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General, Physical, and Inorganic Chemistry.
Problem of fine structure. L. J a n i c k i and E.
L a u (Z. Physik, 1925, 35, 1— G).—New measurements
of Av in the Balmer lines have been made on the
Lummer-Gehrcke photographic plates previously
obtained by Gehrcke and Lau. The distance apart
of the blackening maxima is AX =0-132 A. and
therefore Av for H a= 0-307. This is in agreement
with Sommerfeld’s original selection rule (cf. Birge,
A., 1921, ii, 666), based on measurements on the
helium spark line 4686, but not with the theory of
Rubinowicz, Bohr, and Kramer, which involves the
conception of an electric field. The values of A;- for
and for Hy found were 0-305 and 0-315, respect
ively. These are lower than those found by earlier
investigators. All experimental values in these two
cases are lower than the theoretical. M. S. B u r r .
Excitation of the spectra of nitrogen by
electron impacts. 0 . S. D u f f e n d a c k and D . C.
D u n c a n (Physical Rev., 1924, [ii], 23, 295).— On
excitation of the spectra of nitrogen in low-voltage
arcs in a mixture of nitrogen and mercury vapour
below the ionising potential and in nitrogen alone
above that potential, also in a three-electrode tube
at low pressures, the first and second positive bands
appeared below the ionising potential and are assigned
to the neutral molecule. Two new low-potential
groups were found in the ultra-violet. The negative
bands are emitted by the ionised molecule, and are
physically related to a new group in the ultra-violet.
The line spectrum appears at about 70 volts in
ordinary arcs, or at 30 volts in intense arcs.
A. A. E l d r i d g e .
New members in the series spectrum of
trebly ionised silicon. R. A. S a w y e r and R. F.
P a t o n (Physical Rev., 1924, [ii], 23, 108).—The close
relationship between the series spectrum of trebly
ionised silicon (Fowler, A., 1923, ii, 447) and that of
doubly ionised aluminium (Paschen, A., 1923, ii, 672)
is pointed out. Lines in the vacuum spark spectrum
of silicon have been examined for the presence of
series members.
A. A. E l d r i d g e .

Structure of the spectra of elements of the
iron series. M. A. C a t a l a n (Anal. Fis. Quim., 1925,
23, 395— 408).— Considering the arc and spark
spectra of the elements 19 (potassium) to 28 (nickel),
it appears that the spectra of the first five elements
resemble those of the second five elements. The
azimuthal quantum numbers of the fundamental levels
are the same for corresponding elements. The
multiplicity of the term of greatest stability increases
to a maximum for “ 24 (manganese).” Some correla
tions are found between the resonance lines and the
multiplicity of their terms. Certain regularities are
also found for the “ raiesultimes ” for these elements.
The experimental rule that the “ raies ultimes ” are
always found in multiplets of the type k —> lc-\- 1 is
explained. Both in arc and spark spectra terms are
regular when multiplicity is increasing, inverted when
multiplicity is decreasing, whilst both regular and
inverted terms occur at the maxima and minima.
G. W . R o b in s o n .
Under-water spark spectrum of a number of
elements. (Miss) M. C. W. B u f f a m and H. J. C.
I r e t o n (Trans. Roy. Soc. Canada, 1925, [iii], 19, I I I ,
113— 118).—The under-water spark spectra of gold,
silver, copper, cobalt, nickel, antimony, and bismuth
have been investigated. The wave-lengths observed
as showing inversion are tabulated. J. S. C a r t e r .
Line and band absorption of copper and its
fine-structure lines. H. S t u c k l e n (Z. Physik,
1925, 34, 562— 585).—The source of the spectra was
the oscillatory discharge between copper electrodes
under water. In addition to a spectrum resembling
that of the alkalis, there is one the ground lines of
which form a multiple-system— probably quadruplets.
This indicates that in the case of copper, not only the
41 electron, but also a 33 electron functions as a
valency electron. Satellites accompany many lines
and are attributed to unstable copper molecules.
An absorption band at 2240-69 A. was resolved into
its branches, and from the calculated moment of
inertia it is probably due to a copper hydride.
E. B. L u d l a j i .
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Spectrum of rubidium at low voltages. F. H.
(Phil. Mag., 1925, [vi], 50, 127(5— 1282;
cf. A., 1925, ii, 1014).—Rubidium vapour has been
subjected to bombardment by electrons of known
energy, and the corresponding emission spectra have
been photographed. The method was the same as
that previously used in experiments with sodium and
potassium vapour. With increasing electron energy,
the spectral lines of rubidium are excited in the order
corresponding with the displacement of the valency
electron to, and its return from, the various outer
non-radiating orbits. At 1-7 volts (calc. 1-58 volts),
the fust doublet of the principal series appeared.
When tho electron energy reaches the ionisation
potential, 4-2 volts (calc. 4-16 volts), tho complete
arc spectrum is emitted.
A. 13. M a n n i n g .
N ew m an

Structure of tbe mercury green line 5460-74 A.
and of tbe Baimer lines of hydrogen. J. C.
M c L e n n a n and H. J. C. I r e t o n (Trans. Roy. Soc.
Canada, 1925, [iii], 19, III, 77—86).—The mercury
line 5460-74 A. has been resolved into 12 components
by means of a 45-plate echelon. When crosscd with
a smaller echelon, it was shown that two components
had overlapped, the number of components being in
reality 13. Au attempt has been made to obtain a
photographic record of the third member of the
predicted fine structure of the Balmer lines. Examin
ation of the //» and II$ lines revealed no indication
of this third member. If it exists, its intensity is
many times less than that predicted. J. S. C a r t e r .
Analysis of the spectra of thallium by electrodeless discharge. W. C. M c Q u a r r i e (Trans. Roy.
Soc. Canada, 1925, [iii], 19, III, 57— 62).—About 140
lines in the region 3700—6500 A. are tabulated and
classified as arc lines, and the three successive groups
of spark lines in order of their difficulty of excitation—
which, it is probable, correspond with the spectra of
singly, doubly, and trebly ionised atoms, although
it is possible they include lines of higher order. It is
suggested that the line 54S8-79A-, measured by
Paschen (A., 1910, ii, 1014) in the arc, might be a
spark line superimposed on the arc line.
J. S. C a r t e r .
Coloured photographs of line spectra. C.
and C. B o r m u t h (Physikal. Z., 1925, 26,
697— 69S).—The spectra of neon, helium, and hydrogen
can be successfully photographed on “ Agfa ” colour
plates by suitable adjustment of the time of exposure
of the different regions of the spectra. This is done
by introducing screens of black paper in front of the
plate in the spectrograph. In photographing the
mercury spectrum, however, the yellow"line (579 ¡jt(i)
is always shown as green, although the sodium
D-line (589 ¡41) is correctly rendered. The red
granules of the colour plate transmit the latter but
not the former, and the green granules transmit only
the yellow mercury line.
A. B. M a n n in g .

Schaefer

Theory of broadening of spectral lines. L.
(Z. Physik, 1925, 34, 611— 621).—The
mutual effect of the same kind of atoms in tho same
quantum state is greater than that produced by

M e n s in g

unlike atoms. The broadening of spectral lines in
consequence of the Stark effect due to the electric
field of neighbouring molecules must be greater for
the same gas than for the same pressure of a foreign
gas. If this is so, the effect should be observable in
the case of absorption in 'the principal series of the
alkali metals.
E. B . L u d l a m .
Theory of the continuous spectrum. R. D.
(Physical Rev., 1924, [ii], 23, 295).— A
theory of the continuous spectrum is based on the
facts that the mass of an atom is located mainly at its
nucleus, and that its electrical moment 3i=10~19Ar2/3,
where N is the atomic number.
A. A. E l d r i d g e .jS
K

lee m an

Soft X-rays from certain metals. C. T. Chu
(J. Franklin Inst., 1925, 200, 615—627).— Soft
X-rays from nickel, iron, and copper have been
examined by bombarding a target of the metal under
investigation with electrons from a hot filament in as
high a vacuum as possible, and studying the photo
electric emission from a second electrode exposed to
the resulting radiation from the target. The curves
obtained by plotting the photo-electric current against
the accelerating potential between filament and
target, which was never more than 120 volts, display
breaks at voltages 52, 68, and 80 for iron, 49, 75, and
98 for nickel, and 30, 49, 62, 79, and 90 for copper.
These values are not in very close agreement with
those obtained by other investigators, but there is no
agreement among the latter. Various possible inter
pretations of the results are discussed, and it is
suggested that they are to some extent consistent
with what might be expected from the position and
order of tho elements in the periodic table. Experi
ments with selenium were not successful owing to its
vaporisation.
M. S. B u r r .
Fine structure o f certain X-ray absorption
edges. K . C h a m b e r l a in (P h y s ica l R e v ., 1925, [ii],
26, 525—536).— iv -A b s o r p tio n edges fo r tita n iu m ,
v a n a d iu m , ch rom iu m , a n d m angan ese w ere fo u n d a t
24S9-5, 2261-9, 2064-9, a n d 1891-4 X , resp e ctiv e ly ,
a n d i/n x-ab sorption edges f o r tin a n d a n tim o n y a t
3146-9 a n d 2991-5 X , resp e ctiv e ly , in g o o d a g reem en t
w ith th e p osition s o f th e w h ite lin es o b s e rv e d b y
C oster. C oster’s lin es are th ereforo du e, in th e case
o f co m p o u n d s o f h igh er v a le n cy , t o th e re d u ced
elem en ts. T h e edges o b s e rv e d b y L in d h n ear 4988 X
fo r su lp h u r co m p o u n d s are p r o b a b ly d u o to sex a v a len t
sid p h u r, o w in g t o th e o x id a tio n o f su lph ides or
su lph ites in th e X -r a y b ea m . E v id e n ce w as o b ta in e d
o f th o r e d u c tio n o f io d ic a c id a n d o f p otassiu m
p erm a n g a n a te b y e x p osu re to X - r a y s ; su lph u rou s
a c id also is o x id is e d in th e ab sen ce o f free o x y g e n .
A th e o re tica l ex p la n a tio n o f th e v a le n cy ch a n g es is
a d v a n ce d .
A . A . E l d r id g e .

Fine analysis of the Stark effect for lip and
He 4686 A. J. S. F o s t e r (Physical Rev., 1924, [ii],
23, 765— 766).— Many photographs taken by Lo
Surdo’s method show all the components observed by
Stark which agree with tho theory, and no others.
It is suggested that the spurious components are
produced by variations in tho direction of tho applied
field. The explanation is supported by analyses of
He 4922, 4472 A.
A. A. E l d r i d g e .
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Quadratic Stark effect of the alkalis. W.
(Z. Physik, 1925, 34, 586— 601).—A formula
is developed for the quadratic Stark effect and
calculated results compared with experimental.
E . B. L u d l a m .
T h o m as

Dissociation of hydrogen and nitrogen by
mercury atoms excited in an arc. K. T. C o m p t o n
and 0. S. D u f f e n d a c k (Physical Rev., 1924, [ii],
23, 109).— In an electric arc discharge, hydrogen is
apparently dissociated abnormally rapidly when
excited mercury atoms are present in large concen
tration, the effect being ascribed to a transfer of
energy on collision. Nitrogen is less affectcd.
A. A. E l d r i d g e .
Metastable 2p3 state of mercury atoms. S.
(Proc. Nat. Acad. Sci., 1925, 11, 673— 679).—
Mercury atoms activated by 2537 A. remain in the
2p„ state for about 10' 7 sec. In a gaseous system
containing mercury, thallium, and nitrogen, the two
latter in excess, collisions between activated mercury
atoms and thallium atoms result in thallium activ
ation followed by its fluorescence and a constant energy
distribution between the different lines. Collisions
between nitrogen atoms and activated mercury atoms
may be (a) of the second kind (activation energy
converted into kinetic energy of the colliding particles)
or (b) of such a kind that the main part of the activ
ation energy is retained in the 2ps state of the mercury
atom and the remainder is converted into kinetic
energy. Such a partly activated atom should retain
its energy for a definite time, depending on its environ
ment. The intensity of the indirectly excited
fluorescence spectrum of thallium is a measure of the
total number of activated mercury atoms. It is
shown theoretically that an estimate of the order
of magnitude of the duration of the 2p3 state may be
obtained from a comparison of the blackening of the
photographic plate by a given thallium fluorescence
line excited first with and afterwards without the
presence of nitrogen in the sealed tube. Photographs
by the author have been measured by a registering
microphotometer. The duration of the 2p3 state
would be infinite in a vacuum, and actually varies
with the gaseous pressures and temperatures. The
calculated order of magnitude, 10"* sec., agrees with
Webb’s values.
R. A. M o r t o n .
L o r ia

Normal cathode fall in krypton and xenon. A,
Gunther-Schulze (Z. Physik, 1925, 34, 549— 552).—
The normal cathode fall of potential is taken as the
lowest voltage obtained as the distance between the
anode and cathode is reduced. With an iron cathode,
the values are 215 and 306 volts for krypton and xenon,
respectively. Krypton gives with an aluminium
cathode 1SS volts and with a platinum cathode 237
volts. The heavier gas is more difficult to ionise.
E. B. L ttdlam .
Photo-electric valve coated with potassium.
V. M. A l b e r s (Physical Rev., 1925, [ii], 26, 671—
677).—A further investigation of Tykoeinski-Tykociner and Kunz’s observation (A., 1924, ii, 5S6) of the
amplification on exposure to light of the electron
current passing through a valve bearing a transparent
film of potassium on the walls.
A . A . E l d r id g e .

3

Photo-electric threshold for mercury. C. B.
(Physical Rev., 1925, [ii], 26, 643— 654).—
Using carefully purified mercury flowing in a vacuum,
the intrinsic photo-electric threshold for mercury was
observed to be 2735 A., corresponding with a photo
electric work function of 4-52 volts.
A. A. E l d r i d g e .
K azda

Variation in the photo-electric emission from
platinum. A. E . W o o d r u f f (Physical Rev., 1925,
[ii], 26, 655— 670).—Clean platinum was insensitive
to mercury arc radiation, but became sensitive when
heated electrically at about 250°, although not at
higher temperatures obtained by means of an electric
oven. Insensitivity can be induced by prolonged
heating at a high temperature and low pressure,
owing to a shift of the threshold to short wave-lengths.
The results may be accounted for by the assumption
of an initial adsorbed layer of gas on the surface,
retarding the escape of the photo-electrons, but the
layer formed when the whole apparatus is heated at a
high temperature is probably not identical with
that originally present.
A. A. E l d r i d g e .
Chemical statics of electronic phenomena. L.
and 6 . P i c c a r d i (Atti R . Accad. Lincei,
1925, [vi], 2, 334—336; cf. A., 1925, ii, 1018).—It
follows, from the application of the mass action law
to the phenomenon of atomic ionisation, that in a
mixture of two types of atoms the degree of ionisation
of each type is proportional to its ionisation constant.
T h is relationship is confirmed by an examination of
data for the ionisations in systems containing the
following pairs of atoms : barium-strontium, lithiumsodium, 3odium-molybdenum, thallium-molybdenum,
and sodium-potassium.
F. G. T r y h o k n .
R

olla

Scattering of electrons in ionised gases. I.
(Physical Rev., 1925, [ii], 26, 5S5— 613).—
Experiments with hot cathodes indicate the presence
of three groups of electrons : primary, secondary,
and ultimate; in the uniform positive column of arcs,
only ultimate electrons are present. The velocity
distribution of the electrons is examined, and a
theory of the mechanism of electron scattering is
advanced.
A. A. E l d r i d g e .
L ang m tjir

Motion of electrons in gases. J. S. T o w n s e n d
(J. Franklin Inst., 1925, 200, 563— 590).— The motion
of electrons through a gas has been investigated by
determining experimentally the velocity of agitation
U and also the velocity W in the direction of an
applied electric field. The method employed for
measuring U consists in determining the divergence
of a stream of electrons moving in a uniform field.
If three electrodes in one plane receive the electrons,
the ratio R of the amount of charge received by the
central electrode to the total charge on all three
decreases as the divergence increases, and is a function
of U. B tends to diminish as the gas pressure is
reduced, indicating an increase in U. R may be
plotted as a function of Zjk, where Z is the electric
field and k is the ratio of the energy of agitation of a
charged particle in the gas to the energy of agitation
of a molecule of the gas, and is a function of Z[p, p
being the pressure of the gas. In moist gases, where
the charged particles are mainly ions, k is approxirn-
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ately i, and, for a given olcctric Hold, tho name
value of H in obtained for different gases over a largo
range of pressuro; this indicates that there are no
free electrons; In dry gases, tho values of II are
much smaller than in moist, for certain range« of
electric force and pressure. Also, in dry gnses the
divergence obtained with a given electric force
increases as the pressarc is reduced. Thus the value
of k is largo and increases as p in reduced. It can
hence be shown that the mass of the charged jmrticlcH
must bo ¡small compared with that of a molecule, that
ih, electrons move freely in the gaH. From a com
parison of the divergences of streams of electrons in
different gases at 20 mm. pressuro, it haw boon shown
that, with the same field and pressure, tho energy of
agitation of electrons is greater in helium than in
nitrogen, and greater in nitrogen than in hydrogen.
U is found to bo (l*16x 10*X V &) cm./sec. Tho
velocity IF in the direction of tho field has been
determined experimentally in tho same apparatus
by superposing on tho electric field a magnetic
field at right angle«, and measuring the deviation
thus produced in tho electron current. IF is not
proportional to Z, but is a function of the ratio Z/p.
Agreement between the values of (J and IF for a given
value of Zjp for a large pressure range indicated the
absence of ions in nitrogen, carbon dioxide, carbon
monoxide, argon, neon, and helium. Ions were
detected in oxygen, nitrous oxide, and nitric oxide.
Tho mean free path of tho electrons in different gases
for several values of Z/p has been deduced, and also
the proportion X of the energy of an electron lost by
collision with a molecule.
M. S. Bunn.

A,

Hystom, the second electron may gain kinetic energy
by a collision of tho second kind. Experiment* have
boon carried out which, although not conclusive,
support tho idea, Preliminary work on tho decom
position of ozone affords promising but not yet
definitive results.
U . A. M o r t o n ,
Rolativo production of negative nnd positive
ions by electron collisions. I'1. L. Mohlbb
(Physical Rev., 15)25, |ii J, 26, 014—024).— In an
investigation of tho ionisation produced by electron
collision, curront-voltago curves were obtained for
moreuric chloride and hydrogen chloride which were
similar to those for mercury and iodine, respectively,
the negative ion current being small compared with
the positive for electron currents of tho order of 10 0
amp., and pressures of about 0-001 mm. Tho results
do not support tho theory that electron collisions
dissociate polar molecules into positive and negative
ions, but indieato that tho primary effect is tho
production of a positivo molecular ion.
A. A. E l d r i d g e .

Free path of slow protons in helium. A. J.
Dempster (Naturo, 1925,116, 900—901).— Positively
charged hydrogen atoms with velocities acquired by
falling through 300—900 volts possess an unexpected
range in helium and other gases, and they remain
charged throughout tho entire path. Apparently no
freo electrons aro produced by protons of tho velocity
used; tho result is anticipated in the caso of helium
from energy considerations. Singly-charged helium
atoms disappear when the pressure is increased to
0-027 mm. of mercury; charged hydrogen molecules,
Evaporation of electrons. W. S c h o t t k y (Z. which disappear at 0-07 mm., are probably dissociated
Physik, 1925, 34, 045—075).—It is not tho specific on collision without alteration of velocity or direction.
A. A. E l d k i d o e .
heat of the electrons in a metal but tho chango in the
specific heat by loss of electrons which determines
Ions from hot platinum. H . A. E r i k s o n
the variation with temperature of the thermodynamic (Physical Rev., 1925, [ii], 26, 025— 028).—Measure
potential of the electrons in the metal. This change ments of mobility and of currcnt-voltage relations
of specific heat is related to the Thomson effect and indicate that tho single negative ion and the final
tho thermo-electric force between the same metal positivo ion from platinum are air ions; the initial
hot and cold; tho latter can exist only when the positive ion may also be an air ion (cf. ibid., 1923,
effect of heat is to produco in the metal an internal 21, 720; A ., 1925, ii, 0).
A. A. E l d r i d g e .
state differing from the normal state.
Mobility of the ions of the active deposits of
E. B. L u d l a m .
thorium and radium. H. A. E r i k s o n (Physical
Electron paths. A. G U n t h e r -S c h u l z b (Z. Rev., 1925, [ii], 26, 029— 032).—In each case, as
Physik, 1925, 34, 039—044).—A method is given for with actinium, two positive, active substances differ
calculating the path of an electron emitted from a ing in mobility were found; probably one is singly,
hot filament in a homogeneous field and in a simple and the other doubly charged (cf. A., 1925, ii, 79).
case for a field which is not homogeneous.
A. A. E l d r i d g e .
E. B. L u d l a m .
Chemical action of gaseous ions produced by
Absorption coefficient for slow electrons in
a-particles. VI. Reactions of oxides of carbon.
mercury vapour. R . B . B u o d e (Proc. Physical
S. C. L i n d and D. C. B a r d w e l l (J. Amer. Chem.
Soc., 1925, 38, 77—79).—See A., 1925, ii, 1020.
Soc., 1925, 47, 2075— 2697; cf. A., 1919, ii, 210;
Collisions of the second kind. H. D. S m y t h 1924, ii, 11, 12, 840).— In many reactions produced
(Proc. Nat. Acad. Sci., 1925, 11, 079— 082).—The by a-particles from radon, the ratio —M/N of
electron affinity of iodine has been employed in an molecules decomposed to a-particles is a few units
attempt at the direct verification of the existence of greater than unity. This is ascribed to the formation
collisions of the second kind. If an electron comes of clusters of a primary ion and one or more neutral
within the field of a neutral iodine atom, and before molecules. When a gas like oxygen is present, which
the electron affinity of 3-5 volts is fully satisfied, has a great affinity for free electrons, these are trapped
i.e., before the process of binding the electron is com to form O,', which can then react and may also
pleted, a second electron “ collides ” with the new form clusters with neutral molecules, thus further
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increasing the ratio —M/N. When this occurs,
oxidation replace» ail reactions that would take place
in it« absence, and it is assumed that final chemical
action docs not result until electrical neutralisation
is brought about by recombination of the positive
and negative ions or clusters. The chemical reactions
taking place in a number of gases mixed with radon
have been followed by the pressure changes and by
chemical analysis of the final gaseous products; in
some eases, pressure measurements have also been
made at sufficiently low temperatures to freeze out
ono or more components. In the decomposition of
carbon monoxide, the ratio —M/N is about 2, but
falls as the reaction progresses. The products are
carbon dioxide, carbon, and a substance which is
deposited on the wall of the vessel and is probably
a Hiiboxirlc of carbon; the ratio of carbon monoxide
lost to carbon dioxide formed is 3 : 1 . In the presence
of radon, carbon monoxide is oxidised by oxygen
and the ratio —M/N is 6 ; it is concluded that clusters
C 0’0 2'C0 with single positive or negative charges
are formed from CO+, 0 2+, or 0 2~, but not from CO",
and that the final reaction is (C 0-02-C0) !
(C0-02-C0)~—4C02. The rate is practically un
affected by the carbon dioxide formed. At the
temperature of liquid air, the velocity was half that
at 25°, proving that moisture is unnecessary for the
ionic reaction. Under «.radiation, carbon monoxide
and hydrogen combine to form a white solid, which
may be a polymeride of formaldehyde, and the ratio
—M/N is 3. Carbon dioxide is not decomposed,
but it is probable that ionisation and complex
formation take place, the complexes re-forming carbon
dioxide when neutralised. Hydrogen and carbon
dioxide react, forming water, a very little carbon
monoxide, probably carbohydrates, but no methane;
the ratio —M/N is 1-7. In the various mixtures of
carbon monoxide, carbon dioxide, hydrogen, and
oxygen, the ions of both reactants are active.
A. G e a k e .

Energy liberated by radium . R. W . L a w s o s
(Nature, 1925, 116, 897 — 8 9 8 ). —The total heat
development of I g. of radium, free from its disin
tegration products, is calculated to be 23-28 or 25-47
cal. per hour, according as the number of atoms of
radium disintegrating per second per I g. of the
clement is taken to be 3-40 or 3-7 2 X lO10, respectively.
Hess’ experimental value is 25-2 cal./hour, but when
cognisance is taken of the amount of y-radiation
unabsorbed under the experimental conditions em
ployed, it is computed that the corrected value cannot
greatly differ from 25-5 cal./hour. Support is thus
given to the essential correctness of the value Z —
3-72 x lO 10, in harmony with Kovarik’s work. The
data employed in the calculations are quoted.
A. A. E l d r i d g e .
Extraction and purification of the active
deposit of long life from radium. (M l l e .) I.
Curie (J. Chim. physique, 1925, 22, 471—487).—The
method of recovery, from tubes which have contained
radon, of the active deposit containing radium-Z),
radium-#, and polonium is described, together with
their separation, and in particular the isolation of
the polonium. The methods employed for measuring
their activities are also described.
A. E. M it c h e l l .

T h eory of the range of a-particles. L . L o e b
and E. C o n d o n (J. Franklin Inst., 1925, 200, 595—
607).— According to previous calculations of the
ranges of «.particles by applying the concept of
quantised energy exchanges to the classical dyna
mical treatment, assuming initially free electrons at
rest (cf. Bates, A., 1924, ii, S13), the calculated stop
ping power of the inert gas.es for a-particles is from
0-6 to 0-8 of the observed stopping power. An error
in these calculations has now' been indicated, but
on correcting for this the discrepancy becomes still
greater. Thus the energy of the a-particle is spent
in processes other than ionisation and radiation, or
else the energy is spent more freely in ionisation than
Ionisation in reacting gases. A. K. B r e w e r
the theory employed permits. The error may be
(Physical Rev., 1925, pi], 26, 633— 642).—See A.,
due to the assumption that the electron is initially
1925, ii, 919.
at rest and responds to the a-particle as if absolutely
Revision of the atomic weight of germanium. free, whereas the velocity of the electron in its orbit
II. Analysis of germanium tetrabromide. G. P. is probably of the same order as that of the a-particle.
B a x t e r and W . C. C o o p e r (J . Physical Chem.,
M. S. B u r r .
1925, 29, 1364— 1378).—The material from the
Absorption of 3-rays by matter. (M m e .) J.-S.
analysis of the tetrachloride (A., 1924, ii, 690) pro
vided the germanium used. Germanium tetra L a t t e s and G. F o u r n ie r (Compt. rend., 1925, 1 8 1 ,
bromide, prepared by heating the metal in a current 855— 856).—The mass coefficient of absorption, x , of
of pure nitrogen charged with bromine, was purified bands of secondary g-rays is given by the relation
by thirteen fractional distillations in a vacuum. x —a+hN , where N is the atomic number of the
Neglecting the first four fractionations, the most absorbent, « = 5 - 7 3 and 6=0-0547. The ratio, a /6,
volatile and least volatile portions were then analysed is the same as for the ?-rays of radium-JF, which also
separately. The tetrabromide used was free from obey the linear law. For an explicit emission
bromine, hydrogen bromide, arsenic, and silicon potential, F, the relation x = ( a + 6Ar) . / ( F) is proposed;
S. K . T w e e d y .
tetrabromide. Thirty-two analyses, in all, gave the the nature o f/(F ) is not given.
ratios G eBr,: 4Ag and GeBr4: 4AgBr, from which the
Number of particles in the 3-ray spectra of
atomic weight of germanium is found to be 72-60 radium-/? and radium-C. R. W . G u r n e y (Proc.
(Ag 107-880, Br 79-916), a value identical with that Roy. Soc., 1925, A, 109, 540— 561).—The origin of
obtained from the analysis of the tetrachloride (loc. the “ continuous ” °-ray spectrum of a radioactive
cit.). This agrees 'with Aston’s results (Phil. Mag., material is still open to discussion. It has been
1924, [vi], 47, 394) on the isotopes of germanium.
uncertain whether it consists of the electrons ejected
L. S. T h e o b a l d .
from the nucleus during disintegration or whether it
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is merely a secondary effcct. This problem has now
been attacked by measurements both of velocitydistribution in the spectrum and of the total number
of particles which constitute the spectrum. The
spectrum was resolved by the usual magnetic method,
and the particles were focussed on a slit opening into
a Faraday cylinder, by which the chargo associated
with any part of the spectrum could be measured.
It is concluded that both radium-# and radium-C
possess a genuine continuous P-ray spectrum, quite
distinct from the line spectrum which is superimposed
on it. The continuous spectrum contains rather
moro than one electron for each atom disintegrating,
which is to be expccted if it is formed of the electrons
ejected from the nucleus. The continuous spectrum
of radium-# rises to a maximum at 170,000 volts,
and has an upper limit at 050,000 volts. The spec
trum of radium-C rises to a maximum at about
400.000 volts, and has a definite upper limit at
3.150.000 volts. The lino spectrum is attributed to
tho conversion of -y- into (3-rays, the probability of
which is about 1 in 7. Tho heating effect of tho (3-rays
of radium-#-}-C is 5-6 cal. per hour per g. Of this,
1-3 cal. are ascribed to radium-#, and 4-3 cal. to
radium-C.
S. B a r r a t t .
P-Ray spectrum of the natural /.-radiation from
radium-/}. B. II. B l a c k (Proc. Camb. Phil. Soc.,
1925, 22, 832— 833).—Fifteen lines of a comparatively
low-energy (3-ray spectrum with energies extending
from 4290 to 12670 volts have been obtained from
a sourco of radium-# in equilibrium with radium-C.
Under tho same experimental conditions, radium-C
gives no such lines, which are therefore attributed to
radium-#. It is suggested that the electrons are
ejected by L X-rays, from atoms of atomic number 83,
acting on tho M, X , and 0 levels of the same atom.
A. E. M it c h e l l .
Natural X-ray spectrum of radium-/}. (Sir)
E. R u t h e r f o r d and W . A. W o o st e r (Proc. Camb.
Phil. Soc., 1925, 22, S34—837; cf. preceding ab
stract).— By the original method of Rutherford and
Andrade (A., 1914, ii, 408, 698), with a rock salt
crystal and a radon tube as source, the separation
of tho strongest lines aj and (3t of the ¿-spectrum of
radium-# has been measured. The results are in
accord with tho separation deduced with the aid of
Coster’s data for an element of atomic number 83.
The results were confirmed by similar measurements
using a calcito crystal. It is certain therefore that
tho earlier measurements of Rutherford and Andrade
were in error and that tho Zr-spectrum has its origin
in an atom not of atomic number S2 but of atomic
number 83, or that in this type of disintegration the
emission of the y-ray follows instead of precedes the
escape of the electron.
A. E. M it c h e l l .

with an atom of number 83, whilst with an atom of
number 82 it is possible to account for only six cf
them. The results support tho hypothesis that
electrons are ejected by y-rays after the nuclear
change in the atom has taken place. Similar measure
ments with thorium-# show that its P-ray spectrum
is practically identical Avith that of its isotope
radium-#, and it is suggested that in this case also
the y-rays are emitted subsequently to the dis
integration.
A. E. M i t c h e l l .
Atomic number of a radioactive element at
the moment of emission of the y-rays. C. D.
E l l is and W. A. W o o s t e r (Proc. Camb. Phil. Soc.,
1925, 22, 844— 848; cf. preceding abstracts).— The
energies of tho three main y-rays from radium-#
and the strongest of radium-C have been measured
to 1%. Tho results are in agreement with those
calculated when the emission follows the nuclear
disintegration and confirm those of Black and of
Rutherford and Wooster.
A. E . M it c h e l l .
p-Ray type of disintegration. C. D. E llis and
W. A. W ooster (Proc. Camb. Phil. Soc., 1925, 22,
849—860; cf. preceding abstracts).—In view' of the
results of Black, of Rutherford and Wooster, and of
Ellis and Wooster, it is considered established that
in the P-ray type of disintegration the emission of the
y-ray takes place after the ejection of the electron
from the nucleus. The mechanism of y-ray and
disintegration electron emissions is discussed. The
view of Meitner that the y-rays are emitted during
the reorganisation of the nucleus after the disturbance
caused by the disintegration electron has been
extended to tho idea that the y-rays are emitted by
the electronic system of the nucleus. The similarity
of electronic systems hi successive nuclei of the same
radioactive family is stressed. The results arc inter
preted in terms of level systems. Meitner’s proposals
for the explanation of the inliomogeneity of the
velocities of disintegration electrons are discussed,
and it is concluded that the electron is actually
emitted from the nucleus with a varying velocity,
but no explanation of this is advanced.
A. E . M it c h e l l .

Nuclear structure of radioactive atoms and
the emission of y-ray spectra. J. T h i b a u d
(Compt. rend., 1925,181, 857—859).— On the assump
tion that the nucleus of a radioactive atom consists
of a condensed kernel, surrounded by positive cor
puscles revolving in quantised circular orbits, it is
shown that the observed y-ray spectra may be
explained by the passage of a positive corpusclo from
one orbit to another of higher energy level causing
the emission of one quantum of y-radiation. In
certain cases, the existence of fine structure within
the nucleus must be supposed.
S. K . T w e e d y .
Analysis of the p-ray spectrum due to the
Effect of sunlight on the radioactivity of lead
natural ¿-radiation of radium-Zi. D. H. B l a c k and uranium. (M l l e .) S. M a r a c i n e a n u (Compt.
(Proc. Camb. Phil. Soc., 1925, 22, 838— 843; cf. rend., 1925, 181, 774— 776; cf. A., 1925, ii, 348).—
preceding abstracts).— By assuming that the p-ray When exposed to sunlight, ordinary inactive lead
spectrum from radium-# has its origin in the action acquires radioactive properties, which may persist
of rays corresponding with L X-rays, generated within for some months after the insolation. The activated
the atom, on various other atomic levels, it is shown lead affects a photographic plate, causes scintil
that eleven of tho fifteen lines obtained correspond lations on a screen of zinc sulphide, and has slight
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Doublet and triplet separations in optical
spectra as evidence whether orbits penetrate
into the core. D . R. H a r t r e e (Proc. Camb. Phil.
Soc., 1925, 2 2 , 904— 91S).—From an analysis of
doublets and triplets in optical spectra by means of
the formula of Lande (A., 1924, ii, 711), it is concluded
that, except for lithium-like atoms, the p-terms of all
known spectra correspond with orbits which penetrate
into
the core. This is not in agreement with Bohr’s
Possible significance of tetrahedra numbers
assignment
of quantum numbers for the p-terms of
in the natural system for atomic mass and
the spectra of neutral atoms of the copper and zino
atomic structure. H. S t i n t z i n o (Z. Physik, 1925,
sub-groups. The evidence for d-terms is not so
3 4 , 686— 697).—All 'the atomic masses, including
complete, but suggests that at least in Cs I and T11
isotopes, can be represented by a scheme of tetra
these
correspond with penetrating orbits not in agree
hedra. One element passes into the next higher by
the addition of two hydrogen nuclei about a new ment with Bohr’s quantum number assignment.
When the terms belong to a Ryberg sequence the
axis of symmetry. Each fourth element requires a
Lande formula holds approximately for separations
special structure, the carbon type; each eighth
in multiplet systems.
A. E . M i t c h e l l .
element reverts to the noble gas type. When iron
is reached, a type of closer packing is introduced,
Optical constants. I. Optical behaviour of
and in the sixth period, rare earths and platinum certain atomic models. II. Lateral scattering
group, tho packing is still closer. The increase in from a gas. C. G. D a r w i n (Proc. Camb. Phil. Soc.,
the number of isotopes with increasing atomic weight 1925, 22, 817— S23, 824— 831).—Mathematical.
is represented by the increased possibility of adding
Structure of manganese. H. C o l l i n s (C h em .
protons centrally to the tetrahedra; more are pre
N ew s, 1925, 1 3 1 , 355— 358).— S p ecu la tiv e.
dicted than have yet been found.
E. B. L tjd la m .
ionising properties. After exposure to sunlight, the
activity of uranium oxide shows marked variations
which may amount to as much as 50% of the total
activity. If the uranium oxide is exposed simul
taneously to sunlight and to bombardment by the
a-particles from polonium, the variations after
exposure are more frequent than for sunlight alone.
W. H u m e - R o t h e r y .

Magnetism and the structure of atoms and
molecules. B. C a b r e r a (J. Phys. Radium, 1925,
[vi], 6 , 273—286; cf. A., 1925, ii, 1107).—'The vari
ation of paramagnetism with atomic number provides
a means of fixing the position in the atom of
the last electron acquired by the atom or cation
concerned. For the iron and rare-earth groups,
Stoner’s scheme of atomic levels is in accord with
experiment. An explanation is given of the differ
ences in magnetic behaviour exhibited by the tervalent
ions of chromium and cobalt and also of differences
within the group of rare earths. The constant A of
the Curie-Weiss equation, xm( 7 + A )= C m, is still
obscure from the point of view of physical significance.
Its importance is, however, emphasised, and the
suggestion is made that it depends on tho interaction
of paramagnetic atoms with neighbouring atoms.
R. A. M o r t o n .

Striated discharge in hydrogen. D. A. K e y s
(Trans. Roy. Soc. Canada, 1925, [iii], 1 9 , III, 143—
148).— Single striations suddenly become double
when the P.D. applied to tho tube is raised to a certain
critical value, the magnitude of which depends upon
the pressure of the gas. Under certain conditions in
a new discharge tube, the striations may bo made to
revolve rapidly by tho application of a magnetio
field at a certain region of the discharge and in a
particular direction. The spectra of the light from
the negative glow and from a striation show that
there are more excited atoms than molccules in tho
negative glow and that the reverse is true of the
striations. Tho spectra from the two sides of a
single striation are not the same nor is the distribution
of intensity in the spectral lines from different parts
of a single striation that of the light from the corre
sponding part of a double striation. J . S. C a r t e r .

Physical structure o f the elements. C. G .
B e d r e a g (Bull. Acad. Sci. Roumaine, 1925, 9 ,
[9— 10], 8— 1 4 ; c f. A., 1925, ii, 363).— The alteration

spectrum of hydrogen. 0 . S.
(Physical Rev., 1924, [ii], 2 3 , 107; cf.
A., 1925, ii, 333).—With a low-voltagc arc in a mixture
of hydrogen and mercury vapour the Fulcher bands
and other strong lines, particularly groups at 4625—
4634 and 4562— 4580 A., appear at 13 volts. II«appears at 11 volts and 2 » at 12 volts. Hydrogen
excited in a three-electrode tube gave a complete
spectrum at 15 volts, but only faint traces of Balmer
lines below 16-5 volts. Presumably they arise in
tho mixture by dissociation of hydrogen by impacts
with excited mercury atoms.
A. A. E l d r i d g e .

in valency and in spectral multiplicity (multiplets)
with atomic number is discussed.
J. S. C a r t e r .
Nuclear numbers. D . d e B a r r o s (Compt.
rend., 1925, 1 8 1 , 719— 722).— By insertion of the
nuclear numbers, A [the nearest integer to the value
i(J lf-N ), where M is the atomic weight and N the
atomic number], in a rearranged periodic table, in
which the elements are classed in sixteen columns of
five rows each, a table is obtained almost exactly the
same as that found experimentally by Mayer for the
arrangement of magnetised needles round a magnetic
pole. For each element in any one column, the
relation Ma= 2 N x—Ax_\ holds, where x indicates the
row in which the element occurs. Some doubtful
atomic weights, and also those of undiscovered
elements, are calculated by this relationship.
S. K . T w e e d y .

Secondary

D uffendack

Characteristics and spectra of low-voltage
arcs in hydrogen, nitrogen, and mixtures of
hydrogen with mercury and nitrogen. C. T.
K w e i (Physical Rev., 1925, [ii], 2 6 , 537— 560).—In
hydrogen, the arc broke at 16-23±0-03 volts, in
agreement with Duffendack’s value for tho ionisation
potential of tho hydrogen molecule; that of the
hydrogen atom is 13-67±0-14 volts. In nitrogen,
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the arc broke at 16-18±0-05 volts, but the lowest
voltage at which the arc could be maintained without
oscillations is IGOO+O-O? volts, which is regarded as
the ionisation potential of the nitrogen molecule.
With mercury in a tube appended to the discharge
tube, two arcing and two breaking potentials could
be obtained, the difference between the two arcing
potentials (about 10-4 volts) corresponding with the
ionisation potential of mercury; under other con
ditions, a single breaking potential was observed.
Similar results were obtained with a mixture of
hydrogen and nitrogen; there appears to be a critical
potential of nitrogen at 22-7 volts. In hydrogen, the
Balmer lines and the secondary spectrum always
appeared together, the former being more intense;
in mixtures of mercury vapour and hydrogen, the
mercury lines and the Balmer series lines were much
enhanced relative to the secondary spectrum after
passing the second arcing potential. The results
indicate that between the first and second breaks
hydrogen molecules were dissociated into atoms. The
ultra-violet band of ammonia, associated with the
22-5 volt critical potential, was observed with mixtures
of hydrogen and nitrogen in any proportion, but not
with either gas alone. It is considered to be due to a
molecule NET*, where x is probably 3. The Schuster
bands are ascribed to a molecule containing nitrogen,
hydrogen, and oxygen, possibly NH4OH, which is
extremely unstable, and is formed only at voltages
above 70, the critical voltage for active nitrogen.
A. A. E l d r i d g e .

molecule a value lying between 260,000 and 296,000
cal., i.e., between 11-4 and 13-0 volts.
E. B. L udlam .

Absorption spectra of various elements in the
ultra-violet. J . C. M c L e n n a n and A. B . M c L a y
(Trans. Roy. Soc. Canada, 1925, [iii], 19, III, 89— 111).
—Absorption spectra of gold, silver, copper, iron,
manganese, cobalt, nickel, and chromium have been
obtained with a quartz spectrograph and of gold,
silver, copper, iron, antimony, bismuth, arsenic, and
manganese with the fluorite spectrograph. A large
number of absorbed wave-lengths are tabulated.
J. S. C a r t e r .
Flame spectra of carbon monoxide and water
gas. II. F. R. W e s t o n (Proc. Roy. Soc., 1925, A,
109, 523— 526; cf. A., 1925, ii, 928).— Previous
results have been confirmed by experiments with an
improved disposition of the apparatus. On the
supposition that the direct burning of carbon monoxide
in oxygen gives rise to the continuous and banded
flame spectrum of carbon monoxide, whilst indirect
burning by reactions with water molecules causes the
emission of the “ -OH ” bands only, it is concluded
that for an equimolecular mixture of carbon monoxide
and hydrogen, the combustion of the former gas is
effected almost exclusively by the indirect process.
The addition of this proportion of hydrogen almost
eliminates the normal flame spectrum of carbon
monoxide.
S. B a r r a t t .

One-valency-electron emitters of band spectra.
R. S. M u l l ik e n (Physical Rev., 1925, [ii], 26, 561—
Band spectrum of nitrogen and its theoretical 572).—Evidence is collected showing that the mole
interpretation. R. T. B i r g e (Physical Rev., 1924, cules BeF, BO, CO+, CN, and N2+, together with the
[ii], 23, 294— 295).— It is concluded that a common molecules MgF, A10, and SiN, are all ready emitters
final quantum state of the second and fourth band of band spectra, and a close similarity of these mole
groups is also the initial state of the first group. Only cules is indicated. The nature of multiplicity in
one possible assignment of true vibration quantum band spectra is discussed.
A. A. E l d r i d g e .
numbers is indicated, leading to a possible explan
Ultra-violet absorption spectra of butenoation of various changes in physical appearance.
Active nitrogen is apparently a metastable, energised, nitriles and butenoic acids. P. B r u y l a n t s and
neutral N2 molecule, chiefly with vibration quantum A. C a s t il l e (Bull. Soc. chim. Belg., 1925, 34, 261—
number 11. The quantum structure of triplet bands 284).— The absorption spectra of the following acids
is established; the moment of inertia of the N2 and their nitriles have been studied : crotonic acid,
neutral molecule in the non-vibratory initial state isocrotonic acid, their [i-chioro-derivatives, methylof the second group is 17-2 x 10-40. CN and N2 bands acrylic acid, ci/cZopropanecarboxylic acid, and phydroxybutyric acid. The results obtained show
are not identical.
A. A. E l d r i d g e .
that the crotononitrile, b. p. 108° (Bruylants, A.,
Excitation potentials of the band spectrum of 1922, i, 817, 924; 1924, i, 1053), possesses the same
nitrogen. H. S p o n e r (Z. Physik, 1925, 34, 622— structure as solid crotonic acid, and that the nitrile,
633).—The spectrum was observed when nitrogen b. p. 121°, is identical in structure with isocrotonic
was excited by electron impact in a tube which was acid. These results are in agreement with those
first calibrated by using a neon-helium mixture. obtained from measurements of the heat of combustion
The excitation potentials for the zero band of the of the two isomerides. The isomérisation of vinylpositive and negative groups were measured (1st, acetonitrile into crotononitrile (cf. Bruylants, loc.
2nd, and 4th positive, 9-3, 13-0, and 14-8 volts, cit. ; Auwers, A., 1923, i, 661) is incomplete in N /1000respectively; 1st negative, 19-6 volts; ionisation and iVyiOOOO-sodium hydroxide; even after 15 days,
potential, 16-5 volts). The suggestion is made that the curve is not identical with that of crotononitrile in
active nitrogen consists of atoms which undergo a alkaline solution. In very dilute solutions of sodium
threefold collision with 1 mol. of nitrogen, as a result hydroxide (iVyiOOO), only a single variety of crotono
of which the two atoms can unite, and the energy of nitrile is produced.
With more concentrated
dissociation which they lose is acquired by the mole alkaline solutions (N/ 100- or N /20-sodium hydroxide),
cule with which they collided, and the glow is due the change is more marked, and the spectrum is
to the radiation from this excited molecule. This displaced towards the visible region in comparison
gives as the energy of dissociation of the nitrogen with that of ¿socrotononitrile, b. p. 121°, in iV/10-

GE N E R A L, PH YSICAL, AND INORGANIC C H EM ISTRY.

sodium hydroxide, a result which does not appear
to be due to any modification of the -CN group, nor
to conversion into fi-hydroxybutyronitrile. It is not
possible to state whether the isomérisation of sodium
vinylacetate (Bruylants, A., 1924, i, 1053) in sodium
hydroxide solution results in the formation of a
single variety of sodium crotonate. The spectra
of cyc/opropanecarboxylic acid and its nitrile show
a much more intense absorption than is indicated by
their formulæ. When the intensities of absorption
are compared, vinylacetic acid occupies a position
intermediate between cycfopropanecarboxylic acid
and the crotonic acids, whilst the position of the
double linkings in the various acids exercises a con
siderable influence on the nature of the curves.
The nitrile of c^cfopropanecarboxylic acid (Bruy
lants and Stassens, A., 1923, i, 213) in hexane,
water, and jV/20-sodium hydroxide gave spectra
showing a band with a strong inflexion at 2400 A.,
e = l . The nitrile of methylacrylic acid, b. p. 91-3—
91-5°/763 mm., in hexane solution showed a moder
ately marked inflexion at 2400, e=2-7. Vinylacetonitrile (A., 1922, i, 817) in hexane and in water
showed an inflexion at 2350, e= l-75. In alkaline
solution, the spectrum varies with the concentration
and with the interval between preparing the solution
and taking the photograph. With this interval at a
minimum, the spectrum of a solution of N / 100-nitrile
in iV/10000-sodium hydroxide is very similar to
those in water and in hexane. The displacement of
the spectrum and increased absorption, which reach
a maximum after 15 days, using the above solution,
is much more rapid in more concentrated alkaline
solution, and the maximum effect is obtained after
10 days, whilst if N /20-sodium hydroxide is used the
change is immediate. The curves obtained using
varying concentrations show the isomérisation of
vinylacetonitrile into crotononitrile. Crotononitrile,
b. p. 108°, in the three solvents hexane, water, and
N /20-sodium hydroxide, gives a continuous spectrum.
Crotononitrile, b. p. 121°, on the other hand, gives a
spectrum showing a marked incurvation in the
region of high concentrations, p-Hydroxybutyronitrile, b. p. 102°/10-5 mm. (Henri, A., 1899, i, 182)
in aqueous solution shows a slight inflexion at 2650,
e=0-87. The spectra of alkaline solutions vary with
the concentration, that of Ar-nitrilc in A7/20-sodium
hydroxide being almost identical with that of an
aqueous
solution.
cz/cZoPropanecarboxylic acid
(Bruylants and Stassens, loc. cit.) in hexane solution
shows an inflexion at 2500, e=35. Vinylacetic acid
(A., 1924, i, 1053) in hexane, water, and sodium
hydroxide shows weak inflexions at 2500, e=14 in
hexane, and at 2500, e=17-5 in alkali. On keeping
the alkaline solution, a progressive displacement to
the red and an increased intensity of absorption and
more marked inflexions are observed; these,reach a
maximum after 16 days, at 2604, e=30. Crotonic
acid in hexane solution shows a weak inflexion at
2450, e= 175; in aqueous and alkaline solutions, it
is a little more pronounced, at 2620, e=42. Similarly,
wocrotonic acid, m. p. 15-5°, shows a weak inflexion
at 2450, e=359. The curves for p-chlorocrotonic
acid, m. p. 94°, and (3-chlorowocrotonic acid, m. p. 61°,
are also given.
J. S. H. D a v i e s .
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Correlation of absorption spectra with ionis
ation in violuric acid. R. A. M o r t o n and A. H.
T ip p in g (J.C.S., 1925, 1 2 7 , 2514—2517).—Aqueous
solutions of violuric acid containing known amounts
of ailkali or acid or salt have been examined spectrograjphically and pa values have been determined by
meains of the quinhydrone electrode. The colour
bamd at 5380 A. is common to the violurate ion and to
the undissociated sodium salt, but not to the undissociiated acid, which is therefore colourless. In the
pressence of varying quantities of mineral acid, the
inteBnsity of the absorption is quantitatively propor
tionnai to the violurate-ion concentration. Violuric
acidd in aqueous solution shows two bands in the
ultara-violet, one with a maximum at 3120, e=3000,
and 1 the other at 2490, e = 10,300. The former is due
to tithe violurate ion and persists in aqueous solutions
of tithe neutral salt, e (max.) becoming 13,300. The
latteter is due to the undissociated molecule, and it
alonne persists in alcoholic solution e (max.) becoming
13,4400. The sum of the extinctions of the two
banads observed in the aqueous solution of the acid
is allmost equal to that observed both for the undissociiated acid (13,400) and for the completely dissociiated salt (13,300).
E. E. W a l k e r .
Absorption spectra and lactam-lactim tautomerism. R . A. M o r t o n and E. R o g e r s (J.C.S.,
1925, 1 2 7 , 2698—2701).—The work of Hartley and
Dobbie on the absorption spectra of isatin, carbostyril,
o-hydroxycarbanil, and their 0 - and A7-ethers has
been repeated, giving special attention to the position
of the maxima of the absorption curves. The absorp
tion spectra of the 0- and Ar-ethers of isatin and
o-hydroxycarbanil resemble each other so closely
that no conclusion can be drawn with regard to the
constitution of the parent substance. On the other
hand, Hartley and Dobbie’s observations that the
absorption spectrum of carbostyril is very similar
to that of its A7-ether and different from that of its
O-ether is confirmed. The similarity between the
absorption spectra of phloroglucinol and its trimethyl
ether is also confirmed.
The following wave
lengths of absorption band maxima in A. are recorded :
isatin : 2430, 2950, 4130 ; i/'-methylisatin (Ar-ether) :
2465, 3000, 4195 ; methylisatin (O-ether) : 2447,
2965, 4140; 5-iodoisatin (red form) : 2500 and
4250; carbostyril: 2690 and 3270; Ar-methyl ether :
2705 and 3280 ; O-methyl ether : 3222 and 3085 ;
O-ethyl ether : 3226 and 3085 ; o-hydroxycarbanil
2736, Ar-ether 2738, O-ether 2735 ; phloroglucinol
(in alcohol) 2665, trimethyl ether 2646.
E. E. W a l k e r .
Infra-red absorption spectrum of molten
naphthalene. P. K. B e l l (J. Amer. Chem. Soc.,
1925, 4 7 , 2811— 2816).-— The infra-red absorption
spectrum of molten naphthalene is in satisfactory
agreement with that reported by Coblentz (Carnegie
Inst. Publ., 1905, 35, 127) for naphthalene in carbon
tetrachloride solution, and shows marked corre
spondence with the infra-red absorption spectrum
of benzene in the region of the shorter wave-lengths,
up to 5-5 ¡A, beyond which the dissimilarity of the
two spectra increases. A simple electrically-heated

10

B R ITIS H CHEM ICAL ABSTRACTS.— A .

cell is described for maintaining substances in the
molten condition when their absorption spectra are
being plotted.
F. G. W i l l s o n .
Influence of p a on the ultra-violet absorption
spectra of certain cyclic compounds. W . S t e n s t r o m and M. R e i n h a r d (J. Physical Chem., 1925,
2 9 , 1477— 1481).-—The absorption bands of a mixture
of certain amino-acids in water show a shift towards
longer wave-lengths when the mixture is made alka
line. Other cyclic compounds have been examined
for a shift in absorption bands with a change in
hydrogen-ion concentration. The changes in wave
length with pu have been followed at a selected value
of the extinction coefficient of the substance concerned.
Curves for phenol, resorcinol, and tyrosine in water
are given. It is found that the bands in the ultra
violet, between 2200 and 3600 A., depend on hydro
gen-ion concentration for aqueous solutions of the
following compounds : phenol, tyrosine, resorcinol,
p-hydroxybenzoic acid, salicylic acid, and p-hydroxybenzaldehyde. No shift occurs with benzoic acid,
phenylalanine, or tryptophan. The relation between
pa and structure of the band is that the latter will
move towards the red end of the spectrum and
increase in intensity when a certain alkalinity is
reached. The presence of an hydroxyl group in
the benzene ring of the compound seems essential.
In the case of tyrosine, the shift is explained as a
change from a curve characteristic of the molecule
to one characteristic of the compound ionised at the
carboxyl group. A curve showing the shift for
blood-serum is also given.
L. S. T h e o b a l d .
Line fluorescence of cadmium vapour. W.
(Nature, 1925,1 1 6 , 863— 864).—Fluores
cence was first observed at about 350°, when the
pressure of the cadmium vapour was 0-2 m m .; it
rapidly increases with rise of temperature, changing
in colour from bluish-green (with intense emission
of the arc triplet 5086-06, 4800-09, 4678-37 A.) to
blue. The lines 3261-2 and 2288-8 were observed,
and the lines 2748-7 and 2573-1 A. may also be present.
The effect of using an aluminium, iron, lead, copper,
or mercury spark instead of a cadmium spark as the
source of light is described.
A. A. E l d r i d g e .
K a p u s c in s k i

Dissociation and fluorescence of iodine vapour.
E. G. D y m o n d (Z. Physik, 1925, 3 4 , 553— 561; cf.
Franck, A., 1925, ii, 1077).— The absorption bands of
iodine were examined which converge at 4995 A.,
thereafter extending as a continuous absorption
of diminishing intensity towards the violet. When
iodine vapour was excited by light of wave-length
longer than 4995 A., fluorescence was observed, but
ceased suddenly at this wave-length. Hence, up
to this point the iodine could radiate the energy it
received; beyond it, this ceased to be possible, and
it is concluded that the molecule must have dissoci
ated into a normal atom and an excited atom. The
amount of energy left in the excited atom would be
represented by 1 v o lt; this corresponds with the cal
culated value 0-9 volt for the difference of the terms
2p2— 2p v No evidence of dissociation could be
observed by means of a quartz-fibre manometer.
Three new series of resonance spectra are described,

excited respectively by lines in the cadmium, copper,
and sodium spectra.
E. B. L u d l a m .
Indirectly excited fluorescence spectra. S.
(Physical Rev., 1925, [ii], 2 6 , 573— 584).— In
the fluorescence spectrum of thallium excited by
collision with activated mercury atoms, every line
expected theoretically was identified; the life of
the 2pi state for thallium atoms is of the order of 10'6
sec. In confirmation of the results of Donat, enhance
ment of the lines was observed in the presence of
argon or nitrogen, the effect being neutralised by a
trace of oxygen. The results indicate that the meta
stable mercury atom may survive many collisions
with normal argon or nitrogen molecules, but easily
gives up its energy when colliding with normal
thallium or mercury atoms, probably more easily
to the former than to the latter. A. A. E l d r i d g e .
L o r ia

Phosphorescent flame of carbon disulphide.
B. D i x o n and W. F. H ig g in s (Mem. Manchester
Phil. Soc., 1924—25, 6 9 , 19—23).— A mixture of air
and carbon disulphide ignites when heated to 156°,
and the addition of carbon disulphide to any com
bustible gas greatly reduces the ignition point.
In general, the substitution of oxygen for air lowers
the ignition temperature by about 25°. Methane
containing 50% of carbon disulphide ignites rapidly
in air at 195°, and in oxygen at 173°. With only
20% of disulphide, it ignites rapidly at 191° in oxygen,
but not below 485° in air. Above 200°, luminescent
clouds are obtained in the last mixture. This pheno
menon has been investigated. The luminous cloud
begins to form at about 180° and a reddish-brown
deposit, carbon monosulphide, separates from it.
Traces of coal-gas, or of acetylene or ethylene,
destroy the luminosity and prevent the formation
of the monosulphide. The luminous cloud may be
obtained as a large, cool, phosphorescent flame easily
passing through metallic gauzes which prevent the
passage of hot flames. The “ poisoning ” gases must
be mixed with the gases before combustion in order to
produce an effect. Steam, carbon dioxide, hydro
chloric acid, and carbon tetrachloride vapour act
as inert gases. Sulphur dioxide, although not an
active poison like ethylene, has a marked effect, as
also have the vapours of ethyl alcohol and ethyl ether.
The effect of the paraffins increases with the mol.
wt. It is suggested that the following reaction takes
place: CS2+ 0 2= C S + S 0 2. The carbon monosul
phide molecules coalesce with each other and with
disulphide molecules, the latter then being more
readily attacked, leaving further monosulphide mole
cules joined to the original nuclei. Thus the latter
increase in size and condensing power until the
chemical action at their surface is sufficient to give
luminosity. The ‘ ‘ poisoning ’ ’ gases condense preferen
tially on the monosulphide molecules and prevent the
attachment of disulphide. The same apparatus can
be used to show the analogous phosphorescent flame
of ether vapour.
M. S. B u r r .
H.

Mechanics of the perturbed molecule. L.
(Z. Physik, 1925, 3 4 , 602-—610).—For
diatomic molecules of the type in which the electrons
of one atom do not also describe an orbit round the
M e n s in g
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other, the moment of the electrons is in the direction
of the line joining the nuclei; for one model in two
dimensions the moment is perpendicular to this
line, but for like atoms this model is unstable and for
unlike atoms the stability depends on the ratio of
moments of the electrons. An oblique moment is
not in accord with quantum theory.
E . B . L u dlam .

Glaser’s experiments and the orientation of
molecules in a magnetic field. G. B r e i t (J.
Washington Acad. Sci., 1925,15, 429— 434).—Mathe
matical.
Molecular refractivity of some simple salts.
K. F. H e r z k e l d and K. L. W o l f (Ann. Physik, 1925,
[iv], 78, 195—203; cf. A., 1925, ii, 1119).— Previous
measurements of the optical dispersion of sodium
and potassium chlorides are used as a basis for the
calculation of the molecular refractivity of some
simple salts, the ions of which are electronically of
the type of the inert gas atoms. The calculation
involves the electron numbers and the characteristic
frequency of the ions. The former are taken as
equal to the atomic number of the corresponding
inert gas atoms. The latter are obtained from the
limiting value of the continuous absorption spectrum
of the ion, by adding, in the case of an anion, or
subtracting, in the case of a cation, the Coulomb
portion of the lattice energy to the electron affinity
of an anion, or to the work of ionisation of a cation.
The wave-length of the resonance line, which occurs
in the second term of the molecular refractivity
expression, is about 1-6 times that of the characteristic
wave-length. The energy of ionisation of the ions
Li+, R b +, and Cs+ is assumed to be 1-85 times the
ionisation energy of the corresponding inert gas atom,
the factor being obtained as the ratio of the experi
mental values of the ionisation energies of Na+ and
of K + to those of neon and argon. The same ratio is
assumed to hold between the ionisation energies of
the bivalent ions Mg++ and Ca++ and those of the
univalent ions Na+ and K +. The molecular refractivities are calculated of the alkali halides, of the
oxides of beryllium, magnesium, and calcium, and
of the halogen acids. Where experimental values
are available for comparison, the agreement is satis
factory, except for salts with large anions and small
cations, for which the theoretical refractivities are
too small.
F. G. T r y h o r n .
Dispersion of carbon disulphide in the ultra
violet. G. B r u h a t and M. P a u t h e n i e r (J. Phys.
Radium, 1925, [vi], 6 , 287—294).—See A., 1925, ii,
478.
Effects of chemical combination on the energy
of the intra-atomic levels. R. B r u n e t t i (Atti R.
Acad. Lincei, 1925, [vi], 2, 323— 328).—Theoretical.
A possible electronic mechanism of the formation
of polar compounds is suggested with a view to
account for the displacement of the high-frequency
lines of an element as a result of chemical combination.
The formation of a polar compound may be regarded
as occurring in two stages, first, the transformation
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olf the atoms into ions by addition or subtraction of
electrons, and, secondly, the aggregation of the ions
imto a crystal lattice. The former stage may involve,
im addition to a change in the number of electrons
inn the outer sheaths of the atoms, a change in the
nuumber of electrons in the internal shell, consequent
onn a change in volume of the interior of the atom.
I tt is supposed that the effect of these changes will
boe to alter the effective atomic number of the atom.
TlThis latter will be influenced also by the complex
aciction of attractive and repulsive forces between
thhe ions in the lattice. Empirical terms are suggested
fofor these effects, and expressions derived for the work
ofof introducing an ion into a crystal lattice, and for
ththe variation of the sheath number in the transition
ofof an element from the free to the combined state.
Itlt is shown that the variations in the molecular
shsheath number will depend on the sign and magnitude
olof the electrostatic potentials existing at the lattice
ppoints in the crystal, and that the molecular sheath
nnumber may be calculated from a knowledge of
tithe lattice potential. The difference in energy of
irintra-atomic levels as a result of these changes in
tithe number of electrons in the various levels will
rresult in corresponding differences between the short
w ave spectra of an atom in the free and combined
spates, respectively.
F. G. T r y h o r n .
Theoretical calculations of physical properties
o f certain crystals. J . E. L e n n a r d -J o n e s and
P . A. T a y l o r (Proc. Roy. Soc., 1925, A, 109, 476—
5 0 8 ; cf. A., 1925, ii, 16, 91, 253).—Theoretical.
Methods are given of obtaining the forces between
certain neon-like and argon-like ions, and these are
successfully used to account for the observed distances
in certain crystals of the rock-salt type, and for the
prediction of other crystal constants yet unmeasured,
such as those of calcium chloride. Compressibility,
elasticity, and other constants of these crystals are also
calculated. The conclusion is that the repulsive force
o f neon-like ions in crystals is represented by an
inverse 11th power law, and that for argon-like atoms
b y an inverse 9th power law. The latter law does
n o t hold at large distances, when an inverse 15th
p ow er law fits the experimental results better.
S. B a r r a t t .
Forces between atoms and ions. J . E. L e n (Proc. Roy. Soc., 1925, A, 109, 584-—
5Î97 ; cf. preceding abstract).—From the interatomic
diistance and compressibility of crystals of rubidium
b»romide, and the refractivities of krypton and of
thhe ions of bromine and rubidium, the force-field of
kcrypton is calculated. Similarly, the force constants
of>f the xenon group are deduced from measurements
obf cæsium iodide, and from the fields of krypton
aund xenon those of the associated ions are derived.
B3y previous methods (loc. cit.), the fields between
am y two of a series of neon-like, argon-like, kryptonliike, and xenon-like ions are then deduced. The law
o>f force between both atoms and ions is of the form
X r-M, and X and n are calculated. . The results are
utilised to find the interatomic distances of 32 crystals,
including 16 alkali halides. In the latter case,
th e calculated values are found to lie, with one excep
n ;a r d -J o n e s
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tion, within 1% or 2% of the observed distances.
Compressibilities and crystal energies of the alkali
halides are also calculated, moderate agreement
being found with the observed values.
L. L. B ir c u m s h a w .
Law of force and size of diatomic molecules
as determined by their band spectra. R. T.
B erge (Nature, 1925, 116, 783—784).—Assuming
for the law of force the function F ^ k ^ r —r0) +
¿•2(r—r0)2+ i 3(r—r0)3 etc., where r and r0 are the
nuclear separation and equilibrium nuclear distance,
respectively, and for the rotational energy of a non
vibrating molecule the usual function E?n—Bm-Jr
DmP+Fm* etc., the values of k may be expressed as
explicit functions of B, D, F, etc., and evaluations of
k may be made with varying accuracy. The under
lying theory is confirmed by measurements of the
CN band at 3883 A., whereby ¿ 1= 1 6 -1 2 x l0 5 dynecm.'1, and fc2= —6-18 X 1014 dyne-cm.'2, whereas
from vibrational energy data ¿^=16-00 XlO 5 and
&2= —5-44x 1014. Similarly, values of k1 have been
obtained for the initial and final states of the CN,
CuH, N2, and N ,+ molecules, the discrepancy being
in all cases within the limits of error. The explanation
of the alternation of intensity of successive lines
in band series of such molecules as N, and N2+ is
discussed.
A. A. E l d r i d q e .
Determination of Avogadro’s number by
measurements of the birefringence of solutions
of dialysed iron. L. T ieri (Atti R. Accad. Lincei,
1925, [vi], 2, 331—334; cf. ibid., 1923, [v], 32, 155).—
Measurements of the magnetic birefringence at 23°,
and in a field of 4000 gauss, have been used to deter
mine the number of particles in different strata of
preparations of dialysed iron which had been allowed
to remain for 90 days in order to attain statistical
equilibrium. Three preparations showing positive
and one showing negative birefringence were examined.
Two of the former gave a distribution of particles in
satisfactory accord with Laplace’s law. The density
of the granules was determined by means of a pyknometer and their average radius by the application of
Stokes’ law to measurements of their rate of fall in
a long capillary tube. From these data, the values
66 x 1022 and 5 0 x l0 22 were obtained for Avogadro’s
number.
F. G. T r y h o r n .
Eka-caesium and eka-iodine. F. H. L o r in g
and J. G. F. D r u c e (Chem. News, 1925, 131, 321).—
The lines on the X-ray photograph ascribed to ekacaasium and eka-iodine were obtained dining the
examination of material from pyrolusite after the
bulk of the rhenium had been removed and not from
the examination of crude rhenium oxide as previously
reported (A., 1925, ii, 1124). The plate also showed
a line at 0'693 A ., which corresponds with the La line
of element 93.
A. R. P o w e l l .
Eka-caesium. II. F. H. L o r in g (Chem. News,
1925, 131, 3 /1 ; cf. A., 1925, ii, 1124, and preceding
abstract).—Further X-ray evidence is given in support
of the author’s claim to have discovered clement 87.
A. R . P ow ell.

Search for element 93. II. Examination of
crude dvi-manganese (rhenium). III. Fore
shadowing elements 75, 85, 87, and 93. F. H.
L o r in g and J. G. F. D r u c e (Chem. News, 1925,
131, 337—341).— Crude rhenium chloride has been
isolated from pyrolusite and from “ pure ” manganese
salts by removing the manganese with ammonium
sulphide in the presence of ammonia and ammonium
chloride, evaporating the solution to dryness, remov
ing calcium with ammonium oxalate in acetic acid
solution, expelling the ammonium salts by heating,
dissolving the residue in hydrochloric acid, and con
centrating the solution until short, feathery crystals
deposited on cooling. The chloride solution gives a
white precipitate with ammonia which slowly darkens
on exposure to the air. Except for the absence of a
precipitate with ammonium sulphide, rhenium gives
similar reactions to manganese. A further discussion
of the lines observed on a film obtained by exposing
the crude oxide obtained to X-rays on a copper
anticathode is given. (Cf. A., 1925, ii, 1124.)
A . R. P o w e l l .
Examination of nickel catalysts with .X-rays.
G. L. C l a r k , W . C. A s b u r y , and R. M. W i c k (J.
Amer. Chem. Soc., 1925, 47, 2661—2671).— Powderdiffraction photographs of various nickel catalysts
have been taken with a new type of X-ray spectro
graph. Catalysts prepared by reduction with carbon,
alcohol, ethyl acetate, and hydrogen, and having
widely different activities, gave identical lines for
nickel, d100=3-536 A .; that prepared by reduction
with sodium hypophosphite in solution gave no
definite lines and was apparently colloidal. The
intensities of the lines, as measured by a photo
densitometer, were approximately the same for the
various catalysts, and agreed with the values calcu
lated for a face-centred lattice. A rough parallelism
exists between decreasing line width and increasing
catalytic activity. Nickel monoxide (simple cubic)
gave d100=4-16 A., the dioxide and nickelo-nickelie
oxide gave no lines, and the sesquioxide gave only
the lines of the monoxide, showing it to be a mixture
of this with the dioxide.
A. G e a k e .
Model gratings to illustrate the diffraction of
X-rays by crystals. W. L. B r a g g (Mem. Man
chester Phil. Soc., 1924— 25, 69, 35— 38).— Gratings
of varying types of complexity have been obtained
with the aid of a photographic plate ruled with 400
lines to the inch. These were reproduced on a second
plate by putting the two in contact and exposing
to light. B y then moving the original plate a fraction
of the distance between the lines and exposing once
more, repeating this as often as desired, gratings with
400 groups of lines to the inch, of any required com
plexity, could be produced. Gratings reproducing
the same effects as the crystal gratings, formed by
the planes of rock-salt or diamond, for example,
have thus been obtained.
M. S. B u r r .
X-Ray interference in mixed crystals. M. v o n
(Ann. Physik, 1925, [iv], 78, 167— 176).—
Tammann’s contention (A., 1925, ii, 20) that X-ray
crystal photographs should be very sensitive to
slight deviations from the “ normal ” distributions
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of the atoms in the lattices of mixed crystals, is
disproved by a mathematical investigation of the
positions and intensities of the interference points
resulting from a purely random distribution of two
types of atom constituting' a simple cubic lattice.
The case is also considered in which, as a result of
the conditions of preparation, an atom in a mixed
crystal is surrounded by more atoms of its own kind
than would correspond with a uniform distribution
of the constituents of the mixture. F. G. T r y h o r n .
Crystal structure of carbon dioxide. J. C.
and J. 0 . W i l h e l m (Trans. Roy. Soc.
Canada, 1925, [iii], 19, III, 51—56).— The crystal
structure of carbon dioxide solidified by liquid air
has been investigated by means of an X-ray method.
Carbon dioxide crystallises in a cubic system with
4 mols. in each unit cell and a lattice distance of
5-76 A. The distance between carbon and oxygen
atoms is 1-25 A .; the moment of inertia is 8-2 x
10~39 g. cm.2
J. S. C a r t e r .
M cL en n a n

Structure of a - and (3-quartz. ( S i r ) W . H .
and R. E . G ib b s (Proc. Roy. Soc., 1925,
A, 109, 405—427).—The only elements of symmetry
possessed by an ordinary (a-) trigonal crystal of
quartz are a trigonal and three digonal axes. It is
impossible to determine the. crystal structure com
pletely by consideration of these symmetry restric
tions and of the distances and angles between the
various reflecting planes in the crystal for X-rays.
The problem could be solved by studying, in addition,
the intensities of the X-ray reflexions, if the principles
governing these intensities were sufficiently under
stood. Actually more indirect methods have to be
applied. Chemical considerations have been em
ployed, but with unsatisfactory results. The method
here proposed utilises the fact that trigonal (a-)
quartz passes into hexagonal (P-) quartz at 575°.
The symmetry of the hexagonal form is much higher,
and the details of its structure can be fixed with
ease. There is evidence that the structure of the
crystal is but slightly changed during the trans
formation from the a- to the [3-form, and hence the
structure of the f3-form gives a powerful clue to
the structure of the a-form. A structural model of
the a-form, deduced in this manner, accounts for
the piezo-electrical properties of the crystals, and
for the varieties of twinning which are recorded.
The electrical conductivity of quartz is hundreds
of times greater along the crystal axis than across
it. Thk fact may be correlated with the spacings
of the atoms in the crystal, as the structure suggested
has more open and direct passages along than across
the axis.
S. B a r r a t t .
B ragg

Crystal structure of barytes, celestine, and
anglesite. R. W. J a m e s and W . A. W o o d (Proc.
Roy. Soc., 1925, A, 109, 598—620).—Assuming the
sulphate ion to be a tetrahedron of oxygen atoms
surrounding a central sulphur atom, the distance
S— O being 1-5 A. (cf. Bradley, A., 1925, ii, 638),
it has been found possible to assign structures to
the three isomorphous crystals investigated which
are practically identical, and account" completely
for the observed intensities of the X-ray spectra
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given by them. The structure is based on a simple
orthorhombic lattice containing 4 mols. to the unit
cell (from the specific gravity and mol. wt. of the
crystal), and the space group is 7is. The para
meters fixing the relative positions of the different
kinds of atoms were determined by X-ray intensity
measurements.
For barium sulphate, the dimensions of the
unit cell are: a=8-85, 6=5-43, c=7-13 A. and the
axial ratio is 1-6304: 1 : 1-3136. For strontium
sulphate, a=8-36, 6=5-36, c=6-84 A., and the
axial ratio is 1-55S0 : 1 : 1-2800. For lead sulphate,
a=8-45, 6=5-38, c=6-93 A., and the axial ratio is
1-5704 : 1 : 1-2894. The structure appears to be one
in which each positive metallic ion is surrounded as
closely and as uniformly as possible by negative
oxygen ions, perfect freedom of adjustment of the
ions being hampered, because they are attached
together in fours in the sulphate groups.
In calculating the structure factors, the figures
for the diffracting power of ions at different angles,
calculated by Hartree (A., 1925, ii, 735), were em
ployed with slight modifications. A comparison of
the absolute intensity of reflexion actually observed
with that calculated on the classical theory showed
that the observed intensity is always lower than,
although of the same order of magnitude as, the
calculated value. A possible reason for the structure
which is common to a number of crystals of the
type XRO.j is discussed. Observations on potassium
permanganate and potassium perchlorate confirm the
view that the structures are essentially similar to
those of the sulphates under investigation.
L. L. B ir c u m s h a w .
Structure of barium sulphate. R. W . J a m e s
and W . A. W o o d (Mem. Manchester Phil. Soc.,
1924— 1925, 69, 39— 51).— See preceding abstract.
Crystalline structure of hexacblorobenzene
and hexabromobenzene. W . G. P lu m m e r (Phil.
Mag., 1925, [vi], 50, 1214— 1220).— Hexachlorobenzene and hexabromobenzene have been examined by
the powder method of X-ray analysis. Photographs
were taken with a Shearer X-ray tube fitted with a
copper anticathode, the ¡3-lines of copper being
excluded by a nickel filter. The observed spacings
are tabulated, and agree with the theoretical spacings
assuming 2 mols. per cell. The dimensions of the
cell for hexachlorobenzene are a=8-10, 6=3-86, c =
16-68 A. These results were later confirmed on a
perfect crystal of hexachlorobenzene. Based on
these measurements a suggestion is made of the
probable arrangement of the atoms in the molecule.
The measurements of hexabromobenzene were not so
successful, but they prove the general correctness
of the structure assumed.
A. B. M a n n in g .
Isomorphism of molybdates of the rare-earth
metals with those of calcium, strontium, barium,
and lead. F. Z a m b o n i n i and R. G. L e v i (Atti R.
Accad. Lincei, 1925, [vi], 2 , 303—305; cf. A., 1925,
ii, 1133).—Tabulated values are given showing that
the reflecting planes are essentially the same in
crystals of the molybdates of calcium, strontium,
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barium, and lead. The following values, based on
the values of a determined by X-ray measurements,
and on those of the ratios a : c determined by crystallographic methods, are calculated for the elementary
cells of these substances. CaMo04, a=3-67, c =
5-89 A .; SrMo04, a=3-79, c=5-97 A .; BaMo04,
a=3-96, c=6-43 A .; PbMo0 4, <z=3-80, c = 6-00 A.
The densities, calculated from these data, are, re
spectively, 4-28, 4-73, 4-84, 6-95, and agree with
experimental values. For the alkaline-earth molybdates, the values of a and c are approximately linear
functions of the atomic weights, or atomic numbers,
of the cation metals. Since a similar relationship
holds for the nitrates of these metals, the possibility
is suggested of calculating the dimensions of the
elementary cells of isomorphous phases, which are
too unstable to be experimentally investigated.
F. G. T r y h o r n .
Isomorphism between samarium compounds
and the corresponding compounds of calcium,
strontium, barium, and lead. G. C a r o b b i (Rend.
Accad. Sci. Fis. Mat. Napoli, 1925, [iii], 31, 83—95).—
Tho results of the author’s investigations on the
molybdates and phosphates, together with Zambonini’s results (A., 1923, ii, 499, 691), show that
certain samarium compounds aro capable of forming
homogeneous mixed crystals with the corresponding
compounds of calcium, strontium, and lead, and
that the isomorphism of samarium towards the
metals of the isomorphogenic calcium group is more
pronounced than that of the other metals of the
cerium group.
T. H. P o p e .

Magnetic susceptibility of rubidium bromide,
cæsium iodide, krypton, xenon, [potassium,
rubidium, and cæsium]. L. C r o w (Trans. Roy.
Soc. Canada, 1925, [iii], 19, III, 63—70).— The
magnetic susceptibilities of krypton and xenon have
been determined from observations on rubidium
bromide and cæsium iodide, the experimental method
of Meyer (A., 1925, ii, 173) being used. The mole
cular magnetic susceptibilities of rubidium bromide
and cæsium iodide are —62-9x10'° and —77-6 XlO"6,
respectively. The derived values for the volume
susceptibilities at 20° and 760 mm. of krypton and
xenon are —13-1 Xl0~10 and — 16-2x10'10. The
atomic magnetic susceptibilities of potassium, rub
idium, and cæsium are, respectively, — 1-9x10"°,
—7-0x10'°, and —8-0x10^.
J. S. C a r t e r .
Magnetic rotatory power of some para
magnetic minerals at very low temperatures.
H. K. O n h e s , J. B e c q u e r e l , and W. J. d e Haas
(Compt. rend., 1925, 181, 838— 841).— The magnetic
rotatory power of certain didymium minerals in
creases with decreasing temperature down to 4-2°
Abs. (A., 1908, ii, 338). The results for tysonite,
parisite, and bastnaesite, after a small correction,
indicate that Curie’s law is followed. Complex
results are obtained with xenotime, due to the super
position of two distinct magnetic polarisations ; one,
generally positive, is due to the Zeeman effect for
the absorbed radiations, whilst the other, negative,
is peculiar to paramagnetic substances and is due either
to orientation phenomena or to distortion in the
magnetic field.
S. K. T w e e d y .

Absorption spectra of rare-earth crystals in a
magnetic field at the temperature of licjuid
helium. J. B e c q u e r e l , H . K. O n n e s , and W. J. d e
H a a s (Compt. rend., 1925, 181, 758—760).—-Uniaxial
crystals of xenotime (spectrum duo to erbium),
tysonite, parisito, and bastnaesito (spectrum duo to
didymium) have been examined. The absorption
spectra, which are complex at 80° Abs., become more
simple at 14° Abs. At 4-2° Abs., spectra are on the
whole even more simple, some bands having dis
appeared, but others observed only at low tem
peratures have increased in intensity. The crystals
Effect of temperature on the paramagnetism were also examined in a field of 26,170 gauss, the
of cobalt salts in solution. M. Chatillon (Compt. optical axis and beam of light being in the direction
rend., 1925,181, 778—780).— The magnetic properties of the lines of force. The change of period pro
of solutions of cobaltous chloride, sulphate, and duced by the magnetic field is independent of the
nitrate have been examined at temperatures from temperature. Great dissymmetry is shown by the
10° to 140°. When the reciprocal of the coefficient intensity of the components corresponding with the
of magnetisation, corrected for the diamagnetism of
absorption of inverse circular vibration, one com
tho molecule, is plotted against tho absolute tem ponent sometimes completely disappearing. At 14°
perature, straight lines are obtained which do not
Abs., the component displaced towards the violet is
pass through the absolute zero, but correspond with
reinforced, but this is not always the case at 4-2° Abs.
a Curie point of —12°, and with a moment of 25-0
W. H u m e - R o t h e r y .
magnetons, in contradiction to the value 24-5 found
by Brant (Physical Rev., 1921, [ii], 17, 76S). The
Effect of the addition of dyes on the crystal
anhydrous sulphate according to Serres (cf. pre lisation of calcium carbonate. V. K o h l s c h ü t t e r
ceding abstract)) has a moment of 26-0 mag and C. E gg (Hclv. Chim. Acta, 1925, 8, 697—703 ;
netons, and this value is retained when the anhydrous cf. A., 1925, ii, 1035, 1036).—The work on somatoid
salt is dissolved in water, the solution giving a Curie forms has been extended by an investigation of the
point of —33°. But if the solution is crystallised effect, on crystallisation of calcium carbonate from
and the crystals are redissolved, the value of 25-0 solutions of the hydrogen carbonate, of the following
magnetons is found.
W . H ume -R othery .
dyes : Congo-red, gallacetophenone, ponceau, alizarin

New magnetic state of the cobalt ion. ( M l l e . )
A. S e r r e s (Compt. rend., 1925, 181, 714—715).—
Anhydrous amorphous cobalt sulphate has been
obtained containing a cobalt ion corresponding with
26 magnetons and possessing a powerful negative
molecular field. The magnetic susceptibilities of the
salt are recorded over the temperature range 7—
422°. (Cf. Foex, A., 1925, ii, 345; Th6odoridds,
J. Phys. Radium, 1922, [vi], 3, 1.)
S. K. T w e e d y .

GE N E R A L, PH Y SIC A L , A N D IN ORGAN IC C H EM ISTRY.

Bismarck-brown, eosin, crystal-violet, fuchsin, tropaeolin, and chrysoidine. Congo-red is adsorbed princip
ally by calcite with some deformation of the crystals,
whilst aragonite exhibits a smaller tendency to
adsorb the dye. The formation of aragonite crystalnuclei is hindered and sometimes totally inhibited.
The importance of colloidal phenomena in the work
earlier stressed is now confirmed by the observation
that the most effective dyes exhibit an ultramicro
scopio effect either alone or in solutions containing
the calcium ion. Thus a fresh solution of Congo-red
and calcium hydrogen carbonate exhibits an intense
light-cone. The colloids are adsorbed on the crystal
surfaces and disturbances of crystal-habit and growth
ensue which are peculiar to each colloidal dye. Small
additions of Congo-red cause the formation of rhombohedra with red cores, suggesting that particles of
the calcium salt of the dye serve as a nucleus for
crystallisation of calcite. Higher dye concentrations
render the crystal surfaces “ passive,” resulting in
deformation or inhibition in crystal-growth.
R. A. M o r t o n .
F o r m a tio n o f s o m a t o id fo r m s .
M . B o b t e l s k y , and C. E g g

V.

K

ohl-

(Helv. Chim.
Acta, 1925, 8, 703—723; cf. preceding abstract).—
An attempt is made to define more clearly (cf. A.,
1925, ii, 1035) the conditions for the appearance of
a whole range of somatoid forms. One type of disc
like bodies only appears in the presence of a colloid.
A whole series of somatoid forms designated a is
intimately related with the formation of calcite
rhombohedra, and the precipitation of these forms
occurs only when the ratio of calcium carbonate to
colloidal substance comes within a definite range.
The particular form is for the a-series largely inde
pendent of the chemical nature of the added colloid.
B y varying the amount of added material, the whole
series of a-somatoid forms can be obtained with one
and the same substance. M ore specific effects occur
in the formation of (3-somatoid forms when aggre
gations of calcium carbonate and colloidal substance
play a dominating part. The investigation concerns
crystallisation under conditions approaching those
existing in the living organism.
R. A. M o r t o n .
sch ütter,

Electrical conductivity of phosphorus pentachloride. G . W . F . H o l r o y d , H . C h a d w i c k , a n d
J. E. H . M it c h e l l (J.C.S., 1925, 127, 2492—2493)
— A p relim in a ry p a p e r o n th e m o d e o f io n is a tio n o f
p h osp h oru s p c n ta c h lo rid e in solu tion .
R. C u t h il l .

Light scattering of “ abnorm al" liquids.
O. C. H. K it c h in g (Trans. Roy. Soc. Canada, 1925,
[iii], 19, HI, 30— 31).—The light scattering of aniline,
phenol, and acetaldoxime at various temperatures
between 20° and 100° has been determined relatively
to benzene. With aniline and phenol (normal
liquids), the observed temperature coefficients and
light scatterings are in fairly good agreement with
the calculated values, whilst in acetaldoxime the
scattering is more than doixble and the temperature
coefficient less than half the calculated value.
J. S. C a r t e r .
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Light scattering of salt solutions. C. W .
(Trans. Roy. Soc. Canada, 1925, [iii], 19,
III, 31).— A revision of the measurements previously
reported (A., 1925, ii, 512) has led to values which
approach more closely to those calculated. Methyl
alcohol was used in preference to water as the standard
of comparison.
J. S. C a r t e r .
S w e it zf . r

Scattering of light by anisotropic liquids.
W. H. M a r t in (Trans. Roy. Soc. Canada, 1925, [iii],
19, IH, 36—38; cf. A., 1925, ii, 90).—The depolar
isation factor of the light scattered by 39-azoxyanisole, rendered dust-free by filtration through a
Mandler diatomaeeous earth filter, is 0-85. For a
liquid composed of molecules in which vibration can
occur in only one direction, the calculated value is
0-86. The experimental result hence supports the
hypothesis of needle-shaped molecules in this type
of liquid crystals.
J. S. C a r t e r .
Dependence of absorption coefficient on the
thickness of the absorbing colour layer. A.
P r e d v o d i t e l e v and W . B l in o v (Z. Physik, 1925,
35, 38— 49).—The absorption coefficients of thin
layers of collodion solutions of fuchsin and crystalviolet, of different concentrations, have been deter
mined in a König-Martens spectrometer. The thick
ness of the films was of the order of 1 ¡¿. The absorp
tive coefficient was found to be a periodic function
of the density distribution of the dye molecules at
the surface. It is suggested that this behaviour is
due to the transformation into heat of only part of
the light energy absorbed, the remainder going to
increase the internal energy of the atom or molecule.
On this assumption, formulae have been deduced, and
theoretical curves constructed, which are in close
agreement with the experimental results.
M . S. B u r r .

Specific heat variations in relation to the
dynamic action of gases and their equations of
state. W . J. W a l k e r (Phil. Mag., 1925, [vi], 50,
1244— 1260).— Some preliminary experiments on
the flow of highly superheated steam through a nozzle
are described. The nozzle plate was bolted between
two cast-iron boxes of square section and 6 in.
internal dimension. The box to which the steam was
first admitted contained an electric heater, and the
temperature of the steam was measured by an ironconstantan couple placed just behind the nozzle
plate and opposite the centre of the nozzle orifice.
The pressure was measured by a Bourdon gauge.
From the second box, the steam was conducted to a
surface condenser, where it was collected and weighed.
Results are tabulated giving the observed discharge
through a £ in. nozzle of stream-lined form, for
pressures of 26—56 lb. per sq. in. and temperatures
of 480—700° Abs. The results suggest an adiabatic
relation of the form j>ymfcf(r)= 9onstant, in which the
factor eJ{T) involves the variation of specific heat
with temperature. This relation is shown to lead
to a general equation of state of the Dieterici and
Jeans type.
A. B. M a n n i n g .
Physical properties of nitromethane. J. W.
il l ia m s (J. Amer. Chem. Soc., 1925, 47, 2G44—
2652).— Nitromethane consists of an equilibrium
W
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mixture of the two forms CHj'NO« and CH2!NOOH,
and its physical properties may, therefore, be expected
to vary irregularly with the temperature. The
specific heat, determined as previously described
(A., 1924, ii, 589), depends greatly on the method of
drying the nitromethane. When dried by distil
lation from phosphorus pentoxide, the results do not
fall on a smooth curve, but there is a minimum at
about 30°. Vapour pressures were determined by
the method of Ramsay and Young, but no irregularity
exists, the logarithm of the vapour pressure varying
linearly with the reciprocal of the absolute tem
perature. The density-temperaturo curve is also
normal, and between 20° and 101° is represented
by the empirical equation £ZJ=T1668—0-001358Z—
0-00000055i2. Phosphorus pentoxide forms a stable
gel with nitromethane in presence of a trace of
water.
A. G e a k e .
Absolute critical temperatures. M . P r u d (Bull. Soc. chim., 1925, [iv], 37, 1330—
1340).—Relations between the absolute critical tem
peratures (Tc) of substances are pointed out. With
simple substances which combine among themselves,
the Tc difference of suitably chosen pairs is often
equal; thus for carbon dioxide and disulphide,
carbon monoxide, and carbonyl sulphide jPe(CS2) —
2,c(C02)= 2 ’<;(C0S)—Tc(CO). For many non-metallic
substances, the Tc values are simple multiples or
fractions of those for the components. For metallic
compounds or carbon compounds containing only
one atom of carbon, the metal or carbon atom does
not affect the Tc values, which are simple multiples
or fractions of the value for the non-metallic element.
These multiples are quite arbitrary, and may differ
even for analogous substances as cyanogen chloride
or bromide. If the linkings between a carbon and a
hydrogen atom are considered as one valency, and
single, double, and triple linkings between carbon
atoms as 2, 4, and 6 valencies, respectively, the
absolute critical temperature of aliphatic hydro
carbons is an exponential function of the number
of valencies, namely, Tc—cVn, where ?t=0-489 and
log c=2-03911. With the sole exception of ethylene,
this rule applies for both saturated and unsaturated
hydrocarbons up to hexane. Similar relations exist
for saturated alcohols, whilst for esters, ethers, and
nitriles the Tc values are additive properties of the
different groups present, acetic acid and acetonitrile
being exceptions.
W. H u m e - R o t h e r y .
hom me

Properties of simple compounds and types of
the solid state. E. F r i e d e r i c h (Z. Physik, 1925,
34, 637).—Corrections of minor points in an earlier
paper (A., 1925, ii, 374).
E. B. L u d l a m .
Velocity of sound in mixtures of gases. H. B.
and G. G r e e n w o o d (Proc. Roy. Soc., 1925,
A, 109, 561—569).—The velocity of sound in a
number of mixtures of simple gases has been measured,
using Kundt's double-tube type of apparatus, the
first tube containing dry air, the second the experi
mental gas or mixture. The method of measuring
the dust figures was that used by Partington and
Cant (A., 1922, ii, 191). The following were in
vestigated : (1) mixtures with y practically constant
D ix o n

but with varying density (e.g., hydrogen and oxygen);
(2) mixtures with both y and the density variable
(e.g., hydrogen and carbon dioxide); (3) a mixture
of carbon dioxide, hydrogen, and air; (4) mixtures
with both y and density constant (e.g., carbon dioxide
and nitrogen); (5) a single gas (ammonia) with a
gas mixture of approximately the same density (e.g.,
equal volumes of hydrogen and oxygen). In the
ammonia experiments, it was necessary to use silica
ignited and sieved in place of lycopodium powder,
as the latter is attacked by ammonia. In each case,
the values found showed satisfactory agreement
with those derived from Laplace’s formula, y =
(Cjfl,-\-Cvb)l(C^a-\-C'J)), where a and b are the
volumes of the gases in the mixture.
L. L. B ir c u m s iia w .
Compression and decomposition of nitric
oxide. E. B r i n e r , H. B i e d e r m a n n , and A.
R o t h e n (Helv. Chim. Acta, 1925, 8 , 923— 928).—
The compressibility of nitric oxide has been measured
at pressures up to 160 atm. over the tempera
ture range —80° to 10°, and pv values have been
plotted against p. The isotherms indicate that nitric
oxide is more compressible than the perfect gas, but
that when comparison is made with the corresponding
data for the non-polymerising gases, nitrogen, oxygen,
ethylene, and carbon dioxide, there is no evidence
for polymerisation of nitric oxide. The gas exhibits
an anomalous temperature-coefficient in the per
oxidation reaction which has been explained by
polymerisation. Langmuir’s octet theory also re
quires polymerisation of nitric oxide to account for
the free valency forces. Both ideas are undermined
by the proof that the gas exhibits a normal density.
Nitric oxide under prolonged compression decom
poses, yielding a blue liquid which consists of a mixture
of nitrous oxide and nitrous anhydride. Nitric oxide
decomposes to give nitrous oxide and oxygen, the
oxygen reacts with unchanged nitric oxide, yielding
the peroxide, which in turn may react with nitric
oxide to form the trioxide. The decomposition is
very rapid at 700 atm. At lower pressures, the
reaction is retarded by corrosion of the glass vessels
by nitrogen peroxide. Freshly prepared and con
densed nitric oxide is only very faintly blue in colour.
Multiple liquefaction does not effect purification,
since the blue colour gradually increases in intensity.
Liquid nitric oxide is probably colourless and the
blue tint is due to nitrous anhydride.
R . A. M o r t o n .
Assemblies of imperfect gases by the method
of partition functions. R . H. F o w l e r (Proc.
Camb. Phil. Soc., 1925, 22, 861— 8S5).—A mathe
matical paper giving a general development of the
theory of imperfect gases by means of partition
functions. The method allows all the usual results
of the theory of mixtures of imperfect gases to be
deduced simply. The effects of the inverse square
law are discussed in detail and the validity of the
combined use of the equations of Boltzmann and of
Poisson has been examined with special reference to
the theory of strong electrolytes advanced by Debye
and Hiickel (A., 1923, ii, 459, 724). It is concluded
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that this theory is established for small ionic con
centrations only.
A. E. M it c h e l l .

other pairs of chemically similar compounds have
been investigated.
H. W h e n .

Measurement of vapour tension of “ gasoline ’ '
and other liquids. H. S. D a v is (Ind. Eng. Chem.,
1925, 17, 1136— 1138).—See B., 1925, 980.

Viscosity of heated alloys. J. C o u r n o t and
K. S a s a g a w a (C om p t. rend., 1925, 181, 661— 662).—
See B., 1925, 994.

Vapour-composition relationships in the
systems phenol-water and phenol-cresol. F. H.
R h o d e s , J. H. W e l l e s , and 6 . W. M u r r a y (Ind.
Eng. Chem., 1925, 17, 1199— 1201).— By distillation
of the binary systems phenol-water, phenol-o-cresol,
phenol-m-cresol, and phenol—p-cresol, and analysis of
the original liquid and distillate in each case, the
vapour-composition relationships of the systems were
determined at various pressures. The curves for
the system phenol-water show that azeotropic
mixtures are formed with minimum b. p. The per
centage of phenol in the constant-boiling mixture
decreases with the pressure, being 9-4 at 760 mm.
and 4-4 at 260 mm. The concentration of phenol in
the distillate remains nearly constant so long as the
concentration in the liquid is below 85%. With
each of the three cresols, phenol forms “ ideal ”
liquid mixtures. The results obtained supply the
information necessary for the calculation of the
theoretical minimum reflux ratio and the minimum
number of sections required in the fractionating
columns of stills for the separation of phenol from
water and from crcsol.
L. L. B ir c u m s iia w .

Correlation of the remanent magnetism and
specific resistance of some pure iron-carbon
alloys. E. D. C a m p b e l l (Trans. Faraday Soc.,
Nov. 1925, advance proof).— The specific resistance
and magnetic properties of pure electrolytic iron and
a series of iron-carbon alloys containing up to 1-5%
of carbon and total elements other than carbon and
iron 0-008% have been measured. The magnetic
properties were measured using the material as bars
with open poles and utilising a special magnetic
balance which is described, in which electromagnetic
forces were balanced against gravity. For electro
lytic iron at 25° slowly annealed in a vacuum the
specific resistance is 10-02 micro-ohms/c.c. The
increase in specific resistance is almost proportional
to the carbide concentration, whilst the magnetic
resistance (gilberts required to give 1000 dynes/cm.2)
of a bar, magnetised under standard conditions,
increases more slowly than the specific resistance up
to the eutectoid composition and then more rapidly,
indicating that low magnetic resistance is connected
with structurally free ferrite. The internal magneto
motive potential (gilberts required to double the
dynes) increases to a constant value at 0-6% carbon,
whilst the magneto-motive potential (gilberts re
quired to demagnetise) increases continuously, show
ing that the internal magneto-motive potential of the
solvent iron is small compared with that due to
dissolved carbides. The force fields of solutes in
metallic solution are regarded as transforming elec
tricity into heat, thereby increasing the resistance,
whilst the converse transformation is indicated by
the thermo-electric potential at solution-solvent
junctions.
F. G. S o p e r .

Liquid mixed crystals. R. W a l t e r (Ber., 1925,
58, [B], 2303—2310).—The formation of crystalline
liquids from mixtures of substances which themselves
do not exhibit crystalline-liquid properties (cf. Vor
länder and Gahren, A., 1907, ii, 441) has generally
caused the crystalline-liquid phases to be regarded
as emulsions. The phenomenon is, however, more
readily explained in the following manner. The
compounds which yield such mixtures arc generally
very well crystallised (usually aromatic carboxylic
acids) and are not readily supercooled. Conse
quently, a monotropic, crystalline-liquid phase which
may be anticipated for them by reason of their
chemical constitution remains latent even when the
m. p. is not partly below that of the solid phaso.
If two chemically similar substances of this type are
mixed, it may readily happen that the m. p. of the
solid phase, which is generally lower than the in. p.
of the individual components, falls below the mixed
m. p. of the crystalline-liquid phase which with
chemically related substances lies between the two
latent crystalline-liquid m. p. of the pure components.
Such a mixture exhibits enantiotropic crystallineliquid properties. The case is realised experimentally
with a mixture of anisic and anisylidenepropionic
acids. The m, p. of the latent crystalline-liquid
phase of these compounds is determined from the
behaviour of their mixtures with p-mcthoxycinnamic
acid and use of the expression, i1= i2—[ 100(i2—
tm) : Cj], where tx is the latent m. p. of a substance,
t2 the known m. p. of an admixed, chemically similar
compound, tm the observed m. p. of the mixture,
and Cj the molecular concentration of the substance
under investigation in mol.%. The observed and
' ed values are in good agreement. Many

Absorption of gaseous hydrogen chloride by
sulphuric acid. V. C u p r (Publ. Fac. Sci. Univ.
Masaryk, 1925, 63, 1— 18; cf. A., 1925, ii, 655).—
Further measurements of the absorption of gaseous
hydrogen chloride by sulphuric acid solutions of con
centrations corresponding approximately with the
hydrates H2S04,2H20 and H2S04,4H20 at the tem
peratures 0°, —15-8°, and —25° show that the quantity
absorbed diminishes with increasing concentration of
sulphuric acid, as was found by Coppadaro (A., 1910,
ii, 197) at 17°, 40°, and 70°.
N.

H.

H artsh orn e .

Solubility of hydrogen selenide. A . J. M cA m js
and W. A. F e l s i n g (J. Amer. Chem. Soc., 1925,
47, 2633—2637).— The solubility of hydrogen selenide
in water is 0-09611, 0-08415, and 0-07317 mol. per
litre at 15°, 25°, and 35°, respectively, and 760 mm.
In aqueous hydrogen iodide the solubility is greater,
and is 0-11012 mol. per litre in the 2-73M acid at
25° and 760 mm. The molal heat of solution in
water is calculated to be 2431 cal. at 25°, and the
free energy decrease for the reaction H2S c (lil/)=
H2Se (760 mm.) is 1463 cal. for an aqueous solution
containing 0-08017 mol. per litre at 25°. A. G e a k e .
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Supersaturation of gases in liquids. N. P.
(Trans. Roy. Soc. Canada, 1925, [iii], 1 9 ,
III, 32— 33; cf. Wyatt, A., 1925, ii, 504).—Aqueous
solutions of oxygen up to about 250 atm. saturation
pressure are being investigated. On the reduction
of pressure of such solutions, a cloud of fine bubbles
sometimes appears, suggesting the spontaneous
formation of bubbles in the liquid away from the
walls.
J. S. C a r t e r .
Cl a r e

Initiation of bubbles in supersaturated solu
tions of gases. F . J. F a r n c o m b (Trans. Roy. Soc.
Canada, 1925, [iii], 19, III, 32).— Colloidal arsenious
sulphide, colloidal ferric hydroxide, starch, platinum
wire, lead chloride crystals, phenol globules, and
freshly precipitated silver iodide have no apparent
effect on the formation of bubbles in highly super
saturated solutions of oxygen. Paraffin-wax globules,
benzoic acid, salicylic acid, phthalide, and iron wire
have a small but definite effect. Precipitated silver
iodide (24 lirs.’ settling), precipitated calcium sulphate,
and boric acid have a pronounced effect. It appears
that bubbles are initiated by substances which are
wetted with difficulty.
J. S. C a r t e r .
Relation between solubility and retention of
water of crystallisation in the salts of aromatic
sulphonic acids. F. E p h r a im and E . S e g e r (Helv.
Chim. Acta, 1925, 8, 724—739).—Benzenesulphonic
acid and naphthalene-1- and -2-sulphonic acids yield a
largo number of isomorphous, hexahydrated salts of
bivalent metals. The loss in weight sustained by
each salt in specified times and at definite temper
atures in the presence of phosphorus pentoxide has
been determined. The solubility at temperatures
from 17° to 82° has been determined for each salt of
benzenesulphonic acid and naphthalene-2-sulplionic
acid, and at 17° only for each salt of naplithalene1-sulphonic acid. For the first two acids, the solu
bilities of the salts (expressed by normality) decrease
in the order: copper, cadmium, zinc, manganese,
nickel, magnesium, cobalt, w-hilst for the third acid
the order is magnesium, cobalt, nickel, copper,
cadmium, zinc, manganese. The parallel experi
ments indicate that the strength of the linkings uniting
the salt and its water of crystallisation decreases
in the order Co, Ni, Mg, Zn, Mn, Cu, Cd, for the salts
of benzenesulphonic acid, and in the order Ni, Co,
Mg, Zn, Mn, Cu, Cd for the salts of naphthalene2-sulphonic acid. Thus in these series it is not the
most easily, but the least soluble salts which retain their
water of crystallisation most strongly. In the case
of the salts of naphthalene-l-sulphonic acid, the water
is retained in the order Ni, Co, Mg, Zn, Mn, Cd, Cu.
The parallelism therefore breaks down to some extent
here, and even when it holds, the connexion between
solubility and retention of water is in the sense opposed
to that expected.
R . A . M orton.
Vanadium oxytrichloride as a solvent. F. E.
and J. E. S n y d e r (J. Amer. Chem. Soc.
1925, 4 7 , 2671—2675).—The solvent power of
vanadium oxytrichloride has been examined. In
general the metals are unaffected and inorganic
compounds are insoluble, but most of the non-metals
B row n

are soluble. All the organic substances tested
dissolve in or react with the solvent. Organic liquids
are miseible in all proportions. The liquid aldehydes
react vigorously. The solubility of sulphur increases
from 3-3 g. per 100 g. of vanadium oxytrichloride at
0° to 30-7 g. at 65°.
A. G e a k e .
Influence of very slight traces of water on
solubility equilibrium. I. E. C o h e n and W . D. J.
v a n D o b b e n b u r g h (Z. physikal. Chem., 1925, 1 1 8 ,
37— 48).— Determinations of the solubilities of different
specimens of salicylic acid in benzene at 30-5° gave
values which varied between the limits 1-03— 1-36 g.
per 100 g. of solution. It is shown that these irregu
larities are due to the presence of minute quantities
of wrater occluded in the crystals, the solubility of a
'carefully dehydrated sample of acid being 1-00 g.
per 100 g. of solution at this temperature. Data are
recorded showing the influence of varying small quan
tities of water (0-004— 0-3%) on the solubility of
anhydrous salicylic acid in anhydrous benzene at
30-5°.
J. S. C a r t e r .
Solubility influences. I. Effect of some salts,
sugars, and temperature on the solubility of
ethyl acetate in water. S. G l a s s t o n e and A.
P o u n d (J.C.S., 1925, 1 2 7 , 2600—2667; cf. Thorne,
ibid., 1921,1 1 9 , 262).—The solubility of ethyl acetate
has been determined at 25° and 50° in aqueous
solutions of varying concentrations of the chlorides,
bromides, and iodides of the alkali metals and ammon
ium, and of dextrose, laevulose, sucrose, and lactose,
and the values are used to calculate the hydration
of these substances (cf. Philip, A., 1907, ii, 935).
The lithium salts and nearly all the iodides give uncer
tain hydration values, apparently due to the solubility
of these salts in the ethyl acetate itself. Since the
non-electrolytes reduce the solubility considerably,
it appears that molecules as well as ions have con
siderable salting-out power. No single equation will
fit the results over the whole range of concentration.
The solubility of ethyl acetate in water at 0°,
10°, 25°, 37°, and 50° has been measured.
R. C u t h i l l .
Relationship of salts in dilute aqueous solution
as determined by their influence on the critical
solution temperature of the system phenolwater. J. H . C a r r i n g t o n , L. R. H i c k s o n , a n d
W. H . P a t t e r s o n (J.C.S., 1925, 1 2 7 , 2544—2549).—
A co n tin u a tio n o f th e w o rk o f D u c k e tt a n d P a tte r so n
(A., 1925, ii, 381). T h e o c cu rr e n ce o f h y d ro ly sis ,
c o m p le x fo r m a tio n , o r c h e m ica l a c tio n cau ses a b n o rm a l
resu lts. O th erw ise i t is fo u n d th a t e= aC b, w h ere e is
th e e le v a tio n o f th e c ritic a l so lu tio n tem p era tu re
ca u sed b y C g .-m o l. o f sa lt p e r 1000 g . o f t o t a l m ix tu re,
6 is a c o n s ta n t ch a ra cte ristic o f th e p h e n o l-w a te r
sy stem , an d a is a sp ecific c o n s ta n t f o r e a ch sa lt.
F r o m th e resem b la n ce b e tw e e n th is e q u a tio n a n d th e
F reu n d lieh a d so r p tio n is o th e rm , a n d b etw een th e
H o fm e iste r series a n d th e series rep resen tin g th e ord er
o f effectiv en ess o f th e an ion s in raisin g th e c ritic a l
so lu tio n tem p era tu re, it seem s lik e ly th a t th e la stn a m ed p h en om en on is a ssocia ted w ith a d sorp tion .
R. C u t h i l l .
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Distribution of pyridine between water and
benzene. R. M. W o o d m a n and A. S. C o r b e t (J.C.S.,
1925, 127, 2461— 2463).—The ratio of the weight
percentages of pyridine in the two layers at 25° is
constant at about 2-7 over the range 0— 6% pyridine
in the total system, then decreases with increasing
pyridine concentration to a minimum of 0-8, finally
rising again, and reaching unity at the critical point.
The results are supported by density data, and may
be explained by compound formation between the
solute and one of the solvent liquids. R . C u t h i l l .
Adsorption of vapours by alumina gel. J. H.
(J. Physical Chem., 1925, 29, 1462— 1468).—
The adsorption of tho vapours of ten organic sub
stances by alumina gel, prepared from aluminium
sulphate, has been studied (cf. Munro and Johnson,
A., 1925, ii, 191). The hard, glass-like gel, obtained
at 60° and containing 29-98% of water, was activated
by passing dry air, free from carbon dioxide and
heated at 200°, through it at the same temperature.
Air saturated with vapour was then passed over the
gel at 25°, and adsorption followed by weighing.
The adsorption decreases in the series methylene
chloride, ethylene dichloride, carbon tetrachloride,
and chloroform. Chlorine derivatives are more or less
oxidised in air to acid, which, on a large scale, would
destroy the activity of the gel. Methyl ethyl ketone
and ethyl formate arc readily adsorbed, but a reaction
with the gel prevents the recovery of the former;
toluene is more efficiently adsorbed than hexane.
With methyl acetate the adsorption is nearly complete
in the early stages, but decreases rapidly above a
certain limit. This substance can only be removed
from the gel with great difficulty. Carbon disulphide
is satisfactorily adsorbed, but the gel becomes yellow
when recovery is attempted. The saturation values
for the above-mentioned substances vary between
2-46 g. for methyl ethyl ketone and 3-8 g. for chloro
form per 10 g. of gel.
Preliminary experiments show that benzene or
ether, adsorbed by alumina gel from mixtures with
water vapour, is slowly displaced by the latter on
continued passago of the mixed vapour through the
gel.
L. S. T h e o b a l d .
Perry

Adsorption of dissolved substances.
J.
(J. Chim. physique, 1925, 22, 518— 555).—
Measurements of the amounts of various dyes and
salts adsorbed from aqueous solution by glass and
silica surfaces at different temperatures gave, in
general, results of the order of 10~8g./cm.2of adsorbent.
The adsorbed layer is thus not unimolecular, but is
of tho order of one-tenth saturated. The relationship
between the concentration of the solution and the
quantity of solute adsorbed is represented, within
wide limits, by Perrin’s equation; within certain
narrow limits of concentration, Freundlich’s equation
is, however, satisfied. The quantities adsorbed on
the free surface of the solution approach a limiting
value indicating saturation of the surface and con
formity with Perrin’s equation. Measurements of
the surface tensions of the solutions have been made
and, within wide limits, the adsorption at the free
surface of the solution and on the surface of mercury
B a n c e l in
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is in agreement with Gibbs’ equation. When a
surface concentrating substance such as saponin is
added to the solution, the amount of solute adsorbed
at the surface is of the same order as that on the solid
surfaces. The degree of precision of the measure
ments is low.
A. E. M i t c h e l l .
Active charcoal. IV. Binding of chlorine and
bromine by wood charcoal and their removal by
ammonia and water vapour. O. R u f f , E.
R im r o t t , and H . Z e u m e r (Kolloid-Z., 1925, 3 7 ,
270—274).— Carefully de-tarred alderwood charcoal
takes up chlorine and bromine at a red heat and
subsequent evacuation to 1 mm. pressure at the same
temperature does not remove any appreciable quantity
of these substances. They replace hydrogen which
is still present in the charcoal, either (i) on its surface,
or (ii) in impurities. Evidence for (i) is given by the
fact that a part of the halogen may be made to react
with ammonia to give nitrogen and hydrochloric or
hydrobromic acid, whilst the variation in the amount
of halogen taken up with the experimental conditions,
and tho somewhat easier introduction of chlorine
compared with bromine, point to (ii). The principal
reactions of the halogenated charcoals with water
vapour and with ammonia lead to the elimination
of carbon dioxide and hydrogen cyanide, respectively.
The results afford no explanation of the cause of the
activity of a charcoal, but rather make this problem
more obscure, since it is found that tarry substances
in the interior and foreign atoms on the surface do not
affect tho power of being activated. Further, there
is no difference in this respect between the de-tarred
charcoals used and a very carefully purified specimen.
N. H . H a r t s h o r n e .
Adsorption. I. Adsorption by coconut char
coal from alcohol-benzene and acetone-benzene
mixtures. F. G. T r y h o r n and W . F. W y a t t
(Trans. Faraday Soc., Nov. 1925, advance proof).—The
partial vapour pressures of the components of alcoholbenzene and acetone-benzene mixtures have been
determined by evaporation of about 5— 8% of the
binary mixture at 20° and ascertaining the change in
composition by measurement of the refractive index
of the mixture. The values derived in this way
were reproducible to within 2% . The adsorption
of the components from these mixtures by specially
prepared charcoal was determined by measuring the
increase in weight of the charcoal and the change in
refractive index of the liquid. The changes of
composition of the liquid mixtures when in direct
contact with the charcoal are similar to those which
are found when adsorption takes place from the vapour
phase, and the results support the conclusion that
an adsorbed film which is in equilibrium with a
saturated vapour must also be in equilibrium with
the liquid in contact with that vapour. Alcohol is
selectively adsorbed from all mixtures of alcohol and
benzene; acetone is selectively adsorbed from mixtures
containing up to 72 mol.% of acetone in the vapour
phase. These results indicate that the surface of the
charcoal is to some extent polar in its action.
F. G. S o p e r .
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Negative adsorption. Surface tensions and
activities of some aqueous salt solutions. A. K.
G o a r d (J.C.S., 1925, 127, 2451—2458; cf. Goard
and Rideal, A., 1925, ii, 510).—The surface tensions
of aqueous solutions of varying concentrations of the
chlorides of lithium, sodium, potassium, and cadmium,
and of silver nitrate have been determined at 20°, and
the results used, with the aid of activity data from
various sources, to calculate the (negative) surface
adsorption of the solutions. The results do not agree
with the view that the surface layer of salt solutions
consists of a single layer of oriented water molecules.
Solutions of cadmium chloride behave anomalously,
probably due to the undissociatcd molecules as well
as the ions playing a part in the adsorption.
R. C u t h il l .
Adhesive forces in solution. V. Adsorption
of complex compounds. N. S c iiil o v and B.
N e k r a s s o v (Z. physikal. Chem., 1925, 118, 79—88).
—The adsorption phenomena observed when char
coal is brought into contact with aqueous solutions of
substances of the type [(NH4)2S04,MS04,6H ,0],
cuprammonium compounds, and complex cobalt
compounds have been investigated. In all cases, it
is found that a disruption of the complex compounds
occurs. Although ammonium sulphate is adsorbed
to approximately the same extent from all the double
sulphates, the order of increasing adsorbabilities of
the bivalent metal sulphates is : nickel, zinc, magnes
ium, manganese, cadmium, cobalt, iron, copper.
The complex cobalt ions are reduced to the cobaltous
state, the ion [Co(NH3)2]" being adsorbed. In the
case of the cuprammonium compounds the ion
[Cu(NH3)2]" is adsorbed. Sodium is adsorbed much
less than cobalt from solutions of sodium salts con
taining cobalt as part of the complex anion. Unsymmetrieal cis-1: 2-[Co(NH3)4(N02)2]Cl is adsorbed
much more readily than the symmetrical Ironscompound. Maximum adsorption is obtained with
the non-ionised compound, [Co(NH3)3(N02)3].
J. S. C a r t e r .
Nature of the interfacial layer between an
aqueous and a non-aqueous phase. F. L. U s h e r
(Trans. Faraday Soc., Nov. 1925, advance proof).—The
total charge on the particles of an aqueous gamboge
suspension has been found by measurement of the
quantity of ferric ions associated with the gamboge
after coagulation by these ions. The charge per
particle, which is 1-45 xlO ' 3 e. s. unit, is 100 times
that calculated from the observed migration velocity
on the basis of a Helmholtz double layer of molecular
dimensions, and 7000 times that calculated assuming
the double layer to be diffuse. It is also found that
the flocculating power of various cations on a sus
pension of cupric ferricyanide is proportional to their
effect in reducing the concentration of ferricyanide
ions by the formation of insoluble ferrieyanides.
These results support the theory that the' surface
charge is due to ionisation of molecules furnished by
the material itself or adsorbed from the surrounding
liquid. The increase of ionisation with dilution
explains the increased stability of certain suspensions
and their greater adsorption of the flocculating ion in

diluted systems. The variation in migration speed
with particle size is also satisfactorily explained.
F. G. S o p e r .
Attack of hydrogen chloride and ammonium
halide on metals. K. A. H o f m a n n and F. H a r t 
m a n n .—See this vol., 37.
Production of oxide films on copper at the
ordinary temperature. U. R. E v a n s (J.C.S.,
1925, 127, 2484—2491; cf. A., 1925, ii, 688).—
Cathodic treatment of copper in O-liV-sodium
hydroxide at the ordinary temperature results in the
production of colours similar to those obtained by
exposure to air at high temperatures. If the current
density is sufficient to cause evolution of hydrogen at
the cathode, the colours appear oidy after the termin
ation of the electrolysis, and when the electrode is
allowed to remain in the solution. The effect is
destroyed by rubbing or vigorous stirring, but is
independent of the current density. Compact copper
free from oxide and from porous coppcr (produced
by reduction of oxide) is not easily rendered colourable
by cathodic treatment. The phenomenon is probably
due to hydrogen stored in the copper, which permits
of alternate oxidation and reduction.
If copper is anodically treated in 0-liY-sodium
hydroxide, it becomes passive at high current density,
but at low current densities becomes coated with a
black deposit, and if the solution is stirred, bright
colours appear on the anode.
Copper is much less readily attacked by silver
nitrate solution after considerable exposure to air
than when freshly ground; this is presumably due to
the presence of an oxide film in the former case.
R. C u t h il l .
Rhythmic reactions. K. S e i d e l (Kolloid-Z.,
1925, 37, 298—299).—The damp root hairs of oat,
wheat, rice, and other seedlings develop periodic
bands when placed in contact with silver nitrate
crystals. Periodic plasmolysis is also observed when
glycerol is allowed to diffuse into the roots. The
results are discussed.
N. H . H a r t s h o r n e .
Influence of light on lead chromate bands.
E. H a t s c h e k (Kolloid-Z., 1925, 37, 297—298).—
Polemical, in reply to Dliar and Chatterji (cf. A., 1925,
ii, 959). The author’s paper on lead chromate bands
(cf. Proc. Roy. Soc., 1921, A, 96, 496) has been
misunderstood. The reaction between lead acetate
and potassium chromate or dichromate in agar gives
bands only in the light and not in the dark. No
explanation of the screw-like bands was attempted.
The author doubts the statement of Dhar and Chatterji
that the precipitate is initially of a colloidal nature.
N. H . H a r t s h o r n e .
Growth of structures formed by reactions at
the boundary between solutions of electrolytes
in water and those in gels. V. M o r a v e k (Pub.
Fac. Sci. Univ. Masaryk, 1925, No. 29).—When a
layer of 0-lAMead nitrate solution is placed on a 5%
gelatin gel, 0-liV with rcspect to potassium di
chromate, fibrous structures, 0-1—0-3 mm. wide, grow
from the gel into the nitrate solution. The walls of
these are formed by a gelatin membrane coated with
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precipitated lead chromate, and growth usually occurs
vertically or horizontally, although occasionally in
spiral formation. The gelatin membrane is first
formed and the lead chromate deposited on it discontinuously. The velocity of growth has a maximum
value of 0-16 mm./min. The dimensions, shape, and
velocity of growth of the fibres are influenced by the
concentration of the gelatin, by substitution of
chromate for dichromate ions, addition of foreign
ions, and by change of temperature. The nature of
the growth of these fibres, and the influence of ions
and of temperature on it, resemble in many respects
the phenomena of ccll-formation. F. G. T r y i i o r n .
Diffusion experiments in solutions. R. F u rth
(Physikal. Z., 1925, 26, 719— 722).—The diffusion of
a coloured solute in a solution contained in a small
cell, about 1 0 x 5 x 1 mm., is followed colorimctrically
by comparison with a solution of known concentration
in a similar neighbouring cell. The solutions are
viewed through a low-power microscope fitted with a
micrometer eyepiece, the field being limited to a
narrow horizontal strip. The displacement of a band
of definite concentration is thus obtained as a func
tion of the time. The method requires only a rela
tively short time (1— l i lirs.) for one series of observ
ations, and is capable of considerable accuracy.
Fick’s law is verified for solutions of picric acid and
Congo-red, the respective diffusion coefficients being
6-4x10-8 to 6-5X10-6 and l - 8 x l 0 'e to 1-6x10-«. A
modification of the method, using the refractive index
as a measure of the concentration, has been applied
to solutions of sucrose. The results are less accurate,
but show that here Fick’s law is not applicable, the
diffusion coefficient passing through a minimum
with increasing concentration.
A. B. M a n n i n g .
Specific gravity of concentrated solutions of
phosphoric acid. W . II. Ross and R . M. J o n e s
(Ind. Eng. Chem., 1925, 17, 1170— 1171).— See B.,
1925, 987.
Temperature of steam evolved from a [boiling
aqueous] solution. E. R e i s s m a n n [with S c h r e b e r ]
(Z. angew. Chem., 1925, 38, 1040— 1044; cf. A.,
1925, ii, 105).— Experiments were performed using
an apparatus similar to that previously described
but in which the heating of the steam by radiation
from the hot oil-bath is minimised. It is also shown
that superheated steam blown into a boiling solution
is in equilibrium with the latter if its temperature
before entry is the same, but that if cooler it
absorbs heat from, and if warmer gives up heat to,
the solution. The results are taken by the author
[Schreber dissenting], to confirm his previous con
clusions.
W. T. K. B r a u n h o l t z .
Viscosity and chemical analogy with reference
to the viscosity of aqueous metallic acetate
solutions. L.-J. S im o n (Compt. rend., 1925, 181,
862— 864).—The methods previously outlined for
determining neutralisation points viscosimetrically
are now applied to the mixing of Absolutions of some
fatty acids with iV-solutions of sodium and potassium
hydroxide. The viscosity-alkali concentration curve
is a straight line for acetic acid and is nearly so for
propionic acid. The curves for chloro- and trichloro
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acetic and formic acids show at the neutralisation
point the discontinuity previously observed with
mineral acids. Solutions of trichloroacetic acid are
much more viscous than equivalent solutions of
chloroacetic acid; the latter are similarly more viscous
than solutions of acetic acid, although the viscosities
of their sodium salts in equivalent solution are fairly
close. The viscosities of the alkali salts of trichloro
acetic acid are very near those of the corresponding
propionates in equivalent solution. Comparison of
the viscosities of equivalent solutions of the acetates
or nitrates of the metals reveals the w'ell-known
similarities between, for example, lithium and
calcium etc. (cf. A ., 1925, ii, 512). S. K. T w e e d y .
Osmotic pressure of haemoglobin in absence
of salts. G. S. A d a i r (Proc. Roy. Soc., 1925, A,
109, 292— 300).— Osmotic pressures of haemoglobin
determined by previous w'orkers varied from 3-5
to 12-1 mm. per 1% of protein. The high value was
accepted as representing haemoglobin of mol. wt.
16,700 (i.e., the same as the equivalent), whilst the
low values were attributed to aggregation. Using
the conductivity of the solutions as a test of their
freedom from impurities, it has been found that the
solution of lowest conductivity gives an osmotic
pressure of 3-2 mm. per 1% of protein as the iso
electric point. If the low values were due to aggre
gation, they should decrease still further at higher
concentrations of the protein, but actually the figures
indicate a slight increase. It is concluded that the
mol. w't. of haemoglobin is about four times the
equivalent.
S. B a r r a t t .
Colloid chemistry of bismuth and its com
pounds. A . K u iin and H. P i r s c h (Koll. Chem.
Beihefte, 1925, 21, 7S—96).— The preparation of sols
of bismuth and of some of its compounds is described.
Bismuth sols containing 3-5 mg. per c.c. may be
prepared by the reduction of bismuth tartrate solu
tions with sodium hyposulphite in weakly alkaline
solution. This shows an improvement on the methods
of Lottermoser and Vanino, which with stannic acid
as a protective colloid give sols containing only
1-5 mg. per c.c. Bismuth sulphide sols are stable
only in the presence of protective colloids. With
1% of gum arabic a sol containing 10 mg. per c.c.
may bo obtained. Bismuth sulphoiodide sols cannot
be prepared without protective colloids. Sols con
taining 0-3 mg. of bismuth per c.c. with 0-59% of gum
arabic, 1-6 mg. with 0-5% of haemoglobin, and 0-3 mg.
with 0-25% of gelatin may be obtained. The gum
arabic sol is reversible. By mixing bismuth sulphide,
sulphoiodide, or hydroxide with wool fat, subsequent
intensive pulverisation of the mixture at the tem
perature of liquid air, and dissolution of the product
in sesame oil, fairly stable sols result containing
12— 16 mg. of bismuth per c.c. for 15— 20% of pro
tective colloid. By Bredig’s method stable sols of
the metal may be prepared containing 8 mg. per c.c.
with 5% of wool fat and 0-6 rag. per c.c. with 1% of
caoutchouc-ether sol. By Svedberg’s protected arc
method (Medd. Nobel-Inst., 1910, 5, No. 10, 4)
metal sols cannot be obtained in water even with a
protective colloid, but in sesame oil with at least
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5 % of w o o l fat stab le sols co n ta in in g 6 m g . p er c .c .
a re fo r m e d ,
X . H . H artshorn k.

Polychrome mercury hydrosols. R. F rick
(Kolloid-Z., 1925, 37, 257—267).— The theories of
the colours exhibited by metal sols are discussed,
prominence being given to that of Mie (Ann. Physik,
190$, 25, 377), in winch the colours are stated to bo
dependent on the optical constants of the dispersed
substance (in the massive state) and the degree of
dispersion. By the reduction of mercurous nitrate
solutions with pyrocateehol. sodium hyposulphite,
or quinol, in the presence of gelatin and varying
amounts of " nuclear sol/' a series of mercury sols
of different degrees of dispersion has been prepared,
with colours, viewed by reflected light, varying from
brownish-black for the coarser suspensions, through
browns, m is, and greens to indigo for the most
disperse sols. The particle size for each sol was
calculated on the basis of Mie s theory and varied
from 300 to SO fift. Within this range, the theory
appeals to hold satisfactorily for mercury. In a
short discussion of the application of the theories
of colloidal colours to photohalide effects, it is con
cluded that the darkening, e.g., of silver chloride, is
due to the formation of colloidal silver, and not of a
sttbehloride.
X, H. H artshorxk.
General colloid chemistry. XVII. Analysis
and constitution of colloidal gold. III. L,
Fvcks and \Y. I ’ a i ' l i (Koll, Chem. Beihefte, 1925,
21. 195—240),—The study of a largo number of gold
sols has shown that progressive dialysis is accom
panied by the formation of hydrogen ions. The
concentration of these is the same for sols prepared
by reduction both by formaldehyde and by hydrogen,
namely, about 1 \ 1 0 * -V, measured by mieroconduetometric titration with barium hydroxide. Hydrogen
ions derived from carbonic aeid in the air, silicic
acid from the glass vessels, and organic acids from
the parchment paper are shown to be quite in
sufficient to account for the phenomenon. Further,
no other cations can be found in appreciable quanti
ties in the sols. It is therefore concluded that the
ions are the partners of the gold particles which are
considered to be covered by a layer of the anions of
a gold acid. From the titration data and from
measurements of the particle number and particle
sire, it is possible to obtain values for the charge
number of the particles, but it is pointed out that
the presence' of part ides invisible under the ultra microscope may, on account of their relatively large
surface, give a quite fictitious value to the result.
■Searing this point in mind, the connexion between
doeeulation and charge values is discussed,
X , H . H artsh orn s,

Plant colloids. XVI, Behaviovir of starch
components towards iodine, and their protective
colloid action. M, Samkc and R, K ukmks (Koll.
Chem. Beihefte, 1925, SI, 53— 77).-—The colour of
stareh-iodine complexes is to a largo extent inde
pendent ol the average particle site of the colloid and
is not influenced by pairing with phosphoric acid,
or substance? containing it, or with silicic acid, or

by cations bound to amylophosphoric acid. There
is no simple relationship between the iodine colour
and the protective action towards gold sols. The
quantity of iodine taken up by aqueous solutions of
single starch components is different- for single gram
ingredients. With equal potassium iodide concen
trations amylo-substances take up more iodine than
erythro-substances. The iodine adsorption of amylosubstances increases with increasing potassium iodide
concentration up to a maximum, and up to the point
of visible coagulation is not appreciably altered by
ageing, but falls when the solution is heated to
120° ; increase in the degree of dispersion increases
the adsorption, and vice versa. Amylopeetin adsorbs
less the longer the period of boiling necessary for the
isolation of the sol. The adsorptive power of erythroamyloses falls with increasing particle size; it is
appreciably raised by the presence of potassium
iodide, and in contrast with the amyloamyloses
excess of the salt does not cause precipitation of the
iodine complex. Soluble starch and dextrin generally
adsorb less iodine the lower the average particle size.
The amyloamyloses have a better protective action
towards gold than the erythroamyloses. Generally
the protective action increases with increasing dispersity.
X. H . H artshorn k.
Physical properties of serimi on addition of
“ water-binding” substances. R . F u r t h and
R, P k c h h o l d (Biochem. Z., 1925, 164, 9— 17).—
See A., 1925, ii, 1056,
Nephelometry of serum. J. K a b f .u k (KolloidZ „ 1925, 37, 274—2S3).— A review of work on the
nephelometry of animal and human sera, carried out
by the author and his collaborators [e.f. Kabelik and
Ledhiokv, Biol. Listv. 1922, S, 212; Kabelik, ibid.,
1924, l b : Centr. Bakt. Ref., 1925, 78, 1S5; Loutouekv, ibid. (in preparation): Ledniekv, Kolloid-Z,.
1923/32, 12; Stoiek, Spisv lek. fak. v. Brm\ 1922 23,
IS, A S: Żak. ibid., 1923/24, II 2. A 12; Trapl,
ibid., 1923 24,119],
X . H. H artshornk.
C olloidal properties of sericin. G. A. Brossa
(Atti R. Acead. Sci. Torino, 1925, 60, 231—240).—
Extraction of silk cocoons with water in an auto
clave for 11— 2 hrs. at 1| atm, caused a loss of
weight equal to 20— 22% of that o f the cocoons
and the production of a turbid, green or yellow
liquid. On keeping, flocculation of the liquid occurred.
This is promoted by traces of aeid, the optimum
hydrogen-ion concentration being p* 4*4—4*0, The
precipitate is peptised by heating, Bv evaporating
the extract a product consisting mainly of proteins
was obtained. By subjecting the original extract to
electro-osmosis an almost colourless suspension was
obtained. The clear liquid remaining after the
articles were removal by centrifuging gave protein
reactions, but, unlike the original extract, did not
flocculate spontaneously or on addition of acetic
acid. The properties of those two protein products
are compared with those of the
and ^products
obtained by Anderlini by the alcoholic extraction of
silk cocoons,
'
F, G, Tkyhoivs,
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Action of electrolytes on the stability of
disperse sulphur solutions prepared by the
mechanical method, P. P. von W eimarn and S.
Utzino (Mem. Coll, Sei. Kyoto, 1925. A, S. 291—
306).— Colloidal sulphur solutions have been pre
pared by grinding sulphur with grape-sugar and
treating with water. The suspension carries a nega
tive charge. Stability curves for this sol have been
obtained by plotting the concentrations of different
electrolytes added, as abscissa?, against the time
required for coagulation as ordinates. With sodium,
calcium, barium, and cerium chlorides, barium
iodide, and hydrochloric acid, the stability rises to a
maximum value with increasing concentration cf
electrolyte, and then decreases to a value consider
ably below that for the pure sol. The curves for
potassium and calcium thioeyanafes show two
maxima, which is possibly the case fox potassium
sulphate, but less probable for sulphuric acid. The
potassium nitrate curve has no maximum, but
indicates instead a continuous decrease in stability
with increasing concentration of salt. Salts of
tervale.nt metals display a greater activity than
those of bivalent metals, since the first maximum is
reached at a lower concentration of the former than
of the latter, and has also a higher value. Similarly,
salts of bivalent metals are more active than those
of univalent metals, and acids are also very active.
The coagulating power of an electrolyte appears to
be related to its ability to form hydrates, and the
double maxima in the case of salts containing sulphur
are ascribed to " homo-chemical'' action between
this combined sulphur and the dispersoid. The
results obtained are in agreement with von Wehnarn's
views on dispersion and aggregation (cf. A.. 1925.
ii, 9v9).
'
'
M. S. Bi-sr.
Influence cf electrolytes on glycogen sol. and
the origin and inversion of the Heirneister io n
series. S. B okan (Kolloid-Z., 1925, 37, 2S3—296).
—The action of electrolytes on glycogen sol increases
the sensitiveness of the sol towards dehydrating agents
such as alcohol and tannin. The action of different
electrolytes under different conditions leads to very
varied results. Occasionally only the positive ions
the ions charged oppositely to the colloid) are
effective and their action depends almost entirely on
their valency. Under other conditions, both ions
appear to come into play, and they act in the order
of the well-known lyotrope series, but sometimes in
one direction, sometimes in the other. This behaviour
is explained as follows. Some of the ions axe adsorbed
b y the colloid and confer on it their tendency to
hydrate, whilst the others remaining free tend to
dehydrate the colloid. With small ion concen
trations, the hydrating action of the ions adsorbed
by the colloid exceeds the dehydrating action of
the free sons, but with high concentrations the effect
is reversed, la the latter case, the dehydrating
action of both negative and positive ions is con
cerned. The total effect on the state of the colloid
is the resultant of these faetors combined with the
effect on the charge of the colloid particles of the
adsorbed., oppositely charged ions. The dehydrating
action of a substance such as alcohol or tannin affects

the colloid first and then the free ions. With akohoS,
both these effects may be observed; with tannin,
only the former. The explanation may be extended
to meet the case of albumin sol, X . H. H artshorne.
Effect of gum arahic and other emulsifiers
on the acid hydrolysis of esters in heterogen
eous systems. R . C. Saura (J.CLS., 1925, 127.
2602—2605: cf. Goldschmidt and liessersehmitt,
A., 1900» ii. 200; Callow, A., 1916. is. 94).—SoSd
insoluble e m u lsifie rs such as kaolin have very fittie
effect on the rate, of hydrolysis of ethyl acetate by
hydrochloric acid at 25', Gum dammar and gum.
txagacanth increase- the rate o f reaction in. the hetero
geneous system, but reduce it- in the homogeneous
system, which indicates that the effect is not', due to
catalysis. The probable explanation is that the gma
produces a change in the partition ratio o f the ester
between the phases. Similar results are given by
other esters.
R. C cthhx*
Influence o i duration of dialysis on the ageing
of ferric oxide sols, H. Ha s d o t s ST ¿Z. phvsikal.
Chem., 1925, 117, 432).—The longer a ferric oxide
sol is diaiysed the greater is the increase in con
ductivity on keeping for a long period. This increase
in condnctivity takes place cMeffy in the inter*
mkeilary liquid, into which ions move slowly from
the micellesL. F. Gu.siaaar.
E ffects o i aire on soon solutions. ¿Mix? R. M.
Cork (Ind. Eng. Chem., 1925, 17, 1134— 11351—
See B „ 1925, 99S.

G el oi protein type found in the kieselguhr
stratum of the LSnebuxger Heide. F. Y . ' tos
(KeOksd-Z., 1925, 37, 300—303).— A gel with
protean properties, to which the name cornu:' " is
given, has been found in the kiese'guhr o f Xeu-Ohe.
The substance contains about 2-S
of soüè and
0-07 ^ o f ash. ehieffy diatomaceoas residue. It
shows many o f the properties of gelatin. 1: may fee
peptised by sodium hydroxide solution and gelatinised
again on neutralisation. The jelly so obtained may
be used as a medium for Uesegang ring phenomena.
The protective action of the sol is 30 times that of
gelatin. Roiling lowers the viscosity, but dees not
cause coagulation.
X . H.IBarxshokxk.
H ahn

[Behaviour of] colloids under an alternating'
current. G. R lv h (KoBaid-2,. 1925, 37, 267—270).
— A cell is described in which the behaviour of a sol
tinder the inffuence of an alternating current may
be observed ultxamkroscopieally. In this, the waBs
are so close together that, electro-osmotic csàËatiba
o: the liquid is excluded, in experiments with an
old vanadium peotoxide sol. it has been found that
some o f the rod-hke particles attach themselves bv
one end to the walls of the cell and that the application
of the concent causes the free ends to oscillate.. B y
increasing the applied potential, a point is. reached
for any pcuticular particle where, its amplitude
cannot fee further inc-reased, since the wall "oi the
cell prevents further movement. This maximum
amplitude is equal to the length o f the particle,
which may thus be measured, X H R im s -v -.v i
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Influence of adsorption on the colour of sols
and of precipitates. N. It. D h a r (J. Physical
Chem., 1925, 29, 1394— 1399).—The colours of sols
and of freshly-coagulated precipitates are discussed
in relation to previous work. They depend on the
nature of the material adsorbed. Positively and
negatively charged sols of the same substance often
differ from each other in colour and from the
electrolyte used in the preparation. Yellow silver
chromate sol is negative, whilst the red sol is positive
(see also Sen and Dhar, Kolloid-Z., 1924, 34, 270).
Negatively charged manganese dioxide sol prepared
from permanganate and hydrogen peroxide is deep
brown in colour. Addition of a small amount of
ferric chloride causes charge reversal and the positive
sol is distinctly red. Analysis shows the presence of
ferric iron in the coagulum. The colour of hydrated
manganese dioxide (prepared from permanganate and
manganese sulphate) depends largely on the sub
stance adsorbed during formation of the precipitate.
Precipitated in presence of the nitrates of silver,
bismuth, mercury, or lead, it is deep black, in the
presence of ferric chloride or sulphate, red, and when
no electrolyte is added, reddish-brown. Other effects
observed with this substance are quoted. The colour
of ferric hydroxide precipitated in the presence of
potassium dichromate or permanganate or sodium
thiosulphate is different from that obtained in their
absence. The blue colour of adsorption compounds
of iodine with starch, dextrin, basic lanthanum
acetatc, etc. is due probably to the existence of
iodine as the dispersed phase in these media. The
colour of complex copper solutions containing alkali
and glycerol or sugar is also discussed.
L. S. T h e o b a l d .
Behaviour of silica gel towards certain alkalis
and salts in aqueous solution. W . A. P a t r ic k
and E. H. B a r c l a y (J. Physical Chem., 1925, 29,
1400— 1405).—The removal of sodium hydroxide
from aqueous solution by silica gel and the subse
quent replacement of the “ adsorbed ” sodium ions
by those of silver, copper, and iron (ferric) has been
studied. Known weights of gel of definite watercontent, between the limits 8% and 11% , were shaken
at 20° with solutions of sodium hydroxide of con
centrations varying from 0-0127 to 0-1325 mol. per
litre. The ad^arption of alkali (millimol. per g. of
gel) can be represented by K .cl!n, in which K —
0-0171, n — 2-56, and c is the concentration of the
solution. The gel containing adsorbed sodium ions
was then treated with 0-Oi-silver nitrate, 0-10363icopper nitrate, and 0-178J/-ferric sulphate solutions
in separate experiments. The sodium ions are
replaced stoicheiometrieally. With silver and copper
solutions, no adsorption occurs with pure silica gel,
but with iron, a slight effect was noted.
It is suggested that three types of adsorption
should be recognised, viz., (1) chemical, (2) the
formation of a molecular layer, and (3) capillary
adsorption. With sodium hydroxide, the phenomena
partake of the nature of both chemical combination
and adsorption, the retention of alkali by the gel
being due to chemical forces. The increase in the
ratio of alkali taken up to silica with increasing

concentration of the former may be due to the
peptisation of the gel by alkaJi and increasing
union with the smaller silica particles thus resulting,
or the thickness of the alkali “ layer ” may increase
with the amount of alkali in the surrounding solution.
If the silica were of true molecular dimensions, the
formation of a definite silicate would be expected.
L. S. T h e o b a l d .
Effect of temperature of formation on the
physical character of hydrous aluminium oxide.
J. H. Y o e (J. Physical Chem., 1925, 29, 1419—
1422).—The adsorptive power of hydrated aluminium
oxide for arsenite ions has been shown (A., 1925,
ii, 107) to be less the higher the temperature of
precipitation, an effect which may be due to the
formation of a more compact precipitate at the
higher temperature. In order to correlate tem
perature of formation with size and density of particle,
the rates of settling have now been determined.
Hydrated aluminium oxide was precipitated from
the sulphate at temperatures from 0° to 100° under
constant conditions. The velocity of settling, 0-014
cm. per sec. at 20° for the first 50 cm., is, however,
approximately the same for all precipitates save that
formed at 100° and refluxed for 48 hrs. This last
showed a velocity of 0-032 cm./sec. Boiling the pre
cipitate formed at 66° for 62 hrs. did not alter the
rate of settling.
The hydrated oxide formed at 0° is very gelatinous,
but that formed at higher temperatures is less so,
although still voluminous. Contrary to Taylor (A.,
1911, ii, 542), aluminium hydroxide, precipitated at
66° by ammonia, and heated to boiling, gives a
voluminous, and not a granular, product.
Owing to irregularities in the shape and size of
particles of the same specimen, attempts to measure
their diameters failed. Staining with 0-01% solution
of alizarin was also unsuccessful. L . S. T h e o b a l d .
Hydrates and hydrogels.
VII.
Isomeric
hydrogels of aluminium hydroxide. VIII.
Aluminium hydroxide gel of the formula
AlO-OH. R. W i l l s t a t t e r , H. K r a u t , and 0.
E r b a c h e r . IX. Silicic acid. R . W il l s t a t t e r ,
H. K r a u t , and K . L o b i x g e r .—See this vol., 34,
35, 36.
Reaction between gaseous methyl ether and
hydrogen chloride. J. S h i d e i (Mem. Coll. Sci.
Kyoto, 1925, 9, 97— 119).—An investigation of the
reaction Me20+HCl=?^=Me20,HCl previously ex
amined by Fricdel (Bull. Soc. cliim., 1875, 24, 160),
whose results suggested that the amount of hydro
chloride formed is a minimum when the reactants
are mixed in equal volumes. Pure anhydrous hydro
gen chloride and methyl ether were mixed in varying
proportions, and the volume changes were observed.
The equilibrium constants, K, in terms of partial
pressures at 1°, 5°, 9°, and 19° under a constant
pressure of 0-996 atm., were found to be 1-4906,
1-7224, 2-0837, and 3-1744, respectively. In every
case, the equilibrium partial pressure of methyl
ether hydrochloride was at a maximum when the
reactants were mixed in equal volumes, and de
creased gradually with increase of excess of one of
the components. On plotting log K against 1¡T, a
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straight line is obtained, showing that the heat of
reaction at constant pressure is independent of
temperature. Substituting the observed values of
K and T in the v a n ’t Hoff equation log iv =0-4343#/
RT-+-C, it is found that Q——6725 cal. and C'=
5-5373. The theoretical and experimental values of
the equilibrium constants show a satisfactory agree
ment .
L. L. B ircuiishaw.
Equilibrium in the system : CHvCOJVTe-iILjO
CBLj-OH-rCH^COjH. G. J. B u r r o w s
(J.C.S., 1925, 127, 2723—2728 ; cf. Jones and Lapworth, ibid., 1911, 99, 1427).—The effect of the
addition of water, methyl alcohol, and acetone on
the rate of hydrolysis of methyl acetate by hydro
chloric acid at 25° has been studied. It is found
that the equilibrium constant, K , depends, not only
on the ratio [H20 ] : [HC1], but also on the amount
of methyl alcohol or acetone present. The addition
of acetone reduces the value of K . Increase of the
amount of hydrogen chloride relative to the amount
of water increases K to an extent which is the greater
the greater the amount of methyl alcohol present.
It is suggested in explanation that the hydrogen
chloride affects the activity of the reactants.
R. C u t h i l l .
Colorimetric dissociation constants of 3 : 5-dinitropyrocatechol and 4 : 6-dinitroresorcinol.
F. C. L a x t o x , E. B. R. P r i d e a u x , and W. H. R a d 
f o r d (J.C.S., 1925, 127, 2499— 2501).— The methods
used were similar to those previously described by
Prideaux and Nunn (A., 1925, i, 24). 3 : 5-Dinitropyrocateehol is colourless in strongly acid solutions,
but attains a full yellow colour at ps 5-34, which
beyond pn 7-6 passes through orange to full reddishbrown at pa 12-05. This final colour is affected
only by the addition of very strong alkali ; pKl= 3-25,
Pk,= 10-35. 2-Nitroresorcinol shows a pure yellow
colour even in acid solution, so that pKl must be
very low. The colour darkens at pa 5-34, becomes
dull reddish-brown at pa 7-6, and fades to a dull
brown at a higher pa ; pK,==6-34. 4 : 6-Dinitrore3 orcin ol is colourless in solutions of pu below 3-1,
and for higher values is yellow, which is constant
beyond pa 6-47 ; pK, = 4-22.
R . C u t h il l .
Dissociation constants of organic molecular
compounds. H. v o x H a l b a x and E. Z i m p e l m a x x
(Z . physikal. Chem., 1925, 117, 461— 477).— The
dissociation equilibria, in tetrachloroethane solutions,
of acenaphthene—s-trinitrobenzene, acenaphthene—nidinitrobenzene, and acenaphthene picrate, and of
anthracene picrate dissolved in chloroform were
investigated by a method involving the photo
electric measurement of the absorption of light at
different concentrations. The results agree with
the law of mass action. The. solubility, at 24-1°,
of anthracene picrate in chloroform was determined.
L . F. G i l b e r t .
Effect of variation in ionic strength on apparent
first and second dissociation constants of
carbonic acid. A. B. H a s t in g s and J. S e x d r o y ,
jun. (J. Biol. Chem., 1925, 65, 445— 455).— From thé
investigation of solutions of varying ionic strength,
the first dissociation constant of carbonic acid is

found to be ir1=4-6S X IQ-7 (pi'1=6-33) : the second
dissociation constant i.= 6 -0 3 x 10~u (p i^ ~ 10-22).
The relationships of the apparent dissociation con
stants, I-j' and ¿g', to the ionic strength of the s o lu 
tion (jz) are expressed by the equations pk^== 6-33—
O-SVfT and pi-,,' = 10-22 —1-1 vV- The relationships
between the activity coefficients of the hydrogen
carbonate and carbonate ions are in good agreement
with the theory of Debye and H ü c k e l (A., 1923, ii,
459).
*
C. R. H a b i x g t o x .
Interpretation of neutralisation curves of
mixtures of boric acid and polyhydric alcohols.
I. M. K o l t h o f f (Rec. trav. chim., 1925, 4 4 . 974—
982).—A method is described whereby the com
plex constant and the dissociation constant of the
complex acid formed by polyhydric alcohols and
boric acid can be calculated if the hydrogen-ion
concentrations are measured for two solutions con
taining different amounts of sodium hydroxide.
With boric acid and glycerol the reaction is H3B034A lc.= ^ H3B03,Alc., and, from existing data, K —
[H,B03][Alc.]/[H3B03.Alc.]=0-9, where Ale. repre
sents 1 mol. of glycerol. The dissociation constant
of the complex acid is about 3 X 10‘ ". Mannitol,
lævulose, and probably other polyhydric alcohols
form polvbasic complex acids, in which 1 mol. of
alcohol combines with more than 1 mol. of boric
acid, but the composition of the complex appears
to vary with the ratio of the constituents.
W. H u h e - R o t h e r y .
Phase diagrams of [binary] alloys where
chemical combination occurs. A. M l o d z i e j o v s k i (Z. physikal. Chem., 1925, 1 1 7 , 361—3S6).—
Theoretical. A comprehensive survey of possible
systems, from the point of view of the £ function.
L. F. G i l b e r t .
Methods for the investigation of binary
systems. I. The “ thaw-melt ” diagram. H.
R h e ix b o l d t [with K . H e x x i g and M. K i r c h e i s e x ]
(J. pr. Chem., 1925, [ii], 1 1 1 , 242— 272).—The
diagrams obtained by plotting the difference between
the temperatures at which a binary mixture begins
to melt and is completely molten vary with the type
of mixture used. Curves are given for the following
16 pairs of compounds (A in each case represents the
substance first mentioned).
Type I (no compound formed) : Naphthalene : pnitrophenol (eutectic, 75% A , m. p. 73°) ; a-naphthol : ¡3-naphthylamine (eutectic, 43-5% A , m. p.
52°); pyrocatechol : naphthalene (eutectic, 1S% J ,
m. p. 72-5°).
Type II (compound formed which melts homo
geneously) :
P-Naphthylamine : s.-trinitrobenzene
(compound, AB, m. p. 163°; eutectics, 109° and
100°); naphthalene : picric acid (compound, AB,
m. p. 150-2°; eutectics, 78° and 111°); g-naphthylamine : nitrosodimethylaniline (compound, A 2B3,
m. p. 86° ; eutectics, 81° and 72°) ; phenol : picric
acid [compound, A B , m. p. 86°; eutectics, 36° and
80-5° ; no evidence is found for the existence of
Goedike's compound, AB2 (A., 1894, i, 119)]; carb
amide : phenol (compound, -42?,, m. p. 61° ; eutectics,
60° and 34°);
benzamide : nitrosodiethylaniline
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(compound, A B 2, m. p. 66-5°; eutectics both melt
at 66-5°); jrc-hydroxybenzaldehyde : picric acid (com
pound of undetermined composition, m. p. 90°;
eutectics both melt at 86-5°); antipyrine : quinol
(two compounds, A 2B3, m. p. 130°, and A B 2, m. p.
134°; eutectics, 102-5°, 118-5°, and 120-5°).
Type III (compound formed which decomposes
below the m. p . ) : Acetamido : salicylic acid (com
pound, A B ; eutectic, 53°; transition point, 65°);
anthracene : picric acid (compound, A B ; eutectic,
110°; transition point, 151-8°); p-dinitrobenzene :
a-naphthylamine (compound, A B ; eutectic, 40°;
transition point, 81°); p-dinitrobenzene : p-naphthylamino (compound, A B ; eutectic, 87°; transition
point, 91-2°);
carbazole : 2 ; 4 : 6-trinitrotoluene
(compound, A B ; eutectic, 73-5°; transition point,
140°).
C. H o l l in s .
System : water and the nitrates of potassium
and ammonium at 2 5 ° . K . A n d o (Mem. Coll.
Sci. Kyoto, 1925, 8 , 283—286).—The conditions of
equilibrium were determined by analysis of the
liquid and solid phases. Two series of solid solutions,
separated by a considerable gap, are formed. In
terms of the formula
100mH20,aNH4N 03,(100—a:)KN03
the data characteristic of the system are : solid
potassium nitrate saturated with ammonium salt,
a’= 1 3 -5 ; solid ammonium nitrate saturated with
potassium salt, x=65-0; liquid solution saturated
with the two salts, »=79-41, m=2-18.
L. L. B i r c u m s h a w .
Equilibrium in the system potassium sul
phate, potassium nitrate, water at 25°. R.
I n o u y e (Mem. Coll. Sci. Ky5to, 1925, 8, 287— 290).
—The equilibrium conditions were dcduced from
analyses of both the liquid and solid phases. The
solubilities of potassium sulphate and potassium
nitrate are, respectively, 11-98 and 38-19 g. of salt
in 100 g. of water. The solution saturated with
respect to both salts contains 3-95 g. of potassium
sulphate and 25-37 g. of potassium nitrate per 100 g.
of water.
L. L. B i r c u m s h a w .
Equilibria in the system mercuric chloride,
ammonium chloride, potassium chloride, and
water at 25°. Y. O s a k a and K. A n do (Mem. Coll.
Sci. Kyoto, 1925, 9, 81— 95).— The conditions of
equilibrium were deduced from analyses of both
liquid and solid phases. The results show the
existence of the following double salts and solid
solutions:
HcCl„Xn,a>H,0

HgCl,,(K,IiH,)Cl,H,0 (complete)
(complete)

2H gC l„K C l,2I),0

—

—

»

S

a
—

2H gC l,,(K ,N 'H ,)C l,2n,0 (ft gap)

’H ,°

W

. W

i W

. O

(gaps)

( K ^ H ^ C l (a gap)

The solubility data for the double salts and their
solid solutions are recorded, and the equilibrium
relations represented graphically. A graphical method
is described for finding the composition of solid solu
tions when two solid solutions are present which
cannot be completely separated from each other.
L. L. B i r c u m s h a w .

System silver sulphate-aluminium sulphatewater at 30°. R. M . C a v e n and T. C. M it c h e l l
(J.C.S., 1925, 1 2 7 , 2550—2551).—Mixtures of
solutions of the two salts yield no crystalline com
pound at 30°.
R. C u t h i l l .
Equilibrium in the systems aluminium sul
phate-copper sulphate-water and aluminium
sulphate-ferrous sulphate-water at 2 5 °. V. J .
O c c l e s h a w (J.C.S., 1925, 1 2 7 , 2598— 2602; cf.
Caven and Mitchell, A., 1925, ii, 396).—No double
salt is formed in the copper sulphate system. From
the other system a double salt, Al2(S04)3,FeS04,24H20 ,
has been isolated.
R. C u t h i l l .
Equilibrium in systems of the type AL^SO,^M " S 0 4-H 20 . II. Aluminium sulphate-nickel
sulphate-water at 30°. R. M . C a v e n and T. C.
M it c h e l l (J.C.S., 1925, 1 2 7 , 2549—2550; cf. A.,
1925, ii, 396).—No double salt is formed in solution.
R. C u t h i l l .
Ternary systems. III. Silver perchlorate,
toluene, and water. A. E. H il l and F. W. M il l e r
(J. Amer. Chem. Soc., 1925, 4 7 , 2702—2712; cf. A.,
1922, ii, 555).— Of the threebinary systems silver
perch 1orate-water,wator-toluene, and silver perchlorate-toluene, the first has already been investigated,
whilst the second is difficult to study on account of
the extremely low mutual solubility of the compo
nents. The third has now been investigated over
the range —73-5° to 75°. At the lower temperature,
the solubility of the salt is too small for detection;
at 25° the saturated solution contains 50-3% of silver
perchlorate and is thus unique for the combination
of a highly polar solute with a non-polar solvent.
Below 22-6°, the solid phase is the compound
AgC104,C7H 8, and the solubility falls very rapidly
with falling temperature.
The ternary system has been studied from the
ternary eutectic at —94° up to 91-75°. In ascertain
ing the composition of the liquid phases, the salt was
determined directly and the water by an indirect
method. The data show the existence of seven
quintuple points, each of which was characterised,
and twenty 4-phase equilibria. In addition to the
solubility curves for silver perchlorate, its hydrate,
and its toluene compound, there are two binodai
curves. One of these is submerged and does not
reach any of the two-component axes at any temper
ature. The other binodai curve shows an abnormal
distribution of silver perchlorate between the toluene
and water phases, the salt being present almost
entirely in the latter up to high concentrations, in
spite of its great solubility in toluene. This may be
due to complete dissociation in concentrated aqueous
solution, but it is probable that compound formation
and chemical affinities play a large part in all cases of
distribution. The intersection of the two binodai
curves at points other than their plait points gives
rise to a three-liquid system, which is stable from
-2 4 -1 ° to 90°.
A. G e a k e .
System
Na2S 0 4-N a2Cl2-M g S 0 4-MgCL,-H20 .
H. J. R ose (Trans. R o y . Soc. Canada, 1925, [iii], 1 9 ,
III, 33).—The composition of the solution saturated
with respect to thenardite, mirabilite, and astrakanite
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at 25° is : (inols./1000 mols. of water) MgS04, 11*6;
Na2S04, 26-0; Na2Cl2, 26-3.
Diverse numbers
obtained by other investigators are quoted.
J. S. C a r t e r .
Thermal decomposition of chloro-salts of
metals of the platinum group. Univariant
systems. G . G i r e (Ann. Chim., 1925, [x], 4, 183—
221).—The univariant systems M2M'C16 solid
M' solid-}-2MC1 solid+2Cl2 gas —Q, where M =N a or
K and M '= P t, Ir, or Rh, have been studied by measure
ments of the dissociation pressures of the salts over
wide ranges of temperature. All the reactions are
shown to be completely reversible within the temper
ature limits of the investigation. The dissociation
of potassium chloroplatinate becomes apparent at
about 600°, the curve (log p-\ ¡T) consisting of two
straight lines intersecting at 774°, the latter portion
of the curvo being inclined at a greater angle to the
abscissa; axis, due to the heat of fusion of the potassium
chloridc (m. p. 774°), the system above this temperature
being of the type solid
solid-f liquid+gas—Q'.
The values for the heats of reaction Q and Q' deter
mined from the curve are 38-6 Cal. and 46-0 Cal.,
respectively, whence the value of the molecular heat
of fusion of potassium chloridc (Q'—Q—S) is 7-4 Cal.
This is higher than the value determined directly
(cf. Schemtschuschny and Rambach, A., 1910, ii, 204),
the difference being due to the heat of solution of
the potassium chloroplatinate, which is found to
dissolve in fused potassium chloride. The dissociation
pressure of potassium chloroplatinite (cf. Vczes, A.,
1899, ii, 492) is initially much higher than that of
the chloroplatinate at the same temperature, but
rapidly approximates to the latter. The dissociation
of sodium and barium chloroplatinates (cf. Gire,
A., 1922, ii, 551) was not investigated up to the m. p.
of the chlorides, and lienee the curves are straight
lines. Dissociation is apparent at about 500° and
400°, respectively, the pressure reaching 1 atm.
at 717° and 676°, respectively.
The curve for
potassium chloroiridate resembles that for the
chloroplatinate, since the liquid phase is again
introduced. Dissociation is observed at 575°, and
intersection of the two portions of the curve occurs
at 774°, the values of Q, Q', and S being 36-1, 41-2,
and 5-1 Cal., respectively. Measurements of the
dissociation pressures of an intimate mixture of potass
ium chloroiridate and potassium chloride correspond
ing with 2K2lrCl6+ 2KCl === 2K3TrCl6-f Cl2 gave 764°
as the m. p. of potassium chloride in this system,
whence the values for Q, Q', and S are 32-1, 23-3,
and 4-4 Cal., respectively, the low value for S being due
to the negative heat of solution of the chloroiridite
in the fused potassium chloride. Sodium chloro
rhodate shows measurable dissociation at 600°; the two
portions of the curve intersect at 790°. The heating
curve of the mixture shows a second arrest at 904°,
the m. p. of the sodium chlororhodate, whence Q,
Q', and S have the values 35-3, 46-0, and 45-35 Cal.,
respectively.
J. W. B a k e r .
Thermal decomposition of chloro-salts of
metals of the platinum group. Calorimetric
investigations. G . G i r e (Ann. Chim., 1925, 4,
370— 409).—Measurements have been made of the
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heats of solution of various salts of the type M2M'C18,
the thermal decomposition of which has been already
studied (cf. preceding abstract), and of the heats of
the reactions M2M'Cl6+2C o=M '+2C oC l2+2MCl-f-g',
whence, since the heat of the reaction 20o-t~2Cl2=
2CoCl2-)-g' is 94-8 Cal. (Thomsen, J. pr. Chem., 1877,
1 5 , 435; Pigeon, A., 1894, ii, 455), the heats of form
ation of MgM'Clg could be determined. The heats
of solution, obtained by direct measurement, for
potassium, sodium, and barium chloroplatinates
(anhydrous) are, respectively, —12-15, +7-10, and
+9-05 Cal. (—1-06 Cal. for the hexahydrate of the
barium salt), and the corresponding molecular heats
of formation of the solid salts, +91-2, +79-6, and
+82-1; and for the dissolved salts, +88-7, -j-90-50,
and 88-70 Cal., respectively. The hypothesis of
Thomsen and Pigeon (toe. cit.) that the heats of form
ation in solution of all the chloroplatinates from the
chlorides are the same is thus verified, but the mean
value obtained is 89 Cal. instead of the value 85 Cal.
given by the earlier investigators. Sodium chloro
rhodate crystallises with 12 mols. of water, thus
confirming the formula Na3RhCl6,12H20 assigned
to it by Gutbier and Hiittlinger (cf. A., 1908, ii, 200).
The heats of solution of the hydrated and anhydrous
salts are, respectively, —20-56 and +7-70 Cal. and
the heat of formation of the solid salt is 74-4 Cal.
The heats of solution of potassium chloroiridate
and chloroiridite, KglrClg, are —13-12 and —7-90 Cal.,
respectively. Reduction of the chloroiridate either
with cobalt or chromous chloride occurs in two
stages:
2K2IrCle+ 2 K C l= 2 K 3IrCl0+ C l2- Q
and
2K3IrCl6= 2Ir+ 6 K C l+ 3C l2+ Q , the second stage
being too slow to permit of calorimetric measurements.
An approximate value, —29 to 30 Cal. (low) for the
heat of the first reaction was obtained by the addition
of 5% of potassium chloride to the solution to sup
press the second reaction. The solubility of potassium
chloroiridate is 0-66 g. and 1-12 g. per 100 g. of water
at 0° and 20°, respectively. From the dissociation
curves obtained (cf. preceding abstract) the value
of QjT is deduced for each of the systems studied,
a mean value of 0-0325 being obtained (that for sodium
chlororhodate is slightly lower). Similar calculations
applied to the published data for a large number of
other univariant systems give Q/T=0-032 for com
pounds of the typo MCl.xNH,, 0-028 for the dissoci
ation of hydrates, and values varying between
0-028 and 0-034 for other systems, whilst the dissoci
ation of auric chloride, a reaction similar to those
studied, gives a value 0-0326: hence for each
group of similar reactions QjT has a definite valuo
which, in disagreement with Nernst’s hypothesis,
seems to be independent of temperature. The
application of the results to the constitution of
the salts on Werner’s theory is discussed.
J. W. B a k e r .
Thermal decomposition of metallic sulphates.
G. M a r c h a l (J. Chim. phys., 1925, 2 2 ,
493—517).—The thermal decomposition of anhydrous
magnesium sulphate can be detected at about 880°;
from this temperature to beyond the m. p. (1155°),
the total pressure of the dissociation products follows
the normal logarithmic law. At 1190°, the total
(M l l e .)
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pressure is 212-6 cm. of mercury. From the sulphur
dioxide partial pressures at equilibrium the mean
value of the heat of dissociation into magnesia and
sulphur trioxide over the range 1000— 1100° has been
calculated as 60-07 cal., whilst that obtained from
thermochemical measurements is 65-6 cal. Beryll
ium sulphate dissociates appreciably at 565° and the
dissociation follows the reaction 5BeS04= S 0 3,5Be0-f4S03. Up to 785°, the sulphur trioxide equilibrium
pressure is represented closely by the equation
log 2^Oi= — 14-907/T—14-10 log iT+57-97, whence
the calculated values for the heat of decomposition
over the range 700— 800° has a mean value of 41 cal.
compared with 49-S cal. given by thermochemical
measurements for the direct decomposition to the
oxide. The fact that over the temperature range
590— 775° the dissociation pressure of aluminium
sulphate is considerably higher than that of beryllium
sulphate suggests a possible method for the separation
of the two metals. The double sulphate of potassium
and magnesium melts at 750°, but does not commence
to dissociate appreciably until 895°; this agrees
with the thermodynamic déduction that its dissoci
ation pressure should be considerably lower than
that of magnesium sulphate. The double salt of
potassium and beryllium melts at 900°. Dissociation
can be detected at 700—710° and the dissociation
curve is normal up to about 975°, but at higher
temperatures, owing to the solution of potassium
sulphate in the fused double salt, the pressure is
diminished. The calculated mean value of the heat
of decomposition up to the m. p. is 65-2 cal., above
which temperature it is 58-8 eal. The value obtained
from thermochemical measurements is 58-5 cal., from
which it follows that the value 6-4 cal. does not
necessarily correspond with the heat of fusion of the
salt.
A. E. M i t c h e l l .
Thermochemistry of beryllium. C. M a t i g n o n
and (M l l e .) G. M a r c h a l (Compt. rend., 1925, 181,
859— 861).—The heats of solution of some beryllium
compounds in water and in solutions of hydrogen
chloride, hydrogen fluoride, and sodium hydroxide
are recorded. The following heats of formation
are given : beryllium oxide, 137-4 cal. ; hydroxide,
209-3 cal. ; sulphate, 276-9 cal. The results obtained
illustrate the close chemical analogy between beryllium
and aluminium.
' S. K. T w e e d y .
Heats of combustion of normal substances.
P. E. V e r k a d e and J. C o o p s (Z. physikal. Chem.,
1925, 118, 123— 128).—A reply to the criticisms of
Jaeger and von Steinwehr (A., 1925, ii, 126) that
undue weight has been given to Dickinson’s value
for the heat of combustion of benzoic acid in view
of the results obtained by other observers. Recent
accurate determinations (Verkade and Coops, A.,
1923, ii, 294; Sehläpfer and Fioroni, A., 1923,
ii, 832 ; Swientoslawski and Starczewska, A., 1922’
ii, 616) are in agreement with Dickinson’s value’
and it is claimed that the results quoted by
Jaeger and von Steinwehr are less trustworthy. In
particular, the electrical method of determining
heat values involves a systematic error.
J. S. C a r t e r .

Calorimetric researches. IX. Heat of com
bustion of d - and meso-tartaric acids, racemic
acid, and some derivatives. J. C o o p s and P. E.
V e r k a d e (Rec. trav. chim., 1925, 44, 983— 1011 ;
cf. A., 1925, ii, 490).—Ammonium hydrogen meso-tar
trate (m. p. 167°) is prepared by adding solid mesotartaric acid to concentrated ammonia until neutral
to methyl-orange ; the same amount of the acid
is then added and the solution evaporated and crystal
lised.
meso-Tartramide (m. p. 187— 187-5° with
slight decomposition) separates slowly from a solution
of ethyl weso-tartrate saturated with ammonia at
0°. The molecular heats of combustion at constant
pressure (mol. wt. in mg. ; 15° cal.) are : ¿-tartaric
acid, 275-1; racemic acid, 273-0; wieso-tartaric acid,
275-7; ammonium hydrogen ¿-tartrate, hydrogen
raccmate, and hydrogen meso-tartratc, 341-7, 339-5,
and 341-2, respectively ; méthylammonium hydrogen
cZ-tartrate and hydrogen racemate, 508-0 and 506-0,
respectively ; ethylammonium hydrogen ¿-tartrate
and hydrogen racemate, 665-4 and 663-1, respectively;
aniline hydrogen ¿-tartrate and hydrogen racemate,
1079-3 and 1077-3, respectively; benzylainine hydro
gen racemate and hydrogen jiieso-tartrate, 1229-9
and 1231-5, respectively; ¿-tartramide, 427-0; mesotartramide, 426-4; ¿-tartaric diethylamide, 1064-1;
racemic acid diethylamide, 1064-3 ; ineso-tartario
diethylamide, 1065-3. The heat of racémisation
of solid ¿-tartaric acid is thus 2-1 ±0-1 Cal. Both
in the crystalline state and in dilute aqueous solution,
the symmetrical intramolecular inactive acid has a
greater free energy content than the asymmetrical
optically active isomeride. raeso-Tartaric acid has a
larger heat of combustion, but a smaller dissociation
constant than ¿-tartaric acid, in contradiction to
the rule of Stohmann (J. pr. Chem., 1889, 40,
357). The heats of combustion of succinic, ü-malic,
and the tartaric acids show that replacement of a
hydrogen atom by a hydroxyl group does not produce
a constant difference, and hence the heat of combus
tion is not an additive quantity. Both racemic
acid and hydrogen racemates are racemic compounds.
W. H u m e - R o t h e r y .
Calorific value and constitution. M . F. B a r k e r
(J. Physical Chem., 1925, 25, 1345— 1363).— Previous
empirical expressions for calculating the calorific
values of carbon compounds take little or no account
of constitutive effects. The contributions of like
atoms and of the CH2-group have been taken as
constant, which, except in the case of hydrogen,
is not permissible. The molecular calorific value
of an organic compound depends on its consti
tution; that of carbon varies and becomes less as
the disposition of valency bonds approaches that in
the symmetrical tetrahedral positions. The thermal
effects accompanying oxidation of the carbonyl group
and the combination of a hydrogen atom with a
hydroxyl group, deduced from the calorific values
of diphenyl, benzil, and benzoin, are 60-7 Cal.
and 12-9 Cal., respectively. The combustion of
diatomic hydrogen is similar to that of hydrogen in
a hydrocarbon, and since the calorific value of
hydrogen is the same in all the organic compounds
studied, it is adopted as the basis of calculation.
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The heat of combustion deduced for the carbon
atom in methane (normal case) is 75-5 Cal. ; for each
of those of ethane, 83-1 Cal. This increase is ascribed
to a decrease in the angle between the valency
bonds accompanying the change from methane to
ethane. In ascending an homologous series, this
increase bccomes less. Replacement of the four
hydrogen atoms in methane by the same group
{e.g., hi tetramethylmethane) restores symmetry to
the moleculo and the central carbon atom attains the
original value. The value of the change ~C!C~ —>
C02 is 97-7 Cal., of the same order of magnitude
as the combustion of elementary carbon : similarly
with “ benzenoid ” carbon. The linking -C:C~ has
a value 120-5 Cal. in acetylene to 124-5 Cal. in
dipropargyl.
The contribution of the carboxyl group is
not equivalent to one carbonyl plus one
hydroxyl group. Results point to mobility of a
hydrogen atom giving rise to an additional potential
hydroxyl, thus x <(jQ O H
and
favouring association. Discrepancies between cal
culated and observed values disappear when calorific
values of the vapours of the acids are taken. The
aldehydic group is equivalent to one carbonyl and
one hydrogen group. Among the simpler aromatic
hydroxy-compounds, only the dihydroxybenzenes
are anomalous, possibly because of tautomeric effects.
The results of various observers indicate that the
benzene molecule is best represented by Ladenburg’s
prism formula.
L. S. T h e o b a l d .
Heat of solution of gypsum at the maximum
solubility. E. L a n g e and F. D ü r r (Z. physikal.
Chem., 1925, 1 1 8 , 129— 139).—The heat of solution
in water of gypsum has been determined at 22-5°,
27-8°, 33-4°, and 37-6°, the values for the molecular
heats of solution being —590, —300, ± 0 , and 230
cal., respectively. Contrary to the statement of
Colson (A., 1925, ii, 37), the zero value for the heat
of solution occurs at a temperature which, within
the limits of experimental error, is that at which
the solubility is a maximum.
J. S. C a r t e r .
Calculation of some characteristic constants
of free ammonium. A. B a l a n d i n (Z. physikal.
Chem., 1925, 1 1 8 , 114— 118).—According to formulæ
derived by the author (A., 1924, ii, 719; 1925, ii,
637) the heat of formation of ammonium is —17,S00
cal., the molecular volume, 47-9 cm.3, and the density
in the solid state, 0-356.
J. S. C a r t e r .
Analogies and differences in behaviour of
the various forms of energy in reversible
and irreversible transformations. E . D e n i n a
(Gazzetta, 1925, 55, 638— 645).—A mathematical
paper, in which -the various formulæ derived from
the second law of thermodynamics are reduced to
the same type independent of the form of energy
involved.
T. H. P o p e .
Vapour-pressure lowering as a function of
the degree of saturation. I. I . B e n c o w i t z ( J .
Physical Chem., 1925, 2 9 , 1432— 1452).—A relation
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expressing the vapour pressure of aqueous solutions
of non-volatile solutes as a function of temperature
and solubility has been deduced, using the degree of
saturation as a fundamental method of expressing
concentration. The equation has the form log AP
—K [l/T —a ( l—log S/b)], where AP is the lower
ing of the vapour pressure, T the absolute temper
ature, and S the degree of saturation, i.e., the ratio
of the number of g. or mols. of solute in solution to
the number present at saturation, in a given weight
of solvent. K , a, and b are constants. The three
postulates used in deducing this relationship are as
follow : (1) the coefficient [(S P log AP)/{d(l/T)\]3 is
constant (equals K ), and (2) is independent of S, and
(3) the coefficient [(9/iT log
is
constant.
Existing data are used to verify these. The rela
tion is shown to hold for 31 salts, which include the
commoner salts of the alkali metals and ammonia,
the chlorides and bromides of the alkaline earths, and
the sulphates of beryllium, nickel, copper, and zinc.
The values of the constants, K, a, and b are also given
for these salts. The value of a is the reciprocal
of the absolute temperature at which a saturated
solution has a vapour pressure lowering of 1 mm.
From the above equation, there follow two general
isations, (1) the ratio of the lowering of the vapour
pressure, at any degree of saturation, to that of a
saturated solution, at a given temperature, is inde
pendent of temperature, and (2) the value of this ratio
is a simple function of the degree of saturation, i.e.,
APjAPs = S KaJb.
L. S. T h e o b a l d .
Free energy of ions measured by capillary
electrode. P. B. T a y l o r (Physical Rev., 1924, [iij,
2 3 , 556).— Using a cell with one mercury electrode
contained in a capillary and completely polarisable,
the other being reversible to the anion of the elec
trolyte, it is shown that T = T 0-\-Cf(V— F0), where
V is the fall of potential across the cell, V0 the E.M .F.
of the reversible electrode, T the surface tension of
the polarised electrode, T0 a constant, whilst C depends
only on the concentration of the electrolyte. Curves
may be constructed yielding values of the difference
in free energy of the anion at two concentrations.
The ratio of the change in free energy of the anion to
that of the electrolyte is 0-50 for potassium and sodium
chlorides, but 0-85 for potassium hydroxide above
0-12V.
A. A. E l d r i d g e .
Electrical conductivity in benzene solutions.
S. J a k t j b s o h n (Z. physikal. Chem., 1925, 1 1 8 , 31—
36).— The electrical conductivity of solutions of
aluminium bromide monothiohydrate (AlBr3,H2S)
over the concentration range 20—54% by weight
increases with increasing concentration of solute; the
values of the specific conductivities at 25° of the
20% and 54% solutions are 0-81 X l0 ~6 and 3-54 X
10~4, respectively. The mol. wt. as determined by the
cryoscopic method over the concentration range
1 -2 2 -5 % increases with increasing concentration,
being 271 in the 1% solution and 359 in the 22-5%
solution. Electrolysis results in the cathodic liber
ation of hydrogen and the anodic deposition of
bromine which reacts with the solvent to form bromine
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derivatives. The decomposition voltage at 25° for a
45% solution is 0-74 volt.
J. S. C a r t e r .
Pseudo-acids. G. B. Semeria and A. P ichetto
(Atti R . Accad. Sci. Torino, 1925, 6 0 , 241— 250).—
Measurements have been made of the equivalent con
ductivities of aqueous solutions of camphoroxime,
of its sodium salt, and of the sodium salt of nitrocamphor, at a series of temperatures between 25°
and 50°. The conductivity of the sodium salt of
camphoroximc increases between 25° and 35° with
dilution more rapidly than that of the other sodium
salt, but between 40° and 50° the relation is reversed,
For the former temperature range, the degree of
ionisation of the nitrocamphor salt is greater, and for
the latter range, lower, than that of the camphoroxime
salt. The pseudo-acid character of the two com 
pounds is confirmed by the gradual neutralisation
which their salts exhibit with hydrochloric acid, which
has been followed b y conductivity measurements.
Equilibrium between the two forms is reached in
the shorter time by nitrocamphor. Rcfractomctric
measurements with the two salts lead to nearly equal
values for the molecular refractivities, the small differ
ences being attributed to the difference in structure.
Camphoroxime
60-5499, sodium salt of
camphoroxime [/¿¿Jf; 62-2605, sodium salt of nitro
camphor [Jit]“ 62-9818. The difference between
the molecular refractivities of the two sodium salts is
1-7, iii conformity with the rule of Muller and Bauer
(A., 1903, ii, 705).
F. G. T ryhorn .
Conductivity and electrolysis of iodine tri
chloride in acetic acid. B . P . B r u n s (Z . physikal.
Chem., 1925, 1 1 8 , 89—98).—Iodine trichloride dis
solves in anhydrous acetic acid to give a clear solution.
In the moist solvent some iodie acid is precipitated
as a result of the reaction : 3IC13 + 6H20=9H C 1+
H I+ 2 H I0 3. Conductivity measurements"at 18° show
that, the value of the molecular conductivity passes
through a minimum at a dilution, i>=10 litres. The
irregularities in the temperature-conductivity curves
in the region 20—30° are regarded as furnishing
evidence of the existence of complexes in solution.
Electrolysis results in the liberation of chlorine in
double the amount anticipated on the basis of Fara
day’s law. A decomposition potential either does not
exist or is extremely small. It is suggested that
iodine trichloride forms complexes with the solvent
and that the ionic dissociation is: ICL.n(CH.,-CO,,H)
~ IC13"+ (C H 3-C02H),;\
J. S. C a r t e r
Concentration E .M .F. in solutions containing
acid. A. R. G o r d o n and C . W e b e r (Trans. Roy.
Soc. Canada, 1925, [iii], 19, III, 26—27).—The
P.D. across a liquid surface separating two air-free
solutions of copper sulphate in maximum conducting
sulphuric acid, when current is flowing, is given by
the equation P .D .= C R + B lo g ncJc2, where
and c„
are the copper concentrations in the two solutions and
B is the Nernst factor for bivalent ions (RT/2F).
Experiments with cuprous chloride in 3i\r-hydrochloric
acid and with silver sulphate in JV-sulphuric acid give
B=RT/F. The transport number of silver in these
solutions is 0-023 for .V/40 solutions and 0-011 for
AVSO-solutions.
J . S. C a r t e r .

Thermodynamic potential difference at the
boundary of two liquid phases. II. S. Wosn e s s e n s k y (Z. physikal. Chem., 1925, 1 1 7 , 457— 460).
—Cells similar to those previously studied (A., 1925,
ii, 673) have been examined, amyl alcohol being used
as non-aqueous solvent. With electrolytes con
sisting of mixtures of potassium hydroxide and
phosphoric acid, or of potassium hydroxide and citric
acid, singular points were obtained in the E .M .F .composition curves corresponding with the formation
of the primary, secondary, and tertiary salts of the
respective acids. When AT-potassium chloride was
used as the electrolyte in a cell of zero E.M .F. and
butyric acid was added to the half-cell containing
the aqueous solution, no change of E.M .F. was
observed until the concentration of the acid was about
0-5iY. Valeric acid produced no change in the con
centration range investigated (up to about O-liV).
These effects seem to be connected with the surface
activity of the acids.
L. F. G i l b e r t .
Electromotive behaviour of aluminium. C. J.
G r u y t e r (Rec. trav. chim., 1925, 44, 937— 969).
—The freezing-point diagram of the system aluminium-mercury has been determined. No compounds
or transition points exist, the liquidus falling from
the m. p. of aluminium, at first gradually and later
very rapidly, to an eutectic of practically pure
mercury. A solid solution of mercury in aluminium,
containing approximately 8 atoms % of mercury,
exists at the ordinary temperature. The P.D. of
aluminium-mercury alloys in contact with dry alco
holic solutions of aluminium chloride and with solu
tions containing both mercury and aluminium salts
has been measured. The P.D. for pure aluminium in
aqueous salt solutions has been determined in the
absence of oxygen. For amalgamated aluminium in
normal salt solutions it is 1-590 volts, relative to the
calomel electrode. The influence of different salts and
of liydrogen-ion concentration on the potential of
aluminium has been examined, and the complex
results interpreted in reference to Smit’s theory of
allotropy. Mercury is a positive and aluminium
hydroxide or oxygen a negative catalyst for the
internal reaction Altl)lu, = AljS&f+3©wUd, and the
passivity of aluminium is due to the slowness of the
(— ) reaction.
W. H u h e -R o th e r y .
de

Pseudohalogens.
II.
(I) The
fulminic
residue.
(II) Equilibrium between iodine,
selenocyanogen, and the corresponding silver
salts. (Ill) Polypseudohalides. L. B i r c k e n b a c h and K. K e l l e r m a n n (Ber., 1925, 5 8 , [5], 2377
—2386; cf. A., 1925, ii, 568).—I. Comparison of the
decomposition potentials of mercury fulminate and
mercury cyanate shows the fulminic to be slightly
more strongly electronegative than the cyanic residue.
The decomposition potential of potassium fulminate
could not be measured, since the product of the action
of potassium amalgam on mercury fulminate could
not be purified completely from potassium hydroxide.
II.
The equilibrium between silver iodide, silver
selenoeyanide, selenocyanogen, and iodine in the
presence of ether (cf. loc. cit.) is established for
mixtures hi stoicheiometric proportions when 86%
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of the iodine is present as silver iodide and 14% remains
in the ethereal solution.
III.
The tendency of the alkali halides to yield
polyhalogen salts can be measured by potentiometric
titration. Standard ethereal solutions of halogens are
added to standard alcoholic solutions of halides and
the changes of potential against an unattackable
electrode are measured in the usual manner. Potass
ium iodide and potassium selenocyanide are thus
titrated with iodine and selenoeyanogen solution and
sudden alterations of potential are observed corre
sponding with the formation of the salts K I3,
K(SeCN)I2, K(SeCN)2I, K(SeCN)3. The tendency to
form such compounds attains its maximum in the case
of cæsium ; cæsium triselenocyanide has been isolated.
The simple halogen atoms appear univalent, since
the periphery contains seven electrons and by the
addition of a further electron yield the complete octet.
The idea is extended to the pseudohalogens, and it is
pointed out that the azide residue has fifteen electrons,
eight of which surround and hold together the com
plex and are externally inactive chemically, whereas
the remaining seven condition the halogen-like
behaviour of the group. Similarly, the sum of the
electrons in the cyano-, thiocyano-, selenocyano-, and
telluracyano-residues is fifteen and a similar arrange
ment may be assumed.
H. W r e n .
Decomposition potentials and polarisation of
certain heavy metallic chlorides dissolved in
anhydrous pyridine. R. B. ¡Ma s o n and J. H.
M a t h e w s (J. Physical Chem., 1925, 2 9 , 1379— 1393 ;
cfv Müller, A., 1923, ii, 2S7; 1925, ii, 133, 134).
— The decomposition potentials and polarisation
curves of certain metallic chlorides in anhydrous
pyridine have been studied in order to test the
behaviour of the reference electrodes, which con
sisted of an amalgam covered with a paste of the salt
of the metal contained in the amalgam. The refer
ence electrodes Hg-Cd,CdCl2 and Hg-Zn,ZnCl2 are
the most satisfactory. The decomposition potentials
of saturated solutions of zinc, cadmium, cuprous,
and mercuric chlorides at 30° are, respectively,
1-75, 1, 0-5, and 0-65 volts. The curves for lead
chloride and for mercuric sulphate in pyridine
show no changes in direction. Solutions of cupric
chloride were difficult to work with owing to low
solubility and low conductance, and the results
obtained depend on the method of preparation of the
anhydrous salt. The cuprous chloride solution conducts
well, but the formation of a compound at the anode
makes polarisation difficult to follow. Where possible,
both total polarisation and polarisation at either
electrode have been followed. The solutions of lead,
mercuric, and cuprous chlorides behave as if a depolariser for small amounts of chlorino is present. Cadmium
and zinc chlorides in pyridine give results which are
similar to those obtained with water as solvent.
L. S. T h e o b a l d .
Effect of variation of current and concen
tration on polarisation in a lead cell. J. T.
B u r t - G e r r a n s and H . R. H u g i l l (Trans. Roy. Soc.
Canada, 1925, [iii], 1 9 , III, 26).— Two co-axial lead
cylinders were used as electrodes, the arrangement of
the apparatus affording a uniform electric field between
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the cylinders. With acid moro dilute than 0-05N
as electrolyte the fall in E.M .F. during the discharge
is due to depletion of acid in the electrolyte, but with
maximum conducting sulphuric acid the fall is due
to exhaustion of active material on the electrodes.
Polarisation, which occurs at the cathode only with
currents down to 0-03 amp., is manifested by a sudden
increase in the voltage. The time from the beginning
of the charge to the rise in polarisation voltage varies
inversely as the current, and changes in a regular
manner with the previous history of the cell (prelimin
ary charging and discharging in preparation for test
charge). Polarisation effects can only be observed
separately from other changes in potential difference
with acids which are more dilute than 0-5N. No
regular variation with acid concentration was
observed.
J. S. C a r t e r .
Photomicrographic'study of the evolution and
disappearance of gas during the passage of
electricity through glass. J. B. F e r g u s o n and
0 . W. E l l i s (Trans. Roy. Soc. Canada, 1925, [iii],
1 9 , III, 34).— Photographs which illustrate the points
stressed by Rebbeck and Ferguson (A., 1924, ii, 840)
have been obtained. With the reappearance of gas
the presence of a brown colour in the glass was noted.
The colour may be made to come and go by proper
regulation of the direction of the electrolysing current.
Photographs show that the colour originates in minute
circular spots with dark centrcs which later grow and
spread over the glass. The colour is not attacked by
concentrated nitric acid. Microscopical examination
shows the coloured spots to be in the same plane and
very thin. The discontinuous nature of the color
ation and the way in which gas bubbles form in
different tubes indicate that glass does not behave as
a homogeneous medium when electrolysed.
J.VS. C a r t e r .
Electrolysis of soda-lime glass. M . J. M u l l i 
(Trans. Roy. Soc. Canada, 1925, [iii], 1 9 , III,
35— 36).—In an extension of the work of Schulze
(Ami. Physik, 1913, 40, 335) the electrical migration
of silver into glass from anodes of metallic silver and
of aqueous solutions of silver nitrate at 100° has been
observed. Silver was also found to diffuse into glass
at 100° from an aqueous solution of silver nitrate
without the use of the current.
J. S. C a r t e r .

gan

Dialysis and ultrafiltration, electrodialysis,
and electroultrafiltration. A comparison. E.
H e y m a n n (Z. physikal. Chem., 1925, 1 1 8 , 65— 78).—
The kinetics of the removal of crystalloids from sols
by dialysis, ultrafiltration, electrodialysis (Freundlich and. Loeb, A., 1925, i, 96) and electroultrafiltr
ation (Bechhold and Rosenberg, A., 1925, ii, 668)
are considered and expressions for the rate of removal
under ideal conditions are derived. Strong electro
lytes are removed from sols by electrodialysis or electro
ultrafiltration about 10 times more rapidly than by
ultrafiltration and about 100 times more rapidly than
by dialysis. Where weak electrolytes are concerned,
as in the separation of gelatin from its degradation
products (amino-acids etc.) (Knaggs, Manning, and
Schryver, A., 1923, i, 1144), the advantages of the
electrical method are nullified and ultrafiltration is
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most suitable. Removal of non-eleetrolytic crystal
loids by ultrafiltration is considerably influenced by
the mol. wt. of the crystalloid and by the nature of the
dispersed phase. With hydrophobic colloids (rapidly
removed by ultrafiltration) and crystalloids of high
mol. wt. (100— 400) complete separation is attained
20— 50 times as rapidly by ultrafiltration than by
dialysis. With hydrophilic colloids (slowly removed
by ultrafiltration) separation is attained about 5— 15
times as rapidly. If it is necessary to free a
protein solution from electrolytes and also from non
ionised degradation products of high mol. wt., recourse
must be had to electroultrafiltration.
J. S. C a r t e r .
Rate of unimolecular reactions. D. A l e x i e v
(Z. physikal. Chem., 1925, 118, 119— 122).—A theo
retical paper in which the importance of collision as
a factor in unimolecular gas reactions is emphasised.
A reaction mechanism is suggested which leads to
an expression for the reaction velocity involving con
centration to the first power only. J. S. C a r t e r .
Derivation of the equation for the effect of
temperature on reaction rate. R. C. T o l m a n
(J. Amer. Chem. Soc., 1925, 47, 2652—2661).—The
equation, —dC/dt=ke~iEIItPC, connecting the rate
of a first order unimolecular reaction with the tem
perature and the energy of activation (E) is derived
without making any specific assumption as to either
the rate or the mechanism of activation, and is thus
shown to be at least approximately valid under a
wide variety of conditions. The energy of activ
ation is the excess per mole in the energy of the
molecules that react over the average energy of the
unactivated molecules. The corresponding equation,
—dC¡dt=lctri,2e~KE+tr>lRT)CC', for a second order bimolecular reaction is derived both on the assump
tion that the reacting molecules have received their
energies of activation preceding the collision that leads
to reaction, and on the assumption that the processes
of activation and reaction are merged in one collision.
A. Geake.

Influence of inflammable and other gases on
the explosibility limits of mixtures of gas and
air. XI. Graphical representation. W. P.
J o r i s s e n (Rev. trav. chim., 1925, 44, 1039— 1047).—
See B., 1925, 980.
Thermal decomposition of nitrogen pentoxide
at low pressures. H . S. H i r s t and E. K. R i d e a l
(Proc. Roy. Soc., 1925, A, 109, 526—540).—The
results of several investigators agree in showing that
the thermal decomposition of nitrogen pentoxide
satisfies the usual criteria of a unimolecular reaction.
Observations have been made both on the gaseous
system, and on solutions of the pentoxide in organic
solvents. The surface of the glass containing vessel,
the presence of inert gases and of the products of
reaction, are factors which do not disturb the uni
molecular law. The heat of activation, calculated
in the normal manner, is about 24,700 cal. per g.-mol.
The high velocity of the reaction precludes the pos
sibility of this large activation energy being supplied
cither by inelastic thermal collisions, or by “ blackbody f! radiation, unless some “ chain ” mechanism

is called into play. Such mechanisms have been
suggested. One depends on the passage of a radiation
quantum through a chain of successive molecules,
each one re-emitting the quantum after reaction.
The other supposes that an activated form of nitrogen
dioxide is produced by the decomposition, and that
such molecules, on collision, may cause further
reaction. Both these theories would predict a dimin
ution in the velocity of reaction at low pressures,
owing to the greater probability of the rapid failure
of a “ chain.” This point has now been tested
experimentally. The rate of decomposition of gaseous
nitrogen pentoxide has been measured at pressures
as low as 0-01 mm. of mercury. The procedure was
to measure the pressure of oxygen resulting from
the reaction by a platinum Pirani gauge, after remov
ing the other gases into a cooled side-tube. No
retardation of the decomposition was observed, but
below a critical pressure of the total gaseous con
stituents in the reaction vessel— about 0-25 mm. of
mercury—the reaction velocity began to increase,
finally, at the lowest pressures, attaining five times
its normal value and becoming approximately con
stant at this value. Possible disturbing factors such
as the presence of impurities are carefully considered,
but it is decided that the observed velocity increase
is of real significance. All “ chain ” mechanisms are
irreconcilable with the phenomenon. The results are
interpreted by the assumption that a definite fraction
of the activated molecules always undergoes decom
position irrespective of pressure, but that a larger
fraction (about four-fifths) does not decompose if it
collides within 10*° sec. after activation, but is
deactivated by collision. Calculations on this basis
are in good agreement with experiment. A possible
explanation of the two different types of activated
molecules is offered, based on the fact that there are
four NO linkings, and only one shared NO linking
in the molecule of the pentoxide. Activation of one
linking causes decomposition, activation of the shared
linking invariably s o ; activation of the others, only
after a time interval and if collisions do not intervene.
S. B a r r a t t .

Rate of reaction of bromine with aqueous
formic acid. D. L. H a m m i c k , W. K. H u t c h i s o n ,
and P. R. S n e l l (J .C .S ., 1925, 127, 2715— 2720).—
The reaction between bromine and formic acid has
been studied in dilute aqueous solution, using the
Ostwald isolation method. The formic acid is com
pletely oxidised to carbon dioxide. The reaction is
of the second order, but the rate is retarded by the
hydrobromic acid produced. Erom a study of the
separate effects of the hydrogen and bromine ions,
it is deduced that the reaction takes place between
the formyl ions and free bromine molecules, i.e., those
molecules of bromine which are not combined with
bromine ions to give the complex ions Br3'. In order
to obtain agreement with theory, it is necessary to
assign to the constant for the equilibrium between
bromine molecules, bromine ions, and tribromide ions
a value considerably higher than that found by
Jakowkin (A., 1896, ii, 514). This is justified by
the fact that this author’s experiments were carried
out with higher concentrations and his constants
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showed a regular increase with decreasing concen
tration of bromine.
E. E. W a l k e r .
Velocity of the reaction between hydrogen
peroxide and iodine ions. J. A. C h r i s t i a n s e n
(Z. physikal. Chem., 1925, 117, 433—447).—The
influence of neutral salts on the velocity of this
reaction was investigated, potassium iodide being
used as a source of iodine ions. Potassium chloride,
bromide, and nitrate cause a slight acceleration,
potassium sulphate, oxalate, and chromatc a slight
retardation, and the alkaline-earth chlorides a marked
acceleration. The temperature coefficient, between
0° and 25°, of the acceleration of the reaction by
hydrogen ions (supplied by hydrochloric acid) was
also determined.
L. F. G i l b e r t .
Mechanism of the reaction between iodine,
iodine ions, and hydrogen peroxide. J. A.
C h r i s t i a n s e n (Z. physikal. Chem., 1925, 117, 448—
456).—Theoretical. A mechanism is suggested which
is in harmony with Abel’s data (A., 1921, ii, 180).
The observations of Bray and Livingstone (A., 1923,
ii, 473) on the course of the reaction between hydrobromic acid, bromine, and hydrogen peroxide are
similarly explained.
L. F. G i l b e r t .
Dependence of the rate of alkaline hydrolysis
on the constitution of the alcohol. II. L.
S m i t h and H. O l s s o n (Z. physikal. Chem., 1925,
118, 99—-106; cf. A., 1922, ii, 701).—The kinetics of
the bimolecular reaction in aqueous solution between
sodium hydroxide and n- (3-93), iso- (3-54), sec.(0-816), and tart.-butyl acetates (0-081), n- (44-7) and
sec.-propyl glycollates (13-8), have been investigated
at 20°. The numbers in parentheses represent the
values of the velocity coefficients at this temperature.
The rate of hydrolysis varies with the nature of the
alkyl radical and of the acid. When the alkyl
acetates investigated in this and previous researches
are arranged in the order of decreasing reactivities,
the series obtained is identical with the corresponding
series for the rate of ester formation from alcohols
and acetic anhydride (Menschutkin, A., 1888, 901)
and for the rate of formation of the corresponding
ethyl alkyl ethers (Sagrebin, Z. physikal. Chem., 1900,
34, 149).
J. S. C a r t e r .
Dependence of the rate of alkaline hydrolysis
on the constitution of the alcohol. III. Tem
perature coefficients. H. O l s s o n ( Z . physikal.
Chem., 1925, 118, 107-—113).—The velocity coeffi
cients for the reaction between sodium hydroxide
and the twTo propyl acetates, the four isomeric butyl
acetates, isoamyl acetate, and the two propyl glycoll
ates in aqueous solution at 0-2°, 10°, 20°, 30°, and
40° have been determined. The temperature coeffi
cients (10° intervals) decrease with increasing tem
perature according to Arrhenius’ formula, there being
no maximum value in the region 10— 20° as recorded
by Trautz and Volkmann (A., 1908, ii, 824).
J. S. C a r t e r .
Effect of differential aeration on corrosion.
Electrode potential measurements. A. L.
M c A u l a y and F. P. B o w d e n (J.C.S., 1925, 127,
2605— 2610).— The four zones distinguished by Evans
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( A ., 1925, ii, 688) in a sheet of metal partly immersed
in water have been investigated by means of electrode
potential measurement using 0-liV-sodium chloride
as electrolyte. Iron and zinc surfaces tend to exist
in one of two normal states, one a more electro
negative state characteristic of pure metal and
corroded regions, and the other a less electro-negative
state characteristic of aerated regions. For zinc, the
difference in single electrode potential between these
states is about 75 millivolts, for iron it is about 200
millivolts. These differences may be increased if the
oxidation and corrosion respectively are very drastic.
Experiments with drops of electrolyte on metal plates
have shown that surfaces having a clean, bright
appearance may be in either of- these two states and
then change rapidly from one state to the other with
changing conditions.
E. E. W a l k e r .

Mechanism of reduction. V. H. J. P r in s
(Rec. trav. chim., 1925, 44, 1051— 1055; cf. A .,
1925, ii, 1169).— Measurements of the rate of dis
solution of lead in acetic acid in presence of nitromethane show that the reaction is much Blower than
in presence of nitrobenzene and that it is a true
reaction velocity which is observed, not a velocity
of diffusion. The critical concentration is calculated
to be a 1-1251/ solution of nitromethane. The
reactivity of the nitro-group in nitrobenzene is about
65 times that of the nitro-group in nitromethane,
the difference being attributed to the positively
charged carbon atom of the benzene nucleus. The
mechanism of the reduction is discussed in detail.
G. M.

B ennett.

Catalytic combustion. I. Union of carbon
monoxide and oxygen in contact with a gold
surface. W . A . B o n e and G. W. A n d r e w (Proc.
Roy. Soc., 1925, A, 109,459— 476; cf. A ., 1906, ii, 434).
—The rate of combination of a moist, theoretical
mixture of carbon monoxide and oxygen, in contact
with a gold surface at about 300° in a “ normal ”
state of activity (i.e., the maximum reached after a
period of use), is always directly proportional to the
pressure of the mixture. The catalysing power of
the surface may be much reduced by cooling to the
ordinary temperature over a period of days, or by
prolonged evacuation. The reattainment of “ normal ”
activity takes many hours. The catalysing power
of the surface, when in “ normal ” activity, can be
highly stimulated by previous exposure to either
carbon monoxide or oxygen at the experimental
temperature. When either of the two reacting gases
was present in excess, the rate of combination was
proportional to the partial pressure of the carbon
monoxide, which was thus the controlling factor.
The rate of reaction depends on the presence of
moisture in the gases. It is concluded that both
combining gases are activated by the surface, and
that the activation is not confined to a unimolecular
adsorbed layer, but extends to more deeply occluded
gas. Structural changes in the metal probably play
a part in the phenomena, although no change in the
surface could be detected microscopically. The gold
was introduced in the form of a gauze.
S. B a r r a t t .
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Sulphuric acid from a quadruple mixture. R.
(Chern. News, 1925, 1 3 1 , 372—373).—Electro
lysis in series of solutions of ferrous ammonium
sulphate and of equimolecular mixtures of copper
and ferrous ammonium sulphate yields a 9% solution
of sulphuric acid in the first case and a 12% solution
in the second case in 3 hrs. After 7 hrs.’ electrolysis,
a ferrous ammonium sulphate solution will contain
14% of free sulphuric acid, whilst an equimolecular
solution of nickel, copper, ammonium, and ferrous
sulphates electrolysed in series with the ferrous
ammonium sulphate solution will contain 19% of
free acid.
A. R. P o w e l l .

Sa xo n

Surface catalysis in photochemical processes.
H. S. "Hirst and E. K . R i d e a l (Nature, 1925, 1 1 6 ,
899— 900).— It is improbable that the diverse results

obtained by various investigators for the rate of
combination of gases irradiated in silica tubes by a
mercury-vapour lamp can in general be attributed
either to an inhibiting factor or to the propagation
of chains. A mercury surface illuminated at the
ordinary temperature with radiation, including strong
emission of the resonance line, 2537 A., promotes
combination in various mixtures of gases, but no
catalytic effect has yet been observed with other
metals. In the absence of hydrogen, ozone can be
identified by the tailing of the mercury, but in
presence of hydrogen, mercuric oxide is formed on
the mercury surface and the walls of the vessel.
Condensation of formaldehyde and its polymerides
from carbon monoxide and hydrogen is accompanied
by auto-retardation of the rate of reaction. This
catalytic effect is believed to account for the high
rates of combination frequently recorded.
A. A. E l d r i d g e .
Decomposition of ozone in red light. G.
(Z. physikal. Chem., 1925, 1 1 7 , 337—
360).—An apparatus is described which has been
used for the investigation of the decomposition of
ozone at high concentrations in red light. Empirical
equations are derived with which the observed course
of decomposition is in agreement. The apparently
contradictory results obtained by previous workers
(von Bahr, A., 1910, ii, 949; Warburg, A., 1913,
ii, 652; Weigert, A., 1915, ii, 813; Griffith and
others, J.C.S., 1923, 1 2 3 , 2752, 2767) are due to
erroneous interpretation of the experimental data,
which agree approximately 'with those of the author.
Helium, argon, nitrogen, carbon monoxide, carbon
dioxide, and oxygen retard the reaction, the retarding
influence increasing from left to right of the series.
L. F . G i l b e r t .
K

is t ia k o v s k i

Mechanism of the photochemical reaction
between hydrogen and chlorine. II. A. L.
M a r s h a l l (J. Physical Chem., 1925, 2 9 , 1453— 1461).
— The amount of photochemical reaction between
hydrogen and chlorine increases Math the total pres
sure (A., 1925, ii, 883). A preliminary study of the
cffect of pressure over the range 0-001— 6-0 cm. has
now been made by a method in which a mixture of
the two gases is drawn through a quartz vessel
illuminated by a quartz mercury arc. After expo
sure, the chlorine and hydrogen chloride are removed

by liquid air and the pressure of the hydrogen is
measured. The results are accurate only when this
pressure greatly exceeds that of the chlorine.
The number of molecules of hydrogen chloride
formed per quantum of light absorbed increases
rapidly with pressure; over the above range the
quantum yield increases from 20 to 25,000 mols.
(approx.).
At a constant total pressure of
5-9 cm., the quantum yield is unchanged when the
light intensity is increased twenty times, a result not
in agreement with Baly and Barker (J.C.S., 1921,
1 1 9 , 653; cf. also Chapman, A., 1924, ii, 668).
L. S. T h e o b a l d .
Microbalance. II. Photochemical decom
position of silver chloride. E. J. H a r t u n g
(J.C.S., 1925, 1 2 7 , 2691—2698).— The action of
light on silver chloride has been investigated gravimetrically by the same method as that employed for
silver bromide (A., 1925, ii, 57). Films of silver
weighing less than 0-5 mg. were deposited on vitreous
silica, ignited, chlorinated, and then weighed on a
Steele-Grant microbalance. The film was chlorinated
by exposure to chlorine diluted with air, concentrated
chlorine being found to act more slowly. The silver
chloride film was sealed up and insolated as described
for the bromide (loc. cit.) in the presence of air,
nitrogen, or hydrogen at low pressure (0-001 or
10 mm.), copper or potassium hydroxide being present
to absorb the chlorine evolved. The maximum
percentage loss of chlorine on insolation was 91-1%
in air, 89-9% in nitrogen, and 94-8% in hydrogen.
It is shown that silver and chlorine are the only
products of decomposition, there being no evidence
of the formation of subchloride. In the chlorination
of silver deposits, optimum concentrations of chlorine
were found to exist both for fresh and for previously
chlorinated deposits.
E. E. W a l k e r .
Nature of the photohalides and related sub
stances. R . F e i c k and K . S c h a u m (Z. wiss. Phot.,
1925, 2 3 , 389— 412).— See B., 1925, 1013.
Behaviour of silver iodide in the photo
voltaic cell. A. G a r r is o n (J. Physical Chem.,
1925, 2 9 , 1406— 1407).—A reply to the criticism of
Price (A., 1925, ii, 680).
L. S . T h e o b a l d .
Selective action of polarised light on starch
grains. E. C. C. B a l y and E. S. S e m m e n s (Nature,
1925,1 1 6 , 817).—Polemical against Jones (Ann. Bot.,
1925, 3 9 , 651). When starch grains in water are
placed in a Petri dish or a flask and illuminated
with a strong beam of polarised light they are hydro
lysed.
A. A. E l d r i d g e .
[Group of volatile hydrides.] F . P a n e t h and
E . R a b in o v it s c ii (Ber., 1925, 5 8 , [2?], 2446— 2448;
cf. A., 1925, ii, 760).—A reply to Hantzsch and
Carlsohn (A., 1925, ii, 1043) and Carlsohn (ibid.,
1044).
H. W r e n .
‘Hydrates and hydrogels. VII.
Isomeric
hydrogels of aluminium hydroxide. R . W i l l s t a t t e r , H. K r a u t , and O. E r b a c h e r (Ber., 1925,
5 8 , [ B ] , 2448—2458; cf. A., 1924, ii, 767, and previous
abstracts).—Aluminium hydroxide-a. is prepared as a
white, somewhat plastic gel when a solution of
ammonium alum is precipitated with an excess of
j
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ammonia and the precipitate rapidly washed with
water containing ammonia and subsequently dried
with acetone; the success of the method depends
entirely on rapidity of manipulation and exact
observance of conditions completely specified in the
original memoir. The compound, which has the
composition Al(OH)3, readily passes within a few
hours or a day into aluminium hydroxide-(3, which is
converted by 10% ammonia at 100° into a gel poorer
in water, whereas the a-compound is only transformed
into a coarsely disperso condition. The second
modification is likewise unstable, but several months
are required for its conversion into aluminium
hydroxide-y. The composition of the latter compound,
which behaves towards ammonia in the same manner
as the a-compound, is sometimes exactly, sometimes
approximately, that of an orthoanhydride. The
hydrogels-a and -(3 behave as distinct chemical
compounds, the second of which is much less basic
than the first. Hydrogel-a dissolves in cold 0-1%
hydrochloric acid within 20 min., immediately in
cold 2% or hot 0-5% acid, whereas hydrogel-(3 is not
noticeably soluble in cold 5% acid. Both basic and
acidic properties are lost in hydrogel-y, which does
not dissolve in cold dilute or moderately concentrated
hydrochloric acid or in OTiV- or iV-sodium hydroxide.
These properties are not in any way connected with
the degree of dispersion of the colloid, since a typical
y-preparation absorbs invertase more freely than
good specimens of the a- and (3-gels. The differences
between the a- and y-compounds are therefore due
either to isomerism or to polymorphism.
The transformation of aluminium hydroxide-a into
the [3-compound is invariably accompanied by a
diminution in the proportion of combined water in
the product (after treatment with acetone). The
product reabsorbs moisture in the course of a few
days, and its composition thereby gradually approxim
ates to that of aluminium orthohydroxide. It appears
most probable that the (3-compound is a polyaluminium
hydroxide, 4A1(0H)3—H20 , which is converted by
ammonia into the hydroxide, 4A1(0H)3—3H20.

Aluminium hydroxide-C, prepared according to the
method of Wills tatter and Kraut (A., 1923, ii, 493),
is frequently used for the absorption of enzymes, but,
as now shown, the process may lead to the formation
of either the a-, ¡3-, or y-modifications; the nature of
the product is most readily established by its behaviour
towards ammonia.
H. W r e n .
Hydrates and hydrogels. VIII. Aluminium
hydroxide gel of the formula, AlO-OH. R.
W i l l s t a t t e r , H. K r a u t , and O. E r b a c h e r (Ber.,
1925, 58, [-B], 2458—2462).—Aluminium hydroxide-a
gradually loses water when heated in a current of
dry air, but the composition of the residue remains
constant between 212° and 239°, 16-6% HsO being
present. The mineralised hydroxide-a loses water
without break at 150—250°. Aluminium liydroxides(3 and -y have constant compositions in the tem
perature intervals 214— 239° and 242—272°, the
water content being 19-1— 19-5% and 14-5— 15-4%,
respectively. In these eases, the product appears to
consist mainly of aluminium metahydroxide, AlOOH,
mixed with aluminium oxide or polyaluminium
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hydroxide. Homogeneous aluminium metdhydroxide
is obtained when any of the aluminium hydroxide
gels is heated rapidly in a sealed tube with 10%
ammonia to 250°, maintained at this temperature
for 8—9 hrs., and subsequently treated with acetone.
The new product retains the gel structure and is
without basic or acidic properties. Its chemical
individuality is established by its stability over a
range of 200°. The selective adsorptive capacity of
aluminium metahydroxide for enzymes is remarkable.
Thus from yeast autolysates the invertase is adsorbed
one twenty-fifth, the maltase one-fifth, as much
as by the customary aluminium hydroxide gels,
so that from such mixtures it is possible to adsorb
two-thirds of the maltase without the passage of
invertase into the solid phase; the homogeneous
enzyme is obtained by elutriation with diammonium
hydrogen phosphate. Since the most markedly
selective action is exhibited by the aluminium
hydroxide gel which reacts least readily with acids or
alkali hydroxide, it is no longer possible to consider
adsorption as an effect of the opposed electrochemical
nature of enzyme and adsorbent. The result cannot
be ascribed to surface action, but must be attributed
to affinity relationships which cannot yet be defined
exactly.
H. W r e n .
Calcium
“ phosgeno-aluminate ”
[chloroaluminate]. A. F. O. G e r m a n n and C. R. T i m p a n y
(J. Physical Chem., 1925, 2 9 , 1423— 1431).—The
existence of the compound C0A12C18, which behaves
as a weak acid and is designated “ phosgeno-aluminic
acid,” has been previously postulated (Science, 1925,
6 1 , 71). The present investigation is to test the
theory put forward. Calcium “ phosgeno-aluminate ”
[chloroaluminate], CaAl2Cl8, prepared as described
by the authors (A., 1925, ii, 1085), is the salt used.
The vapour pressures, densities, and electrical con
ductivities at 25° and 0° for solutions in carbonyl
chloride varying in concentration up to supersatur
ation at 35% (approx.) have been measured by
methods previously used (cf. A., 1925, ii, 196, 288,
1066). The complete vapour-pressure curve for the
system CaAl2Cl8—COCl2 at 25° is given. The com
position of the crystals which commence to separate
when the solution contains 33-5% of the com
pound CaAl2Cl8 corresponds with the formula
CaAl2Cl8,2COCl2. The mol. wt. of the solute, using
values from the curve in the usual vapour-pressure
formula, is 766 (Ca2Al4Cl16=756).
The molecular conductivity of calcium chloro
aluminate in carbonyl chloride is greater than that of
aluminium chloride in carbonyl chloride (“ phosgenoaluminic acid ” ) at all concentrations. The concep
tion, based on chemical grounds, of the latter as a
weak acid is thus supported, although, it is pointed
out, additional evidence for the theory is still required.
The data for the physical properties mentioned above
are tabulated.
L. S. T h e o b a l d .
* ‘ Phosgeno-aluminates ’ ’ [chloroaluminates]
of sodium, strontium, and barium. A. F. O.
G e r m a n n and D. M. B i r o s e l (J. Physical Chem.,
1925, 29, 1469— 1476; cf. Germann and Timpany,
A., 1925, ii, 1085, and preceding abstract; Kendall,
Crittenden, and .Miller, A., 1923, ii, 387).— Some new
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“ phosgeno-aluminates ” [chloroaluminates] have been
prepared by allowing carbonyl chloride and aluminium
chloride to react in a sealed tube with metallic
chlorides. The solution was decanted and fraction
ally crystallised from carbonyl chloride. The vapour pressure curves at 25° have been determined and aro
discussed in the systems formed by the ehloroaluminates of barium, strontium, and sodium,
respectively, with carbonyl chloride. The data also
are tabulated. The m. p. of the salts BaAl2Cl8,
CaAl2Cl8, SrAl2Cl8, and NaAlGl., are 295°, 280° (with
loss of aluminium chloride), 325°, and 155-5°, respect
ively; the solubilities in carbonyl chloride (omitting
the calcium salt), 52-5%, 52-3%, 36-5% at 25°.
Compounds of the following composition have been
identified :
3BaAl2Cl8,SCOCl2;
BaAl2Cl8,COCl2;
5SrAl2Cl8,9COCl2; and SrAl2Cls,COCl2. The sodium
salt forms no such compound at 25°. Calculations of
mol. wt. from the lowering of the vapour pressure
indicate 15—20 atoms of metal in the strontium
and sodium compounds.
L . S. T h e o b a l d .
Solid hydrides of arsenic, antimony, and
bismuth. E. J. W e e k s and J. G. F. D r u c e (Rec.
trav. chim., 1925, 4 4 , 970—974; cf. A., 1925,
ii, 700).—Amorphous arsenic dihydride, As2H2,
is formed as a brown powder when a solution of
alkali hydroxide is electrolysed with an arsenic
cathode and a platinum anode, the electrodes being
separated by a porous pot. It is also produced when
a solution of arsenic trichloride in dilute hydrochloric
acid is added to an ethereal solution of stannous
chloride;
2AsCl3+4SnCl2+ 2H C l= A s2H2+4SnCl4.
Solid antimony dihydride is similarly prepared by
electrolysis, and also by the reduction of antimony
salts by zinc in acid solution. Solid bismuth dihydride,
BigHp is prepared by adding a solution of bismuth
trichloride in hydrochloric acid to a mixture of zinc
and acid while the latter is evolving hydrogen. It
is a grey powder which decomposes when heated in
a vacuum, and reacts violently with fused potassium
nitrate.
W . H u m e-R o t h e r y .
Hydrates and hydrogels. IX. Silicic acid.
R. W i l l s t a t t e r , H. K r a u b , and K . L o b i n g e r
(Ber., 1925, 58, [5], 2462—2466; cf. Mylius and
Groschuff, A., 1906, ii, 160).—Solutions of monosilicic acid are not suitably prepared by the inter
action of sodium silicate and hydrochloric acid, since
the subsequent dialysis is too slow' and is accom
panied by great loss. It is preferable to add silicon
tetrachloride slowly to a well-stirred mixture of ice
and water or to pass the vapours from the boiling
chloride by a rapid current of air into water at
0° to —3°. The bulk of the hydrochloric acid is
immediately removed by precipitation with silver
oxide at 0°, whereby about 10% of the silicic acid
passes to the precipitate. Very cautious addition
of the final quantities of silver oxide permits the
removal of 99% of the hydrochloric acid, but the
remainder cannot easily be eliminated in this manner
owing to the solvent action of silicic acid on silver
oxide; it is removed by dialysis. Solutions of
a-silicic acid, free from chloride, can be rapidly con
centrated at 15° in the hi»h-vacuuin distillation

apparatus until they contain 5— 7% Si02; they are
completely transparent and mobile. Rapid evapor
ation without gelatinisation has not been effected
with solutions containing more than 7— 10% Si02.
Precipitation of gels from these solutions is best
effected by ammonia and much ammonium chloride.
The water content of the gels which have been treated
with acetone never exceeds 22% (calculated on
Si02) and generally lies between the values required
for H2Si20 5 and H4Si30 8. Dialysis experiments
establish the existence of at least two forms of a-silicic
acid, one of which readily, the other slow'ly, passes
through a diaphragm. They are regarded as monosilicic acid and oligosilicic acids formed from a few'
molecules of the former; in contrast with them are
the polysilicic acids of the ¡3 series formed by further
condensation. The latter acids readily precipitate
egg-albumin, whereas the former do not. It is
remarkable that a-silicic acid is somewhat volatile
with steam.
H. W r e n .
Bismuth nitrates. M. P i c o n (Bull. Soc. chim.,
1925, [iv], 3 7 , 1365— 1375).— The w'ater content of
basic bismuth nitrates cannot be accurately deter
mined from the loss of weight at 110°, but only by
decomposition by heat in the presence of copper, and
absorption of the water formed. The nitrate content
is not accurately determined by boiling with sodium
hydroxide or by the oxalic acid method, but results
correct to 1% are obtained by boiling with a ferrous
salt solution in an atmosphere of carbon dioxide,
followed by titration with permanganate. The effect
of conditions of formation on the composition of
the mcdicinal compounds is determined. When the
salts concerned arc kept in a vacuum at 15° in the
presence of phosphoric oxide, the following changes
take place: (1) Bi(N03)3,5 1 1 ,0 —> Bi2(N 0,)fi,3H,0 ;
(2) Bi(0H )2(N03)3 - ^ "(N03B i0)i2,5H26 ;
(3) (NO3)18Bi20O21,7H2O
> (NO3)18Bi20O2,6H2O ;
(4) (NO3)10Bi12O13,SH2O
> (NO3)10Bi12O13,4H2O.
The action of heat on these salts is complex and pure
bismuth trioxide is not obtained below 425°.
W. H u m e - R o t h e r y .
Additive compounds of hydrogen chloride and
sulphates of the heavy metals. F. E p h r a i m (Ber.,
1925, 5 8 , [i?], 2262— 2267).—Attempts to prepare
anhydrous “ chloro-acids ” by the action of dry
hydrogen chloride on lead, silver, cadmium, nickel,
cuprous, cupric, mercurous, or mercuric chloride over
a wide temperature interval w'ere unsuccessful. On
the other hand, hydrogen chloride readily combines
with certain metallic sulphates, yielding compounds
X S04
f y SSO'1
04 1
1 Addition of
of the type
H2 or
X C12
L (2HC1)J‘
hydrogen chloride occurs readily with the sulphates
of metals of which the chlorides do not readily evolve
hydrogen chloride when treated with concentrated
sulphuric acid, and the temperature at which evolu
tion of the gas commences is very approximately the
dissociation temperature of the complex. The evolu
tion of hydrogen chloride from sulphuric acid and a
chloride appears, therefore, not to be an ionic reaction.
The additive products generally lose about 1'51101
at the temperature of dissociation, whereas the
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remainder is evolved only at a gradually increasing
temperature; the production of additive compounds
containing 0-5HC1 is not definitely established. The
following compounds are incidentally described and
the temperatures of dissociation for the mean pressure
of 713 mm. are recorded: PbS04,2HCl (32°);
CdS04,2HCl
(128— 135°);
CuS04,2HC1
(83°);
HgS04,2HCl; Ag2S04,2HCl, which does not exhibit
a definite temperature of dissociation, but yields
a series of solid solutions when heated until it ultim
ately becomes converted into a mixture of silver
chloride and silver hydrogen sulphate. Zinc sulphate
and hydrogen chloride appear to yield only a series
of solid solutions; the temperature of dissociation
of the adduct lies below that of the customary freezing
mixture.
H. W r e n .
Conditions underlying the attack of hydrogen
chloride and ammonium halide on metals.
K. A. H o f m a n n and F. H a r t m a n n (Ber., 1925,
58, [.B], 2466—2475; cf. A., 1925, ii, 085).—The
greater readiness with which copper is attacked by
ammonium chloride vapour than by hydrogen chloride
is explicable on thermochemical grounds, but the
magnitude of the superiority of the former over the
latter can be accounted for only if the much greater
adsorption of ammonium chloride vapour is taken
into account. In every case, the evolution of hydrogen
from ammonium chloride is preceded by vaporisation
of the latter and adsorption of the vapour. The
previous view (loc. cit.) that copper reacts with
undissociated ammonium chloride molecules is there
fore abandoned in favour of the hypothesis that the
reactive system is an adsórbate, Cu . . . NH3,HC1.
All those conditions which increase the adsorption
of hydrogen chloride or of hydrogen chloride and
ammonia within the temperature range 270— 330°
facilitate the reaction, which yields hydrogen in a
remarkable manner. Thus the presence of carbon
dioxido increases the yield of hydrogen from copper
gauze of limited surface, whilst aniline hydrochloride
and, in particular, dimethylaniline hydrochloride are
more active than ammonium chloride, since the bases
are less readily carried away by the gases than
ammonia. Under like conditions, hydrogen chloride
gives only a very small yield of hydrogen, which,
somewhat unexpectedly, is lowered by the presence
of water vapour. The reaction is not facilitated by
mixing the hydrogen chloride with methyl alcohol,
ethyl alcohol, ether, or diphenylamine. The activity
of hydrogen chloride can bo increased, not only by
the presence of substances which facilitate adsorption,
but also by increase of the adsorbing surface, which
is most readily effected by substituting copper powder
for the gauze. Under these conditions, the difference
between the activity of ammonium chloride vapour
and hydrogen chloride may be reduced to such an
extent that the ratio of the amounts of hydrogen
evolved is only 1 -8 :1 (instead of 140 : 1); this order
of magnitude is in agreement with that expected on
thermochemical grounds. The superiority of ammon
ium chloride vapour over hydrogen chloride in chemical
activity towards copper depends therefore mainly on
its much greater adsorption, and is more pronounced
as the surface of the copper is reduced. The decom
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position of ammonium chloride vapour by tin is
ihuch less marked than by copper, since tin has but
little affinity for ammonia.
If the conditions are sufficiently favourable for
adsorption the chemical energy of the system is a
measure of the extent of the change. Thus, ammon
ium bromide gives 1-7 times as much hydrogen with
copper powder as does ammonium chloride, whilst
ammonium iodide and copper gauze yield 2-6 times
the amount of hydrogen obtained with ammonium
chloride; these amounts agree with those expectcd
from the heats of formation of cuprous bromide and
cuprous iodide.
H. W r e n .
Different states of beryllium oxide. H.
and C . M a t i g n o n (Bull. Soc. chim., 1925,
[iv], 37, 1359— 1365).—See A., 1925, ii, 1192.

Co pa u x

Occurrence
of
dvi-manganese
(atomic
number 75) in manganese salts. V. D o le js e k
and J. H eyrovskY (Nature, 1925,116, 782— 783).—
An examination of the polarograph curves obtained
in investigations of the electrolytic deposition
potentials of manganous solutions, particularly when
prepared from potassium permanganate, reveals
humps which cannot be due to the presence of zinc,
nickel, cobalt, or iron, but may be due to that of ekamanganese (atomic number 43) and dvi-manganese
(“ rhenium,”
atomic
number
75). Manganese
amalgam in contact with platinum foil was immersed
for several days in a nearly saturated solution of
manganous sulphate, the deposit removed from the
platinum with concentrated hydrochloric acid, and,
after dilution, neutralisation with sodium carbonate,
and acidification with acetic acid, the solution was
treated with hydrogen sulphide; the solution then
contains manganese with about 2% of dvi-manganese.
One of the humps is due to the element 75, but it
could not be' determined whether the other is caused
by the element 43. Concentrated acidic solutions
containing the element 75 are green, and the dry green
chloride becomes black on keeping. Neutral solutions
yield a yellowish-brown precipitate, probably by
oxidation. Apparently higher valency compounds
of the element 75 are more stable than those of
manganese. Provisional spectroscopic results were
obtained as follows : Lctv 1430X., L$lt 1235-3X.,
Zp2, 1204-3X., L yv 1059 X ., the copper K$ line
being used as reference. The results of Noddack,
Taeke, and Berg (Naturwiss., 1925, 26, 567) are
inconclusive, their observed lines agreeing better
with those of thallium than those of the element 75.
A. A. E l d r i d g e .
Occurrence
of
dvi-manganese
(atomic
number 75) in manganese salts. A. N. C a m p b e l l
(Nature, 1925, 116, 866).— The second hump in the
potential-current curve obtained by Dolejsek and
Heyrovsky (preceding abstract), and ascribed by
them to the discharge of dvi-manganese, may
represent the potential of incipient discharge of
hydrogen.
A. A. E l d r i d g e .
Complex compounds of ruthenium chlorides.
R. C h a r o n n a t (Compt. rend., 1925,181, 866— 867).—
Observations are recorded confirming the co-ordin-
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ation number six for tervalent ruthenium in its chlorosalts (cf. Briggs, A., 1925, ii, 703; Charoimat, ibid:,
586). The salts [RuCl6]M3,H20 , where M = K and NH4
were prepared by saturating with hydrogen chloride
a cooled 10% solution of the salt [RiiC15(H20)]M2.
The potassium salt forms orthorhombic plates which
lose their water at 120°. Howe’s method of pre
paring the salts [RuCl5(H20)]M2 was found to yield
the salt [RuCl6]Na3,12H20 when M =N a, which
crystallised from acid-free solutions in soluble,
efflorescent, dark red, rhomboliedric crystals. The
water of crystallisation is lost at 130°. Five ruthen
ium chloro-salts are thus known, completely analogous
to the corresponding iridium and rhodium salts in
which the metals have almost certainly a co-ordin
ation number of six. Dark red, deliquescent needles
of the acid RuC13,HC1,2H20 were also prepared; this
substance is considered to be [RuC14(H20 )2]H rather
than [RuC14]H,2H20, because no salt of the latter
constitution is known.
S. K. T w e e d y .
Properties of active hydrogen. K. F. B o n (Z. Elektrochem., 1925, 31, 521— 522).—
Monatomic hydrogen can be produced, by means of
suitable apparatus, in a concentration of approxim
ately 20%. Its life is about £ sec., as measured by
chemical methods. Towards elements, oxides, and
reducible organic compounds it is very active, but it
does not react with nitrogen to form ammonia. The
blue glow which active hydrogen emits on contact
with mercury contains, in addition to mercury hydride
bands, a resonance line at 2537 A., which requires
112,000 cal. for excitation and for which no simple
explanation is apparent.
W. A. C a s p a r i .

hoeffer

Preparation of an ash-free wood charcoal.
L. H. R e y e r s o n (Ind. Eng. Chem., 1925,1 7 ,1114).—
See B ., 1925, 979.
Hydrogen electrode for flowing liquids.
H. W. A t e n and P. H. J. v a n G i n n e k e n (Rec.
trav. chim., 1925, 44, 1012— 1038).— See B., 1925,
1014.

A.

Colorimetric p a test of water or unbuffered
solutions. H . T. S t e r n (J. Biol. Chem., 1925, 65,
G77—681).—In order to convert bromothymol-blue
into a suitable indicator for unbuffered solutions in
the region of the neutral point, it is necessary to
adjust the indicator to a pure dark green colour by
the addition of alkali; such adjusted solutions are
not stable, and a neutral solution of f>-nitrophenol
forms a more satisfactory indicator, being also
apparently not affected by atmospheric carbon
dioxide.
C. R . H a r i n g t o n .
Use of the Lehmann micro-electrode. G. E.
and M. J. G a l v i a l o (Biochem. Z.,
1925, 160, 101— 104).—Lehmann’s micro-electrode
gives good results in the case of liquids free from
carbon dioxide. In presence of carbon dioxide, the
method is inferior to others in both accuracy’ and
rapidity. The method is especially applicable to
very viscous liquids, jellies, and tissues.
P. W. C l t j t t e r b u c k .
V l a d im ir o v

Argentometric titration of iodides. I. M.
(Pharm. Weekblad, 1925, 62, 1309—
1312; cf. A., 1921, ii, 517).— In slightly alkaline
solutions, iodides may be titrated with silver nitrate
solution; after addition of a trace of iodate, with very
fair accuracy even in presence of large quantities of
bromides or chlorides. A suitable degree of alkalinity
is obtained by the addition of ammonium carbonate.
In 0-liV-solutions the results arc about 0-6% too low.
K olthoff

S. I. L

evy

.

Volumetric determination of soluble sulphates
by means of barium chloride and potassium
stearate. H. A t k i n s o n (Analyst, 1925, 50, 590—
600).— Barium chloride solution reacts ■with the
alkaline (to B.D.H. universal indicator) solution of
potassium stearate to form a neutral solution when
the whole of the stearate is precipitated, and it is
therefore possible to determine sulphates volumetrically under certain conditions. A comparison of the
solution of unknown concentration with a standard
solution of approximately the same concentration is
necessary becausc the end-point of the titration is
reached before the theoretical quantity of barium
chloride has been added, and this discrepancy is
constant for equal concentrations. In order to obtain
a sharp end-point, the concentration of the solution
should be of the order of 0-05JV or less, and the barium
chloride solution should be added in excess and
titrated back with standard potassium stearate
solution. Aluminium, zinc, calcium, and magnesium
are quantitatively precipitated by the potassium
stearate solution, but their presence is not a serious
drawback. The standard potassium stearate solution
is prepared by adding 22— 23 c.c. of 0-oiV-alcoholic
potassium hydroxide solution and 100 c.c. of neutral
95% alcohol to 3 g. of pure stearic acid, and boiling.
A few drops of phcnolphthalein are added and either
more alcoholic potassium hydroxide solution or
stearic acid, until the pink colour is just discharged.
The solution is made up to 450 c.c. with neutral
alcohol, and 50 c.c. of distilled wrater are added, the
flask corked, and the liquid cooled. This solution
is standardised against 0-liV-barium chloride solution,
of which 5-5 c.c. in 50— 60 c.c. of water are used, and
25 c.c. of the stearate solution are added, or more, until
the end-point is passed at the development of a
greenish-blue colour. Barium chloride solution is
again added until the true yellowish-green end
point is reached. The limit of error of this method is
of the order of 1 drop of 0-01i\T-solution.
D. G. H e w e r .
Splash-head for Kjeldahl apparatus. H . L o w e
(Analyst, 1925, 50, 605).— The tubo from the tap
funnel passes through the centre of the bulb of the
splash-head. The whole is sealed together and
requires only one hole in the cork of the digestiondistilling flask.
D. G. H e w e r .
Determination of nitrogen by Acel's method.
F. H i m m e r i c h (Biochem. Z., 1925, 160, 105— 112).—
A number of modifications and improvements of
Acel’s method are suggested (cf. A., 1922, ii, 225).
P. W. C l u t t e r b u c k .
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Determination of arsenic. I. B a n g (Biochem.
Z., 1925,1 6 1 , 195—209).—The material is incinerated
with sulphuric acid and nitric acid is dropped in from
a special container. After driving off excess of the
latter, reduction is effected by ferrous ammonium
sulphate in the presence of potassium bromide and
chloride, followed by distillation into sodium hydr
oxide. To the distillate are added sodium hydrogen
carbonate and a crystal of potassium iodide and the
solution is titrated with OOOSiY-iodine.
C. R e m in g t o n .
Azido-dithiocarbonic acid. II. Determin
ation of the azido-dithiocarbonate radical.
A. W. B r o w n e and G. B . L. S m i t h (J. Amer. Chem.
Soc., 1925, 47, 2698—2702).—The azido-dithio
carbonate radical resembles the halogenoid radicals
and may be determined by titration of the free acid
with alkali, by precipitating and weighing the silver
salt, by converting this into silver chloride and
weighing, by titrating with silver nitrate solution by
Gay-Lussac’s or by Volhard’s method, or by titration
with alcoholic iodine. These all give slightly low
results, the best being Yolhard’s method.
A. G e a k e .
Micro-determination of sodium. E. T s c h o f p
(Helv. Chim. Acta, 1925, 8 , 893— 900 ; cf. A., 1921, ii,
655; 1924, ii, 123, 413, 500).—Volumetric, colori
metric, and electrolytic methods for micro- and semimicro-analysis of biochemical products are described
in detail. The complex sodium cæsium bismuth
nitrite, 6NaN02,9CsN02!5Bi(N02)3, may be pre
cipitated under suitable conditions. A solution of
the complex on electrolysis deposits the bismuth
quantitatively at the cathode.
R. A. M o r t o n .
Electrometric study of the separation of silver
iodide, bromide, and chloride. H . T. S. B r i t t o n
(Anatyst, 1925, 5 0 , 601— 604).—Since the solubility
products of the iodide, bromide, and chloride of silver
are of the order 10“16, 10“13, and 10~10, electrometric
titrations of ammoniacal solutions of the three halides
with silver nitrate solutions, in which the concen
trations of the ammonia and silver nitrate are suitably
varied, enable the continuous change in silver-ion
concentration to be made sufficiently gradual to
permit of the complete precipitation of one halide
before the separation of the next begins. A silver
electrode placed in the beaker containing the am
moniacal halide solution was connected through a salt
bridge of saturated potassium nitrate solution with a
normal calomel electrode. The E.M .F. of this com
bination were measured after the addition of each
amount of silver nitrate. Using 3-372\r-ammonia
solution and 0-5Ar-silver nitrate solution, the bromide
and chloride were separated quantitatively from the
bromide, but not the iodido. With 0-li\T-silver
nitrate solution and (i) 18Ar-, (ii) 8JV-, and (iii) 4/Yammonia solution it was possible with (i) and (ii) com
pletely to separate the silver iodide (by filtration
through a Gooch crucible), but not with (iii).
The experiments are illustrated by means of curves.
The following mean values at 18° were found,
[Ag-][I'l = 7 X 10' 17 ;
[Ag-][Br'] = 2-8 X 10~13 ;
[Ag’][C Î']= l-8 x 10‘ 10.
D. G. H e w e r .
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Micro-determination of calcium and mag
nesium in organic liquids. L. C o n d o r e l l i (Rend.
Accad. Sci. Fis. Mat. Napoli, 1925, [iii], 3 1 , 73— 83).
— When precipitated from an albuminous solution,
calcium oxalate is included in a gelatinous envelope
which resists the action of water and should be washed
with dilute ammonia solution. The micro-methods
developed by the author for determining calcium and
magnesium in organic liquids are as follows : 1 c.c. of
the blood or other liquid is evaporated to dryness and
ashed in a platinum crucible. The ash is dissolved
in 0-5 c.c. of AT-hydrochloric acid and the solution
transferred, by means of a thin pipette bent at right
angles, to a 12 c.c. centrifuge tube, the crucible being
washed successively with 0-5 c.c. of the acid, and
0-5 c.c. of water, and twice with 0-5 c.c. of 3% oxalic
acid solution, and the wash liquors also placed in the
centrifuge tube. After addition of a drop of methylred solution, the tube is immersed in a boiling waterbath and the solution neutralised by slow addition of
JV-ammonia solution from a micro-burette. Next
1 c.c. of ammonium chloride solution and 1 c.c. of
9% ammonium oxalate solution are added and the
liquid is stirred well with a small glass rod, which is then
washed into the tube with sufficient water to bring
the total volume to 6 c.c. After 24 hrs., the liquid
is centrifuged for 20 min., the clear solution being
pipetted into a dry test-tube and replaced by 5 c.c. of
water, which is removed after a brief centrifuging;
this operation is repeated with two further quantities
of water. Five c.c. of AT-sulphuric acid are then
added and, with the tube immersed in a boiling waterbath, the solution is titrated with 0-01/Y- or 0-005.Ypermanganate. With a liquid such as blood which
contains iron, care must be taken that this is not
precipitated with the calcium. To this end, the acid
with which the ash is treated is introduced into the
bottom of the centrifuge tube and centrifuged
rapidly for 1— 2 min., the clear liquid being then
pipetted off into the precipitation tube; each of the
washing liquids is treated similarly, the subsequent
operations being as described above.
In an aliquot part of the liquid decanted from the
calcium precipitate, the magnesium is precipitated as
magnesium ammonium phosphate by addition of 1 c.c.
of 2-5% ammonium phosphate solution and 2 c.c. of
10% ammonia solution. After 24 hrs., the crystalline
precipitate is washed with three separate quantities
of 5 c.c. of 10% ammonia, which are pipetted off
after centrifugation. About 3 c.c. of the last wash
water are neutralised with dilute sulphuric acid and
treated with 1 c.c. of molybdic acid solution (50 g. of
pure ammonium molybdate dissolved in 1000 c.c. of
cold iY-sulphuric acid) and 2 c.c. of quinol solution
(20 g. dissolved in 1000 c.c. of water and 1 c.c. of
concentrated sulphuric acid added); if no blue or
green colour develops in 5 min., the washing is com
plete. The precipitate is then dissolved in 1 c.c. of
-Y-sulphuric acid, which, together with five or six
quantities of 1 c.c. of wash water, is transferred to a
25 c.c. flask, the whole being treated with 1 c.c. of the
molybdic acid solution and 2 c.c. of the quinol solution,
and, after 5 min., with 10 c.c. of a solution prepared
by filtering a mixture of 2000 c.c. of 20% sodium
carbonate solution with 500 c.c. of 15% sodium

40

BRITISH CHEMICAL ABSTRACTS.— A .

sulphite solution. The solution is made up to
25 c.c. with water and mixed, the colour being com
pared in a Duboscq colorimeter with that obtained
similarly from 10 c.c. of iV/5000-potassium dihydrogen
phosphate solution, which
corresponds with
0-04864 mg. of magnesium. These methods yield
highly accurate results.
T. H. P o p e .
Equilibrium between metal cliloride, hydrogen
sulphide, metal sulphide, and hydrogen chloride
and its use in separating metals. Cadmium,
bismuth, and lead. W. M a n c h o t [with 6 . G r a s s l
and A. S c h r e e b e r g e r ] (Z. anal. Chem., 1925, 67,
177— 195).—The maximum quantity of hydrogen
chloride that may be present in a solution for complete
precipitation of cadmium by hydrogen sulphide at
20° is about 5 g. per 100 c.c., anS of bismuth, 14-5 g.
per 100 c.c. No precipitation at all occurs when the
hydrogen chloride exceeds 9-5 g. per 100 c.c. in the
case of cadmium, 16-5 g. per 100 c.c. in the case of
bismuth, or 7-2 g. per 100 c.c. in the case of lead.
With hot solutions, these values are considerably
reduced, so that by regulation of the temperature and
acidity it is possible to separate cadmium from
antimony and mercury, and bismuth and lead from
mercury by treatment of the solution with hydrogen
sulphide. As cadmium sulphide has a tendency to
be carried down by mercury sulphide, it is advisable
to use an acidity of 19 g. of hydrogen chloride per
100 c.c. Antimony is separated from cadmium by
treating a hot solution containing 8 g. of hydrogen
chloride per 100 c.c. with the gas so as to obtain a
black, crystalline antimony sulphide, adding an equal
volume of hot water, filtering hot through a Gooch
crucible, and washing the precipitate with hot water
containing 4-5 g. of hydrogen chloride per 100 c.c.
A. R. P o w e l l .
Iodometric micro-determination of copper.
N. S c h o o r l and H. B e g e m a n n (Rec. trav. chim.,
1925, 44, 1077— 1086).—A micro-determination of
copper by the ordinary iodometric method is described,
the titration being carried out with a 0-001AT-thiosulphate solution, and the end-point observed in a
dark room with special white illumination and a com
parison solution. Liberation of iodine by atmo
spheric oxidation is prevented by the use of acetic
acid for acidification. The titration is satisfactory in
presence of iron salts if sodium phosphate or fluoride is
added. The separation of the copper by electro
deposition on the microanalytical scale is also de
scribed, the metal being then dissolved in nitric acid,
the solution evaporated to dryness, and the copper
determined by titration. Amounts of 0-05— 0-5 mg.
of copper are determined with an accuracy of 1% .
G. M. B e n n e t t .
Determination of traces of mercury. I.
Sensitive qualitative test for mercury. H . S .
B o o t h and N. E. S c h r e i b e r (J. Amer. Chem. Soc.,
1925, 47, 2625—2629).—The usual qualitative tests
for mercury are not sensitive to less than 5 mg. per
litre. A new test is described in which the tip of a
finely-pointed copper wire is used as the cathode
for the electrolysis of one drop of the liquid, acidified
with nitric acid. The anode is a platinum wire, and

the passage of a current of 1-3— 1-5 milliamp. at
1-5—2-0 volts for a few minutes is sufficient to pro
duce a silver-w'hite amalgam on the cathode. This is
examined microscopically, and 0-5 mg. of mercury
per litre can be detected. By evaporating 25— 30 c.c.
of the test solution to a few drops in a vacuum
desiccator over sulphuric acid, the sensitivity of the
test is increased a thousandfold.
A. G e a ic e .
Volumetric determination of iron in hydro
chloric acid solution. W. M a n c h o t and F.
O b e r h a u s e r (Z. anal. Chem., 1925, 67, 196— 197).—
The ferric chloride solution is reduced with sulphur
dioxide or with metallic cadmium and after removal
of the excess of reducing agent, 1 g. of potassium
fluoride and 20 c.c. of 15% hydrochloric acid are
added, followed by an excess of 0-liV-bromine in
iV-potassium bromide solution. The excess of bromine
is determined by titration with arsenious acid.
Phosphoric acid may be used as a decolorising agent
in place of potassium fluoride.
A. R. P o w e l l .
Determination of ferrous oxide in insoluble
silicates. O. H a c k l (Z. anal. Chem., 1925, 67,
197—204).—Decomposition of silicates by means of
sulphuric and hydrofluoric acids in a neutral at
mosphere and titration of the ferrous sulphate
solution obtained gives low results for ferrous oxide.
It is suggested that more accurate values w'ould be
obtained by the addition of a known weight of potass
ium dichromate during the decomposition, followed
by a gravimetric, volumetric, or colorimetric deter
mination of the excess. Preliminary tests indicate
that fluorides do not affect the precipitation of ferric
hydroxide by ammonia or potassium carbonate, the
reaction between chromate and silver nitrate in acetic
acid solution, or the colorimetric determination of
chromium. Ammonia precipitation of the iron, how
ever, results in a slight loss of chromate, but potass
ium carbonate yields a good separation of ferric
hydroxide and chromate.
A. R. P o w e l l .
[Detection of nickel.] L . A. T e s t and D. L .
(Proc. Indiana Acad. Sci., 1924, 34, 163—
164).—The test for nickel dependent on the retard
ation of the change to pink cobaltous hydroxide of the
blue basic cobalt compound obtained on addition of
excess of sodium hydroxide to a solution of a cobalt
salt is not trustworthy unless the sodium hydroxide
solution is freshly prepared or free from silicate.
S coles

C h e m ic a l A

bstracts.

Determination of uranium. G. E. F. L t j n d e l l
and H. B. K n o w l e s (J. Amer. Chem. Soc., 1925, 47,
2637—-2644).— See B., 1925, 1016.
Delicate colour reactions for zirconium, haf
nium, and fluorine by means of hydroxyanthra(juinones. J. H. d e B o e r (Rec. trav. chim., 1925,
44, 1071— 1076).— The colour test for zirconium (or
hafnium) -with alizarinsulphonic acid (A., 1924, ii,
705) depends on the formation of a complex of 1 atom
of zirconium to 1 mol. of the sulphonic acid. Addi
tion of an excess of hydrochloric acid does not dis
charge the colour, but the resulting solution is a
sensitive reagent for fluorides, detecting as little as
10“6 g. of fluoride ions in 1 c.c. of water, the reddish-

GE N E R A L, PH Y SIC A L , AND IN ORGAN IC C H EM ISTRY.

violet colour being turned yellow by removal of the
zirconium as a complex fluoride. A method is
described, based on these facts, for the volumetric
determination of zirconium by titration with a fluoride
solution, using alizarinsulphonic acid as indicator.
Fairly accurate results aro obtained by an empirical
comparative method, the titration being carried out
side by side with a solution of a known amount of
zirconium having a similar concentration of hydro
chloric acid. The results are independent of the
presence of titanium, cerium, erbium, yttrium, man
ganese, or aluminium. Ferric salts must be reduced
before titration by addition of an excess of stannous
chloride.
The reactions of a number of other hydroxyanthraquinone derivatives with zirconium are described;
colorations are produced wherever the substance con
tains two hydroxyl groups in the 1 : 2-positions.
Hafnium gives similar reactions, but a slight difference
is detected in the reaction with rufigallic acid
(1 : 2 : 3 : 5 : 6 : 7-hexahydroxyanthraquinone),
the
colour developed being somewhat more easily dis
charged by hydrochloric acid with hafnium than with
zirconium.
G. M. B e n n e t t .
Crystalline digallic acid as a precipitant.
M. N i e r e n s t e i n (Analyst, 1925, 5 0 , 604— 605).—
Since all recent work goes to show' that gallotannin
is a mixture, and even when purified by the usual
methods contains free gallic acid, its replacement
in analysis is suggested by such a trustworthy
crystalline reagent as digallic acid, which possesses
all the properties of gallotannin and is readily
prepared from gallotannin or gallic acid.
D. G. H e w e r .
Improved form of electric vacuum furnace.
J. R. P a r t i n g t o n and N. L. A n f i l o c o f f (Trans.
Faraday Soc., Nov. 1925, advance proof).— Full details
and working drawings are given for the construction
of a hot carbon tube furnace. The furnace is de
signed for work at high temperatures in a vacuum
or in an atmosphere of an inert or a reacting gas.
F. G. S o p e r .
Precision X -r a y spectrometer for chemical
investigations. G. L. C l a r k , H. C. W e b e r , and
R . L. R e r s h e y (Ind. Eng. Chem., 1925, 1 7 , 1147—
1150).—A description is given of the source of power,
tube housing, spectrometer, make-and-break switch,
auxiliary shielding, ionisation chamber, and potentiometric control of the installation. Current delivered
from a transformer at 240,000 volts is rectified by a
rotating full-wave synchronous rectifier. The tube
used is a 140,000-volt Coolidge tube with a tungsten
target; interchangeable with this is a water-cooled
molybdenum target tube operated at 35,000 volts.
Angles can bo read to 0-2 sec.
The quadrant
electrometer needle is charged to 45 volts, and the
ionisation chamber to 90— 200 volts.
L. L. B i r c u m s h a w .
Laboratory production of pure magnesia ware.
R. F. M e h l , J. L. W h i t t e n , and D. P. S m i t h (Ind.
Eng. Chem, 1925, 17, 1171— 1172).—See B „ 1925,
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Precise automatic pressure regulator. L. E.
(J. Physical Chem, 1925, 29,1408— 1414).—
The regulator differs slightly in form from that
previously described by the author (A , 1924, ii, 246),
but the same principle is involved. The regulator
may now be used for pressures greater, as well as less,
than atmospheric. Improvements in adjustment
give a high degree of accuracy in regulation. No
adjustment of the apparatus is needed to compensate
differences in atmospheric pressure when the pressure
is measured with a manometer which has one end
open to the air and the other connected with the
system to be maintained under constant pressure.
This only holds, however, when the latter is mechanic
ally produced; in distillation processes, for example,
changes in atmospheric pressure must be counter
balanced by changes in tho setting of the regulator.
Pressures approximately 100— 250 cm. of water up
to 50 cm. of mercury above atmospheric can be main
tained with no fluctuation in the manometer levels.
A system for the regulation of pressure when the
source of pressure fluctuates is also described.
L. S. T h e o b a l d .
D aw son

Viscosity measurements by means of Mohr's
balance. C. Stich (Pharm. Zentr, 1925, 66, 781—
783).— A simple method of measuring relative
viscosities is described, in which the rate at which a
horizontal plate, suspended in the liquid from one
arm of the balance, is displaced by a suitable weight
on the opposite pan, is determined.
N. H . H a r t s i i o r n e .
Analytical crucible. J. D. M. S m i t h (J.S.C.I,
44, 539 — 5 4 0 t ). — Practically all the disadvant
ages of ordinary crucible methods of analysis result
directly from the exterior-fitting lids. These dis
advantages are all simultaneously overcome by the
use of a lid having the vertical flange serrated instead
•of entire, the lid fitting wholly inside the crucible.
Used with squat-shape crucibles of silica or platinum,
this completely obviates the usual losses due to
decrepitation of solids, spurting of liquids and pasty
masses, and the “ creeping ” of heated volatile
liquids over the outside of the crucible. Details are
given of the application of such crucibles to the
determination of nearly all the known metals as
anhydrous sulphates, oxides, or free elements, whether
in the form of pure compounds or as undried pre
cipitates obtained by wet processes of separation.
1925,

Circulation apparatus for gases. N. G.
and G. I. F i n c h (J.C .S , 1925, 1 2 7 ,
2464— 2466).—An improvement of the apparatus
described by Bone and Wheeler (ibid., 1903, 83,
1074). It may also be used for the circulation of
liquids.
R. C tjth ill.
Ch a t t e r j i

Mechanism of chemical gas reactions. M.
(Z. physikal. Chem, 1925,1 1 7 , 387— 431).—
Apparatus is described for volatilising solids and for
obtaining part of the vapour in “ unidimensional ”
streams, i.e., in which no collisions of the molecules
take place, either between themselves or between the
molecules and the walls of the containing vessels.
Such a stream of iodine, passed through a platinum
K

roger
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cylinder heated at 1100°, was found, within the limits
of experimental error, to have suffered no decom
position into atoms. It would appear generally that
a unimoleeular reaction cannot take place if col
lisions cannot occur. Arrangements are described by
which streams of two different vapours may be mado
to impinge on one another and the products examined.
Preliminary experiments have been made with the
vapours of cadmium and iodine, cadmium and
sulphur, and cadmium and selenium.
L. F. G i l b e r t .
Apparatus for demonstrating thermal trans
formations of steels and anomalies in special
alloys. P. C h e v e n a r d (J. Phys. Radium, 1925,
[vi], 6, 264— 272).—Apparatus has been designed
primarily for illustrating lecture courses in metallurgy.
The experiments include a neat method for demon
strating recalescence, using a series of rings of
ferronickel (25% Ni) mounted alternately with steel
rings on a spindle; the whole is first heated to
redness and on cooling there is a very decided differ
ence in brilliancy between the alternate rings. A wire
dilatometer enables an audience to follow the change
in volume of an alloy. The polymorphic trans
formations of a specimen are contrasted with the

expansion of baros (10% chromium, 90% nickel).
This alloy has no thermal anomaly, and its expansion
is optically compared with that of the specimen
and anomalies indicated on a screen. The apparatus
is suitable for quantitative investigations on the
mechanism of the tempering process. Another
instrument, the thermomagnetic tracer, records the
magnetisation-temperature curve of a ferromagnetic
substance. The thermo-elastic oscillometer and a
galvanoscope for wires under torsion exhibit in a
striking manner the positive thermo-elastic anomaly
of certain ferronickel alloys. In certain iron-nickel
alloys such as “ invar ” the form which is stable in
the heated state is not only more dense but also more
rigid than the form stable in the cold. Whilst in
“ invar ” the anomalous contraction due to the
magnetic transformation scarcely compensates for
the normal expansion, the anomalous increase in
rigidity is much greater than the normal decrease.
Thus the elastic modulus may increase with temper
ature. This phenomenon is ingeniously demon
strated. In “ elinvar,” the anomaly has been
modified by suitably changing the alloy so that no
indication of its existence is found by using this new
alloy with the apparatus devised. None of the
R . A. M o r t o n .
devices is unduly complicated.

Mineralogical Chemistry.
Meteorite (eucrite) fallen in the Haute-Volta
on June 27th, 1924. A. L a c r o i x (Compt. rend.,
1925, 181, 745— 749).— The meteorite, belonging to
the eucrite class, was practically unbroken by the
fall, and weighed 18 kg. It contained 3-48% of free
silica; 34-93% of total felspars (orthose 1-11%, alkite
1’57%, anorthite 32-25%); 57-94% of total pyro
xenes (CaSi03, 9-40%, MgSi03, 16-20%, FeSiO,,
32-34%); 0-46% of magnetite ; 1-22% of ilmenite ;
0-57% of pyrrhotite; 1-25% of chromite; 0-34% of
apatite. The general composition agrees closely with
that of the eucrite type of meteors which have
occasionally fallen elsewhere. W. H u m e - R o t h e r y .
Chlorite in Transvaal marundite. J . O r c e l
(Compt. rend., 1925, 181, 795— 797).— Particulars
are given of the analysis of optically active lamellar
chlorite of greyish-green colour, found in marundite
corundum-bearing rock, near Mays Ivraal (East
ïransvaal). The specimen was of the grochauite
type, of formula 4Si02,2Al20 3,7Mg0,6H20, but with
9-42% of ferrous oxide in place of magnesia. The
composition agreed closely with that of a chlorite from
Iviorth Carolina, but with the ratio MgO : FeO lower
in the Transvaal specimen, indicating the existence
of a ferrous grochauite intermediate between true
grochauite (M gO:FeO=10 approximately) and the
ripidolites or perromagnesium perchlorites (MgO :
FeO < 3).
W. H u m e - R o t h e r y .
Identity of fibrillar limonite with goethite.
(Compt. rend., 1925, 181, 869—872).—
Investigation of the effect of temperature on the
R . Gaubert

variation of the dispersion of the optical axes of
goethite and of limonite and also of the action of
hydrochloric and hydrofluoric acids on these minerals
indicates that fibrillar limonite is impure goethite.
The former phenomenon also serves to distinguish
between goethite and lepidocrocite.
S. K. T w e e d y .
Variation with depth of certain salts utilised
in plant growth in the sea. W. R. G. A t k i n s and
H . W. H a r v e y (Nature, 1925, 116, 7S4— 785).—
There is a marked decrease in ])u value (8-35— 7-87)
with increasing depth (0— 3000 in.), due mainly to the
removal of carbon dioxide by the phytoplankton, but
partly to the high surface temperature altering the
equilibrium between hydrogen carbonate and atmo
spheric carbon dioxide. Phosphate first appears at a
depth of 50— 75 m. and increases to 88 mg. per mi?
Nitrate nitrogen varies from 15 mg. per m.3 at the
surface to 6 mg. at 75 m. and 265 mg. at 3000 m . ;
silica varies from 220 mg. at the surface to 1200 mg.
at 3000 m.
A. A. E l d r i d g e .
Sulphoselenium
from
Vulcano
(Aeolian
Islands). E . Q u e r c i g h (Rend. Accad. Sci. Fis. Mat.
Napoli, 1925, [iii], 31, 65— 69).—Amorphous vitreous
specimens of sulphoselenium from the fumaroles of
Vulcano have d below 4 and
between 2-544 and
2-675, corresponding with 83—95% Se (cf. Merwin
and Larsen, Amer. J, Sci., 1912, 34, 43); they begin
to soften below 100° and become gradually pasty and
then liquid. Unlike the material described by
Stromeyer (Pogg. Ami., 1824, ii, 410), they are free
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from ammonium chloride. Crystalline sulphoseleniums, containing 98-71— 99-06% S, 0-83— 1-03% Se,
and traces of tellurium and arsenic, are also found, and
probably consist of mixed rhombic crystals (cf.
Ringer, A., 1902, ii, 651; Fellini, A., 1909, ii, 805).
T. H . P ope.

Relationships between radioactivity, density,
helium content, and hafnium content in certain
zircons. A. P i u t t i (Rend. Accad.Sci. Fis. Mat.Napoli,
1925, [iii], 31, 72— 73).—No relationship is apparent
between the hafnium contents and densities of zircons
from different localities containing comparatively
small proportions of hafnium, but the author’s results
confirm von Hevesy’s observation that a connexion

exists between the percentages of hafnium present
and the radioactivities of the minerals. Vesuvian
T . H. P o p e .
zircon contains about 0-7% H f0 2.
Structure of

a-

and

p - quartz.

W. H.

B

ragg

and R . E. Gibbs.— See this vol., 13.

Barytes, cellestine, and anglesite.
and W . A. W o o d .—See this vol., 13.

R. W.

J am es

Magnetic rotatory power of paramagnetic
minerals.
H. K. O n n e s and others.—See this
vol., 14.
Gel of protein type (found) in the kieselguhr
stratum of the Luneburger Heide. F. V. v o n
H a h n .— See this vol., 23.

Organic Chemistry.
X-Rays and the constitution of the hydro
carbons from paraffin wax. S. H. P i p e r , D .
B r o w n , and S. D y m e n t (J.C.S., 1925, 127, 2194—
2200).—The distances apart of the main cleavage
planes of the crystals of seven hydrocarbons, isolated
from Scotch paraffin wrax by Francis (ibid., 1922, 121,
1529), have been determined by X-ray examination.
The reflexion spectra (from specimens melted on glass
strips) yielded by iron JT-rays from a Shearer tube
were photographed on a Müller spectrograph. Com
parative photographs were obtained from synthetic
triacontane, dotriacontane, and tetratriacontane.
With these as standards, values were obtained graphic
ally for the number of carbon atoms in the molecule
of each unknown hydrocarbon. These w'erc found to
be whole numbers, indicating that the paraffin wax
hydrocarbons are of normal constitution, without sidechains. The respective numbers obtained were :
22, 24, 25, 26, 28, 29, and 31. The mol. wts. of the
seven hydrocarbons, determined by the ebullioscope
method of Menzies and Wright (A., 1921, ii, 622),
indicated the following numbers of carbon atoms in
the respective hydrocarbon molecules : 23, 24, 26,
26, 28, 29, 31.
A. D a v i d s o n .
Hydrogenation of ethylene in presence of
metallic calcium. R. N. P e a s e and L. S t e w a r t
(J. Amer. Chem. Soc., 1925, 47, 2763—2766).—
Reaction between ethylene and hydrogen was not
observed when the mixed gases were bubbled through
liquid sodium-potassium alloy at 300°. Hydrogen
is adsorbed by metallic calcium at 200°, formation of
the hydride apparently not taking place at this
temperature. When a mixture of equal volumes
of hydrogen and ethylene is passed, at 200°, over
metallic calcium which lias been previously saturated
with hydrogen, rapid combination takes place and
the resultant gas contains up to 92-7% of ethane.
Ethane is also formed, but at a much slower rate,
when ethylene alone is passed, at 200°, over the
metal saturated with hydrogen, and a portion of the
gases remains adsorbed on the catalyst. On treating
the gas-saturated catalyst with hydrogen, a small
proportion of a hydrocarbon, apparently methane,
was obtained. The reaction appears to be of zero

order, and it is concluded that the intermediate
formation of calcium hydride is improbable.
F. G . W i l l s o n .
Stability of hexa-substituted ethanes. A. E.
and C. S. M a r v e l (J. Amer. Chem. Soc., 1925,
47, 2796— 2802).— DicycloJiexylphenylchloromclhane,
m. p. 122°, obtained by the action of acetyl chloride
in benzene on dicycZohexylphenylcarbinol (cf. Godchot, A., 1910, i, 104), yields s.-tdrdcjc\ohexyldiphenylethane, b. p. 170— 171°/l-75 mm., n'f; 1-6710, when
treated with molecular silver in toluene. This hydro
carbon is not oxidised when heated in air at 330°
for 30 min.
Reaction between ethyl hexahydrobenzoate and excess of magnesium cyefahexyl bromide
affords a product, b. p. 130— 133°/2 mm., presum
ably impure dicycZohcxylcarbinol. Tri-yy-dimethylAa-bntinen7jl chloride, m. p. 170— 171°, obtained by
tho action of phosphorus trichloride on the corre
sponding carbinol in toluene, darkens on keeping,
even in absence of light. When heated in toluene, it
is converted into a yellow, crystalline solid, m. p.
210— 220°, wrhich contains chlorine. The chloride
does not react with metals at the ordinary temper
ature, except with partial conversion into the above
solid. When heated on the steam-bath with mole
cular silver in toluene for 15 hrs., the resulting mixture
absorbs oxygen corresponding with the production of
the free radical tri-yy-dimethyl-Aa-bulinenylmethyl
in 50% yield, the oxidised mixture containing the
above solid, m. p. 210—220°, and a resinous, nonpurifiable material. The existence of this purely
aliphatic, free radical, as well as the stability of the
above tetrac?/cZohexyldiphenylethane, are in accord
with Lewis’ explanation of the existence of free
radicals.
F. G. W i l l s o n .
Gray

Preparation of hexachloroethane by the
chlorination of ethylene. G. E. M i l l e r (Ind.
Eng. Chem., 1925, 17, 1182— 1183).— See B ., 1925,

.
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Electropyrogenetic decomposition of ethyl
alcohol. F. G. M u l l e r (Helv. Chim. Acta, 1925, 8,
821— 825).—When an electric arc is maintained
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beneath tho surface of ethyl alcohol, the products are :
amorphous carbon, graphite, acetaldehyde (1*5%),
acetylenes condensed at —40° to —80° (0-3%), and
a gaseous mixture of tho composition : acetylene,
7—9-9% ; ethylene, 6-0— 9-6% ; carbon monoxide,
20—24% ; hydrogen, 40— 50% ; paraffins, 20-4—
6-8% . Traces of diacetylene are also present (sec
following abstract).
G. M. B e n n e t t .
Diacetylene [butadi-inene]. F. G. M u l l e r (Helv.
Chim. Acta, 1925, 8 , 826— 832; cf. Baeyer, B er,
1885, 1 8 , 2272; A., 1925, i, 626).— The gases evolved
in the electropyrogenetic decomposition of ethyl
alcohol (preceding abstract) are cooled to —30° to
—40° and from the liquid thus condensed the diacetyl
ene is removed as silver salt and preserved under
water (0-5— 1 g. from 1000 c.c. of alcohol). The gas
liberated from this salt by concentrated hydrochloric
acid is fractionated first at the ordinary pressure and
then in a vacuum with liquid air cooling. The pure
butadi-inene has m. p. —36° to —37°, b. p. +13-60.
Earlier observations are confirmed as to its copper salt,
silver salt, conversion by bromine into a hexabromido,
m. p. 181°, and by iodine into a di-iododiacetylene,
ra. p. 93°, exploding at 95°. The liquid polymerises
very rapidly at the ordinary temperature to an
insoluble, amorphous, dark brown solid not melted
at 350°, but exploding at a red heat.
G. M. B e n n e t t .
Symmetrical substitution derivatives of tri
methylene dibromide and pentamethylene dibromide. W. H. M i l l s and L. B a i n s (J.C.S,
1925, 1 2 7 , 2502— 2507).— Hydratropaldehyde reacts
with formaldehyde and potassium carbonate to give
fi-phenyl-$-?nethylpropanc-o.y-diol, m. p. 88°, b. p.
184°/17 mm. Prolonged action of hydrogen bromide
on the diacetate (b. p. 179°/20 mm.) yields ay-dibromo$-phenyl-$-methylpropane, b. p. 143— 146°/12 mm.
From the glycol, a.-bromo-y-hydroxy-$-phenyl-$-7nethylpropane, b. p. 173°/15 mm., and a-chloro-y-hydroxy-fiphenyl-$-methylpropane, b. p. 117— 118°/15 m m ,
were also prepared, and from the diacetate a-bromoy-acetoxy-$-phenyl-$-jnelhylpropane, b. p. 174— 174-5°/
18m m , was obtained. Hydrogen bromide reacts with
ay-diacetoxy-p-phenylpropanc to form a.y-dibromo$-phenylpropane, b. p. 152°/14 m m , which, like the
previous dibromide, has a strong geranium-like odour.
Di-P-phenoxyethylacetic acid treated with hydrogen
bromide yields ethyl a.s-dibromopentane-y-carboxylate,
b. p. 166— 167°/19 m m , which combines with piper
idine to form 4:-carbcthoxybispiperidinium-\ : V-spiran
bromide,

[C^ < C H ;c & > N< C H <cI?CH-C°2Et] Br
(hygroscopic crystals, picrale, m. p. 130°). This
passes on hydrolysis into ‘i-carboxybispiperidiniuml : V-spiran bromide, m. p. 289—290° (decomp.);
picrate, m. p. 169— 170°.
B. W. A n d e r s o n .
Action of sodium on bromoethylenes. A.
(Compt. rend, 1925, 1 8 1 , 671— 673).—
Ground sodium reacts with solutions of bromoethylene
derivatives to form hydrocarbons, without the liber
ation of hydrogen. With compounds of the type
CHRICHBr and CRBr!OH2, the substances CHB!CH2
K

ir r m a n n

and CRjCH are produced, the latter only in traces in
tho case of the second compound, together with small
quantities of certain condensation products which are
not formed by Wurtz’ syntheses. Derivatives of tho
type CRR'.'CHBr yield diolefinic hydrocarbons (cf.
Pogorzelsky, A , 1899, i, 785). Delacro’s interpret
ation of the reaction (cf. A , 1906, i, 476) is untenable,
since, among other things, the presence of water is
unnecessary and intermediate hydrocarbons are not
formed. The exact course of the reaction is unknown,
but a tentative explanation is offered.
S. I t . T w e e d y .
Formation of nitrosates from olefines. F. W.
(Ber, 1925, 5 8 , [JB], 2363—2370; cf.
Schaarschmidt and Hofmeier, A , 1925, i, 877).—
The formation of solid compounds by addition of
nitrogen peroxide appears to be in general a property
of such ethylenic compounds as contain the double
linking between a secondary and tertiary or two
tertiary carbon atoms. Tho yield of such compounds
is invariably far below that expected on theoretical
grounds. Attempts to base a method for tho deter
mination of ethylenic compounds on this reaction
are unsuccessful, since the yield of solid bisnitrosato
is dependent, not only on temperature, time, and com
position of the reaction mixture, but also on the
absolute quantity, so that reproducible results cannot
be obtained. The yield of (3-methyl-A^-butene
bisnitrosate from tho hydrocarbon and nitrogen
tetroxide in ether or light petroleum is about one-tenth
that from tho same weight of hydrocarbon, amyl
nitrite, and nitric acid. The yield of p-methyl-A*3pentene bisnitrosate from the hexene and nitrogen
tetroxide in light petroleum appears to increase up
to a certain point with increasing temperature (cf.
Schaarschmidt and Hofmeier, loc. cit.). Maximal
yields are obtained only when a certain time is given
for the process of polymerisation and the temperature
of the mixture is not allowed to exceed 0° greatly.
Sooner or later secondary changes commence in the
bluish-green liquid portions of the mixture, which may
ultimately cause the complete disappearance of the
solid bisnitrosate.
Further attempts to obtain a quantitative method
for the determination of olefines are based on the
assumption, as recorded in the literature, that tho
bluish-green liquid portions consist mainly of the
unimolecular form of the nitrosate, which might
possibly be combined with a suitable base and weighed
as the solid nitrolamine. The solid bisnitrosates react
readily with aniline, for example, giving the corre
sponding nitrolamine in a uniform yield of 70—80%.
The liquid products, however, do not yield similar pro
ducts and are therefore regarded as containing for the
most part compounds which differ in constitution or
configuration from the readily polymerised nitrosate.
This supposition is in harmony with the observation
that the process of polymerisation in tho original
mixtures occurs with comparative rapidity and that
the bulk of tho liquid products possesses no tendency
to polymerise to the bisnitrosate. Similarly, the addi
tion of nitrogen trioxide, nitrosyl chloride, or nitrosyl
bromide to ethylenic compounds appears generally
to give a mixture of products.
K

len gstedt
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The following compounds are incidentally described:
p-methyl-Afl-pcntene nitrosato, m. p. 116° (corr.);
{i-mcthyl-AV-pentcnc nilrolaniline, C12H j8ONo, m. p.
86°.
H. W r e n .
Dehydration of primary alcohols containing
tertiary radicals. A. F a v o r s k i and (M m e .) J.
Z a l e s s k i - K ib a r d i n e (Bull. Soc. chim., 1925, [iv], 37,
1227— 1234).—The dehydration of primary alcohols
containing a tertiary carbon atom, and in which two
of the groups attached to the latter are similar, when
effected by treatment of the chlorohydrin with alco
holic potassium hydroxide or pyridine, yields defines
in which the two identical groups are symmetrical
with respect to the double linking, one of these groups
migrating : CR2R'-CH2-OH -> C R R ':C H R (cf. Haller
and Bauer, A., 1913, i, 168; Favorski, J. Russ. Chem.
Soc., 1918, 50, 63). Blondeau’e deduction that in
the dehydration reaction the relative migratory
powers of the phenyl, methyl, ethyl, and benzyl groups
decrease in the order given applies only to particular
experimental conditions examined by him.
The chlorohydrin of methyl ethyl ketone, b. p. 85°/.
280 mm., 111°/761 mm., when heated successively
with magnesium and gaseous formaldehyde yields
hexane, hexylene, and $-methyl-$-ethylbutanol, b. p.
1110/145 mm., 155°/738 mm., d\ 0-8407, ng 1-4253
[allophanate, m. p. 102°, phenylcarbamaie), which on
oxidation with chromic acid yields a mixture of an
acid (silver salt, C-H130 2Ag) and an aldehyde (semicarbazone, C8H 17ON3, m. p. 174°). Hydrogen iodide
at 0° converts the alcohol into the iodohycLrin, which
with alcoholic potassium hydroxide affords y-methylAY-hcxene, b. p. 93-8—94-2°/755 111m.
R. B r ig h t m a n .
Transformation of alkylvinylcarbinols into
p-alkylallyl alcohols. R. D e l a b y (Compt. rend.,
1925, 1 8 1 , 722—724; cf. Baudrenghien, A., 1922, i,
710; Delaby, A., 1923, i, 753).— Ethylvinylcarbinol
when treated with bromine yields afi-dibromo-npentan-y-ol, which with sodium formate gives the
ap-diformate; this when heated and subsequently
treated with potassium hydroxide yields A^-pentena-ol, the yield of the last-named from ethylvinyl
carbinol being 20%.
L. F. H e w i t t .
Catalytic
hydrogenation
under
reduced
pressure. R. E s c o u r r o u (Chem. et Ind., 1925,
1 4 , 519— 529).— See B., 1925, 1011.
Substitution by halogen of the hydroxy-group
of secondary alcohols. P. A. L e v e n e and L . A.
M i k e s k a (J. Biol. Chem., 1925, 6 5 , 507—513).—
The halogenation, whether by means of hydrogen
iodide, thionyl chloride, or phosphorus pentachloride,
of butan-P-ol, 8-methylpentan-p-ol, and afi-diphenylethanol, resulted in all cases in a reversal of the
optical rotation.
d-8-Methylpentan-$-ol, prepared
from the racemic compound by the method of
Pickard and Kenyon (J.C.S., 1907, 91, 2058), had
[a]u +22-38° and gave, with hydrogen iodide, the
iodide, [oc]d —18-08°; 1-S-methylpenlan-(3-oZ, [a]g
—7-63°, with thionyl chloride in pyridine gave the
chloride, [<*]?? +20-41°; d-afi-diphenylclhanol, [a]"
+ 16-73°; with phosphorus pentachloride gave a$-diphenylethyl chloride, [a]g —2-13°, whilst the Z-isomeride
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with thionyl chloride gave a chloro-derivative having
[“ ] d +7-36°. The chlorination of these compounds
was attended with difficulties and was probably
accompanied by some racemisation.
C. R. H a r i n g t o n .
Aliphatic nitro-alcohols. E. S c h m id t , A.
and L. M a y e r (Ber., 1925, 5 8 , [13], 2430—
2434; cf. A ., 1923, i, 288).—The conditions under
which aliphatic nitro-alcohols can be rcduced to the
corresponding hydroxylamines without simultaneous
formation of the amines have been determined. The
success of the method appears to depend on the
maifitenanco of a suitable hydrogen-ion concentration
in the solution.
The preparation of ai-nitropcnlan-$-ol, b. p. 87—
8873 mm., d f 1-0847, nf, 1-4421, a-nitro-y-methylbutan-P-ol, b. p. 83— 84°/4 mm., and a-nitro-8methylpentan-p-ol, b. p. 90—91°/2 mm., 99— 100°/
6. mm., d f 1-0519, nf, 1-4433, is described in detail.
Reduction is effected with hydrogen in the presence
of palladised barium sulphate. Nitrometliane and
a-nitropropan-fi-ol in aqueous solution in the presence
of oxalic acid give hydrorylaminomelhane oxalate
(NHMe-0H)2,C2H20 4, m. p. 158° (decomp.), and
a.-hydroxylaminopropan-$-ol oxalate, m. p. 111°
(decomp.). In 96% alcoholic solution, a-nitrobutanfi-ol and a-nitropentan-fi-ol similarly afford a-hydroxylaminobvtan-$-ol oxalate, m. p. 100— 101° (decomp.),
and a-hydroxylaminopentan-$-ol oxalate, m. p. 99°
(decomp.), whereas for the production of a-hydroxylamino-8-methylpentan-fi-ol oxalate, decomp. 144— 145°,
the addition of acetic acid is necessary. a-Nitro-ymethylbutan-p-ol is hydrogenated in aqueous alcoholic
solution in the presence of oxalic acid to «.-hydroxylamino-y-methylbulan-$-ol oxalate, m. p. 106— 108°
(decomp.), whereas the production of a-hydroxylamino-octan-fi-ol oxalate, decomp. 142— 143°, requires
the simultaneous presence of acetic acid.
A s c h e r l,

H . W ren.

Catalytic preparation of ethyl ether from
ethyl alcohol by means of aluminium oxide.
R. H. C l a r k , W . E. G r a h a m , and A. G . W i n t e r
(J. Amer. Chem. Soc., 1925, 4 7 , 2748—2754).—By
passing ethyl alcohol vapour over aluminium oxide at
250°, an 80-8% conversion into ethyl ether and water
was obtained (cf. Pease and Yung, A., 1925, ii, 37)
and the reversibility of the reaction confirmed by
demonstrating the formation of alcohol when ether
and water are passed in equimolecular proportions
over the catalyst at the same temperature. The
catalysts were prepared (a) by precipitating aluminium
hydroxide slowly from an 8% solution of sodium aluminate (A120 3 : Na20 = l : 2) with 0-25jV-sulphuric acid,
washing the precipitate free from sulphate with cold
water, washing again with hot water, and drying by
heating gradually to 400°; (6) by precipitating a 10%
solution of the same salt slowly with carbon dioxide
and drying the washed precipitate at 350°; and (c)
by allowing a similar 10% solution to deposit alumina
by hydrolysis on keeping. Catalysts prepared by the
last two methods gave yields of ether lower than
50% unless complete removal of alkali was effected
by repeated heating to 400° and washing in hot water.
Catalyst (c), when free from alkali, gave the highest
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yields. No diminution in activity of the catalysts
was observed after the conversion of 1500 e.c. of
alcohol. A corrected table and chart aro given for
the determination of ether in mixtures of ether,
alcohol, and water by the method of Pease and Yung
(iloe. cit.).
F. G . W i l l s o n .

A ., 1893, i, 391) can be isolated. The formula
•'ODORAg< 'O O C R I is preferred to that suggested by

Simonini. The decomposition of these complexes by
water and by heat has been studied for the following
acids : acetic, hcxoic, phenylacetic, triphenylacetic,
cholic, crotonic, cinnamic, phcnylpropiolic, benzoic,
Preparation of aliphatic ethers. J. B. S e n - glycollie, lactic, mandelic, benzilic, oxalic, succinic,
d e r e n s (Compt. rend., 1925, 1 8 1 , 698— 700; cf. A.,
tartaric, glutaric, adipic, phthalic, hexahydropkthalic,
1923, i, 432; 1924, i, 638; 1925, i, 113).— Four more maleic, and fumaric, and for ethyl hydrogen succinate.
ethers have been obtained by heating the correspond With water they all react thus : 3(R,C02)2A g I+
ing alcohol with the proportion (by volume) of sul 3H20 —> 6R-C02H + 2 A g I+ A g I0 3, the complex
phuric acid mentioned at the temperatures given : taking up hydrogen 'with the formation of silver
n-heptyl ether, b. p. 261-5°/745 mm., with 3% of con hypoiodite, which passes into the iodide-iodate mix
centrated sulphuric acid at 145°; cetyl ether, m. p. 55°, ture. The thermal decomposition of the complex in
decomp, about 300°, with 4% of sulphuric acid tri tho fatty acid series leads to the formation of esters :
hydrate at 145°; sec .-amyl ether, b. p. 162° (corr.)/748 (R-C02)2A g I -> R -C 0 2R + C 0 2+ A g I (cf. Heiduschka
mm., cL\5 0-775, with 2-5% of concentrated sulphuric and Ripper, A., 192^, i, 894) and the same occurs to
acid at 120°; allyl ether, with 20% of sulphuric acid a less extent in the aromatic series (except phthalic
trihydrate at 105°. With increase in mol. wt. less acid, cf. Birnbaum and Reinherz, A., 1882, 970). The
acid is required to accomplish etherification and complexes from many acids evolve only a small
secondary require less acid than primary alcohols.
amount of carbon dioxide and the acid is largely
L . H . H e w it t .
regenerated, hydrogen being withdrawn from a
part of the substance thus : 2(RH-C02)2AgI —>Organic phosphoric acid derivatives. I. 2RH-C02H +(R -G 02)2AgI-|-AgI. Far more than half
Formation of primary phosphoric esters. F. the original acid is regenerated, showing that a com
Z e t z s c h e and M. N a c h m a n n (Helv. Chim. Acta,
plex which has once lost hydrogen tends to lose more.
1925, 8, 943—945).—Monoalkyl phosphates have The complex from succinic acid yields maleic acid (cf.
been obtained, in 9— 17% yield, as barium salts by Birnbaum and Gaier, A., 1880, 801), that from
interaction of organic halides with an aqueous- glutaric acid yields y-butyrolactone (cf. Windaus and
alcoholic solution of silver dihydrogen phosphate in Kliinhardt, A., 1921, i, 392) and that from ethyl
presence of an excess of phosphoric acid to prevent hydrogen succinate yields ethyl p-carbethoxyethyl
the formation of the di-silver salt. The following are succinate, b. p. 166—171°/12 mm. In no case could
described : barium benzyl phosphate, CH2Ph-O P03B a; a hydrocarbon be isolated during the decomposition
barium allyl phosphate, + H 20 ; barium $-bromoethyl of the complex and hence, contrary to the statement
phosphate, + E t 0 H + H 20 ; barium y-iodo-^-hydroxy- of Birnbaum and Gaier (loc. cit.), the mechanism
propyl phosphate, +E tO H , from di-iodo-n-propyl cannot be similar to those of the Kolbe electrolysis or
alcohol, and barium y-bromo-n-propyl phosphate, the decomposition of diacyl peroxides (cf. Fichter and
-j-EtOH, from trimethylene dibromide.
Fritsch, A., 1923, i, 438). It is concluded that the
G. M. B e n n e t t .
free radical R-C02 does not take part in any of the
Oxidation of secondary mercaptans. P. A. reactions, but that the complex as a whole is always
involved.
R. W. W e s t .
L e v e n e and L. A. M ik e s k a (J. Biol. Chem., 1925,
6 5 , 515— 518).— Z-P-Iodoi'sohcxane was converted
Do free alkyl radicals occur in the Kolbe
(with some racemisation) into the corresponding
mercaptan, the least racemised preparation of which electrochemical synthesis of hydrocarbons ?
had [a]'" 4 -21-21° ; on oxidation with nitric acid H. E r l e n m e y e r (Helv. Chim. Acta, 1925, 8 , 792—
this yielded Z-tsohexane-p-sulphonic acid, [«]„’ 797).—The production of methyl bromide or iodide,
—6-68°; a$-diphenylethyl mercaptan, [a]® +8-56°, when the Kolbe electrolysis of potassium acetate is
gave, on oxidation, a^-diphenyletkylsuiphonic acid, carried out in presence of sodium bromide or iodine,
Mi? -36-40°. This reversal of rotation on oxidation which has been cited as evidence for the transitory
is similar to that observed in the casé of other mer existence of free radicals, has now been shown to
captans (A., 1924, i, 940) and resembles that accom occur only to the extent of a 0-5% current yield,
panying the halogenation of secondary alcohols (cf. whereas the figure for by-products normally present
this vol., 45). The latter fact suggests that the stereo is 2—3% . Moreover, the usual yield of ethane is
chemical relationships between the mercaptans and still obtained in these experiments. The formation of
the sulplionic acids are similar to those between the methyl halide is accounted for on the assumption that
peracetic acid occurs at the anode, and reacts as
alcohols and their halogen derivatives.
follows:
Me-C03H + H X = M e X + C 0 2+ H 20 , this
C. R . H a r in g t o n .
reaction having been found to occur with synthetic
Occurrence of free radicals in chemical peracetic acid.
G. M. B e n n e t t .
reactions. IV. Decomposition by iodine of
silver salts of organic acids. H. W i e l a n d and
Action of phenylhydrazine and hydrazine on
F . F is c h e r (Annalen, 1925, 4 4 6 , 49— 76).— By the fats and fatty acids. J. v a n A l p h e n (Rec. trav.
interaction of iodine with the silver salts of organic chim., 1925, 4 4 , 1064— 1070).—The observations of
acids, the complex substances described by Simonini Falciola (A., 1920, i, 476) as to the action of hydrazine
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on fats have been repeated, using an absolute methylalcoholic solution of hydrazine, and the direct form
ation of the hydrazides of the fatty acids has been
confirmed. Not only oleic acid, but also the unsatur
ated acids of linseed oil are reduced in the process,
yielding stearylhydrazide. The substitution of
phenylhydrazine for hydrazine leads to the production
of phenylhydrazides of -each acid without any
reduction of the unsaturated acids. The fatty acids
are isolated from the hydrazides by heating with
dilute sulphuric acid and benzaldehyde. Palmitylphenylliydrazide, m. p. 110-5°, is prepared by heating
the acid or its esters with phenylhydrazine at 130—
150°; its m. p. is not depressed by admixture of
stearylphenylhydrazide.
Ricinoleylplienylhydrazide,
m. i). 63°, is obtained in a similar manner from castor
oil.
Stearylhydrazide reacts with aldehydes to
yield stearylhydrazones; benzylideneslearylhydrazone,
C17H35,CO'NH,NICHPh, m. p. 83°, and o-nitrobenzylidenestearylhydrazone, m. p. 97-5°, are described.
G. M . B e n n e tt.
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A‘-elaidic and A0-elaidic (¿sooleic) acids, and a liquid
containing ordinary oleic acid and its Al-isomeride.
B. W. A n d e r s o n .
Structure of chaulmoogric and hydnocarpic
acids. R. L. S h r i n e r and R. A d a m s (J. A m er.
Chem. S oc, 1925, 4 7 , 2727—2739).— Chaulmoogric
acid is reduced rapidly by hydrogen in alcoholic
solution in presence of platinum oxide to dihydrochaulmoogric acid, m. p. 71— 72° (cf. Barrowcliff
and Power, J.C.S, 1907, 9 1 , 557), hydnocarpic acid
yielding similarly dihydrohydnocarpic acid, m. p.
64— 65° (cf. Dean and Wrenshall, A , 1921, i, 91;
U.S. Pub. Health B ull, 1924, 1 4 1 , 25). Methyl
chaulmoograte and methyl hydnocarpate are reduced
analogously, with formation of methyl dihydrochaulmoograte, m. p. 27°, b. p. 204—205°/10 m m , d$
0-9018, nf, 1-4356, and methyl dihydrohydnocarpate,
b. p. 187— 188°/10 m m , d“ 0-9057, n f 1-4523.
Bromodihydrochaulmoogric acid (cf. Power and
Gornall, J.C.S, 1904, 8 5 , 838, 851), m. p. 37— 38°,
is converted by the action of alcoholic potassium
hydroxide into a mixture containing 22% of chaul
moogric acid. Ethyl bromodihydrochaulmoograte,
[® ] d H-7T°, obtained by the action of hydrogen
bromide on ethyl chaulmoograte in light petroleum,
yields similarly a mixture containing 5-4% of chaul
moogric acid. Oxidation of this mixture with dilute
aqueous potassium permanganate at 18—20°,
followed by esterification of the product with methyl
alcohol, affords a methyl ester, m. p. 64— 65°, b. p.
220— 250°/9 m m , which, on hydrolysis, yields the
corresponding acid, m. p. 125— 126°, previously
designated by Barrowcliff and Power (loc. cit.) as
y-keto-p-methyl-n-pentadecane-aa'-dicarboxylic acid.
On reduction with amalgamated zinc and hydro
chloric acid, however, this ketonic acid affords
w-hexadecane-aa'-dicarboxylic acid, m. p. 118°, which
was synthesised by the electrolysis of potassium
ethyl sebacate, and is therefore S-keto-n-hexadecaneaa'-dicarboxylic acid, its derivation from chaul
moogric acid being formulated as follows :

Action of halogens on acraldehyde in dilute
aqueous solution. Trihalogenated propionic
acids. A . B e r l a n d e (Bull. Soc. chim , 1925, [iv],
37, 1385— 1394).— a-Monosubstituted acraldehydes
are readily obtained by the action of halogens on
acraldehyde in dilute aqueous solution. It is
improbable that hypochlorous or hypoiodous acid plays
any part in the reaction, since under the conditions
described these acids yield only traces of the a-halogenated acraldehyde. Thus acraldehyde with 1 mol. of
2-67% bromine water gives an 80% yield of a-bromoacraldehyde, nf, 1-501, d 1-67 when freshly distilled,
increasing to 1-90 after 15 days at 25°. Bromine in
ethereal solution converts it into aap-tribromopropaldehyde, oxidised by fuming nitric acid (cf. Moureu
and Chaux, A ., 1924, i, 1281) to axp-tribromopropionic
acid, m. p. 94° (yield 70%). The ethyl ester has
2-084, ?(.“ 1-532, b. p. 140— 142°/30 mm. Similarly,
chlorine in carbon tetrachloride gives (yield 75%)
a.$-dichloro-tx.-bromopropaldehyde, b. p. 81°/45 m m ,
d!a 1-83, Wj> 1-511, oxidised to afi-dichloro-a-bromoHBr
propionic acid, m. p. 61— 62° (ethyl ester, b. p. 132— C H = C H ^
---- >
C02
133°/45 m m , da 1-161, nf, 1-482). a-Chloroacralde- CH ’CHf>
CEL-CHBr.
k o ii
hyde, obtained in 50% yield, similarly yields a«¡3-in>
q jj"__0 jjO >CH*[CH2]12,CO2Et
chloropropaldehyde, b. p. 63°/42— 45 m m , d2* 1-470,
nf, 1-473, oxidised to aa$-trichloropropionic acid, m. p. CH,- CEL
KMnO,
50— 52° (ethyl ester, b. p. 121°/55 m m , da 1-36, ri~‘ ¿ H - C H > C-[CH2^ C0*H — *■
1-458), and a-chloro-a$-dibromopropaldehyde, b. p.
C02H-[CH2]3-C0-[CH2]12-C02H.
105°/pa m m , iP 2-17, nf, 1-548. a-Chloro-a.$-dibromopropionic acid, m. p. 73°, its calcium salt (+ 2 H aO, On treatment with ozone in glacial acetic acid
lost at 110°), and ethyl ester, b. p. 142— 143°/45 m m , solution, followed by decomposition of the ozonide
da 1-84, n f 1-504, are described. a-Iodoacraldehyde, according to the method of Helferich and Schafer
(Ais, obtained
1925, i, 7),
chaulmoogric
acid yields a vitreous
b.
p. 31°¡8— 9 m m , da 1-82,
in 25%
yield
by the action of iodine in aqueous potassium iodide. solid, which, when treated with dry ammonia in ether,
The product rapidly becomes very viscous, probably yields ammonium ay-dialdehydo-n-pentadecane-v.' through polymerisation, as the analytical figures carboxylate, and, when oxidised with chromic acid in
glacial acetic acid, followed by esterification with
remain unchanged.
R. B r ig h t m a n .
methyl alcohol, affords trimethyl w-pentadecaneisoOleic acid and other unsaturated fatty aa'y-tricarboxylate, m. p. 37— 38°, identical with
acids formed by distillation of i-hydroxystearic that obtained by esterification of the acid produced
acid. V. V e s e l y and H. M a j t l (Chem. Listy, 1925, by direct oxidation of chaulmoogric acid with potass
ium permanganate (cf. Power, loc. cit.). Methyl
1 9 , 345— 356).— Pure i-hydroxystearie acid yields on
distillation a solid consisting of a eutectic mixture of chaulmoograte yields, similarly, a liquid, non-purifi-
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able product, from which, on treatment with hydroxylamino, the dioxime of methyl «.y-dialdehydon-pentadecane-oL'-carboxylate, m. p. 93—94°, was
obtained. An isomeric dioxime, m. p. 102— 103°,
was produced under different conditions. Consider
ation of the above reactions, and a review of other
transformations of chaulmoogric acid, lead to tho
conclusion that tho cycZopentene form of Power’s
suggested tautomeric structuro gives adequate repre
sentation of the structure of chaulmoogric acid, and
that it is not actually a tautomeric substance.
F. G. W i l l s o n .

Methyl and ethyl dibromoglutarates were con
densed with the sodium derivatives of malonic,
eyanoacetic, benzoylacetic, and acetoacetic esters.
In each case a cycZobutano ester (I) and a bromocycZopropane ester (II) were formed :
,CH-C02Et(Me)
pjx \
(I.) CH2( > C R -C 02Et(Mc) ( CO-Pli CO -Me)
\CH-C02Et(Mo)
V LU Lh’ i U Ale >
/iTT <^'CII-C02Et(Me)
pi 1 <^-'C(C02Et),C0
2 CBr-C0",Et(Me)
2 C(CO„Et)-CH-•CO,Et
(II.)

(III)

Action of ethyl acetopyruvate on diazonium I11 the case of sodiomalonic ester, tho compound II
hydroxides. F a v r e l and C. H. R. Z. J e a n (Bull. further condenses to the sodium derivative of ethyl
Soc. chim., 1925, [iv], 37, 1238— 1241).—The sodium ketoiZZcycZopentanetricarboxylate (III). Tho cycloderivative of ethyl acetopyruvate reacts readily with butano ester predominates (yield 70—S0% in one
diazonium compounds either in acetic acid or in the case) when tho condensation is carried out in absence
presence of a large excess of hydrochloric acid, yield of alcohol, e.g., in benzene. Ethyl bromocyclopropancing crystalline substances which arc soluble in alkali dicarboxylate on hydrolysis yields 1-bromocycloproand are provisionally regarded as hydrazones of the pane-1 : 2-dicarbo.vylic acid, m. p. 175° (aniline salt,
type C02Et-C0'C(C0Mc)!N-NHAr. Benzcncdiazon- m. p. 132°). Ethyl cyclobvtane-l : 2 : 2 : 3-tetracarbium chloride in acetic acid gives 96% of tho theoretical oxylate is an oil, b. p. 195— 198°/12 mm. Methyl
yield of the y-phcnylhydrazone of ethyl acetopyruvate, eyclobutanetetracarboxylale exists in a solid, m. p.
m. p. I l l — 112°; in hydrochloric acid the yield is 78°, and a liquid, b. p. 193— 195°/15 mm., form.
78%. Tho y-o-tolylhydrazone, lemon-yellow needles, Pure meso- and rfZ-isomerides of methyl dibromo
m. p. 67— 68°; yp-tolylhydrazone, green, m. p. 113— glutarate, separately condensed in benzene solution
114°; y-o-nitrophenylhydrazone, yellow, m. p. 144— with methyl malonate, gave in each case a mixture
145°; ■y-m.-nitrophenylhydrazone, m. p. 106— 107°; of the solid and liquid forms of the c?/cZobutane ester,
yp-nitrophenylhydrazone, m. p. 137— 13S°; y-m- so that these condensations yield no evidence as to
cUorophenylhydrazone, yellow, m. p. 91—92°, and the configurations of the dibromoglutaric esters.
tho y-m.-bronwphenylhydrazone, m. p. 99— 101°, are A similar result was obtained in condensations -with
similarly obtained in yields varying from 73% to methyl cyanoacetate. Descriptions are given of
ethyl-2-cyanocyc\obutane-l : 2 : 3-tricarboxylate, b. p.
99% of theory.
R. B r i g h t m a n .
210—215°/20 m m .; methyl 2-cyanocyc\6bvtaneOxidation of oxalic acid with potassium 1 : 2 : 3-lricarboxylate, solid form, m. p. I l l — 112°;
permanganate. G. S c h k f f (Biochem. Z., 1925, liquid form, b. p. 185— 190°/12 m m .; ethyl 2-benzoyl1 6 0 , 390— 397).—When potassium permanganate in oyc\obutane-\ : 2 : 3-lricarboxylate, and ethyl 2-acetylexcess reacts with oxalic acid in the presence of cyc\obutane-\ : 2 : ‘¿-tricarboxylate, b. p. 195°/18 mm.
sulphuric acid at 70°, tho reduction is greater than Hydrolysis of ci/cZobutanetetracarboxylic esters yields
that calculated from the equation 2KMn04+3H>S04 a mixture of cis- and trans-cyclohuta.no-1 : 2 : 3-tri+ 5C 3H20 4= K 2S04+2M nS04+10C 02+SH 20 . “ If carboxylic acids (Goldsworthy and Perkin, J.C.S.,
the reaction time is constant, tho permanganate 1914, 1 0 5 , 2665). The Irans-iorm has been partly
reduced is proportional to the oxalic acid present. resolved into two optical enantiomorphs by crystal
The secondary reaction, which is not completed in lisation of the quinine salt.
A. D a v i d s o n .
30 min., is thought to be 2KMn04+3M nS04+ 2 H 20
Addition of cyanoacetic esters to esters of
= K 2S04+ 2 H 2S04+ 5M n 02.
E. C. S m i t h .
glutaconic and (3-methylglutaconic acids. E. P.
Configuration of aa'-dibromodibasic acids. K o h l e r and G. H. R e i d (J. Amer. Chem. Soc., 1925,
IV. aa'-Dibromoglutaric acids. H. R. I n g and 4 7 , 2803—2811).— Using carefully purified materials,
W. H. P e r k i n , jun. (J.C.S., 1925, 1 2 7 , 2387—2399; methyl cyanoacetate condenses with dimethyl glutcf. ibid., 1921, 1 1 9 , 1393; A., 1924, i, 1039, 1162).— aconate in methyl alcohol in presence of just sufficient
Dibromination of glutaric acid yields a mixture of sodium mcthoxide to ensure alkalinity, with formation
«¡eso-aa'-dibromoglutaric acid, m. p. 170°, and the of the normal additive product (yield about 82%),
(ZZ-acid, m. p. 142°. The methyl and ethyl esters which is converted, by the action of hydrochloric
have been prepared by Ingold’s method (ibid., 1921, acid, into methanetriacetic acid (cf. Dreifuss and
1 1 9 , 316). Ethyl ax'-dibromoglutarate, b. p. 162°/
Ingold, J.C.S., 1923, 1 2 3 , 2967), of which the dianilic
14 mm.,is an inseparable mixture of the twoisomerides. acid has m. p. 206° (cf. Ingold, ibid., 1921, 1 1 9 , 352).
Methyl meso-aa'-dibromoglutarate, m. p. 45°, was The yield of condensation product is greatly reduced
obtained by boiling the wi&so-acid in methyl alcohol when Thorpe and W ood’s procedure is followed (ibid.,
containing 10% of sulphuric acid, while tho dl-esfer, 1913, 1 0 3 , 1597), or if the reactants are not carefully
obtained similarly from the (ZZ-acid, forms an oil, freed from water and acid. Under similar conditions,
b. p. 143— 145o/10 mm. By heating the dibromo- no reaction was observed between ethyl cyanoacetate
esters in methyl alcohol with sodium iodide, a solid and the ethyl esters of either of the isomeric p-mcthylmethyl az'-di-iodoglutarate, m. p. 75°, and a liquid glutaconic acids. Operating under the conditions of
ester were obtained.
Thorpe and Wood (loc. cit.), a pale yellow liquid, b. p.
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yieldsbromomethanesulphonicacid (barium salt + H ?0).
On the other hand, when the barium or ammonium
salt is heated at 160— 190° with excess of base it
suffers a profound decomposition. The potassium
salt is quantitatively reduced in cold aqueous solution
by potassium sulphite to give sulphoacetic acid.
G. M. B e n n e t t .
Reduction of aldehydes and ketones in the
presence of platinum-black. M. F a i l l e b i n (Ann.
Chim., 1925, [x], 4, 156— 182).—'The effect of im
purities present in the catalyst on the products
obtained by the catalytic reduction of aldehydes and
ketones with platinum-black have been studied by
the preparation of a pure platinum catalyst to which
known amounts of iron, aluminium, and silica were
added. The catalyst was prepared by the method
of Loew (A., 1890, 453), the metallic impurity being
introduced before the reduction of the chloroplatinic
acid. The essential factors for the preparation of
an active catalyst are that the reduction should
proceed slowly, and be carried out at a low temperature
by the slow addition of the alkali, and the precipitated
platinum well washed and aerated. In the reduction
of aliphatic ketones without a solvent, the use of a
pure platinum catalyst favours the reduction of the
carbonyl group to a methylene group, the hydro
carbon being the main or sole product. Thus acetone
yields propane, methyl ethyl ketone yields butane
and sec.-butyl alcohol, and methyl propyl ketone
yields pentane. In aqueous solution, acetone also
yields only the hydrocarbon when a platinum-silica
catalyst is used. In all cases, the use of a platinumiron catalyst (iron 5— 10% ) causes almost quantitative
reduction to the secondary alcohol, no hydrocarbon
being produced. In the reduction of ethyl acetoacetate, either without solvent or in ether or n-hexane
solution, a pure platinum catalyst yields oidy ethyl
butyrate, whilst with a platinum-iron catalyst
quantitative reduction to ethyl p-hydroxybutyrate
occurs. A platinum-aluminium catalyst gave similar
results, only a trace of ethyl butyrate being obtained,
but a platinum-silica catalyst yielded both reduction
products, its action being intermediate between that
of the pure platinum and the platinum-iron catalysts.
In alcoholic solution, however, with a pure platinum
catalyst comparable yields of the two reduction
products were obtained, this solvent favouring the
production of the hydroxymethylene rather than
the methylene group. Ethyl (3-hydroxybutyrate is
not an intermediate in the reduction of ethyl acetoacetate to ethyl butyrate, since it is not reduced by
the platinum catalyst in ether or ethyl acetate solu
tions.
J. W . B aker.
Hydrogenation of aldehydes and ketones in
the presence of platinum-black. Hydroxysubstituted styryl methyl ketones. M . F a i l l e b i n
(Ann Chim., 1925, [x], 4, 410— 496).—The use of
pure platinum-black and of platinum-black contain
ing iron, aluminium, or silica (cf. preceding abstract)
has been extended to the catalytic reduction of a large
number of ketones and aldehydes of the type
R'CHICH'CO'CHj and R-CHO, where R is a sub
stituted phenyl group. In general, subsequent to
the reduction to the corresponding saturated ketone

which is the primary reaction, the use of a platinumiron catalyst causes quantitative reduction of the
carbonyl group to a secondary alcoholic group, whilst
with a pure platinum catalyst it is reduced to a
methylene group, followed by deep-seated reduction
in the benzene nucleus. Reduction of a methoxygroup attached to the nucleus also occurs in this
case, but only in accordance with the scheme R-OMe
—>- RH+Me*OH, the benzene nucleus being always
simultaneously reduced to a cyc/ohexane ring. The
differential effect of the various catalysts is also
observed in the reduction of aldehydes, but is less
sharply defined, the platinum-iron catalyst giving
a quantitative yield of the secondary alcohol, whilst
pure platinum causes incomplete reduction to the
hydrocarbon, the action of the two catalysts being
more similar with aromatic aldehydes. A summary
of the reductions effected, usually in acetic acid or
ethyl acetate solution, is as follows : o-methoxystyryl
methyl ketone on reduction with a fatigued catalyst
(the action being very rapid) yields p-o-methoxyphenylethyl methyl ketone, b. p. 147°/10 mm., 81°/
0-16 mm., Tip 1-5215, d's 1-050, which on reduction
with a platinum-iron catalyst yields 8-o-meihoxy■phenylbulan-$-ol, b. p. 144°/13 mm., 90—91°/0-5 mm.,
?i’,5 1-5245, dm 1-044 (benzoate, b. p. 212°/19 mm.,
163°/0-3 mm.), whilst a pure platinum catalyst
yields 8-q/cZohexylbutan-p-ol (main product), 8-2methoxycyclohexylbittan-fi-ol, b. p. 73°/0-16 mm.,
1-4625, d*>s 0-970 (acetate, b. p. 133-5— 134°/
9 mm., Mj} 5 1-4540, d-' :‘ 0-972), 8-c!/c/ohexyl-n-butane,
5-o-methoxyphenylbutan-p-ol, and possibly 8-2-methoxyci/cfohexyl-H-butane; p-methoxystyryl methyl
ketone yields p-p-methoxyphenylethyl methyl ketone,
w'hich with a platinum-iron catalyst yields 8-p-methoxyplienylbutan-$-ol, b. p. 107°/0-5 mm., n™ 1-5249,
d16 1-042 (acetate, b. p. 160°/14 mm., 104°/0-25 mm.,
?iu 1-4956, diX 1-0322; benzoate, b. p. 172°/0-3 mm.,
n'H 1-5427, d* 1-080), whilst with a pure platinum
catalyst it yields, in addition, 8-cycZohexyl-n-butanc,
SA-metlioxycyclohexyl-n-butane, b. p. 47°/0-25 mm.,
wJJ 1-4645,
0-907, ( ? )p-methoxyphenyl-?i-butane,
8-ci/cZohexylbutan-P-ol,
8-4-methoxycyclohexylbuianP-ol, b. p. 84°/0-25 mm., »2 1-4635, d'7 0-956 (benzoate,
b. p. 207°/9 mm., 150°/0-25 mm., ng 1-5101, <Z1S
1-052). Reduction with a platinum-aluminium
catalyst yields 8-p-methoxyphenylbutan-p-ol (60%)
together with the products obtained when platinum
is employed, and, in addition, the hydrocarbon
6-p-methoxyphenyl-?*-butane. Reduction of the
8-p-methoxyphenylbutau-p-ol yields only the corre
sponding 8-ci/cZohexyl and 8-4-methoxya/c?ohexyl
alcohols, and this compound cannot, therefore, be
an intermediate product in the reduction of the
original ketone with a pure platinum catalyst.
Reduction of 4-hydroxy-3-methoxystyryl methyl
ketone yields p-4-hydroxy-3-methoxyphenylethyl
methyl ketone (zingerone), which on reduction with
a platinum-iron catalyst gives SA-hydroxy-3-methoxyphenylbutan-$-ol, b. p. 192°/15 mm., 138°/0-25 mm.,
1-5431, d'~ 1-135 (diacetate, m. p. 46°, b. p. 143°/
0-25 mm., n“ 1-5000, dx 1-121; benzoyl-derivative,
m. p. 84°; b. p. 198°/0-25 m m .); 3 : 4-dimethoxystyryl methyl ketone on reduction yields P-3 : 4-dimethoxyphenylethyl methyl ketone, which, reduced
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with a platinum-iron catalyst, yields 8-3 : i-dimethoxy- sulphuric acid until the first traces of free phosphoric
plienylbutan-$-ol, b. p. 125°/0-2 m m , ri$ 1-5316, acid appear. Dextrosemonophosphoric acid is
d18 1-095 (acetate, b. p. 132°/0-3 m m , n’J 1-509, dia isolated as the barium salt and lsevulose demon
1-086). Reduction of piperonal ketone (cf. Vavon strated in the residue.
E . C. S m i t h .
and Faillebin, A , 1919, i, 447) with a platinum-iron
Preparation
of
raflinose
from
cotton-seed
catalyst yields 8-3 : i-inrthylcnedioxyphenylbulan-fi-ol,
meal.
D . T. E n g l is , R. T. D e c k e r , a n d A . B.
b. p. 168°/10 m m , 120°/0-3 m m , 7$ 1-5340, da 1-146
(acetate, b. p. 125°/0-5 m m , ng 1-5104, d20 1-134; A d a m s (J. A m e r. Chejn. S o c , 1925, 4 7 , 2724— 2726).
— See B , 1925, 1004.
benzoate, b. p. 245°/13 m m , ng'0 1-5550,
1-170),
but with a pure platinum catalyst reduction is
Sugars. VI. H. K i l i a n i (Ber, 1925, 58, [J3],
difficult, less than 1 mol, of hydrogen being taken up, 2344—2362; cf. A , 1923, i, 1059).—Although the
and no definite products could be isolated. By sodium salt of cZ-saccharolactone crystallises very
comparative reduction experiments on the white readily when pure and is sparingly soluble in cold
and yellow forms of piperonal ketone (cf. Haber, water, it is not suitable for the isolation of ¿-saccharic
A , 1891, 704) the author’s view that the yellow form acid from the products obtained by the action of
is merely piperonal ketone contaminated with nitric acid on dextrose or starch, since its separation
dipiperonal ketone (cf. Vavon and Faillebin, loc. cit.) is readily inhibited by the presence of foreign matter.
is confirmed. In exception to the general behaviour, It is remarkable that the sodium salt readily separates
the reduction of acetophenone with a platinum-iron when a solution of ¿-saceharolactone in water is
catalyst yields a large amount of the hydrocarbon, treated with crystalline sodium acetate, but not when
ethylbenzene, whilst p-benzoquinone is reduced to it is neutralised by sodium hydroxide. The sodium
quinol. . j'soValeraldeliyde and heptaldehyde with a salt is not reduced by aluminium or sodium amalgam
platinum catalyst yield, respectively, ?z-pentane and to glycuronic acid; the free lactone is, however,
isoamyl alcohol, and «-heptane and n-heptyl alcohol, reduced in acid solution to glycuronolactone (yield
but with a platinum-iron catalyst oidy the alcohol is 30%).
obtained. Reduction of acetaldehyde is slow, ethyl
For the preparation of ¿-saccharic acid (cf. Kiliani,
alcohol being the only product. Benzaldehyde yields loc. cit.), rice starch is allowed to remain in contact
toluene, methylc)/c/ohexane, and benzyl alcohol when with nitric acid (20%) in proportion of 1 g. to 3-4 c.c.
a platinum catalyst is employed, and a quantitative for 12 hrs, after which the temperature is gradually
yield of the alcohol when iron, aluminium, or iridium raised in a manner depending on the weight of starch
is present in the catalyst. Reduction of the enolic taken. The product is finally heated for several
forms of ethyl acetoacetate, ethyl oxalacetate, and hrs. at 100°, after which the oxalic acid is removed
acetylacetone were studied, the products obtained by calcium carbonate. The residual acid solution
being the same as those produced from the ketonic is neutralised completely with potassium hydroxide,
modifications. In the case of acetylacetone, reduction concentrated at 50°, and treated with so much acetic
with a platinum-iron catalyst yields mainly the acid that potassium hydrogen (Z-saccharatc is formed.
dihydroglycol, no acetylaeetonate of ferrous iron The latter is crystallised if necessary from water and
being formed, but with a platinum-aluminium transformed successively into the normal potassium
catalyst the same products are obtained as with a and calcium salt from which cZ-saccharomonolactone
pure platinum catalyst (mainly ?i-pentane), the alumin is obtained by the aid of oxalic acid. The lactone
ium being removed as its acetylaeetonate. Two does not readily pass into ¿-saccharic acid hi aqueous
alternative theories to explain the differential action solution at 20-7°.
of the catalysts are discussed.
J. W. B a k e r .
The following method is very suitable for the pre
paration of Z-arabonic acid from cherry gum (cf.
Acetone-isoacetone equilibrium. W. L. E v a n s
Neuberg and Hirschberg, A , 1910, i, 653). The
and W. D. N ic o l l (J. Amer. Chem. S oc, 1925, 4 7 ,
2789—2792).—When freshly precipitated mercuric gum is hydrolysed by 2% hydrochloric acid at 100°
oxide is treated -with acetone in presence of potassium and the filtered solution is oxidised with bromine.
After neutralisation of the acid with freshly slaked
hydroxide, it is converted into the compound'
lime, the solution is immediately evaporated until
(Me-COICH2)2Hg,2HgO, the formation of which was
a solid skin is formed. Calcium Z-arabonate separates
used to investigate the enolisation of acetone to
very slowly from the cold solution, crystallisation
isoacetone in presence of alkali (cf. Evans and Looker,
A , 1922, i, 102). The results obtained indicate that usually requiring several weeks for completion.
the enolisation of acetone is entirely analogous to The crude salt is very easily recrystallised from
that of ethyl acetoacetate and similar compounds. water, and the pure salt readily gives Z-arabonolactone
after treatment with oxalic acid. Brucine Z-arabonate
In presence of 0-0369J/-alkali, 26-5% of the acetone
has 4HaO (cf. Nef, A , 1908, i, 5).
is present as the enolic form. Further increase in
For the preparation of Z-mannonie and Z-gluconic
alkali concentration does not increase the enolisation,
for which a logarithmic relationship holds from the acids (cf. Kiliani, A , 1922, i, 223), a mixture of
Z-arabinose and hydrocyanic acid is added to a very
above concentration of alkali d o ™ to 0-0021J/.
concentrated barium hydroxide solution contained
F. G. W i l l s o n .
in a dish immersed hi briskly boiling water. The
Partial hydrolysis of sucrosephosphoric acid product is evaporated as rapidly as possible on the
to d-laevulose and dextrosephosphoric acid. water-bath to a thick syrup, and is subsequently
J. H a t a n o (Biochem. Z , 1925, 1 5 9 , 175— 178).— well stirred with a spatula until ammonia almost
Sucrosemonophosphoric acid is warmed with dilute ceases to be evolved. The barium is removed with
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the necessary amount of sulphuric acid, after which
the solution is evaporated to a syrup and worked up
for Z-mannonolactone and brucine Z-gluconate as
previously described. The latter salt is more readily
crystallised from a very little water than from 85%
alcohol. Contrary to previous observations (loc. tit.),
it contains an appreciable proportion of brucine
Z-mannonate. Separation of the acids is completely
effected by transforming the brucine into the barium
salts, since barium Z-gluconate crystallises readily,
whereas barium Z-mannonate does not. Pure brucine
Z-gluconate has m. p. 167— 168°.
The sparing solubility of normal sodium mucate
in water (cf. Khotinska and Epifanova, A., 1925,
i, 783) has been observed previously by the author;
the statement that the anhydrous salt is insoluble in
boiling water is incorrect. Calcium mucate and
calcium galactonate form a crystalline double salt,
[CH*0H]4(C02)2Ca(C6H n 0 ,)2,8H20 . The probability
that Iviliani’s “ oxygluconic acid ” is identical with
¡3-ketogluconie acid obtained by the action of barium
liypobromite on dextrose and fermented to (Z-arabinose
has been suggested by Honig and Tempus (A., 1924,
i, 712). The calcium salt of Kiliani’s acid does not
yield arabinose when fermented with pure yeast (cf.
van Niel and Visser’t Hooft, A., 1925, i, 1237).
The preparation of ¡3-glucoheptonolactone is greatly
simplified if the mother-liquor from which the
a-compound has separated is treated with only
2—2-5 parts of water and the solution is saturated
with brucine at 35°. The brucine salt is converted
into the barium salt, and thence into (3-glucoheptonolactone, which crystallises readily.
Acetyl-d-galactonic acid, C6H u OeAc, m. p. 160°
after softening, is obtained readily by the action
of glacial acetic acid and nitric acid (55%) on
(Z-galactonic acid at 21°; hydrochloric may replace
nitric acid but with less advantage. eZ-Gluconolactone
and a-glucoheptonolactone are not acetylated under
these conditions.
The suggested applicability of semicarbazide to the
removal of “ uronic acids ” from the products of the
oxidation of sugars by nitric acid (A., 1923, i, 1059)
has proved illusory. Further examination shows
that the “ semicarbazone of Z-galacturonolactone ”
is the semicarbazide of unoxidised (Z-galactonic acid.
Similarly, the “ semicarbazone of Z-mannuronolactone ” is proved to be the monosemicarbazide of
Z-mannosaccharodilactone. The identity of the pro
ducts derived from a-glucoheptonolactone and isosaccharin could not be established definitely. The
above discovery sensibly diminishes the prospects of
obtaining “ uronic acids ” by the bromine oxidation
method, which, according to the results of experiments
on cZ-galactonic and similar acids, does not appear
very suitable for the purpose.
During examination of the possibility of using
hydrazine and substituted hydrazines for the isolation
of “ uronic acids,” the following observations have
been made. Glucurolactone and p-nitrophenylhydrazine in cold, acetic acid solution readily yield" the
corresponding liydrazone, m. p. 224°.' X-Mannohepturonolactone-'p-bromophenylhydrazone, m. p. 165°
(decomp.) after darkening at 145°, and the unstable
Z-mannohepturonolactone-o-tolylhydrazone are pre

pared similarly. Z-Mannonolactone, (Z-galactonic acid,
and Z-arabonolactone readily yield crystalline hydrazides when treated with hydrazine hydrate in cold
aqueous solution, but this is not the case 'with
(Z-gluconic, a- and (3-glucoheptonolactones, ketorhamnonolactone, cZ-saccharic, and pentahydroxypimelic acids. Z-Mannosaccharodilactone gives a
product, m. p. 182° (decomp.), whereas with Z-mannoliepturonolactone the course of the change has not
been elucidated completely.
The reducing action of Z-mannosaccharodilactone
towards Echling’s solution and iodine and sodium
hydroxide has been further examined. The sug
gestion is advanced that the product is not homo
geneous in spite of its crystalline nature.
H. W r e n .
Hexahexosan and trihexosan. P . C a s t a n and
A. P i c t e t (Helv. Chim. Acta, 1925, 8 , 946— 948;
cf. A., 1924, i, 1288).—Hexahexosan is purified by
fractional precipitation of its aqueous solution by
alcohol. The presence of higher polymerides causes
the colour produced with iodine to be violet instead
of a bright red. If the iodine is added gradually,
or if the mixture and iodine are heated until colourless
and then cooled, the colour appears first blue, then
violet, and then red, showing that the substance of
higher mol. wt. forms iodine complexes of greater
stability. Hexahexosan is found cryoscopically to
have the formula (C6H 10O5)c ; it has [ a ] D +173-2°
in water. Acetyl bromide acts on it with production
of liepta-acetylmaltoso and only a trace of dextrose,
as with starch. It is attacked by amylase and less
readily by emulsin to yield maltose. Trihexosan is
hydrolysed at 100° by 5% sulphuric acid to dextrose
(96-3% of the theoretical yield). Amylase acts on
it slowly, producing maltose. Acetyl bromide yields
liepta-acetylmaltose and dextrose.
G. M. B e n n e t t .
Dihexosan and tetrahexosan. A. P i c t e t and
R. S a lz m a n n (Helv. Chim. Acta, 1925, 8 , 948—949;
cf. A., 1924, i, 1288).—Emulsin acts on trihexosan to
give dextrose and dihexosan, [a ] D in water +135-8°.
By the action of concentrated hydrochloric acid or
barley amylase it is converted into maltose. Acetylation yields (3-octa-acetylmaltose, m. p. 155°. Di
hexosan is therefore an anhydride of maltose. Erom
the products of the action of emulsin on trihexosan
there has also been isolated a crystalline tetrahexosan,
(C0H 10O5)4, m. p. 260°, [ a ] D +162-6° in water, which
is considered to be formed by polymerisation of the
dihexosan under the influence of the enzyme.
Amylase slowly attacks it, producing maltose.
G. M. B e n n e t t .
Thio-sugar from yeast. P . A. L e v e n e and H.
(J. Biol. Chem., 1925, 6 5 , 551— 554).—The
sugar obtained on hydrolysis of the adenine nucleoside
isolated from yeast by Mandel and Dunham (A.,
1912, i, 320) and Levene (A., 1924, i, 802) has proved
to be identical with the sugar containing sulphur
recently described by Suzuki and others (A., 1925,
i, 338). The substance forms a p-bromophenylosazone even after exposure for 96 hrs. to excess of
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bromine; it cannot therefore be an aldose nor can
it contain a thiol-group; a Zeisel determination
indicates the presence of one methoxy- or methylthiolgroup, and with acetic anhydride in pyridine it gives
a triacetyl compound, b. p. 170°/0-l mm. The
formula indicated by these results is either
i---------------- o ----------------- 1
0H-CH2-C(0H)-CH(SMe)-CH(0H)-CH2 or
I---------------- S
|
0H-CH2-C(0H)-CH(0Me)-CH(0H)-CH2,
the y- or S-position of the substituent group being still
open to question.
C. R. H a r in g t o n .
Distribution of lignin in wood. G. J. R i t t e r
(Ind. Eng. Chem., 1925, 17, 1194— 1197).—See B.,
1925, 985.
Synthesis of iV-methylputrescine and of
putrescine. H. W. D u d l e y and W . V. Thorpe
(Biochem. J., 1925, 19, 845—849).—Benzoyl-8-bmmoand benzoyl-8-iodo-bulylamine were prepared by benzoylating the amine halides. The iodo-compound was
then converted into vionobenzoyl-N-methylputrescine,
NHBz-[CH2],,-NH.Me, by boiling with methylamine
for 2 hrs. From this compound 'N-methylpulrescine
dihydrochloride was obtained by heating at 130° for
8 hrs. with concentrated hydrochloric acid. N-Methylputrescine yields a dipicrate, m. p. 229—230-5°
(eorr.), chloroaurate, m. p. 192° (corr.) after softening,
decomp. 215° (corr.), chloroplatinate, deeomp. 230-5°
(corr.). The piprolonate, decomp. 254— 2G5°, mercurichloride, m. p. 149° (corr.), and the dibenzoyl com
pound, m. p. 115-5° (corr.), were also obtained.
Monobenzoylputresciiie was obtained by heating
benzoyl-8-iodobutylamine with ammonia and alcohol
in a sealed tube. Putrescine dihydrochloride was
obtained by hydrolysing mono- or di-benzoylputrescine with concentrated hydrochloric acid in a sealed
tube.
Di-[S-benzamidobutyl]amine
hydrochloride,
C22H30O2N3Cl, prisms, m. p. 233° (corr.), was obtained
as a by-product in the process of preparation of
monobenzoylputresciiie. From this compound the
monobenzoyl base and di-8-aminobutylamine hydro
chloride were obtained. The tripicrate,
0 8 ^ ^ 3 ,3 0 ^ 0 ^ 3 ,
m. p. 255° (corr. deeomp.), and the chloroaurate,
m. p. 209° (eorr. deeomp.), were prepared from the
base.
S. S. Z i l y a .
PP/p"-Triaminotriethylamine and its complex
metallic compounds. F. G. M a n n and (Sm) W. J.
P o p e (P r o c. Roy. S o c., 1925, A, 109, 444— 45S; cf.
A., 1924, i, 1049).— .3p'p''-Triaminotriethylamine,
unlike aPy-triaminopropane, and contrary to expect
ation, acts in all cases, for co-ordination purposes,
as a tetrabasie amine in spite of the great diminution
in the basic properties of the tertiary amino-radical,
brought about by the presence of the three substitut
ing groups. Such compounds as the following
have been obtained, [Cl2PtN(CH2-CH2'NH2)3]Cl2, and
[PtN(CH2,CH2’NH2)3]I2. The first of these compounds
(containing quadrivalent platinum) is easily repre
sented by the Werner models of spatial configuration.
The second (containing bivalent platinum) cannot be
reconciled with these models so readily, for obvious
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steric reasons, unless the mol. wt. is doubled. This
point has not yet been tested experimentally.
The following compounds are described : triaminotriethylamine monohydrochloride dihydriodide,
N(C2H4-NH2)3,HC1,2HI;
tricarbamidotriethylamine, m. p. 167— 168° after
softening at 140°; the chhroaurates,
N(C,H4-NH2)3,3AuCl3,3HCl
and N(C2H4-NH;)3,2AuC13>4HC1, m. p. 187— 189°
(decomp.); mercurichloride,
N(C2H4-NH2)3,5HgCl2,3HCl,
m. p. 202—204° (decomp.); chlororhodiates,
2N(C2H4-NH2)3,3RhCl2,6HCl,6H20,
m. p. 280° after softening at 257°, and
N(C,H4-NH2)3,2RhCl2,4HCl;
chlororutheniate, " N(02H4-NH2)3,2RuCl3,4HCl,2H20 ;
the platinum salts,
2N(C2H4-NH,)3,3PtCl2,6HCl,3H,0,
2N(C2H4-NH2)3,3PtCl4,6IICl,10H20,
m. p. (anhydrous) 23l—232° (deeomp.) after darken
ing at 225°; N(C2H4-NH2)3,2PtCl4,4HCl,10H20 , m. p.
(anhydrous) 271—273° (deeomp.) after darkening at
260°. The following metallic, co-ordinated deriv
atives of triaminotricthylamine are described [tren—
N(C2H4*NH2)3] : [Cl2Pt tren]Cl2, m. p. 263—266° (de
comp.) after darkening at “ 240°; [Cl2Pt tren]I2,
decomp. 233—237° after darkening at 225°;
[Cl2Pt tren]PtCl6,2H20,
m. p. 287— 288° (decomp.) after darkening at 275°;
[Cl2Pt tren]Pt(CN)4, which darkens at 225° but does
not melt below 300°; [Pt tren]PtCl4, m. p. 270—275°
(decomp.) after shrinking at 265°; [Pt tren]I2, m. p.
267— 269° (decomp.) after darkening at 260°.
S. B a r r a t t .
Nitration of hexamethylenetetramine. G. C.
(J. Amer. Chem. Soc., 1925, 47, 2754— 2763).
— Hexamethylenetetramine dinitrate, m. p. 165°, is
precipitated when nitric acid (d 1*42) is added, at
0°, to a solution of hexamethylenetetramine (1 part)
in water (3 parts). When added to concentrated
nitric acid, the dinitratc is converted into cyclotrimethylenetrinitroamine (cf. Henning, U.S.P. 104280,
1899 ; Herz, B., 1922, 158), best yields being obtained
by the use of nitric acid of 90— 95%, at 30°. Direct
nitration of hexamethylenetetramine to the trinitroamine (cf. Herz, loc. cit.) gives best results when the
base (1 part) is added to 92% nitric acid (11 parts)
at 30°, and the solution cooled to 0° before dilution,
but yields higher than 75% are not obtainable, owing
to hydrolysis of the hexamethylenetetramine to
formaldehyde and ammonia, and production of the
above dinitrate.
F . G. W il l s o n .
H ale

Steric series. VII. Configuration of aspartic
acid. K. F r e u d e n b e r g and A. N o e (Ber., 1925,
58, [B], 2399—2408; cf. A., 1925, i, 1275).—The eonfigurative relationship of Z( + )-lactic acid to natural
alanine and natural malic acid has been established,
as also that of natural alanine to natural aspartic
acid, so that it has been shown indirectly that the
natural forms of mafic and aspartic acids have the
same steric arrangement. This is confirmed by
direct comparison of derivatives of these acids. It
is remarkable that similar behaviour is exhibited
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only at a somewhat elevated temperature. With
increasing temperature derivatives of malic acid have
their specific rotation displaced towards the left, this
behaviour being characteristic of a-hydroxy-acids of
the ¿-series. With aspartic acid, the influence of
temperature is irregular and frequently unusually
pronounced, probably owing to association. For the
same reason, the method of obtaining the specific
rotation of the homogeneous substance by extra
polation from the specific rotation of its solutions of
gradually increasing concentration is only partly
successful with derivatives of aspartic acid. In
general, the authors are of the opinion that com
parisons of the specific rotations of substances can
be made only with dissolved or supercooled materials
if they exhibit the closest chemical similarity.
Clough’s observation (J.C.S., 1918, 113, 526) that
ethyl esters of a-hydroxy-acids belonging to the
¿-series are more highly dextrorotatory than the
methyl esters cannot be immediately extended to
a-amino-acids.
Tho biological significance of the doctrines of con
figuration is discussed at length. The direct produc
tion of /-malic acid by oxidation of dextrose is
inconceivable, since ¿-malic acid must result if the
configuration remains intact. The probable pre
cursor of malic acid is oxalacetic acid, from which it
is derived by asymmetric hydrogenation. The
suggested course of the change is dextrose —> sac
charic acid —> ketipinic acid (cf. Franzen and Schmitt,
A , 1925, i, 231), and thence by benzilic acid trans
formation to citric acid, and by acid fission and
reduction to malic acid, whereby the general
simultaneous occurrence of the two acids is explained.
A second argument in favour of the view that oxal
acetic acid is the precursor of malic and aspartic acids
is based on the configurational similarity of lactic
acid formed by hydrogenation of pyruvic acid in the
organism with alanine produced from the same
substance in the presence of ammonia. The stcric
similarity of both pairs rendefs it probable that they
are formed in a similar manner from ketonic
substances.
The following new compounds are incidentally
described : ethyl cinnamoyl-X-malate, b. p. 195°/2 mm. ;
ethyl formyl-l-malate, b. p. 120— 121°/2 mm. ; ethyl
$-phenylpropionyl-\-malale, b. p. 185— 186°/3 mm. ;
ethyl ethanesidphonyl-l-malate, b. p. 154— 155°/0-5
mm. ; methyl ethanesulphonyl-\-malate, b. p. 167—
168°/1 mm.; ethyl y-toluenesulphonyl-l-malate, b. p.
197— 198°/1 mm. ; acetyl-X-maldi-methylanilide, m. p.
116° ; acetyl-\-maldianilide, m. p. 177° ; ethyl cinnamoul\-aspartate, m. p. 72°; ethyl formyl-l-aspartate, b. p.
145— 146°/1 mm. ; ethyl fi-phenylpropionyl-l-aspartate,
b. p. 203°/2 m m , m. p. 34°; ethyl a-cetyl-\-aspartate,
b. p. 183°/20 m m , m. p. 31° ; methyl acetyl-l-aspartate,
b. p. 154— 155°/15 m m , m. p. 65°; ethyl n-heptoyl1-aspartate, m, p. 29°; ethyl ethanesulphonyl-1aspartate, m. p. 50°; ethyl p-toluenesulphonyl-\aspartate, m. p. 79° ; ip-toluencsulphonyl-l-aspartic
acid, m. p. 139— 140°; \)-toluenesulphonyl-\-asparlyl
chloride, m. p. 96—97°. The specific rotations of
these compounds in the liquid state and in solution
are recorded for the wave-lengths 637, 578, 546, and
436 at about 20° and 100°.

The paper concludes with a reply to the recent
criticisms of Kuhn and Ebel (A , 1925, i, 1378).
H. W r e n .
Catalytic decomposition of amides. A. M a il h e
(Bull. Soc. chim, 1925, [iv], 37, 1394— 1397).—
Amides undergo catalytic decomposition when passed
over finely divided nickel at 400— 440°, yielding
carbon monoxide and an amino containing one carbon
atom less than the original amide. In the case of
aromatic amides, such as benzamide, the amine is
stablo and aniline is the principal liquid produced.
Traces of benzene are also formed, whilst tho gaseous
products in this case consist of carbon dioxide 30%,
carbon monoxide 25%, and hydrogen 35%. With the
aliphatic amides, the amine primarily produced
undergoes further catalytic decomposition on the
nickel (cf. A , 1924, i, 623), yielding a nitrile, tho next
lower homologue to that produced in catalytic
dehydration (Boeliner and Ward, A , 1917, i, 11).
Thus valeramide at 430° yields isobutyronitrile and a
gaseous mixture containing carbon dioxide 12%,
carbon monoxide 31%, hydrogen 45%, and 12% of
defines, together with some ammonia, the latter
resulting from tho decomposition of tho amine.
Propionamide at 430° similarly yields a gas containing
ammonia, carbon dioxide 9% , carbon monoxide 31%,
hydrogen 51%, and 9% of olefines, whilst the liquid
product consists of acetonitrile.
Acetamide is
similarly decomposed into ammonia, hydrogen
cyanide, carbon dioxide (5% at 440°), carbon monoxide
(15%), and hydrogen with deposition of carbon.
R . B r ig iit m a n .

Reaction between sodium hypobromite and
carbamide. M. B. D o n a l d (J.C.S, 1925, 127,
2255—2259).—The reaction between carbamide and
hypobromite solutions, prepared by bromination of
sodium hydroxide in varying degrees up to 100% , lias
been studied both by measurement of the evolved gas
and by titration of the excess hypobromite with
thiosulphate. The nitrogen deficit becomes greater
as the percentage bromination increases until the
hydroxide is 75% brominated. For brominations
above 75%, the nitrogen deficit still increases, but the
thiosulphate figure indicates that the hypobromite is
being used up in a slow side oxidation, so that for
80% hypobromite and upwards the thiosulphate
required after 30 min. is about equivalent to the
carbamide taken. With completely brominated
sodium hydroxide, however, there is no gas evolution
and no hypobromite is used up. The secondary
oxidation is attributed to formation of sodium
cyanate (cf. Fenton, J.C.S, 1878, 33, 300; Lescceur,
A , 1920, ii, 201; Margosches and Rose, A , 1923, ii,
590). This is increasingly formed as the ratio of
hypobromite to hydroxide increases until 75%
bromination is reached, when the cyanate is slowly
oxidised, an action which, however, does not take
place in absence of carbamide. The use of 102Vsodium hydroxide solutions for the determination of
carbamide gasometrically leads to inaccurate results.
A. D a v i d s o n .
New hydrolysis product from elastin. R.
E ngeland (Biochem. J , 1925, 19, 850— 852).—
Hydrolysed elastin is precipitated with 50% phospho-
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tungstic acid, and the precipitate treated with lead decomp. 275°, and oxalate, m. p. 210—211°, are
hydroxide and then decomposed with barium hydr described).
G. M. B e n n e t t .
oxide. After removing traces of lead and barium and
Mixed organo-aluminium compounds. Alu
evaporating in a vacuum to a syrup, the preparation
minium ethyl and diethyl iodide. V. G rig is boiled with copper hydroxide and filtered. The
n a r d and R. L. J e n k i n s (Bull. Soc. chim., 1925, [iv],
filtrate is then concentrated and methyl alcohol is
added. The copper salt, C16H220 5N2Cu, separates and, 37, 1376— 1385).— In the absence of oxygen and
when decomposed with hydrogen sulphide, yields moisture, finely divided aluminium reacts readily
with ethyl iodide. Solvents such as benzene, ether,
hyphasmine, C16H24OgN2. This compound gives a
or chloroform give less satisfactory results. Small
pink colour with Millon’s reagent. It is discoloured
quantities of ethane and ethylene are produced, but
at 20 0° and softens at about 2 2 0 °.
S. S. Z i l v a .
the main product is a mobile liquid, which decom
Double sulphates and chromates of guanidine poses below 300° under ordinary pressure, but on
and bi- and ter-valent metals. G. Ca n n e r i fractional distillation under reduced pressure yields
(Gazzetta, 1925, 55, 611— 615).— Double guanidine aluminium diethyl iodide, AlEt2I, b. p. 118— 120°/4
sulphates of the type (CH5N3)2,H2S0 4,XS0 4,6H20 mm., df 1-6091, and aluminium ethyl di-iodide, AlEtl2,
have been prepared, in which X = Mg, Zn, Cd, Fe, Ni, m. p. 35—37°, b. p. 158— 160°/4 mm. Both com
Co, Mn, Cu, U 0 2; mixed crystals of the zinc and pounds are spontaneously inflammablo in air, and
nickel compounds were also prepared. Magnesium react violently with water, yielding ethane. Mol. wt.
guanidine chromate, (CH5N3)2,H2Cr04,MgCr04,6H20, determinations indicate a double molecule. They
is isomorphous with the corresponding sulphate. dissolve in ether with liberation of heat, yielding the
etherates, AlEt2I,0'75Et20 , and AlEtI2,Et20 (cf.
Chromium guanidine alum,
Krause and Wendt, A., 1923, i, 289), which appear
(CH5N3)2,H2S04,Cr2(S04)3,12H20 ,
forms mixed crystals with the corresponding alumin to be stable in dry air but react violently with water
ium guanidine alum; ferric guanidine alum and and are decomposed by alcohol. Neither compound
reacts with carbon dioxide; with acetone, they yield
vanadium guanidine alum are described.
mesityl oxide and more complex products, which were
T. H. P o p e .
not examined. Benzaldehyde similarly gives complex
Action of nitriles on organo-magnesium condensation products of high mol. wt. Both
compounds.
Chloroacetonitrile.
L. M a t h u s compounds reduce mercuric chloride.
(Bull. Soc. chim. Belg., 1925, 34, 285— 289).—
Distillation of the reaction product of aluminium
a-Chlorobutyronitrile reacts with magnesium ethyl and ethyl iodide at 285— 300°/760 mm., yields a
bromide, forming an imine (D e Boosere, A., 1923, i, mixture of ethylene and ethane, the proportion of
311), but with chloroacetonitrile, the reaction is ethylene increasing as the decomposition proceeds,
complicated by the formation of polymerides, from whilst in the final stages the saturated hydrocarbon
which definite compounds could not be isolated. produced differs from ethane. On similar distillation,
Polymerisation and hydrocarbon formation are more the etherates yield a little ether, ethyl iodide, and at
marked in the case of magnesium alkyl halides than 90— 110°, a colourless, inflammable liquid, containing
with magnesium phenyl bromide. From the reaction iodine, which reacts vigorously with water. With
product of 1£ mols. of the latter and 1 mol. of chloro ethyl bromide, aluminium similarly yields a colourless
acetonitrile, the only products isolated were diphenyl, liquid, separated into two fractions, b. p. 118— 120°/
m. p. 70— 71°, and chloroacetophenone, m. p. 58°, 15— 16 mm., and 121-5— 124-5°/15— 16 mm., the
b. p. 140— 143°/15 mm. (yield 1A% ), the normal compositions of which agree only approximately with
product of the Blaise reaction. The latter compound, AlEt2Br and AlEtBr2, respectively, possibly through
when distilled in a current of steam, yielded benzoyl the presence of AlEt3.
R. B r ig h t m a n .
carbinol, m. p. 72— 73°; semicarbazone, m. p. 185°.
Applications of thallium compounds in
The formation of diphenyl is explained on the
assumption of the intermediate formation of the organic chemistry. II. Titrations. G. H.
dinitrile of succinic acid, which could not be isolated C h r is t ie and R . C . M e n z ie s (J .C .S ., 1925, 1 2 7 ,
2369 — 2 3 7 3 ). —Thallous salts of organic acids have
on account of polymerisation.
J. S. H. D a v i e s .
been prepared by titration of the acids with standard
Reduction of some aliphatic cyano-compounds. thallous hydroxide solution (cf. Menzies and Wilkins,
Reduction of cyanoacetylcarbamide. H. R u p e , A., 1924, i, 70 4). With tartaric acid, using four
A. M e t z g e r , and H. V o g l e r (Helv. Chim. Acta, equivalents of thallous hydroxide, a tetrathallium
1925, 8 , 848— 852).— Catalytic reduction of cyano tartrate is formed in which two of the thallium atoms
acetylcarbamide in aqueous solution at 60—70° are hydrolysable by carbon dioxide in aqueous
yields uracil, which results from an internal con solution. Attempts to prepare the corresponding
densation of the aldehyde produced by hydrolysis of tetrapotassium tartrate failed. ¡i-Diketones and
the aldimine, NH2'CO,NH-CH2-CHrNH, the first phenols also yield well-crystallised thallium salts,
product of the reduction. [3-Keto-a-phenylbutyro- easily prepared pure by addition of a concentrated
nitrile is reduced to benzyl methyl ketone, b. p. aqueous solution of thallous hydroxide to an alcoholic
98— 100o/10 mm., and a little y-kelo-'i-phcjiylbvlald- solution of the phenol etc. The thallium in these salts
imine, m. p. 96°. Propionitrile resists reduction and is hydrolysed by water and may be accurately deter
is recovered unchanged (cf. A., 1923, i, 1088). mined by titration. The usefulness of both classes of
n-Valeronitrile gives a good yield of di-n-amylamine, thallium salts for synthetic purposes is indicated. The
b. p. 95— 97°/12 mm. (nitrosoamine, hydrochloride, following salts are described : Thallous fumarate, m. p.
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268° (decomp.); thallous mcdeate, m. p. 164— 166°;
thallous succinate, m. p. 246— 248°; thallous phthalale,
m. p. 268—270°;
thallous stearate, m. p. 119°,
palmitate, m. p. 115°, and oleate, m. p. 78— 82° (these
three compounds show double m. p. and appear to be
anisotropic liquids between these points); thallous
salts of ethyl aceioacctate, m. p. 91—92°, benzoylacetone, m. p. 103— 105°, phenol, m. p. 231—235°,
m-cresol, m. p. 187°, resorcinol wonom ethyl ether, m. p.
146— 148°, gua'acol, m. p. 160— 161°, a-naphthol,
m. p. 180— 190°, and vanillin, m. p. 193—201°.
A. D a v i d s o n .
Dicj/ciopentadienes.
II.
H. W i e l a n d and
F. B e r g e l [with K. S c h w a r z , R. S c h e p p , and L.
F u iik l m a n ] (Annalen, 1925, 446, 13— 31; cf. A.,
1906, i, 417).—Experimental difficulties make the
direct oxidation of dicycZopentadiene very difficult to
follow, but its simple derivatives behave normally.
B y the oxidation of the ketone,
y ll-cH
yO /jv
vt -¿H-CH-CIL-CHo '
cUhj'.n
2*ch2
and of the glycol,
H-OH
y ll 2------- yH-yH —
(II),
CH j •CH •C11•CH•CH_ H-OH
two different acids are obtained of the formula
yH2------ yII^H -C 02H
(H I).
CH2-CH,/CH-C
If the symmetrical formula for dicycZopentadiene is
to be retained, these acids must be represented as cisand ¿rarcs-isomerides. Attempts at interconversion
of the two acids or their esters met with little success,
and the exact spatial representation is still in doubt.
Ketodihydrodicyclopei tadiene, b. p. 102°/12 mm.,
exists in two forms, (a) m. p. 83— 84°, and (b) a liquid,
which are readily interconvertible. As no colour is
obtained with ferric chloride, the possibility of kctocnolic tautomcrism is rejected and two alternative
explanations are given. The semicarbazone, m. p.
211°, dibrornide, m. p. 142°, and ZnZ>romo-derivative,
m. p. 186°, of this ketone are described. Reduction
with palladium and hydrogen yields kelotelrahydrodicyclopentadiene (I), b. p. 100712 mm., which on
oxidation with nitric acid yields the (?) trans-acid
(III), m. p. 200°.
Dihydrodicyclopentadiene dibromide, m. p. 62-5°,
yields the series : acetate of the brotnohydrin, m. p.
'83-5°; glycoldlacclate, b. p. 182— 184°/20 mm.; cisglycol (II), m. p. S0°; and the (?) cis-acid (III), m. p.
133-5° (dimethyl ester, b. p. 134— 135°/13 mm.).
DihydrodicycXopentadiene oxide,

CH2
(JH-OH
ch > 0
CHj-CH^-CH-CH-CHg-CIT ’
m. p. 91-5°, is hydrolysed to the trans-glycol (II),
m. p. 118°, which yields the (?) cis-acid (III) on
oxidation. Other substances described are : dicyclopentadiene oxide, m. p. 64°; dicyclopentadienc glycol,
m. p. 120° ; dicyclopentadiene dioxide, m. p. 165°;
the oxime of diethylaminoketodihydrodicyclopcvta-dicne,
m. p. 96— 97°; and a substance,
C5H
m. p. 201—202°.

CH2> C H - NH,
H-C(N-OH)
2

R.

W. W

est.

Action of sulphuryl azide on benzene. K. F.
(Ber., 1925, 58, [5], 2409—2412; cf. Curtius
and Schmidt, A., 1922, i, 776).—The “ pseudoaniline ”
formed by the action of sulphuryl azide on a large
excess of benzene at 140° is identified as pyridine.
Sc h m id t

H. W

ren.

Syntheses in the ;)-cymene series from isopropyl alcohol. I. Syntheses of ;>-cymene.
L . B e r t (Bull. Soc. chim., 1925, [iv], 3 7 , 1252— 1270).
—To confirm Widman’s work (A., 1891, 686) on the
constitution of p-cymene the author has attempted tho
synthesis using Grignard reagents. p-Bromotoluene
was obtained in 12% yield by the action of methyl
sulphate on magnesium p-bromophenyl bromide, and
in 30% yield from p-toluidine by Sandmeyer’s method,
the Gattermann process giving a 27% yield. Mag
nesium p-tolyl bromide obtained from this, with
¿,sopropyl sulphate gives p-cymene in 10% yield.
Similarly, cumene, obtained in 75% yield by the action
of ¿i'opropyl bromide on benzene in the presence of
aluminium chloride, is converted by Jacobsen’s
method (B er., 1879, 1 2 , 430) into p-bromocumene
(yield 83%), b. p. lll°/2 8 m m , 216— 217°/729 mm.,
cZf 1-289, n'iS 1-539, and tho magnesium cumyl
bromide obtained from this gives with methyl
sulphate a 12% yield of p-cymene. A third
synthesis was effected by treating cumene with
trioxymethylene and hydrogen chloride in the presence
of zinc chloride (cf. Blanc, A., 1923, i, 549), when
cuminyl chloride, CH2Cl-CGH4-CHMe2, b. p. 228°,
d]l s 1-020, ng? 1-523, is obtained in 75% yield, which
on treatment with magnesium in ether and decom
position of the Grignard reagent with water yields
74% of the theoretical amount of p-cymene, together
with some dicuminyl. The p-cymene obtained by
these last two syntheses gives identical constants in
close agreement with those of p-cymene obtained from
thymol by converting this into 3-bromo-p-cymene
with phosphorus pentabromide, and decomposing the
Grignard compound obtained from this with water.
Pure p-cymene accordingly has b. p. 175— 176°/735
mm., d f 0-858, rif, 1-493.
R. B r ig h t m a n .
Syntheses in the 2>-cymene series starting
from isopropyl alcohol. II. Syntheses with
magnesium p-isopropylphenyl bromide. L.
B e r t (Bull. Soc. chim., 1925 [iv], 3 7 , 1397— 1410;
cf. preceding abstract).—Magnesium p-i’sopropylphenyl bromide is much more readily prepared than
the corresponding compound from p-bromotoluene,
the reaction being catalysed initially by the addition
of a few drops of bromine. Decomposition with
water after 1i hrs. showed that 80% of the p-bromo
cumene had been converted into the Grignard reagent,
about 15% being converted into pp'-ditsopropyldiphenyl.
From magnesium p-isopropylphenyl
bromide, the following substances have been prepared
by the usual Grignard reaction methods : p-cumenol,
b. p. 119°/19 mm., 226— 2277729 mm. (yield 18%)
(methyl ether, b. p. 207-5—208°/728 mm., 100°/22
mm., d\ 0-955,
1-513; ethyl ether, b. p. 222°/728
mm., 113— 114°/22-5 mm., d f 0-938, nsD5 1-506);
p-cumenic acid (yield 40%), m. p. 116°, p-cumyl
alcohol, b. p. 144— 145°/31-5 mm., 244—245°/735 mm.,
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df 0-978, it“ 1-522 (in 35% yield from trioxymethylene), and p-cumaldehyde, b. p. 110°/14 mm. (yield
33%, on hydrolysis of the acetal first formed from
ethyl orthoformate). The acetal of p-eumaldehyde,
b. p. 142— 143°/18-5 m m , 263°/724 mm. (slight
decomposition), d f 0-944, n™ 1-484, is new. Glycol
monoehlorohydrin gives a 90— 100% yield of (3-p-isopropylphenylethyl alcohol, b. p. 155°/29 m m , d f 0-969,
w],5 1-521 (acetate, b. p. 143— 146°/17 m m ,
0-986,
n\5 1-499). p-Cumenic acid is better prepared by the
action of ethyloxalyl chloride on cumenc in the presence
of aluminium chloride and carbon disulphide; ethyl
cumenylglyorylate, C8H4Pr0*j0O-CO2Et, b. p. 177°/17-5
m m , 180°/20 m m , d f 1-047, 7i% 1-516, is thereby
obtained in 75% yield, hydrolysed with 10% sodium
hydroxide, and the p-cumenylglyo.rylic acid on heating
with concentrated sulphuric acid is converted quanti
tatively into p-cumcnic acid. Since an improved
procedure enables ethyloxalyl chloride to be obtained
by Bouveault’s process (A , 1896, i, 551) in consistent
yields of 80%, this proccss affords a technical method
of synthesising p-cumenic acid. The phosphorus
pentachloride is prepared in situ from the trichloride
and the mixture with ethyl oxalate heated at 135—
140° until phosphoryl chloride ceases to distil, when
the temperature is raised to 165— 170°. The following
esters of p-cumenic acid are described : methyl, b. p.
126°/14 m m , d f 1-018, «1? 1-515; ethyl, b. p. 134-5°/
13-5 m m , df 1-000, w” 1-508; propyl, b. p. 148°/14
m m , d f 0-981, njj 1-503; iso propyl, b. p. 138°/14
ram, d f 0-978,
1-500; butyl, b. p. 161— 162714
m m , df* 0-970, ng? 1-501; isobutyl, b. p. 155°/14 m m ,
df 0-966,
1-497; isoamyl, b. p. 173°/16-5 m m ,
d\9 0-961, M-i?1-497; iso octyl, b. p. 199°/16-5 m m ,
df 0-938, n\) 1-491; benzyl, b. p. 21S°/16-5 m m ,
d f 1-059,
1-554; cuviyl, b. p. 243°/16-5 m m ,
df 1-023, tty 1-545. p-Cumenylglyoxylic acid reacts
readily with boiling aniline, yielding first an acid
imide,
Cr,H4Pr°-C0-C02II -f- PhNIT,, —► H 20 +
C6H4Pr^,C(INPh),G02H, which subsequently decom
poses into carbon dioxide and p-cumenylimide,
CHMe2-CGH4-CH;NPh; this on hydrolysis with 25%
sulphuric acid gives p-cumaldehyde in nearly
theoretical yield. The process affords a technical
means of synthesisng the aldehydes.
R. B rightman.
Reactions of compounds of triphenyl and
triphenylsilicyl in liquid ammonia. C. A. Kratts
and R . R o s e n (J. Amer. Chem. S oc, 1925, 47, 2739—
2748).— Sodium and potassium triphenylmethyls,
prepared by the action of the respective metals on
triphenylmethane in liquid ammonia solution, have
equivalent conductances, in 0-05 and 0-08A?-solution
in liquid ammonia, of 64 and 32, respectively. They
are regarded as true salts which undergo normal
ionisation in the above solvent (cf. Schlenk and
Marcus, A , 1914, i, 823). In liquid ammonia
solution, the salts absorb two atoms of oxygen per
molecule of salt, a product being precipitated which
appears to contain the metal in combination with
the organic residue, but which, after warming to
the ordinary temperature, consists, in the case of the
sodium salt, of sodium peroxide and an ether-soluble
oxide of triphenylmethyl. In the case of the potassium
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salt, the product initially precipitated, after being
kept for some time at the ordinary temperature,
absorbs a further molecule of oxygen when redissolved
in liquid ammonia, with formation of potassium
tetroxide. When potassamide is treated in liquid
ammonia solution with triphenylmethane, immediate
and practically complete formation of potassium
triphenylmethyl takes place.
Sodamide behaves
similarly, but whilst the potassium salt is stable when
isolated by evaporation of the solvent, the sodium salt
changes rapidly as the temperature is raised, and the
corresponding calcium salt is unstable even at low
temperatures (cf. Schlenk and Ochs, A , 1916, i, 379;
Kraus and Kawamura, A , 1924, i, 276). These
phenomena indicate that triphenylmethane behaves,
in liquid ammonia, as an acid of such strength that
the salt of the strong base, potassium, is only slightly
hydrolysed (“ ammonolysed ” ), whilst salts of the
weaker bases, sodium and calcium, are decomposed
in this way to a considerable extent. Potassium
triphenylmethyl crystallises from liquid ammonia
free from solvent, whilst the sodium salt prepared
similarly contains 1 mol. of ammonia of crystallisation.
Triphenylmethane forms a sensitive indicator in
liquid ammonia solution, giving intense red color
ations in presence of metallic amides (bases), and
colourless solutions in the pure solvent or in presence
of ammonium salts (acids).
Triphenylmethyl chloride combines with pyridine
(1 mol.) with formation of an additive compound, m. p.
173— 174°, and with aniline (1 mol.), yielding an
additive compound, m. p. 189— 190°. When treated
with liquid ammonia, or with ammonia in ethereal
solution, triphenylmethyl chloride forms a complex
compound, which decomposes when heated into tri
phenylmethylamine and ammonium chloride. When
triphenylmethyl chloride is dissolved in liquid
ammonia, it is hydrolysed to a slight extent, reversi
bility of the hydrolysis being indicated by the form
ation of triphenylmethyl when ammonium chloride is
added to a solution of triphenylmethylamine in liquid
ammonia. Triphenylmethylamine reacts with sodium
and potassium in liquid ammonia solution, with
formation of the metallic amide and salt of triphenyl
methyl.
Triphenylsilicyl chloride undergoes rupture at the
phcnyl-silicon linldng when treated with metallic
sodium in liquid ammonia, in which the chloride is
only slightly soluble. Definite compounds could not
be isolated from the reaction product. Triphenyl
silicyl chloride combines with 2 mols. of ammonia, the
product decomposing into triphenylsilicylamine, m. p.
55— 56°.
F . G. W i l l s o n .
‘ ‘ Tervalent ’ ’

carbon.
III. PentaphenylK. Z i e g l e r and B. S c h n e l l
(Annalen, 1925, 445, 266— 282; cf. A , 1924, i, 850).—
2 : 3 : 4 : 5-Tetraphenyl-A2:4-cf/cZopentadiene (cf. Wislicenus and Carpenter, A , 1899, i, 60), of which an
improved method of preparation is described, con
denses with p-nitrosodimethylaniline with formation
of 2 : 3 : 4 : 5-tetraphcnyl-A2:i-cyclopentadienone-])-dimethylaminoanil, violet-black, m. p. 224— 226°. This
is hydrolysed by boiling hydrochloric acid to
2 : 3 :4 : 5 - tetraphenyl - A2:4 - cyclopentadien -1 - one,
c y c iopentadienyl.
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blackish-violet, m. p. 217—218°, which is converted by
the action of excess of magnesium phenyl bromide into
1 : 2 : 3 : 4 : 5 - pentaphenyl - &r: i -cyclopentadien-l-ol,
colourlcss, m. p. 175— 176°. This affords 1-chloro1 : 2 : 3 : 4 : 5-pentaphenyti&?:i-cyc\opentadiene, yellowy
m. p. 167°, when treated with hydrogen chloride in
boiling acetic acid. The corresponding &romo-derivative, yellow, m. p. 188— 189°, is obtained similarly;
it is much less readily hydrolysed than the corre
sponding triphenylmethyl bromide. Both the chloroand bromo-derivatives yield pentaphenyl-A2;,1-cyolopentadiene, m. p. 244— 246°, when treated with zinc
dust in glacial acetic acid solution. The mixture of
benzamarones produced by Knoevenagel’s method (A.,
1S93, i, 352) is slowly reduced by zinc dust in glacial
acetic acid solution to 3 : 4-dihydroxv-1 : 2 : 3 : 4 : 5pentaphenylcj/cfopentane, m. p. 241° (cf. Wislicenus,
loc. cit.). This is very resistant to dehydrating agents,
but is converted by concentrated sulphuric acid, in
boiling acetic acid solution, into the above pentaphenylcycZopcntadiene, m. p. 250°. Treatment of the
bromopentaphcnylq/c/opcntadiene with molecular
silver in benzene affords 1 : 2 : 3 : 4 : 5-pentaphenylA2:i-cyc\opentadienyl, reddish-violet, m. p. 260°. The
free radical is only slightly less stable in air than the
tetra-arylallyl radicals (cf. A., 1924, i, 308). It
absorbs oxygen in nitrobenzene solution, but the
resulting peroxide is itself further oxidised.
F. G. W il l s o n .
Polarity theories and four-memhered ring's.
Non-existence of 2 : 3 : 3-triphenylmethylene1 : 2-oxaimine. G. N. B u r k h a r d t , A. L a p w o r t h ,
and J. W a l k d e n (J.C.S., 1925, 127, 2458—2461).—
The interaction of nitrosobenzene and os-diphenylethylene yields a compound to which Ingold and
Weaver (A., 1924, i, 1116) gave an oxaimine formula;
this is in reality the JV-phenyldiphenylnitrone,
CPh2:NPh:0, a methylene group having been lost in
the reaction. Thus the facts are found to be in
accord with the theory of alternate polarities, as in
the other cases investigated (cf. A., 1925, ii, 937).
B. W. A n d e r s o n .
Influence of nitro -groups on the reactivity of
substituents in the benzene nucleus. VIII.
2 : 3- and 2 : 5-Dinitro-;>-chlorotoluenes. J.
K e n n e r , C. W . T o d , and E. W it h a m (J.C.S., 1925,
127, 2343— 2349).—The action of methyl-alcoholic
ammonia at 150° on 4-chloro-2 : 3-dinitrotoluene, m. p.
106-5° (prepared from 2 : 3-dinitro-p-toluidine), gave
a 70% yield of 4:-cMoro-2-nitro-m.-toluidine, m. p. 53°;
oceii/Z-derivative, m. p. 210— 212°. 4-Chloro-2 : 5-dinitrotoluene was similarly converted into 20% and 30%,
respectively, of 4:-chloro-G-nitro-m-tolyl methyl ether,
m. p. 122°, and i-chloro-Q-nitro-m-toluidiiie, m. p. 121°;
acetyl-derivative, m. p. 135°. To verify completely the
constitution of these compounds they were synthesised
from 4-chloroaceto-m-toluidide, and the alternative
bases, i-chloro-3-nitro-o-toluidine (m. p. 60—62-5°;
oceiyi-derivative, m. p. 195°) and 4-chloro-5-nitroo-toluidine (m. p. 164°; acdyl-derivative, m. p. 182°)
from 4-chloroaceto-o-toluidide. 4-Chloro-5-nitro-otoluidine yielded on reduction 5-chloro-2-methylp-phenylenediamine, m. p. 146°. Thus in each case
the influence of the methyl group on the mobility of

the wi-nitro-group is seen to be stronger than that
of the chlorine atom, in contrast with the results
obtained by the study of direct substitution.
B. W. A n d e r s o n .
Preparation of isonuclear bromonitronaphthalenes by dehydrogenation of the corresponding
derivatives of tetralin (ar-tetrahydronaphthalene). V . V e s e l y and L . K. C h u d o z i l o v (Bull. Soc.
cliim., 1925, [iv], 37, 1436— 1444).—ar-Bromonitroand bromodinitro-tctrahydronaphthalenes are con
verted into the corresponding bromonitronaphthalenes by the method previously described (A., 1923,
i, 550; cf. Braun, Hahn, and Seemann, A., 1922, i,
728). The reaction fails with ew-trinitrotetrahydronaphthalene, although an ac-dibromo-derivative is
formed at 100°. Elimination of hydrogen bromide
from this compound, however, takes place only very
slowdv on raising the temperature and the product
remains liquid. In contrast to l-chloro-2: 4-dinitronaphthalene (Ullmannand Bruclc, A., 1909, i, 21)
the halogen atom in ar-l-bromo-2 : 4-dinitrotetrahydronaphthalene and ar-2-bromo-l : 3-dinitrotetrahydronaphthalene does not react with ethyl sodiomalonate, and only very slow reaction occurs with
2-bromo-l : 3-dinitronaphthalene.
The
following
compounds are described: ax-2-Bromo-l-nitrotetrahydronaphthalene, m. p. 101— 102°, b. p. 162— 185°/
13— 15 mm., from ar-l-nitro-2-aminotetrahydronaphthalene (Schroeter, A., 1922, i, 123) by the
Sandmeyer reaction. ar-2-Nitro-l-aminotetrahydronaphthalene, obtained by the action of alcoholic
ammonia on the 1 : 2-dinitro-compound, similarly
yields ax-\-bromo-2-nitrotetrahydronaphihalene, m. p.
50—51-5°;
&x-2-bromo-3-nitrotclraliydronaphthalene,
m. p. 50—51° (yielding 2-bromo-Z-nitronaphthcdene,
m. p. 82— 83° on dehydrogenation); ar-l-6ro??io-3nitrotelrahydronaphthalene, m. p. 106— 106-5°; ar-3bromo-\-nitrotetrahydronaphthalene, in. p. 76—76-5°
(yielding on dehydrogenation 3-bromo-\-nitronaphthalene, m. p. 97— 98°, also obtained from 4-nitro-pnaphthylamine), and nv-i-bronio-l-nitrotetrahydronaphthalene, m. p. 68— 69°, were similarly obtained
from the corresponding nitroaminotetralins described
by Schroeter (loc. cit.). Aceto-2 : 4-dinitro-cw-tetrahydro-a-naphthalide after hydrolysis to the amine,
m. p. 184°, with sulphuric acid, is similarly converted
(yield 60%) into l-bromo-2 : 4-dinitro-ar-tetrahydronaphthalene, m. p. 94° (cf. Morgan, Micklethwait,
and Winfield, J.C.S., 1905, 87, 747), yielding on
dehydrogenation
l-bromo-2 : A-dinitronaphthalene,
m. p. 151— 152°. ax-2-Bromo-\ : 3-dinitrotetrahydronaphthalene, m. p. 135— 136°, was similarly obtained
from the acetocUnitrotetrahydronaphthalide and by
nitration of 2-bromo-1-nitro-or-tetrahydronaphthalene. The product, m. p. 105— 106°, obtained by
Morgan (loc. cit.) from the nitration of a mixture of
1- and 2-bromo-ar-tetrahydronaphthalene is impure,
repeated crystallisation raising its m. p. to 133— 134°.
2-Bromo-l : 3-dinitronaphthalene, m. p. 183— 184°, is
obtained on dehydrogenation.
R. B r ig h t m a n .
Reactivity of the methyl-hydrogen atoms in
2 : 4-dinitro-l-methylnaphthalene.
V. Veselt?
and I. P a s t a k (Bull. Soc. chini., 1925, [iv], 37,
1444— 1451).—Nitration of
a-methylnaphthalene
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yields the 4 : 5- and 4 : 8-dinitro-derivatives, 2 : 4-diuitro-l-methylnaphthalenc being prepared from
l-chloro-2 : 4-dinitronaphthalene through reaction
with ethyl sodiomalonate. The methyl-hydrogen atoms
of 2 : 4-dinitro-l-methylnaphthalene react readily with
aromatic aldehydes and with nitrosodimethylaniline,
their reactivity being intermediate between that
of 2 : 4-dinitrotoluene and 2 : 4 : 6-trinitrotoluene.
Ethyl oxalate readily yields a condensation product,
insoluble in alkali, which is probably the corresponding
tetranitrodinaphthylethane.
l-C!hloro-2 : 4-dinitronaphthalene, obtained by TJllmann and Brack’s method (A , 1909, i, 21), using
dimethylaniline in place of diethylaniline, condenses
with ethyl acetoacetate in the presence of sodium,
yielding ethyl 2 : i-dinilro-a-naphlhylacetoacetate, m. p.
131°, which on heating with acetic and dilute sulphuric
acids gives 2 : 4:-di7iitro-a.-naphthylmethyl methyl ketone,,
m. p. 161°. Similarly ethyl malonate condenses with
l-chloro-2 : 4-dinitronaphthalene, yielding ethyl 2 : 4dinitro-\-naphthylmalonate, m. p. 107— 108°, together
with a small quantity of ethyl 2 : 4:-dinilro-l-naphthylacetale, m. p. 128°. On heating with acetic anhydride
containing a little sulphuric acid, the malonate is
converted into 2 : ‘i-dinitro-u.-naphlhylacetic acid, m. p.
211°, falling in 8 days to 161° and then rising in 3
months to 171°, from which 2 : i-dinitro-l-methylnaphthalene, m. p. 1G1°, is obtained on treatment with
cold pyridine. With p-nitrosodimethylaniline jn a
mixture of acetone and «alcohol 2 : 4-dinitro-l-methylnaphtlialene yields the product,

59

(67%), whereby o-nitroaniline is obtained in 80%
yield.
H. W r e n .
Action of cyanamide on picryl chloride. M.
Giua (Gazzetta, 1925, 55, 662— 665).—The action
of excess of 12% aqueous cyanamide solution on
alcoholic picryl chloride solution yields : (1) 2 : 4 : 6trinitrophenylcarbamide (picrylcarbamide), m. p.
201— 203° (decomp.); Kniphorst (A , 1925, i, 905)
gave m. p. 196— 199°; (2) “ dipicrylguanylcarbamide,”
C6H2(N 02)3-N(C0-NH2)-C(NH2):N-CfiH2(N 02)3,
or
“ dipicryldicyanodiamidine,”
c 0h 2( n o 2)3- n (c o - n h 2)-c (:n h )-n h -c 0h 2( n o 2)3,
m. p. 254— 255° (deeomp.), which can be regarded as
formed by the combination of 1 mol. of picrylcyanamide with 1 mol. of picrylcarbamide. T. H. P o p e .
Indanyl bases. C. C ottrtot and A. D o n d e l i n g e r
(Ann. Chim, 1925, [x], 4, 222— 292).—A detailed
account of the preparation of substituted indanylamines previously described (A , 1923, i, 1090; 1924,
i, 279). The following, however, do not seem to have
been previously described: di-indanylmethylamine,
m. p. 92— 93°; diphenylindanylamine, m. p. 85— 86°;
m-nitrophenylindanylamine, m. p. 127— 128° and
137— 138° (the two m. p. are probably those of two
crystalline forms); -p-nitrophenylindanylamine, m. p.
126— 127°; a-naphthylindanylamme (which could not
be obtained in a pure condition); $-naphthylindanylamine, m. p. 169— 170°. The hydrochlorides of all
these bases were prepared.
J. W. B a k e r .

C10H 5(NO2)2CH:N-CGH4-lSnVIe2,

m. p. 168°, from which on treatment with concentrated
hydrochloric acid 2 : i-dinitro-1-naphthaldehyde, m. p.
156°, is obtained.
R. B r ig h t m a n .
The imino-residue. K. F. S c h m id t (B er, 1925,
58, [.B], 2413—2415; cf. A., 1924, i, 721).—A reply
to Oliveri-Mandala (A , 1925, ii, 815). H. W r e n .
Preparation of acetoacetanilide. H . P f e i f f e r
(J. pr. Chem, 1925, [ii], 111, 240—241; cf. Knorr,
A , 1887, 159; Boos, B er, 1888, 21, 624; Knorr
and Reuter, A , 1894, i, 371).—The best yield (50%)
of acetoacetanilide is obtained by heating together
aniline (1 mol.) and ethyl acetoacetate (1 mol.) for
15 min. in an open flask at 160°. The whole sets,
when cooled in a freezing mixture, to a crystalline
mass, which, after washing with a mixture of benzene
and light petroleum, has m. p. 86°. A further small
quantity, equally pure, is obtained from the motherliquors on keeping.
C. H o l l in s .
Ready method for the preparation of o-nitroaniline in the laboratory. E. S a k e l l a r i o s and
D. J a t r i d e s (Ber, 1925, 58, [5], 2286— 2288).—
Sulphanilic acid is converted into potassium, acetylsulphanilate by the addition of acetic anhydride in
slight excess to an aqueous solution of potassium
sulphanilate in such a manner that the temperature
is maintained at 65— 70°. The finely divided salt
is dissolved in concentrated sulphuric acid and
nitrated with a mixture of nitric acid (85%) and
sulphuric acid at 5°. The acetyl and sulphonyl
groups are removed from the resultant potassium
o-nitroacetyls,ulphanilate by boiling sulphuric acid

Indanyl bases. C. C o u r t o t and A. D o n d e l in g e r
(Ann. Chim, 1925, [x], 4, 293—369).—A detailed
account of the optical data, absorption spectra,
measurements of the affinity constants and degree of
dissociation of the hydrochlorides of the indanyl
bases (cf. preceding abstract) previously described
(cf. A , 1925, ii, 274; Bourgeaud and Dondelinger,
ibid., 117) is given. The hydrogen oxalates of the
bases were also prepared and examined. The action
of the hydrogen halides on indene has been
investigated. The addition of hydrogen chloride has
been investigated previously (cf. Weissgerber, A ,
1911, i, 623); hydrogen bromide and iodide give a
quantitative yield of 1-bromo- and 1-iodo-hydrindene,
respectively, which cannot be purified, since they
readily lose hydrogen halide and yield a polymeride
of indene, but they may be used immediately after
preparation as synthetic agents, condensing with
o-toluidine to yield o-tolylindanylamine in 74% yield.
Hydrofluoric acid behaves like sulphuric acid, causing
only polymerisation of the indene. J . W. B a k e r .
Formation of cyciohexyl ether. V. N. I p a t i e v
and J . O r l o v (Compt. rend, 1925, 181, 793— 795;
cf. A , 1908, i, 342; 1912, i, 544; 1924, i, 725).—
The material of high b. p. obtained from the hydrogen
ation products of phenol and diphenyl ether appears
to be cyclohexylcyclohexanol, since when heated with
aluminium oxide and copper oxide in the presence of
hydrogen a mixture of cycZohexene and dicydohexyl,
b. ]). 237—238-5°, d f 0-8835, separated by treatment
with sulphuric and nitric acids, is obtained. Dicyclohexijl of slightly different properties, possibly a stereo-
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isomeride, b. p. 236—237-5°, d+ 0-8919, is obtained
by treatment of diplienylene oxide with hydrogen
in the presence of nickel oxide and cj/cZohcxane.
L. F. H e w i t t .
Reduction of organic compounds containing
oxygen by active carbon. G. S t a d n i k o v , N.
G a v r il o v , and A. W in o g r a d o v (Bor., 1925, 58, [2?],
2428—2429).—Reduction of crcsols to toluene, carbon
monoxide, and carbon dioxide is effected by carbon
deposited on finely divided iron at 430°. The
catalyst is prepared by soaking asbestos in ferric
nitrate solution free from chloride and treating the
drained product with 10% ammonia. It is reduced
by hydrogen at 460— 470° and subsequently treated
with cresol at 480— 490°, whereby the latter substance
decomposes into hydrogen, carbon monoxide, and
carbon which is deposited on the iron. H. W r e n .
Influence of substituents on the formation and
the stability of some cyclic compounds. M.
Giua (Atti R. Accad. Lincei, 1925, [vi], 2, 343—346).
—Although condensation of [B-naphthol with oxalyl
chloride yields the lactone of hydroxynaphthylglyoxylic acid (A., 1917, i, 204), malonyl chloride
and p-naphthol yield, under identical conditions,
$-dinaphthyl malonate, m. p. 146— 147°.
F. G. T r y h o r n .
Condensation

products of dextrose and
M. A m a d o r i (Atti R. Accad.
Lincei, 1925, [vi], 2 , 337—342).—Two different
products have been obtained by the interaction of
equimolecular quantities of anhydrous dextrose and
^-phenetidine. When the reaction occurs in the
cold, or with brief boiling, a compound (m. p. 118°)
is obtained, similar to that described by Irvine
(J.C.S., 1909, 95, 1545), but without water of crystal
lisation. When the reactants are heated together in
the dry state at 50— 80°, subsequent brief extraction
with boiling alcohol results in the isolation of a product
of m. p. 155°, which is probably that described by
Claus and Rce (Chem.-Ztg., 1898, 2 2 , 545). The
physical and chemical properties of these products
are described. Both have the same empirical formula,
C14H210 6N.
F. G. T r y h o r n .
2>-phenetidine.

Oxidation-reduction.
VII.
Dicliloro-substitution products of phenol-indophenol. H. D.
G ib b s , B . C o h e n , and R. K . Ca n n a n (U.S. Pub.
Health Repts., 1925, 40, 649— 663; cf. A., 1925, ii,
1164).— An investigation (including preparation and
analysis) of the indo-2 : 6-dichlorophenols of phenol,
o-cresol, m-cresol, o-chlorophenol, and Schaffer’s salt,
and the leuco-derivatives of phenol- and m-cresolindo-2 : 6-dichlorophenols. The oxidation-reduction
potentials in buffer solutions from pa 3 to pa 13 are
in agreement with the formula already developed.
The following compounds are selected for indicators
of oxidation-reduction in biological systems at pa 7
and 0-001J / concentration : ?»-bromophenol-indophenol, o-chlorophenol-indophenol, phenol-indo-2 : 6dichlorophenol, o-cresol-indo-2 : 6-dichlorophenol, and
“ pt-paphthol-2-sulphonate-dichlorophenol.”
C h e m ic a l A b s t r a c t s .

Guaiacol derivatives. L. W in k e l b l e c k (J.
Amer. Pharm. Assoc., 1924, 1 3 , 619— 622).—The
ph&nylurethane, m. p. 146°, and a-naphthylurethane,
m. p. 116— 117°, of guaiacol are described; guaiacylace.tophe.none [o-anisyl acetate ?] has m. p. 104°
(phenylhydrazone, m. p. 106— 108°; semicarbazone,
m. p. 142— 147°).
C h e m ic a l A b s t r a c t s .
Relation between chemical constitution and
pungency in acid amides. E. C. S. J o n e s and
F. L. P y m a n (J.C.S., 1925, 1 2 7 , 2588—2598).— By
varying both the acyl- and the amido-residues the
following acid amides have been prepared and their
pungencics compared with that of ?i-nonovanillylam ide=100; x-isopropyl-n-hcxovaniUylamide, m. p.
125° (pungency about 5) ; plienylacetovanillylamide,
m. p. 112° (non-pungent) ; fi-phenylpropiovanillylamide, m. p. 83° (pungency 40) ; y-phenyl-n-butyroand S-phenyl-n-valero-vanillylainides, m. p. 93—95°and
67°, respectively (both slightly >40). The pungencies
of chloroaeetovanillylamide, m. p. 119— 122°, dichloroacetovanillylamide, m. p. 139— 143°, trichloroacetovanillylamide, m. p. 76— 79°, bromoacetovanillylamide, m. p. 95°, and iodoacetoimiillylamide, m. p. 114°,
are all about 3 ; thus the shape rather than the weight
of the side chain is the important factor. Where no
phenolic hydroxyl group is present in the molecule, as in
n-nono-B: 4c-methylenedioxybenzylainide, m. p. 92°,
and n-nono-4:-methoxybenzylamide, m. p. 103°, no
pungency was observed, whilst n-nonoA-hydroxybenzylamide, m. p. 92°, n-nono-3 : i-dihydroxybenzylaniide, m. p. 78°, and A'"-undeceno-3 : i-dihydroxybenzylamide, m. p. 70— 74°, had pungencies of 10,
25, and 50, respectively.
B. W. A n d e r s o n .
Absorption spectra of benzaurin. W. R.
R. C. G i b b s , and S. A. M cN u l t y (J.
Amer. Chem. Soe., 1925, 4 7 , 2767—2777).—Absorp
tion spectra of solutions of benzaurin in neutral
alcohol, alcoholic hydrochloric acid, 93% sulphuric
acid, alcoholic alkali, and 33% aqueous alkali, and of
2?y-dihydroxytriphenylmethane in neutral alcohol,
are recorded. The continuous spectrum obtained by
the discharge from a Tesla coil between electrodes
immersed in water, which extends from the green
of the visible spectrum to well into the ultra-violet,
was used as the source of illumination, calibration
being obtained by the use of line spcctra from a
spark in air between electrodes of suitable metals.
Pure benzaurin, orange-red crystals, forms a yellowishorange solution in absolute ethyl alcohol, the colour
of which fades on keeping to a light yellow, due to
a weakening of an absorption band at frequency
2300 to about 1/18 of its original strength in 10 days.
When the faded solution is heated, the orange tint is
temporarily restored. The presence of bands at
2033 and 2714 could not be confirmed (cf. Formânek
and Grandmougin, “ Unters. Nachweis Farbstoffe,”
1908, I, 126), whilst the results of Meyer and Fischer
(A., 1913, ii, 167) are considerably extended. The
absorption of ^'-dihydroxytriphenylmethane in
alcohol is similar to that of the faded benzaurin
solution ; no band corresponding with that exhibited
by benzaurin at 2300 is observed. It is concluded
that the benzaurin first absorbs water with formation
Orndorff,
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of the quinoid hydrate (I), to which the orange tint
is ascribed, and which then passes reversibly into the
colourless carbinol (II), the residual colour of the

H o > < r > cph'c«Hi'oH

(L)

H 0 < ^ \ 0 P h (0 H )-C 6H4-0H (U.)
faded solution being due to the small proportion of
quinoid hydrate present at equilibrium. The addition
of hydrochloric acid to the alcoholic benzaurin solu
tion causes development of an orange colour, two new
absorption bands being produced at 1985 and 2490.
Further addition of acid intensifies these and also
brings out bands at 3760 and 3450. These are due
to the formation of the quinoid hydrochloride (cf.
Baeyer, A., 1903, i, 811). When kept, the acid solu
tion becomes colourless, owing to the reducing action
of the alcohol (cf. Kauffmann and Pannwitz, A., 1912,
i, 351). The absorption in 93% sulphuric acid is
similar, and the same type of absorption spectrum
is also given by solutions of benzaurin in alcoholic
potassium hydroxide, indicating that the colour of
the alkaline solution is due to the quinoid structure
of the monopotassium salt, and that this group is
alone responsible for the colour of benzaurin and of
the analogous Dobner’s violet. In 33% aqueous
alkali, benzaurin gives a colourless solution, indicating
the formation of the dipotassium salt of the carbinol.
F. G. W i l l s o n .
Photochemical transformations in the triphenylmethane series. III. A. L if s c h i t z (Ber.,
1925, 58, [£], 2434—2440; cf. A., 1921, ii, 365).—
The transformation of derivatives of di- and triaminotriphenylmethane by exposure to light of short
wave-length into the isomeric salts of the dye has
been described previously (be. cit.). Similar observ
ations arc recorded with ^/-dihydroxytriphenylmethanes and with derivatives of triphenylmethane.
Thus benzaurin which has been decolorised by addition
of an excess of alkali hydroxide or cyanide regains
its characteristic colour on exposure to light, and
this is also the case with phenolphthalein. Triphenylacetonitrile, triphenylmethanesulphonic acid, and
triphenylmethyl thiocyanate are changed in such a
manner as to produce a salt-like isomeride or triphenylcarbinol and the respective acid; in these
cases, coloration of the solution is never directly
caused by light. It is emphasised that triphenylacetonitrile and triphenylmethyl thiocyanate are
non-electrolytes when pure. The former does not
give a trace of colour with concentrated sulphuric
acid or sulphuric and acetic acids, whereas the latter
gives the reaction for the thiocyanogen ion only
after its solution has been heated, illuminated, or
preserved. Consequently, the triphenylmethyl deriv
atives must exist in a non-dissociated, homopolar
form and an electrically dissociable form containing
a heteropolar C-linking, thus affording independent
evidence in favour of the views advanced by Hantzsch
(A., 1922, i, 24) on the constitution of carbonium salts.
The complete course of the action of light on triphenyl
methane derivatives is therefore (NR,,-CcII4)3CX —>
[(NR2-CCH.1)3C]++ X ' ■-> [(NR2-c gh ;) „ c :c 6h 4- n r 2]',
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and the primary photochemical effect consists in the
transference of a valency electron from the carbon
atom to the group X.
The bearing of the discovery of colourless solu
tions of triphenylmethyl-derivatives which are good
electrolytes on the theories of halochromism advanced
by Hantzsch (loc. cit.) and Pfeiffer (“ Organische
Molekiilverbindungen,” 1922) is discussed.
H. W

ren.

Azoxybenzenes and aromatic nitro-derivatives.
VII. Organic molecular compounds. M. Gitja
and G. G u a s t a l l a (Gazzetta, 1925, 55, 646— 652).
—Investigation of the m. p. curves indicates the
formation of a compound, m. p. about 64°, containing
3 mols. of 2 : 4 : 6-trinitrotoluene and 2 mols. of
azoxybenzene. The equilibrium curve exhibits two
maxima, but one of these results from an abnormal
reaction owing to the slowness with which the above
compound is formed. The eutectic between the
compound and azoxybenzene or 2 : 4 : 6-trinitro
toluene has m. p. 26-7° or 53-7°, respectively (cf.
Meisenheimer and Smolnikov, A., 1920, i, 334).
The system 2 : 3 : 4-trinitrotoluene-azoxybenzene
forms a simple eutectic, which solidifies at 25° and
contains about 25% of the trinitrotoluene. The
system 3 : 4 : 6-trinitrotoluene-azoxybenzene forms
a eutectic, solidifying at 22°, at about 35% of the
trinitrotoluene. The system 2 : 4-dinitrotoluenoazoxybenzene forms a eutectic solidifying at about
16° and containing 31-3% of dinitrotoluene, and
l-bromo-2 : 4-dinitrobenzene-azoxybenzene a eutectic
solidifying at 16° and containing about 42% of the
nitro-compound.
T. H . P o p e .
Azo-compounds and aromatic nitro-derivatives. VIII. Organic molecular compounds.
M. Giua and G. R eggiani (Gazzetta, 1925, 55, 652—
661; cf. preceding abstract).—The following systems
form eutectics containing the given proportions of the
former component and solidifying at the temperatures
stated :
azobenzene-2 : 4-cUnitrotoluene, 49-15%,
39-6°; azobcnzene-p-nitrotoluene, 46%, 28-6°; azobenzenc-m-dinitrobenzene, 56-21%, 46-5°; p-aminoazobenzene—p-nitrotoluene,
about 30%,
34-4°;
jj-aminoazobenzene-p-nitrochlorobenzene,
41-5%,
53-8°;
dimethyl-^-aminoazobenzene-2 : 4-dinitrotoluene, about 34%, 52-7°; dimethyl-/j-aminoazobenzene-p-nitrotoluene, 30%, 40-8°; dimethyl-j>aminoazobenzene-m-dinitrobenzene,
45-3%,
.63°.
Azobenzene (1 mol.) forms an additive compound
with 2 : 4 : 6-trinitrotoluene (2 mols.), m. p. about
65°. p-Aminoazobenzene (1 mol.) and »«-dinitro
benzene (1 mol.) form an additive compound, m. p.
about 86°. Dimethyl-p-aminoazobenzene (1 mol.)
and 2 : 4 : 6-trinitrotoluene (2 mols.) form an additive
compound, m. p. 82°, which give3 a eutectic solidifying
at 73° (77-2°) with the latter (former) component.
T. H . P o p e .
Effect of sulphonic acid groupings in certain
positions in lightening the colour of azo dyes.
J. O b e r m il l e r (Z. angew. Chem., 1925, 38, 1044).—
See B ., 1925, 982.
Occurrence of free radicals in chemical
reactions. III. H . W i e l a n d , H . v o m H o v e , and
K. B o r n e r (Annalen, 1925, 446, 31— 48).—During
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the decomposition of an arylazotriphenylmethane, free
aryl and triphenylmethyl radicals are formed (A.,
1922, i, 772).
It is now found that when a com
pound of the acylazotriphenylmethane series, e.g.,
COPh'N^N’CPhj, is heated in xylene solution, nitrogen
is evolved and a deep carmine-coloured solution is
generally obtained. This colour, said to be due to
the free R-CO’ radicals, gradually fades and a (3-benzpinacolin is formed: R-CO'+Pli3C '—> R-CO-CPh;!.
If this theory is correct, the passing of oxygen through
the solution during the decomposition of the azocompound should lead to the formation of the
peroxides of the free radicals. Whilst triphenyl
methyl peroxide was isolated in most instances, only
one acyl radical, carbethoxyl, formed a peroxide,
COoEt-OOCOjEt, the presence of which could be
detected by the liberation of iodine from hydriodic
acid. When the thermal decomposition is carried
out in carbon tetrachloride solution, the free aryl
radical removes chlorine from the solvent with
formation of the acid chloride. By heating triphenyl
methyl chloride or tri-p-tolylmethyl chloride with a
substituted hydrazine in benzene or pyridine solution,
hydrazo-compounds are obtained. These yield the
corresponding azo-compounds when a chloroform
solution of the substance is oxidised by shaking it with
an ice-cold aqueous solution of potassium ferricyanide. The thermal decomposition of the azocompounds was carried out in xylene or petroleum
solution in an atmosphere of nitrogen or carbon
dioxide. By these reactions the following substances
were obtained: benzoyltriphenybnethylhydrazine, m. p.
148°; benzoylazotriphenyhncthane, m. p. 80— 81°
(decomp.);
p-bromobenzoyUriphenyhnethylhydrazine,
in. p. 177°; 'p-br&tnobenzoylazotriphenylmethane, m. p.
67—68° (decomp.); p-toluoyltriphenylmethylhydrazine,
in. p. 136— 139°; p-toluoylazotriphenylmethane, m. p.
60°
(decomp.);
-p-dimethylaminobenzoyUriphenylmethylhydrazine, m. p. 192— 195°; p-dimethylaminobenzoylazotriphenylnietkane, m. p. 77° (decomp.);
p-dimethylamino-Q-benzpinacolin, m. p. 224— 226°;
benzoyltri-'p-tolylmethylhydrazine, m. p. 206— 208°
(decomp.); benzoylazolri-i)-tolyhnethane, in. p. 70— 72°
(decomp.); tri--p-methyl-$-benzj)inacolin, m. p. 148—
149°; p-toluoyltri--p-tolyhncthylhydrazine, m. p. 176—
178°; 'P'tolnoylazotri-Tp-tolylmethane, in. p. 60— 65°
(decomp.); tetra--p-methyl-$-benzpinacolin, m. p. 145—
146°;
'p-dimethylamiiiobenzoyltri-'p-lolylmethylhydrazine, m. p. 1S0°; 'p-dimethylaminobenzoylazotri--ptolylmethane, m. p. 69—70° (decomp.); ethyl triphenylmethylhydrazinecarboxylale, m. p. 145°; ethyl
triphanylmethylazocarboxylate, CPh3-N:N-C02Et, m. p.
98° (decomp.); ethyl tri--p-tolyhnethylhydrazinecarboxylate, m. p. 134— 135°; ethyl tri-\)-tolylnulhylazocarboxylate, m. p. 96° (decomp.). Dicarbethoxy■peroxide was prepared by the interaction of ethyl
chloroformate and sodium peroxide in chloroform
solution. It is an oil which explodes violently at 45°.
R. W . W

est.

Action of thiosemicarbazide on certain
aromatic nitro-compounds. M. Giua and R.
P e t r o n io (Gazzetta, 1925, 55, 665— 673; cf. A.,
1923, i, 790; 1924, i, 338).—With aromatic halogenated nitro-dcrivatives containing a labile halogen

atom, thiosemicarbazide reacts by means of a hydrogen
atom of the5hydrazine residue, yielding nitro-derivatives of [3-phenylthiosemicarbazide, e.g.,

C6H2(N0 2)3-NH-NH-CS-NH2.

With nitro-derivatives containing a labile nitro-group
the reaction is somewhat complex. Thus, 3 : 4 : 6 trinitrotoluene (1 mol.) and thiosemicarbazide (1 mol.)
yield 4 : 6-dinitro-m-tolyl-3-thiosemicarbazide and
4 : 6 : 4 ' : 6'-dinitrodi-wi-tolyl disulphide and probably
also the compound, CcH2Me(N02)2*NIN,CS-NH2,
resulting from the oxidation of the former by the
nitrous acid liberated; when 2 mols. of thiosemicarb
azide are used per 1 mol. of 3 : 4 : 6-trinitrotoluene,
4 : 6-dinitro-m-tolyl-P-thioseinicarbazide is formed in
almost pure condition. With 2 : 3 : 4-trinitrotoluene,
a similar reaction takes place.
2 : i-Dinitrophenyl-fi-thiosemicarbazide,
CgH3(N 02)2-NH-NH-CS-NHo
or C6H3(N02)2-NH-NH-C(SH):NH, from 1-ckloro2 : 4-clmitrobcnzene, has m: p. 210° (decomp.). In
presence of sodium acetate, the reaction yields
2 : 4 : 2 ' : 4'-tetranitrodiphenyl sulphide.
2 : 4 : 6-Trinitrophenyl-fi-thiosemicarbazide (picryl-$thiosemicarbazide), obtained from picryl chloride, has
m. p. 183— 184° (decomp.), and yields picrylazothiocarbamide( ?), CGH2(N02)3-iSi;N'CS,lS!'H2, m. p. 166°
(decomp.), when treated with ferric chloride.
2 : 4-Dinitro-m-tolyl-fi-thiosemicarbazide, prepared
from 2 : 3 : 4-trinitrotoluene, has
Me NO.,
m. p. 203—204°. 2 : 6 : 2 ' : Q’-Tetra/S nitrodi-m-lolyl sulphide (I), m. p.
\ ____/ ~
222°, is the principal product of
NO., 2
the interaction of 2 : 3 : 4-t
( I .) “
toluene (1 mol.) and thiosemicarb
azide.
4 : 6-Dinitro-in-tolyl-{i-thioseinicarbazide has
m. p. 188° (decomp.).
T. H. P o p e .
4-m-Nitrophenylsemicarbazide and certain
derivatives. A. S. W h e e l e r and T. T. W a l k e r
(J. Arner. Chem. S oc, 1925, 47, 2792—2796).—
i-m-Nitrophenylsemicarbazide, pale yellow, m. p.
138— 139° (hydrochloride), is obtained by the action of
hydrazine hydrate on m-nitrophenylcarbamide. 4-rnNitrophenylsemicarbazones of the following ketones are
described: acetone, yellow, m. p. 210—211°; chloroacetone, pale yellow, m. p. 238° to a dark brown liquid,
after sintering at 223°; methyl ethyl ketone, similar,
m. p. 205°; acetophenone, m. p. 211— 212°; benzophenow, light yellow, m. p. 133— 136°; camphor,
m. p. 240—242°; and cyolohexanone, m. p. 219—
220°. The corresponding derivative of benzoquinone could not be purified.
F. G. W i l l s o n .
Diazotisation of picramide. L. B l a n g e y (Helv.
Chim. Acta, 1925, 8 , 780— 783; cf. A , 1920, i, 887).—
Picramide is diazotised in sulphuric acid solution by
nitrosylsulphuric acid in 24 hrs, the solution then
giving an 80% yield of azo-compound when coupled
with P-naphthol in glacial acetic acid or ethyl
alcohol, the temperature being kept at 2—3° during
addition. An orange dye resulted from coupling
with p-naphthol-6-sulphonic acid and a bluishviolet dye with P-naphthylamine-6-sulphonic acid.
Both are very sensitive to alkalis.
G. M. B e n n e t t .
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Reaction between organic peroxides and
organo-magnesium halides. H. Gilman and
C. E. Adams (J. Amer. Chem. Soc., 1925, 47, 2816—
2821).—Benzoyl peroxide (1 mol.) reacts with
magnesium phenyl bromide (1 mol.) in benzene at 0° to
—5°, with formation of phenyl benzoate and benzoic
acid. If 2 mols. of the Grignard reagent are applied,
the excess reacts with the ester with formation of
triphenylcarbinol. Magnesium ethyl bromide yields
similarly ethyl benzoate, whilst excess of magnesium
?i-butyl bromide affords phenyldi-«-butylcarbinol, and
magnesium benzyl chloride yields, analogously, phenyldibenzylcarbinol. Succinic peroxide is inert towards
magnesium phenyl bromide at low temperatures. At
higher temperatures, violent reaction sets in after a
perjod of quiescence, resulting in complex mixtures.
Triacetone peroxide reacts with magnesium phenyl
bromide in anisole, with production of phenyldimethylcarbinol and phenol, whilst ethyl peroxide in ether
affords similarly phenetole and diphenyl. Triphenylmethyl peroxide is practically inert towards
magnesium phenyl bromide in a boiling mixture
of ether and benzene, whilst in boiling toluene
s.-diphenoxytetraphenyletlmne is produced.
The
general reaction between organic peroxides and the
Grignard reagent may thus be formulated: R -O O R -f
R'M gX -h>- R -O R '+R -O M gX . The largo proportion
of diphenyl obtained from ethyl peroxide in this
reaction suggests analogy between this peroxide and
azobenzene (cf. Gilman and Pickcns, A., 1925, i, 1336),
and indicates the formula Et-OIOEt for ethyl
peroxide.
F. G. W i l l s o n .
Organic peroxides. VIII. Further reactions
which appear to proceed according to the It-1I
scheme. H. G e l i s s e n and P. H . H e r m a n s (Ber.,
1925, 58, [£], 2396—2399; cf. A., 1925, i, 663).—The
action of benzoyl peroxide on A^-pentene leads,
according to Lippmann (A., 1910, i, 149), to the
production of “ amylene hydride ” and a benzoic
ester which is hydrolysed to benzoic acid and “ diamylene oxide.” It is shown that the course of the
change probably follows the authors’ R 'H scheme.
Lippmann’s “ amylene hydride ” is probably benzene
and the ester is the benzoate of y-hydroxy-A^-pcntene,
CHMelCEt'OBz. The latter substance, when hydro
lysed, gives y-hydroxy-A^-pentene, which immedi
ately becomes isomerised to diethyl ketone and thence
converted into the substance, CEt2:CMe-COEt, which
constitutes the “ diamylene oxide.”
Benzenesulphonic peroxide (cf. Weinland and
Lewkowitz, A., 1903, i, 808; Fichter and Stocker, A.,
1925, i, 239) is decomposed by water at 61° in
accordance with the R'H scheme, yielding benzene
sulphonic acid, phenol, and sulphur trioxide.
H . W ren.

Derivatives (esters and sulphonic acids) of
anthranilic and methylanthranilic acids. 0 .
K e l l e r and G. S c h u l z e (Arch. Pharm., 1925, 263,
481—502).—Since it is still doubtful whether Ewins
(J.C.S., 1912, 101, 544) was correct in stating that
damascenine (from Nigella damascena) is identical, and
not isomeric, with the methyl ester of damasceninic
acid, a number of esters of anthranilic and methyl
anthranilic acid have been investigated, and other
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experiments made. Keller’s own results (A., 1908, i,
283) tend to confirm Ewins’ statement, in that his
so-called methyldamascenine (from Nigella aristata),
which is admitted to be the above methyl damasceninate, is in part converted into damasceninic acid when
its hydrochloride is crystallised from water. The
following esters of anthranilic and AT-methylanthranilic
acid, on the other hand, are stable towards cold or hot
water, or even hot dilute hydrochloric acid, but their
hydrochlorides are hydrolytically dissociated in
aqueous solution, and in this they again differ from
damascenine.
The esters in question were prepared by the usual
methods from the parent acid and the b. p. of each
was determined by Siwoloboff’s method. Methyl
anthranilate has m. p. 24°, b. p. 256°; its hydro
chloride crystallises with 1H„0 and has m. p. 178°.
Ethyl anthranilate has b. p. 264°; hydrochloride, m. p.
168°. n-Propyl anthranilate has b. p. 270°; hydro
chloride, m. p. 160°. Esters with alcohols of higher
mol. wt. were not obtainable by the ordinary
procedure. Methyl AT-methylanthranilate (m. p.
22°, b. p. 255°) yields a hydrochloride, in. p. 137°, and
the corresponding ethyl ester (b. p. 266°) yields a
hydrochloride, m. p. 127°. Methylanthranilic acid
forms no sodium salt in sodium carbonate solution;
from such solution the acid is readily extracted by
ether.
The opinion of Willstatter and Kahn (A., 1904, i,
235) that when sodium anthranilate is treated with an
excess of methyl iodide in alkaline solution the sole
product is methylanthranilic acid, and not the di
methyl-derivative, is confirmed.
As a preliminary to an attempt to synthesise
damasceninic acid by another method, various
sulphoanthranilic acids have been prepared. When
anthranilic acid is sulphonated by weakly fuming
sulphuric acid at 180°, it yields primarily 2-amino5-sulphobenzoic acid, but this is partly converted
during the reaction, and also gradually when boiled
with water, into sulphanilic acid. Attempts to
prepare 2-amino-4-sulpliobenzoic acid from 2-nitrotoluene-4-sulphonic acid (Hart, A., 1881, 1144) and
2-amino-3-sulphobenzoic acid from o-bromobenzoic
acid gave unsatisfactory results. W. A. S i l v e s t e r .
Reduction of aromatic nitro-cyano-compounds. H. R u p e and H. V o g l e r (Helv. Chim.
Acta, 1925, 8, 832— 838).—A number of nitro-cyanocompounds have been reduced by means of hydrogen
and a nickel catalyst, the substance being dissolved
in a mixture of ethyl acetate, ethyl alcohol, and
water. p-Nitrophenylacetonitrile, o-nitroaniline, and
o-nitrobenzylideneaniline are completely reduced to
P-p-aminophenylethylamine, o-phenylenediamine, and
o-aminobenzylaniline, respectively. In the reduction
of m- and p-nitrobenzonitriles the aminobenzaldimine
is produced and hydrolysed so that a good yield of
the aminobenzaldehyde results. The following deriv
atives of fK-aminobenzaldehyde are described : acetylderivative, in. p. 122°, semicarbazone, decomp, above
280°, oxime, m. p. 195°. In the case of o-nitrophenylacetonitrile and o-nitrobenzonitrile, the aminogroup appears to protect the cyano-group from
reduction, the products isolated being o-aminophenyl-
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acetonitrile and anthranilamide, m. p. 110°. Ammon
ium anthrdnilate hydrochloride is monoclinic with
a -.b : c=0-4566 : 1 : 1-4362, p=75° 34' and d 1-1744.
G. M. B e n n e t t .
Action of halogens on 2 : 4-dimethylbenzoyl
chloride. W. H. P erkin, jun., and J. F. S. Stone
(J.C.S., 1925, 127, 2275—2297; cf. Davies and
Perkin, J., 1922, 121, 2203).—In ultra-violet light
bromine reacts at 160° with 2 : 4-dimethylbenzoyl
chloride to form mainly 2-bromornethyl-~p-toluoyl
bromide, b. p. 169— 171°/15 mm., together with some
A-bromomethyl-o-toluoyl bromide (not isolated). Decom
position of the mixture with formic acid yields
2-bromomethyl-'p-toluic acid, m. p. 143— 145°, which
forms i-methyl-l : 2-phthalide, m. p. 118°, at the m. p.
With methyl alcohol, the mixed acid bromides yield
methyl 2-bromomethyl-p-toluate, which when boiled
gives 4-methyl-1 : 2-phthalide. This phthalide on
hydrolysis yields 2-hydroxymethyl--p-toluic acid, m. p.
133°, with regeneration of the phthalide. The more
stable ester, methyl 4-bromomethyl-o-toluate, m. p.
56°, forms on hydrolysis k-foydroxymethyl-o-toluic
acid, m. p. 142°. In this hydrolysis 4 : 4 '-dicarboxy3 : 3'-dimethyldibenzyl ether, m. p. 222°, is also formed.
At 150— 190°, the bromination of 2 : 4-dimethyl
benzoyl chloride yields mainly an acid bromide, b. p.
223—228°/15 mm., from which 2 : 4-di(bromomethyl)benzoic acid, m. p. 158°, is obtained. The methyl
ester, m. p. 84°, forms on boiling 4-bromomethyl-l : 2phthalide, m. p. 159°, and this, on hydrolysis, yields
i-hydroxymelhyl-1 : 2-'phthalide, m. p. 125°, which is
further hydrolysed to 2 : 4-di(hydroxymelhyl)benzoic
acid, m. p. 146°. 4-Hydroxymethyl-l : 2-phthalide
condenses with ethyl oxalate yielding ethyl 4-hydroxymethyl-1 : 2-phthalideoxalale,

,C:C(0H)-C02Et
OH-CH2-C6H3< > 0
‘ ,
X CO
m. p. 170°. Potassium cyanide reacts with 2 : 4-di(bromomethyl)benzoic acid to form 4-cyanomethyl1 : 2-phthalide, m. p. 124°, from which the amide,
m. p. 219° (decomp.), and thence 1 : 2-phthalide-4:acetic acid, m. p. 162°, is obtained. Higher brominated
derivatives of 2 : 4-dimethylbenzoic acid proved too
unstable for isolation. When 2 : 4-dimethylbenzoyl
chloride is treated with chlorine at 180—210° in
ultra-violet light, a mixture of the di-, tetra-, and
some tri-chlorinatcd dimethylbenzoyl chloride is
obtained. Distillation of the methyl esters prepared
from these yields i-chloromethyl-1 : 2-phthalide, m. p.
144°. The mixture of acid chlorides digested with
chalk forms 2 : 4:-dialdehydobenzoic acid, m. p. 141°
(¿¡attt'iino-derivative, m. p. 208°, disemicarbazone,
decomp. 335°, atihydrophenylhydrazone, m. p. 266°),
and some ‘i-aldehijdo-l : 2-phthalide, m. p. 160°, phenylhydrazone, m. p. 172°, which undergoes the Cannizzarro reaction, yielding a mixture of 2 : 4-di(hydroxymethyl)benzoic acid, m. p. 146°, and 2-hydroxymethylterephthalic acid ; this last at 110°, forms
1 : 2-phthalide-4-carborylic acid, m. p. 280°. Suitable
chlorination of 2 : 4-dimethylbenzoyl chloride yields
2 : i-di{dichloromethyl)benzoyl chloride, b. p. 192—
193°/10 mm., from which 2 : i-di(dichloromethyl)benzoic acid, m. p. 160°, is obtained. The methyl

ester of this acid, b. p. 186— 1S8°/12 mm., decomposes
at liigher temperatures into 4-dichloromethyl-l : 2chlorophthalide, b. p. 297°/763 mm. More thorough
chlorination of 2 : 4-dimethylbenzoyl chloride gives
an acid chloride fraction, b. p. 188— 192°/14 mm.,
which after hydrolysis contains 4-aldehydophthalic
acid (not isolated), and 2-aldehydoterephthalic acid,
m. p. 242°, anhydrophenylhydrazone, m. p. 327°;
the oxime, m. p. 136° (decomp.), changes into the
imide of triniellitic acid, m. p. 242°. The 2-aldehydoacid, when boiled with 25% sodium hydroxide, forms
1 : 2-phthalide-4-carboxylic acid, m. p. 280°. Impure
4-aldehydophthalic acid (above) forms a phenylhydrazone hydrate, m. p. 118°; anhydrous phenylhydrazone, m. p. 174°; and phenylhydrazone anhydride,
m. p. 217°. Chlorination of 2 : 4-dimethylbenzoyl
chloride until six chlorine atoms have been absorbed
yields 70—80% of 2 : i-di(trichloromethyl)benzoyl
chloride, b. p. 192— 196°/15 mm., which with formio
acid gradually forms 2 : 4-di(trichloromethyl)benzoic
acid, 111. p. 171°. The methyl ester decomposes on
heating into A-trichloromethylphthalyl chloride, b. p.
186— 187°/12 mm., dianilide, m. p. 220°. Other
derivatives are the amide, m. p. 176° (decomp.), and
anilide, m. p. 203° (decomp.). B. W. A n d e r s o n .
Polymerisation and depolymerisation by light
of different wave-lengths. II. a- and $-transCinnamic acid, «Uocinnamic acid, and their dimerides. H. S t o b b e and A. L e h f e l d t (Ber., 1925,
58, [ii], 2415—2427 ; cf. A., 1924, ii, 11).—According
to Stoermcr (A., 1910, i, 114; 1911, i, 295) and
Stobbe and Steinberger (A., 1922, i, 1018) a-transcinnamic acid, m. p. 133°, and aZZocinnamic acid
become isomerised to an equilibrium mixture when
exposed to light in solution or in the molten condition,
the radiations of wave-length 320—270 w* being
most active. The reaction is greatly accelerated by
addition of hydrochloric acid. When the solid acids
are exposed to sunlight, isomerisation is accompanied
by polymerisation, whereby a-irows-cinnamic acid
yields mainly a-truxillic acid with a little p-truxinic
acid, and aZZocinnamic acid affords chiefly p-truxinic
acid in addition to Zrans-cinnamic acid and a little
a-truxillic acid. Similar reactions proceed in aqueous
suspension and are then accelerated by the presence
of hydrochloric acid or sodium chloride singly, whereas
the latter causes no acceleration if hydrochloric acid
is already present. Rays of long wave-length favour
polymerisation, which is hindered by those of shorter
wave-length. Exposure of a-truxillic and p-truxinic
acids to light of short wave-length causes their
depolymcrisation to trans- and cis-cinnamic acids,
respectively, each dimeride giving the monomeride
from which it is formed by exposure to longer rays.
Extension of similar observations to suspensions of
the acids in benzene and aqueous solutions of their
sodium salts proves that an equilibrium is set up
long radiations

according to the scheme : a-truxillic acid

. __ v
short radiations
long radiations

Zra««-cinnainic acid ^

^ cAs-cinnamic acid

>
short radiations

p-truxinic acid.
Experiments on the behaviour of p-Zra?w-cinnamic
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acid when exposed to sunlight and re-examination
according to the methods of de Jong (A., 1922,
i, 339) show that the metastable (3-imMS-cinnamic
acid is much more readily isomerised than the stable
a-ZraHS-cinnamic acid, whereby ci's-cinnamic acid is
produced; the latter acid is directly polymerised by
light of longer wave-length to p-truxinic acid. The
P-/ra»s-acid therefore readily affords good yields of
P-truxinic acid, whereas the difficultly isomerised
a-Zra?w-acid affords little p-truxinic but much
a-truxillic acid.
It cannot yet be decided whether the Zrans-cinnamic
acids are chemical isomerides or represent two forms
of a dimorphous ¿raws-cinnamic acid.
H. W ren.
p-Dimethylaminodiphenylacetic acid. D a l ip
S in g h (J.C.S., 1925, 127, 2445—2449).— By the
action of magnesium phenyl bromide on ethyl
2>-dimethylaminoplienylglyoxylate, ethyl p -dimethylaminobcnzilate, m. p. 97°, and the corresponding
acid, m. p. 50—55°, were obtained, j>-dimethylaminotetraphenrylethylenc glycol, m. p. 144°, being a by-pro
duct in this reaction. The above acid on reduction
yielded ip-dimethylaminodiphenylacetic acid, m. p.
105°. The barium salt of this acid gave on dry dis
tillation di-]}-dimethylaminobenzhydryl ketone, m. p.
190°, amongst other products, but none of the desired
allene derivative. Ethyl ■phanyl-i-pyridylpyruvate,
m. p. 124°, and the corresponding acid, m. p. about
110° (oxime hydrochloride, m. p. 53°, sodium salt),
were synthesised. The ester condensed with o-phenylenediamine to form 2-<x-i-pyridylbenzyl-3-quirioxalone,
c f e

s

r f n

. » ,

m. p. 295B . W . A n derson.

Additive product of mandelic acid and benzene.
C. W. Z a h n (Rec. trav. chim., 1925, 44, 1048— 1050).
—Mandelic acid forms a molecular compound with
benzene of the composition CHPh(OH)-C02H,G6H 6,
biaxial crystals, stable only in contact with benzene
or its vapour, and decomposed on heating, the trans
ition temperature as determined in a dilatometer
being 32-&—32-7°.
G. M. B e n n e t t .
Catalytic reduction of some cyano-compounds
of naphthalene. H. R o t e and A. M e t z g e r (Helv.
Chim. Acta, 1925, 8 , 838—848).— Nitro-nitriles of
the naphthalene series are reduced by hydrogen in
presence of nickel (cf. Rupe and Vogler" p. 63) to
amino-nitriles, tho cyano-group being protected by
the amino-group. On the other hand, nitriles sub
stituted by other atoms or groups such as Br, OH,
SOsH are reduced under similar conditions, the
products being primary and secondary amines with
the aldehyde as an occasional by-product. The
action of the amino-group is not due to its basic
properties, since the product of benzoylation, 5-benzamido-a-naphthonitrilc (m. p. 211—212°), is also not
reducible.
5-Nitro-a- and -P-naphthonitriles and 1-nitro-pnaphthonitrile yield the corresponding aminonitriles.
Reduction of sodium a-naphthonitrile-4-sulphonate
in aqueous solution gives a good yield of l-aminomelhylnaphthalene-i-sulphonic acid (sodium and barium
salts described). From 5-bromo-a-naphthonitrile the
products of reduction are : b-bromo-x-naphXhaldehyde,
F
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m. p. 102 — 103°, volatile in steam (semicarbazone,
decomp. 257 — 25 9°, oxime, m. p. 133 — 134°), 5 -bromo1-aminomethylnaphthalene, m. p. 138 — 139° (decomp.
141°) (hydrochloride, nitrate, and oxalate described),
and di-(5-bromo-l-7iaphthylmethyl)amine, m. p. 142°
(hydrochloride and nitrate described). Reduction of
5-bromo-$-naphthonitrile furnishes : 5-bromo-$-naphthaldehyde, m. p. 7 8 °, volatile in steam (oxime, m. p.
178°, semicarbazone, m. p. 27 0 °, phenylhydrazone,
m. p. 151°), 5-bromo-2-aminomethylnaphthalene, m. p.
I l l — 112° (hydrochloride, nitrate, and hydrogen oxalate
described), and a trace of di-(5-bromo-$-naphthylmethyl)amine hydrochloride. o-Hydroxybenzonitrile is
reduced to di(o-hydroxybenzyl)amine, m. p. 162°.
G. M . B e n n e t t .
Phenylalanine series. VI. Decarboxylation
of tyrosine and leucine. E. W a s e r (Helv. Chim.
Acta, 1925, 8 , 758— 7 7 3 ; cf. A., 1925, i, 5 4 0 ).— Dry
distillation of tyrosine gives tyramine in 70 — 7 5 %
yield. Quantities of 500 g. of tyrosine are converted
into tyramine (yield 90 — 9 5 % ) by solution in 3 — 4
parts of fluorene at 280 — 29 0°. The base is separated
as the hydrochloride (m. p. 271 — 27 2°, corr.), crystal
lised from saturated brine, converted into the sulphite,
m. p. 297 — 29 8 °, and finally liberated, or, better, the
crude material is distilled under reduced pressure,
b. p. 2 05— 2 0 7 °/2 5 mm., 1 9 5 °/1 3 mm., 165— 1 6 7 °/
2 mm., m. p. 164 — 164-5°. Dry distillation of
leucine yields ¿soamylamine (6 7 % ) together with
leucineimide (m. p. 26 8 °) and isobutyl cyanide,
whereas when the decomposition is carried out in
fluorene at 2 3 5 ° the yield of the first is 9 7 % of the
theoretical.
G. M. B e n n e t t .
Conversion of r-phenyl-a-naphthylglycollic
acid into ketones. A . M c K e n z i e and H. J.
T a t t e r s a l l (J.C.S., 1925, 127, 2522— 2 5 30 ).—
Phenyl- a-naphthylglycollie acid was prepared from
ethyl benzoylformate and magnesium a-naphthyl
bromide and the acid converted into phenyl-anaphthylehloroacetyl chloride. The chloride reacts
with excess of magnesium phenyl bromide to form
a-naphthyldeoxybenzoin,
phenyl- a-naphthylketen
probably being first formed. a-Naphthyldeoxybenzoin treated with methyl iodide yields aP-diphenylcc-(<x-naphthyl)propan-P-ol, m. p. 124— 125°. Phcnyla-naphthylglycollic acid on reduction with red phos
phorus and hydriodic acid gives phenyl-a-naphthylacetic acid, the chloride of which, heated with
aluminium chloride and benzene, yields, not
a-naphthyldeoxybenzoin, but a compound, C18H120 ,
m. p. 115-5— 116-5°. By the action of different
Grignard reagents on phenyl-a-naphthylchloroacetyl
chloride, phenyl-a-naphthylaceione.C^H^CJiPh-COlSie,
m. p. 85 °, phenyl-'/.-naphthylacetonaphthone (phenyla-naphthylmethyl a-tiaphlhyl ketone), m. p. 126°, and
phenyl-a-naphthylmeihyl p-tolyl ketone, m. p. 142°, were
obtained.
B. W . A n d e r s o n .
Odour and molecular asymmetry. II. J. v o n
B r a u n and W . T e u f f e r t (Ber., 1925, 58, [ 5 ] , 2210—
2 2 1 5 ). — It is shown in the case of the active and
inactive m-methylcycZohexylcthylene oxides that
isomerides of this type may differ from one another
in odour (cf. von Braun and Kaiser, A., 1924, i, 3).
d-m-Methylcydohexanone, prepared from pulegone,
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is converted by zinc and ethyl bromoacctate into
ethyl rf-l-hydroxy-3-methylci/cZohexyl-l-acetate, b. p.
126— 128°/15 m m , d f 1-004, [a]D +1-44°, and thence
by potassium hydrogen sulphate at 160° into ethyl
3-methyl-A1-q/c/ohexcnyl-l-aeetatc, b. p. 107— 109°/
15 m m , d f 0-9644, and 3-methyl-A1-c^cZohexenyl-lacetic acid, b. p. 146°/15 m m , d f 1-0253. The
unsaturated ester is hydrogenated in methyl-alcoholic
solution in the presence of palladium to ethyl
d-3-methylcyclohexylacetate, b. p. 107— 110°/18 m m ,
d f 0-9322, n” 1-4442, [a]D - 7 ° 25', which is hydro
lysed to d-3-methylcyciohexylacctic acid, b. p. 148°/
18 m m , d f 0-9S47, nfj 1-4595, [a]D- 9 ° 26'. The latter
compound is converted by successive treatment with
bromine and phosphorus and ethyl alcohol into ethyl
d-3-methylcyclohexylbromoacelate, b. p. 139— 140°/
18 m m , d f 1-2528, ni>s 1-4775, [a]D —6° 3', and thence
by dimethylamine in dry benzene into ethyl 3-methylvyclohexyldimethtylaminoaceiate,
C0H iaMe-CH(NMe.))-CO,,Et,
b. p. 127°/16 m m , d f 0-9398, « ‘g 1-4553, [a]D - 5 ° 13'
(hydrochloride, m. p. 187°; methiodide, m. p. 161°;
picrate). Reduction of ethyl 3-methylcycZohexyldimetliylaminoacetate by sodium and alcohol leads
to the formation of §-dimcthylainino-$-3-methylcyclohexyleihyl alcohol, C6H 1(>Me-CH(NMe2)-CH2*oil,
b. p. 128°/16 m m , d f 0-9351, ng 1-4742, [a]D - 6° 10'
(picrate ; hydrochloride ; methiodide, m. p. 160— 161°).
The alcohol is transformed into the quaternary
iodide which, when treated with silver oxide and
subsequently distilled, affords d-3-mcthylcyc\ohexylethylene oxide, CGH iaMc-CH<CV^ , b. p. 72— 73°/
vacuum), df 0-9165, wg 1*4527, [a]D —10° 54'.
(Z-3-Methylci/ctohexylethylene glycol, b. p. 138— 140°/
16 m m , is prepared by the action of water at 160—
170° on the oxide, which with dilute sulphuric acid
appears to yield 3-methylci/cZohexylacetaldchyde.
The following constants are recorded for the
analogous series of optically inactive compounds :
ethyl l-hydroxy-3-methylc2/c/ohexyl-l-aeetate, b. p.
126— 128°/15 m m , d f 1-004; ethyl 3-methyl-¿¿-cyclohexenylacelate, b. p. 107— 110°/15 m m , df 0-9626;
3-methyl-h.1-cyclohexenylacelic acid, b. p. 146°/15 m m ,
d f 1-023; ethyl 3-methylcyc\ohexylacetale, b. p. 107—
110o/18 m m , df 0-9338, ng 1-4434; 3-methylcyclohexylacetic acid, b. p. 148°/18 m m , df 0-9911, ng
1-4607; ethyl 3-methyloyclohexylbromoacetatc, b. p.
139—140°/18 m m , d f 1-255, mg 1-4771; ethyl 3-methylcyclohexyldimethylaminoacetate, b. p. 127°/18 m m ,
df 0-943, ng 1-4544 (hydrochloride, m. p. 189°; meth
iodide, m. p. 177°; picrate); $-dimethylamino-$-3methylcyclohexylethyl alcohol, b. p. 128°/16 m m ,
df 0-9351, wD 1-4740 (picrate; hydrochloride', meth
iodide, m. p. 173— 174°); 3-methylcyc\ohexylethylene
oxide, b. p. 72—73°/vaeuum, d f 0-9165, ng 1-4527;
3-methylcyc\ohexylethylenc glycol, b. p. 138— 140°/16
mm .; 3-mcthylcycZohexylacetaldehyde. H. W r e n .
Ethyl

1 - ketohydrindyl - 2 - glyoxylate.
H.
and G. K o w a l s k i (Ber, 1925, 5 8 , [7?1,
2288—2293).— Ethyl 1 - ketohydrindyl - 2 - glyoxylate,
L euchs

CeH4< g ^ > C H -C 0 -C 0 2Et, m. p. 71— 72°, is readily
prepared by the action of alcoholic sodium ethoxide

on a mixture of 1-hydrindone and ethyl oxalate.
Unlike the analogous compound prepared from
1-keto-l : 2 : 3 : 4-tetrahydronaphthalene (Hxickeland
Goth, A , 1924, i, 1196), it does not readily lose carbon
monoxide with production of ethyl l-hydrindone-2carboxylate. It is converted by aniline at 100° into
the corresponding anilidc, m. p. 229—231°, and by
gentle hydrolysis into l-ketohydrindyl-2-glyoxylic acid,
m. p. 215° (decomp.) after softening at 205°, which
loses carbon monoxide and carbon dioxide at 220—
230°, giving thereby 1-hydrindone in small amount.
The ester is converted by cold phenylhydrazino
into the additive compound, C19H20O4N2, m. p. 95—
96° after softening at 90°, whereas in boiling alcoholic
solution two apparently stereoisomeric pfienylhydrazones, C19H ,80 3IST2, m. p. 156— 158° and 173— 174°,
are produced. The form of higher m. p. is rapidly
transformed by aqueous 5JV-hydrochloric acid into
the anhydride 9H2~9 :C(CQ2Efr)>N P h. m. p. 126—
————-is
127°, whereas that of lower m. p. remains unchanged.
Either form yields the anhydride when treated with
alcoholic hydrochloric acid owing to the transform
ation of the variety of higher into that of lower
m. p. which occurs also when the former is melted;
the reverse change could not be accomplished.
Ethyl l-ketohydrindyl-2-glyoxylate is converted by
semicarbazide into the corresponding semicarbazone,
C14H ,50 4N?, m. p. 161— 163°, which is transformed
by alcoholic hydrogen chloride into the compound,
C13H120 2N2, m. p. 173— 174°. The oxime of the
ester, m. p. 155— 157° after softening at 145°, is
similarly not simply converted into an anhydride by
alcoholic hydrogen chloride, but yields a compound,
C15H 170 4N, m. p. 61°, containing two ethoxy-groups.
Attempts to alkylate ethyl l-ketohydrindyl-2-glyoxylate were unsuccessful.
H. W r e n .
Formation and stability of associated alicyclic systems. II. Formation and disruption
of dicyclic dihydroresorcinols. E. H. F a r m e r
and J. Ross (J.C.S, 1925, 127, 2358— 2369).— The
action of ethyl sodiomalonate on l-methyl-A^cycZohexan-3-one (I) at 100° in presence of alcohol yielded
mainly ethyl fi-mcthylpimelate-fi-acetate (II), b. p. 200°/
18 mm. The formation of this ester must have been
preceded by a Michael addition followed by internal
condensation and two stages of ring fission. With
sodium the ester yielded $-meihylpimdic-$-acelic acid,
m. p. 125° (imide, m. p. 139°; anhydro-acid, m. p.
/C H 2-C02Et
^ C H - -COx
) c h 2 CM eHCH2],-C02Et (II.)
(I.) C M ef
\CH2-C02Et
X CH„ •C H ,/
,CH2-CH,
y C H 2-C(OHK
2N)CH-C02Et
CMef-CH2— CH,AC
C M e/
\ c h 2----- c o /
I X CH,- CCK
CH2-C02Et (in.)
(IV .)
83°), and also ethyl l-methylcyc\ohexan-3-one-i-carboxylate-1-acetate (III), b. p. 182°/15 m m , which on
hydrolysis gave
i-methylcyclohexan-3-one-l-acetic
acid, m. p. 37° (silver salt ; semicarbazone, m. p. 184°),
and from this ethyl \-methylc.yc\ohexan-3-onc-\-acdate
(b.*p. 1470/15 m m .; semicarbazone, m. p. 159°) was
obtained. The last-mentioned ester gave with sodium
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methoxide a product which was probably the dieyclic
dihydroresorcinol (IV). In determining the constitu
tion of these products, $-methyladipicr$-acetic acid,
in. p. 149°, ethyl ethane-1;2II 1:4-1 -methyloyclohexane3 : S-dione-2-carboxylate, m. p. I l l 0, ethyl hydroyen
l-methylcyclohexan-3-one-4:-carboxylale-3-acelate, m. p.
91°, and other compounds were obtained.
B. W. A n d e r s o n .
Action of various diamines on naphthalic
anhydride. A. B i s t r z y c k i and J. R i s i (Helv.
Chita. Acta, 1925, 8 , 810— 820; cf. A., 1923, i, 848).
— The action of hydrazine hydrate in boiling alcoholic
solution on naphthalic anhydride yielded 1 :8 -naphthalylhydrazide, C10H 6<C9|?
in. p. 254— 255°
GOvNxI
(diacdyl-dcnvative, m. p. 214— 215°), which is
indifferent to benzaldehyde, whilst in other experi
ments under similar conditions the product was the
00
isomeric iV-aminonaphthalimide, C10H 6< ç q > N - N H 2
(m. p. 262°), of Ostrogovich and Mihailescu (A.,
1912, i, 311), which readily forms a benzylidenc
derivative, m. p. 206°, and a monoacetyl-dcriv&tive,
m. p. 260—261°.
Ethylenediamine and naphthalic anhydride in
alcoholic solution combine to give N-$-aminoethylnaphthalamic acid,
C10H 6(CO2H)-CO-NH-CH2-CH2-NH2,
decomp. 196— 197°, soluble in alkalis or acids (lead
salt described) and converted on heating at 230—
240° into 1' : 8'-naphthoylene-i : 5-dihydro-l : 2-imin/CO-N-CH2
azole, C10H6<f /
| , m. p. 179— 180°.
\C=:N-CH2
With o-phenylenediamine, naphthalic anhydride
yields N-o-aminophenylnaphthalamic acid,
C10H 6(C02H)-C0-NH-C6H4-NH2,
x q . p. 236— 238° (decomp.) (silver salt described),
. converted at 150° into 1 : 2(1' : 8')-naphthoylenebenziminazole (m. p. 189°, whereas Chakravarti, A.,
1925, i, 162, gives m. p. 198°). In the same way,
1 : 2-naphthylenediamine gives N -l-amino-2-7iaphthyl'naphthalamic acid,
C10H 6(CO2H)-CO-NH-C10H 6-NH2,
m. p. 143— 144° (bath preheated) (silver salt de
scribed), converted on heating into 1 : 2(1' : 8')naphthoylene-1 : 3-naphthiminazole (m. p. 238—239°,
-decomp., whereas Chakravarti gives m. p. 256°).
Phthalic anhydride and 1 : 2-naphthylenediamine
yield 'N-(\-amino-2-naphthyl)phthalamic acid,
C6H4(CO2H)-CO-NH-C10H0-NH2,
m. p. 205° (decomp.) (silver salt described), the con
stitution of which follows from its conversion, by
■elimination of the amino-group, into N-2-naphthylphthalamic acid (m. p. 198—200° decomp.). The
aminonaphthylphthalamic acid is converted, on
heating, into 1 : 2(1' : 2')-bcnzoylene-a-naphthiminazole (m. p. 208°; Lieb gives 213°, A., 1919, i, 175).
G. M. B e n n e t t .
Phenylalanine series. VII. Synthesis of
1-3 : 4 : 5-trihydroxyphenylalanine. E. W a s e r ,
A. L a b o u c h è r e , and H. S o m m e r (Helv. Chim.
Acta, 1925, 8 , 773— 779; cf. A., 1921, i, 788; 1924,
i, 514).— Dinitrotyrosinc (A., 1915, i, 1060) is best
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reduced by means of hydrogen and a platinum
catalyst in acid solution, the diaminotyrosine being
separated as the hydrochloride or sulphate. The
latter is converted into the corresponding I-3 : 4 : 5trihydroxyphenylalanine by adding barium nitrite
to the solution of the sulphate and running the
resultant solution into a boiling saturated solution
of copper sulphate. The crude product decomposes
at 225—230°. Its colour reactions under a variety
of conditions are described in detail and compared
with those of pyrogallol.
G. M. B e n n e t t .
Formation and ageing of written characters.
II. F. Z e t s c h e and A. L o o s l i (Annalen, 1925, 445,
283—296; cf. A., 1924, i, 401).— Ferric salts have
been prepared of the following hydroxy-compounds
by methods similar to those previously described
(loc. cit.) : trihydroxybenzophenone, C13H 70 4Fe,2-5H20 ,
black, insoluble, no m. p., soluble in alkali with
reddish-brown coloration and deposition of ferric
hydroxide; gallacetophenone, C8H 50 4Fe,l-5H20, dark
olive-green, soluble to a greenish-black, colloidal
solution; madurin, C13H 70 6Fe,2H20, similar; luteolin,
[(C15H80 6)2Fe]H,3H20 , olive-green, insoluble; quercetin, C15H70 7Fe,l-5H20, greenish-black, insoluble,
soluble in alkali with yellow coloration and deposition
of ferric hydroxide; rhamnetin, C16H90 7Fe,2-5H20,
similar; morin, (1 :1 ), C15H70 7Fe,2H20 , olivebrown, soluble in ethyl acetate, becoming insoluble
on exposure to light; morin (2 : 1), ^3oHx70 14Fe,3H20 ,
similar. The following aluminium salts are also
described: aluminium gallaie, C7H20 5A1,H20 , colour
less, darkening in the atmosphere owing to oxidation;
maclurin, C13H70 6A1,2H20 , yellow, readily hydro
lysed, darkening on exposure; morin,
C1SH70 7A1,2H20 ,
similar; and Q-benzoylpyrogallol, C26H 170 8A1,2H20,
colourless, insoluble. Maclurin and morin are
obtained from yellow-wood extract by dissolving the
latter in 5% alkali, adding aluminium sulphate
solution until the mixture is faintly acid, shaking
thoroughly, and filtering. Soxhlet extraction of the
residue with water yields the maclurin, which mostly
crystallises out, whilst the morin is obtained by
extracting the water-freed residue with alcohol, and
pouring the evaporated alcoholic extract into dilute
hydrochloric acid.
Whilst the addition of 1 mol. of alkali to the ferric
derivatives (F e : p h e n o l= l: 1) of di- and tetrahydric phenols (group 1) produces no colour change,
those of similar composition derived from trihydric
phenols (group 2) change from bluish-violet to winered, the addition of a second mol. of alkali producing
a change towards red in both groups. The maximal
ferric salts of digalloylglycol, trigalloylglycerol, hexagalloylmannitol, and pentagalloylglucose behave
analogously, the
O-CO,
wine-red tint being
attained when 1
R-OCO
O
mol. of alkali has
V
H been added for
o, H Ç
>
each galloyl group.
The similar be
Fé
(I.)
haviour of triferritannate, taken in conjunction with the non-formation
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of dextrose when its aqueous solution is boiled for
long periods, gives support to the formula (II) for
r,
this salt, rather than
_/
\
(I), the decomposir> r\ n r \ /
\ r\ rs
R ,0 ' C 0 \ _ / 0 H

/

\n

\ _ / ° \

tion of the molecule
on further oxidation

0 0 ------ Fe being probably a
I_______ I fission of the depside
linking, the ferric gallato then losing carbon dioxide,
and the resulting pyrogallol being then further
oxidised to purpurogallein and phenolic humic acids.
Oxidation of ferric gallate and tannate by hydrogen
peroxide in aqueous solution, or by atmospheric
oxygen at the b. p., affords ferrous oxalate, which
must therefore be regarded as the end-product of
the oxidative change of written characters. In this
respect, the tannate is more resistant than the
gallate.
The intensity of the red coloration obtained by
the addition of salicylic acid to solutions of iron
salts “ aged ” by oxidation gives a measure of the
proportion of iron liberated as hydroxide during the
ageing process; this liberation must occur if the
process is accompanied by the formation of products
of high mol. wt., such as purpurogallein, which are
still only capable of holding one atom of iron. Con
siderable proportions of iron were in this way found
to have been liberated from iron salts of pyrocatechol,
pyrogallol, and gallic acid. Derivatives of digallic
acid, however, such as Chinese tannin, yield, by the
decomposition process as above formulated, a second
galloyl derivative which is itself capable of combining
with liberated iron, and this may explain the greater
permanency of inks made with this material.
The autoxidative decomposition of iron compounds
of liæmatoxylin, hæmin, and brasilin proceeds
similarly to that of the corresponding gallic acid
derivatives, but resembles that of pyrocatechol and
pyrogallol in the large proportion of oxygen absorbed.
Carbon dioxide is liberated only towards the end of
the oxidation.
" F. G. W i l l s o n .
OH

Constitution of Grignard's magnesium com
pounds. III. J. M e i s e n h e i m e r (Annalen, 1925,
446, 76—86; cf. A., 1925, i, 527).— When benzaldehyde and magnesium ethyl bromide react in icecold ether solution for 30 min., a crystalline pre
cipitate is obtained which, after washing with ether
and quickly drying between filter-papers, gives a
considerable quantity of ethane on decomposition
with ammonium chloride solution. If the drying
is continued for 10 min., no ethane is obtained on
decomposition. It is probable that the precipitate
consists of a mixture of (I) Ph-CHO—MgEtBr and
(II) CHPliE t •0 -MgBr, and that (I) changes rapidly
into (II).
hen the aldehyde and magnesium ethvl
bromide were allowed to react for 24 hrs., no ethylene
could be detected, although 10% of the aldehyde
was reduced to benzyl alcohol. It is evident that
the benzyl alcohol is not formed by the changing of
(I) into CH2Ph-0-MgBr-f C2H4, but by a secondary
reaction between phenylethylcarbinol and benzaldehyde : CHPhEt-O-MgBr+Ph-CHO —>- Ph-CO-Et+
CHoPh-O-MgBr. The magnesium bromide compound
of phenylethylcarbinol on boiling in benzene solution

with benzaldehyde for 3 hrs. gave 65% of the
theoretical yield of benzyl alcohol and 47% of propiophenone, no residual benzaldehyde being detected
(cf. the reduction of aldehydes by magnesium ethoxychloride, Meerwein and Schmidt, A., 1925, i, 1239).
When magnesium rsobutyl bromide was used, 12%
out of a total of 25% of the benzyl alcohol formed
was due to the decomposition of the compound (I)
with formation of i'sobutylene.
The method for the determination of benzyl alcohol
in presence of phenylethylcarbinol by conversion into
its p-nitrobenzoate has been improved and may be
applied to mixtures containing as little as 5% of
the alcohol. By a better method, depending on the
refractive indices of mixtures of phenylethylcarbinol
and benzyl alcohol, it is shown that the interaction
of molecular proportions of magnesium ethyl bromide
or iodide and benzaldehyde in ice-cold ether
solution leads to the formation of the following
amounts of benzyl alcohol in the stated times : very
short time, 2— 3 % ; 3 hrs., 5— 6% ; 24 hrs., 12% ;
after removal of the ether and boiling the residue in
benzene solution for 3 hrs., 17— 20%. A method for
the determination of propiophenone is based on its
conversion into its 2 : i-dinitrophenylhydrazone, m. p.
190— 191°.
R. W . W e s t .
2-Amino-3-methoxybenzaldehyde and some
derivatives. J. T ro g e r and E. D u n k er (J. pr.
Chem., 1925, [ii], 111, 207—216; cf. following
abstract).— 2-Nitro-3-methoxybenzaldehyde, m. p.
102° (Rieche, A., 1889, 1169), dissolved in a solution
of sodium hydrogen sulphite is added to boiling ferrous
sulphate solution, the mixture made alkaline with
sodium carbonate, and shaken well at the boil for
some time. From the filtered solution, after cooling,
2-amino-3-methoxybenzaidehydc (oxime, m. p. 142°;
semicarbazone, m. p. 223°; phenylhydrazone, m. p.
139°) separates as an oil in 84% yield. The new
aldehyde condenses readily with ethyl acetoacetate at
100° to form ethyl 8-melhoxy-2-methylquinoline-3-carboxylate, m. p. 76—79° ( + 1H20 ) or 102-5° (anhydrous;
chloroplatinate described), which is hydrolysed by
hydrochloric acid at 120° to the free acid,
C12Hn 0 3N,3H20 ,
m. p. 126° [decomp.; hydrochloride, chloroplatinate,
nitrate (m. p. 146°, decomp.), and silver salt described].
By condensation of the new aldehyde with ethyl
acetoacetate at 160°, 8-meihoxy-3-acelylcarboslyril,
m. p. 183° [phenylhydrazone, m. p. 119°), is formed.
C. H o l l in s .
Influence of position of nitro- and aminogroups on the reactivity of the aldehydo-group in
nitro- and amino-derivatives of «»-hydroxy- and
m-methoxy-benzaldehydes. J. T r o g e r and H.
F r o m m (J. pr. Chem., 1925, [ii], 111, 217— 239).— The
orientation of tho isomeric nitro-m-hydroxybenzaldehydes and their methyl ethers, concerning which
much confusion exists in the literature, is cleared up.
Nitration of m-hydroxybenzaldehyde, m. p. 104°, by
the method of Tiemann and Ludwig (A., 1883, 188)
gives 4-nitro-3-hydroxybenzaldeliyde, m. p. 128°,
volatile in steam, and a mixture of the 6-nitro(m. p. 166°) and 2-nitro- (m. p. 152°) isomerides,
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separable by crystallisation from chloroform. The
corresponding methyl ethers melt at 107° (4-nitro-),
83° (6-nitro-; phenylhydrazone, m. p. 154°), and
102° (2-nitro-), respectively. From the nitration
product of w¿-methoxybenzaidehyde (prepared from
50 g. of hydroxybenzaldehyde, CO c.c. of 25% sodium
hydroxide, 200 c.c. of water, and 55 g. of methyl
sulphate) only the 2-nitro-compound can be isolated
in pure condition.
4-Nitro-3-hydroxybenzaldehyde condenses with
arylsulphonylacetonitriles to give a-arylsulphonylß-4-nitro-3-hydroxyphenylacrylonitriles,
(N 02)(0H)C6H3-CH:C(CN)-S02Ar,
where Ar is phenyl (m. p. 155— 156°), p-lolyl (m. p.
184°), Tp-chlorophenyl (m. p. 170°), p-bromophenyl (m. p.
182— 183°), o-anisyl (m. p. 187°; acetate, m. p. 156—
157°), p-phenetyl (m. p. 188°), or ß'-naphthyl (m. p.
174°).
6-Nitro-3-hydroxybenzaldehyde
condenses
less easily, giving x--p-tolue7iesulphonyl-^-(6-7iitro3-hydroxyphenyl)acrylonitrile, m. p. 115— 116°, and
the corresponding p-clilorobenzcnesulphonyl (oily;
acetate, m. p. 130— 131°) and o-anisolesulphonyl (oily;
acetate, m. p. 142— 143°) derivatives. Similarly, the
4-nitro-3-methoxybenzaldehyde reacts readily, whilst
the 6-nitro ether gives much difficulty, a-p-Toluenesulphonyl-fi-(4;-7ii(ro-3-metkoxypJienyl)acnjlonitrile,m.i).
188°, and the corresponding \>-chlorobenzenesulphonyl
(m. p. 206°) and ip-bromobenzenesulphonyl derivatives
are described. From the 6-nitro-ether and p-chlorobenzenesulphonylacetonitrile a small amount of a
substance, m. p. 117— 118°, was obtained.
Reduction of the sodium hydrogen sulphite com
pound of 6-nitro-3-methoxybenzaldehyde with hot
ferrous sulphate and sodium carbonate solution gives
G-amino-3-methoxybenzaldehyde
(phenylhydrazone,
m. p. 179— 180°), isolated as hydrochloride from an
ethereal solution. The amino-aldehyde condenses with
y-chlorobenzenesulphonylacetonitrile to form 2-aminoQ-methoxy-3-'p-chlorobenzenesulphonylquinoline, m. p.
181— 182° (described in error as a 2-methylquinoline
derivative in the original), and with p-toluenesulphonylacetonitrile to give a base, m. p. 164°.
2-Nitro-3-methoxybenzaldehyde reacts with aryl
sulphonylacetonitriles,
forming
a-arylsulphonylß-(2-nitro-3-hydroxyphenyl)acrylonitriles; the p-toZuenesulplionyl (m. p. 209°), ])-chlorobenzenesúlphonyl
(m. p. 202°), p-bromobenzejiesulphonyl (m. p. 215°),
and o-anisolesulphonyl (m. p. 193°) compounds
arc obtained much more easily than their 6-nitroisomerides.
Similarly,
2-amino-3-metlioxybenzaldehyde (see preceding abstract) reacts” more
readily than the 6-amino-aldehyde, forming 2-amino8-methoxy-3-arylsulphonylquinolines,
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a-benzoyl derivatives. In this way, benzoyl-o-nitro(x-benzaldoxime, m. p. 112°, baizoyl-Tp-nilro-a-benzaldoxime, m. p. 196°, benzoyl-3: ■i-mclhylenedioxy-xbenzaldoxime, m. p. 168°, benzoyl-o-methoxy-ai-benzaldoxime, m. p. 96°, and benzoyl-\)-dimethylaminoa-bcnzaldoxime, m. p. 138°, were prepared. The action
of keten on a-aldoximes yields the acetyl-a-aldoxime
(e.g., acetyl-3 : <i-methylenedioxy-v.-benzaldoxime, m. p.
105°), and on the p-aldoximes the acetyl-p-aldoxime.
By Hantzsch’s method, acetyl-o-nitro-fi-benzaldoxime,
m. p. 73°, was prepared, but in other cases the deriv
atives were contaminated with unchanged oxime.
Phenylcarbimide reacts with 3 : 4-methylenedioxya-benzaldoxime to give a mixture of carbanilino3 : i-methylenedioxy-x-benzaldoxime,
m. p.
104°
(decomp.), and the $-isomeride, m. p. 84° (decomp.),
the p-compound being more readily prepared from the
p-aldoxime. In a similar manner, carbanilino-omethoxy-<x.-benzaldoxime, m. p. 107° (decomp.), was
obtained. Diphenylcarbamyl chloride with o-methoxybenzaldoxime causes inversion to diphenylcarbamyl-o-methoxy-$-benzaldoxime,
m. p.
124°
(decomp.), and ethyl chloroformate forms with
a-cinnamaldoximc carbcthoxy-a.-cinnamaldoxime, m. p.
64°; with the p-oxime, the nitrile is formed.
a-Naphthylcarbimide with a-cinnamaldoxime yields
a-naphthylcarbamyl-oL-cinnamaldoximc, m. p. 152°,
and with fi-einnamaldoxime yields a-naphthylcarbamyl-$-cinnamaldoxime, which exists in yellow
amorphous and colourless crystalline modifications,
both m. p. 125° (decomp.).
B. W. A n d e r s o n .

Isomerism of the oximes. XXIV. 4-Methoxy-3-methyl-, 3-nitro-4-methyl-, and some
o-substituted benzaldoximes. O. L. B r a d y , A. N.
C o s s o n , and A. J. R o p e r (J.C.S., 1925, 127, 2427—
2432).—Through the hydrochloride of o-chloro-abenzaldoxime the
g-isomeride was prepared.
Similarly, o-bromo-$-benzaldoxime, m. p. 126°, wras
obtained from o-bromo-a-benzaldoxime (acetyl deriv
ative, m. p. 66°; hydrochloride, m. p. 115°, decomp.).
No p-compound could be obtained from o-iodoor o-ethoxy-a-benzaldoximes. Thus o-substitution
exerts a hindering but not an inhibiting effect on the
formation of the ¡3-isomeride. From 4-methoxy3-methyl-a-benzaldoxime (acetyl derivative, m. p.
70°), \-melhoxy-3-methylhenzonitrile, m. p. 52°,
4-melhoxy-3-methylbenzoic acid, in. p. 192°, and
£-melhoxy-3-methyl-$-benzaldoxime, m. p. 121°, were
prepared. 3-NitroA-meihyl-*-benzaldoxime, m. p.
118— 120° (acetyl derivative, m. p. 104°), gave
through the hydrochloride, m. p. 140° (decomp.),
3-nitroA-melhtyl-$-benzdldoxime, m. p. 135°. The
action of alkali on o-iodo-a-benzaldoxime yielded
MeO-C6H3< CH:V‘S° 2Ar ,
iodide and salicylic acid.
6
3 N=C-NH2potassium
’
B . W . A n derson .
where Ar is phenyl (m. p. 243—244°), -p-chlorophenyl
(m. p. 266°), p-bromophenyl (m. p. 281°), p-tolyl (m. p.
Isomerism of styryl alkyl ketones. II.
256—257°), o-anisyl (m. p. 260°), or p-phenelyl (m. p.
Isomerism of homologues of 2-hydroxystyryl
272— 273°).
C. H o l l in s .
and of 3-methoxy-4-hydroxystyryl methyl
Isomerism of the oximes. XXIII. Acyl ketones. A. M c G o o k i n and D. J. S i n c l a i r (J.C.S.,
derivatives. O. L. B r a d y and G. P. M c H u g h 1925, 127, 2539—2544).— 2-Hydroxystyryl ethyl
(J.G.S., 1925,127, 2414— 2427 ; cf. A., 1925, i, 674).— ketone, m. p. 116°, 2-hydroxystyryl «-propyl ketone,
The action of benzoyl chloride, not only on a-ald- m. p. 113°, and 2-hydroxystyryl re-hexyl ketone,
oximes, but also on ,3-aldoximes, invariably yields the m. p. 103°, exist in both yellow and colourless
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stereoisomerides (having identical m. p.), of which
the yellow form is the less stable. The stability of
the yellow form decreases, and the resistance of the
molecule to fission by alkaline reagents increases, with
increasing mol. wt. Similar properties are observed
in the isomerides of the ethyl and n-propyl homologues of 3-methoxy-4-hydroxystyryl methyl ketone.
The existence of two distinct isomerides of 3 :4 methylenedioxystyryl methyl ketone and of 3-methoxy-4-hydroxystyryl methyl ketono has been estab
lished by solubility measurements.
B. W. A n d e r s o n .
Isomerisation of ay-diphenylallyl alcohol to
phenyl (3-phenylethyl ketone. H. N o m u r a (Bull.
Soc. cliim., 1925, [iv], 37, 1245— 1247).— ay-Diphenylallyl alcohol, m. p. 56-5—57° (acetate, b. p. 211°/9 mm.),
obtained by tho action of magnesium phenyl bromide
on cinnamaldehyde (cf. Kohler, A., 1904, i, 595), is
converted by sodium ethoxide or alcoholic potassium
hydroxide almost quantitatively into phenyl (3-phenylethyl ketone, m. p. 72° (oxime, m. p. 84-5— 85°;
cf. Schneidewind, A., 1888, 704 ; Perkin, J.C.S., 1891,
59, 1007).
R. B r ig h t m a n .
Phenyl a-acenaphthyl ketone [3-benzoylacenaphthene] and phenyl-a-acenaphthylmethane [3-benzylacenaphthene]. Iv. D z i e w o ń s k i and
M. R y c h l ik (Ber., 1925, 58, [£], 2239— 2249).—
3-Benzoylacenaphthene (annexed formula), m. p.
p ij .pxr 100— 101° (cf. Perrier, A., 1904, i, 804;
V 2 V 2 Graebe and Haas, A., 1903, i, 409), is
/\ / \
conveniently prepared in 60— 70% yield
I I I
by the action of aluminium chloride on a
solution of benzoyl chloride and acenaph_
thene in carbon disulphide at 15— 20° and
separation of the benzoyl compound from unchanged
material by fractional distillation with superheated
steam. It is reduced by zinc dust and potassium
hydroxide or by sodium amalgam to -phenyl- aacenaphthylcarbinol, m. p. 113— 114°, which is trans
formed by sodium and boiling ethyl alcohol into
3-benzylacenaphthene, m. p. 110— 111°, identical with
the product obtained previously (Dziewoński and
Dotta, A., 1904, i, 390) from benzyl chloride and
acenaphthene in tho presence of molten zinc chloride
and considered erroneously to be 2-benzylacenaphthene. The incorrectness of the previous conclusion
is further established by the oxidation of the benzyl
or benzoyl compound to the same 4-benzoylnaphthalic anhydride, m. p. 200—201°. The 3-benzoyland 3-benzyl-naphthalic acids (Dziewoiiski and
Wechsler, A., 1904, i, 803) and the tribenzyldecacyclene
and
dibenzyldinaphthylenethiophen
(Dziewoński and Dotta, A., 1904, i, 803) are therefore
all to be regarded as 4- instead of 3-derivatives.
4-Benzoylnaphthalic anhydride is converted by
hydroxylamine in hot dilute aqueous alkaline solution
into the ¿-oxime, m. p. 254— 255° (decomp.) [cf.
Dziewoński and Dotta, loc. cit.), which is transformed
by a boiling mixture of glacial acetic acid and acetic
anhydride into the p-oxime, m. p. 199—200° (cf.
Graebe and Haas, loc. cit.); the reverse transform
ation is effected in more dilute acetic acid solution.
The oximes appear to be stereoisomeric. 4-Benzyl-

naphthalic anhydride may be prepared by reduction
of 4-bonzoylnaphthalie anhydride with activated zinc
dust and sodium hydroxide solution. 4-Benzoylnaphthalic acid is converted by potassium hydroxide
at 180° into naphthalic and benzoic acids. 3-Benzoylacenaphllienequinone, m. p. 199—200°, obtained by
oxidation of 3-benzoylacenaphthene in boiling glacial
acetic acid solution with sodium dichromate, yields
an amorphous trioxime, decomp. 94— 96°.
3-Benzoylacenaphthene is converted by sulphur at
200— 210° into a mixture of
>Bz dibenzoyldinaphlhylenethiophen (I), m. p. 213—215°,
y
and tribenzoyldecacyclene
[tribenzoyltrinaphthylenebenzene], m. p. 335— 336°.
Nitration of 3-benzoylacenaphthene leads to the
formation of (?) k-nitro-Z-benzoylacenaphtliene, m. p.
169— 171°, in which the nitro-group is certainly
present in the a-position of the naphthalene nucleus.
5-Nitro-i-benzoylnaphthalic anhydride, m. p. 273°, and
the corresponding imide, m. p. 302— 304° (decomp.),
are also described.
H. W r e n .
Ketens in the Friedel-Crafts reaction.
C.
(J. Amer. Chem. Soc., 1925, 47, 2777—
2780).—Keten reacts with anisole, in presence of
one equivalent of aluminium chloride, in carbon disulphide solution, with formation of o- and p-methoxyacetophenones, together with higher ketones. Benzene
yields similarly acetophenone and products of higher
b. p. Keten is practically inert towards aceto
phenone in presence of one or two equivalents of
aluminium chloride. Naphthalene reacts similarly
with keten at 0°, affording a- and ¡3-naphthyl methyl
ketones, and a dark, resinous solid, m. p. 110— 160°.
a- and P-Dinaphthyls are also produced when the
reaction is carried out at the b. p. of the solvent.
Keten forms an additive product with aluminium
chloride when passed into a suspension of the latter
in carbon disulphide. The additive product forms a
white powder at —10°, and reacts readily with
benzene and anisole, with evolution of hydrogen
chloride.
F. G. W il l s o n .
D e W . H urd

Affinity of the group, !C(OH)'C('.N-OH)-, for
copper. Relationship between atomic grouping
and specific affinity. F . F e i g l , G. S i c h e r , and
0. S i n g e r (Ber., 1925, 58, [£], 2294— 2303).—The
ability of a-benzoinoximo to yield an insoluble
copper salt (I) and its permanence
PlrC------ OPh towards ammonia have been reported
O ON (i.) previously (Feigl, A., 1923, ii, 880).
\ ^/
Further investigation has shown
— 0 U----- that the ability to yield green copper
salts insoluble in water but decom
posed by acids is a general property of acyloins.
Variation of the radicals R and R ', in the compounds
CHRiOHVCR'^N-OH), has no influence in this
respect, but affects the behaviour of the copper salts
towards ammonia. Insolubility in ammonia or
inability to add ammonia is observed only with those
compounds in which the groups R and R ' co-ordinatively saturate the copper atom. This ability is
possessed by all aryl groups and it is a matter of
indifference whether the acyloins are symmetrical or
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unsymmetrical. Substituents in the benzene nucleus
are without influence; a phenyl group may be
replaced by the co-ordinatively unsaturatcd aminogroup. Only those aliphatic acyloins in which the
carbon chain contains more than three atoms have
a similar influence. This must bo ascribed to the
existence of an affinity field in aliphatic residues, and
not merely to the effect of the size of the groups, since
the copper compounds of phenylbenzoinoxime,
CPh2(OH),CPh(.'N-OH), and benzylbenzoinoxime,
in which heavy groups are present, are soluble in
ammonia, owing, probably, to the mutual saturation
of the residual affinities of the two aromatic residues
attached to the same carbon atom.
The copper salts are prepared by treating an
alcoholic solution of the oxime with aqueous or
alcoholic copper acetate solution. The amorphous
precipitates are purified from co-precipitated, basic
copper salts by digestion with dilute acetic acid,
whilst excess of the oxime can be removed by alcohol.
The copper salts of the following compounds are
described: laevuloseoxime, acetoloxime, acetoinoxime,
propioinoxime, n-butyroinoxime, w-valeroinoxime,
n-hexoinoxime, ?i-heptoinoximc, diphenylacetoinoxime, benzoinoxime, furoinoxime, anisoinoxime,
cuminoinoxime, piperonyloinoxime, a-hydroxyphenylacetamideoxime, benzfuroinoxime, benzanisoinoxime,
cuminanisoinoxime, p-dimethylaminobenzoinoxime,
jp-chloro-^-dimethylaminobenzoinoxime,
phenyl
benzoinoxime, benzylbenzoinoxime.
H. W r e n .
Reactions between solutions of benzoin and of
aromatic aldehydes in pyridine and metallic
copper. H. M o h l e r (Helv. Chim. Acta, 1925, 8,
740— 757).—The dissolution of copper in pyridine
solutions of benzoin has been traced to a reaction of
benzoic acid with copper. The deep blue compound
which results consists of copper benzoate with
pyridine of crystallisation. The mean rate of
dissolution of the metal has been determined at
constant temperature. Parallel experiments were
carried out by passing in a current of air or nitrogen
and by using benzil, benzoic acid, and benzilic acid.
The dissolution of copper in pyridine solutions of
benzoin is a heterogeneous double reaction with at
least two induction phenomena. The oxidation of
benzoin to benzoic acid by oxygen is bound up with
the presence of copper, and pyridine plays a definite
part in the whole reaction. The benzole acid will
react with copper only in the presence of oxygen or
a reducible substance. The combination of copper,
pyridine, and oxygen is therefore a very strong
oxidising system.
The rate of dissolution of copper in dilute pyridine
solutions of the following aldehydes has been
measured : benzaldehyde, anisaldchyde, p-tolualdehyde, p-dimethylaminobenzaldehyde, p-nitrobenzaldehyde, cinnamaldehyde. Not only the rates of oxid
ation of the aldehyde, but also the rates of dissolution
of copper depend on the chemical constitution of the
respective aldehydes.
R. A. M o r t o n .
Ketone-alcohols of the general formula,
CHPh(OH)-CO-R. M. T i f f e n e a u and (M lle .) J.
L e v y (Bull. Soc. chim., 1925, [iv], 3 7 , 1247— 1251).—
Ketone-alcohols have been obtained by the action of
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magnesium alkyl halides on phenylglycollaniide or
on phenylglycollonitrile, obtained by the action of
sodium cyanide on the sodium hydrogen sulphite
compound of benzaldehyde; with the nitrile secondary
alcohols of the type CIIPhR-OH are always formed
as by-products and lower yields result. Phenylacetylcarbinol is obtained in not more than 15%
yield (cf. A., 1923, i, 789); phenylpropioniylcarbinol
(a.-hydroxyphenylmethyl ethyl ketone), m. p. 32— 33°,
b. p. 124— 128711 mm., 40% yield from the amide
(semicarbazone, m. p. 89— 90°; oxime, m. p. 97°);
phenylbvtyrylcarbinol (a-hydroxyphenylmethyl propyl
ketone), b. p. 159— 162°/28 mm., d 1-064 (semi
carbazone, m. p. 157— 158° ; oxime, oil); phenytisobutyrylcarbinol
(tx-hydroxyphenylmethyl iso propyl
ketone), m. p. 44—45°, distils at 160— 170°/35 mm.,
28— 30% yield, from the amide (semicarbazone., m. p.
158— 159°; oxime, liquid); a-hydroxyphenylm ethyl
n-bntyl ketone, a yellow oil, d 1-045, distilling at 145—
160°/13 mm., 20% yield, from the amide (semi
carbazone, m. p. 152— 153°; oxime, m. p. 95— 96°);
ct-hydroxyphenylmeihyl isobutyl ketone, orange-yellow,
b. p. 155— 157°/38 mm., d 1-048, 17% yield (semi
carbazone, m. p. 123°; oxime., m. p. 99— 100°), and
a-hydroxyphenylmethyl benzyl ketone, m. p. 115— 116°,
30% yield (semicarbazone, m. p. 189— 190°). The
last-named differs from the remaining ketols in being
non-volatile in steam.
R . B r ig h t m a n .
Co-ordinated compounds of the alkali metals.
II. N. V. S i d g w i c k and F. M. B r e w e r (J.C.S.,
1925, 1 2 7 , 2379—2387; cf. Sidgwick and Plant, A .,
1925, i, 298).—The sodium or potassium derivatives
of ethyl acetoacetate and some similar compounds
exist in a non-polar form, in which the metal exhibits
2-covalency, forming part of a chelate ring; these are
soluble in benzene and have a definite m. p. Many
metallic derivatives which are insoluble in benzene
alone dissolve readily in presence of the parent
substance or some similar compound, the metal being
here 4-covalent and forming a bichelate compound.
The sodium derivative of benzoylacetone behaves as
a salt, but readily takes up 2 mols. of water from 96%
alcohol, the hydrate containing 4-covalent sodium,
and being soluble in hydrocarbons. Several similar
compounds, and some containing lithium and potass
ium, have been prepared. Sodium and potassium
derivatives of salicylaldehyde combine with excess of
the aldehyde, forming bichelate additive compounds,
and the same aldehyde forms similar compounds with
sodium and potassium o-nitrophenoxides. Whereas
lithium atoms are limited to a covalency of four,
6-covalent metallic atoms are found in additive com
pounds of the disodium and dipotassium salts of
quinizarin with 4 mols. of salicylaldehyde.
B . W. A n d e r s o n .
Perylene and its derivatives. X I. A . Z i n k e ,
R. S p r i n g e r , and A . S c h m id (Ber., 1925, 5 8 , [5],
2386—2391; cf. A ., 1925, i, 1436, and previous
abstracts).—4 : 10-Dichloro- or 4 : 10-dibromo-perylene is converted by concentrated sulphuric acid at
165— 170° into hydrogen halide and 4 : 10-perylencquinone, which could be isolated only as the additive
compound (C20H 10O2)2,H2O. It is transformed by
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distillation with zinc dust and zinc chloride into
perylenc. Reduction with sodium hyposulphite in
alkaline solution followed by treatment with the
appropriate aroyl chloride affords the dibenzoyl, m. p.
324°, and di-ip-bromobenzoyl, m. p. 359—361°, deriv
atives of 4 : 10-perylenequinol ; the mol. wts. of these
compounds are established by Rast’s method, using
perylenc as solvent.
H. W r e n .
Olefinic terpene ketones from the volatile oil of
flowering' Tagetes glahdulifera. I. T. G. H.
J o n e s and F. B. S m it h (J.C.S., 1925, 127, 2530—
2539).—The volatile oil of T. glandvlifera contains, in
addition to ocimene (30%) and cZ-limonene
-10% and 50—60%, respectively, of two new
terpcnes. These are yij-dimethyl-Aa-octen-t-one, b. p.
185°, d,5S 0-8354, n'ÿ 1-4295, [a]D +1-5° (semicarbazone, m. p. 92-5°; oxime, b. p. 222°), and
r¡-mcthyl-y-niethylcne-Aa-ocle?i-z-on(i, “ taqetone,” b. p.
210°,
0-8803, nS 1-4895 (oxime, b. p. 126°/25
mm.). yrç-Dimethyl-A^-octen-E-one on reduction
yields yr¡-dimcthyloctan-z-onc, b. p. 188° (semicarbazone, m. p. 91-5° ; oxime, b. p. 225°), and on oxidation
gives $-\8,ovalcryl-a.-methylpropionic acid, m. p. 25°
(semicarbazone, m. p. 165°), with some isovaleric and
formic acids. Reduction of tagetone in ether by
sodium gives a substance, C10H 18O, b. p. 197°, d'iS
0-8524, rif, 1-4490, and a pinacol, C20H34O2, b. p.
183°/4 mm., d153 0-9258, nf, 1-4820, containing four
double linkings. Oxidation of tagetone yields iso
valeric and oxalic acids.
B. W. A n d e r s o n .
Occurrence of sylvestrene. B. S . R a o and J. L.
1925, 127, 2494— 2499).— The oils
from Pinus sylveslris and P. pumxlio contain no
sylvestrene; treatment of the oil with hydrogen
chloride yields sylvestrene dihydrochloride, but this
is formed from the A3-carcne present. It is im
probable that sylvestrene occurs in nature.
B. W. A n d e r s o n .
Action of metals on dipentene dihydrohalide.
Preparation of a synthetic diterpene. K . C.
R o b e r t s (J.C.S., 1925, 127, 2451).—When alcoholic
solutions of cis- and irans-dipentene dihydrobromide
and of ¿raíis-dipentene dihydrochloride were shaken
with finely divided silver or copper, loss of hydrogen
halide took place, with production of dipentene, which
polymerised to a diterpene, C20H3„ b. p. 173— 183°/
13 mm., nf, 1-5170, <?•» 0-9361,‘ iodine value, 103.
B. W. A n d e r s o n .
Constitution of p u l e g o n e , tertiary alkylp u l e g o l s , a n d p u le g e n e s . V . G r i g n a r d and J .
b A V A R D (Compt. rend., 1925, 181, 589—592;
cf.
Grignard, A., 1901, i, 681; Rupe, A., 1908, i, 556;
Anwers and Eisenlohr, A., 1910, ii, 368).—Treatment
with ozone demonstrates the presence in pulegone
of two isomerides, (5-pulegone, i.e., l-m eihylA-A«®isopropylidenecjc\ohexan-3-one, and
15__18% of
a-pulegone, i.e., l-metkylA-As-isopropylideneeyc\ohexan-Z-one. Treatment with organo-magnesium
compounds yields the isomeric tertiary alkylpulegols
present in the same relative proportions. When
these alcohols are treated with dehydrating agents
(e.g., acetic anhydride, phosphorus trichloride), how
ever, different proportions of the isomeric unsaturated
S i m o n s e n ( J .C .S .,

hydrocarbons are obtained, the reaction products
containing the following proportions of a-isomeride :
methyl pulegene, 68% ;
n-propylpulegene, 24% ;
n-butylpulegene, 5 0 % ; tsopropylpulegene, 43%.
a-Methylpulegene on treatment with ozone yields
y-methyl-E-ketoheptoic acid (Rupe, loc. cit.), and
must therefore have the structure, 1 : 3-dimethyl4-As-isopropylidene-A3-cyc\ohexcna (I). [3-w-Propylpulegene when treated with ozone gives a-methylglutaric acid and is therefore l-methyl-3-n-propylCHMe
/\
H„
H2y
¥
<L> HoC
CMe

Y

CMe:CH,

CHMe
/\
H¡Ó
CPr
\ /

(IL>

fi

CMe,

4;-h.m)-isopropylidene-&.2-cyclohexene (II). It is sug
gested that the homologous compounds have analogous
formuł®, but the absence of the exaltation of molecular
refraction to be anticipated from the system of con
jugated unsaturated linkings is remarkable.
L. F. H e w i t t .
Borneol in spruce turpentine. A. S. W h e e l e r
and C. R. H a r r is (J. Amer. Chem. Soc., 1925, 47,
2836—2838).— See B., 1925, 1012.
Camphor oils. III. Action of oxalic acid
on terpin hydrate. K. O n o (Mem. Coll. Sci.
KySto, 1925, 9, [ a ], 75— 79; cf. Aschan, A., 1919,
i, 336).— Terpin hydrate, heated on an oil-bath for
5 hrs. with twice its volume of 0-5% oxalic acid
solution, gave good yields of a-terpineol and some
P-tcrpineol.
B. W . A n d e r s o n .
Camphor oils. IV. Reaction of Japanese
acid clay to terpin hydrate and terpineol. K.
O n o (Mem. Coll. Sci. Kyoto, 1925, 9, [ a ], 153— 159).
— Both terpineol and terpin hydrate when treated
with Japanese acid clay yield principally p-cymene
and p-menthane, probably undergoing dehydration
before decomposing into these products.
B. W . A n d e r s o n .
Esters of camphylcarbinol. H. Rupp and M.
(Helv. Chim. Acta, 1925, 8 , 853— 865).—
Since the reduction of hydroxymethylenecamphor
to camphylcarbinol introduces a new asymmetric
carbon atom, this substance should occur in two
stereoisomeric forms. No evidence of the existence
of these stereoisomerides is found with camphyl
carbinol or with the majority of its esters, but the
isobutyrate has been isolated in two forms. Camphyl
carbinol has [«]■{? +62-22°, and its formate [a]g
+ 18-13°. A series of esters has been prepared by
the action of the respective acid chlorides on the
carbinol in presence of pyridine, and distilled in a
high vacuum : propionate, b. p. 63°, m. p. 28— 36°
indef., iff 1-042, [a]“ +55-37°, and in 10% benzene
solution +16-15°; isobutyrate, b. p. 61°, d f 1-0217,
M » +56-16°, which deposited crystals, m. p. 31-5—
33°, having [«]'$ in 10% benzene solution +23-48°,
whilst the liquid portion had the corresponding value
+36-85°; n-butyrate, b. p. 73°, <ff 1-0254, [a]?? +53-45°
Sc h ae r er
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former of which is oxidised specifically by chromic
acid and the latter by potassium permanganate.
The above dilactone, on hydrolysis, gave a dibasic
acid, C^H^Og, m. p. 249—251°. The lactone, with
hydrogen and palladium, gave a telrahydro-deriv&tive,
C23H30O4, m. p. 275—277°, [a]^ +3-0° in chloroform;
hydrolysis of this compound by boiling for 2 hrs.
with 0-05iV-sodium hydroxide opened one lactone
ring, giving a lactonic acid, m. p. 225— 230°; for
complete hydrolysis, boiling for 5 hrs. with 2¿Y/3-sodium
hydroxide was required. The tetrahydrodilactonc
still contained a double linking. With some difficulty
two more hydrogen atoms were introduced to form
a hexahydrodilactone, Co-jH320 4) m. p. 265— 267°,
M u + 14° in chloroform; this substance did not
reduce Tollens’ reagent; its second lactone group
showed a resistance to hydrolysis similar to that
observed with the tetrahydro-dcrivative. The
lactonic acid obtained previously (A., 1923, i, 65)
by the oxidation of strophanthidin with potassium
permanganate in acetone solution is now given the
Cymarin and strophanthin. A. W i n d a u s , G. formula 02^ ^ 07, it being assumed to be formed by
the oxidation of the aldehydic form of strophanthidin
B e v e r e y , and A. S c h w i e g e r (Ber., 1925, 58. [Z?],
1509— 1514; cf. Windaus and Hermanns, A., 1915, as indicated above; on treatment with concentrated
i, 703, 704; Jacobs and co-workers, A., 1923, i, 123; hydrochloric acid, it gave a dilactone, C^H^Og, m. p.
1924, i, 65, 867, 1331).— Strophanthidin resembles 235— 236°, [a]¡; +100° in methyl alcohol; dihydro
cholesterol in that it contains a tetracyclic system. strophanthidin under similar conditions yielded an
It is an unsaturated hydroxylactone similar to the analogous lactonic acid, C23H340 7, platelets with
genins of the Digitalis glucosides, from which it 2H20 , effervescing at 132— 133°, [aj® + 4 7 ° in methyl
differs by the presence of the ketonie group in addition alcohol, and this in turn a dilactone, C^H^Og, 111. p.
to three hydroxy-groups. Further, it has one carbon 232— 234°, [a]'g + 84° in methyl alcohol; the latter
atom less than the Digitalis genins, so that the substance did not reduce Tollens’ reagent; both
fundamental substance of strophanthidin, C23H360 3, these dilactones showed a resistance to the hydrolysis
appears to be the next lower homologue of hexa- of the second lactone group similar to that observed
with the anhydro-dcrivatives described above.
hydrodigitaligenin.
The methylsemiacetal of dianhydrostrophanthidin Oxidation with chromic acid of the dilactone,
(cf. A., 1924, i, 867) is hydrogenated in glacial acetic C23H30O6, yielded a ketodilaclone, C23H28Og, m. p.
acid suspension in the presence of platinum, pre 285°, [ajg + 93° in pyridine, which in turn gave an
treated with hydrogen, to hexahydrodianhydro- oxime, m. p. above 285°. The same ketodilactone
strophanthidin, C^H^O.,, m. p. 208°, whereas, if the was obtained by a similar oxidation of pseudo
metal has been treated previously with oxygen, strophanthidin (A., 1925, i, 566), which is not oxidised
octahydrodidnhydrostrophanthidin, C23H360 4, m. p. by potassium permanganate in acetone; pseudo265— 266° (monoacetyl derivative, m. p. 185°), is strophanthidin is therefore to be regarded as a
obtained. The octahydro-compound is converted by stable oxidic form of the hydroxyaldehyde, stroph
cautious oxidation with chromic acid into the hexa- anthidin.
C. R. H a r i n g t o n .
hydro-derivative. The latter compound is trans
Tannins and related substances.
XXI.
formed by amalgamated zinc and hydrochloric acid
into dcoxyoctahydrodia7ihydrostrophanthidin, C^Hg.Oo, Molecular rearrangement of catechin deriv
m. p. 224°.
H. W r e n .
atives. K. F r e u d e n b e r g , G. C a r r a r a , and E.
C o h n (Annalen, 1925, 446, 87— 95; cf. A., 1925,
Strophanthin. VIII. Carbonyl group of i, 1165).—Irans-Epicatechi 11 tetramcthyl ether (I)
strophanthin. W. A. J a c o b s and A. M. C o l l in s
n\Ti>
on d e h y d r a t i o n
(J . Biol. Chem., 1925, 65, 491— 505; cf. A., 1925,
¿—v
yields an anhydroyOMe epicatechin tetrai, 566, 1082, and earlier abstracts).— Oxidation with
methyl ether (II).
chromic acid in acetic acid solution of dianhydro
strophanthidin yielded a dilactone, C^H^O,), in. p.
The wandering of
-253— 254°, [a]j? —178° in chloroform, together
th e d i m e t h o x y with a small amount of a lactonic acid, C^HjgOj,
phenyl group dur
m. p. 268°, [a]'p —100° in 95% alcohol. This acid
ing the dehydration
was also obtained by the oxidation of dianhydro
has been proved by
strophanthidin with potassium permanganate in
the synthesis of the
acetone solution, in which case none of the dilactone
hydrogenation pro
was formed. This result is taken to show that
duct of (II).
By the condensation of 3 : 4-dimethoxyphenyldianhydrostrophanthidin exists as an equilibrated
mixture of an oxidic and an aldehydic form, the acetonitrile with phloroglucinol trimethyl ether is
(+33-35° in benzene); n-valerate, b. p. 82°, df 1-0140,
[a]g +49-18° (+29-57° in benzene); hexahydrobenzoate, b. p. 95°, df 1-0507, [a]? +49-49° (+32-16°
in benzene); phenrylacetate, b. p. 120°, d f 1-0.902,
[a]'“ +40-94° (+26-59° in benzene); fi-phenylpropionate, b. p. 141°, df 1-0791, [ « $ +38-56° (+27-43°
in benzene); cinnamate, b. p. 145°, d f 1-1004, [a]$
+46-06° (+21-82° in benzene); crotonate, b. p. 79°,
d f 1-0506, [a]™ +56-52° (+34-30° in benzene); sorbate,
b. p. 99°, d f 1-0433, [a]t? +54-55° (+33-86° in benzene).
Optical rotatory powers are tabulated in all cases
for four different wave-lengths : the value [a]K/[a]c
is remarkably constant throughout=2-36 with ?.a
591-5, X02 0-09271, these figures being almost identical
with those for the hydroxymethylenecamphor deriv
atives. The curves relating l/[a ] to X2 for the prop
ionate and isobu tyrate are not quite straight lines,
a fact which is taken to confirm the indications of the
presence of the expected stereoisomerides.
G. M. B e n n e t t .
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obtained 2 : 4 : G-trimethoxyphenyl 3 : 4-dimethoxy- ethyl ester, S0,Me-C6H4,C 0,CH2,C02Et, m. p. 104°,
benzyl ketone, m. p. 110°. This is converted by- being obtained directly from the anhydride and
magnesium methyl iodide into a-(3 :4 -dimethoxy- methyl sulphate in alkaline solution. With bromine
phenyl)-$-( 2' : 4' : 6' -trimethoxyphenyl)-a -propylenejia. p . in the presence of chloroform, it gives the compound,
87-5—88-5°, which on reduction with platinum-black CjjIIgOjBrS, m. p. 98-5°. When treated with ozone,
gives a-(3 : i-dimethoxyphenyl)-p-(2' : 4' : 6'-trimethoxy- it affords o-sulphobenzoic and oxalic acids; the pro
phenyl)propane, m. p. 65— 66°. The fact that this duction of glyoxylic acid could not be detected.
product is not identical with the reduction and These observations appear to favour the first without
méthylation product of (II) is used as evidence that excluding the second constitution. On the other
formula (II) is correct. Hydrogen chloride in ether hand, a substance of the first constitution would be
solution brings about the expected to be converted by ammonia into an imide
Cl
condensation of 3 : 4-di- yielding saccharin when treated with ozone, whereas
n/\ /0 V
OMo
methoxyphenylacetalde- the compound is merely transformed into an
-MeU,
I I y— \
hyde with acetophloroammonium salt which regenerates the original sub
\ / ' \ / ~ \ __ y O m e glucinaldehyde dimethyl stance on treatment with acid. The red coloration
MeO
(III.)
eth er, th e o x o n i u m with ferric chloride indicates the enolic form of the
chloride (III) being formed second constitution, but derivatives could not be
(cf. Drumm, A., 1923, i, 1221), which on reduction obtained with benzoyl chloride, phenylcarbimide, or
with platinum-black yields 3-(3' : 4'-dimethoxyphenyl)- p-nitrophenylhydrazine. H the anhydro-compound
5 : 7-dimethoxychroinan, m. p. 134° (tromo-derivative, is treated successively with phosphorus pentachloride
m. p. 162— 163°). The chroman is identical with and ammonia, the compounds,
the hydrogenation product of anhydroepicatechin.
C6H4< s i f ^ > C - C O - N H 2,
From the condensation of 3 : i-dimethoxybenzyl
bromide, m. p. 59°, with phloracetophenone dimethyl m. p. 315°, and C6H4< g ^ ^ > C - C 0 2Et, m. p.
ether, two isomeric substances, C19H22Ofi, m. p. 118°
and 148°, were obtained.
232—234°, are formed according to experimental
JR. W. W e s t .
conditions. The latter compound behaves as a
4
: 6-Diphenylcoumalin
[4 : 6-diphenyl-2- primary amine and is reconverted by nitrous acid
pyrone]. F. A r n d t and B. E is t e r t (Ber., 1925, 58, into the nitrogen-free anhydride. When oxidised
[JB], 2318—2320).—The product, m. p. 138— 138-5°, by permanganate, it yields ammonia, and oxalic
obtained by the interaction of equal quantities of and o-sulphobenzoic acids.
ethyl benzoylacetate and concentrated sulphuric acid
The by-product, m. p. 136° (see above), obtained
at the atmospheric temperature (cf. following abstract), during the preparation and ozonisation of the anhydrois identified as 4 : G-diphenyl-2-pyrone instead of compound and during its conversion into the aminothe expected 2 : 6-diphenyl-4-pyrone, m.r p. 139— derivative appears to be the sulphone corresponding to
140°, with which it gives a very marked depression
acetophenone-o-sulphonic acid, C6H4<CgQ~^>CH2.
of m. p. It is converted into 4 : G-diphenyl-2-lhioH2 W r e n .
pyrone, m. p. 121— 122°, which, unlike the 4-thiopyrone compound, remains unchanged at 180° and
Formation of chromones. A criticism. W.
does not react with hydroxylamine. Bromine causes
simultaneous addition and substitution, whereby B a k e r (J.C.S., 1925, 127, 2349—2358; cf. Baker
ultimately S-bromo-i : G-diphenyl-2-pyrone, m. p. 130°, and Robinson, A., 1925, i, 1299).—That the so-called
is produced; the latter substance is transformed by “ chromones ” of Jacobson and Ghosh (J.C.S., 1915,
sodium hydroxide into 2 : 4-diphenylfuran, m. p. 107, 424, 959, 1051; Ghosh, ibid., 1916, 109, 106)
110°.
H. W e e n .
are in fact coumarins, as suggested by Baker and
Robinson (loc. cit.), is confirmed by the preparation
Transformation of ethyl benzoylacetate by of thirteen of the true chromones, which are in all
concentrated and fuming- sulphuric acid. F. cases different from the products described by
F e is t [with H. P a u s c h a r d t and H. D ib b e r n ] (Ber.,
Jacobson and Ghosh. The condensation of substituted
1925, 58, [B], 2311—2317).— Ethyl benzoylacetate acetoacetic esters with phenols in the presence of
is converted by concentrated sulphuric acid at the sulphuric acid, or acetic acid and zinc chloride, or
atmospheric temperature into ethyl benzoate, aeeto- hydrochloric-acetic acid, yields coumarins; in the
phenol, and 4 : 0-diplienyl-2-pyrone, (cf. Arndt and presence of phosphoric oxide, chromones are formed
Eistert, preceding abstract).
Fuming sulphuric (cf. Simonis and co-workers, A., 1913, i, 890; 1914,
acid (<0% S03), on the other hand, transforms i, 424, 980; Heilbron, Barnes, and Morton, J.C.S.,
ethyl benzoylacetate into a compound, m. p. 136° 1923, 123, 2569). The nitriles corresponding with
(see later), and ethyl anhydrosulphobenzotylacetate, these esters likewise give with phenols only coumarins.
S02< o 63 > C :C:CH-C02Et
H -C 0 2Et or C6H4< g Q >C H -C 02Et, The corrected names for Jacobson and Ghosh’s
compounds, together with m. p. of these and the
m. p. 140°, which behaves as a monobasic acid corresponding authentic chromone derivatives, are
towards alkali hydroxide and yields sodium, lead, given,
stannous, mercurous, mercuric, copper, ferrous, ferric,
Benzylresacetophenone, m. p. 88°, prepared from
and cobalt salts. It is hydrolysed by boiling alkali P-phenylpropionitrile and resorcinol by the Hoesch
hydroxide to o-sulphobenzoylacetic acid, m. p. 158— reaction, condenses with benzoic anhydride and
160° (in addition to o-sulphobenzoic acid), the methyl sodium benzoate at 170— 180° to give 1-hydroxy-Z-
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benzyl-2-phenylbenzo-y-pyrone, m. p. 272—274°.
Benzylphloracelophenone, m. p. 139— 140°, from
(3-phenylpropionitrile ancl phloroglucinol, condenses
with acetic anhydride and sodium acetate to form
5 : l-dihydroxy-3-benzyl-2-methylbenzo-y-pyrone, m. p.
200—201° (diacetate, m. p. 112°), or with benzoic
anhydride and sodium benzoate to form 5 : 7-dihydroxy-3-benzyl-2-j)henylbenzo-y-pyrone, m. p. 202—
203° (diacetate, m. p. 126°). Benzylorcacetophenone,
m. p. 118-5°, from [3-phenylpropionitrile and orcinol,
similarly yields 7-hydroxy-¿-benzyl-2 : 5-dimethylbenzoy-pyrone, m. p. 294—295° (acetate, m. p. 138— 139°;
methyl ether, m. p. 109°). 7 : 8-Dihydroxy-3-phenyl2-rnethylbenzo-y-pyrone, m. p. 219—220° (diacetate,
m. p. 111-5°), and 7 : 8-dihydroxy-2 : 3-diphenylbenzoy-pyrone, m. p. 297° (diacetate, m. p. 177— 178°), are
obtained from 2 : 3 : 4-trihydroxyphenyl benzyl
ketone ; 7 : 8 - dihydroxy - 3 - benzyl - 2 - methylbenzo -y pyrone, m. p. 203—205° (diacetate, m. p. 126°), and
7 : 8-dihydroxy-3-benzyl-2-phenylbenzo-y-pyrone, m. p.
275—276° (diacetate, m. p. 175— 176°), from benzylgallacetophenone.
C. H o l l i n s .
Constitution and synthesis of daphnin. P.
(Gazzetta, 1925, 5 5 , 673— 67 8). — The action
of ¡3-acetobromoglucose
CH
on daphnetin in sodium
V
r
\CH
0-CcH 70 5Ac4 hydroxide s o l u t i o n
yields tetra-acetylglucobo OH
*\ / \ /
daphnetin (I), m. p.
• O
( I .)
2 2 0°, [> ]£ - 5 2 - 5 2 ° (in
methyl alcohol), which, on hydrolysis, yields a com
pound identical with natural daphnin. The latter is
thus (II) or (III).
CH
CH
/
H
!H
C Æ .O -O CO
OH
J
v \ / \ /
(III.)
(II.)
OH O
C6H 110 s*0
Leone

/

T. H. P o p e .
Mercury and arsenic compounds of pyrroles.
H. F is c h e r and R. M ü l l e r (Z. physiol. Chem., 1925,
1 4 8 , 155— 179).— By mixing solutions of mercuric
chloride and of a series of pyrroles (R), the following
additive compounds [R 2Hg(HgCL,)4] are prepared :
with 2 : 3 : 5-trimethylpyrrole, m. p. 120— 125°
(decomp.); with 2 : 4-dimethylpyrrolc, m. p. 136°
(decomp.); with pyrrole, m. p. 143° (decomp.); with
iY-methylpyrrole, m. p. 120— 130°; with ethyl
2 : 5-dimethylpyrrole-3-carboxylate, m. p. 230—232°;
with ethyl 2 : 4-dimethylpyrrole-3-carboxylate, m. p.
218° (decomp.); with cryptopyrrole and with ethyl
2 : 4-dimethyl-3-acetyIpyrrole-5-carboxylate. In all
cases the original pyrrole can be recovered by treat
ment of an aqueous suspension of the additive com
pound with hydrogen sulphide. This precipitationrecovery method is applied to the isolation and
quantitative separation of the acid and basic products
of reduction of hasmin and aetioporphyrin by means
of acetic acid and hydrogen iodide. Treatment with
iodine and potassium iodide of ethyl 2 : 5-dimethylpyrrole-3-carboxylate gives ethyl 4-iodo-2: 5-dimethylpyrrole-3-carboxylate, m. p. 136— 137°, and
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of ethyl 2 : 4-dimethylpyrrole-3-carboxylate gives
ethyl 5-iodo-2: 4-dimethylpyrrole-3-carboxylate, m. p.
146°. Treatment of tetraphenylethylene with ozone
gives benzophenone and of dibiphenylene-ethylene, a
substance m. p. 250—252°, together with diphenylene
ketone, m. p. 82°. By treatment of the corresponding
pyrroles with arsenic acid are obtained: 2 : o-dimethyl3-carbethoxypiyrryl-5-arsinic acid, m. p. 245— 247°, and
2 : 3 : 5-trimethylpyrryl-4-arsinic acid, m. p. 230— 235°
(decomp.). Pyrrole gives a similar compound, m. p.
120— 130°.
P. W. C l u t t e r b u c k .
Derivatives of 1-aminocarbazole. H. L i n d e and F. M u h lh a u s (Ber., 1925, 5 8 , [B], 2371—
2377; cf. Lindemann, A., 1924, i, 550, 1234; 1925, i,
1098; Seka, A., 1924, i, 1234).— Previous attompts to
obtain cyclic compounds from ^-derivatives of carbazole by ring closure in the 1 : 9-position have been
unsuccessful, but such compounds are derived from
suitable 1-substituted carbazoles.
Carbazole dissolved in boiling carbon disulphide is
transformed by bromine into 3 : 6-dibromocarbazole,
m. p. 213°, which yields 3 : 6-dibromo-9-acetylcarbazole, m. p. 189°, 3 : G-dibromo-9-nitrosocarbazole, m. p.
192° (decomp.) after darkening at 180°, and 3 : 6dibromo-9-methylcarbazole, m. p. 158— 160°, by
customary methods. It is converted by nitric acid
(d 1-4) in boiling glacial acetic acid solution into
3 : G-dibromo-l-nitrocarbazole, m. p. 260°, the con
stitution of which is established by its production from
bromine and 1-nitrocarbazole. 3 : G-Dibromo-1-nitro9-methylcarbazole has m. p. 221°. Reduction of
3 : 6-dibromo-1-nitrocarbazole by sodium disulphide
and alcohol or stannous chloride and glacial acetic
acid affords 3 : G-dibromo-l-aminocarbazolc, m. p.
192°, which gives amorphous, non-homogeneous
products with nitrous acid and does not couple with
phenanthraquinone; the benzoyl derivative, m. p.
273° (decomp.), and the acetyl compound are described.
3 : G-Dibromo-l-chloroacetamidocarbazole, m. p. 265—
267°, prepared from dibromoaminocarbazole and
chloroacetyl cliloride in boiling benzene, is converted
by boiling, concentrated, aqueous-alcoholic potassium
hydroxide into 3 : G-dibromo-\ : Q-carbazole-3’-ketopiperazine (I), m. p. 333°, the
------ / % B r constitution of which is estab1 1 1 1
lished by its conversion by
sodium nitrite and boiling glacial
% / ^ \ f
acetic acid into 3 : 6-dibromoCH, NH
1 : Q-carbazole-2’ : 3'-diketopiper(!•)
\ /
azine, m. p. 435°, which is
CO
transformed by potassium hydroxide solution
into 3 : 6-dibromo-l-aminocarbazole.
Carbazole and bromine (3 rnols.) in boiling carbon
disulphide yield 3 : 6 : 8-tribromocarbazole, m. p. 184°,
which is further brominated in hot glacial acetic acid
solution to 1 : 3 : 6 : 8-tetrabromocarbazole, m. p.
220°. Nitration of the tribromo-compound affords
3 : 6 : 8-tribromo-l-nitrocarbazole, m. p. 264°, which is
also obtained from 1-nitrocarbazole and an excess of
bromine in carbon disulphide or glacial acetic acid.
3 : 6 : 8-Tribromo-\-aminocarbazolc, m. p. 239°, and its
acetyl derivative, m. p. 305°, are described. 3 : 6 : 8 Tribromo-l-chloroacetamidocarbazole, m. p. 285°, is
m ann
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transformed by potassium hydroxide into 3 : 6 : 8-tribromo-1 : Q-carbazole-3'-kctopiperazine, m. p. 375°.
H. W ren .
Synthesis of 4-keto-l : 2 : 3 : 4-tetrahydroquinolines and attempted synthesis of 4-keto1 : 2 : 3 : 4-tetrahydroisoquinoline. G. R . C l e m o
and W. H. P e r k i n , jun. (J.C.S., 1925, 127, 2297—
2307 ; cf. A., 1924, i, 1103).—The synthesis of 4-ketotetrahydroquinolines from toluene-p-sulphonyl-panilinopropionic acid is extended to the o-, m-, and
^-toluidine, jp-anisidine, andp-phenetidinc derivatives.
Toluene - p - sulphtmyl - ¡3- o - toluidinopropionic acid,
m. p. 127— 128°, prepared from toluene-p-sulphon0-toluidide, ,0-chloropropionic acid, and sodium
hydroxide, is converted by phosphoryl chloride into
1-])-toluenesulpkonyl-4:-kelo - 8 - methyl-1 : 2 : 3 : 4 - tetra
hydroquinoline, m. p. 147— 148°, and the corresponding
ketomethyltetrahydroquinoline., m. p. 92°. The former,
by treatment with cold sulphuric acid, yields p-oioluidinopropion-o-toluidide, m. p. 126°, which is
synthesised from
toluenesulphonyl-P-o-toluidinopropionyl chloride and o-toluidine with subsequent
hydrolysis in cold sulphuric acid.
Toluene - o - sulphonyl - p - m - toluidinopropionic acid,
m. p. 103°, with phosphoryl chloride yields toluene])-sulphonyl-3-chloro-4:-keto-7-?nethyl-l : 2 : 3 : 4-telrahydroquinoline, m. p. 138°, and a little of the 5-methyl
isomcride, m. p. 98— 100°. As in the case of the
product from anilinopropionic acid (loc. cit.), these are
hydrolysed by hydrochloric-acetic acid with loss of
chlorine, forming 4-keto-l- and -5-methyl-l : 2 : 3 : 4tetrahydroquinolines, m. p. 109° and 104— 105°,
respectively (toluenesulphonyl derivatives, m. p. 98°
and 136°, respectively).
From
tolueiie-p-sulphonyl-$-Y>-toluidinopropio7iic
acid, m. p. 116— 117°, and phosphoric oxide, toluenep - sulphonyl - 4 - keto - 6 - methyl -1 : 2 : 3 : 4 - tetrahydro quinoline, m. p. 136— 137°, results, whilst with phos
phoryl chloride the 3-cMoro-derivative of this, m. p.
176— 177°, is produced. Both are hydrolysed by
hydrochloric-acetic acid to 4-keto-6-methyl-l : 2 : 3 : 4lelrahydroquinoline, m. p. 85— 86° (benzylidene deriv
ative, m. p. 224— 225°; monobrominated benzylidene
derivative, m. p. 194— 195°). When the 3-chlorocompound is refluxed with methyl-alcoholic potassium
hydroxide it is converted into 4-methoxy-6-methylquinolinc, m. p. 51°.
Toluene-y)-sulphonyl-Çi-p-anisidinopropio)iic
acid,
m. p. 81— 82°, gives toluene-^-sulphonyl-4-keto-Gmethoxy-l : 2 : 3 : 4 -tetrahydroquinoline, m. p. 124— 125°,
or a mixture (m. p. 115— 120°) of this and its 3-chlorodcrivative according as phosphoric oxide or phos
phoryl chloride is used. On hydrolysis with hydro
chloric-acetic acid these are converted into 6-methoxy4-keto-l : 2 : 3 : 4-tetrahydroquinoline, m. p. 112°. In
the phosphoryl chloride condensation, there is formed
a small amount of a compound, C1TH 1Ç0 3NC1S, m. p.
235°, which may be toluene-p-sulphonyl-3-chloroC-mcthoxydihydroquinoline. Similar reactions are
observed with toluene--p-sulphonyl-$-ip-ph£netidinopropionic acid, ni, p. 97°, leading to toluene-\>-sulphonylO-ethoxy-i-keto-l : 2 : 3 : i-tet rahyd roqu inol ine, m. p.
114— 115°, its 3-c/i7oro-derivative. G-ethoxy-A-keto1 : 2 : 3 : 4-tetrahydroqumoline, m. p. 60°, and a by

product, m. p. 232°. G-HydroxyA-keto-l : 2 : 3 : 4telrahydroquinoline, m. p. 163— 164°, is obtained by
heating the corresponding methoxy-compound with
concentrated hydrochloric acid at 160— 170°.
Toluene-'p-sulphonylbenzylaminoacelic acid, m. p.
137— 138° (ethyl ester, m. p. 51°), prepared from
toluenesulphonbenzylamide (J.C.S., 1905, 8 7 , 1,59)
and sodium chloroacetate, could not be converted
into an isoquinoline derivative by the action of
phosphoric oxide or phosphoryl chloride, nor of
aluminium chloride on the acid chloride.
C. H o l l in s .
Dihydroquinolines. J. M e i s e n h e i m e r and E.
(Ber., 1925, 5 8 , [ / j ] , 2330—2333).—Three
groups of dihydroquinolines have been described
which exhibit great differences in their properties.
The substances prepared by Freund (A., 1905, i, 156)
are, “beyond doubt, l-methyl-2-alkyl-l : 2-dihydroquinolines; their most important properties are
their slow decomposition at the b. p. with evolution of
methane, fairly ready reducibility to tetrahydrocompounds, weakly basic nature, ability to add methyl
iodide and to give yellow, very unstable picrates;
with the exception of the 2-phenyl derivative, they
have no marked tendency to polymerise.
St o tz

The constitution,

» assigned by

Heller (A., 1915, i, 300) to the bimolecular dihydro
quinolines rests mainly on the transformation of
Freund’s 1 : 2-dimethyl-l: 2-dihydroquinoline into the
bimolecular product by treatment with zinc dust and
hydrochloric acid, whereby catalytic action is ascribed
to the nascent hydrogen. It is considered more
probable that reduction of quinolines leads primarily
to unstable 1 : 4-dihydro-compounds which immedi
ately polymerise with formation of a tetramethylene
; the production of such
L
JNil ~CMe- J 2
compounds by Heller’s method is ascribed to a
preliminary oxidation of 1 : 2-dihydroquinolines by
zinc oxide present in zinc dust to quinolines which are
subsequently reduced.
Rath (A., 1924, i, 555, 667) has described the
synthesis of a series of 1 : 2-dihydroquinolines from
toluidines and halogenoacetals and has based the
proof of the constitution on the assumed identity of
the product of the action of a-bromopropionacetal on
iV-methyl-o-toluidine with Freund’s 1 : 2-dimethyl1 : 2-dihydroquinoline. Re-examination of Riith’s
product proves it to be a complex mixture of bases
which has not been examined fully, but is certainly
not identical with 1 : 2 - dimethjd -1 : 2-dihydro quinoline.
H. W r e n .
Action of magnesium isobutyl and phenyl
halides on quinoline methiodide. J.- M e i s e n 
h e im e r , E. S t o t z , and K. B a u e r (Ber., 1925, 5 8 ,
[B], 2320— 2330; cf. Meisenheimer and Schütze, A.,
1923, i, 839).— Quinoline methiodide is converted
by magnesium isobutyl bromide into \-methyl-'2-\&obutyl-1 : 2-dihydroquinoline, b. p. 143— 144°/12 mm.,
(picrate, m. p. 92—94°). When heated at its b. p.
under atmospheric pressure, the base loses methane
and becomes transformed into 2-isobutylqumoline,
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b. p. 157°/23 mm. (picrate, m. p. 161°; melhiodide, passes into the 1 : 4-dihydroquinoline picrate in
m. p. 186°). Reduction with tin and hydrochloric acetone and yields the quaternary picrate in addition
acid transforms 2-isobutylquinoline into 2-tsobutyl- to that of the 1 : 4-dihydro-base in boiling alcohol;
1 : 2 : 3 : 4-tctrahydroquinoline, b. p. 159— 160°/20 this can scarcely be other than the picrate of the
mm. (hydrochloride, m. p. 217°; methiodide, m. p. 1 : 2-diliydro-base. The main reason for the assump
158— 159°; picrate, m. p. 130— 131°). Reduction tion that the red picrates are derived from 1 : 4-diof l-methyl-2-tsobutyl-l : 2-dihydroquinoline, pre hydroquinolines is that the change from the yellow
ferably by sodium and alcohol, affords l-methyl-2- picrates which regenerate 1 : 2-dihydroquinolines
i.sobutyl-1 : 2 : 3 : 4-tetrahydroquinoline, b. p. 157°/ when treated with alkali to the red compounds which
18
mm. (picrate, m. p. 150°; methiodide, m. p. 151°).
have not this ability does not occur if the 2-hydrogen
2 - fsoButyl -1 : 2 : 3 : 4 - tetrahydroquinoline and atom necessary for the displacement of the 1 : 2- to
1-methyl-2 -isobutyl - 1 : 2 : 3 : 4-tetrahydroquinoline the 1 : 4-dihydro-base is replaced by a non-migratory
are identical respectively with the base A and base B group; thus 1 : 2 : 2-trimethyl-l : 2-dihydroquinoline
considered by Freund and Kessler (A., 1919, i, 283) picrate is a yellow substance which undergoes no
to be stereoisomeric forms of l-methyl-2-isobutyl- change when recrystallised.
1 : 2 : 3 : 4-tetrahydroquinoline; the l-methyl-2-isoIt is somewhat surprising that the picrates of the
butyl-1 : 2-dihydroquinoline prepared by these authors 1 : 4-dihydro-bases are more darkly coloured than
was distilled under atmospheric pressure and the those of the 1 : 2-dihydro-bases. The former com
partial loss of methane occasioned thereby M’as not pounds are very feeble bases similar to indoles, in
observed.
which the same arrangement of double linkings is
1 - Methyl - 2 - isobutyl - 1 : 2 - dihydroquinoline re present. Like the latter, therefore, they do not
sembles the corresponding propyl derivative (Meisen- give normal picrates, but deeply-coloured, molecular
heimer and Schütze, loc. cit.) in giving a very unstable, compounds with picric acid. The 1 : 2-dihydroyellow picrate. In the investigation of these picrates, bases are somewhat stronger and yield normal
2-phenyl-l-methyl-l : 2-dihydroquinoline has also picrates. The ability of 2-phenyl-l-methyl-l : 4-di
been examined. The base, prepared from quinoline hydroquinoline to give an additive product,
methiodide and magnesium phenyl bromide, resembles
C16H .5N,C6H20 7N?Na,
the other 1 : 2-dihydroquinolines in most respects, m. p. 170°, with sodium picrate is in harmony with
but becomes polymerised with unusual readiness. this conception; bases, like aniline, which give true
When heated at 250°, it loses methane and yields picrates, have not this ability.
H. W r e n .
2-phenylquinoline, m. p. 82° (2-phenyl-l-7nethyl2-M ethylquinoline oxide.
J. M e i s e n h e i m e r
quinolinium picrate, prepared from 2-phenylquinoline
methiodide and picric acid, has m. p. 135— 136°). and E. S t o t z (Ber., 1925, 5 8 , [B], 2334— 2335).—
2 - Phenyl - 1 : 2 : 3 : 4 - tetrahydroquinoline (picrate, Oxidation of 2-methylquinoline with perbenzoic acid
the
m. p. 129— 130°) is obtained in 70% yield by the affords 2-methylquinoli7ie-~i$-oxide, (+ 2 H 20 ) ;
reduction of 2-phenylquinoline with tin and hydro compound is identical with “ 4-keto-2-methyl-l : 4chloric
acid.
\-Benzoyl-2-phe7iyl-\ : 2 : 3 : 4-tetra- dihydroquinoline ” obtained byT Heller and Sourlis
hydroquinoli7ie has m. p. 124— 125°. Bromination (A ., 1908, i, 913) by reduction of o-nitrophenylof 2-phenyl-l-methyl-l : 2-dihydroquinoline gives a hydroxyethyl methyl ketone with zinc dust and
compound, C16H 16NBr2 (cf. Freund, A., 1905, i, 156), cold 33% acetic acid. The ready reduction of the
which yields a stable picrate, m. p. 168— 169°. If compound to 2-methylquinoline, its non-transformcold alcoholic or ethereal solutions of 2-phenyl-l- ability into 4-hydroxy-2-methylquinoline, its weakly
methyl-l : 2-dihydroquinoline are treated with picric basic character, and the complete absence of acidic
acid, a slight darkening in colour is observed, but character are satisfactorily explained by' the new
crystals do not separate until some hours have conception. Energetic oxidation converts it into
acid
(Heller
and
elapsed. The product, m. p. 130°, has the analytical quinoline-'N-oxide-2-carboxylic
composition of 2 - phenyl -1 - methyl - 1 : 2 - dihydro - Sourlis’ “ 4-keto-l : 4-dihydroquinoline-2-carboxylic
H. W r e n .
quinoline picrate, but is insoluble in ether and must acid ” ).
therefore separate immediately from ethereal solution
Dibenzyl-2-methylquinoline. W. H. M uxs and
in the presence of seeding material if derived directly A . T. A k e r s (J.C.S., 1925, 127, 2475— 2478).—The
from the base; when crystallised from alcohol, it amide of dibenzylacetic acid reacts with excess of
becomes resolved into 2-phenyl- 1-methylquinolinium magnesium methyl iodide to form as.-dibe7izylacctone,
picrate and a red picrate, m. p. 140°, which is regarded b. p. 120— 122°/16 mm., and this ketone condenses
as 2-plicnyl-\-7nethyl-\ : ±-dihydroquinoline picrate. readily with o-aminobenzaldehyde, yielding dibenzylThe latter compound resembles that obtained pre 2-methylquinoline, m. p. 74°; methiodide, m. p. 204°
viously by Meisenheimer and Schütze (loc. cit.) from (cf. following abstract). Dibenzylacetyl chloride,
the 2-propyl compound and considered to be an used for preparing the corresponding amide, passes
indole picrate (this supposition is now withdrawn).
on heating into 2-benzyl-l-hydrindone, sethicarbazcnie,
The red picrate is obtained in considerably better m. p. 198— 199°.
B. W. A n d e r s o n .
yield by dissolving the crude picrate in cold acetone
and precipitation with light petroleum. It is com
Cyanine dyes. EX. Mechanism of the con
pletely stable towards boiling alcohol, from which densation ol 2-methylquinoline alkyliodides in
it can be crystallised. The crude picrate cannot presence of bases. W. H. M il l s and R . R a p e r
therefore consist entirely of the salt of the 1 : 4-di (J.C.S., 1925, 127, 246&—2475).—The active agents
hydro-base, but must also contain a component which in the condensation of 2-methylquinolinium salts

78

B R ITISH CHEMICAL ABSTRACTS.— A .

with aldehydes and with nitroso-compounds arc
methylene bases formed by removal of the elements
of the acid from the quaternary salt. These are
formed as impure oils by the action of alkalis on 2methylquinoline alkyliodides, and crystals of the corre
sponding l-methyl-2-methylene-l : 2-dihydro-p-naphthaquinoline (decomp. 80°) are similarly obtained. The
methylene base formed from 2-methylquinoline
ethiodide yielded with benzyl iodide dibenzyl-2-methylquinoline ethiodide, m. p. 214— 216°, indicating the
presence of the -N-C.'G- grouping (cf. Robinson,
J.C.S., 1916,109, 1038). In proving the constitution
of the dibenzyl compound, benzyl-2-mclhylquinoline
ethiodide, m. p. 172— 173°, was prepared. These
methylene bases condense readily with dimethylaminobenzaldehyde, forming unstable allene deriv
atives, those from p-naphtha-2-methylquinoline alkyl
iodides being scarlct powders which form purple
dyes with hydriodic acid or piperidine hydriodide.
The methylene base obtained from 2-methylquinoline
ethiodide reacts with formaldehyde and 2>-tolu2-methylquinoline ethiodide to give the unsyinmetrical pinacyanole 6-methyl-1 : V-diethyl-2 : 2’-carbocyanine iodide-, similarly, the base gives with ¡3naphtha-2-methylquinoline ethobromido and form
aldehyde 5 : ù-benzo-\ : 1'-diethylcarbocyanine bromide.
B. W. A n d e r s o n .
2 - Phenyl - 3 - anisolesulphonylquinolines and
2 - phenyl - 3 - phenetolesulphonylquinolines. J.
T r ô g e r and D. D i m i t r o f f (J. pr. Chem., 1925, [ii],
111, 193—206; cf. Trôger and Seelen, A ., 1923,
i, 1127 ; Trôger and Brohm, A ., 1925, i, 1452).—
The stability of certain 2-phenyl-3-arylsulphonylquinolines towards oxidation, reduction, and Hofmann
degradation is examined.
2-Phenyl-3-Q-anisolesulphonylquinoline, m. p. 219°
(hydrochloride, nitrate, and hydrogen sulphate de
scribed), prepared from o-aminobenzaldehyde and
o-anisolesulphonylacetophenone, gives no definite
products with acid permanganate, but is reduced
by tin and hydrochloric acid to o-methoxythiophenol
(thioguaiacol) and 2-phenyl-1 : 2 : 3 : 4-tetrahydroquinoline. The methiodide, m. p. 206—20S°, treated
with silver oxide in alcohol at 100°, regenerates
phenyl-o-anisolesulphonylquinoline.
p-Anisolesulphonylacetophenone, m. p. 110° (oxime,
m. p. 134°; phenylhydrazone, m. p. 138°), obtained
from phenacyl bromide and sodium anisole-psulphinate, condenses with o-aminobenzaldehyde to
give 2-phenyl-3-'p-anisolesulphonylguinoline, m. p.
187° (hydrochloride, nitrate, and hydrogen sulphate
described). Here also oxidation with acid perman
ganate leads to no definite results, but reduction gives
p-methoxythiophenol and 2-phenyltetrahydroquinoline. The mcthiodide, m. p. 133— 135°, does not
undergo the Hofmann degradation.
From o-phcnetolesulphonylacetophenone, m. p. 99°
(oxime, m. p. 129°; j)henylhydrazone, m. p. 177°),
and o- aminobenzaldehyde is obtained 2-phenyl3-ophcnetolesulphonylquinoli?ie, m. p. 174— 175° (hydro
chloride, nitrate, and hydrogen sulphate described;
methiodide, in. p. 122°), which is reduced by tin and
hydrochloric acid to o-ethoxythiophenol and 2-phenyltetrahydroquinoline. 2-Phenyl-3--p-phenetolesidphonyl-

quinoline, m. p. 153— 154° (hydrochloride, nitrate, and
hydrogen sulphate described; methiodide, m. p. 169—
170°), is similarly reduced to ^-ethoxythiophenol and
2-phenyltetrahydroquinoline.
C. H o l l in s .
Veranol-pyramidone and 11veramone. ’ ’ H.
and M. ICir c h e is e n (Arch. Pharm.,
1925, 263, 513— 518).—See B., 1925, 1011.]

R

h e in b o l d t

Anhydrides of amino-acid derivatives. C.
V. S c h e l l in g , and E. S c h l a t t e r (Helv.
Chim. Acta, 1925, 8, 873— 883; cf. A., 1924, i, 1118).
— 5-Hydroxy-2-phenylg]yoxaline is methylated by
methyl iodide and sodium methoxide to give 5-methoxy2-phenylglyoxaline, m. p. 56— 58°, the constitution of
which is proved by hydrolysis with aqueous hydro
chloric acid on the water-bath, when no methylamine is produced, but ammonia, benzoic acid, and
methyl aminoacetate hydrochloride. Reduction of
5-chloro-l : 2-diphenylglyoxalirie with sodium and
alcohol furnishes 2 : 3-diphenyl-l-benzyltetrahydroglyoxaline, m. p. 123°, decomposed at once when
dissolved in dilute h}’drochlorio acid into benzaldehyde and pheiiylbenzylethylenediamine, b. p. 214—
216°/15 mm. (dipicrate, m. p. 158— 160°, dipicrolonate,
m. p. 215— 217°). This base condenses readily with
benzaldehyde to give the cyclic base once more, and
the production of the latter in the reduction is due
to the formation of phenylbenzylethylenediamine
and of benzaldehyde by different modes of decom
position of the chlorodiphenylglyoxaline and their
condensation together.
The action of phosphorus pentachloride on benzoylglycylglycine ester produces ethyl 5-chloro-2-phenylglyoxaline-1 -acetate, a yellow oil (picrate, m. p. 140—
142°). The amide of this acid sinters at 248°, m. p.
253°, and subjected to the Hofmann reaction yields
only the bromoamide, m. p. 264° (after sintering at
260°). Acetylglycine-ethylamide,
NHAc-CH2CO-NHEt,
m. p. 144°, from acetylglycine ester and ethylamine,
is converted by phosphorus pentachloride into
5-chloro-2-7nethyl-1-ethylglyoxaline, b. p. 101°/12 mm.,
(picrate, m. p. 154°). Acetylglyci7ieanilide, m. p.
191°, from glycine ester and boiling aniline, in the
same way gives 5-ckloro-1-phenyl-2-7nclhylglyoxaUne
(picrate, m. p. 176°). Benzoylglycyt-leucine ethrjl ester is
obtained as a viscous liquid by interaction of leucine
ester and hippuryl chloride in ethyl-alcoholic solution
(ethylamide, m. p. 209°).
G. M. B e n n e t t .
Granacher,

Heterocyclic aldehydes. III. Triazolealdehydes. C. A. R o j a h n and H. T r i e l Of f (Annalen,
1925, 445, 296— 306; cf. A., 1924, i, 875).—An
extension of the aldehyde syntheses previously
described to triazole derivatives. l-Phenyl-5-methyl1 : 2 : 3-lriazoleA-carboxyl chloride, m. p. 133°, b. p.
105°/15 mm., is obtained by boiling the corresponding
acid (cf. Dimroth, 1902, i, 403) with excess of thionyl
chloride. The a7nide, m. p. 217— 218°, and the
anilide, m. p. 149— 150°, were prepared. On reduc
tion by Rosenmund’s method, the chlorido affords
l-phenyl-o-methyl-1 : 2 : 3-triazole-4-aldehyde, m. p. 52°
(hydrogen sulphite compound, m. p. 158°; semicarbazone, m. p. 226— 227°; arninoguanidone ?iitrate,
m. p. 224°; anil, m. p. 256°; aya.-oxime, m.'p. 162°).
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Treatment of the oxime with acetyl chloride in
pyridine affords 4-cyano-l-phenyl-5-methyl-l : 2 : 3triazole, in. p. 63— 64°, whilst it is reduced, by sodium
amalgam in alcohol to l-phenyl-5-methylA-aminotnethyl-1 : 2 : 3-triazole (hydrochloride., m. p. 182—
184°; picrate, m. p. 328°). The aldehyde condenses
with ethyl cyanoacetate to form the compound
Ci5H 140 2N4, m. p. 126— 127°, whilst treatment with
ethyl acetate and sodium affords the corresponding
triazolylacrylic acid, m. p. 189°. l-Phenyl-5-methyl1 : 2 : 3-triazole and 1-phenylA: 5-dimelhyl-l : 2 : 3triazole, m. p. 9S° (picrate, m. p. 131°), are obtained
as by-products in the above reduction of the acid
chloride. The use of insufficiently purified hydrogen
leads to the formation of the anhydride of 1-phenyla-methyl-i : 2 : 3-triazole-i-carboxylic acid, m. p. 189°.
1 : 5-Diphenyl-l : 2 : 3-triazole-i-carboxyl
chloride,
yellow, m. p. 101°, obtained similarly (cf. Dimroth
and Letsche, A., 1903, i, 127) (amide, m. p. 174°;
anilide, m. p. 147— 148°) is reduced analogously to
1 : 5-diphenyl-l : 2 : Z-triazole-i-aldehyde, m. p. 104—
105° (oxime, m. p. 176°; semicarbazone, m. p. 224°;
aminoguanidone nitrate, m. p. 205°; anil, m. p. 136—
137°; ethyl cyanoacetate condensation product, m. p.
165— 166°). Treatment of the sodium salt of ethyl
5 - hydroxy-1 - phenyl - 1 : 2 : 3 - triazole - 4 - carboxylate
with phosphorus pentachloride and phosphoryl
chloride at 140° yields ethyl 5-chloro-l-phenyl-l : 2 : 3triazoleA-carboxylate, m. p. 78°, which is hydrolysed
by boiling concentrated hydrochloric acid to the
corresponding carboxylic acid, m. p. 189— 190°.
The latter is converted into the acid chloride, m. p.
125— 126°, by the action of phosphorus pentachloride
and phosphoryl chloride at 140°. The amide, m. p.
182— 183°, and anilide, m. p. 146°, are described.
Treatment of 1-phenyl-l : 2 : 3-triazole-4 : 5-dicarboxylic acid (cf. Dimroth and Letsche, loc. cit.) with
thionyl chloride yields a resinous product, which
affords, when treated with ammonia, the correspond
ing diamide, m. p. 228°. Condensation of 2-chloro5-methyl-l : 3 : 4-triazole with ethyl chloroformate
in ether in presence of metallic sodium yields ethyl
2-chloro-5-methyl-l : 3 : i-triazole-3- (or 4)-carboxylate,
m. p. 58— 59°. Acid chlorides can only be obtained
from carboxylic acids of 1 : 2 : 3-triazoles which
contain a methyl-, phenyl-, or carboxyl-group, or a
halogen atom, attached to the atom adjacent to that
carrying the carboxyl-group. Acid chlorides could
not be obtained from 1 : 3 : 4-triazolecarboxylic acids.
F. G. W i l l s o n .
Methylation of diketopiperazine and piper
azine. E. A b d e r h a l d e n and R. H a a s (Z. physiol.
Chem., 1925, 148, 245— 253).— Piperazine may be
methylated by means of methyl iodide, giving
1 : 4-dimethylpiperazine dihydriodide, which, with
more methyl iodide, yields 1 : 1 : 4 : 4 -telramethylpiperazinium di-iodide, m. p. 278° (decomp.). Both
substances combine with iodine, the compound with
the former showing greater tendency to dissociation
than that with the latter. Piperazine may also be
methylated by methyl sulphate. The methylated
base is then precipitated with mercuric chloride and
the product on treating -with hydrogen sulphide gives
1 : 1 : 4 : k-ictramethylpiperazinium dichloride, m. p.
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276° (decomp.). Both the di-iodide and the dichloride
give the same sulphate, in. p. 230°, which with aqueous
barium hydroxide gives the corresponding hydroxide,
m. p. 175° (decomp.). Glycine anhydride on treat
ment with methyl sulphate gives sarcosine anhydride,
m. p. 145°, which by reduction with sodium and
alcohol gives 1 : 4-dimethylpiperazine.
P. W. Cluttkrbuck.
Pyrimidines. C III. Discovery of 5-methylcytosine in tuberculinic acid, the nucleic acid of
the tubercle bacillus. T. B. J ohnson and R. D.
Coghill (J. Amer. Chem. Soc., 1925, 47, 2838—
2844).— Hydrolysis of tuberculinic acid (cf. Johnson
and Brown, A., 1923, i, 160) with 25% sulphuric acid
affords cytosine and 5-methylcytosinc (cf. Wheeler
and Johnson, A., 1904, i, 624), separation of the two
bases being effected byr fractional crystallisation of
their picrates, although the picrate of the methyl
derivative cannot be completely separated from
that of cytosine. Cytosine picrate crystallises in
slender, golden-yellow, blade-like, monoclinie crystals
formed by twinning of individuals along a plane
parallel to their length, whilst 5-methylcyrtosine picrate
forms minute, lath-like, orthorhombic crystals of
golden-yellow lustre, the two salts being readily
characterised under the microscope. Identity with
synthetic specimens was established by crystallographic examination.
F. G. W illson .

Dimethylisoindigotins and a new hydrolysis of
disulphisatides. A. W a h l and T. F a i v r e t (Compt.
rend., 1925, 181, 790— 792).— On treatment with
hydrogen in the presence of finely divided platinum
7-methylisatin is not reduced, isatin yields isatide,
and 5-methylisatin gives 5-methylisatide. 5-Methylisatin reacts with hydrogen sulphide, yielding 5 : 5'-dimethyldisulphisatide (cf. A., 1925, i, 588). When
heated with pyridine, 5 : 5'-dimethyldisulphisatide
gives sulphur, 5 : 5'-dimethylisoindigotin, brown, leucocompound, m. p. 330°, and 5-methyloxindole, m. p.
168°, benzylidene compound, m. p. 182°. Oxindole
and 7-methyloxindole, m. p. 203— 204°, benzylidene
compound, m. p. 224°, were isolated from the reaction
products of pyridine with disulphisatide and 7 : 7'-dimethyldisulphisatide, respectively (cf. A., 1923,
i, 607; 1924, i, 322).
L. F . H e w i t t .
Anhydrides of amino-acid derivatives. C.
(Helv. Chim. Acta, 1925, 8 , 865— 873;
cf. A., 1924, i, 1118).—Hippuric ethylamide is con
verted by the action of phosphorus pentoxide in
chloroform into 5-ethylimino-4:-$-ethylamim-fi-ketoethyliminobenzyl-2-phenyloxazoline,
N------- CH-CPh:N-CH2-CO-NHEt
CPh-O-CINEt
yellow plates, m. p. 143— 144°, from which 5 %
hydrochloric acid regenerates the probable inter
mediate i-bcnzoyl-5-ethylimino-2-phenyloxazolinc, yel
low needles, in. p. 112°, developing a green colour
with ferric chloride, whilst 20% hydrochloric acid
acts on either of these substances to open the oxazoline
ring with production of a-benzoylhippuric ethylamide,
NHBz-CHBz-CO-NHEt, m. p. 197— 198°, which gives
a violet-red colour with ferric chloride. Aqueous
potassium hydroxide slowly hydrohrses this substance
Gran ach er
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to benzoic acid and hippuric ethylamide. For com
parison, ethyl a-aminobenzoylacetate was obtained
by reduction of ethyl benzoyh'sonitrosoacetate and
converted by benzoylation into ethyl <x-benzoylhippurate, NHBz-CHBz-C02Et, m. p. 128— 129°.
This gives a red colour with ferric chloride. Ethylarnine converts it, not into the ethylamide, but into
hippuric ethylamide and benzoic acid derivatives.
G. M. B e n n e t t .
Hydroxybenzylidene azides and indoxazens.
H. L in d e m a n n and A. M u h l h a u s (Annalen, 1925,
446, 1— 13).—Both o- and ^-hydroxybenzylidene
halides react with sodium azide in neutral or
acetic acid solution according to the scheme :
—HBr

+X.1T

OH-C6H4-CHBr2 ------->■ 0:C6H4:CHBr ------->
-H B r

+N.TI

OH-C6H4-CHBrN3 -------> 0:C6H4:CHN3 ------->
OH,C6H4,CH(N3)2, an intermediate quinoncmethido
(methylenequinone) compound being formed (cf.
A., 1923, i, 686; 1924, i, 181). The hydroxy
benzylidene azides are unstable, but may be handled
without danger. On boiling in neutral or acetic acid
solution, they lose the elements of azoimide and
nitrogen, giving intermediate compounds of the form
0 :C6H4:CH>N:, which tautomerise in the ji-series
into nitriles, OH>C6H4,CNj and in the o-series into
indoxazens, C6H4<Cq^!^N (cf. Meyer, A.,

1892,

i, 992). Alkalis bring about molecular rearrangement
of the indoxazens with formation of the isomeric
nitriles (cf. Russanow, A., 1893, i, 95). By this
series of reactions the following compounds were
prepared : 3 : 5 - dibromo - 4 - hydroxy - 2 : 6 - dimethyl benzylidene azide, m. p. 101° (decomp.); 3 : 5-dibromo4-hydroxy-2 : G-dimethylbenzonitrile, m. p. 189° (acetyl
derivative, m. p. 161°); 3 : 5-dibromoA-hydroxy2 : G-dimethylbenzamidc, m. p. 270°; 3 : H-dibromo-2hydroxybenzylidene azide, m. p. 60°; 4 : 6-dibromoindoxazen, m. p. 141°; 3 : a-dibromo-2-hydroxybenzonitrile, m. p. 174° (acetyl derivative, m. p. 97°);
3 : 5-dibromo-2-hydroxyA : G-dimelhylbenzylidene azide,
m. p. 64u (decom p.); 4 : G-dibromo-3 : 5-dunethylindoxazen, in. p. 185° ; 3 : 5-dibronio-2-hydroxyA : 6dirnethylbenzonitrile, m. p. 212° (acetyl derivative,
m. p. 145°) ; 3 : 5-dibromo-2-hydroxyA : G-dimethylbenzamide, m. p. 267°.
R . W . W est.

Reactions of pp'-dichloroethyl sulphide with
amino-compounds. W. E. L a w s o n and E. E.
R e id (J. Amer. Chem. Soc., 1925, 47, 2821— 2836).
—The following alkylthiazanes, R'N<C^g2.Q^2]>S,
were obtained by the action of the appropriate amine
on fifi'-dichloroethyl sulphide in absolute alcohol in
presence of sodium carbonate: n -propyl-, b. p.
82-5—83-5°/12 mm. (hydrochloride, m. p. 202°);
isopropyl-, b. p. 74-5—75°/9 mm. (hydrochloride, m. p.
184— 184-5°); n-butyl-, b. p. 118°/33 mm., 101— 102°/
19 m m .; isobutyl-, b. p. 93°/17 m m .; n-amyl-, b. p.
119°/15 mm., 104°/7 mm.. d\ 0-9485, d f 0-9332; and
benzylthiazane, b. p. 152-5°/10 mm. (hydrochloride,
m. p. 218°) (cf. Clarke, J.C.S., 1912, 101, 1583).
The following alkylthiazane-1 -oxides were obtained
analogously from the dichloroethyl sulphoxide:
methyl-, m. p. 52° [hydrochloride, m. p. 241° (decomp.);

ethyl- [hydrochloride, m. p. 177-5° (decomp.)]; and
benzylthiazane-1-oxide [hydrochloride, m. p. 224° (de
comp.)]. Similar condensations between primary
amines and the dichloroethylsulphone afforded the
following thiazane-l-dioxides : methyl-, m. p. 82°,
b. p. 174-5— 175°/19 mm. (hydrochloride, m. p. not
below 280°) ; ethyl-, b. p. 175-5— 176°/19 mm. (hydro
chloride, m. p. 248—249°) ; n-propyl-, b. p. 177-5—
178°/16 mm. (hydrochloride, m. p. not below 225°) ;
isopropyl-, b. p. 173-5°/13 mm. (hydrochloride, m. p.
not below 225°) ; n-butyl-, liquid, decomp, on dis
tillation (hydrochloride, m. p. 195°) ; isobutyl-, m. p.
45°, decomp, on distillation (hydrochloride, m. p.
200-5°) ; n-amyl-, m. p. 41-5° (hydrochloride, m. p.
152°); and benzylthiazane-1-dioxide, m. p. 76-5°,
decomp, on distillation (hydrochloride, m. p. 237—
239°). Corresponding condensations with secondary
amines proceeded without ring closure, with form
ation of bis-(dialkylaminoetliyl) sulphides, sulphoxides, and sulphones. Bis-(p-dimethylaminoethyl)
sulphide could not be isolated, as it decomposes when
formed into ¡3-dimethylaminoethyl vinyl sulphide,
b. p. 168-5°/763 mm., and dimethylamine. The
following were prepared : bis-($-dielhylaminoethyl),
b. p. 139— 140°/9 mm. (dihydrochloride, m. p. 247°);
bis-(P-di-n-propylaminoethyl), b. p. 194°/19 mm.,
d\ 0-9007, d f 0-8855 (dihydrochloride, m. p. 164-5°) ;
bis-(^-di-n-butylaminoethyl), b. p. 205— 206°/10 mm.
(dihydrochloride, m. p. 130-5°); and bis-($-dipiperidylethyl) sulphide, b. p. 174-5— 176°/15 mm.; bis-($-dimethylaminoethyl), liquid, decomp, when heated
(dihydrochloride, m. p. 234°) ; bis-($-dietliylaminoethyl), similar (dihydrochloride, m. p. 222°) ; and bis({S-di-n-jpropylaminoethyl) sulphoxide, similar (dihydro
chloride, m. p. 164°) ; bis-(^-dimethylaminoethyl), b. p.
174— 175°/15 mm. (dihydrochloride, m. p. 249°),
d\ 1-0916, df 1-0755; bis-($-diethylaminoethyl), (dihydrochloride, m. p. 202— 202-5°) ; bis-(fi-di-n-propylaminoethyl), b. p. 202—207°/10 mm. (dihydrochloride,
m. p. 173°) ; bis-(fi-di-n-butylaminoethyl), b. p. 215—
220°/8 mm. (decomp.) (dihydrochloride, m. p. 162-5°),
and bis-($-piperidylethyl) sulphone, b. p. 247°/18 mm.
Dichloroethyl sulphide, sulphoxide, and sulphone react
with trimethylamine, with formation of quaternary
ammonium chlorides, m. p. 135-5°, 239°, and 211-5°,
the corresponding chloroplatinates having m. p. 253°,
240°, and 257°, respectively. The corresponding
pyridinium chloride from the sulphide (chloroplatinate,
m. p. 190°) was prepared, as well as the pyridinium
chloride and quinolinium chloride from the sulphone
(chloroplatinates, m. p. 191-5° and 243°, respectively).
The sulphone was condensed with phenylalanine,
with formation of a-benzylA-thiazaneacetic acid-1dioxide,

CH2P h -C H ( C 0 J I ) -N < ^ ^ { j2> S 0 2, m. p.

176°. None of the above compounds possesses
vesicant action. The trimethylammonium salts
exhibited the greatest toxicity, the sulphone deriv
ative being more toxic than those of the sulphide and
sulphoxide, the last two being about equally toxic
(cf. Marshall and Williams, J. Pharmacol., 1920, 16,
259), and observed results are in agreement with the
theory that the vesicant action of Sp'-dichloroethyl
sulphide is due to its reactions with constituents of
the living cell.
F. G. W i l l s o n .

ORGANIC) CH EM ISTRY.

Am inobenzthiazoles.
II.
N aphthylam inonaphthathiazole derivatives. R. F. H u n t e r
(J.C.S., 1925,1 2 7 , 2270—2274; cf. A., 1925, i, 1335).—
Bromination of s-di-a-naphthylthiocarbamide, m. p.
196°, in chloroform yields 2-<x-naphthylamino-$naphthathidzOle. tetrabromide, red crystals which
become paler at 190°, yellow at 200°, and colourless
at 260°. On exposure to air, an orange tribromide is
formed, which loses all its bromine when treated
with sulphurous acid, giving 2-a.-naphthylamino-$11aphthathiazole, m. p. 221°. Under different con
ditions of bromination the product obtained is a red
heptabromide, C10H 6< ^ | ^ > C -N H -C 10H 7,HBr, or a
red tribromide (softens at 260°, but is not melted at
280°). The tetra- and hepta-bromides, when digested
with boiling alcohol and then for a few minutes with
warm alkali, are converted into a dibrotno-2-anaphthylamino-fl-naphlhalhiazole, m. p. 270—272°
(sinters at 180°). Bromination of the thiazole base
gives a hexabromide, which changes colour without
melting at 238°. All these perbromides readily lose
bromine on exposure to air or treatment with sulphur
ous acid or alcohol. In a similar manner, s-di-pnaphthylthiocarbamide, m. p. 194°, gives 2-fi-naphthylamino-a-naphthathiazole hexabromide, which forms
(i) dark red crystals, decomposing at 216° without
melting, or (ii) purplish-red plates, m. p. 196° after
changing colour at 140° and 194°. A red tribromide,
m. p. 245°, is obtained under other conditions.
2-$-Naphthylamino-ci-naphthathiazole, m. p. 223°, pre
pared from the hexabromide, gives on bromination
the hexabromide, m. p. 198°.
C. H o l l in s .
Supposed form ation of 1 : 2 : 4-oxadi-im ine
rings fro m n itroso-com pou n ds and m ethylenearylam ines. G. N. B u r k h a r d t , A. L a p w o r t h ,
and E. B . R o b in s o n (J.C.S., 1925, 1 2 7 , 2234—2236;
cf. Ingold, A., 1924, i, 322; Farrow and Ingold, A.,
1925, i, 155).—Since hydrolysis of N -hydroxy-N-pchlorophenyl-jV'-p-bromophenylformamidine,
C6H4Cl-N(OH)-CH:N-C6H4Br,
with aqueous-alcoholic alkali yields pure p-bromoaniline, it cannot be identical, as alleged (loc. cit.),
with the additive product from p-bromonitrosobenzene
and methylene-p-chloroaniline, for hydrolysis of the
latter product is shown to give pure p-chloroaniline.
There is thus no evidence for the supposed transient
formation of cycloids (“ oxadi-imines ” ), and the
theory of alternate latent polaries affords an explan
ation of the facts observed.
C. H o l l in s .
U se of rhodanine in organ ic syntheses. VI.
Quinrhodine. C. G r a n a c h e r , A. O f n e r , and A.
K l o p f e n s t e in (Helv. Chim. Acta, 1925, 8 , 883—892;
cf. A., 1924, i, 765).—A by-product in the reduction
of o-nitrobenzylidenerhodanine as previously de
scribed has now been isolated and found to contain
a new heterocyclic ring system. Quinrhodine (I),

bright yellow plates or brownish-red needles, m. p.
295°, cannot be obtained, as seemed likely, by the
G
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internal condensation of o-aminorhodanine, but owes
its formation to the opening of the rhodanine ring by
alkalis when, after reduction of the nitro-group, the
quinoline ring closes first and then the rhodanine
ring. The best method of preparation consists,
therefore, in boiling the nitrob'enzylidenerliodanine
with alkali, reducing with ferrous hydroxide, and
subsequently acidifying. The potassium salt (-f- 211,0)
is oxidisable to a disulphide, and is converted by
benzyl chloride into the benzyl thioether, m. p. 145°.
Fusion of quinrhodine with sodium hydroxide at
180° ruptures the rhodanine ring, yielding 3-thiolcarbostyril, m. p. above 350° (methyl thioether, m. p.
274° decomp., benzyl thioether, m. p. 234°, converted
by ethyl iodide and sodium hydroxide into N-ethyl2-quinolone-3-benzyl thioether, m. p. 138°), together
with carbostyril (m. p. 199°).
N -M ethylqu inrhodine, m. p. 205°, N-ethylquinrhodine, in. p. 155°, T$-phenylquinrhodine, m. p. above
285°, and N-benzylquiiirhodine, m. p. 233°, are obtained
by condensation of o-aminobenzaldehyde and the
respective substituted rhodanines. Fusion of the
iY-ethyl compound with sodium hydroxide at 220°
gives thiolcarbostyril. Ethylrhodanine condenses
with 2 : 4-dinitrobenzaldehyde in acetic acid solution
to yield 2 : ‘i-dinitrobenzylidene-'N-elhylrhodanine, m. p.
133°, reduced by ferrous sulphate and ammonia to
the (fi'a/mwo-compound, m. p. 223° (diacetyl deriv
ative, m. p. 272°), from which a quinrhodine deriv
ative could not be obtained.
G. M. B e n n e t t .
Synthesis of galegine. E. S p a t h and W.
(Ber., 1925, 5 8 , [-B], 2273—2279; cf. Spilth
and Prokopp, A., 1924, i, 502; Barger and White,
ibid., 272; Tanret, ibid., 622).—As a preliminary'
step in the synthesis of galegine,
CMe2:CH-CH2-N:C(NH2)2,
the preparation of a-amino-y-methyl-A^-butene has
been investigated. For this purpose, ethyl p-iodopropionate is converted by magnesium methyl
iodide into dimethyl-$-iodoethylcarbinol, b. p. 81—83°/
12 mm., from which the elements of water could not
be conveniently removed by zinc chloride or zinc
iodide or by replacement of the hydroxy-group by
iodine and subsequent removal of hydrogen iodide;
in all cases either much resin is formed or iodine
separates in quantity. g-woAmylenyl iodide is
obtained in small quantity by direct distillation of
the carbinol, but the process is not suitable for the
synthesis of galegine in quantity. Better results
are obtained
by
using dimelhyl-$-chloroelhylcarbinol, b. p. 62— 63°/14 mm., prepared under
definite conditions from methyl p-chloropropionate
and magnesium methyl bromide. The chlorocarbinol
is caused to react with potassium phthalimide in the
presence of xylene at 169° and the product loses
water when the temperature is raised to 218°, with
formation of y-meXhyl-bfi-butenylphthalimide, m. p.
100°, wliich, with barium hydroxide, affords a-aminoy-methyl-A^-butene. The picrate, m. p. 140°, of
the synthetic base is identical with that derived
from the product of the fission of galegine. The
m-nitrobenzoyl derivative, m. p. 100°, and chloroplatinate, m. p. 191— 192° (decomp.), of tho bases
are identical. a-Amino-y-methyl-AP-butene hydro
S p it z y
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chloride is transformed into galegine (picrate, m. p.
180— 181°) by disodium cyanamide. The additive
compound, m. p. 160-5— 161-5°, of galegine and
2 : 4 : 6-trinitro-m-cresol
and
di-m-nitrobenzoylgaleginc, m. p. 163— 164°, are also described.
H. W r e n .
A ction of brom in e on caffeine. Preparation
of brom otheopylline. Y . Y o s h it o m i (J. Pharm.
Soc. Japan, 1925, No. 524, 884— 888).—No dibromocaffeine is produced by the action of bromine on
8-bromocaifeine or in the presence of catalysts such
as iodine, iron, ferric or aluminium chloride, or
sulphur, or by heating a mixture of 8-bromocaffeine
and dry bromine in a sealed tube at 100— 150°.
Under corresponding conditions, 7 : 8-dichlorocaffeine
is easily prepared. By heating 8-bromocaffeine
with phosphorus pentabromide in a sealed tube,
no 3 : 8-dibromo-derivative is formed; 3 : 8-dichloro
caffeine is easily prepared by the same treatment.
The affinity between bromine and caffeine is less
powerful than that between chlorine and caffeine;
thus, by heating with chlorine the bromine atom in
8-bromocaffeine is displaced by chlorine. Bromotheophylline is prepared by adding 10 g. of bromine
in nitrobenzene to 10 g. of theophylline in 80 g. of
nitrobenzene and 20 g. of carbon tetrachloride and
heating at 110° for 2 hrs., followed by steam distill
ation.
K. K a s h im a .
Alkaloids of the group of Sihotnetimm and
Cocculus. VI. A lkaloid of Cocculus laurifolius, DC. H, K o n d o and T. K o n d o (J. Pharm.
Soc. Japan, 1925, No. 524, 876— 882).—An alkaloid,
coclaurin (cf. Greshoff, “ I Verslag van het onderzoek
naar de Plantenstoffen van Nederlandsch-Indie,”
Batavia, 1890; P. C. Plugge, Arch. exp. Path.
Pharm., 1893, 32, 266), has been isolated from an
alcoholic extract of the stem and root of Cocculus
laurifolius, DC., as colourless plates, m. p. 221°.
It is easily soluble in alkali. An aqueous solution
of the hydrochloride gives a violet or green coloration
with ferric chloride in the cold or hot, respectively,
but gives no coloration in alcoholic solution. It
gives Liebermann’s nitroso-reaction. It has [a]5?
-17-01°, and contains one OMe-group, but no NMegroup. It gives a hydrochloride, m. p. 264°, and a
methiodide, m. p. 155°. The alkaloid does not react
with semicarbazide nor with hydroxylamine. By
the Schotten-Baumann method, a tribenzoyl deriv
ative, m. p. 207°, and a triacetyl derivative, in. p.
1/4°, are obtainable. Neither of these derivatives
reacts as a base towards acids. From these results,
the authors suggest the following formula for the
base : C16H 13(or C16H u )(:NH)(GMe)(OH)2.
K. K

a s h im a .

Series of feebly toxic alkaloidal derivatives.
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.,
1925, 181, 887— 888).—Pharmacological experiments
with the nitrogen oxide derivatives of alkaloids of
the nux vomica and of the tropan group (cf. A., 1925,
i, 828) indicate that such derivatives (“ genalkaloids ” j
conserve the specific physiological action, but lose
most of the toxicity, of the parent alkaloid. This
probably holds for all active alkaloids. The effect

may be due to slow' partial reduction of the *NIO
group in contact with certain cells. S. K . T w e e d y .
Syntheses of oxyberberine, palm atine, and
tetrahydrojatrorrhizine.
E. S p a t h
and H.
Q u i e t e n s k y (Ber., 1925, 58, [ 5 ] , 2267—2272).—The
constitution of palmatine (Spath and Lang, A., 1922,
i, 166) has been established only with respect to those
of berberine and oxyberberine (Pictet and Gams, A.,
1911, i, 483, 807). The uncertainty which has arisen
regarding the latter (cf. Haworth, Perkin, and Ran
kin, A., 1924, i, 1100) has necessitated a fresh
synthesis of oxyberberine which is effected from
homopiperonylamine and meconinecarboxylamide ;
the results are not published in detail, however, since
they have been anticipated by the independent v'ork
of Perkin, Rây, and Robinson (A., 1925, i, 695).
Berberine sulphate is converted by treatment with
phloroglucinol and aqueous sulphuric acid at 100°
into the phenolic base (I) which
OHf
nn
is isolated as the sparingly
OH!. II i r
soluble iodide, C18H 180 4NI.
^
It is converted by treatment
'I A,
with sodium methoxide and
*
i
|,OMe methyl sulphate into palmL JJOMe atine iodide, the identity of
which is established by its
transformation into tetrahydropalmatine. Partial
méthylation of the phenolic base gives a mixture
of palmatine and jatrorrhizine which is readily
separated into its components by treatment with
alkali hydroxide; the portion soluble in alkali is
reduced by zinc dust and sulphuric acid to tetra
hydrojatrorrhizine, m. p. 216—217°, identical with
the natural product ; its purification is readily effected
by means of the hydrochloride.
H. W r e n .
Oxyacanthine. E. S p a t h and A. K o l b e (Ber.,
1925, 58, [jB], 2280— 2285).— Oxyacanthine, to which
the composition C19H210 3N or Ci8H 190 3N has
previously been assigned, is conveniently prepared by
extracting the dried root rind of Berberis vulgaris with
ethyl alcohol followed by treatment of the dried
extract with hot, dilute hydrochloric acid. The
precipitate obtained by adding sodium carbonate
to the acid solution is exhaustively extracted with
ether, w'hich dissolves the oxyacanthine, but not
berberine and other dark-coloured products. The
crude base is purified through its hydrobromido or
sulphate and obtained crystalline from much ether.
It has m. p. 216— 217°. Analyses and determinations
of M in camphor indicate the composition, C37H40O6N2.
The hydrochloride, 037H4tl0 GN2,2HCI) m. p. 270-—
271°, [a]^? + 188-5° in water, and the hydrobromide,
m. p. 273—275° (decomp.), are described. Three of
the six oxygen atoms of the base are present in
methoxy-groups, whereas a fourth is present in a
hydroxy-group, since the base is soluble in alkali
hydroxide and yields a, potassium, salt and a methyl
ether. A methylenedioxy-group does not appear to
be present. Oxyacanthine is converted by exhaus
tive méthylation into oxyacanthine methyl ether
dimethiodide, C40H4gO0N2I2, m. p. 255— 260°, which is
converted by silver chloride into the corresponding
methochloride ; the latter substance is reduced by
sodium amalgam in aqueous solution to a base -which
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is characterised as the dimethiodide, ^-'42-^5806^y-2>
m. p. 230—231°. Application of the same procedure
to the new methiodide results in the production of
trimethylamine and a nitrogen-free compound,
C,gH ,0O6> m. p. 124— 125°. Each nitrogen atom is
therefore monocyclically attached in the molecule
of the base and is united to a methyl group; the
presence of two woquiholine nuclei is suggested by
the readiness with which the Emde degradation
takes place.
H. W r e n .
Constitution of codeine and thebaine. J. M.
and R. R o b i n s o n (Mem. Manchester Phil.
Soc., 1924— 25,69,79—86).—The structures suggested
earlier (J.C.S., 1923, 123, 980, 998) are slightly
modified, the bridge between carbon atoms 8 and 15
being replaced by an ethylene linking in position 7 : 8
(for complete numbering see loc. cit.). Codeine (I)
and thebaine (II) are thus represented by the formulae :
G ulland

CH(9)
<5)HC | C 14’ ? Mc
| <®r||------C H 2

CH
I
HO-CH

CH

ch 2
(18!

MeO-C
CHt8) <1C>
% /
CH
(7)

(IX.)
CH (I.)
These contain the papaverine skeleton, which be
comes apparent when the linking 12 : 13 is broken
and the lower ring rotated through 180° about the
axis 6 : 14. Codeine and the methylmorphimethines
show strong evidence of unsaturation, and the exist
ence of isomeric tetrahydrodeoxycodeines and of the
isomerides thebainol and diliydrothcbainone admits
of a stereochemical explanation. The conversion of
thebaine by hydrogen peroxide into liydroxycodeinone
is usually represented by the change -C(OMe)"CH~
—> ~CO‘CH(OH)-. It is now shown, however, that
liydroxycodeinone and its dihydro-derivative do not
reduce Fehling’s solution or ammoniacal silver
solution, and are not changed by boiling 30% sulphuric
acid; it is improbable, therefore, that they are a- or
P-hydroxyketones. The remaining alternative is a
y-hydroxyketone structure. Hydroxycodcinone does
not contain the grouping •CO-CH,* which is present
in dihydrohydroxycodeinone. Both condense with
benzaldehyde, salicylaldehyde, and piperonal to give
arylidene derivatives of dihydrohydroxycodeinone,
reduction accompanying condensation in the case of
liydroxycodeinone, to which is assigned the structure
OH |
/
/
O
C I CH (in.)
C
O
O I CH
CH (IV.)

J. ?H|

NMe
CH
C
CH I C
NMe
| CHr-J------ CH2
| cn,-,------ CH
CO
CH
N =C
CH,
W
I
\ /
“
ch
c h 2o 2: c 6h 2- c h :c
(III). From hydroxycodeinone and 6-aminopiperonal
in the presence of alcoholic sodium ethoxide there is
G*

obtained a compound, C26H20O5N2, m. p. 243—244°,
derived by loss of 2H20 and addition of 4H. Dihydrohydroxycodeinone under the same conditions
yields
diaiihydro-6-aminopiperonal-dihydrohydroxycodeinone (IV), C2GH240 5N2, m. p. 282—283°.
C . H o l l in s .

Interactions of tellurium tetrachloride and
aryl alkyl ethers. I. G. T. M o r g a n and H. D . K.
D r e w (J.C.S., 1925, 127, 2307-2315; cf. Rust, A .,
1898, i, 137; Rohrbaech, A ., 1901, i, 273; Lederer,
A ., 1915, i, 1056; 1916, i, 809, 810).—Lcderer’s view
that in the reaction between anisole or phenetole and
tellurium tetrachloride the tellurium enters the
alkyl group, is shown to be erroneous. The products
are of the type RTeCl3, not R 2TeCl2 as assumed by
Lederer and previous w’orkers; and their reduction
products are ditellurides, RTejTeR, not tellurides,
R 2Te. The telluridichloridcs, R 2TeCl2, are obtained
only when the reaction is forced.
Phenetole, refluxed for 2 hrs. with tellurium
tetrachloride in chloroform, yields p-plienetyltelluritrichloride, EtO-Cr)H,-TeCl3, m. p. 182— 183°, which
is reduced by potassium metabisulphite to bis-jPphenetyl ditelluride, m. p. 107— 108°. The latter
gives ^-nitrophenetole, m. p. 60—61°, by the action
of cold nitric acid. Bis-'p-phenetyltelluridichloride,
m. p. 108°, is obtained by heating phenetole with
tellurium tetrachloride for 6 hrs. at 180— 190°.
From resorcinol dimethyl ether are prepared in
similar manner 1 : 3-dimethoxyphenylA-tellurichloride,
m. p. 155— 156°, and a mixture of this with bis-1 : 3dimeihoxyphenylA-teUurichloride, m. p. 204— 205°.
Reduction with metabisulphite leaves the dichloride
unchanged, but converts the trichloride into bis1 : ‘¿-dimelhoxyphenyl 4 : 4-ditelluride, in. p. 134—
135°.
2-Hydroxy-l-methoxyphenyl 4-telluritrichloride, m. p.
157— 159° (impure; decomp.), from guaiacol, is
reduced by metabisulphite to bis-2-hydroxy-l-methoxyphenyl 4 : i-ditelluride, m. p. 117— il8 ° (decomp.).
The bis-jj-anisyl ditelluride (Lederer’s dianisyl
telluride, loc. cit.), treated with methyl iodide, gives
an equimolecular mixture of -p-anisyldimethyltelluriiodide {picrate, m. p. 326— 127°) and p-anisylmethyltelluridi-iodide, m. p. 109°. From the latter, by
reduction with metabisulphite, is obtained jp-anisylmethyl telluride.
The telluritrichlorides described are all yellow, the
telluridichlorides colourless. The ditellurides are
intensely coloured.
C. H o l l i n s .
Structure of proteins. Conversion of di- and
tri-peptides into anhydrides. Reduction of
gelatin. E. A b d e r h a l d e n and E. S c h w a b (Z.
physiol. Chem., 1925,148,254— 263).— Purified gelatin
on reduction with sodium and alcohol yields ammonia
and a product from which was isolated by means of
phenylcarbimide two compounds, one which on
hydrolysis with hydrochloric acid gives a piperazine
compound of leucine and proline, m. p. 181°, and a
second which after hydrolysis gives a piperazine
compound of glycine and oxyprolinc, m. p. 190°. The
latter with diazomethane forms a methyl derivative,
m. p. 195°. Leucylglycine, glycyltyrosine, and
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leucylglycyl-leucine are converted into the anhydride
when heated with glycerol. P. W. C l u t t e r b u c k .
A lcoholytic cleavage of proteins. I. C.
(Helv. Chhn. Acta, 1925, 8 , 784—791).—
Keratin (from white goose-feathers), heated with
absolute ethyl alcohol or methylated spirit under
pressure at 170— 175°, is dissolved more rapidly than
by 1% hydrochloric acid at 180°. The residue on
evaporation of the solution is a pulverisable solid
containing 15% of nitrogen of which only 0-7% is
amino-nitrogen. Extraction with water and ether
yields diketopiperazine (m. p. 280—282°) and a
syrup which may be distilled at 5 mm. pressure. The
viscous water-soluble oil of b. p. 130— 140°¡5 mm.
gives no amino-acid reactions until boiled with con
centrated hydrochloric acid. Benzoylglycyl-leucineethylamide (this vol., 78) and bcnzoyldiglycylglycine
are recovered unchanged after prolonged heating
at 170— 180° with ethyl alcohol, whilst glycine
anhydrido is obtained from diglycylglycine under
similar conditions. This evidence is considered to
point to some other structure in the proteins than the
generally assumed polypeptide linking of amino-acids.
G. M. B e n n e t t .
G ranacher

M uscle album in (m yoalbum in). M. P i e t t r e
(Compt. rend., 1925, 181, 737— 739; cf. A., 1924, i,
228, 348).—Muscle extract is purified by saturation
with ether, which precipitates 3-85% of bulky material,
and is then treated with acetone, which precipitates
0-53% of globulin-like proteins. The mother-liquors

are saturated with ether and when kept in the
cold deposit 2-1% of myoalbumin, coagulating at
45— 47°, yielding a clot, [a]D—27° to—30° (for different
species of animals), giving a limpid solution in water
of high refractive index, not possessing marked
anaphylactic properties.
L. F. H e w i t t .
Volum etric determ ination of nitrobenzene.
I. M. K o l t h o f f (Chem. Weekblad, 1925, 22, 558).—
The nitrobenzene, dissolved in a mixture of alcohol
and water, is reduced in presence of sodium hydroxide
by addition of titanous chloride ; after oxidation in
air of the excess of titanous hydroxide, brómate and
bromide are added, and the whole is acidified ; after 1
5 min., potassium iodide is added and the liberated
iodine titrated with thiosulphate.
S. I. L e v y .
Qualitative test to sbow the absence of citrate
or tartrate in m ixtures. J. B. P e t e r s o n (Ind.
Eng. Chem., 1925, 17, 1146).—A method is described
for testing for the absence of citrates or tartrates in
mixtures, based on the fact that the purple colour
of the ferric salicylate complex is changed by the
addition of minute quantities of citrate, tartrate, or
any other substance capable of repressing the ferric
ion. The absence of hydrogen tartrate in amounts
not less than 1 in 8 x 104, 25 X104, and 12-5 X104,
respectively, can be shown by this method.
L. L. B ir c u m s h a w .
System atic detection of traces of aldehydes.
E. C. C r o c k e r (Ind. Eng. C h em ., 1925, 17, 1158—
1159).— S ee B., 1925, 1011.

Biochemistry.
Specific action of carbonic acid on the resp ir
atory centre in m an and rabbits. S. H e t é n y i , J.
H o l l ó , and S. W e is s (Bioeliem. Z ., 1925, 160, 242—
245).—After injection of 20 e.c. of normal sodium
hydrogen carbonate solution into man, a lowering of
the acidity of the blood and of the alveolar carbon
dioxide tension is found. In experiments with
rabbits, injection of mixtures of hydrogen carbonate
and carbonic acid of acidity either corresponding to,
or somewhat more acid than, that of the animal’s
blood, displaces the pn of the blood slightly to the
alkaline side.
P. w . C lu tte r b u ck .
M etabolism in rarefied air. I. Gas m eta
bolism and protein m etabolism . W . L a u b e n d e r
(Biochem. Z., 1925, 162, 459—46S).—Experiments
with guinea-pigs living in a chamber under reduced
pressure (430 380 mm. of mercury) show that decrease
in weight is smaller than in the control experiment;
that during the first 2— 6 hrs. there is a 20__40%
increase in carbon dioxide elimination, the oxygen
utilisation being, however, unaffected; that after the
first 12— 24 hrs. there is a 5— 30% reduction in gaseous
exchange ; that there is a 14—59% increase in total
nitrogen eliminated in the urine, and that during the

second stage of the experiment the ammonia coefficient
decreases.
P. W. C l u t t e r b u c k .
R espiration and glycolysis in anim al tissues.
R. 0 . L o e b e l (Biochem. Z., 1925, 161, 219—239).—
The glycolysis and respiration of the grey matter of
rats’ brains and of the spinal cord of frogs is compared
with the carbohydrate metabolism of muscle and
carcinoma cells. Narcotics inhibit respiration to a
greater extent than glycolysis in nervous tissues,
carcinoma cells, and growing epithelium. The effect
is more pronounced with the higher members of a
homologous series. Sodium fluoride, on the other
hand, depresses glycolysis more than respiration.
The glycolytic behaviour of different sugars is
similar in nervous and carcinoma cells, but differs
sharply in the case of muscle. Lactic acid is produced
from dextrose and mannose, to a lesser extent from
liexosephosphoric acid, and not at all from glycogcn,
kevulose, maltose, or trioses. Respiration in absence
of sugar decreases to about 10% or 20% of its original
intensity in 2 hrs., but this is restored equally well by
dextrose or lavulose. Although the trioses are unable
to increase respiration, yet lactic and pyruvic acids
will restore this when its intensity has fallen.
C. R im in g t o n .
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Gas and electrolyte equilibria in blood. VIII.
D istribution of hydrogen, chloride, and hydrogen
carbonate ions in oxygenated and reduced blood.
D. D. V an S ly k e , A. B. H astings, C. D. M u rra y, and

J. S en d roy , jun. (J. Biol. Chem., 1925, 65, 701—
728).— The activity coefficient of hydrogen carbonate
ions in horse-serum, calculated from the experiment
ally determined apparent dissociation constant and
the real constant (cf. Hastings, and Sendroy, this
vol., 25), is 0'03, which gives 0-16 for the ionic
strength of the serum ; the latter value agrees closely
with that calculated from analyses of serum; in the
case of the cell contents, there is a discrepancy, at
present not explained, between the activity coefficient
demanded by the calculated ionic strength (0-62)
and that found (0-40). A study of the distribution of
ions between cells and serum in reduced and oxygen
ated blood indicates that for the range of p R 7-0—
7-6 the changes in distribution with changes in reaction
are in agreement with those predicted b y Van Slyke,
Wu, and McLean (A., 1923, i, 1249); the actual ratios
are related as follows : Onlcciia: [an]«mm=0-77 X
{[01]cclls: [Ci]seram} = 0-62 X {[HCOaleens: [H C 03]scram},
where an represents the activities of the hydrogen
ions, and [Cl] and [H C 03] the molar concentrations
of chloride and hydrogen carbonate. The fact that
tho difference in the magnitude of the latter ratios
was not previously observed is accounted for by
the previous lack of a method for determining
the chlorides of the cells; this is now done with
accuracy by tho method of Van Slyke and Sendroy
(A., 1924, ii, 271).
C. R. H arington .
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Isolation of a new substance fro m b lood and its
bearing on determ ination of u ric acid. G.
H u n t e r and B. A. E a g l e s (J. Biol. Chem., 1925, 65,
623— 642).— By treatment of the protein-free filtrate
from red blood-corpuscles with alcoholic mercuric
chloride, fractional precipitation of the solution
obtained on recovery from this precipitate with lead
acetate and sodium hydroxide, removal of the lead
from the precipitate with sulphuric acid, and treat
ment of the resulting solution with mercuric sulphate,
there was obtained, from 5-5 litres of corpuscles,
0-7 g. of a substance, CgHnOgNj, darkening at 250°,
m. p. 269—270°, [a];';'5 - l i 5 ° . The substance^ is
neutral, takes up bromine and decolorises alkaline
permanganate, gives Weyl’s reaction, and is resistant
to acid hydrolysis, being unchanged by heating at
140° for 4 hrs. with 20% sulphuric acid; with nitrous
acid, it gives traces only of nitrogen; it is suggested
that the compound is a simple pyrimidine nucleoside.
The substance gives a blue colour with the reagents
used for the determination of uric acid, and its presence
accounts for the discrepancies observed between
determinations by the method of Benedict (A., 1922,
ii, 405) and that of Eolin and Wu (A., 1919, ii, 308).
(Cf. Bulmer, Eagles, and Hunter, A., 1925, i, 605.)
C. R . H a r i n g t o n .
Sugar content of b lood. B. K. H a r n e d (J. Biol.
Chem., 1925, 65, 555— 560).— Precipitation of the
proteins of blood with mercuric nitrate in nitric acid
and removal of excess of mercury from the filtrate with
hydrogen sulphide yields a solution entirely free from
organic nitrogenous compounds; determinations of
dextrose in such fluids by the method of Folin and Wu
(A., 1920, ii, 337) give results in close agreement with
those obtained by the recent method of Benedict
(A., 1925, i, 994) and therefore probably represent the
true concentration of dextrose. C. R . H a r i n g t o n .

R econversion of m ethsem oglobin into oxyhsemoglobin. II. Perfusion experim ents. III.
Experim ents on the living anim al. K. S a k u r a i
(Arch. exp. Path. Pharm., 1925,109, 198— 213, 214—
232).— II. If the blood perfused through an isolated
lung contains more than 70% of methoemoglobin,
scarcely any conversion of the latter into oxyhsemoD extrose content of hum an erythrocytes.
globin can take place; if the concentration is 60%
or less, such conversion takes place to the extent of P. A. T e d e s c o (Folia med., 1924, 10, 561— 571;
26% if ordinary air bo breathed; the degree of con from Chem. Zentr., 1925, II, 939).— Human red
version is increased by breathing hydrogen, by the blood-corpusclcs are permeable to dextrose, yet their
addition of sodium thiosulphate to the blood, and dextrose content is always less than that of the
*
G. W. R o b i n s o n .
by inclusion of the liver in the circulation; in the plasma.
most favourable circumstances it is still less than 50%.
III.
The toxic symptoms of poisons such as aniline D eterm ination of dextrose, non-protein nitro
and sodium nitrite, which exert their effect by gen, u ric acid, and total phosphorus in n orm al
formation of methiemoglobin, can be relieved to some b lood of m an in tropical regions and in the b lood
extent, in cats, by intravenous administration of of birds suffering fro m avitam inosis. P. J. T.
sodium thiosulphate; the favourable effect of v a n B e r k i i o u t (Arch. Norland, physiol., 1925, 10,
303—322).—See A., 1925, i, 453.
thiosulphate could not be observed in rabbits.
C. R . H a r i n g t o n .
A ction of calcium on the acid-base equilibrium
D o am m onium salts exist in the b lo o d ? in m an. J. H o l l 6 and S. W e i s s (Biochem. Z.,
G. F o n t &s and A. Y o v a n o v i t c h (Bull. Soc. Chim. 1925, 160, 237— 241).—Intravenous injection of
biol., 1925, 7, 1044— 1055).— Only minimal amounts hypertonic calcium chloride solution decreases the
of ammonium salts (0-05— 0-1 mg. per litre) are found hydrogen carbonate content of the plasma and
in fresh venous or arterial blood, and it would appear increases the alveolar carbon dioxide tension and
that in the circulating blood no ammonium salts acidity of the blood. Calcium chloride and lactate
exist. The ammonia in the blood gradually increases administered orally also decrease the hydrogen
with tho time after withdrawal from the body, Tho carbonate content of tho plasma, but an effect on the
biological consequences of the non-existence of tension of carbon dioxide and on acidity of blood
ammonium salts in the circulating blood are discussed. could not be detected with certainty.
W . O. K ermack.
P. W . C l u t t e r b u c k .
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Influence of calcium salts on serum calcium
of norm al and thyroparathyroidectom ised dogs.
A. M. H j o r t (J. Biol. Chem., 1925, 65, 783—795).—
A constant increase in the calcium of the bloodserum, following oral administration of calcium salts
to dogs, could be obtained only by doses of soluble
calcium salts in amounts equivalent to 0-2727 g. of
calcium oxide, or more, per kg. of body-wreight.
Doses of this magnitude raised the concentration of
calcium in the serum, and hence relieved the symptoms
of tetany, in thyroparathyroidectomised dogs.
C. R. H a r i n g t o n .
Action of m etallic salts on the capacity of
blood to decom pose hydrogen peroxide. L.
B l e y e r (Biochem. Z., 1925, 161, 91— 103).—In
comparing the action of different salts, the
of the
solution cannot be neglected. In the majority of
instances inhibition of the catalase occurs, this being
least marked with the alkali chlorides, but no relation
between inhibition and valency can be detected.
By graphic representation of the inhibition (ordinate)
produced by different concentrations (abscissa), there
is obtained for each salt a curve closely resembling the
dissociation curve of an acid. The time curve of the
catalytic action of sodium molybdate approximates to
a parabolic function (k=xj\/J). With catalase also
present, no summation effect occurs, the velocity being
less than that of the control. Ferric chloride in
concentrations up to 0-0001ili has a stimulating in
fluence on catalase.
The reaction velocity in presence of lanthanum
chloride, strontium nitrate, and potassium antimonite
still corresponds with Morgulis’ equation (A., 1921,
i, 751); these substances do not therefore decrease the
active concentration of the enzyme, although inhibi
tion occurs in their presence.
C. R i m i n q t o n .
Buffering properties of serum proteins. K.
G o l l w i t z e r - M e i e r (Biochem. Z., 1925, 163, 470—
475).—The relation of carbon dioxide combining
power to carbon dioxide tension was determined for
serum, serum ultrafiltrate, and ultrafiltrate residue.
The results lead to the conclusion that, in the
physiological range, the buffering of the serum
depends chiefly on the serum proteins.
R. K. CANNAN.
Influence of protein concentration on con 
ductivity of human blood-seru m . D . W . A t c h l e y
and E. G. N i c h o l l s (J. Biol. Chem., 1925, 65, 729—
734).—Blood-serum was dialysed against 0-8%
sodium chloride solution until free from other electro
lytes and the conductivity of the resulting solution
compared with that of a protein-free solution of
similar sodium chloride content. An average of
three experiments indicates a decrease of 1-58% in
the conductivity at 25° for every gram of protein per
c cC. R . H a r i n g t o n .
D lood proteins. II. Action of coagulationinhibiting salts on plasm a and serum . H.
H ueck (Biochem. Z., 1925, 160, 183— 198).—Native
scrum has a higher refractivity than serum from
defibrinatcd blood.
Refraetometric and inter
ferometrie methods show that the changes in the
concentration of the serum exuding from spontane

ously clotting blood are irregular during the first
4—5 hrs., but that the concentration then increases
regularly up to 24 hrs. The view that plasma
serum contains a higher protein concentration than
serum of whole blood could not be confirmed. The
refractivity of dilute sodium citrate solutions increases
proportionately with increasing strength, but at
higher concentrations the increase of refractivity
becomes less and less. By addition of sodium citrate
(0-2% ) to wiiole blood, incorrect plasma values w’cre
obtained and addition similarly to serum did not give
a purely additive increase in refractivity. The
viscosity increase when increasing amounts of sodium
citrate are added to serum does not keep pace with
the increase in refractivity. Addition of isotonic
sodium citrate to the serum has, however, correspond
ing effects on both refractivity and viscosity. When
hirudin is not available, Starlinger’s method is recom
mended for the determination of fibrinogen.
P. W. C l t t t t e r b u c k .
Relative viscosity of proteins of hum an b lo o d serum and their determ ination. W. S t a r l i n g e r
and K . H a r t l (Biochem. Z., 1925, 160, 225— 236).—
A critical study of a number of methods for the
determination of the relative viscosity of serum
proteins.
P. W. C l c t t e r b u c k .
Abderhalden’s reaction.
A
new b lood
reaction. H. S e l l h e i m ( V o x Medica, 1925, 1,
128— 141; from Chem. Zentr., 1925, II, 1078).—
Abderhalden’s reaction as modified by Liittge and
Mertz (B., 1925, 259) is discussed. Amongst the
applications of the method arc the study of nutrition,
of cancer, and of changes during pregnancy, the
examination of spinal fluid, and the determination of
the degree of decomposition of meat.
G. W . R

o b in s o n .

Reversible haemolysis. L. B o g e n d o r f e r and
B. H a l l e (Biochem. Z., 1925, 160, 199—209).—
The methods of reversible haemolysis of Brinkman
and Szent-Gyorgyi are used to effect the combination
of haemoglobin and stroma of different origin and of
different kinds of animals. Red blood-corpuscles
after haemolysis and reversion become more resistant
to hypotonic solutions. The adsorption of haemo
globin from solution by foreign stroma may be seen
refractometrically. The authors support the view
that haemoglobin is adsorbed on the stroma.
P. W. C l u t t e r b u c k .
Detection of enzym ic processes conditioned by
im m unisation. III. E. K t t p e l w i e s e r and E.
N a v r a til.
IV. E. K u p e l w i e s e r and I. W i l i i e i m
(Biochem. Z., 1925,160, 75— 87, 88— 100).—III. Sera
obtained during the anti-anaphylactic condition from
guinea-pigs which had received preliminary treat
ment with active horse-serum as antigen, were in
vestigated by the refraetometric method for the
presence of specific proteolytic action on the antigen,
with entirely negative results. (Cf. A., 1924, i, 806.)
IV. The possibility that the refractometric method
failed to detect products of proteolytic action because
the products were adsorbed on the intact substrate
and thus did not go into solution, is dismissed in view
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of the results of a series of adsorption experiments
under similar conditions.
P. W. C l u t t e r b u c k .
Salk ow sk i's m ethod of preparing protein-free
anti-toxin solutions. H. D o l d and E. F r e u d e n b e r g (Biochem. Z., 1925,162,169— 170).— A criticism
of Salkowski’s preparations, which were found to be
not entirely free from protein.
H. G. R e e v e s .
Salivary glands. II.
O ccurrence of g ly co 
gen w ith reference to the excretion of sugar and
glycogen. S. Y a m a g u c h i (Beitr. pathol. Anat.
allgem. Pathol., 1924, 73, 123— 141; from Chem.
Zentr., 1925, II, 1055).— Glycogen was absent from
the salivary glands of human and canine foetuses,
and from the excretory ducts of new-born and of
adult rats. It was present only in small quantities
in the case of pregnant rats. From experiments with
pancreatectomy, and injection of sugar or adrenaline,
the author concludes that the salivary glands play an
important part in the excretion of glycogen and sugar.
They can excrete these substances under the same
conditions as the kidneys. The lachrymal glands and
other organs (uterus, bronchi) may also participate
to some extent.
G. W. R o b i n s o n .
D istribution of injected sulphates in tissues.
W . D e n i s and S. L e c h e (J. Biol. Chem., 1925, 65,
565—570).—Considerable variations were observed in
the sulphate content of normal tissues. Intravenous
injection into dogs of large amounts of hypertonic
sodium sulphate solution produced a marked and pro
longed rise in the concentration of sulphates in the
blood but no definite change in that in the tissues.
C.

R. H

a r in g t o n .

B ody-content of the hedgehog during hibern
ation. E. W e i n l a n d (Biochem. Z., 1925,160, 66—
74).—Determination of the fat, glycogen, nitrogen,
and water content of the hedgehog at various times
during hibernation are tabulated.
P. W. C l u t t e r b u c k .
M ucoproteins of snails, H elix aspersa and II.
pomdtia. P. A. L e v e n e (J. Biol. Chem., 1925, 65,
683—700).—From the mucoprotein of the mucus of
these two species there was obtained in each case, by
treatment with alkali followed by precipitation with
alcohol, a substance which is soluble only in strong
mineral acids, gives a positive reaction for glycuronie
acid, and reduces Fehling’s solution only after hydro
lysis; it is therefore a mucoitinsulphuric acid; on
partial hydrolysis, it yielded mucosin (which on disstillation with hydrochloric acid gave the theoretical
amount of furfuraldehyde), and on complete hydrolysis
chitosamine, and a volatile fatty acid which was
probably acetic acid. By similar treatment of the
mucoprotein of the foot of the snail, the glucoprotein
of the body, or by direct extraction of the body, there
was obtained, in addition to the above mucoitin
sulphuric acid, a polysaccharide (“ animal gum ” ),
which on hydrolysis gave galactose and acetic acid,
and, on oxidation with dilute nitric acid, yielded
mucic acid, and therefore appears to be an acetylated
polygalactose.
C. R. H a r i n g t o n .
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T ransform ation products of the pigm ents of
flesh and blood. VI. K opratin, a substance
derived fro m a-hsematin by intestinal putre
faction, and the related porphyrin. O. S c h u m m
(Z. physiol. Chem., 1925, 149, 1— 18).— If food con
taining blood pigments is eaten, or blood reaches
the intestine from internal bleeding, together with
a-hcematin itself, another pigment which is derived
from a-hsematin by putrefaction appears in the faeces.
This pigment, kopratin, may be separated from
faeces by extraction with pyridine. On treatment of
the pyridine extract with a little hydrazine hydrate, a
solution is obtained having a well-marked absorption
band at 545 ¡au. It does not occur in the faeces of
healthy individuals on a diet free from blood. It also
appears to be produced outside the body during
putrefaction of blood. The corresponding porphyrin
is obtained by treatment of kopratin with hydrazine
hydrate in glacial acetic acid solution. Methods of
isolation of kopratin are described.
H . D. K a y .
B ile pigm ents.

X V II. Copper bilirubin. R.
and W. K ü s t e r (Z. physiol. Chem.,
1925, 149, 30— 43).— Copper salts combine with
bilirubin, in ammoniacal solution, to give a copper
compound of bilirubin which may bo precipitated
from the reaction mixture with acetic acid. It occurs
in two modifications, one obtained from hot ethyl
benzoate, the other from hot pyridine solution. It is
a very stable salt, and may be esterified dircct with
boiling methyl alcohol and hydrochloric acid without
breaking up the bilirubin molecule. The copper is
firmly united and is only very slowly precipitated by
sodium sulphide and not at all by potassium ferrocyanide. Copper bilirubin may be benzoylated in
pyridine solution, yielding a benzoyl compound which
contains 4 mols. of pyridine very firmly attached.
By reduction with sodium amalgam, copper bilirubin
yields mesobilirubinogen.
II. D. K a y .
H aas, H . M a u re r,

Pigm ents. B. B l o c h and F . S c h a a f (Biochem.
Z., 1925, 162, 181—205).— Melanin is formed in the
protoplasm of pigment cells (ectodermal and meso
dermal melanoblasts) from a colourless precursor by
means of an intracellular oxidation ferment, “ dopaoxydase,” which may be detected by the “ dopareaetion ” (conversion of 3 : 4-dihydroxyphenylalanine
into “ dopamelanin ” ). It is sensitive to heat,
drying, and hydrogen sulphide, but only slightly to
hydrogen cyanide. It is very specific and its optimum
Pn is 7-3— 7-4. Pigment formation and the presence
of the enzyme run parallel. The absorption spectrum
of dopamelanin shows no characteristic bands,
absorption beginning in the visible spectrum and
increasing continuously with decreasing wave-length.
Dopamelanin is a negative colloid and is best preci
pitated by acid, aluminium sulphate solution, or
colloidal ferric hydroxide. Its solubility in alkalis,
water, alcohol, and pyridine varies with the method
of preparation and drying. It is very resistant to
oxidation and reduction, and the products obtained
by energetic reagents are not characterised. Dopamelanin is prepared by oxidation of 3 : 4-dihydroxy
phenylalanine with oxygen in alkaline solution,
carbon dioxide being eliminated. The original
nitrogen of the amino-group was in part removed as
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ammonia and in part converted into another form no
longer determinable by Van Slyke’s method. The
amount of nitrogen obtained as ammonia is about half
of the amino-nitrogen disappearing. This deamin
ation, occurs, therefore, without the presence of a
deaminase and without the assistance of iron (the
reaction follows the same course in the presence of
potassium cyanide). The nitrogen content of dopamelaninvaries in different preparations from 5% to 8 %,
the purest product containing 5-23 %. The proportion
between the amino-nitrogen (Van Slyke) and the total
nitrogon in both natural and artificial mclanins is
smaller the purer the preparation, the quotient in the
purest artificial sample being 1/15-5. The author
concludes that the small amino-nitrogen content of all
specimens of melanin is due to adsorption during
purification of intermediate products of oxidation.
P. W. C l u t t e r s t ic k .
P igm ent studies in connexion w ith a case of
“ r in g e d ” hair. K. K l i n k e (Biochem. Z., 1925,
160, 28—42).—Determinations of the sulphur,
nitrogen, cystine, tyrosine, and tryptophan contents
of a number of types of hair were made, including a
case of “ ringed ” hair in which the hair cylinder
is alternately lightly and darkly pigmented. The
whole of the sulphur of normal human hair is present
as cystine. Red hair contains, however, more sulphur
than is represented by the cystine value. The colour
of hair does not depend directly on the sulphur or the
cystine content, but more probably on the tyrosine
content. Whereas normal hair contains 4-3% of
tyrosine, red and “ ringed ” hair contain 5-3— 6-2%.
White flaxen hair contains only 3-8% of tyrosine and
0-6% of tryptophan. The gas in the air-containing
chambers of “ ringed ” hair contains 5-4% of oxygen
and 2% of carbon dioxide.
P. W. C l u t t e r b u c k .
Reducing and iodine-com bining pow er of
urine. I. In norm al individuals.
EL K.
B a r r e n s c h e e n and L. P o p p e r (Biochem. Z., 1925,
161, 210— 218).—The urinary substance described by
Moor (A., 1924, i, 1134; 1925, i, 328) does not exist,
the properties attributed to it being due to the accom
panying pigments. In normal urine, the reducing
power is parallel to the pigment content, but is
unrelated to the iodine value. In the presence of
glacial acetic acid, this latter value falls to the extent
of about 9— 29%, no alteration in reducing power
occurring. The residual iodine uptake is related to
the amount of urobilinogen present.
G. R

im in g t o n .

Kidney and am ino-acid excretion. E . S c h m i t z
and P. Siwon (Biochem. Z., 1925, 160, 1— 19).—
In the human subject, the exogenous ammo-acid
content of the urine is always less than the endogen
ous. Alteration in protein diet and administration
of water and diuretics show that the endogenous
ammo-acid runs parallel with the functional activity
of the kidney as measured by urinary volume.
P . W . Cl u t t e r b u c k .

Effects of calcium and potassium ions on
urine secretion, as studied in the whole animal.
L. B r u l l and F. E i c h h o l t z (Proc. Roy. Soc.,
1925, B, 99, 57— 70).—When a mixture of potassium

and calcium chlorides is injected intravenously into
an anaesthetised dog, the quantity of water secreted
by the kidney is increased, but there is no constant
increase in the concentration of chloride in the urine,
such as was observed by Starling and Eichholtz in
a heart-lung-kidney preparation (Eichholtz and
Starling, Proc. Roy. Soc., 1925, B, 98, 93). When,
however, the pituitary body was removed, so that
the kidneys had lost their power of concentrating the
chlorides, results were obtained on the intact animal
precisely similar to those of Starling and Eichholtz,
the chloride in the mine secreted being constantly
increased after injection of a mixture of calcium and
potassium ions.
W. O. K e r m a c k .
Secretion of inorganic phosphate b y the
kidney. II. Influence of the pituitary gland
and of the w all of the third ventricle. L. B r u l l
and F. E i c h h o l t z (Proc. Roy. Soc., 1925, B, 99,
70—91).—Excision of the pituitary body, or injury
to the tuber cinereum, results in the loss by the
kidney of the ability to secrete inorganic phosphates,
whether or not denervation of the kidney has taken
place. If, however, the inorganic phosphate in the
blood is raised by injection of sodium phosphate, that
ion appears in the urine when its concentration in the
blood exceeds a certain critical value. Intravenous
injection into an animal with intact pituitary and
tuber cinereum, of sodium or potassium, or small
quantities of calcium chloride, results in an increased
secretion of urine, and an increase in the amount of
inorganic phosphate secreted, although this increase
is less than corresponds with the increase in the amount
of urine. Large quantities of calcium chloride, on the
other hand, cause a decrease, or even complete
cessation of phosphate output. W. O. K e r m a c k .
H ydrolysis of phosphoric esters b y the kidney
vivo. F. E i c h h o l t z , R . R o b i s o n , and L.
B r u l l (Proc. Roy. Soc., 1925, B, 99, 91— 106).—
"When a heart-lung-kidney preparation is perfused
with defibrinated blood containing sodium glycero
phosphate, inorganic phosphate appears in consider
able, although variable, quantities in the urine. This is
not due to the increase in inorganic phosphate of the
circulating blood, nor to hydrolysis in the urine after
secretion of organic phosphate, but it seems to be
caused by hydrolysis in the kidney cells by the
enzyme described by Robison (A., 1923, i, 730) as
being present in the kidney, as well as in calcifying
bone. Decrease of the pn of the circulating blood
results in a decrease in the inorganic phosphate in the
urine. This is to be expected as a result of the high
optimum p a of the enzyme. When sodium glycero
phosphate is injected into an intact animal from which
the pituitary body has been removed (cf. preceding
abstract), inorganic phosphate is excreted in the urine
in high concentration, and the injected sodium
glycerophosphate rapidly disappears from the blood.
It is suggested that the normal secretion of phosphate
by the kidney is dependent on the activity of the
enzyme.
W. O. K e r m a c k .
in

B otelho’s reaction. F . F a l u d i (Biochem. Z.,
1925, 162, 116— 127).— The reaction is essentially a
protein precipitation test; it is independent of the
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albumin and globulin content, but depends on the
total protein and the concentration of the precipitat
ing reagent. If the percentage of protein,is less than
6, a pronounced positive is obtained, but the reaction is
not specific and in many cases a determination of the
refractive index of the serum gives more trustworthy
results.
H. G. R e e v e s .
N ucleic acid of cancer tissue. R. W i l l h e i m
(Biochem. Z., 1925, 163, 488—501).—Three separate
preparations of nucleic acid and guanylic acid from
large carcinomas were made by the method of Levene
and Jacobs. Both the nucleic acid, C,18H MO32N 10P4,
and the guanylic acid, C3GH450 23N 7P2, fractions
differed grossly in composition, in particular in the
P : N ratio, from the established composition of the
substances isolated from the normal thymus. Hydro
lysis of the nucleic acid fraction led to the identi
fication of the presence of 1 mol. each of adenine and
guanine, and 2 mois, of phosphoric acid. No pyrim
idines were found, the carbohydrate presumed to be
present could not be identified, and a phenolic sub
stance was suspected. Hydrolysis of the guanylic
acid fraction showed the presence of guanine and
thymine, phosphoric acid, and, probably, a pentose.
R . K . Ca n n a n .

P rotein m etabolism in experim ental pan
creatic diabetes. M. v o n F a l k e n h a u s e n (Arch,
exp. Path. Pharm., 1925, 109, 249—275).— The
ratio of amino-acid nitrogen, A.N., to total nitrogen,
T.N., in the urine of normal dogs fed on a standard
diet poor in nitrogen varies from 1-5% to 8% , but is
constant for the same individual, and does not alter
when the diet is withheld. After extirpation of the
pancreas, and with low diet, A.N. does not markedly
increase, but T.N. rises considerably, so that the ratio
A.N. : T.N. falls. Amino-acids added to the diet are
transformed to a greater extent by the diabetic than
by the normal organism.
Partial extirpation is
followed for a short time by increased decomposition
of proteins, with unaltered or lessened production
of sugar from protein, resulting in absolute and
relative increase of amino-acids in the urine. Tying
or cutting the pancreatic ducts causes atrophy of the
gland, affecting protein metabolism. In diabetes
following pancreatectomy, insulin operates more
slowly on the protein than on the carbohydrate
metabolism ; the absolute excretion of amino-acids
is not greatly altered. The residual and amino-acid
nitrogen in the blood increase after extirpation of the
pancreas, the increase being afterwards partly lost;
insulin causes a decrease, especially in the residual
nitrogen.
S. I. L e v y .
C alcium -ion concentration of the b lood in
puerperal eclam psia. R . v o n B o d 6 and S .
L i e b m a n n (Arch. exp. Path. Pharm., 1925, 109,
178— 184).— The blood-serum from cases of puerperal
eclampsia, when perfused through the isolated frog’s
heart, caused no diminution in the contraction of the
latter such as is brought about by blood-serum in
which the calcium-ion concentration is reduced, e.g.,
the serum from a parathyroidectomised dog. In
eclampsia, therefore, the calcium-ion concentration
is not reduced.
C. R. H a e i n g t o n .
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F at-cholesterol content of the b lood in obesity
and m yxcedem a. H . I. B i n g and H . H e c k s c h e r
(Biochem. Z., 1925, 162, 32—42).— The fat-chole
sterol content of the blood of three patients suffering
from myxcedema was definitely above normal up to
a certain point. The increase was variable both as
regards the individual and in different patients and
administration of thyroid causes a diminution in the
fat-cholesterol content. The amount of fat and
cholesterol in the blood appears to depend on the fat
content of the diet. Apparently thyroid feeding has
no effect on the fat-cholesterol content of the blood
in cases of nephritis.
H . G. R e e v e s .
P hysiological behaviour of acetylm ethylcarbinol. II. B ehaviour of acetylm ethylcarbinol
in the anim al body. C. N e u b e r g and A. G o t t sch alk
(Biochem. Z., 1925, 162, 484— 487).—
Acetylmethylcarbinol and butylene glycol were
injected subcutaneously into rabbits. N o lactic,
P-hydroxybutyric, or acetoacetic acid or acetone
could be detected, but acetylmethylcarbinol is
excreted partly unchanged and partly as the glycuronic
acid compound in the urine and butylene glycol also
as a glycuronic acid compound. Butylene glycol
is not oxidised to any extent to acetylmethylcarbinol,
since this did not appear in the urine. No toxic
effects were observed.
P . W . Cl u t t e r b u c k .
Chem ical processes in “ lipodiaeresis " in'the
lungs. E. S c h m i t z and F. P e i s e r (BiochemT Z.,
1925, 160, 20—27).— An attempt to convert aceto
acetic acid into [3-hydroxybutyric acid by digestion
with lung pulp, and butyric and P-hydroxybutyric
acids into acetoacetic acid by perfusion through a
surviving lung gave, in both cases, negative results.
It would appear, therefore, that the lung does not
play a similar part to the liver in this phase of fat
metabolism. The use of foreign blood for the per
fusion results in the rapid obstruction of the capillaries
and cedema of the lung.
P . W. C l u t t e b b u c k .
Lactic acid in m am m alian cardiac m uscle. I.
The stim ulation m axim u m . L. N. K a t z and
C. N. H . L o n g (Proc. Roy. Soc., 1925, B, 99, 8— 20).—
A comparison of the effects of lack of oxygen on
stimulated mammalian heart and mammalian skeletal
muscle shows that the former is far more sensitive
than the latter, and is much less capable of going into
“ oxygen debt.” At the same time, the mean maxi
mum amount of lactic acid found after stimulation
in heart muscle was 0-072%, whereas in skeletal
muscle the mean stimulation maximum was 0-252%.
The greater sensitiveness of active heart muscle to
lack of oxygen would appear to be due to its greater
sensitiveness to an increase in hydrogen-ion concen
tration along with its smaller buffering action as
compared with skeletal muscle. W . 0 . K e e m a o k .
L actic acid in m am m alian cardiac m uscle.
II. R ig o r m ortis maximum./ and the n orm al
glycogen content. H . J. G. H i n e s , L . N. K a t z , and
C. N. H . L o n g (Proc. Roy. Soc., 1925, B, 99, 20—26).
—The maximum amount of lactic acid found in
the heart muscle of a cat during rigor mortis or
caffeine rigor is only about one-half of that found in
skeletal muscle under similar conditions. In the
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case of the heart muscle, the difference between the
amount of lactic acid found and the normal amount
of glycogen present is much greater than in the case
of skeletal muscle, and this would indicate that in the
former ease there is normally present a larger amount
of some lactic acid precursor other than glycogen,
such as a hexosephosphate. The relatively low
stimulation maximum of heart muscle (cf. preceding
abstract) is not due to a deficiency of lactic acid
precursor. In normal well-fed animals, heart muscle
is poorer in glycogen than skeletal muscle.
W. 0. K

erm ack.

Lactic acid in m am m alian cardiac m uscle.
III. Changes in hydrogen-ion concentration.
L. N. K a t z , P. T. K e r r i d o e , and C. N. H. L on g
(Proc. Roy. Soc., 1925, B, 99, 26—27).— During
stimulation or in rigor mortis, heart muscle attains
a higher pa value than does skeletal muscle. The
buffering value of skeletal muscle is greater than that
of heart muscle.
W. 0 . K e r m a c k .
Changes in com position of urine after
m uscular exercise. D. W . W i l s o n , W . L . L o n g ,
H. C. T h o m p s o n , and S. T h u r l o w (J. Biol. Chem.,
1925, 65, 755—771).—See A., 1925, i, 1115.
Excretion of lactic acid in urine after m uscular
exercise. S. H. L il j e s t r a n d and D. W . W i l s o n
(J. Biol. Chem., 1925, 65, 773—782).—See A., 1925,
i, 1115.
Connexion between creatine and carbo
hydrate m etabolism . A. P a l l a d i n (Biochem. Z.,
1925, 161, 139— 156).—The contradictory results of
Mendel and Rose (A., 1911, ii, 1002) and of Wolf and
Osterberg (A., 1911, ii, 1003) are reconciled by the
finding that whereas in both dogs and rabbits addition
of carbohydrate to the diet causes the disappearance
of the creatine from the urine which is excreted in
starvation, yet it is only in dogs that a similar result
is achieved by the administration of protein in amounts
in excess of that required to maintain nitrogen
equilibrium. Probably rabbits are able to transform
protein into carbohydrate with less facility. In both
rats and guinea-pigs, creatine excretion rises when
carbohydrate is withheld from the diet. Such
excretion is prevented in dogs by administration of
glycerol or lactic acid. Artificial lowering of
temperature leads to creatine excretion which is also
relieved by carbohydrate feeding. The muscle creatine
is increased by a cold bath, rising to a sharp maximum
at 12 hrs., then declining slowly. If carbohydrate
is fed prior to the immersion, the increase is much
reduced and of shorter duration.
C. R im in g t o n .
Sugar catabolism in the hum an placenta. R.
T a t e y a m a (Biochem. Z., 1925, 163, 292—296).—
When placenta tissue was incubated in solutions of
starch, glycogen, lactose, sucrose, or dextrose there
resulted a greater production of acetaldehyde than
in the absence of the carbohydrate. Alanine also
led to acetaldehyde production. In the case of
dextrose, addition of insulin further increased the
yield of aldehyde.
R. K. C a n n a n .
M etabolism of salicylic acid. E. G. H o lm es
(J. Pharm. Exp. Ther., 1925, 26, 297— 314).—When
sodium salicylate is ingested by a normal individual

in doses of 2—5 g., salicylic and salicyluricf acids
appear in the urine in the ratio approximately of
40 : 60, and it is estimated that more than 85% of the
total salicylic acid taken is excreted. After ingestion
of 1-5 g. of salicyluric acid the above ratio is 8 : 92.
There does not appear to be any destruction of
salicylic acid by the body. The distillation method
of Hanzlik (cf. A., 1918, i, 142) is shown to be inapplic
able to the determination of salicyluric acid, and a
modification is described which yields better results.
No evidence could be obtained of the production of
any glycuronic compound.
W. 0, K e r m a c k .
Synthesis of hippuric acid in the hum an body.
II. G lycuronic acid in urine after adm inis
tration of sod iu m benzoate. G. B ig n a m i (B iochim. terap. sperim., 1924, 11, 383— 393; from
Chem. Zentr., 1925,11, 944).— After administration of
sodium benzoate to men, only a portion can be
excreted as hippuric acid (at greatest, 21 g. from 20
to 42 g.) because not more than 13 g. of glycine is
produced daily. Not more than 4-5 g. can be com
bined as glycuronic acid ; the remainder appears
unaltered in the urine, and, to some extent, also in the
faeces.
G. W. R o b in s o n .
Synthesis of hippuric acid in the hum an body.
III. D iuresis after adm inistration of sodium
benzoate. G. B ig n a m i (Boll. Soc. med.-chirurg.
Pavia, 1924, 36, 531— 545; from Chem. Zentr.,
1925, II, 944; cf. preceding abstract).—Administra
tion of 50 g. of sodium benzoate causes diuresis both in
normal and in sick individuals. G. W. R o b in s o n .
The spleen in relation to m etabolism . I.
Effect of rem oval of the spleen on nitrogen and
creatinine excretion.
A. P a l l a d i n and L.
P a l l a d i n (Biochem. Z., 1925, 161, 104— 113).—
Removal of the spleen in rabbits leads to an increase
in creatinine and a decrease in total nitrogen in the
urine, with raised creatinine coefficient. These
changes are not immediate, but develop gradually
after the operation and are fully established in 1J—2 months.
C. R im in g t o n .
Influence

of radiation on m etabolism . L.
I. Alteration in b lood potassium
and calcium due to radiation. I. M a k r i n e o s .
II.
Influence of sunlight on m ineral m eta
bolism . L. P in c u s s e n (Biochem. Z., 1925, 161,
61— 66,
67— 70).—I. Potassium
and
calcium
determinations on the serum of normal human beings,
after exposure to the rays of a quartz mercury lamp,
and after certain dyes had been given (orally) prior to
irradiation in order to sensitise the subjects, show
that’ the serum potassium falls about 10% after
irradiation, and this effect is greater when sensitisation
is produced by methylene-blue, sodium anthraquinonedisulphonate, or sodium dichloroanthracenedisulphonate. With eosin, the results are negative,
or a slight increase in the potassium figure occurs
over that of the irradiated, non-sensitised subject.
The calcium results arc less clearly defined. In
most cases, no alteration occurred either with or
without eosin sensitisation, but in the case of the
other two dyes a slight tendency towards a rise in
calcium content was noted. When expressed as a
P in c u s s e n .
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quotient K/Ca the results show a fall of 25% below is readily absorbed by the skin of dogs and guineathe normal on irradiation and a greater fall when pigs in amounts sufficient to cause death. Hydrogen
methylene-blue or anthracene dyes are used. The sulphide is also absorbed by the skin of guinea-pigs,
fate of the potassium is unknown, but may be partly but death ensues only after large areas of the skin
have been exposed to the pure gas. Carbon monoxide
accounted for by renal excretion.
II.
The urinary potassium, calcium, and mag does not seem to be absorbed at all.
W. 0 . K e r m a c k .
nesium excretion of rabbits was determined when the
animals were kept, respectively, in complete darkness,
P h arm acology of changes of concentration.
in diffused light, and in bright sunlight. Throughout
the experiments one of two chosen diets was supplied III. A ction of cations. L. J e n d r a s s i k and E.
having widely different mineral contents. In both A n n a u (Biochem. Z., 1925, 1 6 2 , 207—227).— The
cases the effect of light was to increase the urinary action of potassium, calcium, and magnesium ions
K/Ca ratio considerably, whilst the ratio Ca/Mg on the small intestine of cats and guinea-pigs is
similar to that on the intestine of rabbits. The
fell 50%.
C. R e m i n g t o n .
diminution effect on contraction of potassium and
Effect of radioactivity on energy exchanges calcium ions is inhibited by atropine in the cat, but
and m etabolism of anim al and plant cells. J . not in the rabbit. The effects of potassium and
S t o k l a s a (Deut. med. Woch., 1925, 5 1 , 1057— 1060;
calcium are not additive. Magnesium inhibits the
from Chem. Zentr., 1925, II, 1065).—The content effect of calcium, but not of potassium. Decrease
of soil and air in radioactive substances may be of the concentration of sodium chloride causes a
positively correlated with suitability for plant short period of paralysis followed by a transient
growth and general healthiness for human beings in increased contraction, whilst high concentrations
localities where such substances occur. Non-oxidative result in decreased amplitude. The behaviour of
processes in cells arc favoured by ¡3-radiation, oxidative caesium and still more of rubidium is similar to that
processes by a-radiation.
G. W. R o b in s o n .
of potassium. Addition of lithium causes successive
A ntagonism of potassiu m to X -ra y s and transient periods of paralysis of contraction, increased
radium . G. A. N a d s o n and A. J. ¿ o l k e v i 6 contraction, and contraction with decreased amplitude
(Biochem. Z., 1925, 1 6 3 , 457— 463).— That potassium of rabbit’s intestine. The action of potassium on the
is antagonistic to the action of X-rays and radium on isolated uterus of rabbits, cats, and guinea-pigs is
the growth of cells is suggested by experiments on the similar to that on the intestine. Calcium concen
growth of treated and untreated seeds of Sinapis alba trations above normal have a strong diminution
and of young yeast colonies.
R. K. C a n n a n .
effect on contraction of the uterus.
P. W . C l u t t e r b u c k .
Substance w hich reduces intraocular pressure.
L. K. W o l f f and S. E. d e J o n g h (Biochem. Z., 1925,
[P hysiological activity of] benzyl com pounds
1 6 3 , 428— 437).—The substance, which has been
and the im portance of substitution in the benzyl
called “ antilonon,” is found in the serum of dogs in nucleus and the significance of side chains.
hypoglycemic or other convulsions. It is colloidal, H. H. J e n s e n (J . Pharm. Exp. Ther., 1925, 2 6 ,
does not give protein, carbohydrate, or alkaloidal 123— 169).—The following substances have been
reactions, contains no sulphur or phosphorus, is studied :
3 : 5-di(hydroxymethyl)-jj-cresol,
3-isostable to acids but unstable to alkali and to heat. propyl - 6 - hydroxymethyl - m - cresol,
5 - hydroxy Extracts of muscle and liver of animals in insulin methyl-2-hydroxybenzaldehyde, and 2(or 3)-hydroxyconvulsions were active; extract of brain was inactive. methyl-i-hydroxyhcnzaldehydc. The last-named com
Its action is associated with an increased removal of pound, obtained by the action of formaldehyde on
aqueous humour.
R. K. C a n n a n .
p-hydroxybenzaldehyde, has m. p. 133-4° (corr.),
P hysiological action of furan. E. M. K o c h and is slightly soluble in ether and almost insoluble
and M. H. C a h a n (J. Pharm. Exp. Ther., 1925, 2 6 , in chloroform. The toxicity and physiological activity
281—285).—Although furan shows some anaesthetic of all four compounds are less than those of the
and analgesic properties, it is too toxic to be of corresponding substances without the hydroxymethyl
practical use.
W. O. K e r m a c k .
groups. The hydroxymethyl group appears to be
Intoxication. VII. E ffect of caffeine. VIII. chiefly responsible for the local anaesthetic action of
Influence of oxygen. B. M. D a v i d s o n (J. Pharm, benzyl compounds, and its position in the molecule
Exp. Ther., 1925, 26, 105— 110, 111— 121).— 'VII. In to be of some importance. The introduction of a
intoxication due to inhalation of ethyl chloride, hydroxymethyl group reduces the antiseptic properties
caffeine exerts a stimulating effect during the stages of benzyl compounds and the anthelmintic action of
prior to unconsciousness, and after cessation of the phenols. Bactericidal and anthelmintic properties
inhalation it accelerates the return of the reaction of benzyl derivatives vary with the substituents in the
time to normal. It does not seem to shorten the following order of decreasing activity : hydroxyl,
aldehydo, hydroxymethyl. The pharmacological
actual time of recovery.
VIII.
Some degree of anoxaemia appears to exist action appears to correspond with that of the most
C. P. S t e w a r t .
during anaesthesia and to be independent of the type active group in the molecule.
of anaesthetic used.
C. P. S t e w a r t .
Substance, fro m the putrefying stom ach of a
A bsorption of certain gases b y the skin. dog, resem bling atropine in V itali's test. T.
\ D . C. W a l t o n and M. G. W it h e h s p o o n (J. Pharm. S a b a l it s c h k a and W. B o l d t (Pharm.-Ztg., 1925,
Exp. Ther., 1925, 2 6 , 315— 324).— Hydrogen cyanide 70, 1650— 1651).— A substance was separated from
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a putrefying dog’s stomach and contents which could
not easily be distinguished from atropine by Vitali’s
colour reaction, but was easily differentiated by the
physiological test on the eye of a cat.
G. M. B e n n e t t .
Inactivation of atropine sulphate by rabbit
serum . J. l a B a b b e (J. Pharm. Exp. Ther., 1925,
26, 259—279).—When atropine is added as sulphate
to rabbit serum in vitro, about 30%, as determined by
chemical or physiological methods, is inactivated in
2—6 hrs. This is confirmed by the fact that after
ultrafiltration of the serum-atropine mixture about
60— 65% of the original atropine is found in the
filtrate. Further, tropine is formed during the inactiv
ation in amounts approximately equivalent to the
atropine which disappears. The inactivation of
atropine by rabbit serum is therefore due to hydrolysis
of the alkaloid, and not to adsorption by serum
colloids as suggested by van Leeuwen and Zeijdner
(ibid., 1921, 17, 121).
W. 0. K e r m a c k .
Tolerance to arsenic. E. K e e s e r and J. K e e s e r
(Arch. exp. Path. Pharm., 1925,109, 370— 377).— The
hair of two dogs which had bccome tolerant to arsenic
was found to contain considerable quantities of
arsenic, and it is concluded that the hair and the whole
ectoderm must play an important part in the excretion
of arsenic.
S. I . L e v y .
Effect of sodium arsenite on the b lood-su gar
concentration of the rabbit and dog. H. B. v a n
D y k e (J. Pharm. Exp. Ther., 1925, 26, 287— 296).—
When sodium arsenite solution is injected intra
venously in sublethal doses into a rabbit, there
occurs a hyperglycsemia accompanied by a decrease
in the alkaline reserve. The hypcrglyctcmia is
apparently due to a liberation of dextrose from the
liver glycogen and is abolished by insulin. Sodium
arsenite injected into a dog, causes a decrease in
the alkaline reserve and often a slight hyperglycsemia.
W . O. K e r m a c k .
Com bination of com plex bism uth salts in the
serum . H. B a u e r and E. S t r a u s s (Z. physiol.
Chem., 1925, 149, 19— 29).— Bismuth circulating in
the blood is mainly in a non-diffusible form, in loose
combination with the euglobulin fraction of the
serum proteins. It is also present in a diffusible
form. The therapeutic action is probably associated
with the non-diffusible part, the toxicity with the
diffusible. Bismuth, added in the form of its com
plex organic compounds to blood-serum in vitro, is
mainly taken up by the euglobulin fraction of the
serum proteins, and becomes indiffusible. Part
remains in simple solution as a diffusible salt. The
two portions are in equilibrium, the position of
which depends on the reaction of the serum. The
presence of alkali favours salt formation, the presence
of acid the formation of the protein complex.
H. D. K a y .
A bsorption, excretion, and distribution of
minute quantities of lead. B . B e h r e n s (Arch,
exp. Path. Pharm., 1925, 109, 332— 357).—By
employing the radioactive isotope of lead, thorium-5 ,
the determination of which by radioactive methods

is extremely delicate, the distribution of lead in
jected into mice and cats may be quantitatively
observed. The emanation from radiothorium was
collected on platinum foil, and after equilibrium
was established, the thorium-ii was dissolved off
with hydrochloric acid. The solution, either alone
or with ordinary inactive lead chloride, was used
for the injections. The organs to be examined were
ignited, and the activity of the ash was compared
with that of a suitable standard preparation.
Lead chloride introduced by the ear is very slowly
absorbed, the maximum taken up being about 10%
of that introduced after 10 hrs.; the amount absorbed
is proportional to that introduced for small quantities
(up to 0-25 mg. for the mouse), but diminishes for
larger quantities. The metal is chiefly excreted in
the faces; the urine carries very little, and the
exhaled air none. The amount excreted is propor
tional within limits to the concentration in the body.
The lead is found chiefly in the liver, kidneys, bones,
and gut; it is taken up from the blood first by the
liver, and by the intestine and kidneys, and accumul
ates in the compact substance of the bones as it
disappears from the liver.
S. I. L e v y .
Intravenous silver therapy. IV. Silver-ion
concentration in the process of disinfection in
ph ysiological m edia. V. O ligodynam ic silver
solutions. K . v o n N e e r c a a r d (Arch. exp. Path.
Pharm., 1925, 109, 143— 163, 164— 177).— IV. The
lethal effect of silver nitrate in aqueous solution on
Bacillus coli is determined, not by the concentration
of the salt in solution, but by its concentration in
relation to the bacteria; the silver-ion concentration
necessary to inhibit growth in distilled water is
1-2 x lO "7; in broth, it is 1-8 x 10'9. This marked
difference is accounted for by the supposition that
in broth (and also in physiological fluids) the toxic
effect on the bacteria is exerted, not by silver ions
as such, but by a loose compound of silver and
sodium chloride; the power of the bacterial protein
to adsorb silver ions is sufficient to dissociate this
compound. This explanation is supported by the
(potentiometric) observation that during the addition
of silver nitrate to broth the silver-ion concentration
does not even momentarily exceed the abovementioned figure. The presence of bromide or
iodide in therapeutic concentration must depress
that of the silver ions to much below the bactericidal
level.
V.
Potentiometric determinations indicate that
“ oligodynamic ” solutions, prepared by contact
with silver, contain a concentration of silver ions
of the order of 10~®jV; the bactericidal agent in such
solutions is therefore taken to be a definite ionised
silver compound; an attempt was made to deter
mine the nature of the anion of this compound by
observing the depression of the silver-ion concen
tration on the addition of foreign salts with various
anions; this has so far not been successful owing
to the large amount of solution required. When a
clean silver electrode is immersed in distilled water,
it shows at first a high potential which slowly falls
off; if the electrode has first been covered with a
film of silver sulphide, the potential is at first low,
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and rises fairly quickly. The fall of potential in the
first case is ascribed to tho gradual distribution
throughout the solution of relatively insoluble dis
sociated silver salts, which are at first present only
in a concentrated layer on tho surface of the clectrode;
this process is regarded as indicating the mechanism
of formation of an oligodynamic solution. Tho
opposite effect in the sccond case is due to the sup
pression of the silver ions in the neighbourhood of
the electrode, which continues until the excess
of sulphide ions ha§_been washed away.
C. R. H a r i n g t o n .
Enzym es of the skin. III. J. W o h l g e m u t h .
C om parison of the enzym es of tbe skin of m an
and anim als and the effect of light. N . S u g i h a r a
(Biochem. Z., 1925, 1 6 3 , 260—270).— The phenolase,
diastase, gelatinasc, and lipase activities of fresh
living skins are compared. The skin of a number
of animals showed much greater activities, par
ticularly in respect to diastase, than did that of man.
There was no parallel between the enzyme activities
of the skin and of the blood. Suitable irradiation
of the guinea-pig with natural or artificial sunlight
led to an increase in skin phenolase, some decrease
in lipase, and a notable decrease in diastase. X-Rays
reduced the skin phenolase. Irradiation was without
effect on the blood enzymes.
R. Iv. Cannan.
Enzym es of the hum an m am m a ry gland. R.
T a t e y a m a (Biochem. Z., 1925, 1 6 3 , 297— 307).—
The enzyme activities studied were those of a nuclease,
peptase (hydrolysis of glycyltryptophan), phosphat
ase, amylase, tributyrase, phenolase, and of a
sucroclastic enzyme (production of acetaldehyde from
sugars). Peptase activity was not increased in the
lactating gland; the others, particularly the amylase,
were increased. The difference between the tri
butyrase of the gland and of the blood is evidenced
by the insensitivity of the former to quinine and
atoxyl.
R. K. C a n n a n .
Influence of hydrogen-ion concentration on
dextrin form ation from starch b y purified m alt
am ylase. T. C h r z a s z c z , Z. B i d z i n s k i , and A.
K r a u s e (Biochcm. Z., 1925, 1 6 0 , 155— 171).—The
optimal pa for the action of malt amylase (probably
for other enzymes also) is not fixed, but depends on
a number of conditions, e.g., temperature, the law
of mass action, the protective action of starch, and
on the buffering substances present. Over a tem
perature range of 20— 75°, the optimal pa shifts
from 4-4 to 5-4. Conditions unfavourable to amylase
action (high temperature, lowering of the active
masses of reactants) shift the optimal pn towards
the alkaline side and conditions favourable to the
reaction shift it to the acid side. The pa zone for
the reaction also is not of fixed size, but at lower
temperatures (up to 40°) is large, extending on both
sides of the optimum, whilst with higher temperatures
it narrows and at 60° a sharp optimum is obtained.
The reaction velocity constant is for each tem
perature dependent on the pa. Acetate buffer
mixture accelerates the reaction by 21— 26% accord
ing to the temperature. The ratio K iIK 1 and the
temperature coefficient for temperature intervals
of 10° decrease with increasing temperature and
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approximate to the values found for the saccharific
ation process. Inactivation of amylase begins at tem
peratures above 30° and is almost complote above
60— 65°, depending on pa. P. W . C l u t t e r b u c k .
A utolysis.

V. P. R o n a , E. M i s l o w i t z e r , and
(Biochem. Z., 1925, 1 6 2 , 87— 115).—
Glycogen decomposition during liver autolysis de
pends largely on the reaction of the medium. The
optimum pa is 6-7, and variation on either side
greatly diminishes the amount of decomposition,
particularly in acid solution (about pa 3). Tho
amount of glycogen decomposed usually exceeds the
detectable reducing sugar formed during autolysis.
The amount of inorganic phosphorus increases ; this
increase also depends on the pn of the medium ;
it is at its maximum in neutral or faintly acid solu
tion, but is practically negligible in strongly acid
(pa 6) or strongly alkaline (pa 9) media. The pro
duction of inorganic phosphates is dependent on the
enzymic decomposition of the nucleins and phosphatides, and is independent of the breakdown of protein
and of glycogen. The phosphoric acid is responsible
for the increase of acidity in the liver during autolysis.
No indication of tho formation of hexosephosphates
is obtained.
H. G. R e e v e s .
S. S e i d e n b e r g

A utolytic decom p osition of organ ic p h os
phorus com pounds in the tissues. P. G y ô r g y
(Biochem. Z., 1925, 1 6 1 , 157— 177).— The increase
in phosphate occurring in unhæmolysed blood is due
to the fermentative decomposition of organic phos
phorus compounds in the corpuscles. The effect
is more rapid if the blood is hæmolysed; it is in
hibited by sodium fluoride and oxalate, by heating
to S0°, and by saponin. It disappears if the reaction
is strongly acid, and is inhibited at p n> 8-4. Potass
ium and lactates in small concentrations assist, whilst
calcium and lactates in high concentrations retard
the hydrolysis. Similar effects are exerted by these
ions on autolysing extracts of liver, kidney, brain,
and heart muscle.
It is suggested that the greater part of the urinary
phosphate is derived from the breakdown of organic
phosphorus compounds in the kidney cells.
C. R

e m in g t o n .

Diastase.
II.
Does «-diastase act like
P-diastase ? I I I a . V elocity of starch h y d ro
lysis b y a-diastase. V. S y n i e v s k i (Biochem. Z.,
1925, 1 6 2 , 228—235, 236—244).— II. a-Diastase docs
not act like P-diastase. The small p-diastatic action
of barley extract is attributed to the presence also
of a small amount of p-diastase, and the small
a-diastatic power of malt extract after heating to
60— 61° is supposed to be due to the presence of a trace
of a-diastase which still remains after this treatment
(cf. A., 1925, i, 368, 369, 469, 470).
IIIa. Tho hydrolysis of starch by a pure diastatic
enzyme is not a simple imimolecular process analogous
to the sucrose hydrolysis by invertase, but is much
more complex.
P. W. C l u t t e r b u c k .
E nzym ic hydrolysis of su crose-p h osph oric
acid into laevulose and dextrose-phosphoric acid.
C. N e u b e r g and S. S a b e t a y (Biochem. Z., 1925,1 6 2 ,
479— 483).—This hydrolysis is effected by means of
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an invertase solution prepared by the method of
Willstatter and Rackc.
P. W. C l u t t e r b u c k .
Affinity
Specificity

lipase both in presence and in abscnce of quinine
and carbamide conforms to the laws of a unimolecular reaction. Quinine sulphate and hydrochloride
accelerate, whilst carbamide nitrate and chloride
inhibit the hydrolysis. Free carbamide is without
action. A double salt of carbamide and quinine
hydrochloride depresses the enzyme activity in small
concentrations and entirely inhibits when above
0-6%j
C. R i m in g t o n .

relationships
of invertases.
V.
of invertase and raffinase.
K.
J o s e p iis o n (Z. physiol. Chem., 1925, 1 4 9 , 71—93).
—In an endeavour to throw further light on the
identity or otherwise of invertase and raffinase, the
inhibition by glucosides of the invertase and raffinase
activity of preparations of invertase from the yeast
Alterations in the enzyme activity of the blood.
“ bottom yeast B ” has been investigated. The
results do not entirely agreo with those previously L. PiNctrssEN. I. Influence on nuclease and
given by others. The presence of 2 % of a-methyl- lipase. E. C oelho (Biochem. Z., 1925,1 6 1 , 71— 79).
glucoside in the reaction mixture causes a decrease — Neither adrenaline nor pilocarpine alters the
in the invertase activity to about one-tenth of the nuclease activity of the blood in rabbits, nor does
original velocity. The raffinase activity, however, is potassium or calcium chloride injection, but the
only diminished to one-half by this amount of iodised preparations “ Novoprotein ” and “ Yatrena-methylglucoside. (3-Methylglucoside, on the other casein ” both inhibit the enzyme. Hence it appears
hand, checks raffinase activity slightly more than that nuclease is derived from disintegrating cells, not
invertase activity. The percentage inhibition of from secretions.
invertase activity by a-methylglucoside does not
The lipolytic activity, although unaffected by
depend on the concentration of sucrose, whereas in adrenaline or pilocarpine, is increased by calcium
the case of the inhibition of invertase or raffinase by chloride, to which potassium chloride is antagonistic.
salicin the concentration of the sugar is all-important. “ Novoprotein ” increases, whilst “ Yatren-casein ”
Raffinase activity is inhibited to a greater extent decreases the fat-splitting power. Lipase appears
than invertase activity by salicin. Two types of therefore to proceed from some internal secretion,
inhibition phenomena are to be distinguished. First and in support of this is the observation that in a
inhibition due to combination of enzyme with in rabbit suffering from pneumonia the lipolytic powrer
hibiting agent, a combination of the same type as of the serum was even below normal.
that between enzyme and substrate; secondly,
C. R im in g t o n .
inhibition due to changes in th estability of the
B uffers in the study of proteases.
I.
intermediate enzyme-substrate complex, or due to
M easurem ent of the pn in the determ ination of
the existence of some affinity between the enzyme pepsin b y G ross’ m ethod. II. Influence of
and inhibitory agent of a different character from buffers on the digestion of caseinogen b y pepsin.
that between enzyme and substrate. Both types of I. A. S m o r o d in c e v and A. N. A d o v a (Bull. Soc.
inhibition may, however, exist at the same time in
Chirn. biol., 1925, 7, 1060— 10G7, 106S— 1070).— In
a reaction mixture, the inhibition of invertase activity Gross’ method (Berlin klin. Woch., 1908, 4 5 , 443),
by the simultaneous presence of dextrose and ethyl
in which pepsin is determined by its action on casein
alcohol being a case in point.
H. D. Kay.
ogen, the protein itself exerts a powerful buffering
Lipolytic enzym es in the b lood of pregnant action, and the pn of the solution is thereby kept
wom en. F. C l a u s e r (Riv, ital. ginecol., 1924, 3, constant. Determinations by electrometric and
83— 105; from Chem. Zentr., 1925, II, 1048).— colorimetric methods, using methyl-violet and troLipase is greatly decreased in the serum of pregnant pajolin-0 0 as indicators, are in good agreement.
women, but is as resistant to quinine and atoxyl as Addition of other buffers is without influence on the
under normal conditions. The lipase in the blood digestion of caseinogen by pepsin under the conditions
of pregnant women is probably derived from the used by Gross.
W. O. K e r m a c k .
liver.
G. W. R o b in s o n .
Influence of quinine preparations on the
Lipases of the internal secretory organs ferm entative functions of the organism . IV.
resistant to quinine and atoxyl. E . H e r z f e l d Influence of quinine salts on pepsin. I. A.
and W. E n g e l (Biochem. Z., 1925,160,. 172— 177).— S m o r o d in c e v and C. S. L e m b e r g (Biochem. Z.,
The Upases detected in extracts of suprarenals, testes, 1925, 1 6 2 , 266— 270).— Quinine, quinine hydro
ovary, corpus luteum, thymus, and hypophysis are chloride, hydrobromide, dihydrobromide, and sul
resistant to quinine and atoxyl. Little difference in phate in concentrations of 0-000009—0-2% have
degree of resistance is seen in the enzyme from neither accelerating nor inhibiting action on digestion
different organs except in the case of the lipases of of caseinogen by pepsin, nor does the presence of
the testes and ovary, the former being less resistant quinine affect the pu of the mixture.
to quinine than to atoxyl, the latter less resistant to
P. W . C l u t t e b b u c k .
atoxyl than to quinine.
P. W. C l u t t e r b u c k .
A ctivation and heat stability of enzym es.
Effect of m em bers of the quinine group on Relation between rennin and pepsin. J . W o h l g e 
the enzym ic functions of the organism . III. m u t h and N. S u g ih a r a (Biochem. Z., 1925, 1 6 3 ,
Influence of som e quinine and carbam ide co m  253— 259).—The observation of Hizume (cf. A.,
pounds on pancreatic lipase. I. A . S m o r o d in c e v 1924, i, 798) that activators of salivary amylase
and V. K. D a n i l o v (Biochem. Z., 1925, 1 6 1 , 178— exert a protective action against the destruction of
194).— The hydrolysis of triacetin by pancreatic the enzyme by heat is extended to rennin and its
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activation by calcium. Although calcium does not
activate pepsin, it protects the latter against heat
destruction. If pepsin and rennin are not to be
regarded as identical, they must at least possess a
common nucleus.
It. K. C a n n a n .
Oxydases. I. Form ation of crystals of in do
phenol-blue in the presence of different colloids.
II. Oxydase reaction in surviving preparations.
III. Oxydase reaction in sperm atozoa. E.
S e r e n i (Arch, fisol., 1924, 22, 179— 183, 185— 189,
191— 195; from Chem. Zentr., 1925, II, 1047).—I. The
observation of Reed (J. Biol. Chem., 1915, 22, 99)
that in the presence of gelatin, gum arabic, and other
colloids, indophenol-blue is obtained from a-naphthol
and ^j-phcnylenediamine, not as crystals, but as
oval granules, is only partly confirmed. For example,
ordinary crystals are obtained in the presence of
blood-serum. Inorganic oxidising agents facilitate
the formation of indophenol-blue without affecting
its form. Similar results are obtained with dimethyl_p-phenylenediamine.
II. The granules obtainable by the oxydase reaction
in sections of animal tissues decrease with the time
of survival of such tissues.
III. Human spermatozoa show during ripening
an increase in granules giving the oxydase reaction.
G. W. R o b in s o n .
Plant reductases. W . P a l l a d i n , P . P l a t i s c h e n and E . E l l a d i (Bull. Acad. Sci. Russie, 1915,
13, 309—326; from Chem. Zentr., 1925, II, 1047).—
Seeds and seedlings of peas, “ hefanol,” wheat
seedlings, and dried yeast were examined for reduct
ases by Lebedev’s method. The reducing power, as
shown by the decolorisation of methylene-blue by the
sterile water extract, increases proportionately with
growth from resting seeds to seedlings.
s k i,

G. W . R

o b in s o n .

Reductase (dehydrogenase) of yeasts. H. v o n
and R. N il s s o n (Z. physiol. Chem., 1925,
149, 44— 51).—The co-reductase of yeast is able to
induce reduction of methylene-blue in presence of
washed muscle, and may therefore be identical with
the co-reductase of muscle. It is not, however,
identical with co-zymase of yeast. It is more easily
removed from a bottom yeast than from a top
(distillers’) yeast.
H. D. K a y .
E uler

Co-zym ases in different ferm entations. A. I.
(Ber., 1925, 58, [5], 2441—2445).—
Co-zymase-free lactic acid bacteria are activated by
co-zymase extracts from yeast, muscle, and propionic
acid bacteria, whilst the latter are similarly affected
by the aqueous extract of lactic acid bacteria. Simi
larly, yeast is activated by dry preparations of Bacillus
casei s and propionic acid bacteria. In general, the
co-zymases of animal and vegetable cells appear able
to replace one another.
The ability of insulin to function as co-zymase
towards lactic acid bacteria (Virtanen, A., 1925, i,
753), but not towards co-zymase-free yeast (Euler
and Myrback, Chemie d. Zelle und Gewebe, 1925,12,
57), remains unexplained.
H. W r e n .
V ir t a n e n

A pozym ase and co-zym ase. M echanism of
phosphorylation. C. N e u b e r g and A. G o t t s c h a l k (Biochem. Z., 1925, 161, 244—256).—The
condensation of hexose with phosphoric acid cannot
tako place in the absence of a co-enzyme. The poor
esterification brought about by some dried top
yeasts is due to a deficiency in zymase or apozymase;
thus addition of co-zymase fails to increase their
power.
Acetone preparations in the case of bottom yeast3
resemble the dried extracts in their high estenfying
ability, but the feeble power of acetone top yeasts
can be greatly enhanced by addition of boiled yeast
juice. The participation of two co-factors in ester
ification is indicated.
Boiled extracts of animal muscle are able to restore
the esterifying power of washed acetone bottom
yeasts.
C. R i m i n g t o n .
Ferm entation inhibitor.
K. M y r b a c k : (Z.
physiol. Chem., 1925, 149, 52— 59).— The thermolabile substance, found by Meyerhof in aqueous
extracts of muscle, which inhibits fermentation of
dextrose by dried bottom yeast, may be separated,
and to a considerable extent purified, by adsorption
on aluminium hydroxide or kaolin. It may be
recovered from the washed sorbate by elution with
phosphate buffer of 6-2. It does not dialyse through
collodion. Of the four bottom yeasts investigated,
all were strongly inhibited by the unboiled muscle
extract, but both the top yeasts investigated showed,
not only no inactivation, but also slight acceleration
of fermentation when muscle extract was added.
H. D. K a y .
A ction of adrenaline and related substances
on the self-ferm entation of yeast. H. P o p p e r
(Biochem. Z., 1925, 162, 271— 277).— Adrenaline
(1/20,000) increases the self-fermentation of yeast
(as measured by carbon dioxide evolution) by about
30%. This action is not specific for the hormone,
since other polyhydric phenols, e.g., pyrocatechol,
resorcinol, and pyrogallol, act in the same way.
Quinol is inactive. This action is, within limits,
independent of the amount of polyhydric phenol
added and of the duration of the experiment. It
does not occur, however, when dextrose is added.
So far as can be determined by the ferric chloride
colorimetric test, little or none of the added phenol
disappears during fermentation.
P . W . Cl u t t e r b u c k .

Influence of oxygen on alcoholic ferm entation
b y yeast. 0 . M e y e r h o f (Biochem. Z., 1925, 162,
43—86).— In sugar-phosphate solutions sown with
yeast, simultaneous measurements of oxygen absorbed
and carbon dioxide formed show that the oxidation
of 1 mol. of sugar protects 4—6 mols. from ferment
ation. This agrees with observations based on the
oxidation quotient of lactic acid and is not concerned
with the oxygen intake, but depends entirely on the
type of yeast employed. The relation between sugar
absorption and decrease in sugar decomposition also
holds if the reaction is hindered by hydrocyanic acid.
In oxygen, the amount of fermentation is increased
three- or four-fold in the presence of a little hydro
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cyanic acid, whilst it is slightly retarded in an
atmosphere of nitrogen. Formation of alcohol is
checked by oxygen absorption.
The effect of oxygen on fermentation depends on
the maintenance by the respiration of circulation
of the carbohydrate and on the influence of inter
mediate products, viz., ethyl alcohol, acetaldehyde,
acetic acid, pyruvic acid, lactic acid, and methylglyoxal, which are formed. (3-Hydroxybutyric acid,
acetone, and aldol arc without action. As in muscle,
the main circulation of the carbohydrate is not
through the end-products, but through pyruvic and
lactic acids.
H. G. R e e v e s .
Influence of ions on the sugar assim ilation of
oxygenated yeast. F. L i e b e n and D. L I s z l o
(Biochem. Z., 1925, 162, 278—288).—Sugar assimil
ation of oxygenated shaken yeast suspensions
(cf. A., 1922, i, 502, 1219) is increased by the anions
S04", CNS', I', and by the cations K*, Ca", Mg", but
decreased by the anion F', whilst the anions Cl', N 03',
and the cation NH4‘ are indifferent. The activity of
the ions does not follow the Hofmeister series and
the effect does not appear to be influenced by the
power of the ions to cause swelling of the protein of
the yeast. The effect is not caused wholly either by
adsorption of the salts by yeast, or by change of
Pn effected by the salts, but is due much more to the
influence of the ions themselves. The effect is not
obtained with higher external temperatures owing
to the more rapid completion of fermentation and
to the greater sensitivity of the yeast to salts, and
to get the effect under these conditions, the duration
of the experiment and the concentration of the salts
must be decreased.
P. W. C l u t t e r b u c k .
F ix a t io n o f a t m o s p h e r ic n it r o g e n b y y e a s t a s
a f u n c t i o n o f h y d r o g e n - i o n c o n c e n t r a t i o n . E. I.
u l m e r and L. M. C h r i s t e n s e n (J. Physical Chem.,
1925, 29, 1415— 1418).—Yeast will grow on a syn
thetic medium with atmospheric nitrogen as the sole
source of that element (A., 1923, i, 1158). Fixation
of the nitrogen is now shown to be, at 30°, a function
of the hydrogen-ion concentration. The medium
contained 6 g. of cane molasses, with 0-5 g. of dipotassium phosphate as a buffer, in 100 c.c. (see
Christensen and Fulmer, A., 1925, i, 1216, for method).
Nitrogen is lost by the medium at first, an actual
gain being shown only after 6—S weeks. This
probably accounts for the failure of previous inves
tigators to observe fixation. Two optimal hydrogenion concentrations occur at pa 6-0 and 7-9, the latter
being the more effective.
L . S. T h e o b a l d .

F

P hysiological behaviour of acetylm ethylcarbinol. I. Behaviour of acetylm ethylcarbinol
to yeast. C. N e u b e r g and M. K o b e l (Biochem. Z.,
1925, 160, 250—255).—Acetylmethylcarbinol as well
as diacetyl yields (3y-butyleneglycol on fermentation.
P. W . C l u t t e r b u c k .
S u l p h u r - c o n t a i n i n g s u g a r o b t a in e d b y h y d r o 
ly s is o f a d e n y lth io s u g a r .
U . S u s u k i and T . M o r i

(Biochem. Z., 1925, 162, 413—424).-—From an alco
holic extract of yeast, a substance containing sulphur

is isolated which on hydrolysis with dilute acid gives
adenine and a thiosugar, claimcd to be methylthiopentose. This gives the furfuraldehyde, Bial’s, and
phloroglucinol tests, a white precipitate with silver
nitrate and gold chloride, an osazone, m. p. 159— 160°,
an uncrystallisablo triacetyl derivative, a dibenzoyl
derivative, m. p. 185°, and on reduction with amalgam
gives a thiosugar alcohol, CGH 140 4S, m. p. 115— 117°,
which yields a dibenzylidene derivative, m. p. 135—
136°. On evaporation of the thiosugar with con
centrated nitric acid in presence of traces of vanadium,
a 32% yield of oxalic acid is obtained, but if dilute
(d 1-15) nitric acid be used (in absence of vanadium)
a monocarboxylic acid, CGH 120 6S, m. p. 183— 184°, is
obtained. When the aqueous solution of the thio
sugar is treated with bromine until no more is
absorbed, then carefully neutralised and warmed with
phenylhydrazine, the osazone of the corresponding
sulphoxy-sugar, ClsH220 3N4, m. p. 223—224° (de
comp.), is obtained. Determination of the -SMe
group gives positive but not quantitative results.
P. W . C l u t t e r b u c k .
Quantitative enzyme m easurem ents in m ic r o 
organism s. I. Catalase content of bacteria.
A. I. V i r t a n e n and H. K a r s t r o m (Biochem. Z.,
1925, 161, 9—46).—The decomposition of hydrogen
peroxide by bacteria follows the course of a unimolecular reaction. The velocity constant (k) is
proportional to the number of cells, but independent
of substrate concentration. The catalase activity
(C. A. )=k-~ number of cells. Trustworthy comparisons
of the C. A. of different bacteria can be made and the
influence of various conditions on this quantity
determined.
The C. A. is a measure of catalase content, and is
not raised by drying, warming, or by the action of
protoplasmic poisons. The susceptibility of the
enzyme towards hydrogen peroxide differs in different
species; in no case, however, is there much destruc
tion in a concentration of N /100. Similar differences
appear in comparing the effect of temperature and
growth on catalase content in different species. Old
cultures show a greater catalase content than young
ones do, but this appears to be due to autolysis of
dead cells. The presence or absence of dextrose
does not affect the C. A., whilst Bacillus prodigiosus
and B. lactis amari have a higher C. A. after anaerobic
as compared with aerobic growth, indicating possibly
that catalase is also necessary in anaerobiosis or,
alternatively, that, although then functionless, it is
still produced by the cell. In young cultures,
catalase is confined to the cells, whilst its presence in
the medium in older ones may be accounted for by
autolysis.
C. R e m in g t o n .
M etabolism
of
acid-fast bacteria.
VI.
Influence of cH on the grow th of acid-fast
bacteria in sim ple artificial m edia. S. K o n d o
(Biochem. Z., 1925, 162, 171— 180).— Experiments
were carried out with several members of this class
of bacteria and it was found that the better the
nourishment of the bacteria the easier it was for them
to overcome an unfavourable hydrogen-ion con
centration.
H. G. R e e v e s .
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H orm onal action of choline on the m otor
functions of the alim entary tract.
II.
E.
A b d e r h a l d e n , H. P a f f r a t h , and H. S ic k e l
(Pfliiger’s Archiv, 1925, 207, 241— 253; from Chem.
g ly o x a l in to la ctic a c id b y Bacillus coli is q u a n tita tiv e .
Zentr., 1925, II, 934— 935; cf. preceding abstract).—•
P. W . C l u t t e r b u c k .
The authors have attempted to demonstrate tho
A ction of Bacillus ¡testis (Yersin) on ca rb o  existence under different conditions of enzymes
hydrates. R . P o n s (Ann. Inst. Pasteur, 1925, 39, capable of effecting the synthesis of choline esters
884—887).— Bacillus pestis produces acid in maltose, from choline and organic acids. In the place of
mannitol, and dextrose media; it does not ferment organic acids, acetaldehyde was also used. Tho
lactose or sucrose.
H. J. C iia n n o n .
occurrence of such enzymes was not clearly proved,
Produ ction of diphtheria toxin in M artin 's although there was evidence of a fermentative
broth. S. S c h m id t (Ann. Inst. Pasteur, 1925, 39, synthesis of acetaldehyde and cholinc to acetyl
875—883).—Martin’s broth possesses many advan choline. The following new compounds were pre
tages over other broths employed for the production pared : n-hexoylbromoethanol, b. p. 148— 150°/11 m m .;
of diphtheria toxin. It is cheaply prepared and choline kexoale bromide, CjH^CO./fCH^-NMcgBr,
gives a large yield of toxin, which is constant in hygroscopic, decomp, at 180—200°; bromoethyl
properties and has good antigenic power. Its clear palmitate, m. p. 61°; choline palmitate bromide,
ness renders easy the reading of the end-point of an m. p. 72°; bromoethyl stearate, m. p. 76°; choline
stearate bromide, m. p. 79°; dicholine carbonate di
agglutination reaction.
H. J. C h a n n o n .
bromide, C0[0-CH2-CH2,NMe.!Br]2, crystals, m. p.
O rigin of carbam ide produced b y low er fungi. 296° (decomp.); dicholine orthophosjihate dibromide,
N. N. I v a n o v (Biochem. Z., 1925, 162, 425—440).— OH'POfO-CHvCHg'NMe^rjj, m. p. 166° (dccomp.);
The carbamide formed by pure cultures of several choline ethyl orthophosphate bromide.
lower fungi arises from arginine and not from other
0H -P0(0Et)(0-CH 2-CH2-NMe,Br);
amino-acids. When arginine is the source of carbon chloroethyl glycollate, b. p. 156— 160b; chloroetliyl
and nitrogen during the growth of Aspergillus niger, lactate, b. p. 218—220°; chloroethylglycine hydro
half of the nitrogen appears as ammonia and half as chloride, m. p. 150°. The ester bromides were pre
carbamide. These urease-free cultures can be used pared by way of the bromoethyl esters (Fourneau
for the determination of arginine in proteins and and Page, A., i, 1914, 938). The effect of the
their degradation products. P. W . C l u t t e r b u c k .
different compounds obtained on the surviving
intestine was investigated. The bromides of choline
Protein of the protop lasm of M yxom yceta?.
palmitate, choline stearate, dicholine carbonate,
N. N. I v a n o v (Biochem. Z., 1925, 162, 441— 454).—
dicholine
diphosphate, choline ethyl phosphate, and
Partial acid hydrolysis of the protoplasm of Myxocholine lactate equalled choline bromide in their
mycetce results in a 16-25% yield of a protein, soluble
effect. The ester bromides of w-hexoic acid and
in water and in SO— 85% alcohol and containing
glycollic acid were tw ee and cholineglycino
16-77% of nitrogen. This protein is similar in all its
bromide 10 times as effective as choline bromide.
properties to that obtained from higher fungi. The
total nitrogen content of the plastin of Myxomycetce Chloroacetylcholine is 300 times weaker in its effect
G . W. R o b in s o n .
of different origin varies from 10% to 12-74% and the than acetylcholine.
Chem ical properties of insulin. D . A. S c o t t
phosphorus content from 0-32% to 1-34%. Plastin
often contains a carbohydrate insoluble in water (J. Biol. Chem., 1925, 65, 601— 616).— Insulin is
which is hydrolysable to dextrose by acids and by inactivated by shaking in alkaline solution with
taka-diastase. The protein content of plastin never carbon disulphide and benzoyl chloride, and by treat
ment with nitrous acid; formaldehyde in cold acid solu
exceeds 38-58%.
P. W. C l u t t e r b u c k .
tions causes partial inactivation; the effect increases
Trehalose and trehalase in M yxom ycetai. with rise of temperature and is complete in alkaline
N. N. I v a n o v (Biochem. Z., 1925, 162, 454— 458).— solution; inactivation is also produced by other
Myxomycetce usually contain trehalose, but trehalase reducing agents; all these changes appear to be
is not always also present. Reticularia lycoperdon con irreversible. Extraction of pancreas with acid alco
tains 2-19% of trehalose on the dry weight. Enzymes, hol, precipitation by ammonium sulphate, re-solution
e.g., urease and trehalase, appear or disappear accord in acid alcohol, and re-precipitation, followed by a
ing to the needs of the plant, their presence or absence fractional precipitation at different acidities, and
depending on the medium.
P . W . Cl u t t e r b u c k .
finally with trichloroacetic acid, gave a product
H orm onal action of choline on the m otor which contained 25,000 units of insulin per g. The
function of the alim entary tract. I . E . A b d e r - product has C 50-5, H 6-6, N 14-0, and ash 0-4 % ;
it contains tryosine 10-0, tryptophan 0-81% ; it gives
h a l d e n and H. P a f f r a t h (Pfliiger’s Archiv, 1925,
207, 228—240; from Chem. Zentr,, 1925, II, 934).— positive reactions for protein, negative for carbo
Tho total amount of cholinc yielded by a portion of hydrate and phosphorus. Figures are given for the
intestine is unaltered by stimulation produced by nitrogen distribution by the method of Van Slyke.
C. R . H a r i n g t o n .
stretching. The Auerbach plexus appears to regulate
the formation, or at least the output, of choline.
Chem ical com position of insulin. E. G l a s e r
The significance of choline as the hormone of intestinal and G . H a l p e r n (Biochem. Z., 1925, 161, 121—
peristalsis is thus confirmed.
G . W . R o b in s o n .
127).— Insulin preparations were purified by dialysis,
M echanism of lactic acid form ation by
bacteria. C. N e u b e r g a n d G . G o r r (B io ch e m . Z .,
1925, 162, 490—495).— T h e c o n v e r s io n .of m e th y l-
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then hydrolysed, and the nitrogen distribution deter
mined by the method of Van Slyke. Besides melanin,
ammonia, lysine, arginine, and histidine were present,
but more than 50% of the total nitrogen occurred
in the filtrate from the above bases. Evidence
was obtained for the presence of leucine, whilst
glutamic acid and aspartic acid appeared to be
present. Cystine and tyrosine were absent, neither
could choline be demonstrated in a sample of insulin
picrate. Of the colour tests, only the Mil Ion and
Pauly reactions were positive.
C. R imington.
Dialysis and adsorption of insulin. E, DingeMANSE (Biochem. Z., 1925, 163, 412— 421).—Insulin
is completely retained by collodion membranes,
whilst in acid solution traces penetrate parchment
paper. Insulin preparations may be partly purified
from protein by electrodialysis up to an activity
represented by 0-05 mg. dry weight per unit. Kaolin
partly adsorbs insulin from solutions of impure
preparations of high dry weight per unit. Charcoal
is an effective adsorbent for insulin in both acid and
neutral solution. Only traces can be again removed
by glacial acetic acid, S0% alcohol, or buffer mixtures
of ¡hi S.
R. K. Cannas.
Stability of insulin to heat and som e of its
chem ical properties. E. D in g e m a n s e (Biochem.
Z., 1925, 163, 422—427).— In N/ 100-hydrochloric
acid insulin was little affected by boiling for 1 hr.,
but lost up to half of its activity after 2 hrs. After
2 lirs.’ boiling in Ar/10-hydrochloric acid, the activity
was much reduced, whilst the same period in boiling
25 % acid led to almost complete destruction. Acétyl
ation and benzoylation gave no definite products,
but almost completely destroyed the activity of the
insulin.
R. K. Cannan .
Biocatalysts concerned in carbohydrate break
down. H. v o n E u l e r , E . J o r p e s , and K . M y r b a c k
(Z. physiol. Chem., 1925, 149, 60—64).—Highly
purified specimens of the co-enzyme of yeast fer
mentation display no insulin-like activity on adminis
tration to rabbits or mice.
H. D. K a y .
Efiect of injection of secretin-like plant
extracts on the interm ediary m etabolism of
carbohydrates. M. D o b r e f f (Biochem. Z., 1925,
161, 80—90).—The hyperglycæmia of pigeons fed
on a diet deficient in vitamin-B is markedly increased
by injections of secretin-containing extracts of spinach.
The blood-sugar curve reaches its maximum in l i —
2 hrs. after the injection. In normal animals (pigeon,
dog) the effect is less pronounced. Anal injection of
the plant extract fails to produce secretion of gastric
juice in starving animals. In its action on the gly
cogen reserves etc. plant secretin appears to be antag
onistic to insulin.
C. R e m in g to n .
Photoactivation of v ita m n w l, cholesterol,
fats, and other substances b y ultra-violet light.
S. H a m a n o (Biochem. Z., 1925, 163, 438— 444).—
After irradiation for 24 hrs. with the mercury-vapour
quartz lamp, a number of substances were found to
affect a photographic plate in the dark. Cholesterol,
cod-liver oil, butter, olive oil, oleic acid, camphor,

borneol, menthol, and cinnamic acid were thus
activated. Negative results were obtained with
carbohydrates, amino-acids, saturated fatty acids,
anthracene, naphthalene, cetyl alcohol, and salicylic
and succinic acids.
R. K . C a n n a n .
Vitam in-/?. P. A. L e v e n e and B. J. C. v a n d e r
(Chem. Weekblad, 1925, 2 2 , 575— 5 7 6 ).—
After examination of the various methods of concen
trating vitamin-5 by adsorption, the silica-gel method
was selected; this gives an extract 2000 times as
strong as the original yeast, measured by the increase
in weight of albino rats fed for 3 days on a diet
including the extract, after being fed on vitamin-#
free foods for 3 weeks. The product obtained was
not homogeneous, and no conclusions could be reached
as to the structure or even the qualitative composition
of the vitamin.
S. I. L e v y .
H oeven

Cholesterol content of the tissues of pigeons
suffering from cyanide poisonin g and vitam in -/}
deficiency. N. M e s s e r l e (Z. physiol. Chem., 1925,
149, 103— 110).— Pigeons suffering from chronic
hydrocyanic acid poisoning have more cholesterol
in their tissues, both relatively and absolutely, than
normal pigeons. Vitamin-jB deficiency increases the
cholesterol content to an even greater extent.
H. D. K a y .
Relation between water content and photo
synthesis. R. H. D a s t u r (Ann. Bot., 1925, 39,
769—786; cf. A., 1924, i, 1392).—Apparatus for
measuring the rate of carbon dioxide assimilation of
leaves has been modified to allow of the leaf remaining
attached to the plant without alteration of the con
ditions of temperature, atmospheric composition,
humidity, etc., a new type of leaf chamber being
devised for the purpose. If the rate of carbon dioxide
assimilation by leaves of the same specics be plotted
against the water content, the points lie very nearly
on a straight line, the slope of which is different for
different species or varieties of the same species,
those with a low water content assimilating more
rapidly than those with a higher water content. It
is held that one of the internal factors tending to
terminate the life of the leaves, and ultimately of the
plant, may be an inefficiency of the conducting
system, leading to a shortage of water in the leaves
and thus to decreased carbon dioxide assimilation.
C. P. S t e w a r t .
Detection of acetaldehyde as an interm ediate
stage in the anaerobic respiration of h igher
plants. C. N e u b e r g and A. G o t t s c h a l k (Bio
chem. Z., 1925, 160, 256—260).—When seeds ger
minate out of contact with air, a considerable amount
of alcohol and traces of acetaldehyde are obtained.
If calcium sulphite is added to the system, about
50 times as much acetaldehyde is obtained, but the
amount of alcohol decreases. The decrease in amount
of alcohol is only in part accounted for by the excess
of acetaldehyde, the deficit chiefly resulting from the
depression of the fermentation process by the sulphite.
Acetaldehyde is considered to be the intermediate in
alcohol formation.
P. W. C l u t t e r b u c k .
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Cell respiration. IV.
O xidation m echanism
of potato. A. v o n S z e n t -G y o r g y i (Biochem. Z.,
1925, 1 6 2 , 399— 412).—The guaiacum reaction with
potato results from the oxidation by oxydase of a
pyroeatechol to an o-diketoquinone, which directly
oxidises the guaiacum reagent without assistance
from peroxides or peroxydases. In the oxydase
system of the potato is present, besides the pyrocatechol, another substance, “ tyrin,” probably a
respiratory pigment, the leuco-base of which is
oxidised directly to the pigment by diketoquinone.
Tyrin is present in warm-blooded tissues and its
properties are discussed.
P. W. C l u t t e r b u c k .
Catabolism of starch in m esophyll and guard
cells. S. S t r u g g e r and F. W e b e r (Ber. deut. bot.
Ges., 1925, 43, 431— 438).—In the mesophyll cells
of the leaves of Ranunculus ficaria, the breaking down
of starch is accelerated by the addition of 0-li¥calcium or potassium chloride to the nutrient medium ;
these salts, however, are mutually antagonistic in
their effect on the starch breakdown in the guard cells,
potassium chloride accelerating, and calcium chloride
having an inhibitory effect. Calcium chloride inhibits
also the opening of the stomata.
H. J. C h a n n o n .
M elilotoside, the glucoside fro m w hich is
form ed cou m aric acid, extracted fro m the
flow ers of M elilotus altissima and of M . arvensis.
C. C h a r a tjx (Bull. Soc. Chim. biol., 1925, 7, 1056—
1059).—From the flowrers of these plants melilotoside,
C15H 180 8,H20,m .p.240—241° (decomp. ),[«]D—64-10°,
is obtained in yields of 0-5 g. and 0-28 g., respectively,
of crude compound per 100 g. of dry flowers. It has
a bitter taste, is readily soluble in hot and sparingly
soluble in cold water, has marked acid properties,
and forms a crystalline lead salt. When hydrolysed
by emulsin, or by heating with dilute mineral acids,
it yields 1 mol. of coumaric acid and 1 mol. of dextrose,
and therefore is assigned the formula
c o 2h -c h : c h -c 6h 4-o -c 6h u o 5.
W . O. K

erm ack.

Plant phosphatides. II. W ater-soluble phosphatides of Aspergillus oryzce. V. G r a f e and
H. M a g is t r is (Biochem. Z., 1925, 162, 366—398).—
Water-soluble phosphatides are obtained by dialysis
of Aspergillus oryzce and are separated into several
fractions : (1) The substance precipitable by lead
acetate in neutral solution: a monoaminomonophosphatide, lead salt, C48H950 15NPPb2, P : N =
1 : 1-21, giving on hydrolysis oleic, palmitic, and
phosphoric acids, betaine, glycerol, and dextrose;
the same phosphatide is precipitated from neutral
solution by cadmium chloride. Precipitated by
benzene from its alcoholic solution, its composition
becomes C43H g8O10NP, P : N = 1 : 1, and it gives the
same products on hydrolysis. (2) The solution
from (1) is made alkaline with ammonia and pre
cipitated with more lead acetate. The lead salt of
diaminomonophosphatide is obtained, composition
C?9H6o08N2PPb5, P : N = 1 : 2-01, which on hydrolysis
gives choline, betaine, palmitic and phosphoric acids,
and glycerol. (3) Alcohol precipitation of the filtrate
from (2) gives a monoaminomonophosphatide which
on hydrolysis yields choline, a solid fatty acid,
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succinic acid, phosphoric acid, and dextrose. P : N =
1 : 0-96. (4) The filtrate from (3) contained either
another phosphatide or a series of hydrolytic products,
P : N = 1 : 5. On hydrolysis, choline, adenine, oleic,
linoleic, palmitic, and phosphoric acids, glycerol, and
dextrose were obtained.
P. W. C l u t t e r b u c k .
Influence of m edia on germ ination of seeds in
absence of calcium . R . C e r i g h e l l i (Compt. rend.,
1925, 1 8 1 , 728—730).—Under the conditions studied,
namely, sterilisation or non-sterilisation of the seeds,
immersion or non-immersion in water or in watervapour, peas germinate and grow more rapidly in
the presence of calcium salts.
L . F . H e w it t .
M ercurialts. III. P hysiological significance
of the chrom ogen. P. H a a s and T. G . H i l l (Ann.
Bot., 1925, 3 9 , 861— 865; cf. A., 1925, i, 759).—The
colourless chromogen extracted from Mercurialis is
named “ hermidin.” It is readily oxidised by air to
blue “ cyanohermidin ” and thence to yellow “ chrysohermidin,” the two stages of oxidation requiring
equal amounts of oxygen. Chrysoliermidin is reducible
by an aluminium-mercury couple to cyanohermidin
and thence to hermidin. A mechanism exists in
Mercurialis for the reduction of cyanohermidin, and
it is suggested that the chromogen plays some part
in the absorption and transfer of oxygen in the plant.
C. P. S t e w a r t .
Plant cuticle. II. B. L e e (Ann. Bot., 1925, 3 9 ,
755— 768).—Cutin, unlike suberin, contains neither
phellonic acid nor glycerol. It is a complex mixture
of fatty acids both free and combined with alcohols,
soaps, unsaponifiable material which probably con
tains higher alcohols, resinous and tannin-like
substances. Hydroxy-acids are present in greater
amount than normal fatty acids, a fact which may be
due to oxidation during the deposition of the cuticle.
C. P. S t e w a r t .
N itrogenous constituents of alfalfa (lucerne).
H. B. V i c k e r y (J. Biol. Chem., 1925, 6 5 , 657— 664;
cf. A., 1925, i, 1370).—The precipitate obtained from
“ alfalfa filtrate ” by mercuric acetate and sodium
carbonate was decomposed and the resulting solution
treated with phosphotungstic acid, yielding a filtrate
which contained the asparagine and amino-acids.
From this filtrate were isolated directly asparagine
0-411% and tyrosine 0-0027%, calculated on the
weight of dry plant; after hydrolysis with 20%
hydrochloric acid, there were further obtained aspartic
acid 0-112, phenylalanine 0-019, serine 0-055, leucine
0-0472, valine 0-0658, and alanine 0-0265% of the
dry plant. Assuming the aspartic acid to have been
formed by hydrolysis from asparagine, the amount of
the latter accounts for 77-1% of the amide nitrogen,
and the sum of the substances isolated makes up
29-5% of the solids and 54-8% of the total nitrogen
of the amino-acid fraction. Serine and alanine are
here for the first time recorded as constituents of a
plant juice.
C. R. H a r i n g t o n .
A bsolute and percentual alkaloid content of
various parts of Lupinus luteus L. during
grow th. T. S a b a l it s c h k a and C. J u n g e r m a n n
(Biochem. Z., 1925, 1 6 3 , 445—456).—The total
alkaloid (lupinine and lupinidine) and its distribution
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in various parts of the plant were traced from the
seed through 18 weeks of growth. The total alkaloid
in the plant and in its various parts increases, after
an initial decline in the first 2 weeks, to a maximum
in 14 weeks. The variations in the concentrations
of alkaloid in the various parts were less regular.
R. K. C a n n a n .
Application of fluorescence phenom ena in
biologica l chem istry. R. F a b r e (Bull. Soc. Chirii.
biol., 1925, 7 , 1024— 1037).—The fluorescent properties
of certain substances under ordinary or, more par
ticularly, under ultra-violet illumination may bo used
for their qualitative and quantitative investigation.
Details are given of the application of the method to
the investigation of the elimination in the urine of
such alkaloids as hydrastine or quinine, the alkaloid
in the former case being oxidised to hydrastinine by
agitation of the solution of the sulphate, in the presence
of air, before examination. The method has further
been applied to the detection of salicjdic acid in the
milk after administration of aspirin, and to the
investigation of small quantities of haimatoporphyrin
such as are found in the Harder gland of the rat.
W. 0. K

/

erm ack.

Pyrotannic acid m ethod fo r determ ination of
carbon m on oxide in b lood and in air. R. R.
S a y e r s and W. P. Y a n t (U.S. Bur. Mines, Tech.
Paper 373).— Blood is diluted to twenty times its
volume, a mixture of tannin and pyrogallol is
added, and the colour of the solution matched against
the colours produced by bloods containing known
amounts of carbon monoxide, or against artificial
standards. Carbon monoxide in air is determined
by shaking a sample of air with fresh blood and
determining the amount of carbon monoxide in the
blood as above, whence the partial pressure of carbon
monoxide in the air may be calculated.
L . F . H e w it t .

A bsorption of oxygen by pyrogallol. E. v o n
(Biochem. Z ., 1925, 1 6 2 , 161—
168).— Determinations of the oxygen-absorbing
capacity of pyrogallol by means of Barcroft’s differ
ential apparatus were carried out. In making the
pyrogallol solutions, the alkali was varied, sodium,
potassium, and barium hydroxides being used and the
efficiency of the solutions compared. As a mean of
some thirty experiments it was found that 2 g.-mol.
of pyrogallol absorb 5 atoms of oxygen.
H. G. R e e v e s .
M icro-determ ination of base in b lood and
biological m aterials. W. C. S t a d i e and E. C.
Ross (J. Biol. Chem., 1925, 6 5 , 735— 754).—A modi
fication of the method of Fiske (A., 1922, ii, 408), in
which an aliquot portion of the filtrate from the
benzidine sulphate is titrated instead of the precipitate
itself. Phosphates do not interfere with the method
unless present in greater amount than 10 equivalent«
for every 100 equivalents of base ; if present in greater
amount, they are removed, after the incineration, by
precipitation with ferric ammonium sulphate, the
excess of iron being removed with ammonia. The
error of the method is 1%.
C. R. H a r i n g t o x .

K o v â c s -Z o r k ô c z y

C olorim etric determ ination of calcium -ion
concentration. Ionic equilibrium in the organ
ism . F. H a f f n e r and R. S im o n (Arch. exp. Path.
Pharm., 1925,109,129— 142).—The degree of decoloris
ation of acid dyes which form undissociated calcium
salts may be used as a colorimetric measure of the
concentration of calcium in solution; moreover, the
depressing effect of added citrate and phosphate on
the decolorisation indicates that the process is depend
ent on the concentration of free calcium ions. For
physiological purposes, the most suitable dye is
dianil-brown-M.H., which is not affected by changes
in pa over the physiological range. This method
indicates that in ordinary Ringer’s solution the calcium
chloride is 50% dissociated; the calcium-ion con
centration of a solution remains unaltered during
repeated perfusion through the surviving limbs and
heart of a frog, although the pa of such a solution
undergoes marked change. Increasing alkalinity of
the perfusion fluid causes a depression in the con
centration of calcium ions, but an accentuation of
their physiological effect, which indicates a sensitis
ation of the tissues by the increased hydroxvl-ion
concentration.
C. R. H a iu x g t o n .
N ephelom etric determ ination of calcium and
m agnesium . II. L. K r is s (Biochem. Z., 1 25,
1 6 2 , 359— 3C5),—The nephelometric determination of
calcium and magnesium in presence of one another is
attained by a combination of the methods of Feigl
and Pavelka (A.,1924, ii, 784) for calcium together
with magnesium and of Kleinmann (A., 1923, ii, 433)
for calcium, and is used for their determination in
blood.
P. W. C l u t t e r b u c k .
Determ ination of cholesterol. L. S u r a n y i and
A. K o r £ n y i (Biochem. Z., 1925, 1 6 0 , 178— 182).—
Alcoholic cholesterol solutions containing increasing
amounts of cholesterol are added to the same amount
of distilled water, and the additional amount of
alcoholic solution required just to redissolve the
precipitated cholesterol is tabulated. The table is
used for the determination of the amount of cholesterol
in blood.
P. YV. C l u t t e r b u c k .
M icro-determ ination
of blood-sugar.
E.
(Z. angew. Chem., 1925, 3 8 , 1094— 1096).—
With a pipette containing a minute crystal of sodium
oxalate 0-4 c.c. of blood is transferred to a tube,
diluted to 2 c.c., and treated with 1 c.c. of 10%
sodium tungstate solution and 1 c.c. of 0-07Ysulphuric acid. After centrifuging, 2 c.c. of the clear
liquor are transferred to a second similar tube,
treated with 1 c.c. of Fehling’s solution, heated to
precipitate cuprous oxide, cooled, and centrifuged.
The liquor is poured off and the precipitate washed
several times with water under centrifugal action.
The cuprous oxide is dissolved in 0-3 c.c. of 0-5%
nitric acid, 0-6 c.c. of 25% ammonia solution is
added, and the copper determined colorimetrically
in the micro-colorimeter of Autenrieth and Königs
berger; 1 mg. of copper corresponds with 0-69 mg.
of dextrose. The results obtained agree closely with
those obtained by Bang's method. A. R. P o w e l l .
K
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