits, frogs, rats, and dogs ephedrine is definitely 
more toxic than r-ephedrino (ephetonine) and the 
latter is more toxic than ^-ephedrine.

III. Ephedrine, r-ephedrine, and ^-ephedrine cause 
shrinkage of the nasal mucous membrane, the activity 
being greatest with the first compound and smallest 
with the last. W. O. K er m a c k .

B iochem ical properties of pyridine and quinol
ine derivatives. A. B in z  and C. R a th  (Bioehem . 
Z., 1928, 203, 218—222).—The chemotherapeutic 
action of a number of derivatives of pyridine and 
quinoline containing arsenic and iodine (A., 1927, 
580, 890) is investigated with the view of establishing 
a relationship between chemical constitution and 
biological activity. The dose of 2 -hydroxypyridine-
5-arsinic acid just tolerated by a mouse is 30 times 
as great as that of atoxyl and 2'6 6  times that of 
tryparsamide. Rabbits tolerate 1 g./kg. body- 
weight, the arsenic content of which is 75 times the 
normal toxic dose of arsenic. The curative dose of 
this acid for mice which had been infected with 
trypanosomes was 1-2 mg./g. body-weight. 5-Iodo-
2 -hydroxypyridine has no action on animals infected 
with trypanosomes, but a decidedly beneficial action 
in staphylococcal and streptococcal infections. 2 - 
Aminopyridine-5-arsinic acid behaves similarly to the 
corresponding hydroxy-derivative. Pyridine-3-arsinic 
acid causes only a transient decrease of the number 
of trypanosomes. 2-Halogenopyridine-5-arsinic acids 
are more toxic and have less action on trypanosomes, 
but when the halogen is in the ortho-position to a 
hydroxy-group, e.g., in 3 -chloro-2 -hydroxypyridine-
5-arsinic acid, the action on trypanosomes is retained 
and increases with increasing weight of the halogen. 
Chemotherapeutic action appears therefore to depend 
on the presence adjacent to nitrogen of a group which 
permits tautomerism. Similarly, whereas unsubsti-
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tutecl quinolinearsinic acids have 110 chemotherapeutic 
action, the corresponding 2 -hydroxy- (carbostyryl) . 
derivatives are strongly parasitotropic.

P. W. Clu tte r b u c k .
Tobacco sm oking. II. A. W in t e r s t e in  and 

E . Arosnon  (Z. Hj'g. Infekt.-Krankh., 1928, 108, 
530—553; Chem. Zentr., 1928, ii, 689—690).—The 
main current from a cigarette carries about 25% of 
the nicotine into the mouth, at least 50% passing 
into the air; from a cigar 60% reaches the mouth. 
The main current from cigarettes of light tobaccos 
contains markedly less nicotine than that from dark 
tobaccos. A. A. E l d r id g e .

Pharm acology of pyridylpyrroles and deriv
atives of 2-am inopyridine. E. D in g em a n se  and 
J. P. W ib a u t  (Arch. exp. Path. Pharm., 1929, 138, 
379; cf. A., 1928, 919).—A question of priority.

W . O. K erm ack .
Chemical changes in m uscle produced by 

drugs. H. N. E ts (Amer. J. Physiol., 1928,87,399— 
405).—Pilocarpine produces a decrease and atropine 
an increase in the sodium, potassium, calcium, and 
magnesium content of trichloroacetic acid extracts of 
the small intestine. Adrenaline produces an increase 
in the sodium and calcium and a decrease in the 
potassium and magnesium. * B. A. E a g les .

Relationship between chem ical constitution  
and physiological action. II. M iotic activity 
of urethanes derived from  the isom eric hydroxy- 
benzyldim ethylam ines. E. Sted m a n  (Biochem. 
J., 1929, 23, 17—24).—The following urethanes were 
prepared : methylurethane of m-hydroxybenzyldimethyl- 
atnine, m. p. S6° (hydrochloride, m. p. 175°; meth
iodide, m. p. 162°); eihylurethane of m-hydroxybenzyl- 
dimethylamine, an oil (hydrochloride, m. p. 156°; meth
iodide, m. p. 155—156°); phenylurethane of m-hydroxy- 
benzyldimethylamine, m. p. 93° (hydrochloride, m. p. 
175°); methylurethane of 'p-hijdroxybenzyldimethyl- 
amine, m. p. 72° [hydrochloride, m. p. 180°; 
methiodide, m. p. 18S° (decomp.); methochloride, m. p. 
about 1 1 0 °]; ethylurethane of p-hydroxybenzyldimethyl- 
amine (hydrochloride, m. p. 165°; methiodide, m. p. 
1S6°); phenylurethane of p-hydroxybenzyldimethyl- 
amine, m. p. 126° (hydrochloride, m. p. 182°); methyl
urethane of o-hydroxybenzyldimethylamine, m. p. 76° 
(hygroscopic hydrochloride', methiodide, m. p. 175°); 
ethylurethane of o-hydroxybenzyldimethylamine (meth
iodide, m. p. 149°); phenylurethane of o-hydroxybenzyl
dimethylamine, m. p. 90° (methiodide, m. p. 171°); 
methylurethane of choline iodide, m. p. 174°: methyl
urethane of tropine, m. p. 126° (hydrochloride, m. p. 
263°).

Miotic activity was confined to the methylurethanes 
of the isomeric hydroxybenzyldimethylamines, the 
urethanes of choline iodide and tropine being inactive 
in 2% solutions. The activities of the" methyl
urethanes of the isomeric hydroxybenzyldimethyl
amines are in the order o > p > m .  Conversion of the 
tertiary basic group into the quaternary ammonium 
group increased the activity of the 0-, diminished that 
of the m-, and abolished that of the p-compound.

S. S. Z il v a .
B io-assay of aconite and its preparations. I. 

Lethal dose of aconitine to rats. J .  C. M u n c h

and G. S. G ittinc.er  (J. Amer. Pharm. Assoc., 1929, 
18, 17—24).—The fatal dose of aconitine (killing 2 
out of 3 animals), when injected subcutaneously into 
white rats by the U.S.P. method, is 0*175 mg./kg. 
Wild rats are equally or somewhat less susceptible. 
Injected intraperitoneally the fatal dose is 0-10 mg./kg. 
Variations in susceptibility of individual rats are large 
and a number of test animals must bo used.

E. II. Sh a r ples .
Adsorption of poisons by “ adsorbin,” kiesel- 

guhr, and kaolin. Y. Takaiiasiu (Okavama Ig. 
Zasshi, 1927, 39, 1123—1132; Chem. Zentr., 192$.
ii, 970).—The poisonous action on excised rabbit’s 
intestine of strychnine, cocaino (strongly absorbed), 
adrenaline, strophanthin, or pilocarpine (absorbed 
•with difficulty) is inhibited by adsorption from the 
nutrient solution or from tho tissue by the above 
substances, in order of decreasing effect. Animal 
charcoal is more effective. A. A. E ldridgk.

Adsorptive effect of barium  sulphate on in
testinal toxins. I. Sp a d o l in i (Boll. Soc. Ital. Biol. 
Sper., 1927, 2, 597—601; Chem. Zentr., 1928, ii, 
1002).

Action of m agnesium  salts on blood-sugar.
S. L ang and L. R ig 6 (Arch. exp. Path. Pharm.,
1929, 139, 1—9).—Subcutaneous injection of small 
quantitiesof magnesium salts (0-0025—0-1 g.of magnes
ium chloride and 0-0025—0-005 g. of the sulphate 
per kg.) in rabbits produces a decrease in the blood- 
sugar concentration; larger doses result in an increase. 
Ergotamine increases the blood-sugar-raising action 
of magnesium salts. B. A. E agles .

Action of chlorates, in  particular potassium  
chlorate, on blood in anim als. J. L. U lrich 
and V. A. S h terno v  (J. Pharm. Exp. Ther., 1928,
34, 391—406).—Toxic doses of chlorates -were given
orally and intraperitoneally. Potassium chlorate, 
which converts haemoglobin into met haemoglobin in 
vitro, does not always do so in vivo. Magnesium and 
calcium chlorates are both toxic and produce no 
methacmoglobin in vivo. Definite doses of sodium 
chlorate (6— 8 g. per kg. body-weight) invariably 
produced methsemoglobin. Such doses were toxic in 
45 min. E. B oyland .

Comparative [toxic] action of hypertonic solu
tions of chlorates and chlorides of potassium, 
sodium , calcium , and m agnesium . J. L. U lrich 
and V. A. Sh ter n o v  (J. Pharm. Exp. Ther., 1929,
35, 1— 15).—Hypertonic solutions of the above salts 
were administered either intraperitoneally or orally to 
rabbits, guinea-pigs, cats, and albino rats. Approx
imately isotonic solutions were also occasionally 
injected intravenously. The average lethal doses of 
these salts for rats were determined for the two 
methods of administration. The chlorides were gram 
for gram more toxic than the chlorates, but if the 
average lethal doses were expressed on a molecular 
basis and administered intraperitoneally the chlorates 
of sodium and calcium were more toxic than the 
chlorides, i.e., a greater number of chloride molecules 
were required to produce death. This was also true 
with orally administered magnesium salts. The 
toxicity of the chlorates decreased in the order
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calcium, magnésium, potassium, and sodium, irre
spective of the method of administration; when 
injected intraperitoneally the chlorides decreased in 
toxicity in the order magnesium, calcium, potassium, 
and sodium, but administered orally the decrease 
followed the order potassium, magnesium, calcium, 
and sodium. The effect of these salts on the heart 
and respiration has been studied and the general 
symptoms are described and discussed. The salts 
were toxic only in large doses; their toxicity is 
ascribed to the cations rather than to the common 
chloride and chlorate anions. F. C. H a ppo l d .

Influence of calcium  on the fauna of peaty  
waters. I. A. S m o r o d in cey  and A. N. A dova  
(Bull. Soc. Chim. biol., 1928,10,1298—1305).—Water 
from Carex swamps (average p a 7-728, average 
calcium content per litre, 46-83 mg.) contains large 
numbers of the larvæ of Ancrpkdea, whilst water from 
sphagnum swamps (average p n 5-04, average calcium 
content per litre, 10-61 mg.) is invariably devoid of 
these larvæ. Examination of other peaty waters 
shows that low calcium contents generally accompany 
Iow^h and small number of larvæ.

G. A. G*. G oug h .
Pharmacology of bism uth salts. V. D istr i

bution of b ism uth  in  tissues. C. S. L e o n a r d . 
VI. Perm eability of the placenta to bism uth.
C. S. Le o n a r d  and R. B . L o v e . VII. Concen
tration of b ism uth in  the blood of dogs after 
intramuscular injection of b ism uth  antiluetics.
G. S. L eonard  and A. F. Se ib e r t  (J. Pharm. Exp. 
Ther., 1928, 34, 333—346, 347—354, 355—364).—
V. Lethal and sub-lethal doses of soluble bismuth 
salts were injected intramuscularly into rabbits and the 
bismuth present in different organs was determined by 
the method previously described (A., 1926, 975). The 
average order of fixation was : kidney (highest), 
spleen, adrenals, liver, lung, brain, and heart. Twenty- 
ionr hrs. after injection of the bismuth compound 
blood contained 0-0035 mg. bismuth per c.c., whilst 
bile contained 0-03 mg. per c.c. The significance of 
this in the bismuth treatment of neuro-syphilis is 
discussed.

VL Intramuscular injection of dipotassium bismuth 
tartrate and sodium bismuth tartrate in rabbits and 
cats produced no trace of bismuth in foetal organs, 
unless the lethal dose were exceeded, when appreciable 
amounts were found in  the foetal kidneys. The 
placenta, however, always contained bismuth.

VII. The bismuth content of blood and urine of 
dogs was determined after injection of 40—50 mg. Bi 
(as dipotassium bismuth tartrate) per kg. body- 
weight. The urine always had a higher concentra
tion of bismuth than the blood. With massage of 
the injection site, bismuth was found in the blood
- hrs. after injection ; without massage this took 24 

The maximum concentration in the blood of 
0-001—0-003 mg. per c.c. is maintained for 48 lus. 
after the injection, after which it declines, although 
bismuth is detectable in the blood for some weeks.

E. B oyla n d .
Liposoluble bism uth com pounds. C. L eva D in  

(Ann. Inst. Pasteur. 1928, 42, 1489—1535)—The 
tolerated dose of basic bismuth a-carbethoxy-[3-

A A

methylnonoate in the rabbit after intramuscular 
injection is 0-033 g. of bismuth per kg. body-weight. 
Its therapeutic efficiency in rabbits infected with 
S'pirochœta cuniculi depends on its rapid resorption, 
the creation of a local bismuth depot, and its gradual 
assimilation. B. A. E a g l es .

Adsorption of dyes by the serum  in  lead  
poisoning. A. S eitz  (Klin. Woch., 1928, 7, 1234—  
1235; Chem.Zentr., 1928,ii, 1115— 1116).—Inhibition 
by serum of the diffusion of dyes is less marked in 
lead poisoning. A. A. E l d r id g e .

Marked action of organic com pounds of lead  
on experim ental carcinom a in m ice. E. K r a u se  
(Ber., 1929, 6 2 , [B], 135— 137).—The following com
pounds have been used : lead tri-n-propyl fluoride, 
tri wo butyl bromide, triwoamyl bromide, lead tri cyclo- 
hexyl and its iodide, lead triphcnylcycZohexyl, lead 
tetraphenyl, triphenyl, triphenyl bromide, triphenyl 
fluoride, diphenyl dibromide, tin tetraphenyl, tri
phenyl, triphenyl bromide, and triphenyl »-propyl. 
The toxicity of organo-metallic compounds depends 
to a greater extent on constitutive influences than on 
solubility in water, which is possessed to a sensible 
degree only by lead tri-n-propyl fluoride. The latter 
compound is particularly effective against carcinoma. 
Lead triwobutyl bromide and lead tetraphenyl are 
very useful and lead tricydohexyl is relatively active. 
The other compounds are less useful and the tin 
derivatives are unsuitable. H. W r e n .

Influence of heavy m etals on the basal m eta
b o lism  of guinea-pigs. G. S o stberg  and M. 
St e u b e r  (Biochem. Z., 1928, 2 0 3 , 385—388).—Injec
tion of Ringer’s solution and of “ electrofcrrol ” had 
no cffcct on basal metabolism but' of “ collargol ” 
caused a 12% and of “ solganol ” (a gold preparation) 
a 20% increase. P. W. Cl u t t e r b u c k .

Behaviour of the blood-sugar values after oral 
adm inistration of yeast. A. B ic k e l  a n d  G. N ig - 
m ann  (B iochem . Z., 1928, 2 0 3 , 421—428).—O ral 
a d m in is tra tio n  of 5 g. of d ried  y e a s t in  100 c.c. of w ater 
to  n o rm al dogs w hich h ad  been  s ta rv e d  fo r 24 lu s .  
caused a  considerable decrease of b lood-sugar 4— 6 
hrs. a f te r  ad m in is tra tio n . P. W. Cl u t t e r b u c k .

Effect of oral adm inistration of yeast on 
carbon- and oxidation-quotients of urine. P.
H offm a nn  (Biochem. Z., 1929, 2 0 4 , 208—214).—• 
Dried yeast orally administered to rabbits decreases 
the carbon and oxidation quotients of the urine when 
these have been artificially raised by feeding dextrose. 
The action is very similar to that of insulin.

J. H. B er k in sh a w .
Concentration of the [respiratory] enzym e- 

iron in the cell.- O. W a r b u r g  and- F. K u b o w itz  
(Biochem. Z., 192S, 2 0 3 ,95—98).—1 g. of baker’s yeast 
(dry substance) contains less than 4X10"7 g. of iron 
combined as tho respiratory enzyme. Since 1 g. of 
baker’s yeast (dry ■weight) contains about 10 -4 g. of 
iron, less than 1/250 of the iron is present as iron of 
the respiratory enzyme. P. W . Clu t t e r b u c k .

Biolum inescence. VI. M echanism  of lum in
escence in Cypridina : luciferin and luciferase. 
S. K and a  (Sci. Papers Inst. Phys. Chem. Res., Tokyo,
1929, 9, 265—269).—When equal volumes of an
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aqueous solution of luciferase and a methyl-alcoholic 
solution of luciferin arc mixed in the dark no lumines
cence is observed, but if distilled water is then added 
slowly luminescence becomes just perceptible in pres- 
cnco of about 60% of water and 40% of methyl 
alcohol. When further water is added the intensity 
of luminescence reaches a maximum and then gradu
ally decreases. A theory is suggested to explain these 
phenomena. W. O. K erm ack .

Separation of the enzym es of barley m alt.
III. A m ylase and m altase. H. P r in g s h e im  and 
E. T h ilo  (Biochem. Z., 1928, 203 , 99—102).—When 
malt is kept for 3 days at the ordinary temperature 
with 87% glycerol, the extract freed from glycerol 
by dialysis contains a highly active amylase, but is 
free from maltase. The residue containing maltase is 
not, however, completely freed from amylase by such 
extraction. Extraction with glycol effects a similar 
separation, but the maltase activity is considerably 
decreased (cf. A., 1926, 202, 976).

P . W. Cl u t t e r b u c k .
Complem ent of tlie am ylases. VII. J .  B o n d i 

(Biochem. Z., 1928, 203 , 88—94).—Egg-albumin 
digested with pepsin has only a slight, but digested 
with trypsin a greater, complement action, whilst 
albumin digested first with popsin and then with 
trypsin has a still greater action. It is suggested 
that the activator contained in yeast complement is 
formed from the yeast-protein by the proteolytic 
enzymes of the yeast (cf. A., 192S, 12S0).

P. W. Cl u t t e r b u c k .
Enzym es and light. XIII. L. P in c u s s e n . 

Action of light on takadiastase in presence of 
sensitisers. Y. K a m ba y a sh i (Biochcm. Z., 1928, 
2 03 , 334—342).—The variation of the extent of 
inactivation of takadiastase on irradiation with ultra
violet light with changes of p a and of purity and 
dilution of enzyme is investigated in presence and 
absence of the sensitisers eosin. sodium anthraquinone- 
disulphonate, and sodium dichloroanthracenedisulph- 
onate. With a concentration of 0-01% of sensitiser, 
the action of light is no greater than in its absence. 
The degree of inactivation decreases with increasing 
concentration of sensitiser but to different extents 
with the three substances. The action of light on 
takadiastase purified by adsorption on aluminium 
hydroxide and eluted with phosphate is considerably 
greater than on the untreated enzyme, 16—22% of 
the untreated and 36—48% of the purified enzyme 
being destroyed. Dilute enzyme solutions are more 
strongly inactivated than concentrated. Inj ury of the 
purified enzyme by light is never greater and often 
less in presence than in absence of sensitisers (cf. A.,
1926, 432, 757; 1928, 795). P . W. Cl u tte r b u c k .

Specificity of enzym ic fission  of m altose. R.
W eid en h a g en  (Z. Ver. deut. Zucker-Ind., 1928,78S—  
795).—Leibowitz has assumed the existence of two 
types of maltase, viz., glucosido-maltase present in 
yeast, and gluco-maltase present in barley and in 
takadiastase, the latter type being incapable of 
hydrolysing a-methylglucoside or maltosazone (cf. 
A., 1925, 1S4; 1926", 322). This view is not shared 
by the author, who found that a-methylglucoside is 
readily hydrolysed by barley maltase if sufficiently

concentrated enzyme solutions are used. The fact 
that maltase in different materials may exert its 
maximum activity at different pa values docs not 
disprove the identity of the enzyme in the different 
materials, since the effect of activating and inhibiting 
substances has to be considered. J. H. L ane .

Enzym ic fission  of sucrose. II. R. W eid k k - 
h a g en  (Z. Ver. deut. Zucker-Ind., 1928, 781—787; 
see also A., 192S, 1157, 1281).—Of the two sucrose- 
splitting enzymes in yeast, viz., a-glucosidaso and 
fi-A-fructosidasc, the former is present in much smaller 
amount than the latter and is inactive at p n 4-7, the 
optimum reaction for fructosidase. Their behaviour 
towards raffinose affords a means of distinguishing 
them, since x-glucosidase has no action, whilst the 
fructosidase produces melibiosc and lacvulosc. Melez- 
itose, a glucosidofructosidoglucose in which the fruct- 
osidoglucose portion of the molecule is supposed to 
have the constitution of sucrose, is not attacked by 
fructosidase, but is completely hydrolysed to hexoses 
by a-glucosidase; hence it appears to bo a-glucosido- 
(3-7i-fructosido-a-glucoside. , J. H . L a n e .

Liberation of invertase from  yeast. R. W ill- 
sta tter  and W . Grassm ann  (Biochcm. Z., 1928,203, 
308—312).—Yeast is treated with ethyl acetate and 
digested with pepsin or trypsin and the invertase 
finally liberated into aqueous solution from the residue 
by treatment with malt diastase or papain. Activ
ation of papain by hydrogen cyanide accelerates the 
liberation of invertase (cf. A., 1921, i, 823).

P . W . Cl u tte r b u c k .
Form ation of acetaldehyde from  pyruvic acid 

in  the autolysis of red and w hite m uscle. A. 
U t e v s k i (Biochem. Z., 1929, 20 4 , 81—87).—In the 
autolysis of white muscle of the rabbit, cock, and 
hen, smaller amounts of acetaldehyde are formed 
than in the red muscle and in the breast muscle of 
the pigeon. Only red muscle and the breast muscle 
of the pigeon can convert sodium pyruvate into 
acetaldehyde. J. H . B erkinshaw .

Titration m ethod for lipase. L. G 6zo n y , J. 
Gs e l l , and F. H o f f e n r e ic h  (Biochem. Z., 1929, 204, 
126—139).—Mono- or tri-butyrin is added to serum 
in a number of known dilutions, and caseinogen dis
solved in sodium hydroxide and brought to p a 5-6 is 
then added; the free acid liberated by. the serum- 
lipase precipitates the caseinogen. The dilution at 
which turbidity just ceases is observed. A compar
ative series of lipase determinations in various animal 
sera is given and the effect of various substances on 
lipase action is studied. J. H . B irkin 'SHAW.

Stereochem ical specificity of liver- and pan- 
creas-lipase. H . H . W e b e r  and R. Ammon (Bio
chem. Z., 1929, 204 , 197—207).—The dissociation 
constant of the compound of liver-lipase with methyl 
¿-mandelate is lO-3'75 and with the Z-mandelate 10 '2'9. 
The ratio of the hydrolysis constants is 1 : 1-75. The 
dissociation constants of the corresponding com pounds 
of pancreas-lipase are equal and have the value 10 ~18- 
The ratio of the hydrolysis constants is 1:1-7 in 
favour of the Z-ester. The optical decomposition 
specificities peculiar to the two lipases agree quan
titatively in spite of the opposite nature of their 
optical total specificity. J. H. B irk in s h a w .
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Hydrolysis of ethyl lactate by liver-esterase.
P. R ona and R. I t elso h n -Sc h ec h ter  (Biochem. Z., 
1928, 203, 293—297).—Of the ethyl esters of d-, 1-, 
and dl-lactic acid, the esterase of pig’s liver hydrolyses 
the d-ester most readily. P. W. Cm ttter b u c k .

Activation of Ricinus lipase by acids. S. 
Mu k a i (J. Soc. Chem. Ind. Japan, 1928, 3 1 , 759— 
765).—There is a magnesium compound in castor 
seeds which inhibits the activity of lipase, and acids 
used for the activation of lipase dissolve and remove 
this compound. The activated lipase, which had been 
previously treated with 0-05iV-sulphuric acid, showed 
nearly the same activity from p B 3-5 to 6 -8 .

Y. T om oda .
An enzyme [effecting hydrolysis of allantoin].

R. F osse and A. B r u n e i. (Compt. rend., 1929, 188 ,
426—428).—A new enzyme, allanloinase, which hydro
lyses allantoin to allantoic acid, is found in the seeds 
of many leguminous plants. G. A. C. G oug h .

Enzymic proteolysis. IV. E. M islo w itzer  
. (Biochem. Z., 1928, 203 , 323—333).—The amino- 
groups liberated during hydrolysis of the CO'NH 
groups of protein belong to the lower degradation 
products and the carboxyl groups to the colloidal 
residue. In the initial hydrolysis of caseinogen (cf. 
A., 1928, 923, 1401) the amino-groups present in the 
colloidal fraction show scarcely any change, whilst 
the carboxyl groups increase considerably.

P. W. Clu tte r b u c k .
Specific action of proteolytic enzym es and its  

significance in determ ining the structure of 
proteins. E. W aldsc  inn d t-L eitz  (Collegium, 
1928, 543—554).—Clupeine, salmine, and scombrine 
are strongly hydrolysed by trypsin-kinase, and moder
ately by trypsin and papain-hydrocyanic acid, but not 
by erepsin, pepsin, and papain. Histone, caseinogen, 
fibrin, gelatin, gliadin, and albumin are not hydro
lysed by erepsin or trypsin, but are moderately hydro
lysed by trypsin-kinase, pepsin, or papain, and, except 
albumin, are strongly hydrolysed by papain-hydro
cyanic acid. Globulin is hydrolysed by trypsin-kinase 
and pepsin. Silk fibroin and keratin are not hydro
lysed by any of these enzymes. Synthetic dipeptides, 
derived from amino-aeids occurring in proteins, e.g., 
glycyl- and leucyl-glycine, glycyltyrosine, and histidyl- 
glycine, are hydrolysable by erepsin only, except in 
certain instances, e.g., phenylalanylargininc and glut- 
amyltyrosine, which are hydrolysable by trypsin and 
trypsin-kinase also. Mere lengthening of the peptide 
chain does not induce hydrolysis. The introduction 
of a tyrosine molecule renders tri-, tetra-, and penta- 
peptides capable of hydrolysis by trypsin and trypsin- 
kinase, respectively. Leucyltriglycyltyrosine is not 
split by erepsin, which shows that the modes of action 
of erepsin and trypsin are different. The trypsin 
eliminates tyrosine from the carboxyl group, whereas 
erepsin eliminates the amino-aeids carrying free 
amino-groups and then proceeds to the complete 
hydrolysis of the peptide. These observations explain 
the effects of fractional hydrolysis. Leucjdglycyl- 
tyrosine would give a hydrolytic ratio 1 : 1 with 
trypsin followed by erepsin, whereas leucyltriglycyl
tyrosine would show 1 : 3. The action of yeast poly
peptidase and yeast erepsin depends on the length of

the peptide chain, independent of its composition. 
Dipeptides are attacked by yeast erepsin only, and 
tri- and higher peptides by polypeptidase only. 
Yeast erepsin requires the close proximity of both a 
free amino-group and a free carboxyl group; the 
polypeptidase requires a free amino-group without 
the close proximity of the carboxyl group. A certain 
electronegative property is required in trypsin sub
strates. Dipeptides, which are specific erepsin sub
strates, can be converted into specific pancreatic 
trypsin substrates by introducing acyl groups.

D. W o o d r o ff e .
Specific action of erepsin, trypsin, and trypsin- 

kinase. Effect of the addition of a- and 8-am ino- 
acids, am ines, etc. to the substrate-enzym e  
m ixture. E. A b d e r h a l d e n , E. R in d t o r f f , and
A. S chm itz (Fermentforsch., 1928, 10 , 233—250; cf. 
Abderhalden and Gigon, A ., 1907, ii, 892).—That the 
action of erepsin, trypsin, and trypsin-kinase on 
various polypeptides is not affected in the same 
manner by the addition of various amino-aeids or 
amines is shown by a study of the hydrolysis of 
¿Z-leucylglyeine, glycyl-dZ-leucine and its phenyl- 
urethane, cZZ-a-aminobutyrylglycine, and benzoyl-dZ- 
leucylglycine by these enzymes at various concen
trations, with or without the addition of a large 
number of amino-aeids. The hydrolysis of dZ-leucyl- 
glycine by erepsin (p a 7-8) for 20 hrs. at 37° is slightly 
increased by the addition of p-aminobutyric acid, whilst 
Z-lcucine, glycine, Z-valine, Z-alanine, p-alanine, ¿-alan
ine, sarcosine, /-phenylalanine, and hippurie acid have 
a retarding effect which increases in the order given. 
A small retarding action is also observed by addition 
of a- and P-naphthylamine, ^-tohiidine, and eolamine, 
which again increases in the order given. On the 
other hand, with trypsin-kinase (pn 8-3) at 37° for 
20  hrs. the retarding action on the hydrolysis of 
benzoyl-rfMeucylglycine increases in the order, d-alan- 
ine, hippurie acid, sarcosine, ¿-phenylalanine, Z-leucine, 
glycine, Z-alanine, and p-aminobutyric acid; and in 
the second series, in the order, eolamine, a- and 
p-naphthylamine, and jp-toluidine. Similarly for the 
hydrolysis of glycyl-dZ-leueine by erepsin for 30 hrs. 
the retarding effect increases in the order glycine, 
p-aminobutyric acid, Z-lcucine, d- and Z-valine, sarcos
ine, benzojd-cZZ-alanine, cZ-alanine, Z-alanine, p-alanine, 
hippurie acid, and Z-phenylalanine; and in the second 
series, in the order eolamine, p-naphthylamine, carb
amide, jj-toluidine, and a-naphthylamine. The corre
sponding order for the hydrolysis of the phenyl- 
urethane of glycyl-¿Z-leucine with trypsin-kinase for 
30 hrs. is sarcosine, Z-valine, Z-leucine, P-aminobutyric 
acid, P-alanine, Z-alanine, benzoyl-cZZ-alanine, phenyl
alanine, glycine, and hippurie acid; and in the second 
series, a- and P-naphthylamine, p-toluidine, carb
amide, and eolamine. The hydrolysis of tfZ-a-amino- 
butyrylglycine by erepsin is similarly retarded in the 
order Z-leucine, glycine, tZ-alanine, Z-alanine, sarcosine, 
Z-phenylalanine, hippurie acid, the last two having a 
very large effect. The interaction of the enzyme- 
complex with the original substrate (polypeptide) and 
its fission products (amino-aeids) is discussed, and on 
the basis of the above results it is concluded that 
neither the free amino-group nor the carboxyl group 
of itself is responsible for the specific action of the
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enzyme, but that this depends in a complicated 
manner on the whole structure of the substrate and 
its fission products. J. W. B a k e r .

P roteases of gastr ic  m ucosa. R . W tllsta tter  
and E. B am an n  (Z. physiol. Chem., 1928,180, 127—  
143).—A glycerol extract of the gastric mucosa of the 
pig or dog contains kathepsin, a protease having its 
optimum activity at p n 4. Erepsin is also present.

B. A. E a g l e s .
E nzym ic syn th esis of protein. P. R o n  a  and

H. A. Oe l k e r s  (Biochem. Z., 192S, 203, 298—307).—  
The formation of sparingly soluble products by the 
action of pepsin and trypsin on the concentrated 
aqueous solution of protein decomposition products 
at a suitable p n as reported by Wasteneys and 
Borsook (A., 1925; i, 97, 102, 472, 865) is confirmed 
and the conclusion of the latter that this represents 
synthesis of protein, previously contested (Rona and 
Chrometzka, A., 1927,1220), is nowregarded as proved 
correct in the case of peptic digestion, since the process 
is accompanied by a decrease of amino-nitrogen and 
carbonyl groups, but the authors’ view that these 
products are the result of further hydrolysis is main
tained in the case of tryptic digestion, there being a 
further increase in amino-nitrogen and carbonyl 
groups during the formation of the products. The 
less soluble products obtained during the action of 
pepsin, on digestion again with pepsin under optimal 
conditions again break down with the formation of 
free carbonyl groups and an increase in amino- 
nitrogen. P. W. Cl u t t e r b u c k .

F irst phases of the chem istry  of the d iss im il
ation of the h exoses. II. A. J. K l u y v e r  and
A. P. St r u y k  (Proc. K. Akad. Wetensch. Amsterdam,
1928, 31, 882—S93; cf. A., 1928, 398).—'When dex
trose is fermented by maceration juice from yeast 
under certain conditions the amount of hexosemono- 
phosphoric acid formed may exceed that of the 
hexosediphosphoric acid. The smaller the concen
tration of maceration juice used to ferment a mixture 
of dextrose and disodium hydrogen phosphate the 
larger is the ratio of hexosemonophosphoric acid to 
hexosediphosphoric acid. The ratio between the 
number of molecules of carbon dioxide and of hexose
diphosphoric acid formed is frequently greater than 2. 
Various theories of alcoholic fermentation are dis
cussed. W. 0 . K er m a c k .

B iochem ical conversion  of dihydroxyacetone  
into hexose by  ferm entation  and the velocity  
of ferm entation  of dihydroxyacetone in  relation  
to its  heat of com bustion . I. C. N e u b e r g  and 
M. K o b e l  (Biochem. Z., 1928, 2 0 3 , 452—46 2 ).— The 
velocity of fermentation of dihydroxyacetone by fresh 
Saccliaromyces Ludwigii is never greater than the 
velocity with dextrose. From the energy content 
{heat of combustion) of dihydroxyacetone, which is 
higher than that of dextrose, it follows that dihydroxy- 
acetone is fermented, not as such, but after con
densation to hexose. This is confirmed by the isola
tion as products of fermentation of hexosemono- and 
hexosedi-phosphoric acid. Using dried S. Ludwigii 
to which co-enzyme of bottom yeast had been added, 
the chief product is optically active hexosemono- 
phosphate [ac of the barium salt in two preparations

4-17-7° (c=2-63), +13-8° (c==l-7)] consisting.of a little 
of Neuberg’s and a large amount of Robison’s ester 
together with decreasing amounts of hexosediphos- 
phate. P. W. Cl u t t e r b u c k .

M echanism  of the ffermentation of d ihydroxy
acetone. K. Iw asaki (Biochem. Z., 1928, 203, 
237—266).—Fermentation of dihydroxyacetone by 
Saccliaromyces Ludwigii, using either the living yeast 
or the maceration extract, leads to the conclusion 
that fermentation depends on the condensation of 
dihydroxyacetone to hexose, direct fermentation of 
the triose not taking place. With living yeast, the 
maximal rate of fermentation of 0-10% dextrose 
solution is not increased by adding dihydroxyacetone, 
but with lower concentrations of sugar the rate 
becomes maximal, but never exceeds it  on adding 
dihydroxyacetone. The oxidation quotient for the 
fermentation of dihydroxyacetone is at first low, but 
eventually increases to the same value as for the 
fermentation of sugar. The calorimetrieally deter
mined heat of fermentation of dihydroxyacetone is 
70—80 g.-cal. per g. higher than for dextrose. The 
activity of maceration juice from freshly-prepared 
dry yeast in fermenting dihydroxyacetone corresponds 
with that of the living yeast from which the dry yeast 
is prepared. When by storage its activity decreases, 
the original activity is restored by mixing with 
dried yeast before macerating. The velocity of fer
mentation of dihydroxyacetone by extract is 30—40% 
of that of sugar iri the phosphate period. Inorganic 
phosphate becomes esterified and the esters examined 
after 80 min. consisted of 80% of hexosediphosphate 
and 20% of Robison’s hexosemonophosphate. The 
rate of fermentation of dihydroxyacetone is limited by 
the rate of condensation of triose to hexose.

P . W. Cl u t t e r b u c k .
D esm olytic form ation  of m eth y lg lyoxa l by the 

enzym es of yeast. C. N e u b e r g  and M. K o b e l  
(Biochem. Z., 1928, 203, 463—468).—B y keeping 
magnesium hexosediphosphate for 3 days with an 
enzyme solution (prepared by suspending for 2 days 
at 37° dried yeast in distilled water, adding toluene, 
shaking occasionally, and centrifuging) and removing 
the protein with trichloroacetic acid, a clear solution 
was obtained containing considerable amounts of 
methylglyoxal, characterised as the 2 : 4-dinitro- 
phenylosazone. P . W. Cl u t t e r b u c k .

B acterio logica l conductivity culture cell and  
so m e of its  applications. L. B. P a r so n s , E. T. 
D r a k e , and W. S. St u r g e s  (J. Amer. Chem. Soc.,
1929, 51, 166— 171).—A conductivity cell which can 
also be used as a growth vessel is described. The cell 
is used to investigate the effect of environment factors 
(e.g., pn, temperature, oxygen pressure) on the bio
chemical activity or growth of ammonia-producing 
anaerobes, the conductivity change being used to 
measure the ammonia production. Other possible 
applications are suggested. S. K . T w e e d y .

B io log ica l reactions on the concentration of 
g e ls . S- PeAt {Kolloid-Z., 1929, 47, 36—38).—  
When micro-organisms are grown in agar, the forms 
developed vary with the concentration of the gel.

E. S. H e d g e s .
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M icrobiology of aqueous solutions. K. C. 
B e r t h e l s e n  (Pharm. Zentr., 1929, 70, 37— 44).—A 
study of the types of growth colonies found in simple 
aqueous solutions of a large number of inorganic salts 
and of the commoner alkaloids. B. A. E a g l e s .

Relation of the grow th  of certain  m icro
organism s to  the com position  of the m edium .
IV. A ddition of m annitol. V. R e a d e r  (Biochem. 
J., 1929, 23, 01—67).—The anomalous results ob
tained by Orr-Ewing and Reader (A., 1928, 556) 
with Streptolhrix corallinus when crude aqueous ex
tracts of yeast were added to the medium can be 
artificially reproduced by adding mannitol to the 
purer extracts. The increased weight of bacteria 
grown in the presence of mannitol is not due to 
increased fat production. The amount of growth is 
independent of the concentration of the mannitol. 
Dulcitol, sorbitol, glycerol, or inositol could not replace 
mannitol in this respect. S. S. ZilVa.

M etabolism  of the Bacillus a b o rtu s-m c liten sis  
group. II. N itrogen. III. D extrose u tilis 
ation. J. G. McALPiiFE and C. A . S l a n etz  (J. 
Infect! Bis., 1928, 42, 66— 71, 73—78).—Differences 
in sugar and nitrogen metabolism are employed for 
the differentiation of human and porcine from bovine
B. abortus and from B. melitensis.

Ch em ic a l  A b st r a c t s .
Gas production by  bacterial sym b iosis  w ith  

special reference to the influence of n itrogenous  
substances. M. I shtkaw a  (J. Infect. Dis., 1927, 
41, 238—256).—Non-proteolytic bacteria cannot pro
duce gas from carbohydrates and formates in media 
containing only complex nitrogenous substances unless 
proteolytic bacteria or simple nitrogenous substances 
are present. Probably the simple nitrogenous com
pounds increase the activity or production of forrn- 
iase, which is considered to be responsible for the 
production of gas. Ch e m ic a l  A b str a c ts .

Influence of anions and cations on the viability  
of Bacillus coli. C. H. B'o iss e v a in  and E. W e b b  
(J. Lab. Clin. Med., 1928,1 3 , 1027— 1035).

Ch e m ic a l  Ab st r a c t s .
Reduction potential, energy exchange, and 

cell grow th. E xperim ents w ith  B . coli. J .  H . 
Qua stel  and W . R. W o o l d r id g e  (Biochem. J., 1929, 
23, 113— 137).—Succinate inhibits anaerobic growth 
of B. coli in a lactate-formate medium. Cysteine (or 
thiol compounds) also inhibits growth. Formate at 
relatively low concentrations increases the rate of 
proliferation of the organism. Rate of growth of
B. coli is not dependent on the oxidation or reduc
tion intensity of its environment (cf. Quastel and 
Stephenson, A„ 1926, 1177). S. S. Z il v a .

R esting bacteria. J. H. Q u a st e l  (Bull. Soc. 
Chim. biol., 1928, 10, 1282—1292),—A discussion of 
work already published (A., 1926, 434, 868; 1927, 
280, 1113; 1928, 797). G. A. C. G o u g h .

Lactic acid ferm entation. A. I. V i r t a n e n  
(Fórh, III nord. Komistmdtet, 1928, 217—226).—A 
risumi of recent work on the lactic acid fermentation 
of sugar. H . F. H a r w o o d .

Precip itation  of organic iron com pounds by  
bacteria. I. M. L e w is  (Zentr. Bakt. Par., II, 1928,

75, 45—52; Chem. Zentr., 1928, ii, 677).— When 
grown on a medium containing certain iron:salts and 
tap, spring, or river water, various bacteria caused 
precipitation of iron, the effect depending to some 
extent on the amount of phosphorus present.

A. A. E l d r id 6 e .
N itrogen-fix ing  bacteria of the genus R hizo- 

b ium . R. H. W a l t e r  (Iowa Agric. Exp.. Sta. Res. 
Bull., 1928,113, 371— 406).—Legume bacteria attack 
monosaccharides with a greater production of acid 
than in the case of di- or tri-saccharides, dulcitol, 
inositol, or dextrin. Agglutination and gelatin lique
faction were studied. Ch em ic a l  A b str a c ts .

B acteria. XXIV. T im oth y-grass bacillus. 
R. D. Co g h ill  and O. D. B ir d  (J. Biol. Chem., 1929, 
81, 115— 122).—Dried Timothy-grass bacilli (Myco
bacterium plilei) when extracted with ether and chloro
form yielded 2-72% of fat; after hydrolysis of the 
residue with hydrochloric acid a further 14-9% of fat 
could be extracted. The dried organisms, after de
fatting Math ether, were extracted successively with 
water and 0-5% sodium hydroxide; the water removed 
12:—15% of the total nitrogen, and yielded a protein 
and a carbohydrate fraction, the latter containing 
reducing sugars. The alkaline extract contained 
about 16% of the total nitrogen, of which about 6% 
was represented by a second protein; the insoluble 
residue contained about 60% of the nitrogen, the 
remainder having been lost as ammonia. This organ
ism therefore, although biologically similar to the 
tubercle bacillus, differs markedly from the latter in 
chemical composition (A., 1926, 1277).

C. R. H a r in g t o n .
Pneum ococcal hsem olysin. L. Co t o n i and N. 

Ch a m b r in  (Ann. Inst. Pasteur, 1928,4 2 , 1536-—1572). 
—Media containing dextrose are favourable to the 
production of pneumococcal haemolysins. Cultures 
grown on media containing animal sera are entirely 
lacking in licemolytic activity. B. A. E a g l e s .

O xidations by B acteriu m  xylin u tn . II. F orm 
ation of gluconic and 5-ketogluconic acids [from  
dextrose]. K. B e r n h a u e r  and K. S c h o n  (Z. 
physiol. Chem., 1929, 180, 232—240).—-A bacter
ium resembling B. xylinum (cf. A., 1928, 1285) can 
convert dextrose, in acid solution, into gluconic acid. 
The change proceeds best in presence of 0-02Ar-butyi'ic 
acid when 79% of the acid is obtained after 23 days. 
Formic and acetic acids are not so suitable. The 
conversion takes place also in presence of calcium 
carbonate. When the reaction mixture is slightly 
alkaline (pH 8) 5-ketogluconic acid is obtained, but 
the yield diminishes from 64 to about 40%, when 36% 
of the experiments were infected with Aspergillus 
niger. Tins mould contamination is prevented by 
addition of 0-006Ar-butyric acid. H. B u r t o n .

Form ation  of acid by species of V cnicilliu rn  
(Link). T. C h r z a s z c z  and D. T inkov (Biochem. 
Z., 1929, 204, 106— 124).—The titratable acidity, 
citric and oxalic acids, and acids having soluble 
calcium salts were determined for 42 species of 
Pmicillium. All species produced acid. Citric acid 
is a normal product of metabolism and is produced 
in considerable amount by some species; oxalic acid 
is formed only by a few species and is not regarded
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as a stage in the normal oxidation process. The acid 
(or acids) with soluble calcium salt appears regularly. 
Some species form fatty substances, possibly esters.

J .  H . BlRKDCSHAW.
R esins of A spergillus niger. C. Pontillon ' 

(Compt. rend., 1929, 188, 413— 415).—The alcoholic 
extract of the mycelium of J .  niger yields resins when 
freed from fats by dilution with water to a concen
tration of 70% followed by filtration. The resins 
may also be isolated by virtue of their solubility in 
sodium carbonate or by the difference between the 
solubility of the magnesium resinates and the magnes
ium soaps arising from the hydrolysis of the fats. 
The resin is soluble in ether, light petroleum, and 
concentrated solutions of chloral hydrate.

G. A. C. Gocgh.
D isinfectants for preserving the am ylase solu

tion of isjierg illu s  ory;<r. K. Qskesia (J. Soe. 
Chem. Ind. Japan, 192S> 31, 750—753).—The following 
antiseptics were proved to be suitable for preserving 
she amylase soim ion: cresol (0-15— lysol 
(0-5— phenol  (O-i—1-5%}, thymol (0-05— 
0 ® % ), phenei-reresoi (0KS%-f 0--i':,.— 0-2%).

Y. Te-ifooi.
Grouped organism s. Action. of alkaloids on  

Cvncviuia Rasx-offt’u is .  J. A. Tftow *s (Compt. 
rt'n'.i . 1 ® ,  iSS. l!>o— 197).—The tame of strrvrvai 
of groans of these organisms- in dilate sclmrcocs. of 
vam us alkaloids is sometimes greater and sometimes 
smaller Shan that of the individual paganisms. In 
many eases a partfcolaar concentration is observed an 
vdxxh: (the grocps possess a greater time of survival. 
Encreose in Cy- generally increases the toxicity and 
fi&efc addition of quinoi decreases She tocricity in son»  
mssances. 6 .  A . C. G ocgh .

5 B actericidal' action of sod ium  ricinoleate. 
A. K eaisw snt ([J. Sics.* I9SS. 16. 20®—&.V.

B a c te r ic id a l  p r o p e r t ie s  o f th e  a c y l  a n a  a lk y l 
e jnx raftives o f resoro inoL . B , ELsjcra. (J.. Infeee. 
JKs.- ISSSj -43.. 25— 10*.—-The fcaotericaial properties 
o f aSbcfr- anti aeyS-resoreiinci! <&pend o n  She eoznposi- 
Sion < e £  she mecxam:; She inhib itory  pow er of organic- 
maSerstij increases firocx. a-birty£- So. JE-oesyl-resordnoJL 
where cfKBs&eftrasc pow er has dSsip ¡reared.. The boc- 
SvgniiiSfil trowair fe .grsator as 3.T1 th a n  as 3#°. Att 4 5 ? ’.  

ai.'cyS- am i cecyC^isorwholl are biwiiariirfiiiiJl ini sagmsGins 
stftED.'Ci. B y increasing; the sohrSiEsy,. OiixfiaiE of 
sailum . irarconase ((1%). ihinreuses she fru»:carioiiiaI 
¡wsi.bc: of .hssyG am i higher dferikaKmres. JL^S dtemhr- 
aSfrr©? c£ M&icrimril ((«-feaitwyi- t o  ^hifasyfi-}) are  m ore 
jotterit as S3* than; att il'i1;: th e y  are- jngffiaarihrg' mi at 
sffiisaSiarS ccptaik- jnaxinna- air S3®. WS&fii heayl-, 
iepnylk. m ii :ct3yi-cesoc.’ihi'£ a  spednirisy m  dfeiirfEis- 
s&re- acniijm w.us oBser^eii. CSnrsaraiL JfcjscaisiEJEk.

T!iegr-odyr:i.'?ritr airsnrxisy m i  ¿¿ou-eanil acsacm. 
rxiiE2zecn±rg pcrsrsr jshS afiszxsy c£ miircmry 
inn. 1_ As BSaaaraoEsani tad <£. 51. Biasas® i x.mfr 
Ssu SiuiL. Lil2>., 'L2. -tfi 2— ttMi;: (Cfimm.. 5'ifnt.r- M>'S 
S., 3W58 i:—-UBh! .̂ artiijrarjr sc uhtt tmaritmii; ¡bn; ;ku£ shit 
■•tmnnictrlnij' m.'TOac iHiwiniwiii v̂ahiL unirsaaiinir iififimiTn 
:e juuiims (tfiilmaai- to. siiu atdhcaan. W3»m a*
7iiitcsHt licuhsc li.-ic u-.. wiiijr.{ <r iif ¿in mnnfiioraff 
>i£ Si. cmt&xaam ifliwtujn««! osSsor ti; aiinw>

a straight line is obtained except for vory high sodiura 
chloride concentrations. A. A. E ld b id q e .

Bactericidal action of nitroso-compounds.
E. A. Co o per  and R. B. H a in es  (Bioehem. J., 1929, 
23, 10—16).—The hydrochloride and methiodido of 
nitrosoanilines are weaker germicides than tlie bases 
from which they are derived. Nitrosophonol, nitroso- 
aniline, and nitrosodimethylaniline have little or 
no action on amino-acids and proteins, but react 
gradually with nucleic acid, forming a dark green, 
insoluble product. The nitroso-compounds are 
readily absorbed by lecithin. The nitroso-compounds, 
therefore, most probably owe their slow germicidal 
action and marked inhibitory power to their gradual 
chemical interaction with the nuclear constituents of 
the cell. S. S. Z ilva.

Chemical action of qninones on proteins and 
am ino-acids. II. E. A. Co oper  and R. B. H aines 
(Bioehem. J., 1929, 23, 4—9).—Saline constituents 
of Ringer's solution accelerate considerably the 
reaction between benzoquinone and glycine, but 
have only a slight effect with toluquinone. Benzo
quinone loses mneh of its germicidal activity on form
ing an additive compound with anthranilic acid. Tho 
temperature coefficient of disinfection in the case of 
qninones is 6 or even higher; on the other hand, the 
coefficient for the chemical action on glycine is normal 
(2 for 10% In the case of phenol the temperature 
coefficient for germicidal action is approximately 3 
and agrees more closely with the coefficient for the 
process of protein-coaguiation by phenol. The 
velocity of coagulation by m-cresol is only very 
slightly increased by rise in temperature, as is also 
that of its bactericidal action. It is suggested that 
she main factor in the germicidal action of the quinones 
is  She interaction with the amino-acids, but another 
factor fundamental in the action of oxidising dis
infectants ¡is operating simultaneously.

The chemical reactivity ratio benzoquinone/tolu- 
qtEEHone wifiiu the nrtrogenons constituents of urines 
b? highest in giycosnria (5"5)5. intermediate in value 
with CeoEHcsi (2  . and lowest in nephritis, jaundice, 
and higmaSmria fl-4)'. S. S. Z ilv a .

ProdhariSaca of m onochrom atic -Y-rays of long 
wavi-!ength_ Qc.?ntitatrre action on micro-
e q p o B n i .  F. Hswjracjt (Compt. rend., 1929, 
1SS, ESC-—!!>.? —X-Elays of 4 and 8 A., emitted from 
the silver cathode of a Coolidse tube through a silver 
window $  sisa:& ami a cellophane sheet 20 thick, 
pijssess a  biiiiteri-'isiai action on B . p-vocijamus. In 
She- izammstdhre ejperiments the technique of 
EjtaiasaiUiiai- ¡;tcD.:-wing abstract) is used. Mathe- 
masiijall irorestmgBgiam shows that, when fight of 4 A. 
of. rased, mu- aaantinr. ns snffioient to kill one organism 
ami 5&i* n.iim.:er cf survivingorsanKms hs an exconent- 
aiL fjimrtatvn: of she- Srme of irradiatioa. With light 
<ac S A., at lifasc -6 litnuxsa are required and the mathe- 
manihaE raliMmiis&fgt ts more complex.

6 .  A. C, Go c g h .
A irece. -if I -c a rr s  of lo n g  w iive-leng th  on  m icro - 

org-mziszzs-.. SsiL tistics of th e  m o rta lity  o i the 
¿mifnEad. SGcaEcia. A. La cassa gxs '  .Com pt. 
Dsmfi_, —¿02).—An appropriate amonnt
EC a ouitrani of BL jsgGcvamsit#. saspended in water, is
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angniiv (ffiaaaBiuioi «aa. sa*- swSxe» rd g&atm. in a 
BtenifiMi am cim* ® ffeflsl «£ 1© caea- dSaseeter «oertafos 
[till i Hajfemia. A EHissJter s i  fiefijfa as* ifcm icradjaied 
ihy JT-istxw (tgnwwEasg afaitesitj <stf fcsaawm mSen&fy, 
tike (ti.'iih« ihKra&ffi&iri. xm l th e  ffleHafeasiifc em&aoks in 
tflffi iismBitfiidL feM< cftoapsaasi » i t  Ifflasffls in control 
fHwftmK M  Sf ai«casDiffiS tm-S- «*rih fosrfmmEa possesses 
x-Knjiiniv'vzi'.cti.. wS&fe, Sf ¡¡¡tabaaribsa ©edfiim mimmom 
afi aiuiuttu. iK- iSasfosyiatS h j  mrafetaim; fee mathe- 
mniiiaJ] (fewedfcspatifiifc d<p?s3i& icq fife® aarasapSacai.

G. A. C. GorcH.
gterifaatlStty c a rv e s  desca-ibmg tb e  action oi 

Zr*zn'Tri, ®e bacteria- pCsm.) P . CcEiis «Compt. 
maitl. L»ti!r. 1 ® . 300—■3C*4r,—-TSae «¡j cations of 
mury» c?>Ei3ffiag site tiise  c i  insdisJiitaD.' to tise prob- 
aflfliitjr off ansnrinra! c f  bacteria izsiiSa3«idi by .X-rays 
am- gSrem (;«e preceding aPbsfeai^B).

G. A. C. Gocgh.
Saaring m e th o d s  for bacteria. and yeasts. 

W- E . ItLsomrjo, (Stain. TeeJa.. 1829, 4 , 21—25).— 
In (nxfiar sraiMSifeMy to  stain t£e fiagella of bacteria 
¡Bifefife- ffiss<l£Be (ffirgaaisBas 20—24 Ink. old must be 
18»L TDJity sbcnld be tcansfeirEid to sterile water, 
amfl iStnsr 3)9 rain, dropieis sfeonM be evaporated on 
sffiSsf:. Tfeese should then be treated for 2— 4 min. 
wSflh tiiii? ¿allowing mordant: 50 c.c. of 10—20% 
fararib anid, 10—15 c.c. of 5% fem e chloride, 5 c.c. of 
«oMSidLfiiiit t.Zkhl-Xielsen), 6—S e.c. of 3% hydrogen 
jiaBHEiSt- The  slides should be washed and then 
SraasKii fcr 2—3 min. with a mixture of 10 c.c. of 
SKJaKuiiai alcoholic basic fuchssn. 5  c.c. of a solution 
®S aeSu? f(l part) in 95% alcohol (3 parts), 30 c.c. of 

Trailer, 1 c.c. of 4% acetic acid, after which 
Iter ifewaid be washed with water. Gutsteins 
maiiir.es of staining bacteria and yeasts are satis- 
awfiary. ~ H. W. D itd ley.

Id cS sr ’s  m ethylene-blue. H. J. Conk (Stain 
Taiu. 1&2S. 4 , 27).—Instead of using Loeffler’s 
fennisla for making up methylene-blue for use as a 
4BE2 it. is recommended that an alcoholic solution 
:£ tdhe dye diluted with water be used.

EL W. D cd ley .
Sinnltaneous deterinination of the adrenaline 

-^«ration, sugar content, and coagulation tim e
& ice blood in  non-fasted, non-anaesthetised  
-^gs after haemorrhage. S. Saito, B. Kamei, 

H- Tachi (Tohoku J. Exp. Med., 192S, 11, 205—  
21*f. Chemical Abstracts.

Significance of the augm ented adrenaline 
secretion after haemorrhage in  dogs in the 
E^nnltaneous occurrence of hyperglycaemia. H. 
Aa-chi and S. Saito (Tohoku J. Exp. Med., 192S, 11, 
-f t5—217). Chemical A bstracts.

Influence of adrenaline and ingnlin on distri
bution of glycogen. X. R. B lathf.rw tck  and M. 
-Sahycx (J. Biol. Chem., 1929, 81, 123—127).—The 
conclusion of Cori and Cori (A., 1928, 12S6) that 
adrenaline causes increased deposition of glycogen in 
the liver is confirmed by experiments on rabbits.

C. R. Harixgtox.
Action of insulin  in norm al young rabbits. 

M. W. G oldblatt (Biochem. J., 1929, 23. S3—9S).— 
loung rabbits 6—10 weeks old of the same litter 
’''hen starved for 24 hrs. show a very satisfactory

uniformity in their liver-glyoogen (average of TTrdhne- 
animals was 50 mg. per liver). On treating sads 
starved animals with insulin a rise in liver-glyoogea 
invariably occurs (average for twelve anirrcass 
237 mg. per liver). An increased liver- and a con
siderable muscle-glyeogen content is observed even 
in animals dying in hypoglycaemic eonvalaoas- 
Adrenaline, whilst relieving hypoglycemia, does not. 
interfere with the action of insulin in increasing liver- 
glycogen. On the other hand, in continuous deep 
anaesthesia insulin fails to bring about this increase. 
Light ether anesthesia relieves hypoglycaemic con
vulsions. Hypoglycaemic animals are very sus
ceptible to strychnine poisoning. Continuous strych
nine convulsions can prevent the typical action of 
insulin in promoting an increased glycogen content of 
the liver. In fed animals insulin does not bring 
about an increase in liver-glycogen and the animal 
goes into hypoglycaemic convulsions with large 
quantities of glycogen in the liver. Muscle-glycogen 
is definitely lowered. I t  is suggested that the 
immediate effect of insulin is to inhibit the release of 
liver-glycogen. S. S. Z ily a .

Glycogen content of the liver and m uscle of 
rabbits ; com parison of insulin and decam ethyl- 
enedig-uanidine (synthalin). P. R ttbixo, J. A. 
Collazo, and B. Va r ela -F ije x t e s  (Compt. rend. 
Soc. Biol., 1928, 99, 178—ISO; Chem. Zentr., 1928,
ii, 1113).—Insulin, but not S3-nthalin, stimulates not 
only the utilisation of dextrose in the tissue, but 
also the synthetic process leading to the formation of 
dextrose. A. A. E l d r id g e .

Insulin. III. Standardisation of insulin. K.
F r e u d e x b e r g  and W. D ir s c h e r l . IV. Action of 
pepsin on insulin  and its  acetyl derivative. W. 
D ir s c h e r l  (Z. physiol. Chem., 1929, 180, 212—216, 
217—231).—III. The standard used by the authors 
is the amount of insulin necessary to reduce the 
blood-sugar of a 2-kg. rabbit from an initial value of 
0-1% to 0-045%. This unit is equivalent to 1-8 
standard units. Abel's crystalline insulin is found to 
contain 26 standard units/mg. (cf. du Vigneaud and 
others, A., 1928, 1160).

IV. The action of pepsin on insulin, “ regenerated ” 
insulin, and acetylinsulin (A., 192S, 675) at different pa 
values and temperatures has been examined. The 
results show that the inactivation of insulin is com
parable to the pepsin digest of a protein and optimum 
activity is at p„ 1-8 and 45°. A suspension of acetyl
insulin was only slightly affected after 3 hrs. The 
acetylinsulin obtained by Jensen and Gelling (A., 
1928, 1160) probably differs from the author’s, since a 
different method of preparation was employed.

[With H. E y e r .J—Formol titration of the pepsin 
digest of insulin shows an increase in the amino- 
nitrogen. Acetylinsulin shows only a slight increase 
after 24 hrs. H. B urto n .

Insulin content of the pancreas follow ing in 
toxication of rabbits w ith  paratyphoid-/^ filtrate 
and dysentery bacilli. M. L. M entex and H. M. 
K rtjgh (J. Infect. Dis., 1928, 43, 121—125).

Insulin-like plant extracts. III. Phaseolin.
E. Kaufmaxx (Z. ges. exp. Med., 1928, 60, 285—288;
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Chem. Zcntr., 1928, ii, 674).—The insulin-like effect 
of phaseolin on the blood-sugar is recorded; the 
active principles of such substances may bo biogenic 
amines. A. A. E l d r id g e .

Dénaturation of insulin  protein by concen
trated sulphuric acid. F. B isc h o ff  and 31. 
Sa h y u n  (J. Biol. Chem., 1929, 81, 167— 173).— 
Various preparations of insulin wore dissolved in ice- 
cold sulphuric acid, or in a mixture of the latter with 
acetic acid, and the solution was poured on to ice; 
the product was acid-insoluble and retained half 
the physiological activity of the original material. 
Addition of nitrite to the sulphuric acid reduced 
the activity to one third, and addition of formaldehyde 
abolished it entirely, whilst cyanide and methyl 
sulphate had no effect. Tho dénaturation by sulphuric 
acid is irreversible. C. R. H a rin g to n .

H yperglycæm ia follow ing injection of secretin.
H . H erman  (Rev. franç. Endocrinol., 1920, 4, 3S1—• 
415; Chem. Zentr., 1928, ii, 1115).—The hyper
glycæmia following intravenous administration of 
Bayliss and Starling’s secretin is due to the presence of 
impurities which depress the blood-pressure and 
cause the adrenals to produce adrenaline.

A. A. E l d r id g e .
Sexual horm one in the urine of m ales. S. 

L o e w e , H. E. V oss, F. L a n g e , and A. W â h n er  
(Klin. Woch., 1928, 7, 1376—1377; Chem. Zentr.,
1928, ii, 1111—1112).—Testicular hormone is present 
in the urino of males, although it does not respond 
to tho Allen-Doisy test. Testicular and ovarian 
hormones can be separated by fractionation.

A. A. E l d r id g e .
Sexual horm one in blood. E. F els  (Arch. 

Gynakol., 1927, 130, 606—625; Chem. Zentr., 1928,
ii, 1111).—From the sixth month of pregnancy the 
serum contains much ovarian hormone ; the- hormone 
of the anterior lobe of the pituitary is not then found.

A. A. E l d r id g e .
Horm ones and tissue respiration. I. Func

tion  of the thyroid gland. M. Mat;da  (Folia 
Endocrinol., 1928, 3, No. 4, 2 pp. ; Chem. Zentr.,
1928, ii, 1111).—By feeding of thyroid to rabbits the 
oxygen consumption of thyroid tissue is reduced, 
whilst in the spleen, pancreas, sexual glands, and 
liver it is increased. The respiratory quotient in tho 
liver is unchanged, but in the kidneys it is increased. 
After removal of the thyroid gland the oxygen con
sumption of the suprarenals is increased, but that 
in other organs is reduced. The respiratory quotient 
falls in the liver and remains unchanged (the oxygen 
and carbon dioxide both diminishing) in the kidneys.

A. A. E l d r id g e .
Thyroid horm one regulating cerebral excit

ability. (Ml l e .) G. F u c h s , J. R é g n ie r , D. 
Sa n t e n o ise , and P. Va r e  (Compt. rend., 1929, 188, 
419—421).—The thyroid gland, taken from a dog 
in which tho vagus nerve has been excited by eserine, 
yields an extract which, when injected into the brain 
of a second dog, considerably lowers the chronaxia of 
the sigmoid convolution of the brain. It is suggested 
that the extract contains a hormone which regulates 
the excitability of this part of the brain.

G. A. C. Gouoh .

Resolution of di-thyroxine. C. R . H aring ton . 
—See this vol., 313.

Derivatives of thyroxine. J. N. A s h l e y  and
C. R . H a r in g t o n .—Seo this vol., 313.

V itam in content of honey. E. H oyle  (Bio- 
chem. J., 1929, 23, 54—60).—A fresh English comb 
honey and a West Indian honey were found to contain 
ho appreciable quantities of vitamins-4, -B,, -B0, -G, 
and -D. S. S. Z ilva .

Vitamin-/1 action of lipochrom es. B. von
E u l e r , H . von  E u ler , and H . H ellstrom  (Biochem. 
Z., 1928, 203, 370—3S4).—Tho vitamnwl colour 
reaction (antimony chloride and chloroform) is given 
by pure carotin and lycopin. The spectra of the 
blue solutions so obtained and the displacement of 
the absorption maxima by fat are determined spectro- 
photometrically. Carotin in daily doses of less than 
0-005 mg. causes an increase in the weight of young 
rats, tho action being similar to the growth-promoting 
characteristic of vitamin-A. The antimony reaction 
of blood-serum and of butter runs parallel with their 
carotin content. P. W. Clu tte r b u c k .

Vitam ins. L. S. F o g l ie n i (Arch. Fisiol., 1928, 
26, 83—153; Chem. Zentr., 1928, ii, 1118).—In 
absence of air, vitamins-̂ 4, -B, and -G withstand 
exposure to 120—134° without loss of activity. 
Vitamin-i? consists of two components which separ
ately have only a small and transient action; one 
gives Folin’s reaction, is non-volatile, and has no 
effect on yeast growth, whilst the other gives Folin’s 
reaction, is largely volatile between 120° and 134°, 
and stimulates the development of yeast. Similarly, 
vitamin-C appears to consist of two substances; one 
is non-volatile, gives Bezssonoff’s test, and alone has 
a healing effect on acute, but not chronic, scurvy, 
whilst the other is Volatile, fails to respond to 
Bczssonoff’s test, and has no antiscorbutic action. 
In both cases tho substances together exert a strong 
effect. When a solution containing vitamin-0 is 
made slightly alkaline with sodium hydroxide, and 
heated, the vitamin is rapidly inactivated.

A. A. E l d r id g e .
H om ogeneity of vitam in-/?. E. S chm itz  and 

E. G eorge  (Biochem. Z., 1929, 204, 165—178).— 
By feeding sunflower seeds along with polished rice to 
pigeons an attempt was made to induce the neuritic 
symptoms unaccompanied by secondary phenomena 
such as loss in weight. This was found to be impossi
ble. When the ration of seeds was sufficiently reduced 
all the sjnnptoms of ii-avitaminosis appeared simul
taneous!}'. Tho work of di Mattei (Arch. Fisiol.,
1927, 25, 56) is therefore not confirmed.

J. H. B ir k in sh a w .
A ttem pt to separate the antineuritic vitamin  

w ith  fu ller’s earth. L. R a n d o in  and R . L ecoq 
(Compt. rend. Soc. Biol., 1928, 99, 148—150; Chem. 
Zentr., 1928, ii, 1119).—In aqueous medium fuller’s 
earth extracts from yeast almost all the antineuritic 
vitamin, together with a certain quantity of vitamins 
essential for nutrition. Fuller’s earth activated in 
alcoholic medium contains almost exclusively anti
neuritic vitamin. A. A. E ld r id g e .
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Effect of desiccation on the antiscorbutic 
principle. P. L avialle  (Bull. Soc. Chim. biol,
1928,10, 1293— 1297).—A diet of bread, meat, water, 
and salts, heated at 130° for 45 m in, resulted in the 
development of scurvy in a dog in 9—10 months, 
whilst a similar animal fed on malted biscuit powder, 
milk, and sugar dried under reduced pressure resisted 
scurvy for at least IS months. A freshly-weaned dog, 
fed on the last-named diet, resisted scurvy for 16 
months. G. A. C. G o u g h .

Experimental rickets. XXVIII. Does v it
amin-/) pass into the m ilk  ? E. V. McCollu m , 
N. Simmonds, J. E. B ec k e r , and P. G. Sh ip l e y  
(Amer. J. Dis. Children, 1927, 33, 230—243).— 
Experiments with rats suggest that vitamin-D passes 
into the milk when cod-liver oil is fed to the mother, 
but the amount is considerable only when the oil is 
administered during pregnancy as well as during 
lactation. Ch em ica l  A bstracts .

Vitamin content of olive oil irradiated w ith  
ultra-violet rays. G. R ig obello  (Rev. sud-amer. 
endocrinol, 1928, 11, 456—466).—The bone calcific
ation of rats receiving irradiated olive oil was almost 
normal, and 25% greater than that of the controls; 
young rats exhibit increased, although abnormal, 
bone growth. Increase in weight and alleviation of 
severe avitaminosis were observed. The effect is not 
regarded as being truly antirachitic.

Chem ical  A bstra cts .
Action of the cholesterol of cod-liver oil on 

the photographic plate. L. H u g o u n e n q  and E. 
Couture (Compt. rend, 1929, 188, 349—350).— 
Cholesterol obtained from cod-liver oil, when allowed 
to rest directly on the sensitive coating of a photo
graphic plate or placed above it on a quartz plate 
for 3—15 days, produces a latent imago which gives 
rise to dark markings on development; these effects 
are not produced by cholesterol from ox brain or 
gallstones nor are they produced if a glass plato is 
interposed between the cholesterol and the sensitive 
film. G. A. C. G o u g h .

Antirachitic potency of ergosterol irradiated  
by ultra-violet ligh t and by exposure to cathode 
rays. A. K n u d s o n  and C. N. M oore  (J. Biol. 
Chem, 1929, 81, 49—64).—The highest degree of 
antirachitic potency was induced in ergosterol by 
ultra-violet irradiation for 15 sec. to 3 m in.; exposure 
to cathode rays rendered ergosterol antirachitic, 
although the highest activity was 1 /25 of that obtain
able with ultra-violet irradiation. The material 
exposed to cathode rays showed a similar ultra-violet 
absorption spectrum to that irradiated with ultra
violet light. C. R. H a rin g to n .

Spectrographic determ ination of the activ
ation of ergosterol by ultra-violet light. G. 
Tkier (Compt. rend, 1929, 188, 206—208).—The 
maximum absorption of light of wave-length 2537 A. 
during the irradiation of ergosterol does not corre
spond with the maximum antirachitic activity. 
Under standardised conditions, however, this may be 
determined from the absorption by an empirical 
Hde- G. A. C. Gough.

Comparative value of biological and physical 
determ inations of the [antirachitic activity of] 
irradiated ergosterol. R. E a b r e  and H. Sim- 
o n n et  (Compt. rend., 1929, 188, 424—426).— 
Ergosterol, irradiated in an inert atmosphere for 
20 m in, is sufficient to prevent avitaminosis in rats 
in doses of 0-001 mg. per 100 g. body-weight. The 
fraction of this preparation capable of precipitation 
by digitonin is almost as great as that of the original 
sterol. Longer irradiation gives a product which is 
not entirely crystalline, but, although the fractions 
show different absorption spectra, they possess 
approximately the samo activity.

G. A. C. G o u g h .
Specific colour reaction for ergosterol. O. 

R o sen h eim  (Biochem. J ,  1929, 23, 47—53).—Both 
chloral hydrate and trichloroacetic acid give a 
characteristic blue colour reaction with ergosterol, 
whilst all the other naturally occurring sterols 
investigated when purified from ergosterol remain 
colourless under the same conditions. Anhydrous 
chloral is non-reactive. The production of an 
immediate red colour with either of these reagents is 
specific for the A1:2 (or A11:13) linking of the sterol 
ring. • S. S. Z ilv a .

T oxic action of m ilk  and other substances 
exposed to ultra-violet radiation. P. R e y h e r  
and E. W a lk h o ff  (Munch, mod. W och, 1928, 75, 
1071— 1073; Chem. Zentr, 1928, ii, 909—910).— 
Ultra-violet irradiation gives rise to no antirachitic 
vitamin, but to a toxic substance winch causes 
calcium deposition in rachitic bones, and in organs 
(heart, kidneys), together with pathological symptoms. 
The toxic effect is more marked if the diet of the 
animal is poor in vitamins, and is greatest in pregnancy. 
The vitamin-<? content of milk is reduced propor
tionally to the oxygen present, and to the duration 
and intensity of irradiation by ultra-violet light.

A. A. E l d r id g e .
Presence of an ozonide in  the vitam in-rich  

fraction of cod-liver oil. J. A. m: L o u r eir o  
(Compt. rend. Soc. B iol, 1928, 97, 878—S79; Chem. 
Zentr, 1928, ii, 685).—The unsaponifiablc fraction of 
cod-liver oil gives with petroleum a precipitate. This 
insolubility is characteristic of ozonides.

A. A. E l d r id g e .
Diet and reproduction. III. G. Gr u n s , K. d e  

H a  an , and J. A. van  d e r  L o e f f  (Proc. K. Akad. 
Wetensch. Amsterdam, 1928, 31, 721—732).—The 
addition of serum-albumin to a diet poor in repro
ductivo vitamins results in a marked improvement 
in the milk secretion, which has previously (Sure, A ,
1926, 981) been shown to be dependent on a factor 
associated with that necessary for fertility but more 
readily destroyed by heat. It is not clear whether 
the albumin itself or a small quantity of some 
associated compound is responsible for the improve
ment in lactation. Various experiments are described 
demonstrating the effect of diet on reproduction.

W . O. K er m a c k .
Changes in  the chlorophyll of a green alga. 

A. P e r r ie r  (Compt. rend, 1929, 188, 339—341).— 
Cultivation of a unicellular alga in media composed 
of gelatin, inorganic salts, and organic substances
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shows that chlorophyll is formed in the absence of 
light and that growth is rapid in the presence of 
ethyl or methyl alcohol, but slower in the presence 
of glycerol, mannitol, or arabinose. In the absence 
of nitrogenous organic matter, the chlorophyll is 
gradually replaced by an orange-red substance 
(greenish-white in the absence of light).

G. A. C. Gough.
Natural colour preserved in sectioned green  

plant tissue. E. A. J ir o u c h  (Stain Tech., 1929, 
4, 17— 19).—The tissue is fixed in Keefe’s solution 
(Scienco, 1926, 64, 331), frozen in a 20% gum arabic 
solution, sectioned, and finally mounted in glycerol 
jelly. H. W. D u d l e y .

Forcing [of plants] by w arm  baths. III. K.
B oresch  (Biochem. Z., 1928, 202, ISO—201).—The 
fermentative processes of hazel catkins are followed 
in terms of the alcohol and acetaldehyde liberated 
and the oxygen utilised. By placing the buds in 
luke-warm water, the amount of oxygen they can 
obtain becomes insufficient for their needs and 
metabolic products of anaerobic respiration (alcohol 
and aldehyde) accumulate. The oxygen utilisation 
of the buds 19 hrs. after treatment is still only one 
half that of the controls, whilst 42 hrs. afterwards it 
has attained the control value and after a further
2 days it has become greater than the control. It 
seems probable that some causal relationship exists 
between the injury to respiration and the forcing of 
the buds. P. W. Clu tterb u c k .

Influence of radiations on the germ ination of 
seeds and the grow th of plants. G. M ezzadroli 
and E. V areton  (Zvmologica, 1928, 3, 172—173).— 
The presence of an oscillating circuit increases the 
percentage germination of seeds by 25—50%. This 
influence continues, usually to the third or fifth day 
after germination, the plants showing double the 
aerial development of those not treated in this way. 
The waves used (0-5—2 metres in length) appear to 
be without further effect on the plants, since by the 
twelfth or fifteenth day both the treated and the 
untreated plants show the same aerial growth.

T. H. P o p e .
Dynam ics of the w axy gene in  m aize. II. 

Nature of w axy starch. R. A. B r in k  (Biochem. 
J., 1928, 22, 1349— 1361).—The waxy and non-waxy 
maize starches contain nearly equal proportions of 
a- and (3-amylose (amylopectin and amylose) if 
determined by the Ling and Nanji method (J.C.S., 
1923, 123, 2666). Both starches on hydrolysis with 
malt amylase yield mainly maltose together with 
traces of dextrose associated with dextrinous materials. 
The common maize starch is converted to maltose in 
this way more rapidly than is waxy starch. Inter
mediate products of a lower specific rotatory power 
appear during the conversion of waxy starch than 
during the hydrolysis of common maize starch. The 
pure starch of the latter origin contains more than 
twelve times as much organic phosphorus as does waxy 
starch. This difference in the organic phosphorus 
content is not dtie to a deficiency of this element in 
the endosperm tissue. The total phosphorus content 
of waxy and common endosperm meal is nearly the 
same. S. S. Zil v a .

Relationship of tetra-araban to tetragalactur- 
onic acid, the chief com plex o! pectin. F. Ehr- 
lic h  and F. Sch u b er t  (Biochcm. Z., 1928, 203, 343— 
350).—Further examination of the crudo araban 
obtained from hydropectin of beet by treatment with 
alcohol (A., 1926,441) shows that it can bo precipitated 
from solution as a white amorphous powder, the 
elementary analysis and mol. wt. determinations of 
which indicate that it is tetra-araban or tetra- 
anhydrotetra-arabinose, C20H32O1(1> [ajft —123°, and 
yields Z-arabinosc on hydrolysis with mineral acids. 
The substance under aseptic conditions is very 
slowly but almost completely hydrolysed to Z-arabinose 
by takadiastase. The fact that tetragalacturonic 
acid, C ÎLjoOj.,, must lose 4 mois, of carbon dioxide to 
give a compound of the same empirical formula as 
tetra-araban and the close spatial similarity of rf-gal- 
acturonic acid and Z-arabinose mako it probable that 
the tetra-araban component of pectin is formed from 
tetragalacturonic acid by loss, as a result of enzymic 
processes, of the four free carbonyl groups.

P. W. Clutterbuck .
Iodine liberator from  L am in aria . T. Dillox 

(Nature, 1929, 123, 161—162).—An aqueous extract 
of the fresh fronds of Laminaria, when acidified, 
liberates iodine from potassium iodide. Preliminary 
experiments suggest that the agent is a dialysablo 
organic substance. A. A. E ld r id g e .

Favourable action of potassium  iodide on the 
volatilisation of iodine [in sea-weeds]. P.
D angeard  (Compt. rend., 1928, 187, 1156—1158). 
—Sea-water containing 0-1% of potassium iodide 
greatly increases the evolution of iodine from certain 
sea-weeds (e.g., Laminaria fiexicaulis), whilst it is 
without effect on other species (e.g., Fucus plalycarpus)

G. A. C. Gouan.
H igh- and low-frequency m easurem ents with 

L am inaria . L. R. B l in k s  (Science, 1928, 68, 
235).—Osterhout’s view that the observed change of 
resistance is actually a change in the permeability of 
protoplasm to ions is supported by the author’s 
experiments. A. A. E l d r id g e .

O sm otic pressure of cell-sap of plants. H.
W a lter  (Ber. deut. bot. Ges., 192S, 46 , 539—549). 
—The osmotic pressure of the cell-sap from the 
leaves of certain plants has been determined and 
comparisons have been made of the living sap and 
the sap from plants killed in various ways.

E. A. L u s t .
Cell-sap of Valonia and H alicystis . W. C.

Co o per , jun., and L. R. B lin k s  (Science, 1928, 68, 
164—165).—Determinations of potassium are recorded.

Chem ical  A bstracts.
Penetration of strong electrolytes [into plant 

cells]. W. C. Co o per , jun., M. J. D orcas, and 
W. J. V. Osterh o u t  (J. Gen. Physiol., 1929, 12,
427— 433).—The addition of ammonium chloride 
to sea-water causes Valonia cells to float, because the 
very permeable salt reduces the specific gravity of 
the sap. Cæsium chloride causes flotation because 
it raises the specific gravity of the water but does not 
penetrate the cell-wall. Strong electrolytes penetrate 
very slowly. Potassium is "absorbed much moro 
rapidly than sodium. Lithium, rubidium, bromides,
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bromates, iodides, iodates, and selenites are able to 
penetrate, but most of the complex anions and the 
heavy metals are unable to penetrate the cell-wall.

E. Boyland.
Spectrophotometric studies of penetration.

V. Resemblances between the living cell and 
an artificial system  in absorbing m ethylene-blue  
and trimethylthionine. M. Iewtn (J. Gen. Phyaiol.
1929, 12, 407—418).—The partition coefficients of 
methylene-blue and azure-B between water, chloro
form, and sap as determined by spectroscopic methods 
are compared with the penetration of these dyes in 
cells. The layer of protoplasm of Valonia at pn 9-5 
behaves like a layer of chloroform in absorption of 
these dyes, but the sap of Nite.Ua dissolves more 
azure-B from chloroform than it does from protoplasm.

E. Boyland.
Permeability test w ith  radioactive indicators. 

K. Lark-H orovitz  (Nature, 1929, 123, 277).—By 
the use of thorium-# as radioactive indicator, it is 
shown that lead ions do not enter the sap of living 
cells of Valonia macrophyaa even if the cells are kept 
for several months in lead nitrate solution; lead 
ions, however, readily enter the sap of dead cells. 
Radium emanation quickly becomes evenly dis
tributed between the sap of living cells and the 
surrounding sea-water. A. A. E l d r id g e .

E.M.F. in  plants arising on contact w ith  
potassium chloride solutions of different con
centrations. K. St e r n  and E. B u r n in g  (Bio- 
chem. Z., 1928, 203, 400—408).—The current of 
injury found with Nitella by Osterhout and Harris 
(J. Gen. Physiol., 1928, 11, 673; 12, 167) to be 
positive when the cell is in contact with concentrated 
solutions and negative with dilute solutions, is found 
with a variety of leaves always to be negative whether 
the solution is of higher or lower concentration than 
that of the cell sap. P. W. Cl u t t e r b u c k .

Permeability. V iscosity and interfacial sur
face tension. J. T r a u b e  and S. H. W h a n g  (Bio- 
chem. Z., 1928, 203, 363—369).—The velocity of 
flow through a capillary of aqueous solutions of 
surface-active materials increases inversely with the 
surface tension, and the permeability and therefore 
the absorption of a fluid are dependent on its surface 
activity. The velocity of flow of water in a glass 
tube provided with a membrane layer of cholesterol 
or lecithin is increased, but with a layer of gelatin, 
albumin, or peptone is scarcely altered in comparison 
with the velocity without these layers. In plants 
a decrease of surface activity causes therefore an 
increased movement of sap and so may result in 
accelerated growth. P. W . Cl u t t e r b u c k .

Formation of plant m em branes. K . H ess  
(Biochem. Z., 192S, 203, 409—420).

P. W. Cl u tte r b u c k .
Preparation of lip ins from  organs containing 

chlorophyll. B. R ew a ld  (Biochem. Z., 1928, 
202, 399—402).—By means of a process involving 
«traction with cold acetone, lipins, free from chloro
phyll, can be obtained from vegetables.

W . M cCa r tn ey .
Nature of the unsaponifiable fraction of the 

hpoid m atter extracted from  green leaves. E.

Clen sh a w  and I. Sm e d l e y -Maclean  (Biochem. J.,
1929, 23, 107—109).—Crystals containing about 5% 
of oxygen, m. p. 72—75°, separate from the hot 
alcoholic solution of the unsaponifiable matter from 
cabbage leaves after the removal of the sterols. 
Hentriacontane is also present in this fraction. 
Similar treatment of the unsaponifiable matter from 
spinach yielded only hentriacontane.

S. S. Z ilv a .
Constancy of the essential oil of seedlings of 

aniseed fruit. N. V. I vanov  and V. F . Gr ig o r o - 
.iev a  (Biochem. Z., 1928, 202, 2S4—293).—In seed
lings of aniseed fruit during germination in the dark 
for 20 days the essential oil remains unchanged both 
in amount and in composition. No physiological 
explanation for the presence of the oil has so far been 
found. W. McCa r t n e y .

Com position of the root of G eutn  urban u m , L.
J. Chey m o l  (Schweiz. Apoth.-Ztg., 1928, 66, 283— 
284; Chem. Zentr., 1928, ii, 457).—The glucoside 
geoside, m. p. 146—147°, [a]D —53-80° in water, on 
acid hydrolysis affords eugenol, dextrose, and Z-arabin- 
ose; hydrolysis by gease affords eugenol and vician- 
ose; by emulsin, eugenol, dextrose, and arabinose. 
Gease is present in the root as an insoluble compound, 
e.g., with tannin. Dry gease is decomposed above 
98°; in aqueous solution, above 75°. It is inactiv
ated by sulphuric or acetic acid. The action of 
gease on geoside is not specific.

A. A. E l d r id g e .
Glutamine and allantoin in beetroot. C.

R avenna  and R . N u c c o r in i (Annali Chim. Appl.,
1928, 18, 509—512).—The aqueous extract of the 
roots is treated with a slight excess of basic lead 
acetate, to the filtrate is added a small excess of 
mercuric nitrate, and the precipitate, suspended in 
water, is decomposed with hydrogen sulphide. The 
filtrate, freed from hydrogen sulphide by distillation 
in a vacuum, is neutralised with ammonia and con
centrated to a syrup under diminished pressure. 
Sufficient alcohol is then added to cause separation 
of a syrup, which is redissolved by addition of a few 
drops of water. On keeping, the liquid deposits 
crystalline glutamine.

As the growth of the beet proceeds, the percentage 
of glutamine present increases from 0 035 (June) to 
0-112 (October). If the beets are stored during the 
winter and planted again at the beginning of spring, 
the glutamine gradually disappears, its place being 
taken by allantoin, which itself disappears later.

T. H . P o p e .
Total alkaloids of D atura fa stu o sa , L., and 

D atu ra  alba, N ees, from  the Philippines. 
J. M. Maranon  (Philippine J. Sci., 1928, 37, 251— 
260).—The total alkaloid content of different parts 
of Datura fastuosa and D. alba, collected at Manila 
at different times of the year, has been determined.
D. fastuosa contains more alkaloids in its leaves, 
seeds, fruits, and roots than does D. alba; the latter 
contains a higher percentage than the former in 
its flowers. As the fruit ripens there is a migration 
of alkaloids from the pericarp to the seeds. Apart 
from the seeds, the younger portions of different 
parts of the plants contain more alkaloid than the
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more mature portions. The possible mode of form
ation. of alkaloids in plants is discussed.

C. W , Gib b y .
Hydrocyanic acid in L o t u s . P. G u e r in  (Corapt. 

rend., 1928, 187, 1158—1160).—Mainly qualitative 
investigations show that a large number of the plants 
of this genus contain hydrocyanic acid. The leaves 
and the growing cotyledons contain most of this 
constituent. The hydrocyanic acid of L. corniculatus 
(0-02% in the fresh plant) is probably insufficient to 
injure cattle. G. A. C. G ough .

Physiology of apples. X. Chemical changes 
in  stored apples. F. H a y n e s  and H. K. A rch bo ld  
(Ann. B o t, 1928, 42, 965—1017).—Methods of 
determining the principal chemical constituents of 
the apple are described. The properties which favour 
keeping are found to be : low nitrogen and high 
sucrose contents and probably a large amount of 
cell-wall material. Exhaustion of sucrose and acid 
is coincident with the death of the apple, and it is 
therefore suggested that acid metabolism may bo 
an essential part of the respiratory cycle of this fruit.

E . A. LUNT.
Com position of the juices of som e A m erican  

apples. J. S. Ca ld w ell  (Fruit Prod. J. Amer. 
Vinegar Ind., 1928, 8, 14—48).—Climatic conditions 
during development and maturity produce consistent 
and sustained effects on the composition of apples: 
Analytical data for various varieties arc recorded.

Ch em ical  A b stracts .
Boron com pounds in fruits and vegetable 

products. A. S. D o d d  (Analyst, 1929, 54, 15—22). 
—The proportion of boric acid present in currants 
and raisins was small but over 100 parts per million; 
in miscellaneous dried fruits it varied from 40 parts 
per million in prunes to 300 in apricots and peaches, 
enough being present to make it necessary to allow 
for the presence of boron in jams, tarts, etc. In fresh 
fruits boron compounds were small, from 31 to 62 
in 10a, but calculated on the dried fruits boric acid 
varied from 240 to 1090 in 106. The prepared dried 
acid fruits lose boric acid as the drying process is 
carried out without the presence of an alkaline fixing 
agent. D. G. H e w e r .

B oric acid in  oranges. J. T. D u n n  and H . C. L. 
B loxam  (Analyst, 1929, 54, 28—29).—Three Cali
fornian, three South African, and one West Indian 
samples of oranges were examined for the presence 
of boric acid in the rind and pulp. In every case it 
was present in quantities comparable with that found 
as a natural constituent of a large number of vegetable 
substances, and no evidence of addition was adduced.

D. G. H e w e r .
Zinc content of vegetable foods. G. B er t r a n d  

and B . B enzo n  (Compt. rend, 1928, 187, 109S— 
1101).—The zinc content of a wide variety of fruits 
and vegetables is of the order of 1—3 mg.'per kg. of 
the fresh material. In general, the amount of zinc 
increases with the chlorophyll content. Garlic and 
onion bulbs, millet, maize, lentil, and similar grains 
contain 10—50 mg. per kg. Polished rice contains

about 2 m g, whilst the husks give values as high as 
30 mg. per kg. G. A. C. Gough.

B iology of m etals. I. Localisation of lead 
by grow ing roots. II. Retardative influence 
of lead on root growth. F. S. H amm ett (Proto- 
plasma, 1928,4,183—186,187—191).—Lead absorbed 
by growing roots of Allium cepa, Phaseolus vulgaris, 
and Zea raais from solutions of the nitrate was 
deposited in the regions of growth by cell division as 
a compound. Lead (10-5 to 5 X1(H) retards the 
root growth of seedlings. Chem ica l  Abstracts.

Effect of hydrogen-ion concentration on the 
fixation im age of various sa lts of chromium 
[in plants]. C. Z ir e l e  (Protoplasma, 1928, 4, 
201—227).—Experiments with root tips of Zea mais 
are described. It is assumed that the fixation con
sists of a double decomposition in which the cation 
of the fixative unites with certain elements of the 
cell and the anion with others, followed by reduction 
of part of the chromate to a chromium salt, the 
chromium then being combined with the tissue both 
as anion and as cation. Chem ica l  A bstracts.

Chlorosis of fruit trees. II. Composition of 
leaves, bark, and wood of shoots in  cases of 
lim e-induced chlorosis. III. Chlorosis of
p lum s due to potassium  deficiency. T. W allace 
(J. Pomology, 1928, 7, 172—183, 18£—198).—'Tho 
leaves and bark of chlorotic shoots in the apple, pear, 
plum, and raspberry exhibit a high percentage of 
ash in the dry matter, and low calcium and high 
potassium contents in the ash itself. In the wood of 
chlorotic shoots the changes in tho calcium and 
potassium contents do not obtain.

III. A chlorosis of plum trees due to deficiency of 
potassium is described in which the chlorotic leaves 
show a low ash content, and high iron, calcium, 
magnesium, and phosphorus, and low potassium 
contents in the ash. The conditions in which this 
disease is observed suggest water-logging as a possible 
cause. E. A. L u n t .

M icro-determ ination of carbon. M. N icloux . 
—See this vol., 204.

D eterm ination of iodine. J. S chw aibold  ; also 
J. F. R e it h .—See this vol., 337.

Dehydration apparatus. W. D. Courtney  
(Science, 1928, 67, 653—654).—An apparatus for 
biological use is described. A. A. E l d r id g e .

U se of Hildebrand hydrogen electrode in 
biological solutions. R. E. Co r n is h  (J. Amer. 
Chem. Soc, 1928, 50, 3310—3311).—The Hilde
brand hydrogen electrode (A , 1913, ii, 721) may be 
brought rapidly to equilibrium in those biological 
solutions in which it normally attains equilibrium 
only very slowly by repeated saturation with hydro
gen, which is attained by squeezing a rubber bulb 
inserted in the hydrogen lead, so that the solution 
level is forced entirely below the platinum a few 
times. ” S. K. T w e e d y .


