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Isotope effect on band spectrum intensities.
J. L, Dunnham (Physical Rev., 1930, [ii], 36, 1553—
1559).—Theoretical. In order to discover whether
the transition probability of a given Une is different
for two isotopic molecules, the effect of the nuclear
mass on intensities is calculated on the basis of
Hutchisson’s expressions for the vibrational transition
probability (cf A., 1930, 1331). It is shown that
there is a change in the vibrational, but not in the
electronic, part of the transition probability with
nuclear mass. The effect of a change in nuclear mass
on the population, regarded as a simple Boltzmann
distribution, of the initial state is also found. Results
are applied to find the magnitude of the isotope effect
for certain bands which have been used to measure
the abundance of the isotopes in oxygen (cf. Babcock,
A., 1929, 971), nitric oxide (cf. Naudé, A., 1930, 1232),
and chlorine (cf. Elliott, ibid., 977). The effect is
small, and generally less than 10%. N. M.B1igh.

Change in electron coupling in rare gases.
C. J. Banker (Naturwiss., 1930, 18, 1100).—The
extension to pss and d% configurations by Laporte
and IngUs (A., 1930, 971) of the quantum-mechanical
theory of Houston (A., 1929, 480) on the relation
between the triplet interval ratio to the singlet-triplet
interval for two-electron configurations in which one
electron is in an s-state has been applied to the rare
gases: Experimental results of Back (A., 1925, ii,
341) for the g values of the singlet and middle triplet
levels of the 2p53s configuration of the Ne | spectrum
have been compared with calculated values. Ex-
perimental data on the Zeeman effect were used to
derive g values of analogous levels of the configur-
ations 3pHs in the Ai and 4p%%s in the Rr | spectra.
In the spectrum of Xei only the g values of the
middle triplet level of the configuration 5p66s
could be measured. For the spectraof Ne I, Ai, Kr ,
good agreement was found between calculated and
experimental g values ; with Xe i the agreement is not
so good. W. R. Angus.

Method of applying the slitless spectrograph
to the measurement of the Doppler shift. N.
Deisch (J. Opt. Soc. Amer., 1930, 20, 685—692).—
Descriptive. W. Good.

Ultra-violet light theory of aurorae and mag-
netic storms. E.O.Huiburt (Physical Rev., 1930,
[ii], 36, 1560—1569).—Various difficulties and anom-
aliesin the recently proposed theory (cf. ibid., 1929,33,
412 ; 34, 344) are removed by the application of
further developments of the theory of the high
atmosphere (cf. A., 1930, 392). N. M. Birigh.

Paschen-Back effect in hyperfine structure.
S. Goudsmit and R. F. Backer (Z. Physik, 1930,
66, 13—30).—The method developed by Heisenberg
and Jordan and by Darwin for the Paschen-Back and
Zeeman effects in ordinary multiplets is applied to
the interaction of nuclear spin and resultant outer
electronic angular momentum, to give the Paschen-
Back and Zeeman separations and component line
intensities. The theory is accurate only when the
Paschen-Back effect,is fully developed, and lines of
small hyperfine separation should, therefore, be chosen
for its verification. Two rules are deduced for transi-
tion from strong to weak fields, viz., (i) the projection,
il/p, of the resultant of all angular momenta in the
field direction remains unchanged; (ii) different levels
with the same value of M Fdo not cross over in energy
value. The theoretical results are compared with
Back’s experimental results for bismuth (cf. this vol.,
137). A. B. D. Cassie.

Extended energy functions of the hydrogen
molecule. P. M. Davidson and W. C. Price
(Proc. Roy. Soc., 1930, A, 130, 105—111).—Mathe-
matical. A formula is deduced for the potential
energy of a diatomic molecule which holds for all
values of the internuclear distance. Previous for-
mulae fail either at small distances, or at large dis-
tances, or both. The present formula appears as the
sum of two series, the significance of which is dis-
cussed in terms of the forces between the components
of the molecule. L. L. Biroumshaw.

New bands in the secondary spectrum of
hydrogen. 1lIl. D.B.Deodhar (Phil. Mag., 1930,
[vii], 10,1082—1095; cf. A., 1930, 263; Finkelnburg,
A., 1929, 118).—The wave numbers, estimated in-
tensities, term values, and quantum analysis of the
recently discovered group of seven bands in the
violet region are tabulated and discussed.

N. M. Brigh.

Effect of crossed electric and magnetic fields
on the Balmer lines of hydrogen. W. Steubing
(Naturwiss., 1930, 18, 1098—1099).—The effect of
the simultaneous action of an electric and a magnetic
field has been studied. A crossed field does not
produce new components, but there results a kind of
displacement of Stark effect components which follows
identically the intensity changes of individual com-
ponents. The results on the intensity differences of
components in relation to the direction of the electric
field are of importance in deciding whether experiment-
al results on the intensity distribution of Stark effect
components are in harmony with the theory of
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Schroédinger. Weak magnetic fields do not exert a
marked influence on the intensity distribution.
W. R. Angus.
Experimental arrangement of the H, band
system into singlet and triplet systems. W.
Finkelnburg (Z PhySIk, 1930, 66, 345—349)—The
distinct forms of the excitation function-exciting
voltage curves for singletand triplet terms were used to
distinguish H2singlet and triplet bands; A'-, /1-bands
belong to a singlet system, and o, B- to a triplet
system. The subsidiary maximum which appears only
in the H2triplet excitation function-exciting voltage
curve is in accord with Beutler and Eisenschimmcl’s
hypothesis that during a collision process the resultant
electron spin of the colliding entities must remain
unchanged. A. B. D. Cassie.

Stark effectin some helium lines in the visible
spectrum. K. Sjegren (Z. Physik, 1930, 66, 377—
388).—The Stark effect was determined quantitatively,
by Stark’s original method, for fields of 175—550
kilovolts per cm. The lines 25—3P, 2S—3D, 2P —
4S, 2P-4rD, 2P-4F, 2P-4P, 2p~4s, 2p-4d,
2p—4f, and 2p—4p were investigated.

A. B. D. Cassie.

Change in electron coupling in the rare gases.
C. J. Barker (Nature, 1930, 126, 955).—From
experimental data on the Zeeman effect of the rare
gases, the experimental g values of the analogous
levels of the configuration 3pHs in Ai and 4p%s in
Kr i are obtained. Agreement between observed
and calculated g values is satisfactory in the case of
Ne i, Ai, and Kr i. L. S. Theobald.

Nuclear moment of LiRand Li7 H. Schulter
(Z. Physik, 1930, 66, 431—435).—Hyperfine structure
of the Lin 5485 A. line was investigated by means of a
Perot-Fabry etalon with a maximum plate separation
of 3 mm. Results for Li7 agree approximately with
Gittinger’s formulae (cf. A., 1930, 1487) for
nuclear spin of 4 and of § units, but do not give
sufficient detail to decide between the two values.
Li6, 5485 A., has no hyperfine structure of separation
greater than one fifth that of Li7.

A. B. D. Cassie.

Civ lines in the visible and near ultra-violet.
Term system forCiv. B.Edien andJ. Stenman
(Z. Physik, 1930, 66, 328—338).—The spectrum due
to a carbon arc acting in a vacuum was examined.
Thespark lines Ci, Cn, Cm,andCivweredistinguished
by their separate variations in intensity with variation
of the self-induction of the discharge circuit. New
Ci1t and Cm lines, and the most intense Civ lines
due to transitions between orbits of total quantum
number 4 and 5, and 5 and 6, were observed. These
lines were arranged into a term system, which in-
cludes more accurate values of terms of principal
guantum number 6 than have hitherto been given.
The doublet separations in 22, 3P, and 4-P fit
Lande’s formula. A. B. D. Cassie.

Nuclear spin of nitrogen. W. R. van W ijk
(Arch. Nderland., 1930, [iiiA], 13, 29—57).—The
general theory of diatomic molecular spectrum struc-
ture is briefly surveyed. Measurements were made of
the negative band spectrum of nitrogen due to the N2+
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molecule, and of the second positive group due to the
neutral molecule. The value 2 : 1 was found for the
ratio of alternating intensities of the negative bands
3914, 3SS4, 427S, and 4237 A., and for the positive
bands 3371, 3805, and 3755 A. From investigation
on the 3914 band, the ratio was found to be indepen-
dent of the pressure. The agreement of intensity
measurements with other criteria for nuclear spin
value was investigated from- the 3776 A. thallium line,
which showed strong absorption and confirmed the
value 4 for the nuclear spin. N. M. Brigh.

Bergmann series in the argon spectrum. E.
R asmussen (Naturwiss., 1930, 18, 1112—1113)—
Among the inert gases Bergmann series had been
observed in the spectrum of xenon only. The corre-
sponding series has been obtained in the argon spec-
trum, whichwas photographed on negative plates, using
a plane grating spectrograph (dispersion 17A./mm.).
A table of the observed series is given. The limiting
terms 3de, 3d-, 3d3, 3d1, 3d, and the term series niU
and mW have been determined. Certain new
combinations of principal and subsidiary series have
been found and are tabulated. From these combin-
ationstheterms2s,, 2s3,2s4,2s5,and3s"were evaluated.
Wave-lengths greater than 1a have been provisionally
measured by extrapolation. W. R.

Structure ofthe iron spectrum. M. A.Catalan
(Anal. Fis. Quinn, 1930, 28, 1239—1385).—A
comprehensive survey, with a bibliography, is given
of previous work on the atomic structure of iron,
with extensive tables of the wave-lengths and
intensities of all the arc lines recorded, and of the
Zeeman effect. More than 2350 lines of the Fe I
spectrum are classified in 304 levels, and there are
8 series, 51 terms, and 275 multiplets. It is shown
that the most intense lines originate by addition of a
valency electron to the atomic residue in one or both
of the spark configurations 3d°4s and 3d7.

H. F. Gitibe.

Intensity measurements of the multiplet
z5G—eF. W.A. M.Dekkers and A. A. Kruithof
(Z. Physik, 1930, 66, 491—493).—Intensity relations
in the z5G—ebF multiplet of nickel were determined
from a carbon arc, one of the poles of which contained
a nickel bead, or alternatively, 10% of nickel sulphate;
the other pole was either of carbon or of a nickel-zinc
alloy. Deviations from the summation rule always
occurred. A. B. D. Cassie.

Intensity measurements of the copper arc
lines. L. S. Ornstein and D. Vermeulen (Z
Physik, 1930,66,490; cf. A., 1930,1329).—Copperina
carbon arc gives the ratio of intensities of the 122 —
2?P copper doublets as 1:2, which agrees with the
summation rule value. A. B. D. Cassie.

Series of the silver arc spectrum, Agi. H.A.
Brair (Physical Rev., 1930, [ii], 36, 1531—1534;
cf. A.. 1930, 1227).—The high series members of Ag i
were measured, using a Schiler tube source and
helium standards. Data for the complete diffuse,
sharp, and principal series are tabulated, including a
few new lines, and correcting existing values. No
terms of the quadruplet system nor of the d%2-D were
found (cf. McLennan, A., 1928,1167; Shenstone, ibid.,

Angus.
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450). Ritz formula! for the series were deduced; the
value of the lowest term d100s2S is 61104-4, giving an
ionisation potential of 7-53 volts. N. M. B1righ.

Band spectrum of silver hydride. E. Bengts-
son (Nature, 1931, 127, 14).—The rotational struc-
ture of 14 bands belonging to ~ — -v1!l have been
analysed and arranged in a vibrational scheme.
The vibrational levels of the lower electronic state
can be represented by the formula F"(v)=1723-5?/'—
33-5u"2—0-0094«"3; the excited electronic state shows
certain irregularities which may originate from a
perturbing level. The dissociation energies in both
states are 7)'~ 6300 and D "~ 19,000 cm."1 approxim-
ately. L. S. Theobald.

Effect of gases the optically excited
cadmium | spectrum. P.Bender (Physical Rev.,
1930, [ii], 36,1535—1542).—An apparatus is described
for producing intense optically-excited cadmium
radiation for an investigation of the quenching effect
of nitrogen, carbon monoxide, and hydrogen on the
optically excited cadmium spectrum. Each gas
decreases the intensity of each of the spectral lines.
Nitrogen and carbon monoxide have a low quenching
efficiency, the former being the less efficient, and are
less effective in quenching the resonance line A3261
than the remainder of the spectrum. Kinetic
energy collisions of molecules of these gases with
excited cadmium atoms transfer them from the 23P 1
to the metastable 23P0 state. Hydrogen has a high
quenching efficiency, collisions with the 23P 1 cad-
mium atoms forming cadmium hydride molecules and
atomic hydrogen (cf. Bates, A., 1929, 156). The
effects are compared with similar phenomena for
mercury (cf. Klumb, ibid., 480). N. M. Brigh.

Optical excitation of cadmium hydride and
zinc hydride bands. P. Bender (Physical Rev.,
1930, [ii], 36, 1543—1552; cf. preceding abstract).—
Excitation of a cadmium-hydrogen gas mixture with
light from a hydrogen-cadmium, but not from a
helium-cadmium, discharge produces an intense true
optical resonance of cadmium hydride bands; these
are produced also through excitation of CdH molecules
by collisions of the second kind between excited
cadmium atoms and either normal CdH molecules or
H2 molecules. The mechanism of the resonance
excitation is discussed. Zinc hydride bands were
produced as true optical resonance radiation by
hydrogen-zinc electric discharge. Mercury hydride
bands were excited, using a water-cooled mercury arc,
through collisions of the second kind (cf. Gaviola and
Wood, A., 1929, 239) and the mechanism is discussed
in relation to the foregoing results. N. M. Buigh.

Photo-electric intensity measurements in the
mercury Spectrum. Il. L. S. Ornstein and
J. F. Custers (Proc. K. Akad. Wetensch. Amsterdam,
1930, 33, 809—813).—Further measurements on the
intensity of certain lines in the mercury spectrum
have shown that the relations previously reported
(A., 1930, 1080) hold not only for the pressure region
investigated, but also at very low pressures, the
measurements having been extended by the use of a
more sensitive photo-electric cell. With falling
pressure the peak of the curve connecting potential
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with current density is displaced in the direction of
higher current density, but the peak potential falls at
first and rises again later. The intensity, I, of the
line 5461 A. has been measured as a function of the
current density i, and at all pressures the ratio Iji
increases with decreasing current density.
E. S. Hedges.

Fluorescence of excited mercury atoms. Z.
Zajac (Compt. rend., 1930, 191, 1304—1306; cf.
Pienkovski, A., 1928, 813).—Mercury vapour was
excited simultaneously by an oscillating electric
discharge and a low-pressure mercury arc in an
evacuated sealed tube connected with a mercury
reservoir, both of which could be heated independ-
ently so as to vary either the vapour pressure (t°const.)
or the density (p const.). A bluish-green luminescence
appeared at 0-05 mm. in the positive region and
attained a maximum intensity at 140° and 0-3 mm.
Above 1 mm. pressure a continuous spectrum was
obtained, the intensity of the mercury arc lines
(X5461, 4358, and 4047) being greater than that
obtained by electrical excitation alone. Since the
intensity of the fluorescence is proportional to that of
the activating light, it is concluded that a single stage
of absorption precedes emission, and that the oscillat-
ing discharge produces a non-uniform distribution of
the atoms in the 23P 012 state, followed by passage to
the 23Sj state consequent on absorption of certain
incident radiations. The fluorescence results from the
return to the normal state. J. Grant.

Fluorescence of mercury vapour under atomic
and molecular absorption. (Lord) Rayleigh
(Nature, 1931, 127, 10).—Mercury vapour gives the
green fluorescence when excited by wave-lengths as
long as 3450 A. The discontinuous nature of the
fluorescence excited by wave-lengths near the reson-
ance line 2537 A. is confirmed by the fact that the
addition of hydrogen suppresses the fluorescence
arising from atomic absorption, leaving the molecular
effect practically unaltered. L. S. Theobald.

Zeeman effect in the hyperfine structure of the
thallium line, 3775 A. E. Back and J. Wuiff
(Z. Physik, 1930, 66, 31—4S).—The Zeeman effect
of this particularly simple line was observed for
magnetic fields of 17,050, 29,700, and 43,350 gauss
with a 6-3-metre Rowland grating. The results are
discussed in relation to Goudsmit and Backer’s theory
(see this vol., 135) of the position and intensity of
the Zeeman components. The presence of ordinarily
forbidden transitions predicted by this theory was veri-
fied. Generally, the experimental results are in good
agreement with theory if a nuclear spin momentum
of 7 unit is assumed. A. B. D. Cassie.

Hyperfine structure of bismuth. P. Zeeman,
E. Back, and S. Goudsmit (Z. Phy5ik, 1930, 66,
1—12).—New experiments on the hyperfine structure
of the bismuth arc lines, and then- Zeeman effect, are
described. The results complete earlier work, with-
out changing the theoretical deductions. A scheme
of term levels is given. The excited levels have not
been sufficiently investigated to give more than then-
total and inner quantum numbers. The coefficient
of proportionality in a Lande separation formula for
interaction of nuclear spin, and resultant electronic
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angular momentum of the outer shell, is given for
the different levels. Intensity formulae for the hyper-
fine structure are also given. The different arc lines,
their hyperfine structure, and Zeeman components
are discussed in detail. An appendix by Back and
J. W ulff shows photographs of the 10 hyperfine
Zeeman components of bismuth, agreeing with the
assigned nuclear spin of 4£ units. A concave grating
and a Hilger echelon were used to obtain the photo-
graphs. A. B. D. Cassie.

Reflexion of long -wave-length X-rays. J.
Thibaud (J. Phys. Radium, 1930, [vii], 1, 404).—
A discussion of the results of Valouch (cf. A., 1930,
1229) in relation to the author’s formula! (cf. ibid.,
512). N. M. Brigh.

Fine structure of certain X-ray emission lines.
J. Valasek (Physical Rev., 1930, [ii], 36, 1523—
1530).—The Ka lines of iron, cobalt, nickel, copper,
molybdenum, and silver were investigated, using
two specially constructed single-crystal spectrometers.
The fine structure reported by Davis and Pui-ks (cf.
A., 192S, 451, 819) was not confirmed. Photomicro-
graphic curves from plates taken in the first and second
order are reproduced, and widths of oq fines and the
il, fine of molybdenum are tabulated.

N. M. B1igh.

Scattering power for X-rays of the atoms in
magnesium oxide and sodium fluoride. R, W.G.
Wyckoff and A. H. Armstrong (Z. ICrist., 1930,
72, 433—441; Chem. Zentr., 1930, ii, 353).—The
intensities of the principal fines, using MoKa radiation,
have been measured. The results for sodium fluoride
agree with those of Havighurst. A. A.Eildridge.

Wave-length of X-rays. T. H. Laby and R.
Bingham (Nature, 1930, 126, 915—910).—Using
Rowland’s method of coincidence of lines, the K fine
of carbon has been photographed over a range of
n\ from 0 to 810 A. By comparison with the Lx
and LI fines of copper the wave-lengths 44-7 and
44-8 A. have been obtained for the carbon fine relative
to 13-32 A. for the copper Ltx line. The aluminium
Kxpxo fine is 8-315 A. relative to copper Kxpl..,
1-5392 A. L. S. Theobald.

Satellites of the liplline of elements from iron
to zinc. S. Kawata (Mem. Coll. Sci. Kyoto, 1930,
A, 13, 383—387).—The wave-lengths of two new
satellites discovered on the short wave-length sides
of K$land K$., of each of the elements from iron to
zinc have been determined. W. Good.

Absorption formula of X-rays. Il. M. Ishino
and S. lvawata (Mem. Coll. Sci. Kyoto, 1930, A, 13,
375—381; cf. A., 1928, 212).—The results of experi-
mental determination of the absorption coefficients
of elements and aqueous salt solutions for various
wave-lengths are given. It is shown that the true
atomic absorption coefficient is not proportional to
wZi, where p and g are constants independent of
the wave-length, X and the atomic number, Z.
m) and ¢ are nearly equal to but less than 3 and 4,
respectively. W. Good.

X-Ray absorption in gases. W. W. Colvert
(Physical Rev., 1930, [ii], 36, 1619—1624).—Using
double reflexion of X-ray spectral fines from a
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platinum-surfaced mirror and a calcite crystal in
order to increase homogeneity of the beam, absorp-
tion measurements were made with neon, sulphur
dioxide, chlorine, and argon, and mass absorption
coefficients for the range of radiation wave-lengths
0-496—2-288 A. are tabulated. N. M. Brigh.

Glow discharge at the active electrode of an
electrolytic rectifier. J. S. Forrest (Phil. Mag.,
1930, [vii], 10, 1003—1014).—The luminosity appear-
ing on the surface of the active electrode of a recti-
fying cell was investigated, using cells with active
electrodes of aluminium, tantalum, and tungsten,
through observations on the P.D.-current curves,
thickness, and pressure of the gas layer on the
electrode surface, spectrum of the glow, influence of
magnetic fields, and comparison with the cathode
glow. Evidence suggests that the glow is produced
by the ionisation of oxygen molecules by collision
with electrons, and the subsequent recombination of
the electrons with the ionised molecules.

N. M. Brigh.

Photo-ionisation of cesium vapour by absorp-
tion between the series lines. C. Boeckner and
F. L. Monhter (Bur. Stand. J. Res., 1930, 5, 831—
842).—The photo-ionisation of ¢aesium produced by
a small continuous absorption between the series
fines has been measured by the space-charge method.
The relative.sensitivity, i(X)//(3200 A.), increases with
the square root of the pressure within the range
3750—3250 A. The values are almost independent
of the temperature on the red side of 3500 A., but on
the other side the effect is reduced to about half by
a rise in temperature of 70°. These results indicate
that absorption between the fines is of molecular
origin and that the work of dissociation of Cs2 is
about 0-26 electron volt (cf. A., 1930, 1079).

A. R. Powellt.

Photo-electric processes. M. Stobbe (ANN.
Pliysik, 1930, [v], 7, 661—715).—A theoretical con-
tribution to the quantum mechanics of photo-electric
processes. W. Good.

Photo-electric effect of aluminium and alu-
minium amalgams. H. Gerding (Z. physikal.
Chem., 1930, B, 11, 1—37).—The photo-electric
current from aluminium and its amalgams with 0-06,
0-26, and 0-38% Hg has been studied in relation to
the wave-length of the incident fight, the time of
exposure, and the condition of the illuminated surface.
The quotient ¢/7 (electron emission/intensity of light)
in a vacuum is increased by scraping the surface,
especially for wave-lengths near the photo-electric
threshold, which is itself displaced towards the red.
A scraped surface becomes fatigued in a vacuum,
and more rapidly after contact with air, the photo-
electric threshold in this case being displaced towards
the ultra-violet. The maximum values of c/7 and
of the photo-electric threshold obtained by continued
scraping in a vacuum are least for pure aluminium,
slightly higher for the 0-06%, and highest for the
0-26% and 0-38% amalgams. This result affords sup-
port to the view that passivity is primarily attribut-
able to differences in the metal itself. The fatigue
observed on keeping is due to adsorption of air, and
is caused by the negative contact potential acquired
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by the air film, acting as a retarding potential for the
expelled electrons, increasing the work required for
their expulsion. F. L. Usher,

Photo-electric emission from thin films of
caesium. L. R. Rortter (Physical Rev., 1930,
[ii], 36, 1639—1647; cf. Campbell, A., 1928, 1297;
Zworykin, A., 1929, 1262; Olpin, A., 1930, 1230).—
The photo-electric properties and methods of pre-
paring thin films of casium were investigated. In
one type a thin film of caesium is adsorbed on a'thin’
lajeer of oxygen previously adsorbed on the silvered
bulb of the photo-electric cell. In the other, a thin
film of casium is adsorbed on a layer .of suboxides
of caesium obtained by coating a cathode with metallic
cesium and admitting traces of oxygen; the photo-
electric current was recorded simultaneously. Results
show that the most sensitive surfaces are obtained
when a suboxide, rather than the normal oxide Cs20,
has been formed, and that their properties are duo
to the arrangement of molecules very near the surface.

Nf M. Brigii.

Radio-frequency properties of ionised air.
E. V. Appleton and E. C. Chitds (Phll Mag., 1930,
[vii], 10, 969—994).—The measurement of the di-
electric constant of a conducting ionised medium is
examined mathematically and an investigation, sug-
gested thereby, of the high-frequency behaviour of
ionised gases by measuring the dielectric constant of
air is described. As ionisation increased the dielectric
constant reached a minimum value from which it
increased to greater than unity. This divergence
from theoretical prediction was found to be due to
the formation of ionic sheaths round the electrodes,
thus increasing the capacity of the condenser. The
variation of the thickness of the sheaths with the
potential across them was examined by a wireless
method, and gave results in agreement with the
theory of collectors due to Langmuir and Mott-
Smith. The influence of an imposed magnetic field
on the radio-frequency properties of ionised air was
studied, and the existence of a predicted inverse
Zeeman effect confirmed. Pronounced absorption
occurs at a critical frequency corresponding with a
particular value of the imposed field ; the ratio of the
two last-named confirms the electronic nature of the
electric carriers, supporting Larmor’s theory of
the refractive deviation of wireless waves in the
upper atmosphere by free electrons.

N. M. Brigh.

Internal conversion of nuclear energy. H.
Casimir (Nature, 1930, 126, 953—954).—An expres-
sion for the coefficient of internal photo-effect has
been deduced using Dirac’s equation, and a com-
parison of the calculated photo-effects with the
internal conversions measured by Ellis and Aston
for radium-C (A., 1930, 1339) shows that the number
of ejected electrons is larger than would be expected
from the internal photo-effect. This shows that for
the hard y-rays of radium-C the ejection of atomic
electrons is due mainly to interaction in the nuclear
region. L. S. Theobald.

Effective cross-section of krypton towards
slow electrons. J. Holtsmark (Z. Physik, 1930,
66, 49—59).—The data of Hartree for the atomic

139

field of krypton, duly corrected for polarisation
energy, have been used to compute the effective
cross-section of krypton molecules towards electrons
of energy from 0 to 7 volt~J. The agreement between
the resulting values and the experimental results of
Ramsauer and Kollath is satisfactory.
R. W. Lunt.

Liberation of electrons from a metal surface
by positive ions. Il. F. M. Penning (Proc. K.
Akad. Wetensch. Amsterdam, 1930, 33, 841—857;
cf. A., 1928, 681).—Measurements have been made of
y, the average number of electrons liberated from a
metal surface by each positive ion, using positive ions
of neon at different velocities. When extrapolated
to zero velocity, the result y0=0-05 is obtained,
indicating that positive neon ions of zero velocity can
liberate electrons. The experiments ‘were conducted
in such a way that metastable atoms, high-velocity
neutral atoms, and light quanta could not strike the
collecting electrodes. At higher velocities the value
of y depends on the material surface of the cathode and
on the presence of impurities. E. S. Hedges.

Characteristic velocities of electrons scattered
from metallic surfaces. G. Bernardini (Atti
R. Accad. Lincei, 1930, [vi], 11, 1096—1099).—
Electrons having velocities of 34—50 volts emitted
from a tungsten-thorium filament were allowed to
impinge on brass and zinc surfaces, and the magnetic
spectra of the resulting scattered electrons were
photographed. The lines in these spectra correspond
with characteristic electron velocities, but it is not
certain whether they are really characteristic of the
metallic surface, or are due to adsorbed gas.

0. J. Walker.

Free electrons in metals and the role of reflex-
ions according to Bragg. L. Brittouin (J. Phys.
Radium, 1930, [vii], 1, 377—400).—Theoretical. An
investigation made of the nature of electron waves
in a metal, and the conditions for selective reflexion
analogous to those of Bragg for M-rays, using the
Schrédinger perturbation method, leads to data on
the movement of free eleotrons in the crystal lattice
in agreement with that of Bloch (cf. A., 1929,
247 ; Peierls, A., 1930, 281). The method is extended
to the electronic moments, and leads to a series of
surfaces, forming by their interlacing a lattice divid-
ing the electron waves into zones, the separating
planes corresponding with Bragg’s conditions. Each
zone corresponds with the waves obtained by the
coupling of those of a certain quantum level of the
ion; the condition for the numbering of the waves
gives an expression for the wave-length, and agrees
with the apparent numbering obtained by considering
the ions as point charges. The formula for the
electron energy is analogous to that of the free
electrons of space, but involves an apparent mass
which may become negative, and differs from the true
mass. The problem is thus analogous to the number-
ing of the external orbits of complex atoms involving
the true and the apparent quantum number of the
Rydberg formula. Results deduced for a number of
metals are tabulated. N. M. Brigh.

Capture of electrons by ions. G. Wataghin
(Atti R. Accad. Lincei, 1930, [vi], 11, 993—997).—
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The probability of the transition of an ion from its
free state to the nth quantum state by the capture
of electrons has been calculated from the principles
of wave mechanics. The result affords an explanation
of the experiments of Davis and Barnes (cf. A., 1929,
971) F. G. Tryhorn.

Energy losses of electrons in carbon monoxide
and carbon dioxide. E. Rudberg (Proc. Boy.
Soc., 1930, A, 130, 1S2—196).—An extension of
previous work (this vol., 12). In the case of carbon
monoxide, the pressures used ranged from 7 to 62 X
10"3 mm., and for carbon dioxide from 15 to 24 X
10“3 mm. The energy distribution of the electrons
after passing through the gases showed a number of
well-marked maxima which are characteristic of the
energy levels of the molecules under investigation.
The various maxima for carbon monoxide are corre-
lated with transitions from the normal to excited
states of the molecule, known from the analysis of
the band spectra of the neutral or singly-ionised
carbon monoxide molecules. In cases where a
maximum is attributed to a single electronic level,
an examination of the potential energy curves for the
molecule shows that the position of the maximum in
respect to the different possible vibrational levels is
in excellent agreement with the Franck-Condon
principle (A., 1927, 89). No evidence of the ionisation
of soft X-ray levels has been found for either of the

gases. L. L. Bercumshaw.

Emission of electrons under the influence of
chemical action at lower gas pressures. 0. W.
Richardson and L. G. Grimmett (Proc. Roy. Soc.,
1930, A, 130, 217—238; cf. Brotherton, A., 1924, ii,
377; Richardson and Brotherton, A., 1927, 713).—
Details are given of a method whereby controllable
and measurable pressures of carbonyl chloride can
be obtained down to 10~5 mm. of mercury. The
emission of electrons from an alloy of sodium and
potassium (NaK) in this gas has been examined down
to measured pressures of 10-5 and to extrapolated
pressures of 5x10“ mm. under various conditions.
".Che results show that the saturation current i0 in-
creases continuously with the partial pressure p of
the gas from zero up to a critical value in the neigh-
bourhood of p= 10'3mm. This critical value depends
on the rate of flow of the alloy, being smaller the
slower are the drops. The maximum total charge
which can be emitted by any one drop appears to be
a fixed quantity, proportional to the size of the drop.
Evidence is adduced to show that the experimentally
determined velocity distribution function among the
electrons approaches a limit as the pressure is reduced.

L. L. Bercumshaw.

Secondary electronic emissions from metal
foils and animal tissues. W. V. Mayneord
(Proc. Roy. Soc., 1930, A, 130, 63—S0).—The relative
intensities of beams of X- and y-radiation of different
wave-lengths, when measured by the ionisation
chamber method, depend on the material of the
chamber. A mathematical theory is developed which
shows that, neglecting certain secondary factors,
small ionisation chambers artificially made sensitive
by the insertion of foils of different elements show a
maximum sensitivity in the region of medium wave-
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lengths, when compared with an air chamber. This
is confirmed by experiment. An ionisation chamber
for the measurement of the intensity of y-rays is
described; it was found that the relative intensities
of primary and secondary scattered beams of rays
had different values according to the materials com-
posing the chamber. A region of maximum sensitivity
was also observed with ionisation chambers con-
taining animal tissues. The significance of these
observations is discussed. L. L. Bircumshaw.

Specific charge of the electron. F. Kirchner
(Physikal. Z., 1930, 31, 1073—1075).—The use of an
oscillating circuit for determination of the specific
charge of the electron (cf. ibid., 1929, 30, 773) has
been considerably improved, and gives for e/m0 the
value [-76024;0-0025 e.m.u. This agrees with the
spectroscopic value, but deviates unaccountably from
the cathode ray value. A. B. D. Cassie.

Application of electron interference to struc-
ture analysis. E. Rupp (Physikal. z., 1930, 31,
1076—1078).—Thomson’s method for determination
of the structure of a surface layer by reflexion of
electrons of approximately 30 kilovolts (cf. A., 1930,
1082) is inapplicable to very thin layers. Electrons
of 100 volts energy penetrate approximately 10
crystal planes, and may therefore be applied to thin
layers. Reflexion from (100) planes of copper after
various heat treatments was investigated by plotting
intensity against electron velocity for a fixed angle of
incidence. A. B. D. Cassie.

Magnetic analysis of negative ions in mercury
vapour. W. M. Nietsen (Proc. Nat. Acad. Sci.,
1930, 16, 721—727).—lons produced by a discharge
in mercury vapour at a pressure of the order of 10“4
mm. have been analysed magnetically to determine
the nature of the negative ions. The experimental
method consisted in sweeping out of the path of a
beam of electrons projected in the mercury vapour
parallel to a magnetic field either positive or negative
ions by means of a crossed electric field. The separ-
ated ions are further accelerated in a second electric
field. Curves are given showing the ratio of ion to
total electron current against m/e. Hg~, CO“, and C~
are identified. At m/e equal to 19 and 60 two peaks
(not identifiable) are observed. All the peak maxima
appear in the analysis of the positive ions. The
apparatus did not give trustworthy results at higher
pressures because of the formation of a positive space
charge in the electron beam. W. Good.

Pressure and high-velocity vapour jets at
cathods of a mercury vacuum arc. E. Kobel
(Physical Rev., 1930, [ii], 36, 1636— 1638).—Measure-
ments on a mercury arc and fixed cathode spot gave
the value 0-017 x 103 g. per amp. sec. for the amount
of mercury vaporisation, and 16—43 X 10®cm. per sec.
for the vapour velocity, in good agreement with the
results of Tanberg (cf. A., 1930, 832) for the vapor-
isation of copper from the cathode of a copper arc.

N. M. Brigh.

Distribution of rays in molecular streams.
P. Crausing (Z Phy5|k, 1930, 66, 471—476)—
Formulas are deduced for the space distribution of
molecules streaming through a short tube into a



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

vessel the radius of which- equals its length, the
length being is small compared with the molecular

free path. If diffuse scattering by the walls of the
entrance tube governs this space distribution, large
departures from the cosine law should occur. This

is in contradiction with Mayer’s experimental results
(lbld, 192D, 58, 373) ' A. B. D. cassie.

Relationship between electron diffraction
maxima and the emission of soft A'-rays.
H. W. B. skinner (Naturwiss., 1930, 18, 1097—
1098).—An explanation of the experimental results
of Rupp (A., 1930,1493) is offered. W. R. Angus.

Introduction of exchange into the statistics of
an electronic gas. L. Gordstein (Compt. rend.,
1930, 191, 1306—1308).—The application of the
statistical method (Dirac) to the atom is based on
the analogy between atomic electrons and a degener-
ate electronic gas. Fermis formulas must be re-
vised to include the energy of electronic exchange,
which, together with the kinetic and potential energies,
makes up the total energy of a system of electrons.
It is shown mathematically that the energy of agit-
ation of an electronic gas is made up of the energy
of Kinetic agitation and the energy of exchange
agitation. J. Grant.

Equations of electron theory and Dirac wave
mechanics. N. R. sen (Z. Physik, 1930, 66, 122—
128).—Mathematical. "A. B. D. cassie.

Dirac theory of protons and electrons. G. I.
Pokrovski (Z PhySIk 1930 66 129—136) —Theor'
etical. Some apparent difficulties of Dirac’s theory
are explained, and an upper limit for the energy of
one quantum is deduced. Another result of the
theory is that all motion is quantised, so that two
successive transitions must have a definite time
interval between them. A. B. D. cassie.

Graphical calculation of the magnitudes in-
volved in an electron in motion. 6. Fournier
(Compt. rend., 1930, 191, 1302—1304).—It is shown
that the relations between the lengths of the lines
and angles involved in the construction of a trigono-
metrical circle correspond with the magnitudes of an
electron in motion, e.g., the ratio of electronic velocity
to that of light, the Lorentz concentration and time-
transformation factors and the factors required for
the calculation of the emission potential and the
Broglie wave-length, and the product of Il and the
radius of a circle described by an electron in a field

of H gauss. J. Grant.
Properties of nuclear electrons. J. Kudar
(Physikal. Z., 1931, 32, 34—37).—Theoretical.
A. J. Mee.

Measurement of cross-section of non-inert gas
molecules for slow electrons. E. Brucne (Ami.
Physik, 1930, [v], 7, 579—587)—Polemical against
Brose and Saayman (A., 1930, 1084). A. J. Mee.

Measurement of cross-section of non-inert
gaS m0|eCU|es H. L. Brose and E. H. Saayman
(Aim. Physik, 1930, [v], 7, 588—595).—A reply to
Bruche (see above). A J. Mee.

Measurement of cross-section of non-inert gas
molecules. E. (Ann. Physik, 1930, [v],

Bruche
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7, 596—600).—A reply to Brose and Saayman (see
above). A J Mee.

Measurement of magnetic susceptibilities of
gases. H.Buchner (Ann. PhyS|k, 1930, [V], 7,716—
730).—A method (Gouy method with torsion balance)
for the measurement of magnetic susceptibilities of
gases is described; it gave for carbon dioxide a
value, (—8-6+0-4)x10~10, in good agreement with
existing data. Between 0 and 600 mm. pressure the
volume susceptibility is found to be directly propor-
tional to the pressure; similarly for mixtures of
carbon dioxide and oxygen (0-125—0-430% 0 2), the
mixture law being confirmed. The Glaser pressure
anomaly is apparently due to adsorption effects.
Under certain conditions Glaser curves could be
obtained in experiments with undried oxygen and
with undried carbon dioxide. A critical review of
existing researches in this field is made and it is con-
cluded that the mass susceptibilities of carbon dioxide
and mixtures of it with oxygen are independent of the
pressure. W. Good.

Unit of at. wt. F. W. Aston (Nature, 1930,126,
953).—Attention is directed to the need for a recon-
sideration of the scale of at. wts. arising from the
complexity of oxygen. L. S. Theobald.

At. wt. of potassium from plant ash. H. H.
Lowry (J. Amer. Chem. Soc., 1930, 52, 4332—4333).
—Determinations of the potassium-chlorine ratio
with potassium from cotton ash and wheat flour ash
yield the at. wt. 39-111+0-013 and 39-091+0-016
(01=35-457), respectively, which are in good agree-
ment with accopted values for potassium. This is
evidence that plant cells do not absorb selectively the
radioactive isotope of potassium from the normal
mixture of isotopes (cf. Zwaardemaker, A., 1926, 554;
Loring and Druce, Chem. News 1930, 140, 34).

. G. A Griffiths.

Revision of the at. wt. of thallium. Analysis
of thallous bromide. 0. H onigschmid and H.
Striebetl (Z anorg. Chem., 1930, 194, 293—298).—
Analysis of thallous bromide by precipitation of silver
bromide yields for the at. wt. of thallium 204-390+
0-008, in agreement with that obtained previously by
analysis of the chloride. The solubility of thallous
bromide in water at 18°, 25-68°, and 68-5° is 423-3,
579, and 2520 mg. per litre, respectively.

H. F. Gitive.
Separation of the isotopes of bromine. At. wt.
of bromine from the ratio Ag :AgBr. P. Har-

teck and H. strieber (Z. anorg. Chem., 1930, 194,
299—304).—The theory of the separation of isotopes
by fractional sublimation is described. The most
volatile fraction obtained by fractionally subliming
bromine in a current of hydrogen at —18-5°, —25°,
and —36° had an at. wt., determined from the ratio
Ag : AgBr, of 79-916+0-001, which is identical with
that of ordinary bromine. The failure to produce
any separation is ascribed to the fact that in a mixture
of isotopes the vibrational energies of the individual
atoms and molecules are so inter-related that the
difference of the vibrational energies of two isotopes
is less for a mixture than for the separated isotopes,
and the magnitude of the effect is therefore reduced to
less than the experimental error. H. F.citioe,
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Relation between the emission of long-range
a-rays and y-rays. (Mme.) P. curie (Compt.
rend., 1930, 191, 1055—1058).—An extension and
comparison with experimental results of Gamow’s
theory, from which it is concluded that in the cases
of radium-C' and thorium-C' Gamow’s formula gives
approximate results. J. Grant.

Formation of long-lived active molecules in
hydrogen subjected to the action of a-particles
from radon. E.C.Truesdare (J. Physical Chem,,
1930, 34, 2472—2478).—The work of Duane and
Wendt (Physical Rev., 1917, 10, 117) has been re-
peated using certain refinements. Hydrogen sulphide
could be detected in small amounts only when sulphur
was present in the reaction sphere surrounding the
radon, and no evidence of the existence of long-lived
active hydrogen or of triatomic hydrogen was obtained.

L. S. Theobaltd.

Scattering ofhard y-rays. C.Y.Chao (Physical
Rev., 1930, [ii], 36, 1519—1522; cf. A., 1930, 1086).—
In order to investigate the deviation of the absorption
coefficient for heavy elements from that predicted by
the lvlein-Nishina formula measurements were made
on the scattering of y-rays from thorium-C by. alumin-
ium and lead. For lead additional scattered rays
were observed; these are considered to have a nuclear
origin, since their wave-length and space distribution
are inconsistent with an extra-nuclear scatterer.

N. M. Brign.

Scattering of hard y-rays. L.Landau (Natur-
wiss., 1930, 18, 1112).—Polemical against Beck (A,
1930, 1496) W. R. Angus.

Artificial excitation of nuclear y-rays. W.
Bothe aNd H. Becker (Z PhyS|k, 1930, 66, 289—
306).—An apparatus for the efficient use of a-rays
from a polonium source in exciting nuclear levels in
non-radioactive substances is described. Nitrogen,
carbon, oxygen, neon, calcium, and silver showed no
secondary nuclear emission within the limits of experi-
mental error; lithium, beryllium, boron, fluorine,
magnesium, and aluminium showed emission, beryll-
ium emission being much more intense than the others.
Absorption measurements of this emission from boron
and beryllium showed it to be of approximately the
samewave-length asthe hardesty-radiation from radio-
active substances, but the hard secondary radiation
from lead (cf. A., 1922, ii, 13) could not be detected.
A curve showing the approximate variation of intensity
of the secondary radiation from beryllium with the
energy of the exciting a-particles was obtained, but is
not sufficiently accurate for theoretical interpretation.
Possible theoretical interpretations of the results, on
Gamow’s model of the nucleus, are discussed.

A. B. D. cassie.

A y-radiation from polonium. W. Botne and
H. Becker (Z. Physik, 1930, 66, 307—310).—EXxperi-
ments described (cf. preceding abstract) showed that
polonium emits a hitherto unobserved hard y-radia-
tion. One quantum of this radiation is emitted for
every 105 atoms disintegrated, and it is therefore
probably due to excitation of polonium nuclei by
a-particles emitted by the disintegrating atoms.

A. B. D. cassie.
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Attempts to find a stable isotope of polonium.
G. von Hevesy and A. Guenther (Z anorg. Chem.,
1930, 194, 162—178).—The electrochemical be-
haviour of polonium has been investigated and the
best conditions for its electrolytic isolation have been
determined. The pn of the electrolyte is of import-
ance; in presence of bismuth the acid concentration
should be between N and 0-33A7 as at higher concen-
trations polonium is redissolved and at lower con-
centrations bismuth separates as a result of hydro-
lysis. In presence of tellurium electrolysis with a
current density of 10-3 amp. per cm.2 from a A'-acid
solution yields a deposit containing only traces of
tellurium; gold considerably decreases the yield.
The best yield and the purest product are obtained
by electrolysis with a P.D. of 1 volt and a
current density of 1—IOx10-4 amp. per cm.2, using
a rotating molybdenum cathode. Polonium, together
mwith tellurium, may be separated from bismuth by
precipitation with a reducing agent such as stannous
chloride, and from tellurium by precipitation of the
hydroxide. By application of these reactions large
quantities of the minerals hessite, calaverite,nagyagite,
bismuth telluride, and bismuth glance, and of metallic
bismuth, have been worked up with addition and
final rc-separation of polonium as a radioactive
indicator, in order to separate a stable isotope of
polonium, but A-ray analysis of the final precipitate
shows that any such substance cannot be present in
the minerals to a greater extent than 10-11 g. per g.

H. F. Gitive.
Determination of radium by the emanation
method. R. G. Fuiton (J. Assoc. Off. Agric.

Chem., 1930, 13, 497—503).—The Boltwood method
(A., 1904, ii, 666) as modified by Sale (J. Assoc. Off.
Agric. Chem., 1925, 8, 531) was used in the examin-
ation of a radioactive water sample, a water-soluble
salt, and a refractory material. A few minor manipul-
ative details were modified. The results were satis-
factory and were checked against the methods of
iSchlundt and Moore (A., 1905, ii, 368) and of Barker
(A., 1918, ii, 371). Cyrtolite ore also was examined
by the procedure prescribed for a refractory substance
with satisfactory results. H. J.

Can lead be made radioactive? G. Gueben
(Ann. Soc. Sci. Bruxelles, 1930, 50, B, 117—121).—
Experiments have been conducted with lead of 99-95%
purity; one specimen was wrapped in black paper
and shielded from penetrating radiation, a second
specimen was exposed to sunlight for 7 months, a
third was exposed to the radiation from a mercury-
vapour lamp for 5S0 hrs., a fourth was subjected to
A-rays for 185 Ins., and a fifth was submitted to
radiations from radium emanation for 7 months.
None of the lead specimens became radioactive after
the treatment. It is concluded that the radioactivity
observed in leaden roofs is due not to the absorption
of radiation, but to the accumulation of a radioactive
deposit from the atmosphere. E. S. Hedges.

Dowden.

Mode ofworking of Geiger counting chambers.
C. Bosch and H. k lomp. (NatUrWiSS., 1930,18, 1098)
—Geiger counters with copper, silver, gold, iron, and
zinc electrodes in helium were used. The presence
of electronegative impurities promoted the counts.



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

When counters were filled with highly purified helium
and the electrodes completely degassed they did not
exhibit counting properties. Immersion of a counter
in liquid air inhibited its counting properties for the
duration of the cooling. It is suggested that the
occurrence of “ counts ” may be due to the presence
of an adsorbed layer of gas, perhaps water vapour,
on the electrode. W. R. Angus.
Origin ofthe penetrating corpuscular radiation
of the atmosphere. B. Rossi (Naturwiss., 1930,
18, 1096—1097).—Experiments have been made to
test the results of Bothe and Kolhorster (Z. Physik,
1929, 56, 571; 1930, 59, 1). The origin of atmo-
spheric penetrating corpuscular radiation is discussed.
W. R. Angus.
Evidence for a stellar origin of the cosmic
ultra-penetrating radiation. v. r. Hess (Nature,
1931, 127, lO—ll).—It is concluded that the sun
contributes about 0-5% to the total intensity of the
cosmic ultra-radiation at 2-5 km. above sea-level, and
that the penetrating power of the solar ultra-rays is
at least equal to that of the total'cosmic radiation.
L. S. Theobaltd.
Thunderstorms and the penetrating radiation.
B. F. J. schontand (PrOC. Roy "SOC., 1930, A, 130,
37—63).—An ionisation electroscope capable of mea-
suring small and rapid changes in the intensity of the
penetrating rays is described. A search for beams
of downward-moving “runaway ” electrons in the
negative fields below thunder-clouds failed to yield
positive results, and it is considered that such elec-
trons are probably stopped by direct nuclear collisions
before reaching the ground. Thunderstorms at dis-
tances greater than 10 km. caused no special changes
in the ionisation, but overhead storms produced a
reduction in the ionisation and thus succeeded in
stopping some of the ionising particles.
L. L. Bircumshaw.
Quantum mechanics of dispersion and mag-
neto-rotation on Dirac's theory of the electron.
W. Krot1 (Z Physik, 1930, 66, 69—108).—Mathe-
matical. Electron spin and the relativity correction
are taken into account in deducing the dispersion and
magneto-rotation due to a single electron atom.
A. B. D. cassie.
Atomic dimensions and quantum theory.
K. C. Mazumder (Z Phy5|k, 1930, 66, 119— 121)—
A mean value of the radii of the atomic valency
electrons is deduced on the new quantum theory by
assuming these electrons moving in the field due to an
effective nuclear charge. A table of the effective
nuclear charge and effective total quantum number
for the atoms H to Ba is given. These atomic radii
show a definite periodicity, with maxima at the alkali
metals. A. B. D. cassie.

Deduction of Planck’s radiation law from the
viewpoint of adsorption. A. cangu1i (Z Physik,
1930, 66, 137—142).—Theoretical.

A. B. D. cassie.

Values and inter-relationships of c, e, h, My,
«ip, G, and 1. W. N. Bond (Phil. Mag., 1930,
[yii], 10, 994—1003).—Theoretical. The values and
significance of certain non-dimensional products of
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the universal constants are examined in the light of
the latest available values of the latter.
N. M. Brigh.
Higher order approximations in the Bom
method of collision calculations. C. Morrer
(Z. Physik, 1930, 66, 513—532).—Mathematical.
Higher order approximations can be comparatively
simply obtained by use of Dirac impulse co-ordinates
instead of ordinary space co-ordinates. The second
order approximations for scattering of a-particles
and for elastic scattering of electrons are worked out.
A. B. D. cassie.
Para-ortho separations and mean values of
the S-terms of higher quantum numbers for
hellum E. A.H ylleraas (Z PhySIk, 1930, 66,
453—470).—Mathematical. A. B. D. cassie.

Newmethods of quantitative chemical analysis
by SpeCtra. H. Lundegardn (Z PhySlk, 1930,
66, 109—118).—The author’s previous technique for
obtaining the spectra of materials in an acetylene
flame has been extended by the use of a photo-cell and
galvanometer to measure the intensity of the light
emitted. Approximately linear curves are obtained
for the galvanometer deflexion as a function of the
amount of material introduced into the flame in
the case of potassium, calcium, and sodium salts, the
spectral lines used being 4047-2, 4226-7, and 5890-2 A.,
respectively.

It has been demonstrated that by a careful choice
of conditions the intensity of the carbon line 2296-8 A.
is proportional to the concentration of carbon dioxide
in a gas through which a condensed discharge is
allowed to pass between gold or palladium electrodes.

R. W. Lunt.

Deformation of electron shells. 1l. Absorp-
tion spectrum, molecular volume, and refraction
of rare-earth salts. P. W. seiwooa (J. Amer.
Chem. Soc., 1930, 52, 4308-7316; cf. A., 1930,1235).
—Observations have been extended to include neo-
dymium nitrate and chloride at concentrations
between liV and 10Ah Whilst the increase of con-
centration of the nitrate is associated with an increase
of molecular refraction, the converse is true of the
chloride solutions. For both salts, an increase of
concentration leads to marked increases of molecular
volume and pronounced shifts of the absorption bands
towards the red. Crystals of the nitrate show a
greater shift than does the concentrated solution.

A comparison of the absorption spectra of the
nitrates of praseodymium, samarium, europium,
gadolinium, holmium, and erbium in 0-2A7 and 10A7
aqueous solutions shows that increase of concentra-
tion leads to slight shifts of the bands towards the
red in the case of the first three and definite shifts
towards the blue in the case of the last two. The
latter phenomenon suggests some radical difference
in the atomic structure of these last rare-earth ele-
ments. Gadolinium exhibits no shift, and visible
lines could not be detected (cf. Freed and Spedding,
A., 1929, 1362). J. G. A Griffiths.

Validity of Beer’s law for violet solutions of
iodine. S. Papp (Magyar Chem. Fob, 1929, 35,
177—189; Chem. Zentr., 1930, i, 3405).—Beer’s law
is valid in the greater part of the visible spectrum for
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0-5—0-000uil/ solutions of iodine in carbon tetra-

chloride, carbon disulphide, and hexane, but devia-

tions were observed in the violet and the ultra-violet.
A. A Eildridge.

Absorption of ultra-violet light by some
organic substances. (Mi1e) B. Chartampo-
wiczéwna and L. Marchlewska (Bull. Acad.

Polonaise, 1930, A, 376—398).—Using the same
method as in the previous investigation (A., 1930, 10),
measurements have been made of the absorption by
alcoholic solutions of 1:6- and 2 : 6-dimethylnaphth-
alene, (3 and a-naphthyl ethyl ether, indene, thio-
naphthene, 2 :2'-diphenol, 2-hydroxydiphenyl, di-
ci/c/opentadiene, isoquinoline, acridine, carbazole, di-
phenylene oxide, fluorene, phloridzin, salicin, and
arbutin and by aqueous solutions of amygdalin, over
the wave-length range 2100—3300 A. The positions
of the absorption maxima are given and the mole-
cular extinction coefficients are tabulated.
J. W. smitnh.

Absorption spectra and constitution in the
deoxybenzoin series. L. szego and P. ostinetti
(Gazzetta, 1930, 60, 677—688).—The absorption
spectra in the ultra-violet region of a number of
isomeric substitution derivatives of deoxybenzoin
have been measured in order to determine the effect
on the absorption of the position of the carbonyl
group relative to the substituent. The compounds
examined were of the type X,C68H4,CH2COCG6BH4-Y,
in which X and Y were respectively OH, H ; H, OH;
Me, H; H, Me; CI, H; H, CI; Cl, Me; Me, CI;
OH, Me; Me, OH. The proximity of the carbonyl
group to the substituent in the case of the monosub-
stituted derivatives, or to the group having the
greater absorptive effect in the case of the disub-
stituted derivatives, causes enhanced absorption. This
behaviour is contrary to that shown by compounds
containing the azoxy-grouping. F. G. Tryhorn.

Absorption of light and constitution. X
Homopolar organic compounds. A. Burawoy
(Ber., 1930, 63, [B], 3155—3172).—The absorption
of light by organic homopolar compounds is referred
to two types of chromopliors : (1) radical-like chromo-
phors such as the unsaturated atoms of free radicals
and groups containing double linkings (R chromo-
phors) and (2) conjugated systems (K chromophors).
The bands caused by these two types of chromophor
(R and K bands) are distinguished by their markedly
different persistence; the maxima of the one band
type are always approximately over, those of the other
type under a layer of 50 mm. of a 0-000001Y solution.
The bathochromic action of hydrocarbon residues
introduced into the R chromophors increases generally
with their affinity demand, that is, saturating action;
thus with aliphatic substituents it increases with the
length of the carbon chain and the propinquity of the
introduced methyls, whilst with the more effective
aromatic substituents and other systems of double
linkings increase occurs in the sequence Ph<CHICMe2
<C@jPh<a-naphthyl<CPh3. Bathochromic effect
is never produced by positive (auxochromic) groups
on R bands; liypsochromic action is pronounced with
direct substitution, feeble with union to aromatic
substituents. A saturation of the R chromophor is
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always observed thereby. In contrast with K bands,
R bands are always displaced towards the ultra-violet
approximately in accordance with the dielectric con-
stant of the solvent. The radical character of the
R chromophor is of paramount importance for the
R band absorption, but in the case of groups with
double linkings the second atom has a varying
influence, increasing the absorption .with increasing
degree of polarity, i.e., in the sequence CINH<CIO<
CIS or NIN, NiO. There is no parallel between degree
of saturation and absorption of light. The absorption
of conjugated systems of polar constitution increases
with the length and with the degree of polarity.

The bathochromic action of positive (auxochromic)
groups is attributable to their power of increasing
the polarity of a chromophor group. Bathochromic
action is observed only when they occur in conjunction
with the conjugated system which causes the absorp-
tion of light, or complete such a system, that is, when
they are the terminal groups of a chromophor system.
In all other cases (when they are not terminal members
of the chromophor groups causing the absorption
bands), in substitution of R and K chromophors they
have a powerful liypsochromic action in instances of
direct substitution, whilst in union with aromatic sub-
stituents they have little effect. The cause of solvato-
chromism is found in the change of polarity of the
IC chromophor (of conjugated systems). The corre-
sponding K bands are displaced towards the red
approximately according to the dielectric constants
(ionising power) of the solvents, the effect of the
latter increasing with the degree of polarity of
the K chromophor. Anattemptis made to explainthe
liypsochromic action of positive groups by branchings
in the chromophors and the ultra-violet displacement
of the R bands by the action of the solvents.

H. Wren.

Residual luminescence in the infra-red of
photo-luminescent crystals and micro-crystals.
F. Martin (J. Phys. Radium, 1930, [vii], 1, 401—
403).—Using filtered infra-red light from a mercury-
vapour and a tungsten lamp, the residual luminescence
excited in crystals of a number of phosphorescent
substances which had been kept in the dark for six
months was examined with a photo-electric cell as
detector connected with a differential triode amplifier.
Observations were made as a function of the decrease
in the persistence of the phosphorescence, the intensity
of which varied widely for different substances, and
the results reported show a relation between the dis-
appearance of the residual and transient luminescence
and the extinction effect. N. M. Biigh.

Infra-red region of the spectrum. |I. Intro-
ductory and experimental. Il. Absorption
spectrum of sulphur dioxide. c. R. Baitey,

A.B.D. Cassie, and w. R. Angus (PrOC. Roy SOC.,
1930, A, 130, 133—141, 142—156).—I. Full details
are given of a prism spectrometer (a Hilger D. 42
constant-deviation instrument fitted with quartz,
fluorite, rock-salt, and sylvine prisms), by means of
which a high order of accuracy may be obtained in
infra-red measurements. The possibilities of ex-
perimental error due to uncertainty in (1) drum
reading, (2) setting the prism at minimum deviation,
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(3) value of the prism angle, and (4) temperature of
the prism are discussed. The maximum possible
error in any wave-length reading may be taken as that
due to an error of 4 sec. of arc in the semi-minimum
deviation.

1.
absorption spectrum of sulphur dioxide has been
investigated in the region 1—22 g, and the results are
compared with those obtained by Coblentz. Certain
unexplained differences exist between the two sets of
bands; thus, no trace has been found of Coblentz’s
bands at 3-18 and 10-37 g, whilst in place of that at
5-68 g there is one at 5-34 g. The observed infra-red
spectrum has been co-ordinated with the Raman
spectrum of the liquid. The following values have
been deduced for the molecular constants of sulphur
dioxide : moments of inertia, 55, 50, and 4-7 X10"®
g.-cm.3, respectively; lengths of side, S-0 4-8X10 s
cm., 0-0 2-0 X10"8cm., whence the angle 0SO=24°;
fundamental vibration frequencies : ax-\-bv 606
cm.-1; a21152cm.-1; 6a0; a3+b31361 cm."1

L. L. Bircumshav.

Infra-red absorption of formaldehyde vapour.
l. E.O0.sartant and W. w est (Physical Rev., 1929,
[ii], 33, 640).—Ultra-violet absorption bands of the
vapour of formaldehyde show rotational lines corre-
sponding with quite a small moment of inertia of
molecule (Henri and Sehou, A., 1928, 935). Measure-
ments extending from the visible to 3-6 g have now
been made. The strongest bands occur at [3-31,
3-38, 3-47], 218, [1-77, 1-84], 191, [144, 1-40], and
1-259. The 1-4 and 1-8 g bands appear as doublets
and the 3-4g band as a triplet with evidence of
rotational structure. The separations of the lines in
the band at 3-4 g appear much smaller than would be
indicated by the moment of inertia derived from the
ultra-violet lines. L. S. Theobald.

Measurements of light emission by alkali
halide phosphors. W. Bunger (Z. Physik, 1930,
66, 311—327).—An apparatus which determines
the number of quanta of monochromatic light ab-
sorbed for the emission of one quantum of fluorescent
or phosphorescent light is described. A crystal
consisting of the ions of one alkali halide transforms
absorbed radiation into chemical energy, but a mixed
crystal transforms part of the absorbed radiation into
fluorescent or phosphorescent radiation. The quan-
tum efficiency of 0-015, 0-183, 0-33, 0-367, and 1-83
mol.-% TICl in potassium chloride crystals for the
production of fluorescent and phosphorescent radi-
ation was determined. Radiation absorbed at the
longer wave-length band (300 mg) of potassium
chloride containing thallium chloride reappears as
fluorescent, without phosphorescent, radiation with a
quantum efficiency of 0-5—0-8; the shorter wave-
length band (200 mg) reappears as fluorescent
radiation with a quantum efficiency of 0-22—0-4,
and as phosphorescent radiation with a quantum
efficiency of 0-02—0-04. The phosphorescent quan-
tum efficiency varies with wave-length almost as the
absorption coefficient. A. B. D. cassie.

Apparatus for investigating the Raman effect
in organic compounds. s. ziemecki (Bull. Acad.
Polonaise, 1930, A, 309—317).—An apparatus suit-
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able for investigation of the Raman effect at higher
temperatures is described. The vessel to contain the
substance under investigation is constructed of glass
or quartz and is fitted with a plane window. It is
immersed in paraffin in a metal thermostat with plane

By means of this apparatus, the infra-redtransparent windows on opposite sides.

J. W. smith.
Raman spectrum of dioxan. D. S. viirars
(J. Amer. Chem. Soc., 1930, 52, 4612—4613).—The
wave-numbers and intensities of the lines in the
modified (Raman) radiation from dioxan in the light

of the mercury arc are tabulated.

J. G. A. Griffiths.
Raman effect at the critical point. G.rPiaczek
(Proc. K. Akad. Wetensch. Amsterdam, 1930, 33,
832—840).—Measurements at the critical point of the
system methyl alcohol-hexane indicate that the
intensity of the Raman lines remains unaltered, but
that of the continuous Raman spectrum increases.
The continuous spectrum is discussed in relation to
the vibrations of molecular complexes and the

structure of liquids. E. S. Hedges.

Raman spectra of pinene. G. B. Bonino and
P. cer1a (Nature, 1930,126, 915).—Eight weak lines
which can be represented by the formula Av=5Xx
(4m+4) have been observed near the line v=23,257 in
the Raman spectra of d- and Z-pinene. The distance
between the atoms of hydrogen and carbon in the CH2
group calculated from this is 1-16 XIO-8 cm., in good
agreement with Mecke’s value of 1-13 X 10~8cm.

L. S. Theobaltd.

Raman lines of simple polyatomic molecules.
G. B. B. M. suthertand (Natul’e, 1930, 126, 916—
917).—The Raman spectrum of hydrazine shows three
lines of approximately equal intensity at 3196, 3270,
and 3344 cm.-1 together with a doubtful one at 1720
cm.-1 The three lines are due to N-H vibrations.
Hydrazine hydrate gives the same three lines but of
weaker intensity. L. S. Theobaltd.

Raman spectra of some triatomic molecules.
S. B hagavantam (Nature, 1930, 126, 995)—The
spectrum of gaseous sulphur dioxide shows a line
1154 cm.-1 Liquid hydrogen cyanide shows a triplet
giving the shifts 2076, 2097-2, and 2122 cm.-1, of
which the middle component is the most intense.
Krishnamurti’s results for carbon disulphide (A., 1930,
1237) have been confirmed and, in addition, three new
feeble bands at 4438, 4605, and 4680 A. have been
discovered in the spectrum of carbon disulpliide excited
by the mercury line 4358-3 A. Assuming these to be
due to Raman transitions, three new wave-numbers
are given for carbon disulphide : 412, 1229, and 1577
cm.-1 L. S Theobaltd.

Raman spectrum of diamond. S. Bhagavan-
tam (Indian J. Physics, 1930, 5, 573—586; cf. A,
1930, 1345).—The Raman spectrum of a large clear
diamond gave, on either side of the intense principal
line 1332 cm.-1, feebler lines of frequency shifts 1158,
1288, 1382, 1431, 1480, and 1585, the last being the
most prominent; these values correspond closely with
some of the very weak infra-red absorption maxima.
The optical activity of the oscillation corresponding
with the 1332 line and the absorption bands, and its
variation in different specimens of diamond, are



discussed. Results are considered in relation to
specific heat data, and are not in good agreement with
the classical theories of Born and Debye. The anti-
Stokes line corresponding with the principal line of
frequency shift 1332 has been observed, and is shifted
1332 wave-numbers from the exciting line, in exact
agreement with the shift of the Stokes line. An
intensity of the principal Raman line six times that of
the 992 benzene line is explained from density con-
siderations. N. M. Bugh.

Raman effect with cadmium arc excitation.
P. Krishnam urti (Indian J. Physics, 1930, 5, 587—
591).—A cadmium arc with a 50% Sn-Cd alloy has
been used for the first time for exciting Raman lines.
Ferrous and nickel sulphates showed no lines at about
10g, in agreement with previous results (cf. A., 1930,
1344). For sulphur crystals with 5086 A. excitation
all the frequencies previously reported were found (cf.
ibid., 1237), together with a very faint line (v6=
183 cm.-1). The 4800 and 6439 A. radiations excited
the three strongest sulphur frequencies with moderate
intensity. The use of the 6439 A. line for orange- or
red-coloured substances is considered.

N. M. Brigh.
Polarisation of Raman lines : some hydro-
carbons. S. Bhagavantam (lndian J. PhySiCS,

1930, 5, 603—608; cf. A., 1930, 1236).—The polaris-
ation of the Raman lines in benzene, cyc/ohexane, and
pentano was investigated; relative intensities and
depolarisations are tabulated, and theoretical explan-
ations of the observed degrees of polarisation are
discussed. The different components of the character-
istic hydrogen frequency appear with varying degrees
of polarisation. Benzene gives lines showing no
detectable polarisation. N. M. Brigh.

Origin of the continuous spectra in Raman
Scattering. N. N. par and P. N. Sengupta
(Indian J. Physics, 1930, 5, 609—610).—Using the
combined vacuum distillation system and Wood’s
tube, the previously proposed theory of the con-
tinuous spectrum (cf. A., 1930, 1237) was investigated
for benzaldehj-de. During circulation, no continuous
spectrum was observed, but appeared after the
circulation was stopped, and is attributed to the
breaking down under the action of light of the yellow
first product of photochemical action on the benz-
aldehyde. N. M. Brign.

Characteristic frequencies of radicals in differ-
ent chemical combinations. N. N. Pal and P. N.
Sengupta (Indian J. Physics, 1930, 5, 611—614).—
From a consideration of the frequencies attributed to
the CN radical in a number of different types of com-
pounds itisshownthat the nature of the linking, rather
than the mass of the substituent radical, mainly deter-
mines the frequency. ST M. Brigh.

Forms of oscillation of the benzene ring in
Raman effect. S. B hagavantam (lndian J.
Physics, 1930, 5, 615—631).—From the theory of
vibrations of an elastic solid circular ring the geo-
metrical characteristics of the vibrations of a hexa-
gonal ring are deduced and applied to the interpret-
ation of the observed Raman frequencies of benzene.
The properties and persistence in benzene derivatives
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of the 992 frequency are adequately explained. Avail-
able data on the Raman spectrum and infra-red
absorption of benzene are discussed. The existence
of further oscillations and corresponding lines being
indicated by theory, six new Raman lines of very low
intensity were observed, using long exposures, at
4163-8, 4397-2, 443S-4, 4494-2, 4505-8, and 4513-0 A,
The origin and relation of these lines to infra-red
absorption data are discussed. N. M. Brigh.

Raman spectra of inorganic crystals. 1.
Substances containing XOs and X 04 groups.
Il. Somehydroxides, cyanides,and thiocyanates.
P. KRisnNAMURTi (Indian J. Physics, 1930, 5, 633—
650, 651—662; cf. A., 1930, 1237, 1344).—Using
specially designed pyrex mercury arcs to obtain
intense excitation, investigations were made by the
powder method. All the observed frequencies of the
chlorates are active, corresponding with infra-red
maxima; the principal frequency (\3—930 cm.-1) be-
comes smaller for bromates and iodates, and splits
into two components in sodium bromate (770 strong;
S42 weak), and into four components in potassium
iodate (733,751 strong; 784,808 weak). The splitting
is discussed in relation to group structure. Aqueous
solutions gave Raman lines in the same positions as
the crystals, the components of the principal fre-
quency tending to disappear. Sodium and potassium
perchlorates gave lines (v1=462; w2=633; \3=
933 cm.-1) similar to those of sulphates; potassium
periodate gave lines V3, 794 strong, S41 weak. The
periodate frequencies show considerable changes in
solution. Ammonium molybdate gave intense lines
and a doubling of the principal frequency (932 strong;
880 medium) shown also in solution. Sodium tung-
state gave only one line, 928, unaltered in solution.
In all cases results are discussed in relation to infra-red
data.

. The following substances were examined and
data are tabulated. Sodium, barium, and strontium
hydroxides, sodium and mercuric cyanides; potass-
ium ferrocyanide; a concentrated solution of potassium
silver cyanide; potassium, ammonium, and barium
thiocyanates. Sodium hydroxide gave a sharp line
3630 cm.-1, due to the OH ion; strontium and barium
hydroxide octahydrates gave faint lines 3484, 3417,
due either to water of crystallisation or to the OH
ions. Mercuric cyanide gave a strong line, 2192, due
to the CN group, and a weaker line, 276, due to the
Hg-CN oscillation. The CN frequency is shown to be
raised by covalent linkings between the CN group and
other atoms or groups. The influence of dissolution
on cyanides is small. Potassium thiocyanate gave a
strong line, 2050, and a weak line, 747, for the solid
and in solution. The ion is shown to be SICiN, the
double linking explaining the lower frequency as
compared with the C;N ion. N. M. Br1ign.

Intensities of lines in Raman spectra. S. C.
sirkar (Indian J. Physics, 1930, 5, 593—601; cf. A,,
1930, 1344).—The ratio of the absolute intensities of
the displaced to the corresponding undisplaced lines
was determined for Raman lines of eyefohexane
having shifts of 2853 and 800, and of benzene having
shifts of 3080 and 990. The intensities were found to
be greater than is indicated by the fourth-powej- law,
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relative to the visible lines, the deviation being greater
as the frequency shifts increase. The deviations for
the above lines are 216, 63,267, and 51%, respectively.
N. M. Brign.
Relative intensities of different Raman lines
due to different exciting frequencies. S. C.
sirkar (Indian J. Physics, 1930, 5, 663—668; cf.
A., 1930, 1344, and preceding abstract).—In order to
obtain further evidence on deviations from the Ray-
leigh fourth-power law, the ratios of the absolute
intensities of the two Raman lines of nitrobenzene
shifted by 1342 and 1582 wave-numbers were measured
for excitation by mercury 5461 and 435S-6 A., and gave
the values 6-5, 2-74, and 15-9, 3-1, respectively. The
probability of abnormally great intensity of the 1342
line excited by 4358-6 A. is discussed.
isr. M. Brigii.
Modification of the fine structure of a spectral
line by molecular diffusion. Influence of angle
of diffusion. M. vaoner (Gompt. rend., 1930,
191, 1121—1123).—Investigations by the method
previously described, but with additional precautions
(cf.A., 1929,489), of the modifications due to molecular
diffusion in benzene at different angles of diffusion,
0, show that as this angle increases the broadening of
the line increases, and its “ centre of gravity” shifts
towards the red, the edge towards shorter wave-
lengths remaining unchanged. The results point to
the diffused radiation consisting of two lines, one
undisplaced, the other displaced towards the red
(cf. following abstract). :C. A sitberrad.

Fine structure of a spectral line in molecular
dlfoSIon J. Cabannes (Compt rend., 1930, 191,
1123—1125),—The theory (cf. Tamm, A., 1930, 397,
and preceding abstract) that diffusion of light in a
dense medium is dependent on the elastic waves
produced by thermal agitation requires that the
diffused radiation produced by radiation of wave-
length Ashould be replaced by turn symmetrical lines
of wave-lengths X~dl, where d=X(2un/c) sin0/2,
where u is the velocity of sound, c/n that of light in the
diffusing medium, and 0 the angle of diffusion). The
experimental results, although showing values of
dx proportional to sin0/2, do not indicate either
disappearance of the original radiation or appearance
of any radiation of shorter wave-length.

C. A. Sitberrad.

Photo-electric behaviour of salts. H. Erver
(Z. Physik, 1930, 66, 59—68).—The experiments of
Werner (A., 1929, 1217) on the photo-electric
sensitivity of cadmium iodide, lead chloride, and
potassium nitrate have been repeated on account of

a lack of the necessary precautions in the technique’

employed. The results of Werner have been con-
firmed subject to minor differences. R. W. Lunt.

Comparison of molecular ionising potentials
in an alternating electricwind. W.M.Thornton
(Phil. Mag., 1930, [vii], 10, 1052—1063).—A new
method of comparing ionisation in a gas in a strong
electric field is described. The ions are caused to
move as the field reverses, and the alternating mole-
cular motion cools a hot wire enclosed in the gas and
forming one electrode. The molecular ionisation is
measured from the curves connecting the applied
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voltage and the galvanometer deflexions of a bridge,
of which the hot wire is one arm. Results for helium,
neon, and argon show that the cooling of the wire is
inversely proportional to the ionising potentials.
The method is extended to hydrogen, oxygen, nitrogen,
air, the paraffin series, and several other gases;
results are in good agreement with calculated values.
The relations of oxygen and hydrogen to carbon and
nitrogen are deduced and discussed. N. M. B1igh.

Dielectric polarisation of elements. C. zakr-
zewski and D . Doborzy”ski (BU” Acad. Polonaise,
1930, A, 300—308).—W ith.’the exception of the
elements of group v 11, all elements so far investigated
show the same values for the dielectric polarisation
in both liquid and gaseous states, and these values
are independent of temperature. Hence the molecules
of these elements possess no dipole moment.  Chlorine,
bromine, and iodine, however, are dipolar molecules,
the values of the electric moment increasing with
increasing at. wt. The actual values which have been
deduced, however, for these dipole moments show
considerable discrepancies. J. W. smith.

Dielectric constant of ammonia as a function
of temperature and density. E. G. Keyes and
J. G. Kirkwood (Physical Rev., 1930, pi], 36,
1570—1575).—Using an apparatus previously de-
scribed (cf. A., 1930, 1347) the dielectric constant
of ammonia was measured over a range of densities
at 100°, 125° 150° and 175°. The Clausius-Mosotti
function was found to increase with increasing
density, and an expression for it at low densities is
deduced. The permanent electric moment of the
ammonia molecule was calculated as 1-44x 10 _18e.s.u.
For an interpretation of the experimental facts it is
shown that the assumption that the function is valid
and the mean molecular polarisability increases with
the density is justified. Previous results for carbon
dioxide are further discussed. N. M. Brigh.

Dependence of molecular polarisation ofpropyl
chloride and ap-dichloroethane on temperature,
especially with regard to free rotation. R.
Sanger (PhySIkal Z., 1931, 32, 21—26)—The
electric moment of propyl chloride has been redeter-
mined. The value is 2-0470-007 x 10~18 The
structure of propyl chloride,is discussed, and it is
shown that the experimental results support the
assumption of completely free rotation of the end
groups C*Me and C-Cl about the axis, but are not in
agreement with the assumption of the existence of
two forms of molecule of an approximately constant
mixing ratio. The molecular polarisation of ap-di-
chloroethane bears a linear relationship to the
reciprocal of the temperature as required by the
Debye theory. The molecule therefore possesses a
constant moment, i.e., a moment independent of
temperature. The actual value of the moment is
not known with accuracy, but it lies between 1-2
and 1-4x 10~18 A constant electric moment is
compatible only with completely free rotation or with
complete rigidity. For completely free rotation,
however, it has been calculated that the electric
moment of the compound should be about 2-4 X10-18,
assuming no deformation of the carbon tetrahedron.
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This would have to be considerable to reduce the
moment to that found experimentally. A. J. Mee.

Changeofthedielectric constantofnitrobenzene
with temperature. J. Mazur (Nature, 1930, 126,
993).—The dielectric constant of nitrobenzene has been
measured over the range —75° to 30°. The value
of e steadily increases with a fall in temperature from
35-4 at 30-01° to a maximum of 35-18 [38-18 7] at
9-6°, and then decreases sharply to 11-82 at 7-713°;
after this the decrease is slowly asymptotic to a
limiting value of 9-709 at —75°. Irregularities in
the rate of change of e between 9-6° and 7-713°
suggest possible complications in the region of the
m. p. of nitrobenzene. L. S. Theobald.

Dielectric polarisation of some pure organic
compounds in the dissolved, liquid, and solid
states. S. O. Morgan and H. H. Lowry (J
Physical Cliern., 1930, 34, 2385—2432).—The di-
electric constants, densities, and refractive indices of
dilute solutions of methyl chloride, bromide, or iodide,
and of methylene chloride in hexane or carbon tetra
chloride or both, have been measured. For the
methyl halides temperature and dielectric constant
can be connected by the equation z=«.T~x—p, where
a and |3 are constants, whilst density is a nearly
linear function of temperature. For non-polar
substances, the relation e=£mp,—8(T—Tmyv), where
8 is the rate of change of dielectric .constant with
temperature, holds, and for polar substances the
results can be represented by the equation e=

+ Tmp)2.  Condensers have
been designed for measuring the dielectric constants
of liquids and solids and the use of these for direct
capacity measurements is discussed.

L. S.Theobald.

Electromechanical properties of Rochelle salt
crystals. W. G. cady (Physical Rev., 1929, [ii],
33, 278—279).—The piezo-electric strain constants, 8,
of sodium potassium tartrate are known but not those
of the moduli,s. Tho values el41-64x 10°, e2s —53,300,
and s3G5 43,400 have been computed from Pockel’s
values of the strain constants and Mandell’s deter-
minations of the elastic constants. The extent to
which the dielectric constant is modified by the
presence of piezo-electricity has also been calculated.
The natural vibration frequencies of plates of the
salt differently oriented with respect to the crystal
axes have been measured. L. S. Theobald.

Dispersion [refraction] of the cyclic hydro-
carbons. M. Godchot and (Mite.) G. Cauquil
(Compt. rend., 1930, 191, 1326—1328).—The specific
dispersion An/d at 13-5°, where Aw is the difference
between refractive indices determined for X 0-5S9 g
(Nayellow) and 0-436 g (Hg violet), anti d the density
at the same temperature (cf. Darmois, A., 1921, ii, 1),
was determined for 11 hydrocarbons with one double
linking, and 12 saturated hydrocarbons belonging to
the eyefo-pentane, -hexane, -heptane, and -octane
series.  An increases regularly with increase in mol.
wt., the unsaturated hydrocarbons giving a value
20 units higher than the corresponding saturated
hydrocarbon produced by hydrogenation in the
presence of a platinum oxide catalyst. An/d is not
strictly constant for all members of a given series
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and does not depend on the nature of the ring.
Mean values of 124 x1O-4 and 151 x10 -3 were found
for all the saturated and unsaturated hydrocarbons,
respectively. In general, the conclusions of Darmois
were confirmed, and the use of the additive properties
of the ratio for the determination of benzene hydro-
carbons (Aw/d=250 X10~4) in petrol is indicated.
J. Grant.
Molecular refractivity of methyl alcohol. M.
Velasco (Anal. Fis. Quim., 1930, 28, 1228—1238).—
The dielectric constant of benzene solutions of methyl
alcohol has been measured at fractional molar concen-
trations from 0-0248 to 0-4981, and the molecular
polarisation has been calculated. With increase of
concentration Pr2 rises to a maximum, indicating
that the solute is polar and that it is composed of
associated molecules, whilst P2is maximal at about
0-3 fractional molar concentration and falls again at
higher concentrations; at infinite dilution P2 is 55-3.
The molecular refractivity of methyl alcohol at 20°,
calculated from measurements of the refractive index,
is S-23, and the electric moment g is 1-5X10-18. The
experimental results are shown to be in accordance
with the Debye theory of solution.
H. F. Giribe.
Anomalous dispersion of crystalline lead
chloride in the region of its first ultra-violet
proper frequency. K. Hecht (Z. Physik, 1930,
66, 339—344).—The refractive index of lead chloride,
vaporised and subsequently deposited on a quartz
plate to give crystal layers of from 10 to 50 X10-6 mm.
thick, was determined from the shift of Young’s
interference fringes when the layer was inserted in the
path of one of tho interfering beams. The region
investigated was that of the first ultra-violet natural
frequency at 272 mu, and the results complete the
measurements of Bauer between 360 and 290 mg.
A. B. D. Cassie.
Magnetic rotatory power of hydrocarbons in
the gaseous state. R. de Mallemann and P.
Gabiano (Compt. rend., 1930, 191, 1319—1320).—
The Verdet, molecular, and specific constants (reduced
to 0° and 760 mm., and corrected for compressibility)
of gaseous methane, ethane, propane, butane, iso-
pentane, and isohexane, and of liquid butane, pentane,
and hexane have been measured for X578 gg. In
confirmation of calculated values, the ratios of the
specific rotations obtained for the gaseous and liquid
states are: butane 0-S7, pentane 0-S6, and hexane 0-85.
Previous divergencies are attributed to foreign gases,
such as hydrogen or ethylenic derivatives, in the
materials which have now been eliminated. The dis-
persions for X546 and 436 gg are approximately 1-125
and 1-184 for all the hydrocarbons. J. Grant.

Rotatory magnetic polarisation of organic
substances liquefied by fusion. C. Salceanu
(Compt. rend., 1930, 191, 1316—1318).—Determin-
ations with three mercury lines of the magnetic
rotation of the plane of polarisation (X578 w;g), of
the ratio of this rotation to that of water at 20°, of
Verdet’s constant ? (? for water at 20° 0-0136), and
of the ratio of p to the density at 83-5—188° for
naphthalene and at 34— 174° for 2-methylnaphthalene
gave values of the dispersion ratios at S3-5° and 49°,
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respectively, ofloc/a, 1-15 and ocfa 2-16 in both
cases. The variations of these ratios with temper-
ature are negligible. Their values calculated from
measurements of birefringence, on the assumption
that the dispersions for the magnetic and Kerr bire-
fringences are approximately equal (Cotton and
Mouton), are aQoq 1-13 and a-/og 1-90 for 2-methyl-
naphthalene, the value 1-73 for the latter being
hitherto considered the maximum for aromatic sub-
stances. The magnetic P.D. used was 36,000 gauss
per cm. and the field 12,000 gauss. J. Grant.

Mutarotation in pure and in mixed solvents.
J. N. Raicshit (J. Physical Chem., 1930, 34, 2539—
2548).—The mutarotation of solutions of morphine,
codeine, and narcotine hydrochlorides in mixtures of
water and ethyl alcohol have been measured at 35°.
The molecular rotations of morphine and codeine
hydrochlorides increase with dilution, whilst that of
narcotine hydrochloride increases with dilution in
pure aqueous solutions and decreases with dilution
in pure alcoholic solutions and in most water-alcohol
mixtures. The results obtained support the view
that mutarotation is due to a reaction between solute
and solvent. L. S. Theobald.

Optical activity and salt effect. P. A. Levene
and A. Rothen (J. Physical Chem., 1930, 34, 2567—
2581).—The optical rotation of aqueous solutions of
mandelic acid has been measured at 25° and the
calculated rotations for the undissociated acid and
for the mandelate ion are [JI/]'g=237-2(6)° and [iff- ]*
===176-7°d;0-05(5)0, respectively. The dissociation
“ constant ” calculated from observed rotations in-
creases with concentration from 4-2 to 4-8X10. The
temperature coefficients of the rotation of the acid
and of the mandelate ion are large and are of the
same order of magnitude between 20° and 30°. The
curves representing the effect of strong bases on the
rotation of the mandelate ion show that for lithium,
sodium, calcium, and barium, the molecular rotation
has the same value at zero concentration of base and
that no break occurs when 1 equiv. of base has been
added. The mandelates of these bases are completely
dissociated at a concentration 0-05iV. Neutral salts
increase the rotation of the mandelate ion, the in-
fluence of the ions Ca", Ba", and Sr" being especially
marked. The effect decreases with an increase in the
size of the ion for both uni- and bi-valent ions and
the effect of the cation predominates over that of the
anion. With mandelic acid the salt effect is less pro-
nounced. Ethyl nitrite and acetic acid act similarly
to the cations and alcohol to the anions. The
effect of neutral salts on the rotation of a-methyl-
glucoside and of sucrose is much less than in the case
of mandelic acid. L. S. Theobald.

Origins of stereochemistry. E. Patern6
(Gazzetta, 1930, 60, 910—911).—Polemical. Objec-
tion is taken to the references made by Oddo in his
recent “ Treatise of Organic Chemistry ” to the
author’s paper of 1869 in that they do not give a
correct account of the theory of stereochemistry put
forward at that date. ' O.J. Walker.

Nature of per-acids and the “ acid nucleus
theory. S. Hakomori (Bull. Chem. Soc. Japan,
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1930, 5, 333—344).—It is suggested that when a polar
molecule is brought into the vicinity of an electrically
neutral molecule combination may occur as a result
of electrical induction. The magnitude of this “ in-
duction valency ” will vary with the dielectric con-
stant of the medium surrounding the molecules. It
is supposed that in the ordinary oxy-acids the an-
hydride or “ acid nucleus ” is held together by co-
valencies, but is united to water by induction valency.
Similarly, the per-acids may be regarded as formed
by the union of acid nuclei with hydrogen peroxide
by induction valency. The intensity of the induction
effect may be expected to influence the colour of the
resulting compound. If the displacement due to
induction is very small the acid will be colourless or
yellow, and comparatively stable. The colour changes
of indicators are ascribed to the inducing action of the
hydrogen ion. R. Cuthilr.

Properties and applications of molecular
forces. P. London (Z physikal. Chem., 1930,
B, 11, 222—251).—The theory of intermolecular at-
tractive forces due to reciprocal perturbation of elec-
tronic orbits (A., 1930, 1239) is further developed. It
is shown that these forces are equivalent to a general
cohesive force comparable with that of gravity and
are superposable, i.e., the force between any two given
molecules is practically unaffected by the presence of
other molecules. The values of the forces can be
deduced fairly accurately from optical dispersion
data. The force between two unlike molecules in a
binary mixture is in general less than the geometric
mean of the forces in the two components in the pure
state; the wider apart are the characteristic spectral
regions of the two molecular species, the greater is
this disparity. By means of the theory of the new
attractive forces, the heat of sublimation of a mole-
cular lattice may be calculated, and the values ob-
tained for various face-centred cubic lattices are in
such agreement with the experimental values as to
indicate that the energy of such lattices is determined,
at least as far as order of magnitude is concerned, by
the attractive forces. The theory also yields the
equation g3Tc= constant, where $>is the heat of sub-
limation at 0° Abs. and Tcis the critical temperature.
By applying the theory to an adsorbed gas, all the
characteristics of adsorption free from such complic-
ations as the presence of chemical polar or homopolar
linkings may be accounted for and the heat of adsorp-
tion, 3 calculated in a satisfactory manner. It is
further deduced that <f>'jTE—constant. The energies
of dissociation of molecules in which the binding forces
are of the van der Waals type, e.g., the compounds of
mercury with argon and krypton, are also calculated.
The new theory does not permit the calculation of
the attractive forco between two molecules as close
together as, for instance, the atoms in the hydrogen
molecule. R. Cuthill.

Parachor of aliphatic acids of high mol. wt.
G. B. Semeria and G. Ribotti-Lissone (Gazzetta,
1930, 60, 862—866).—The parachor for the following
acids has been determined. The values at 95° are:
oleic 766-93, elaidic 764-93, fiy-oleic 763-70, stearic
778-87, erucic 938-91, brassidic 934-36, and behenic
951-36. The results indicate that oleic and erucic
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acids have a *-configuration,whereas elaidic, [3y-oleic,
and brassidic acids have a irajw-configuration.
0.J. Walker.
Reflexion of X-rays at crystals. V. H.
Seemann (Ann. Physik, 1930, [v], 7, 633—649).—The
characteristic features of X-ray diagrams obtained by
reflexion of a pencil of X-rays of wide divergence on
crystals are interpreted theoretically. W. Good.

Fluorescence of quartz under the influence of
cathode rays of low voltage. H. Peters (Physical
Rev., 1930, [ii], 36, 1631—1635).—The production of
a red fluorescence by cathode rays in glass and quartz
tubes was investigated. Contrary to the views of
Wood (cf. A., 1930, 653), the presence of oxygen or
other gases was not found to bo essential. The
fluorescence showed a continuous spectrum with two
maxima in the red, one in the green, and one in tho
blue; no oxygen line was found. The disappearance of
tho fluorescence after bombardment for about 70 hrs.
indicates that the SiO, group in the glass passes into
an allotropic form. N. M. Brigh.

Lattice constant of quartz. 0. Bercqvist (Z.
Physik, 1930, 66, 494—498).—The lattice constant
of quartz was determined by means of the CuKa and
FeXa lines, to first and second approximations; i.e.,
the lattice constant was first determined by neglecting
the refractive index, and from this value the refractive
index was calculated and used to determine tho second
approximation. A. B. D. Cassie.

X-Ray investigations on rubber. E. ottt (J.
Arner. Chem. Soc., 1930, 52, 4612; cf. B., 1926, 681).
—Exposure of translucent rubber to X-rays results in
the formation of an opaque spot defined by the
diameter of the beam of X-rays. With increasing
exposure, the spot becomes more opaque, due to
progressive crystallisation, and the X-ray pattern
becomes sharper, owing to increasing size of the
particles. The opaque spot did not change during
storage, but was removed by slight warming.

J. G. A Griffiths.

Method for growing large crystals of the alkali
halides. J. Strong (Physical Rev., 1930, [ii], 36,
1663—1666; cf. Ramsperger, A., 1928, 351).—In
addition to the conditions specified by Stober (cf. Z.
Krist., 1925, 61, 299) for growing large crystals from
fused salts, two new conditions are postulated. The
bottom and top of the still plastic crystal must be
brought to the same temperature to avoid strains
during cooling, and the crystal must be removed from
the container before cooling begins, to eliminate
strains due to the temperature contraction of the
melting pot. Cylindrical alkali halide crystals can
thus be prepared 4-5 hi. long and 4-5 in. in diameter.

N. M. B1igh.

Distribution of [crystal] structure types in the
periodic system. H. Perrtitz (Festschr. Jub. Ver.
Estn. Chem., 1929, 10—13; Chem. Zentr., 1930, ii,
685).

Possible orientation of cubic crystals deposited
on a mica plate. L. Royer (Compt. rend., 1930,
191, 1346—1348).—All the alkali halides of cubic
symmetry give an oriented deposit on a cleavage
plane of mica (epitaxy) when the parameter of the
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diagonal of the face of the cube is between certain
limits. It is deduced that the cubic alkali phospho-
hexafluorides (RPFQ prepared by Lange and Miiller
(A., 1930, 877), which give, although with difficulty,
deposits oriented similarly to those of the halides,
are analogous in structure to the halides, the para-
meters of the a' (111) faces being for each case K 549,
Rb 5-64, NIL, 5-59, and Cs5-80 A. The great diffi-
culty with which the casium compound is oriented
and the impossibility of the orientation of ceasium
chloride (parameter 6-08 A.) are explained by the largo
differences between the parameter concerned and that
of mica (5-12 A.). The lower limit for orientation on
mica is represented by potassium chloride (parameter
443 A). J. Grant.

Crystal structure of para-hydrogen at liquid
helium temperatures. W. H. Keesom, J. de
Smedt, and H. H. Mooy (Proc. K. Akad. Wetensch.
Amsterdam, 1930, 33, S14—819).—The X-ray spectral
lines obtained from solid hydrogen at the temperature
of liquid helium are in good agreement with those
calculated for a hexagonal close-packed lattice having
a3-75A. and c/a 1-633. With 2 molecules in the
elementary cell dmie. for 2° Abs. is 0-088. Solid
hydrogen is said to be isotropic at the m. p., but the
X-ray data do not agree with a cubic structure. It
is suggested that there may be a transformation
point between 4° and 14° Abs. E. S. Hedges.

Lattice distance and reflecting power for X-rays
of bismuth according to the plane of cleavage.
E. Adinot1fi (Rend. Accad. Sci. Fis. Mat. Napoli,
1930, [iii], 36, 69—75).—A new arrangement for
obtaining the lattice distances of crystals by Bragg’s
method is described, direct comparison being mado
with that of calcite along the face (100), which is
taken as the basis for spectrometric measurements.
In this way the lattice dimension for the (111) face of
bismuth crystals is found to be 3-970 A. Comparison
of the structural factors of calcite and bismuth shows
that, whereas that of calcite is constant, that of
bismuth, in the same frequency field, increases as the
wave-length of the radiations used diminishes, so
that increase in the frequency is accompanied by
increase in the number of the bismuth electrons taking
part in the phenomenon of reflexion.

T. H. Pope.

Structure of hydrogen phosphide (PH3) and of
hydrogen arsenide (AsH3). G. Natta and E.
Casazza (Gazzetta, 1930, 60, 851—859).—X-Ray
examination of phosphine and arsine at —170° shows
that these two substances are isomorplious and
crystallise in the face-centred cubic system with a
cell containing 4 mois. The data are : PH3 a 6-31+
0-01 A, v 251xI0~21 c.c., dai0 0-S96, and AsH3
a 640L0-02A., v 262xl0~21 c.c., 1-96. The
space-group is probably T'ior Ol. 0. J. Walker.

Determination of the crystal structure of
hydrogen sulphide and selenide and nitrogen di-
oxide atthe temperature of liquid air. L. Vegard
(Naturwiss., 1930, 18, 109S, and Nature, 1930, 126,
916 ; cf. Natta, A., 1930,1350).—By means of methods
previously described by the author (A., 1930, 19) the
crystal structures of the solid compounds at liquid-
air temperature have been determined. Hydrogen
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sulphide and selenide are isomorphous, cubic, with
4 mols. in the unit cell. The sulphur and selenium
atoms are arranged in a face-centred lattice. It is
concluded that the molecule is linear. The most
probable space configurations are T4 for an asym-
metrical and TI for a symmetrical molecule. Hydro-
gen sulphide has a 5-76 A., p 1-1*7, and the selenide
6-10 A. and 2-34, respectively.

Solid nitrogen dioxide lias also a cubic structure,
but it is more complex than hydrogen sulphide or
selenide; a and p are 7-77 A. and 1-93, respectively,
indicating 6 mols. in the unit cell. The structure is
made up of space-centred lattices. T5, the only
possible space distribution, gives one parameter for
nitrogen and three parameters for the oxygen atoms.
With certain assumptions parameter values are found
which give excellent agreement between calculated
and observed intensities. W. R. Angus.

Structure of silicon tetrafluoride. G. N atta
(Gazzetta, 1930, 60, 911—922).—Examination of
solid silicon tetrafluoride at —170° by the powder
method shows that it has a cubic-centred lattice with
a cell containing 2 mols. of SiF4: a 5-41+0-01 A,
v 158 X 10~2t c.c., dcaic. 2-17. The tetrafluoride is a
non-ionic compound and belongs to the space-group
0-. The co-ordinates of the atoms are : Si (0, 0, 0)
(h b i). F (u u, u)(u, u, u)(u, u, u)(u, ii, u), (|+u)
(i+u)(i+u), (|--fu)(i—u)(-4—u), (1—u)(E+u)(E—U),
(|—u)(1—u)(]--J-u), where u=0T7. The radius of the
neutral fluorine atom is 0-50 A. O. J. W alker.

Crystal structure of the compound FeB. G.
Hagg (Z. physikal. Chein., 1930, B, 11, 152—162).—
A modification of the crystal structure proposed for
the above compound by Wever and Muller (A., 1930,
1372) is suggested. From a consideration of the
volumes of the atoms involved it seems probable that
the tetrahedra which constitute the iron lattice are
all very nearly equal. The boron atoms occupy a
fourfold point position and are situated in the largest
gaps between the tetrahedra of the iron lattice, each
boron atom having 8 iron atoms equidistant from it.
The value of 0-97 A. is deduced for the radius of the
boron atom. R. Cuthill.

Structure of compounds of the type MM ',04
I. Cadmium and calcium indates. L. Passerini
(Gazzetta, 1930, 60, 754—761).—By calcining
mixtures of the nitrates in the required proportion at
about 900° the compounds CdO,In203 and Ca0,In203
have been prepared. An X-ray examination by the
powder method shows that these substances crystall-
ise in the tetragonal system of the hausmannite type
analogous to that of the spinels. .The elementary
cell contains 8 mols. of the compound. CdO,In203
has c/a 1-14, a 8-650+0-005, ¢ 9-S75+0-007 A., v
739-Ox 10"4 c.c., desk. 7-30; for CaO0,In203 the
corresponding values are 1-12, 8-770+0-005,~9-822+
0-007, 755-5 x 10-24, and 5-87. O. J. Walker.

Crystallisation of potassium alum and the

action of certain impurities on its habit. H. E.
Buckley (Z. Krist.. 1930, 73, 443—464; Chem.

Zentr., 1930, ii, 366).
Crystal structure of NiSnCI0,6H.,0. L. Paul-
Chem. Zentr.,

ing (Z Krist.,, 1930, 72, 482—492;
M
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1930, ii, 353).—-The unit cell, a 7-09 A., a 96° 45',
contains one molecule; space-group probably %
A. A Eldridge.

X-Ray diffraction. 1. Structure ofamorphous
carbon. Il. Some colloidal solutions and liquid
mixtures. IlIl. Some aromatic hydrocarbons in
the solid and liquid states. P. Rrishnam urti
(Indian J. Physics, 1930, 5,473—488,489—499,543—
558).—Using CuX radiation the diffraction patterns
of various amorphous carbons showed strong scattering
extending to about 7° with the primary beam. The
patterns have two rings in addition to central scatter-
ing, the prominent first ring corresponding with the
(002) reflexion of graphite, with spacing about 3-8 A,
compared with graphite 3-4 A, The fainter and broader
outer ring showed a spacing 2-12 A. comparable with
the (111) spacing of graphite 2-06 A. The spacing of
carbon obtained by the reaction of carbon tetra-
chloride and molten sodium showed it to be the most
finely-divided form. Results agree with the clustering
of the carbon atoms to form highly anisotropic units
of about 60 atoms per unit, and are in accord with
chemical evidence. Data for colloidal graphite are
also reported.

Il. Investigations previously reported (cf. A., 1929,
246, 751) were extended to aqueous solutions of
starch, tannic acid, and gum arabic, which showed
strong molecular scattering at small angles to the
primary beam. The mol. wt., calculated from the
extents of the coronas, were 6200, 3134, and 2810,
respectively. A study of the effect of dilution on the
inner ring for associated liquids like acetic acid showed
disappearance of the ring even in very concentrated
solutions, indicating a breaking up of association.
The influence of dilution on liquids showing two
prominent haloes was investigated in mesitylene-
CycZohexane and ethyl o-phthalate-benzene systems.
These showed changes in the patterns ascribed to
more random orientation of the solute molecules with
increasing dilution.

I1l. A comparison was made of the powder and
liquid X-ray diffraction patterns for seven represent-
ative aromatic hydrocarbons in addition to hexa-
methylbenzene previously reported (cf. A., 1930, 983).
Naphthalene, phenanthrene, acenaphthene, and
fluorene showed two rings in the liquid state, whilst
diphenyl, dibenzyl, and stilbene show only one, this
being due to the difference in arrangement of neigh-
bouring molecules, or impedance to free rotation, or
vibration introduced by o- and »»-substitution in the
aromatic nucleus. Stilbene shows also a faint inner
ring probably due to association. The origin of the
liquid patterns is discussed in relation to the dimen-
sions of the molecules as derived from crystal structure
data. N. M. Biligh.

Crystallography of certain racemates and the
corresponding optical antipodes of the aspara-
gine group. G. Carobbi (Rend. Accad. Sci. Fis.
Mat. Napoli, 1930, [iii], 36, 49—55).—I- and d-Chloro-
acetylasparagines, m. p. 150°, d 1-538, form mono-
clinic crystals, a :b :¢c=0-7876 :1:0-4281, 3 96° 22";
r-chloroacetylasparagine, m. p. 105°, d 1-560, triclinic
crystals, a :b:c=0-9068 :1:0-8617, a 63° 29, @
113° 20, y 117°, 15; |- and d-benzenesulphonyl-
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asparagines, m. p. 163°,”1Z 1-434, monoclinic crystals,
a:b:c=0-7557:1:0-7105, B 104° 42'; r-benzene-
sulphonylasparagine, m.p. 172°, d 1-559, monocjinic;
r-benzoylasparagine, m. p. 1S4°, d 1-433, monoclinic
crystals, a :b :c=0-SS65 : 1:0-5929, [ 92° 12"
T. H. Pope.

Crystal structure of thiophen. G. Bruni and
G. Natta (Atti R. Accad. Lincei, 1930, [vi], 11, 929—
934).—The X-ray spectrum of thiophen has been
determined by the powder method, using a spectro-
graph designed for low-temperature measurements.
The unit cell of thiophen (4 mols.) is tetragonal with
an axial ratio a/c 0-757 ; at —170° the cell constants
are a 7-225, ¢ 9-5470)01 A., volume 498 X10*2 c.c.,
& I'll.  Considerable advantage is gained in the
examination of organic compounds by' vising a calcium
anticathode owing to the great intensity of the Cal/i'x
(3351-69) and A«' (3354-95) lines. F. G. Tryhorn.

Crystal structure of benzene and its relations
with that of thiophen. Il. G. Bruni and G.
Natta (Atti Er. Accad. Lincei, 1930, [viii], 11, 1058—
1062; cf. A., 1929, 1223, and preceding abstract).—An
X-ray examination has been made by the powder
method of solid benzene at —170°. The rhombic
bipyramidal elementary,cell has a 7-34, (».9-52, ¢ 6;74;
d#ic. 1-099. There is no true isomorphism between
thiophen and benzene, but there are certain analogies
in the dimensions of their unit cells, which have
volumes, of 471 and 49S x 10~21 c.c., respectively.

0. J. Walker.

Crystal structure of quinonoid compounds
and of a molecular compound similar to quin-
hydrone. E.Herter and G.H. R smer (Z physikal.
Chem., 1930, B, 11, 90—96).—The unit cell of the
lattice of anthraquinone has a height of 3-95 A. and
contains 8 molecules which have the planes of their
rings all parallel but are at different heights. 2 : 7-1)i-
nitroanthraquinone, on the other hand, has a unit cell
which is 38-4 A. high and contains 4 molecules,
arranged with the planes of their rings at right angles.
The crystal structure of the compound of fluorene with
2 : 7-dinitroanthraquinone, C13Hi0,C14H 002(N0O2)2, is
such as to exclude the possibility of three-dimensional
alternation (cf. this vol., 153). R. Cuthilr.

A-Ray examination of E. Fischer’s polypep-
tides. F. V. Lenetr (Naturwiss., 1931, 19, 19).—
The X-ray interferenceXing® of certain polypeptides
(f/hleucyltetraglycylglyeinc, Z-leucyloctaglycylglycine,
Z-leucyltriglyhyl-Z-leucyloctaglyoylglycinc, Z-leucyltri-
glycyl-Z-leucyltriglycyl-Z-leucyloctaglyeylglycine) show
that the high-molecular polypeptides are crystalline.

F. O. HOWITT.

X-Ray study of mannitol, dulcitol, and mann-
ose. T.C. Marwick (Nature, 1931, 127, 11—12)
The following data have been obtained for mannitol,
dulcitol, arid mannose, respectively: space-group
Q4, G|, arid Q4\ a 8-65, 8-61. and 7-62 A.; b 16-90,
11-60, and 18-18 A,; c¢ 5-56, 9-05, and 5-67 A; d
1-497, 1-466, 1-501 g. per c.c.; mols. per unit cell, 4, 4,
and 4 ; for dulcitol R is 113° 45'. The data suggest
that in all cases'the long dimension of the molecule
corresponds with the a axis; in the alcohols the
molecules appear to have the long-chain configuration,
arid in the carbohydrate, that of the mannopyranose
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ring with the longest dimension in the direction of the
a axis. L. S. Theobald.

Structure of the crystal lattice of cellulose.
W. T. Astbury and T. C. Marwick (Nature, 1931,
127, 12—13).—From an examination of the available
data for cellulose andthe sugars it is concluded that
the 6-atom sugar ringis associated in the crystalline
state with certain linear dimensions which &re
approximately constant and that orie dimension, at
least, corresponds with one of the axial lengths of the

unit cell. L. S. Theobald.
X-Ray diffraction in heated liquids and in
solutions. V. l.vaidyanathan (IndianJ. Physics,

1930, 5, 501—524 ; cf. A., 1929, 746).—The scattering
of X-rays was examined at temperatures ranging from
25° to 235° for cycZohexanone, terpineol, cycZohcxene,-
benzene, phenol, diphenylamine, propionic acid,
acetonitrile, ethyl o-phthalate, o-nitrobenzaldehyde,
tetranitromethane, octane, pentane (cf; Ramasu-
bramanyam, A., 192S, 1312), and hexoic acid. Diffuse-
ness arid contraction of the haloes with rise of
temperature was observed, and an increase in scatter:
ing at small angles, comparable, in the case of benzerie,
with that observed in the scattering of light. The
ratio of the intensity of the X-ray scattering at small
angles to that of the primary beam, for water and
benzene;isin fair agreement with the value calculated
from the Einstein-Smoluchowski formula. Of the
two haloes present, the inner one did not appreciably
diminish in intensity with rise of temperature in
the case of associated liquids, indicating that their
origin depends primarily on molecular form and
polarity, and not on association. The ratio of the
intensity of incident to scattered radiation was
examined quantitatively for dilute aqueous solutions
of dextrose and sucrose and the results are compared
with theoretical calculations. N. M. Brighn.

X-Ray interpretation of the structure and
elastic properties of hair keratin. W. T. Ast-
bury and H. J. Woods (Nature, 1930, 126, 913—
914).—From a consideration of the stretching proper-
ties of hair keratin and the X-ray data a skeleton of
the keratin complex which gives a quantitative inter-
pretation of the fundamental points is advanced.
The skeleton consists of a peptide chain folded into a
series of hexagons, each of which is in effect a diketo-
piperazine ring. L. S. Theobald.

X-Ray studies on paraffin wax and vaseline.
S. Tanaka and A. Tsuji (Mem. Coll. Sci. Kyoto, 1930,
A, 13, 369—374).—The influence of temperature and
mechanical operations on the X-ray diffraction
patterns given by paraffin wax and vaseline has been
studied. Below the in. p. spectral lines characteristic
of the crystalline powders are obtained, but these
decrease in intensity with temperature rise and
disappear on melting. The transformation occurs in
a different manner for each substance. W. Good.

Diffraction of X-rays in liquids : effect of
temperature. E. W. Skinner (Physical Rev.,
1930, [ii], 36, 1625—1630).—The effect of temper-
ature on X-ray diffraction was examined for ruesi-
tylene, ?h-2- and «t-4-xylenol, phenol, naphthalene,
benzene, cycZohexane, di-n-propylcarbinol, heptoic
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acid, ier/.-butyl alcohol, lauryl alcohol, octane, Pr(
dimcthyloctane, and ppS-trimethylpentane. The
general results are in agreement with those of Vaidya-
nathan (cf. A., 192D, 746), and strongly support the
cybotactic space-group condition in liquids. Space
rearrangements within these groups with change of
temperature are indicated. Anisotropic expansion
within the space-groups in the liquids is indicated.
N. M. B1igh.
Structure of organic molecular compounds.
E. H ertel and H. kK 1eu (Z. physikal. Chcm., 1930,
B, 11, 59—75; cf. A., 1930, 668).—The crystal
structure of the equimolecular compound of ace-
naphthenc with 2 : 6-dinitro-ra-xylene lias been deter-
mined. A comparison of the dimensions of the unit
cell of the compound with those of the constituents
enables a diagram of the mode of combination to be
constructed. The space-groups of the three sub-
stances, in the order named above, are VI, C4, and
Cy,. A simple relation subsists between the corre-
sponding dimensions: thusaAr=[aA(-ali; bA=
A+ % ; cnl=cA—cB where A denotes acenaphthene
and B dinitroxylene. The structure of acenaphthene
is discussed, and a criterion of a “ molecular com-
pound ” is proposed. F. L. Usher.

One- and two-dimensional alternation in
crystal structure of organic molecular com-
pounds. E.Herter and G. H. R omEr (Z. physikal.

Chem., 1930, B, 11, 77—89).—In the lattice of an
organic molecular compound it may happen as a result
of the mutual saturation of residual valencies that the
molecules of one of the components form a chain or
net-work. Hence instead of the molecules of the
components alternating with each other along all
three principal axes of the crystal (cf. preceding
abstract) they alternate along only two (“two-
dimensional alternation ) if chains are present, and
along only one (“ one-dimensional alternation ) if
net-works are present. The lattice of the compound
of fluorene and 1: 3 : 5-trinitrobenzene,

3C13H 104C(H3(NO23, for instance, is composed of
alternating net-works of fluorene and trinitrobenzene
molecules. In the compound of anthracene with
1:3:5-trinitrobenzene, C)AH 10CHr(jMO2)3, on the
other hand, the lattice is a body-centred translational
lattice of the I'm' class with the space-grouping C',
and the trinitrobenzene molecules are arranged in
chains. 1:3: 5-Trinitrobenzene itself has a simple
rhombic translational lattice in which the molecules
form groups of four with the characteristic symmetry

f',, or C2. In the lattice of 2 : 4: 6-trinitrotolucne
the space-grouping is and here also the molecules
are grouped in fours. R. Cutbill.

Use of the rule of ferromagnetic anisotropy in
calculating the properties peculiar to poly-
crystalline iron. N.s. Akutov (z. Physik, 1930,
66, 533—542).—A formula is deduced by means of
mwhich it is possible to calculate, from measurements
on single crystals, the magnetisation, the magneto-
striction, and the change in resistance of pure poly-
ciystalline ferromagnetics. This formula is strict at
saturation. J. Farquharson.

Magnetic properties of rhenium. W. H.
Atbrecht arid E. wedekina (Naturwiss., 1931, 19,
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20—21).—The magnetic susceptibilities of potassium
perrhenate and metallic rhenium were found to
be-0-13(£0-05) X10-« and + 0-046(+0-02) x 10-«,
respectively. The value for rhenium does not lie
between those of its neighbouring elements, osmium
and tungsten. F. O. Howitt.

Doubling of the Curie points of nickel. R.
Forrer aNnd A. Hoffmann (Compt rehd., 1930,191,
1049—1049).—The difference between the para-
magnetic Curie point determined from Weiss’ law
(0,) arid the ferromagnetic point corresponding with
disappearance of permanent magnetisation (0/) is of
the order of 20°. The dependence on the previous
thermal and mechanical treatments of nickel of the
difference between 0/and the Curie point (0/) of the
coercive field has been investigated. It is large
(14-5°) for nickel which has been bent and then
straightened, 1-5° for nickel ruptured by stretching,
and 5—14-5° for nickel annealed under various con-
ditions. Annealed nickel always shows a displace-
ment of the Curie point, whilst variations with
temperature of the mechanical constants of mechanic-
ally-treated nickels are linear, and give relatively
unambiguous values. The results indicate the pres-
ence of two ferromagnetic nickels having different
Curie points, which must be segregated, since solid
solutions have only one Curie point. The first ferro-
magnetic Curio pointis at 361° and is independent of
the method of treatment; (0/,—0/,) is of the order of
6° and is characteristic of the annealed nickel (cf.
Lapp, A., 1928, 577). The difference (0/,—0/,) is of
the same order as (0%—0/,), i.e.,, 5—145°. The
ratio of the magnetisations of the two types of nickel
equally removed from 0/is unity. J. Grant.

M agnetisation of a ferromagnetic substance
under the influence of an alternating field. S.
Procopiu (\] PhyS Radlum, 1930, [Vll], 1, 365—
372).—The magnetisation of iron and steel wires was
studied, using a constant magnetising field, on which
were superimposed in turn longitudinal and circular
alternating or oscillating fields. Curves are plotted,
and it was found that the magnetisation increases to a
maxirimm when the alternating or oscillating field
reaches the coercive value for the substance, after
which it decreases/ The variation of magnetisation is
least at high frequencies of the order 2x10° periods
per sec. N. M. Brign.

Influence ofinternal transverse magnetism in
determinations of electrical resistance of wires
of iron, nickel, and of their alloys. M. Meadici
(Rend. Accad. Sci. fis. mat., 1930, 35, 248—255).—
The transverse magnetism produced in a wire by the
passage of an electric current affects the resistance of
the wire, but the effect tends to disappear after a
certain time. W.ith iron there is an increase of
resistance due to the transverse magnetic field,
which decreases gradually with time and approaches
that of the unmagnetised metal. Iron previously
heated shows the opposite behaviour. With nickel
and iron-nickel alloys, both before and after heating,
the transverse magnetism produces a decrease in the
resistance. Alloys containing 44% and 49% Ni lose
their magnetisation in a short time ; with the 36%
alloy the effect of the transverse magnetic-field is



the most protracted, whereas the 22% alloy, which has
practically no ferromagnetism, returns rapidly to its
original state. For all the alloys the variation of the
resistance is proportional to the intensity of the
current used to produce the transverse magnetism.
0.J. Warker.
Direction of magnetisation of single ferro-
magnetic crystals. F. C. powerr (Proc. Roy.
Soc., 1930, A, 130, 167—181).—Theoretical. It is
shown that Mahajani’s theory of ferromagnetism (cf.
A., 1929, 495) fails in the case of cubic crystals. The
observed deviation between the directions of magnetis-
ation and the applied field in both cubic and non-
cubic crystals can be satisfactorily accounted for by
taking into consideration the magnetic interaction
between the effective electrons (i.e., those of which the
magnetic moments contribute to the magnetisation of
the crystal) and the atoms to which they belong. It
is supposed that this interaction can be represented by
a field b fixed in the crystal, the “ crystalline field.”
The theory has been worked out only for cases when
the applied field is great enough to produce saturation
and when thermal effects can be neglected. The
required magnitude of G is in agreement with that
deduced from spectroscopic data, and is estimated to
be 5-6, 8-2, and 4-5 X105 gauss for nickel, iron, and
cobalt, respectively. L.L. Bircumshaav.

Anomalous diamagnetism and crystal struc-
ture. V. Il.vaidyanatnhan (IndianJ. Physics, 1930.
5, 559—572).—Colloids of graphite, bismuth, and
antimony investigated magnetically showed a decrease
of diamagnetism on colloidalisation, the effect being
most marked in graphite. The anisotropy of single
crystals of graphite was approximately 1:6-7 for the
¢ axis perpendicular and parallel to the field, respect-
ively. In the compounds of bismuth and antimony
the ionic values are smaller than in the crystal state,
and Aary as deduced from different compounds.

N. M. Brigh.

Molecular field and atomic order in ferro-
magnetic crystals and in hydrogenised iron.
L. W. McKeehan (Nature, 1930, 126, 952—953)—

Adiscussion. L.S. Theobaltd.

Magnetic isotropy of a paramagnetic alum.
C. G. Montgomery (PhySICaI Rev., 1930, [||], 36,
1661—1662; cf. A., 1930, 1354).—In order further to
test, using a paramagnetic material, Forrest’s theory
(cf. A., 1927, 299) of variation in magnetic suscepti-
bility Avith direction of the applied field for certain
crystals, measurements Avere made on potassium
chromium alum. The crystals Avere found to be
magnetically isotropic, in opposition to Forrest’s
deductions. N. M. Buiigh.

Effect of internal stress on the magnetic sus-
ceptibility of metals. K. Honda and Y. snimizu
(Nature, 1930, 126, 990—991).—Cold-Avorking mark-
edly decreases the diamagnetic susceptibility of a metal
belonging to the cubic system; in the case of copper,
severe cold-working changes the susceptibility of
copper from diamagnetic to paramagnetic. Data for
silver are also given. L. S Theobald.

M agnetic forces in a crystal of the rock-salt
type. J. Bouman (Arch. Neerland., 1930, [iiia], 13,
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1—28).—Mathematical. The magnetic fields due to
the lattices of elementary magnets are calculated, and
the partition of the magnets in the crystal is investig-
ated, having regard to crystal symmetry, absence of
magnetisation, and the equilibrium of the magnets
under the mutual influence of their magnetic fields.
N. M. Brign.
Magnetic properties of certain platinum - and
palladium-cobalt alloys. F. W. cConstant
(Physical Rev., 1930, [ii], 36, 1654—1660).—In order
to obtain evidence on ferromagnetism, an investig-
ation Avasmade, using the above alloys, of the magnetic
properties of ferromagnetic atoms in a state of isolation
from one another intermediate between that of the
pure metal and that of Gerlach and Stern’s experi-
ments. A lowering of the Curie point and a decrease
in the remanent magnetisation and coercive force with
decrease in the percentage of cobalt Avere found, in
agreement Aviththeory, in relation to Avhich is discussed
the observed increase in the magnetisation per cobalt
atom. N. M. Brigh.

High-pressure gas charging of metals. H.
Jertinek (Z Physik, 1930, 66, 543—557).—Iron,
palladium, and silver absorb hydrogen and nitrogen
at high pressures after activation. The activation
and purification process consisted of heating a Avire of
2 mm. diameter by means of a current of 38 amp. for
about 1 hr. The heating process Avas repeated until
the electrical resistance of the metal became fixed.
The absorption of gas Avas then measured by means
of variation in electrical resistance. The resistance of
iron in hydrogen shoAved an 8-9% increase betAveen
0 and 35 atm. pressure, in nitrogen a decrease of
4-5% betAveen 0 and 15 atm., and an increase
of 13-3% between 15 and 20 atm. The resistance of
palladium in hydrogen increased by 4-4%, and in
nitrogen by 3-8%, between 0 and 20 atm. Silver in
hydrogen increased itsresistance by 13-1% between

0 and 35 atm. A. B.D. cassie.
Variable resistances and their hydrodynamic
analogy. R. Auerbacnh (Z. Physik, 1930, 66,

499—512).—The analogy existing betAveen the be-
haviour of electrical resistances Avhicli do not
obey Ohm’s law and have large temperature
coefficients, and the hydrodynamic behaviour of
solutions of solvatedcolloid solutions, is noted and
discussed. A/B.D. cassie.

Electrical conductivity of amorphous quartz.
W. Gnann (Z PhySlk, 1930, 66, 436—152)—The
dependence of the electric current passing along a
quartz cylinder, 1-2 cm. long and 1 cm. diameter,
on the moisture of the surrounding atmosphere, and
on the applied voltage, and its time of applica-
tion, were studied. Immediately after applying the
P.D. a comparatiA’ely large current passes, OAving
to the absence of an opposing potential. This
initial current reaches a constant smaller Aalue after
a feiv hours. Both the final constant current and
the opposing current are largely dependent on the
moisture content of the surrounding atmosphere, and
the surface currents are greater than the volume
currents even at medium moisture content. The
Aolume resistance of quartz is more than 6 X1019 ohm
per cm. The final constant current obeys approxi-
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Bakelite C also shows equally
large hygroscopic effects. A. B. D. cassie.

Unipolarity of pressed lead sulphide. F.
Trey (Naturwiss., 1930, 18, 1099).—The effect of
pressure and heat treatment on the unipolarity of
lead sulphide crystal detectors is discussed. The
detector properties are bound up with the normal
crystal structure of the sulphide. Unipolar properties
are connected with the resistance of the lead sulphide.
Only good-conducting lead sulphide crystals of
normal crystal structure can exhibit unipolar pro-
perties. At strong pressures significant properties
of lead sulphide as a detector are good conductivity
and unipolarity. W. r.

Polymorphous organic selenium compounds.
0. Benagher (Z. wiss. Phot., 1930, 29, 230—233).—
No relation could be found in the appearance of
polymorphous forms in sulphur and selenium com-
pounds of similar constitution. p-Phenylenebis-
selenoglycollic acid, p-phenyleneselenothiodiacetic
acid, and other selenoglycollic acid derivatives and
certain mono- and di-selenides do not exhibit the
polymorphism shown by the corresponding sulphur
compounds; diselenodiglycollic acid may be obtained
in three modifications, but the corresponding sulphur
compound does not exhibit polymorphism (cf. A,
1930, 100) J.W.Grassett.

Determination of the mol. wt. of hsemocyanin
hy the centrifugal method. T. svedberg and e.
Chirnoaga (Bui. Chim. pura appl., Bukarest, 1929,
31, 23—52; Chem. Zentr., 1930, ii, 248—249).—
The determination of hsemocyanin from Helix Pomalia
in isoelectric solution of pa 4-7 is described. The
diffusion constants depend on the concentration when
this exceeds a limiting value, presumably owing to the
operation of intramolecular forces. The value 5X 106
(¢5%) was obtained; the hsemocyanin is regarded
as a chemical individual. Atpn 7 the “ molecules ”
are spheres of radius 12-1 x 10~7 cm.; each molecule
contains 300 atoms of copper. The preparation of
the haanocyanin is described. The specific volume of
hsemocyanin in solutions of pa 8—3-8 is 0-730—0-755.
In agreement with I)here and Burdel, absorption
bands were found at 610—530, 360—310, and 290—
260 /At On the acid side of the isoelectric point the
absorption is markedly less and is displaced towards

mately Ohm’s law.

Angus.

the red. A. A Eldridge.
Magnetic susceptibility of gases. Il. Temper-
ature dependence. F. Bitter (Physical Rev.,

1930, [ii], 36, 1648—1653; cf. A., 1930,'1102).—The
molecular susceptibilities X106 for carbon dioxide,
nitrogen, and hydrogen at 25° gave the values —24-2,
-14-8, and —5-8, and at —185°, —14-2 and —3-3
for the two last-named gases, respectively. Results
of previous investigators are tabulated for comparison,
and are in fair agreement. The low-temperature
result for nitrogen indicates that if a permanent
moment is present it is less than 0'04 of a Bohr
magneton. The anomaly of the difference in the values
for hydrogen at the two temperatures is discussed.
N. M. B1igh.

Heat of vaporisation of liquids. J. Hyb1 (Z

Eis- Kalte-Ind., 1930, 37, 85—86; Chem. Zentr.,
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1930, ii, 208).—Kamerlingh Onnes’ formula r-—
a{To«-T)-b{TQM-TY+c{T~ t-T)* gives results
in best accord with observations on water and
ammonia. Values of a, b, ¢, and 7%rit for 12 organic
and inorganic liquids are tabulated; the heat of
vaporisation between —40° and 40° has been calculated
and expressed graphically. The curves are similar;
hence the heat of vaporisation for equal values of
TGQit—T can bo obtained by multiplication of the
value for water by a constant factor.
A. A Eildridge.
Latent heats of evaporation of nitromethane
and benzonitrile. J. 0. phitip and s. C. W ater-
ton (J.C.S., 1930, 2783—2784).—Redeterminations
of the latent heats of evaporation of nitromethane
and benzonitrile by Brown’s method (J.C.S., 1903,
83, 987) give values of 135-4 and 106-5 g.-eal./g.,
respectively. These values are higher than those
recorded in the literature. The theoretical values
of the b. p. elevation constants are calculated from
these values to be 2-05° and 4-01°, respectively;
these are only slightly higher than the experimental
values (cf. Landolt and Bornstein), which are now
determined as 1-86° and 3-87°, respectively.
H. Burton.
Emissive laws of nickel. W. de1 Regno (Atti
R. Accad. Lincei, 1930, [vi], 11, 989—993; cf. A,
1929,1353).—The method previously used for bismuth
has been applied in the determination of the exponent
in the Stefan-Boltzmann equation for the total
emissivity of nickel. The value 4-5S6 was obtained
from measurements over the range 60—360°.
F. G Tryhorn.
Influence of the elastic deformation of drawing-
on the specific heat of metals. M. Gaudino
(Rend. Accad. Sci. fis. mat., 1930, 35, 204—207).—
Permanent deformation produced in nickel, brass,
and lead wires by drawing them almost to the breaking
point bring about a slight increase in the specific heat
of the metal. O.J. Warker.

Necessity for adopting a standard substance
for ebullioscopic and tonometric measurements.
W. Swientoslawski (J Chim. phyS., 1930, 27, 496—
502).—Attention is directed to the errors in tem-
perature and vapour-pressure measurements and to
the lack of concordance in the published data, which
cannot be attributed entirely to the presence of
impurities in the liquids investigated. Agreement
can be reached only by the universal adoption of a
comparative method of measurement, and water is
suggested as a suitable standard. It is further
recommended that (1) when determining the b. p.
or vapour pressure of a liquid at a given temperature
the b. p. and vapour pressure of the standard under
the same conditions should be noted, (2) -when the
b. p. of the liquid differs considerably (30° or 40°)
from that of the standard under the same pressure,
comparison should be made with an auxiliary liquid,
the b. p. of which is as near as possible to that of the
liquid investigated, and is known in relation to the
standard, (3) the coefficients dp/dt should be
determined in such a way that the corresponding
coefficients of the standard can be defined under the
same conditions, (4) the b. p. of the liquid and of the
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standard should be determined at various pressures
so that the relation (3d>s.=/(hr,0) may be established.
E.S. H edges.
Comparative ebullioscopic and tonometric
researches with eight standard organic sub-
stances. A. Zmaczynsici (J Chim. phyS, 1930,
27, 503—517).—The variation of b. p.'with pressure
over the range 380—2000 mm. has been determined
for 8 organic liquids and for water. An empirical
equation for the relation between the b. p. of the
substances studied and that of water at the same
pressure has been established in the form igh--.=
A -pC*H.c)2 and tables of the values of the
coefficients A, B, and C are given. A table of the
ratio {dt/dj))sws.: (df/dp)ir,0is given and the coefficients
dt/dp have been calculated for 760 mm. The following
values of b. p./760 mm. have been determined from
the data and are compared with those in the literature :
ethyl bromide, 38-386°; carbon disulphide, 46-262°;
acetone, 56-131°; chloroform, 61-152°; benzene,
80-122°; toluene, 110-606°; chlorobonzene, 131-687°;
bromobenzene, 155-908°. E. S. Hedges.

Thermal conductivity of liquids. J. F. D.
smith (Ind. Eng. Chem., 1930, 22, 1246—1251).—
The following results were obtained in e.g.s. units for
thermal conductivities at the temperatures stated :
ethyl alcohol 99-8%, 30°, 0-000435; 95%, 30°,
0-000460; water 30°, 0-00144; 75°, 0-00148; toluene
30°, 0-000357; 75°, 0-000338; isoamyl alcohol 30°,
0-000362; 75°, 0-000358; data are given for the
following hydrocarbon oils : Rabbeth spindle oail,
Velocite B, red oil, light heat-transfer oil. The em-
pirical equation kzZ~*/pC0*=S-Ix |IOM"pC'M18)1'15
gives the thermal conductivities of all non-metallic
liquids at 30° and atmospheric pressure, where k is
thermal conductivity in c.g.s. units, p is «liquid”weter
at 30°, Z viscosity in centipoises, C sp. heat, and M
mol. wt. H. Ingleson.

Specific beat charts for gases [at high temper-
atures]. A.C.Haiferaani (Chem. & Met. Eng.,
1930, 37, 686—687).—The mean specific heats of
hydrogen, nitrogen, oxygen, carbon monoxide and
dioxide, sulphur dioxide, hydrogen sulphide, am-
monia, methane, chlorine, and water and sulphur
vapour were plotted up to 2500°, and a simplifying
chart is given. The errors range from 1-5 to 10%.

E. A R yder.

Vapour pressure of chlorine monoxide. C.F.
Goodeve (J.C.S., 1930, 2733—2737).—Apparatus is
described which is suitable for the determination of
the vapour pressure of chlorine monoxide without
unduo decomposition of the gas; at temperatures
below —10° decomposition ceases. The vapour
pressure p between —96° and 3° accords with the
equation log p = — 1373/jP-}-7-87, from which the cal-
culated latent heat of vaporisation is 6200 g.-cal./mol.;
Trouton’s constant, 22-5, is indicative of little associa-
tion in the liquid state. The b. p. is 2-0°/760 mm.,
and the m. p. —116°+1°, Il. F. citibe.

Compressibility of nitrogen and hydrogen at
pressures of 5000 atm. J.Basset aNdR.D ctinay
(Compt. rend., 1930, 191, 1295—1297).—Data are
given for the volumes oocupied at 16° and pressures
up to 5000 kg. per cm.2 by masses of nitrogen and
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hydrogen occupying (@) 1 c.c. at 16° and 1000 kg.
per cm.2; (b) 1llitre at 0° and 76 cm. The apparatus
previously described (this vol., 59) was used and the
results for hydrogen (up to 3000 kg. per cm.2) are in
agreement with those of Amagat, whilst for nitrogen
they are 2—3% lower. J. Grant.

Direct connexion between equation of state and
inner friction. L.scnames (Physikal. Z., 1931, 32,
16—20).—Mathematical. It is possible, by means of
the friction, to separate the effects of the van der
Waals a and b terms, and to determine these quan-
tities as temperature functions. A J. Mee.

Measurements with the aid of liquid helium.

XI11. Plasticity of metal crystals at the lowest
temperatures. W.Meissner, M. P61anyi, and E.
schmia (Z. Physik, 1930, 66, 477—489).—Stress-

strain curves for the extension of zinc and cadmium
crystals at temperatures in the liquid helium range
are given. The form of these curves does not change
as the temperature is lowered. Plasticity is separated
into two parts; one, apparent only in crystals, is
independent of temperature, and the other, which
may be associated with the self-diffusion of amorphous
substances, is dependent on temperature. The first
is termed “ athermic,” the second “ thermic,” plas-
ticity. The experimental method, and a means of
transporting liquid helium, are described in. detail.
A. B. D. cassie.

Determination of molecular velocities and
proof of the cosine law. P. crausing (ANN.
Physik, 1930, [v], 7, 569—57S).—An expression de-
rived for the mean time taken by a molecule in its
zig-zag path down a long capillary tube (cf. this vol.,,
34) is tested experimentally for argon and neon at the
ordinary temperature. It is necessary to assume that
during its passage down the tube the molecule does
not collide with another, and that the adsorption
time of the molecules on the glass walls of the tube is
so small that the time of travel down the tube is
independent of it. From the experiments it is shown
that the cosine law for diffuse scattering of molecules
is correct for argon and neon at glass at the ordinary
temperature, and that the mean molecular velocity
agrees with the Maxwell velocity distribution.

A J. Mee.
Critical constants of carbon dioxide-oxygen
mixtures. H. S. Booth and J. M. carter (J.

Physical Chem., 1930, 34, 2801—2825).—The maxi-
mum temperatures of condensation, the critical tem-
peratures, and the corresponding pressures have been
determined for the following volume mixtures of
oxygen and carbon dioxide : 1:1, 3:2, 7:3, 4:1,
and 9:1, respectively, in an apparatus specially
designed for the study of critical phenomena at low
temperatures. Mixtures containing 50% or less of
carbon dioxide should not lose their uniformity under
the ordinary conditions of transport or storage. The
mixture containing 50% CO, cannot be liquefied at
all above —8-4° and cannot be completely liquefied
above —35-7°. With less carbon dioxide even lower
temperatures are required. A discontinuity in the
critical curve of the mixtures is shown by those which
contain from 62% to 97% O,. The curve represent-
ing the maximum temperatures of condensation also
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shows a discontinuity for mixtures containing 88—
98% 0.,. Solid carbon dioxide is soluble to about
.3% in liquid oxygen near,its critical temperature.
The retrograde phenomena are explained.
L. S Theobald.
Changes in volume and temperature that
accompany the mixing of organic liquids. I.
E. It. washnburn and A. Lightbody (\] Physical
Chem., 1930, 34, 2701—2710).—The changes in tem-
perature and volume which accompany the mixing
of methyl, ethyl, and isopropyl alcohols with benzene
and with toluene, respectively, have been determined.
The maximum temperature changes become greater
as the homologous series is ascended and the volume
changes appear to vary in a regular manner, but no
simple relation exists between the temperature and
volume changes for a given mixture. The presence
of water in the system ethyl alcohol-benzene increases
the magnitude of both changes. L. S. Theobatad.

Application of the Debye dipole theory to

binary liquid mixtures. [IIl. Derivatives of
ammonia. J. M. Fogelberg and J. W. W ittiams
(Pliysikal. z-, 1931, 32, 27—31; cf. A., 1928, 578,

1180).—The structure of the ammonium group is dis-
cussed. The ammonium model, consisting of a pyra-
mid in which the nitrogen atom is situated at the point
of the pyramid, is in agreement with stereochemical
observations, and also with the dipole moment data.
The dipole moments of a number of aromatic and
aliphatic amines have been determined to ascertain
whether they can be classed as ammonium derivatives.
The binary mixture method, previously developed,
was used. Values for the dielectric constants and
densities are given. The conditions under which the
dipole moments can be calculated are stated.
A. J. Mee.

Theory of orderly structure of solid solutions.
C. Wagner and W. schottky (Z. pliysikal. Chem.,
1930, B, 11, 163—210).—The array of the particles
in the lattice of a solid binary compound will be
disturbed if an excess of one component is introduced
so as to form a solid solution, and some of the par-
ticles will be wrongly placed as compared with the
original lattice, either through the formation of a solid
solution of the interstitial or substitutional type, or
by the appearance of empty places in one of the partial
lattices. By a combination of thermodynamical and
statistical methods it has been possible to determine
the number of such points of disarray and the activi-
ties and chemical potentials in solid solutions of the
various types as functions of the composition. In
solid solutions with metallic lattices the relationship
between electrical resistance and composition is de-
pendent on the number of points of disarray. It is
considered that even when the composition of the
solid solution corresponds with a simple stoicheio-
metric ratio some points of disarray are present, and
the ratio of the number of points of disarray to the
total number of lattice points in the crystal is termed
the “ degree of disarray.” Various examples of the
calculation of this quantity from experimental data
are given. R. cutninr.

Isomorphism between oxides of quadrivalent
metals. Systems Ce02Th02 Ce02Zr02 and
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Ce02Hf02 L. Passerini (GaZZetta, 1930, 60,
762—776).—An X-ray examination by the powder
method has been made of the various binary solid
solutions of the above oxides obtained by calcination
at about 800° of the solid solutions of the correspond-
ing hydroxides, which were prepared by precipitation
with potassium hydroxide of solutions containing the
required amounts of the metallic nitrates or sulphates.
The binary solid solutions of the dioxides, like the
dioxides of cerium and of thorium, crystallise in the
cubic system with a lattice of the fluorite type. In
the system Ce02ThO02the components are soluble in
one another in all proportions and the lattice con-
stants and densities vary regularly with the composi-
tion of the solid solution. In the other two systems
the solubility is only partial, the maximum solubilities
being approximately 27% of zirconium oxide in
cerium oxide, 23% of cerium oxide in zirconium oxide,
25% of cerium oxide in hafnium oxide, and 32% of
hafnium oxide in cerium oxide. By extrapolation
from the data for the solid solutions the following
lattice dimensions have been obtained for the cubic
form of zirconium dioxide and for the probable cubic
form of hafnium dioxide : Zr02 a 5-065d:0-01 A,
v 129-94x 10-24 c.c., d 6-27; Hf02 a 5-115+0-01 A,
v 133-82x 10~ c.c.,, d 10-43. These two oxides have
a fluorite type lattice. The calculated diameter of
the Hf++++ ion is 1-79 A. For the binary systems
investigated the solubility in the solid state depends
on the difference between the diameters of the metallic
ions. O.J. Watker.

Thermal conductivity of copper alloys. |II.
Copper-tin. 1ll. Copper-phosphorus. C. S.
smith (Amer. Inst. Min. Met. Eng. Tech. Pub., 1930,
No. 360, 11 pp.).—The addition of tin rapidly reduces
the thermal conductivity of copper (0-941 g.-cal. per
cm.2per cm. per sec. per 1°) until with 10-41% Sn it
is only 0-121 at 20°; 0-93% of phosphorus reduces
the value to 0-129. The electrical conductivity de-
creases more rapidly on alloying than does the thermal
conductivity. The Wiedemann-Franz-Lorenz ratio
increases rapidly at first, but beyond 2-0% Sn or
0-15% P it remains nearly constant.

Chemical Abstracts.

X-Ray investigation of the system cadmium-
magnesium. U. Dentinger (Z. anorg. Chem.,,
1930,194, 223—238).—X-Ray diagrams of cadmium-
magnesium alloys show the existence of two series of
mixed crystals, a and p, of which the axial ratios are
1-89 and 1-62, respectively, at all concentrations;
no phase having a different lattice type appears to
exist. Powder diagrams of the compound CdMg3,
which has the p structure, resemble closely those of
pure magnesium and indicate a regular distribution
of cadmium in the magnesium lattice without appre-
ciable distortion. The cell constants a and c of the
compound are 3-13 and 5-07 A., as compared with
3-19 and 5-16 A. for magnesium ; the observed density
of the compound is 3-49, whilst that calculated on an
assumption of atomic substitution is 3-45. The com-
pound CdjMg, which is of the a type, is formed in the
analogous manner by substitution of magnesium
atoms in the cadmium lattice, of which the lattice
constants a and c¢ diminish from 2-96 and 5-63 A. to
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2-93 and 5-53 A. The transformation experienced
by cadmium when subjected to pressure (3000 atm.)
appears to be reversible, but by hammering a cad-
mium-magnesium mixed crystal containing 50 at.-%
of magnesium a permanent change from the
cadmium to the magnesium type of lattice takes
place; the presence of magnesium thus lowers the
pressure necessary to cause the cadmium transform-
ation. This phenomenon is thermodynamically in
accordance with the smaller cell volume of the
magnesium type of mixed crystal. H. F. Gillbe.

Electrical conductivity and thermal expansion
of magnesium-cadmium alloys. . crube and
E. Schiedt (Z anorg. Chem., 1930,194, 190—222).—
The variation with composition of the conductivity
and thermal expansion of magnesium-cadmium alloys
has been determined between 50° and the m. p. The
conductivity-composition isotherms at 50° exhibit
three sharp peaks corresponding with the compound
MgCd and the compounds Mg3Cd and MgCd3; at
higher temperatures the maxima become flatter, since
the compounds are stable only at relatively low tem-
peratures. MgCdg separates at 89° on cooling the
cadmium-rich a-mixed crystals, and Mg3Cd at 150°
from the magnesium-rich (3-mixed crystals; MgCd
decomposes at temperatures above 251°. Cadmium
and MgCd3, as well as MgCd3 and MgCd, form con-
tinuous series of mixed crystals at the ordinary tem-
perature, whereas MgCd and Mg3Cd have only limited
mutual solubility. The a'-mixed crystals, stable at
the ordinary temperature, contain from 0% to 65% of
magnesium, whilst the p'-mixed crystals contain from
100% to about 60% of magnesium. The heterogeneous
region at 61—67% magnesium vanishes at 150°, but
at 100° a second heterogeneous region appears at 28—
33% magnesium. The transformation of the a'- and
P'-mixed crystals into the a- and p-types, stable at
higher temperatures, has been investigated, and the
limits of co-existence of the various phases have been
determined. For alloys containing 40—60% and
70—80% of magnesium the temperature coefficients
of the conductivity and thermal expansion are at
first constant, and then, at 70—80° below the transi-
tion interval, increase slowly ; in the transition range
the increase becomes abrupt, and finally, after the
transition has been completed, the coefficients fall to
a small constant value. The transitions thus appear
to take place in two stages, of which the first involves
the gradually accelerated breakdown of the regular
orientation of the atoms and the second the rearrange-
ment of the still partly oriented atoms into the struc-
ture of the mixed crystals stable at the higher tem-
perature. H. F. Gitroe.

Equilibrium relations in aluminium-magnés-
ium silicide alloys of high purity. E. H. Dix,
jun., F. Ketler, and R. W. Graham (Amer. Inst.
Min. Met. Eng. Tech. Pub., 1930, No. 357, 15 pp.).—
Aluminium containing 0-14—2-37% of Mg2Si was
investigated. At the eutectic temperature, 595°, the
solid-solubility of MgZSi is 1-85%; it decreases with
falling temperature, being less than 0-27% at 200°.
The mechanical properties of the alloys were studied.

Chemical Abstracts.
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Equilibrium relations in aluminium-antimony
alloys of high purity. E. H. Dix, jun., F. Keller,
and L. A. Wirttey (Amer. Inst. Min. Eng. Tech. Pub.,
1930, No. 356, 9 pp.).—The solid-solubility of anti-
mony is less than 0-10% at 645°. The eutectic lies at
1-1% Sb and 657°. Chemical Abstracts.

Constituents of aluminium-iron-silicon alloys.
W. L. Fink and K. R. Van Horn (Amer. Inst. Min.
Met. Eng. Tech. Pub., 1930, No. 351,11 pp.).—X-Ray
examination of the annealed alloys confirms Dix and
Heath’ results. The a ternary constituent appears
to be a solid solution of silicon in the compound
FeAl3. The p constituent is a ternary compound
which may contain excess of aluminium in solid
solution. Chemical Abstracts.

Strontium amalgams. G. Devoto and E.
Recchia (Gazzetta, 1930, 60, 688—692).—A thermal
analysis has been made of strontium amalgams con-
taining up to approximately 20 at.-% Sr. A com-
pound, SrHg8, is formed by a transition which occurs
at 262°. A slight arrest is found at 39°, which may
be due to the compound SrHg12 and a eutectic point
occurs at —43°, with approximately 1-1 at.-% Sr.
The initial b. p. of mercury in these amalgams is 390°,
compared with 337° for calcium amalgams.

F. G. Tryhorn.

Multicomponent systems containing iron.
1. System iron-phosphorus-silicon. W.
Hummitzsch and F. Sauerwald (Z. anorg. Chem.,,
1930, 194, 113—138).—The system Fe-FeZP-FeSi
has been investigated thermally and microscopically.
Fe2P and FeSi form a quasi-binary system, the com-
ponents being completely miscible when fused and
immiscible when solid ; the eutectic mixture formed at
1185° contains Si 15-0, P 12-05%. Fe3P and FeSi do
not form a quasi-binary system; Fe3P melts incon-
gruently at 1165—1173°, and the liquidus curve which
commences at this point rises to a maximum, but
there is no evidence for the existence of a compound
such as 2Fe3P,FeSi; the eutectic formed at 1180°
contains P 8-95%, Si 14-42%. Mixtures containing
S% P exhibit two binary eutectics, viz., with mixed
crystals arid Fe3P (1027°) and with mixed crystals and
FeSi (1147°) as solid phases, whilstat a slightly lower
phosphorus content (7-45%) a ternary eutectic
mixture containing Si 6-35% separates at 1018°, the
phases being ternary saturated mixed crystals of
unknown composition, Fe3P, and FeSi. An invariant
point exists at 1110°, corresponding with the trans-
formation liquid + FeZP=Fe3 + FeSi; the liquid
phase contains P 6%, Si i3-55%. There is no
evidence of a thermal effect due to the compound
Fc3Si2 H. F. Gillbe.

Peaks in the isotherms of the electrical con-
ductivity of metallic mixed crystals. G. Grube
and J. Hirte (Z. anorg. Chem., 1930,194, 179—189).
—The application of measurements of electrical
conductivity to the investigation of changes in metallic
systems which cannot be studied by thermal methods
is described; a particular case is that of transform-
ations in solid alloys, which often take place with
extreme slowness. The types of isotherm to be
expected when the two components form an undis-
sociated compound which yields mixed crystals with
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each component, and when transformations take
place in the solid state, are described for the three
cases in which the transformation temperature is
(1) lowered by each component, (2) raised by each
component, (3) raised by one component and lowered
by the other. In case (1) the maximum in the con-
ductivity isotherms does not vary with temperature;
in the second case, as the temperature falls, secondary,
flattened maxima appear at concentrations above and
below that of the peak due to separation of the com-
pound, and at low.temperatures the isotherm becomes
a smooth curve with a pronounced minimum; in
case (3) a flattening and displacement of the peak
takes place, and flattened secondaries appear. The
maximum may be displaced in case (1) if the com-
pound undergoes partial dissociation. Since the
conductivity of an alloy is a function of the volume
and not of the mass, the composition by volume should,
theoretically, be employed; nevertheless, the ordinary
weight composition-conductivity curves exhibit the
displacement of the maxima, and for the investigation
of the limits of existence of the various phases temper-
ature-resistance curves are satisfactory.
H. F. Giribe.

X-Ray study of the A3 point of iron and some
iron-nickel alloys. 0. L. Roberts and W. P.
Davey (Met. and Alloys, 1930, 1, 648—654).— The
lattice parameters at the ordinary temperature for
alloys containing 0, 0-87, 1-04, 2-78, 4-27, 11-73, and
13-21% Ni are, respectively, 2-85S, 2-864, 2-866,
2-851, 2-849, 2-848, and 2-846 A., indicating that the
first 1—2% Ni stretches, whilst 3% or more contracts,
the iron lattice. The transition temperature for
the change body-centred ->face-centred iron lies
between 907;3° and 91073°. The Ac3 points for
alloys of iron and nickel containing 1-04, 2-78, 4-27,
11-73, and 13-21% Ni lie, respectively, between the
limits S20—S15, 720—715, 660—655, 525—520, and
520—515°, all ;3°. The Ac3 and Ar3 points do not
coincide. The fractional lowering of the Ac3 point is
greater for the first 10% Ni than for larger per-
centages. Chemical Abstracts.

Transformation of austenite at constant sub-
critical temperatures. E. S. Davenport and
E. c. Bain (Amer. Inst. Min. Met. Eng. Tech. Pub.,
1930, No. 348, 30 pp.).—In all the carbon steels ex-
amined, the transformation was most rapid at about
540°. In the range from Acl to 500° the transform-
ation time decreases with cither increasing or de-
creasing carbon content as the eutectoid recedes.
Manganese retards markedly the transformation. At
lower temperatures both carbon and manganese
decrease the rate of transformation. The small
amount of chromium (0-26%) in a low alloy steel
retards the reaction of the austenite. Two methods
for determining the rate of transformation, suitable
respectively for temperatures above 300° and for
low temperatures, are described.

Chemical Abstracts.

Systems of four immiscible liquid layers.
E. L. Smith (Nature, 1931, 127, 91).— A four-phase
system can be produced at the ordinary temperature
by mixing hexane (or light petroleum) 12 c.c., aniline
7 c.c., and oleic acid 0-5 c.c., and adding 10 c.c. of
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O-SIV-aqueous sodium hydroxide to saponify the fatty
acid and salt out the soap. The addition of 1-5 c.c.
of alcohol, although not essential to the system,
greatly reduces the time required for separation into
layers. A rise in temperature or an increase in
concentration of electrolyte favours the miscibility of
the hexane (first layer) and the aniline (third layer)
which then form the top layer. L. S. Theobald.

Variation with temperature of the solubility
of the rare gases in liquids. G. Tammann (Z.
anorg. Chem., 1930, 194, 159—161).—The function
(1/1og 2)[d(log I)jdT], where Iis the solubility of a gas
in a liquid at T° Abs., has been calculated for solutions
of helium, neon, and argon in a number of non-
aqueous solvents at temperatures between 18° and
37°, and is sjiown to assume an average value equal to
—1/T, a condition theoretically necessary if the heat
change Q corresponding with a chemical reaction
between the gas and the solvent molecules is zero.
The experimental error in the determination of I is,
however, too great to permit a decision as to the
actual value of Qin any particular case. The temper-
ature variation of the solubility of argon and neon in
water, as determined by a number of observers,
indicates that in this solvent Qis not zero.

H. F. Gitibpe.

Solubility effects. VII. Thiocarbamide
antipyrine, caffeine-antipyrine. E. Otiveri-
Mandatla and L. Irrera (Gazzetta, 1930, 60, 872—
877; cf. A. 1927, 303).—The solubility of thio-
carbamide and of caffeine in water is considerably
increased by the addition of antipyrine. Two
supposed criteria for the recognition of complex
formation in solution are discussed, viz., (a) determin-
ation of the temperature coefficient of solubility, and
(6) determination of f.-p. depressions. The former
method does not constitute a sure basis for deciding
what molecular complexes are present in a solution,
and the two methods often give different results. In
the case of thiocarbamide and antipyrine the former
method suggests that no compounds are formed in
solution, whereas for solutions of caffeine and anti-
pyrine both methods indicate the formation of a
caffeine-antipyrine compound. 0. J. Walker.

Is there an intermediate horizontal portion
between two eutectic points in the fusion curves
of binary systems ? N. A. Pushin and I. I.
Rikovski (Z. physikal. Chem., 1930, 151, 257—268;
cf. Kremann and Pogantsch, A., 1924, i, 52).—Thermal
analysis of the systems m-dinitrobenzcne-o-phenylene-
diamine, m-dinitrobenzene - m-phenylenediamine,
benzamide-m-nitrophenol, benzamide-p-nitrosodi-
methylaniline, and benzophenone-pieric acid affords
no indication in any of the existence of a horizontal
portion joining two eutectic points, and the molecular
compounds assumed by Kremann to account for it
do not exist. An equimolecular compound is formed
between m-dinitrobenzene and naphthalene, but the
diagram is of normal type, F. L. Usher.

System thorium nitrate-ether-water between
0° and 20°. P. Misciattelli (Gazzetta, 1930, 60,
833—838).—The solubility of thorium nitrate in
water between 0° and 20° has been determined, and
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solubility data and triangular diagrams are given for
the ternary system with ether at 0° and 20°.
0. J. Waltker.
System wuranyl nitrate-ether-water between
0° and 20°. P. Misciattelli (Gazzetta, 1930, 60,
839—842; cf. preceding abstract).—Solubility data
and triangular diagrams are given for the system at 0°
and 20°. " 0. J. Walker.

Extraction of phenols from alkaline solution
with ether. G.Vvavon andJ. Paira (Ann. Off. Nat.
Combust, lig., 1929, 4, 997—1013; Chem. Zentr.,
1930, ii, 234—235).—The following phenols were
prepared by the Fries displacement from tolyl
acetates : o-methyl-p-ethyl-, b. p. 21S—220° (p-nitro-
benzoate, m. p. 70—71°; dinitrobenzoate, m. p. 137—
13S°; arylglycollic acid, m. p. 125—126°); wi-methyl-
o-ethyl-, b. p. 215—219°, m. p. 44—45f (as above,
in. p. 88—S9°; m. p. 115—116°; m. p. 94—95°);
M-mcthyl-p-ethyl-, b. p. 230—233°, m. p. 26—27° (as
above, m. p. 116°; m. p. 128°, m. p. 131—132°);
p-raethyl-o-ethyl-, b. p. 215—219° (as above, m. p.
95—96°; m. p. 136—137°; m. p. 132—133°). The
extraction coefficients of the phenols for ether are,
respectively, 65, 66, 43, 74. The hydrolysis of phen-
oxides and the extractability by ether are not com-
pletely parallel. «i-Cresol and thymol are readily,
phenol and o-cresol fairly readily, and m- and o-cresol
with difficulty separable by fractional extraction with
sodium hydroxide; p- and m-cresol are not thus
separable. With o-cresol and a-naphthol separation
can be effected with 20% sodium hydroxide and ether,
but not by 4% sodium hydroxide. Butyl ether is
ineffective; benzene gives slight, and carbon tetra-
chloride partial, separation. Various phenols were
isolated from a crude Saar tar and identified.

A. A. Eleridge.

Sorption of water vapour at low pressures by
activated charcoals. I. A.J. Allmand and R. B.
King (Proc. Roy. Soc., 1930, A, 130, 210—217).—
The sorption of water vapour by six specimens of
activated charcoal has been measured at 25° over the
pressure range 1(H to 10-3 mm., the experimental
method used being very similar to that described by
Chaplin (cf. A., 1929, 133). The final isothermals ob-
tained are apparently reversible. The influence of
traces of residual gas present in the charcoal surface
on the nature of the isothermal is discussed. It is
found that the heat of adsorption of water vapour rises
with decrease in the quantity adsorbed, as in the case
of carbon tetrachloride (following abstract). Ad-
sorbed water vapour appears to be less effective than
other vapours in freeing a charcoal surface from its
residual layer of bound oxygen or adsorbed carbon
dioxide. L. L. Bircemshaw.

Sorption of carbon tetrachloride at low pres-
sures by activated charcoals. V. A. J. All-
mand and A. Puttick (Proc. Roy. Soc., 1930, A, 130,
197—209; cf. A., 1930, 1513).—Experiments have
been carried out which indicate that the effect of liigh-
temperature degassing can be much greater than was
previously found, but support the views already
advanced on the part played by adsorbed oxygen
(loc. cit.). In the case of a chemically-activated char-
coal and carbon tetrachloride, a charging pressure of
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about OT mm. at 25° is insufficient to clean up
adsorbed oxygen from the charcoal surface, but this
can be effected in practice by a charging pressure of
1-0 mm. An isothermal has been determined over a
large pressure range (3-3xI0*2 to 70-45 mm.) in a
single experiment, the higher pressures being read by
a mercury manometer and the lower by the Pirani
gauge; the results indicate that the readings of the
latter instrument are valid. Further evidence of the
discontinuous nature of these isothermals has been
obtained. L. L. Bircumshaw.

Swelling of charcoal. |.
ments with water vapour, carbon dioxide,
ammonia, and sulphur dioxide. D. H. Bangham
and N. Faknoury (Proc. Roy. Soc., 1930, A, 130,
81—89).—A form of extensometer is described by
means of which simultaneous measurements can be
made of the percentage linear expansion (x) of a rod of
wood charcoal and the weight (s) of gas taken up per
unit weight of the adsorbent. In the case of ammonia,
carbon dioxide, and sulphur dioxide the swelling is
given by equations of the type z=k[s/(S—s)], where k
and S are constants characteristic of each gas. An
additional term is necessary to represent the behaviour
of water vapour. The values of the constant S repre-
sent nearly equal volumes of the normal liquids at the
experimental temperature. It is found that for any
given value of s the corresponding x is slightly greater
at higher temperatures. It is suggested that the
expansion is caused by the pressure exerted by the
adsorbed molecules at sharp re-entrant angles in the
surface of the adsorbent.

Preliminary experi-

L. L. Bircumshaw.

Adsorption from solution by asb-free, adsor-
bent charcoal. VI. Adsorption of invertase.
E.J. Mitter and S. L. Bandemer (J. Physical Chem.,
1930, 34, 2666—2692; cf. A., 1928, 831).—The
adsorption of invertase by blood-charcoal purified as
previously described (A., 1927, S21) and the effect of
adsorption on the inverting power of the enzyme have
been investigated. As is the case with acids adsorbed
by charcoal, large amounts of invertase can be adsorbed
with complete loss of the power to invert sucrose.
Adsorption of still larger amounts results in the
retention of some activity by the invertase. Purific-
ation of the invertase results in a large decrease in
adsorption. Ash-free charcoals from other sources
show inactivation, but with unpurified charcoals some
activity is retained by the enzyme. Displacement or
reactivation of the adsorbed invertase was without
success, suggesting that the invertase complex under-
goes decomposition when adsorbed on charcoal. The
presence of acetic, benzoic, or hydrochloric acid in the
invertase solution or of acid adsorbed on the charcoal
increases the adsorption of invertase by the latter, but,
under these conditions, an inverting activity up to
50% is retained by the enzyme.. The age, concen-
tration, and method of preparation of the invertase,
time of contact with adsorbent, the presence of acids,
and previous treatment of the charcoal are the main
factors controlling adsorptions. Freshly-ignited char-
coal adsorbs much larger amounts of invertase and the
inactivation after adsorption is less complete. The
addition of gum arabic to an invertase solution of low
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yeast gum content causes the invertasc to show a
behaviour on adsorption which is the same as that of
an invertase of high yeast gum content. Yeast gum
and gum arabio are both considered to function as
protective colloids for the invertase. The present
work favours the view that the active group of the
invertase is of colloidal dimensions.
L. S. Theobald.
Adsorbed moisture in Kanbara clay. H.
Isobe (Sci. Papers Inst. Phys. Chein. Res. Tokyo,
1930, 14, 229—274).—Acid, neutral, and alkaline
Kanbara clays are found together at different levels,
the acid clay being uppermost. The acidity or
alkalinity of the clay is due to the presence of soluble
acids or alkalis which can readily be washed out,
leaving a neutral clay. Measurements of the adsorp-
tion coefficient for water by the dried clay give values
between tlio extremes 8-2 and 25-8%; the adsorptive
power is not affected by heat treatment below 275°,
but decreases as the baking temperature rises above
400°. Neutral clay has the highest adsorbing power.
The acidic, neutral, and alkaline clays have different
water vapour pressures, but the vapour-pressure curve
of neutral clay is the same whether naturally neutral,
or neutralised with acid or alkali, or by washing with
water. The various ways in which water may be
taken up by the dried clay are discussed in relation
to the experimental results. The amount of water re-
tained in relatively large crevices depends on the poros-
ity of the sample and varies between 20% and 50%.
The water adsorbed by capillary action varies from
20% to 35% and the vapour-pressuro curve of this part
can be expressed by the equationa=aPn. About2% to
18% of the water can be ascribed to true adsorption at
the surface of the clay, and the vapour-pressure curve
is represented by the formula a=kPlln,where ljnhasa
value between 0-46 and 0-5S.  When the clay is heated
between 600Dand 800° a molecule of water of crystallis-
ation is expelled and X-ray investigation shows that
the crystal structure of the clay changes from hexa-
gonal to cubic. At the m. p., 1300°, Kanbara clay
expels water vapour, which must be water internally
combined in the clay. The chemical reactions of
Kanbara clay are consistent with the proposed
formula, viz., [AI(Si04Si023]H4AIMgH20.
E."S. Hedges.
Rigidity of adsorption layers. D. Talmud, S.
Suchowolskaja, and N. Lubman (Z. physikal.
Chem., 1930, 151, 401—412).—The force required to
rupture the adsorption layer formed at a solution-air
interface has been determined for various capillary-
active substances, both soluble and insoluble. The
substances studied were palmitic, oleic, heptoic, and
octoic acids, cetyl alcohol, ethyl oleate, aniline, and
saponin. In every case a well-defined maximum of
rigidity was found for a surface concentration lower
than that corresponding with a eclose-packed uni-
molecular layer. The surface concentrations corre-
sponding with maximum rigidity coincide with those
at which air bubbles blown with the respective solu-
tions exhibit their maximum stability. These results
support Talmud’ theory, according to which the
molecules in an unsaturated adsorption layer are
only partly oriented and behave as a two-dimensional
liquid crystal. F. L. Usher.

1G1

Adsorption time and its measurement by
streaming methods. P. Clausing (Ann. Physik,
1930, [v], 7, 521—568).—The apparatus used in the
determination is described (cf. this vol., 34), together
with the construction of the ionisation manometer
employed. The results of the experiments with
argon, neon, and nitrogen, with glass as adsorbent,
are discussed. It seems that the experiments with
argon and nitrogen are not readily reproducible, in
spite of the fact that the streaming tube was perfectly
cleaned each time. It was found possible, however,
to reproduce the temperature coefficient of the adsorp-
tion time, and this is determined exactly for the
adsorption of argon on glass. The experiments with
nitrogen were not so conclusive, and all that can be
said is that the adsorption time for the same temper-
ature interval is of the same order as that for argon.
These values are also in agreement with those found
by Langmuir. For neon and glass between the same
temperature interval (78—90° Abs.) the adsorption
time is less than 2x 10~7sec. The use of the method
for similar determinations with different materials is
discussed. A. J. Mee.

Atomic theoretical explanation of adsorptive
power. F. London and M. Polanyi (Naturwiss.,
1930, 18, 1099—1100).—Previous theories of adsorp-
tion are briefly discussed and a new theory, based on
London’s conception (A., 1930, 1239) of molecular
forces, is put forward to explain adsorptive power.

W. R. Angus.

Boedeker's adsorption equation. L. Wonler
and W. Wenzel (KO”Oid-Z., 1930, 53, 273—288).—
The adsorption of acetic, propionic, butyric, and
valeric acids by charcoal has been studied between 20°
and 80°. W.ith rising temperature the exponent n of
the adsorption isotherm rises and the constant a falls
proportionally. By extrapolating to the b. p. the
value of n for acetic acid becomes 1. In the presence of
large amounts of carbon the distribution law holds for
all four acids whendilute. The adsorption of paraffin
from,light petroleum by carbon is less, the higher isthe
b. p. ofthe petroleum; the exponent is 0-4 for pentane,
0-74 for petroleum of b. p. 143°, and tends asymptotic-
ally towards 1-0 with rising b. p. of the solvent. The
variation of the adsorption -with temperature is small.
Ether as a solvent behaves as a saturated hydrocarbon
having the same b. p. At high dilutions the adsorp-
tion of chloride, thiocyanate, and iodate ions from
electrolyte solutions gives the exponent 1= 1, but
with increasing concentration the value rapidly falls
to a fraction. In very dilute ammonium tliiocyanate
solution, when the amount of adsorbent is sufficient,
solvent and solute are adsorbed in equal amounts and
the concentration of the solution does not change.
With smaller amounts of carbon the adsorption curve
passes through a maximum, which is followed by a
minimum,and the maximum of adsorption corresponds
with the maximum turbidity of the suspension after
shaking. The distribution law, -with n—1, holds over
a wide concentration range for the adsorption of
carbon dioxide from aqueous solution by carbon.
The tendency of the exponent towards 1 in so many
cases leads to the view that adsorption is a modified
distribution influenced in velocity and equilibrium
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by the solid phase. The factors determining the
adsorption exponent are considered to be the structure
of the adsorbent surface, and polar properties, degree
of solvation, and thermal agitation of the molecules of
solute. Saturation of the adsorption layer occurs the
more quickly the smaller is the adsorption exponent.
The rise of the exponent and fall of the constant with
rising temperature are due to the inhibition of the
adsorptive force through thermal agitation. The
fundamental difference between distribution and
adsorption is in the ease of solvation of the solute in
the two phases. E. S. Hedges.

Drop method of measuring surface and
boundary tensions. J. Traube (Kolloid-Z., 1930,
53, 300—303).—A reply to Junker (A., 1930, 1109).
The paper cited is said to lead to false ideas of the
accuracy of the drop method. E. S. Hedges.

Electrocapillarity. [Ill. Surface tensions of
solutions containing two surface-active solutes.
J. A.V.Butler and C. Ockrent (J. Physical Chem.,
1930, 34, 2841—2859; cf. A., 1930, 1514).—Lang-
muir’s adsorption theory has been applied to the
simultaneous adsorption of two solutes from solution
and the surface tension effects have been evaluated.
In the absence of interaction between molecules in the
surface layer, the lowering of surface tension produced
in the presence of a surface-active substance at a
concentration c1 by a second at concentration c2 is
given by the equation Ay2=52log [I-(-cZa2(1+ ci/ai)],
where the lowering of y of the first substance alone is
given by Szyszkowski’s equation Ayl=61log (1+
cl/al). Measurements of the surface tensions at the
air interface of aqueous solutions of ethyl and propyl
alcohols, and of propyl alcohol and phenol, made by
the capillary rise method at 20°, are in good agreement
with these equations. Electrocapillarity curves have
been derived for solutions of caffeine and phenol in
0-5il/-sodium sulphate over wide ranges of concen-
tration and the lowerings of surface tension obtained
are in satisfactory agreement with a form of Szyszkow-
ski’s equation modified to fit the case of highly active
solutes. Similar measurements have been madfe for
mixtures of sodium cinnamate and sodium o-toluate
in 0-5J/-sodium sulphate. The effect of the o-toluate
on the surface tension of solutions of the cinnamate is
less than that predicted by theory, and the deviations
are ascribed to the effect of the electric charges of the
adsorbed cinnamate ions which tend to prevent the
adsorption of further ions of the same sign.

L. S. Theobald.

Surface tension of soap solutions and its
relation to the thickness of adsorbed films. R.
Bulkley and F. G. Bitner (Bur. Stand. J. Res., 1930,
5, 951—956).—The sharp minimum which has been
observed in the surface tension-time curves of certain
soap solutions by earlier workers is shown to be due to
the action of the carbon dioxide in the air on the dis-
solved soap and does not occur when the measurements
are made in purified ah’. A. R. Powell.

Change of the temperature of maximum
density of aqueous solutions and of the surface
tension in relation to the concentration. G.
Tammann and A. Rohmann (Z. anorg. Chem., 1930,
194, 273—277).—The temperature of maximum
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density Tm has been calculated for aqueous solutions
of a number of volatile liquids which cause T,,, to vary
with concentration according to a parabolic law.
Since in all cases the values obtained are smaller than
the observed values, the internal pressure of the solu-
tion is diminished by the solute, and by assuming that
Tm is influenced to the same extent by a change of
internal pressure as by a change of external pressure,
the magnitude of the effect has been calculated. At
low concentrations the reduction of the internal
pressure 8* produced by the aliphatic alcohols is
proportional to the concentration. Although on
account of interfacial adsorption and of the influence
of the size and form of the molecules the surface
tension of a solution is not proportional to the internal
pressure, for capillary-inactive solutes such as sodium
chloride the lowering of the surface tension 8a is
proportional to the fractional molar concentration of
the solute and 8g/8lc varies from 13 to 72, whereas for
active substances such as propyl alcohol 8cj/Sk lies
between 5000 and 70,000. H. E. Gitibe.

Adherence of quartz powder in electrolyte
mixtures. A. VOX Buzagh, H. Feeundlich, and
J. Tamchyxa (KO”Oid-Z., 1930, 53, 294—300)—
Parallelisms between the adherence of microscopic
quartz particles to a quartz plate in the presence of
electrolyte solutions, as determined by the angle of
tilt method, and the coagulation of hydrophobic
sols are pointed out. In mixtures of electrolytes an
antagonism of cations has been observed, especially
between lithium chloride and aluminium or magnesium
chloride. The effectis smaller when the lithium salt is
replaced by salts of sodium or potassium. The order
of adding the electrolytes has no influence in this case.
The angle of tilt in pure electrolyte solutions containing
the same cation varies considerably with the nature of
the anion, the anion effect being greater for potassium
than for lithium salts. W ith increasing concentration
the increase in the angle of tilt becomes less as the
valency of the anion increases. The experiments
confirm the view that ion-antagonism, coagulation,
and the adherence of particles depend mainly on the
oppositely charged ion, and not only on its discharging
effect, but also on the alteration in the thickness of
the boundary layer. The similarly charged ion has
also an influence, which is confined mainly to its
effect on the properties of the adsorption layer.

E. S. Hedges.

Reflexion and duration of sojourn of metal
atoms at an oil surface. G. Veszi (Z. physikal.
Chem., 1930, B, 11, 211—221).—From observations
of the displacement on reflexion of atoms incident
normally on the surface of a rapidly flowing stream of
oil, it appears that atoms of zinc, cadmium, and bis-
muth show a period of the order of 10~5to 10-4 sec.
between incidence- and reflexion. In the case of
thallium and lead, however, no definite evidence of
sojourn on the oil surface was obtained.

R. Cuthirr.

Movement of xylene drops on the surface of an
aqueous solution of »»-propyl alcohol. G. G
Kandilarov (KO”Oid-Z., 1930, 53, 304—306).—
When drops of n-propyl alcohol are added to water on
the surface of which a few drops of xylene have
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spread, the xylene collects at the sides of the con-
taining vessel and finally gathers into drops, which
execute movements similar tothose of camphor
particles on a water surface. An explanation in
terms of surface tension alterations is given.
E. S. Hedges.
Structure of thin films formed from solutions
of crystallisable and non-crystallisable sub-
stances. G. Tammann and H. E. von Gronow (Z
anorg. Chem., 1930, 194, 268—272).—The question
is discussed as to whether substances such as gums,
which do not crystallise from aqueous solution, are
capable of forming unimolecular layers composed of
oriented molecules when the solutions are slowly
evaporated, and experiments are described showing the
changes which take place when films of sodium oleate
and other soap solutions are slowly evaporated. The
thickness of a sodium oleate film assumes values
which are multiples of 4-2 jgr, in agreement with
Perrin’s value for the thickness of unimolecular films
of sodium oleate; for potassium undecoate the films
are 25% thinner. By study of the changes which
occur as crystallisation takes place it appears that
the films are strongly supersaturated liquid layers in
which the soap molecules are already partly oriented.
The power of orientation is restricted to those mole-
cules which are able, under the conditions of the ex-
periment, to undergo crystallisation.
H. F. Gillbe.
Dialysis of solutions of sodium hydrogen
carbonate. E. Canals and J. Datibian-Delisle
(Bull. Soc. Chim. biol., 1930, 12, 1158—1161).—The
dialysis of aqueous solutions of sodium hydrogen car-
bonate of various concentrations through parchment
membranes has been investigated. The ions Na‘ and
CO./"do not pass through the membrane in equivalent
amounts except at a concentration of approximately
0-5A7; solutions more dilute or more concentrated
than this have accordingly an excess of one ion. This
inequality has a maximum in 0-25A7solution.
F. 0. Howitt.
Stationary states at non-living membranes.
J. Straub (Chem. Weekblad, 1930, 27, 672—674).—
The hypothesis previously stated (A., 1929, 264), viz.,
that the steady concentration differences at living
membranes are maintained by electrical forces result-
ing from metabolism, has been demonstrated by the
maintenance of similar conditions in solutions of
electrolytes at cellophane membranes and at porous
porcelain surfaces by the action of electrical energy.
The term “ harmony ” is proposed to describe con-
ditions of dynamic equilibrium in which constant
differences of mechanical and osmotic pressure,
electric potential, and concentration are in harmony
with constant velocities of chemical reaction, diffusion,
and current intensity. H. F. Gillbe.

Equilibria in osmotic systems in which forces
act. I. F. A. H. schreinemakers (Proc. K.
Akad. Wetensch. Amsterdam, 1930, 33, 820—826).—
A membrane is said to be “ inactive ” when there are
no forces acting in it capable of driving one or more of
the substances in some direction or other. Where
such forces do occur, as in living membranes, the
membrane is said to be “active.” A theoretical
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treatment is given of osmotic systems with an
“active ” membrane permeable to one substance
only. E. S. Hedges.

Reaction equilibrium in the cation-exchange of
permutits. R. W. Beting (Z. Pflanz. Diing., 1930,
18A, 292—308).—The course of ionic exchange in
permutit is affected by temperature changes which
determine the degree of dissociation of the reacting
salt solution and of the permutit, both before and
after the exchange of ions. lonic exchange proceeds
to completion when the anion of the reacting solution
and the cation displaced from the permutit form an
insoluble compound. The mathematical formulce of
Jenny and Nageler (A., 1927, 415) are not supported
by experimental results. A. G. Pollard.

Dependence of base-exchange in permutits on
the nature of the anions. E. Ungerer (Z. Pflanz.
Diing., 1930,18A, 342—346).—The exchange of bases
between calcium permutit and the chlorides and
sulphates of lithium, sodium, potassium, and magnes-
ium is examined. In all eases the displacement of
calcium from permutit is greater with the sulphates
than with the corresponding chlorides, the divergence
increasing with the concentration of the displacing
ion. The effectisascribed to the dehydrating action of
the highly hydrated sulphate ion. A. G. Pollard.

AT-Ray study of the dehydration of heulandite.
J. Wyart (Compt, rend., 1930, 191, 1343—1346).—
X-Ray study using copper K<tradiation shows that up
to 210° the evolution and absorption of water by
heulandite is completely reversible, the water mole-
cules being distributed between the recticular (010)
planes aperiodically, and the crystal lattice showing
the normal Laue diagrams with a relative contraction
in one direction of 2%. Above 210° the diagrams
show a complete change corresponding with the
production of crystalline planes oriented in various
directions, although the capacity to reabsorb water
and to revert to the original form is not destroyed so
long as the heating has not been too prolonged or at
too high a temperature (e.g., 24 hrs. at 350°). The
recticular intervals of the planes are 8-88 before and
8-00 A. after dehydration. J. Grant.

Relation between the change in the refractive
index of a solution of varying concentration and
the changes of aggregation which the dissolved
substance undergoes. M. Frankel (Biochem. Z,,
1930, 227, 304—318).—The magnitude of the re-
fractive index of a solution is strictly proportional to
the concentration of the dissolved substance provided
that no change occurs in its state of aggregation. If
association takes place the value of the index falls
below that which would have corresponded with
proportionality : conversely, if dissociation occurs,
the index increases. Investigation of the way in
which the refractive index of a solution changes with
its concentration affords a simple, accurate, and
rapid method of discovering the state of aggregation
of the dissolved substance or substances. Only a few
drops of solution are required. W. McCartney.

Boric acid problem. W.D.Bancroftand H. L.
Davis (J. Physical Chem., 1930, 34, 2479—2507).—
The influence of boric acid on the rotatory power of
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tartaric acid and that, of glycerol or mannitol in
the titration of .solutions of boric acid are discussed.
In neither case does compound formation afford a
satisfactory explanation. The phenomena are
attributed to solvent effects involving increased dis-
sociation of the boric acid and to an abnormal influence
of the boric acid solutions on the optical properties of
the hydroxy-compounds. L. S. Theobald.

Viscosity of electrolytes. W. E. Joy and J. H.
W oitfexden (Nature, 1930, 126, 994—995).—The
relative viscosities of dilute aqueous solutions of
potassium chloride have been determined at 18° in
silica and glass viscosimeters of the Washburn-
Williams type. In both cases, the viscosities are
greater than that of water for concentrations up to
0-025Ar. The limiting slope predicted by the Dole-
Ealkenhagen equation (A., 1929, 1389) is tangential
to the extrapolated curve drawn through the experi-
mental poiuts. A linear curve is obtained by plotting
($—1)/cs against cK L. S. Theobald.

Measurement of polarisation of the Tyndall
beam of aqueous suspensions as an aid in deter-
mining particle size. T. Hatch and S. P. Choate
(J. Franklin Inst., 1930, 210, 793—804).—The
tedious process of microscopical measurement of
individual particles may be supplanted by determin-
ation of the degree of polarisation of the Tyndall
beam. The relation between the degree of polaris-
ation and particle size has been examined for sus-
pensions of silica, granite, and calcitc, having particles
ranging from 1 to 50g. The degree of polarisation
was found to be a; function of the arithmetic mean
diameter of the particles. Birefringence is another
determining factor, the quantitative effect of which
has not been studied. By combining the equation
expressing the relation between particle size and
strength of Tyndall beam with the mathematical
relation between degree of polarisation and particle
size, an indirect method of obtaining a complete
definition of particle size is given. The values
obtained in this manner agree to within about 10%
with those obtained by direct measurement.

E. S. H edges.

Dispersoid synthesis of gold by means of
alkaline formaldehyde solutions. 1l. P. P. vox
W eimarn (KO”Oid'Z., 1930, 53, 352—370, cf. A.,
1929, 1142).—A summary of many years’ published
work on the preparation of colloidal gold solutions.
The subjects discussed are the influence of the purity
of all the reagents used, especially the we-ater, the
influence of the form and material of the reaction
vessel and the method of heating, preparation of
sols most suitable for accurate quantitative investig-
ation, structure of the dispersed gold particles, the
ammonia test, and causes of the stability of gold sols
prepared by the formaldehyde method.

E. S.H edges.

Rate of formation of gold sols by reduction
with dextrose or rf-galactose. A.L.Bernourri,
M. Schenk,and R. Pinczuk (Helv. Chim. Acta, 1930,
13, 1236—1254).—The reduction of chloroauric acid
by dextrose or ¢-galactose in aqueous solution at 83°
is a unimolecular reaction, the velocity being in-
dependent ofthe concentration of the acid. Galactose

BRITISH CHEMICAL ABSTRACTS.— A.

has a much more powerful reducing action than dex-
trose. E. CuTHILL.

Polyatomic hydroxy-compounds formed dur-
ing the synthesis of electronegative hydrosols.
V. Hydroxy-acids. A. Dumanskt and A. G.
Jakoviev (Bull. Soc. chim., 1930, [iv], 47, 1211—
1216, and J. Russ. Phys. Chem. Soc., 1930, 62,1665—
1670; cf. A., 1930, 1370).—The system OTN-ferric
chloride-0-1W-febdium hydroxide-sodium salt of acid
(0-liV) has been studied, using the Gibbs method'of tri-
angular co-ordinates. Diagrams are given showing
the regions of stability, for positive and negative sols,
Absolutions, and regions of precipitation. Increase
in the number of hydroxyl groups decreases the
peptising efficiency of the acids studied, in the order
tartaric>glyco]lic>malic>citric. ~ The ammonium
ion favours peptising action to a greater extent than
the sodium ion. J.R.l.Hepburn.

Benzene dispersions of basic soaps of nickel
and iron. B. C. Soyexkoff (J. Physical Chem,,
1930, 34, 2419—2538).—The preparation and proper-
ties of dispersions of basic ferric and nickel stearates
in benzene are described. Basic ferric stearates are
polymerised in benzene, whilst those of nickel form
aggregates w-ith the properties of colloids and remain
dispersed only when free stearic acid is present.
These dispersions of stearates and stearic acid in
benzene do not conduct electricity.

L.S. Theobald.

Liguid ammonia as a lyophilic dispersion
medium. R. Taft (J. Physical Chem!, 1930, 34,
2792—2800)—The dispersibility of more than 100 sub-
stances in liquid ammonia has been qualitatively
examined. Good dispersion is obtained w-ith dextrin,
cellulose acetate, nitro-cotton, dyes of high mol. wt.,
and a few proteins such as zein, gliadin, nucleic acid,
bactopeptone, and proteose peptone. Gums, resins,
most proteins, and soaps are not dispersed.

L. S. Theobald.

Influence of hydrolysis temperature on some
properties of colloidal ferric oxide. Ill. Vis-
cosity and hydration. G. H. Ayres and C. H.
Sorum (J. Physical Chem., 1930, 34, 2826—2840;
this vol., 37).—The viscosities of ferric oxide sols
prepared at different temperatures have been deter-
mined at 250-j-0-02°. Viscosity decreases with a
rise in the temperature of preparation. When
heated to different temperatures samples of stock
sols show- viscosity and flocculation values which
diminish as the temperature to which they are heated
rises. Complete precipitation occurs between 170°
and 190°; The addition of alcohol or acetone
to the sols lowers the relative viscosity and flocculation
value to a similar extent. The results show that
hydration is a stability factor in the ferric oxide sols
studied and the effects observed can be correlated
w-ith  corresponding changes in “-potential and
dielectric constant. L. S. Theobald.

Photometric measurement of concentration
and dispersity in colloidal solutions. |-
Measurement of light weakening. T. Teorell
(Kolloid-Z., 1930, 53, 322—338).—A study of the
diminution of intensity of light as aresult of adsorption
and scattering has been undertaken w-ith reference
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to the-thickness of the layer of sol, the concentration,
the wave-length of the light, and the particle size.
The variation with thickness of the layer isin accord-
ance with Lambert’s law between wide limits and the
discontinuous variation of the absorption constant
with thickness (Soos, A., 1927, 625) lias not been
confirmed. Beer’s law holds for the variation with
concentration up to high values) but at higher con-
centrations the absorption constant per unit of
concentration decreases. Rayleigh’s law holds onlyfor
very highly disperse sols of small extinction; in
most cases the wave-length must be raised to a power
less than 4. The diminution in intensity of light is
greatest at a medium degree of dispersion of the
colloid, and the position of the maximum is displaced
in the direction of greater particle sizes with increase
in wave-length of the light. Beer’s law does not hold
for hydrophilic colloids, because the degree of
hydration varies with the concentration.
E. S. Hedges.

Spectrophotometric investigations of effect of
light on nuclear silver sol. A. Garecki and R.
Spycifaiski (Kolloid-Z., 1930, 53, 338—352).—The
changes taking place'in silver sols prepai-ed by the
nuclear method when irradiated with ultra-violet
light have been investigated by optical, viscosity,
and electrical conductivity measurements. The first
effect of the radiation is on thé aqueous dispersion
medium, producing hydrogen peroxide, which under-
goes oxidation reactions with the silver particles,
particularly when the sol is highly dispersed. The
sol then loses its colour, silver ions going into solution,
and an increase in conductivity and a, decrease in
viscosity are observed. On further exposure to
ultra-violet light the silver ions are partly reduced,
the sol again acquires its colour, and the electrical
conductivity diminishes. The colour change involved
has been observed quantitatively by a spectrophoto-
metric method, which has established that the reaction
is of the first order. The temperature coefficient of
the reaction involving decolorisation has a mean
value of 1-3. E. S. Hedges.;

Method for following the variation in the
number of particles during the evolution of a
colloidal solution. Application to blood-serum.
A.Boutaric (Compt.rend., 1930,191,1332—1331).—
Rayleigh’s expression for the coefficient of absorption
(liy of light by a suspension is applied (a) to simple
agglomeration of the particles without participation
of the suspending medium (the volume of an aggregate
of particles being equal to the sum of the volumes of
the particles), and (b) to the increase in size of an
aggregate of particles by removal of liquid from the
medium, the number of particles remaining constant.
The law of mixtures is applied to the resulting ex-
pression, and it is shown that h may be taken as pro-
portional to the mean volume of the individual
particles for suspensions in which these two phenomena
occur simultaneously. Since, further, the processes
(@) and (b) result in unchanged and increased vis-
cosities (+)), respectively;'a comparison of h and ij
gives an indication of the variation of the number
(A) of suspended particles. The method applied to
the serum of horse-blood at various temperatures
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confirms the conclusions reached by' other methods,
namely, that N does not change with change in
temperature, i.e., that the molecules of serum swell
by fixation of water. J. Grant.

Experiments with precipitated and colloidal
manganese dioxide. J.Mukherjee,S:R. Choud-
hury,and M. R. S. Rao (J. Indian Chem. Soci, 1930,
13, 803—SI3).—Contrary to the statement of Ghosh
and Dhar (A., 1927, 617), a negatively-charged
manganese dioxide sol is similar to arsenious jsulphide,
since, on dilution, it is stabilised against potassium
ions and sensitised against barium and aluminium
ions; the expected “ ionic antagonism ” (cf. he. cit.)
is completely absent. Cations are adsorbed to a
greater extent than anions; the ratio probably
remains constant on dilution. The conclusions of
Dhar and others (A., 1927, 305,617,827) are criticised.
A positively-charged manganese dioxide sol obeys the
Schulze-Hardy law and the coagulating concentra-
tions for anions are in the order nitrate> chloride>
sulphate, oxalate, phosphate>ferrocyanide. The
order for the nitrate and chloride is the reverse of that
of Ghosh find Dhar (A., 1927, 305). The ratio of
adsorption of barium and chloride ions does not alter
with dilution. With copper chloride solutions, only
copper ions are adsorbed. The ratio of adsorption of
barium and chloride ions by jprecipitated manganese
dioxide (negatively charged) also remains constant.
For another specimen of precipitated oxide (also
negatively charged) the ratio copper:chloride tie-
creased with diminution in the amount of oxide
used; this is also contrary to the results of Dhar and
others (loc. cii.). H. Burton.

Lyophilic colloids. 1. Hydration of lyo-
phohic colloids. [Il. Theory of macro- and
micro-syneresis. S. Liepatov and L. Korobova
(Z. anorg. Chem., 1930, 194, 369—376, 377—382).—
I. Although in aqueous solutions of geranin the
solute is in a condition of molecular dispersion,
gelatinisation takes place on coolingto 0°.  Cryoscopic
measurements indicate an increase of mol. wt. as the
concentration of the solution increases, and although
the solute molecule is smaller than, e.g., that of
Congo-red, it cannot be dialysed. jMeasurements of
viscosity and of osmotic pressure show that the
geranin particles are very considerably hydrated both
in the true solutions and in sols prepared by addition
of salts or of alcohol to the solutions; the hydration
envelope is of multimolecular thickness. The de-
hydration of lyophilic colloids may be reversible or
irreversible. The first is observed when the dehydrat-
ing agent acts only on the aqueous envelope and does
not alter the composition of the colloidal nucleus;
irreversible dehydration, which takes place when, e.g.,
tannin is added to a geranin sol, involves a change of
the chemical nature of the disperse phase. The
viscosity of a geranin sol falls rapidly with increase of
the tannin concentration, whilst the osmotic pressure
falls rapidly to a minimum and thereafter rises slowly.

Il. Aqueous geranin sols, prepared in presence of
O-IN-sodium chloride, exhibit complete syneresis
even at a concentration of 0-1%. The conductivity
of these sols is very small and is independent of the
concentration of the associated phase, whereas the



166

conductivity of geranin sols in 10—25% alcohol
increases with the concentration; thus the associated
phase carries a charge, and correspondingly syneresis
in these sols takes place to only a slight extent. It
appears that in both lyophilic and lyophobic systems
stability is a function only of the charge on the
particles and is independent of hydration. Charged
lyophilic and lyophobic colloids differ only in the
velocity of the changes which terminate in syneresis,
and the differences of velocity are a result of variations
of viscosity and of the mobility of the particles.
Experiments with geranin are described which
demonstrate the four principal characteristics of
syneresis: (1) the attractive force between the
particles is equal in all directions,»(2) the velocity of
syneresis is governed by the distance between the
particles and the magnitude of the force of attraction,
(3) the liquid which separates contains molecules of
the colloid at a concentration which is independent of
the concentration in the gel, (4) the upper limit of the
gel concentration at which syneresis can occur is that
at which the particles are in contact, i.e., at which the
volume of the disperse phase is equal to the total
volume of the system. H. F. Gillbe.

Coagulation of hydrophobic sols by electrolyte
mixtures. H. Freundlich and J. Tamchyna
(Kolloid-Z., 1930, 53, 288—294).—No anion antagon-
ism was observed in the coagulation of sols of ferric
hydroxide, cupric oxide, and titanium dioxide by
mixtures of electrolytes. Antagonism of anions was
observed with a sol of arsenious sulphide, positively
charged by adsorption of malachite-green, especially
between chloride and sulphate ions when the chloride
ions were added to the sol first. The ion of similar
charge to the colloid also exerts an influence, decreas-
ing in the order K">Na">Li', and the antagonism is
not observed when the ion with the higher valency is
added first. Cation-antagonism has been observed
in the coagulation of negatively-charged arsenious
sulphide sols, the order of influence of the cations
being the reverse of that given above. In this case
the anion also has some effect; antagonism is not
observed when a cation of higher valency is added first.

E. S. Hedges.

Hofmeister series and hydrogen-ion con-
centration. E. H. Buchner (Rec. trav. chim,
1930,49,1150—1160: cf. A., 1927,825).—The salting-
cut- capacity of the sodium salts of various acids for
gelatin sols at 40° has been studied in relation to the
23 of the liquid. The salts fall into two groups, in
one of which (univalent anions) the effect increases,
whilst in the other (phosphate, citrate, tartrate) it de-
creases, with increasing acidity. Sulphate occupies an
intermediate position and shows only a small variation
over a large purange. The reversal of the Hofmeister
series in acid solution is not general. The results are
discussed theoretically. F. L. Usnher.

Vapour pressure of gels. E. H. Buchner
(Compt. rend., 1930, 191. 1323—1324).—Two small
glass tubes, one open at both ends and one closed at
the top only, were filled with gelatin gel and partly
immersed in water for 1 month. The gelatin contents
determined by desiccation in a vacuum had then
fallen from 2i% to 14-5% for the lower (immersed)
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portion, and 18% for the upper portions of the contents
of both tubes. The fact that the (upper) portion of
the gel in the closed tube cannot have lost water
vapour is considered to contradict the theory of Bary
based on a similar experiment (cf. A., 1930, 858, and
following abstract). J. Grant.

Vapour tension of gels. P. Bary (Compt.
rend., 1930, 191, 1325—1326).—Polemical against
Buchner (cf. preceding abstract). The author’s
original experiment (A., 1930, 858) was intended to
show that continuous distillation of water does not
occur through the gelatin, and not to confirm the
reality of the swelling of gels in a saturated vapour.

J. Grant.

Hysteresis in sol-gel transitions. S. N.
Banerji and S. Ghosh (Z. anorg. Chcm., 1930, 194,
305—315).—The time required for the complete
solidification and re-melting of sols of sodium palmitate
and stearate in methyl, ethyl, propyl, and butyl
alcohols has been determined as a function of the
temperature. The hysteresis Il in degrees is defined
as the difference between the solidification and inciting
temperatures for a specified time interval (12 min.).
With increase of concentration Il passes first through
a minimum and then through a maximum; methyl
alcohol sols form an exception. Stirring, inoculation
with gel, or addition of free alkali or of sodium or
potassium chloride causes a diminution of I1; electro-
lytes at low concentration cause peptisation, but at
higher concentrations produce coagulation, their
efficiency falling in the order Li', Na', Iv', NH4* which,
probably as a result of solubility relationships, is the
reverse of that which would be anticipated. Gelatin
sols behave in a manner similar to that of the soap sols.
The experimental results are shown to be in accordance
with the view that in sols of this type there exists an
equilibrium between single and complex molecules
and colloidal micelles. H. F. Gitipe.

State of biochemical substances in anhydrous
solutions. J. Loiseleur (Compt. rend., 1930, 191,
1391—1392).—Biochemical substances, particularly
proteins, dissolve in certain aliphatic acids, either
alone or with the addition of compounds such as
amino-acids, phenol, aniline, etc., to form true
solutions which become colloidal on the addition of

water. P. G. Marshall.
Properties of biochemical substances, especi-

ally proteins, in anhydrous solutions. J. Loise-

teur (Compt. rend., 1930, 191, 1477—1479).—

Solutions of proteins in aliphatic organic solvents
such as formic acid exhibit no specific colloidal
properties, are not flocculated by the addition of high
concentrations of metallic ions (in the same solvent)
or by heat, and are readily nitrated in such media.
The specific colloidal properties are restored on
simple dilution of the solution with water.
J. W. Baker.

Action of short-wave irradiation on proteins.
I. B. Rajewsky. IlI. Dependence of the be-
haviour of protein on the intensity of the ultra-
violet irradiation. W. Gentneh and K. Schwerin
(Biochem. Z,, 1930, 227,272—285, 286—303).—I. The
effect produced in very dilute aqueous solutions of
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paraglobulin by exposure to short-wave radiation has
been studied by a modification of the method of
Nakashima (Strahlenther., 1926, 24), whose observ-
ations on the latent period previous to coagulation and
onthe rhythmical course of this process have been con-
firmed. With the shorter wave-lengths the extent
of the latent period decreases, but otherwise all the
short-wave radiations used have the same effect,
the sensitivity of the solutions beirig parallel to the
course of the absorption. The behaviour of the
protein towards ultra-violet light is fundamentally
independent of temperature, but the effect of R6ntgen
rays is modified so that an increase in the velocity of
the reaction takes place.

1. .From the
examination of 0'01% aqueous paraglobulin solutions
which had been exposed to ultra-violet radiation
curves have been drawn which show a direct relation
between the number of the particles and the energy
of the incident radiation. An equation which ex-
presses the relation between this effect and the in-
tensity of irradiation is given. W. McCartney.

Swelling of cellulose in perchloric acid. K.
Andress and L. Reinhardt (Z physikal. Chem,,
1930, 151, 425—432; cf. A., 1928, 1226).—The
absorption of perchloric acid by ramie fibre has been
measured at various concentrations of the acid.
When the normality exceeds 9-3 an additive compound,
2CgH 305,HC10.,, is formed, and on washing out the
acid, mercerised fibre remains, whereas with lower
concentrations of acid the fibre isrecovered unchanged.
-X-Ray analysis, in agreement with absorption experi-
ments, shows a diagram differing from that of cellulose
for acid more concentrated than 9-3N, and a third
diagram, obtained with very concentrated acid, is said
to be probably due to a perchloric ester. The unit
cell of the additive compound has a 16-5, b 10-3,
¢ 10-7 A., B 93°. F. L. Usher.

Preparation of cellulose membranes contain-
ing proteins. J. Loiseteur and L. Velluz
(Compt. rend., 1931, 192, 43—45).—Solutions (10%)
of gelatin and cellulose in cold glacial acetic acid arc
shaken together in the requisite proportions. The
membranes are then prepared by desiccation in the
usual way, and are transparent for 5% and opalescent
for 25% gelatin. For other proteins (casein, oval-
bumin, gliadin, serum-proteins, etc.) the solutions
are made in warm or cold formic acid. Earlier
investigations (this vol., 166) indicate that these
* proteocellulosic ” membranes are true solid solutions,
the structure of which is dependent on the protein/
cellulose ratio. J. Grant.

Structure of celluloid and the swelling function
of gelatinising agents for cellulose nitrate. |II.
-Y-Ray diagrams of camphor-celluloid with
varying content of camphor. J. R. Katz, J. C.
Derksen,C. A. Kramers, K. Hess, and C. Troops.
I11.  Celluloids containing cyclic ketones other
than camphor as gelatinising agents. 1V.
Acid amides and esters as gelatinising agents.
J. R. Katz,J. C. Derksen, K. Hess, and G. Trogus
(Zz. physikal. Chem., 1930, 151, 145—162, 163—171,

results of the ultramicroscopical
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172—189; cf. B., 1930, 984).—Il. Tho apparently
“amorphous ” character of X-ray diagrams of
celluloid prepared without camphor is due to the
fusion of a group of contiguous crystal interference
rings. By the gradual addition of camphor the
interference pattern undergoes a radical alteration
and a diagram characteristic of a compound (or
compounds) of cellulose nitrate with camphor is
obtained. The interference rings become split into
segments when the celluloid is stretched, indicating
a parallel arrangement of fibrous units in the com-
pound as in the original celluloso nitrate. The
experiments support the conclusions based on the
optical anisotropy of stretched celluloid.

1.
nitrate similar to that produced by camphor has been
observed with fenehone, menthone, carvone, cyclo-
pentanone, cycZohexanone, and eyc/ohexanol. it is
concluded that compounds are formed with eaoh of
these substances.

IV'. Both unsymmetrical diphenyldiethylcarbamide
and acetethylanilide produce an alteration of the
X-ray diagram of celluloid resembling that due to
ketones and similarly attributable to compound
formation. A large number of esters possess tho
same property, although hero the ability to form
compounds appears to depend on the size of tho
alcoholic constituent. Thus methyl plithalate and
fsoamyl phosphate combine with cellulose nitrate,
whilst isobutyl plithalate and tolyl phosphate do not.
It is probable that all good gelatinising agents form
compounds, and that combination is effected by the
residual valencies of the carbonyl oxygon atom.

F. L. Usher.

Diffusion and distribution in a solvent of
graded composition. G. S. Hartiley (Trans.
Faraday Soc., 1931, 27, 10—29).—The distribution
of a molecular solute in a solvent in which the con-
centration of a second solute varies from point to point
has been studied for several types of gradient. Meas-
urements have been made of the movement of a solute
(iodine) in two mutually ditfusing solvents, using
alcohol-carbon disulphide and benzene-carbon tetra-
chloride as the solvent pairs. The results indicate
that the viscosity effect is included in the solubility
effect. Measurements of the diffusion of ethyl ether
through an aqueous ferric hydroxide sol show that the
gradient of activity in the static component is
relatively very much greater in the colloid and there-
fore depends on the size of the molecules. To deter-
mine how far the distribution theory is applicable in
a ternary molecular solution where one component
is diffusing through the system, the behaviour of
ammonium oxalate, lithium carbonate, potassium
chlorate, and of succinic acid with respect to a con-
centration gradient of acetone in water, and of
acetone with respect to a gradient of sodium chloride
in water, has been studied. There is no evidence
that tho distribution of a solute free to move in a
maintained gradient is influenced by other forces
than those internal ones which determine solubility
and the dynamic effect of the diffusing components.
I't seems, therefore, that the statistical effect examined
theoretically by Chapman (A., 1928, 588) must bo
automatically included in the solubility effect, and

An alteration of the X-ray diagram of celluloso
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that the factors leading to increase of diffusion
velocity must also tend to decrease solubility.
0. J. Walker.

Theories of the Soret effect. G. S. Hartley
(Trans. Faraday Soc., 1931, 27, 1—10).—Various
kinetic theories of the Soret effect are reviewed and
the error common to them is pointed out. The
mechanism of the phenomenon is considered to be too
complicated for the kinetic theory to be a useful
method of approach. The phenomenon is also
incapable of treatment by use of the ordinary thermo-
dynamic functions, for the temperature gradient is
characterised by the freedom of both components
and the distinction between solvent and solute is a
purely arbitrary one. In fact, the common error of
the theories discussed is that they attribute to the
solvent no otherrole than that of vehicle or carrier of
the solute. Actually, however, the solvent molecules
have a tendency to migrate from the warmer to the
colder region also, and the Soret effect is the result of
a balance between the two tendencies. Eastman's
theory (cf. A., 1928, 365) which connects the “ homo-
geneous effect” in electrolytic thermo-couples with
the Soret effect in electrolytes is discussed, and the
relation between the Soret effect and the homo-
geneous thermal E.M.F. in electrolytes is derived
from more general considerations, thus providing
independent support for the conclusions of Eastman’s
theory. 0.J. Walker.

Spectrometric determinations of the effect of
a neutral salt on the dissociation of acetic acid.
N. V. Sidgwick and L. A. Woodward (Proc. Roy.
Soc., 1930, A, 130, 1—16; cf. Sidgwick, Worboys,
and Woodward, this vol., 39).—Using solutions
containing V/40,000-nrethyl-orange, N /500-sodium
acetate, and a range of concentrations of acetic acid,
determinations have been made of cL (the ratio of the
acid to the alkaline colour), from which the values
of [H&fQ, [Hbound], [OAc], [HOACc], and A,,0achave been
calculated. The mean value of the last-named is
T83 X 10"5at 18°, in agreement with the value obtained
from conductivity measurements. In the presence
of 2Ar-potassium bromide a mean value of 1-92xI0"5
is found for the same constant. Using N /40,000-
methyl-orange and various concentrations of hydro-
chloric acid, measurements were made by the wedge-
shift method and an improved * flicker ” photometer
to test the Tizard equation for wave-lengths from
4500 to 5625 a . The values of li (the apparent
dissociation constant of the indicator acid) calculated
from this equation show fair agreement, but point to
a higher value than that previously obtained with
the simpler apparatus. The optimum wave-length is
that showing the greatest difference of absorption
between the two forms, and for further measurements
the wave-length 5125 A. was selected. Under these
conditions the value of K is found to be 3-34x 10 i
at 18°,ingood agreementwith that obtained by Giintel-
berg and Schiodt (A., 1928,1093). In the presence of
varying concentrations of potassium bromide (0-0916—
1-832A) both K and KMXcpass through a maximum
with increasing salt concentration. The results are
discussed from a thermodynamic point of view.

L. L. Birctijimshaw.
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Formation of complexes of ferric ion and
acetate ion in agneous solution. W. D. Tread-
well and W. Fisch (Helv. Chim. Acta, 1930, 13,
1209—1218).—In the potentiometric titration of
ferric 'chloride solution with sodium acetate the
potential of the indicator electrode undergoes an
abrupt change when the mol. ratio of acetate to
chlorideis S:3, corresponding with the reaction 3Fe"'-f-
2H20+8Ac0’ [Fe3(OAC)GOHY-+2AcOH; the
liberation of 2 mols. of acetic acid has been demon-
strated by a distribution method. The colour of the
mixture is also deepest when the composition corre-
sponds with the above ratio. Acetic acid does not
affect the titration, but if a mineral acid is present
the acetate reacts with this completely before ,any
complex ion is formed. R. CuthxI1l.

Formation of complexes of aliphatic mono-
and di-carboxylic acids with ferric chloride. 1I.
W. D. Treadwell and W. Fisch (Helv. Chim. Acta,
1930, 13, 1219—1227).—The formation of the follow-
ing complex ions in aqueous solution has been detected
by potentiometric titration of ferric chloride with the
sodium salts of the corresponding organic acids (cf.
preceding abstract): [Fe3(HCO20(OH)q]',

[Fe3(CICHa-COa)ROH)2]\ [Fe3(EtC02)6(0H)2,
[Fe3(PrCO,)6(0OH),,]-, [Fe(0-CH2-C0,)3]"™",
[Fe(CO,-CHo-C02);]', [Fe(COo0-0H,-CC)0)3]"",
[Fc(G>0.j)2]',~[Fe(C20 4)3]', and
[Fe3(C02-C2H4-C023(0H )J. R. Cuthinr.

Electrometric determinations of dissociation
of glycine and simple peptides. P. H. Mitchell
and J, P. Greenstein (.] Gen. PhySiO'., 1930, 14,
255—275).—The apparent acid and basic dissociation
constants of glycine and several peptides, measured
potentiometrically by hydrolysis and titration
methods with and without potassium chloride and
potassium sulphate, show that dissociation decreases
as the length of the carbon chain between the basic
and acidic groups increases. The constants vary
with the hydrogen-ion activity and the ionic strength
of the solutions, and exhibit deviations from the

Debye-Hiickel theory. Specific ion effects are
suggested as a possible explanation. A. Cohen.
Effect of salts on ionisation of gelatin. K. V.

Thimann (J. Gen. Physiol.,, 1930, 14, 215—222).—
lonised complex salt formation between gelatin and
sodium chloride on the basis of the zwitterion theory
is demonstrated by applying the Donnan relationship
to previously published data on the system. lonis-
ation is at a maximum at 0-001J/-salt concentration.
The valency of gelatin in complex positive ion form-
ation is deduced from similar behaviour with calcium
and copper chlorides. The bearing of the zwitterion
theory on solubility phenomena of proteins in salt

solutions is discussed. A. Cohen.
Debye-Hiickel theory and its experimental

testing. Il. H. van Veldhuizen (Chem. Week-

blad, 1930, 27, 681—685; «cf. A., 1930, 1372).—

Methods available for the experimental investigation
of the validity of the expression for the activity
coefficient are reviewed, prominence being given to
solubility determinations. A survey is given of the
results obtained by a number of workers for solutions
of various types of salts. H. F. Gillbe.
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Specific character of the osmotic coefficients
of alkali halides. G. Karagunis, A. Hawkinson,
and G. Damkohlter (Z. physikal. Chem., 1930, 151,
433—466).—F. p. of aqueous solutions of the fluorides
and chlorides of potassium, rubidium, and casium,
lithium and sodium fluorides, and sodium iodide
have been determined at concentrations between
0-002Ar and 3N by a differential method using thermo-
electric junctions. The largest fluctuation in the
f. p., for solutions more dilute than O-1X, was
0-0002°. Concentrations were determined inter-
ferometrically. Details of the technique, and tables
showing the osmotic coefficient at different concen-
trations for each of the salts, are given.

F. L. Usher.

Thermodynamic action and reaction. W.
Jazyna (Jacyno) (Z. Pliysilt, 1930, 65, 571—573).—
From the fact that the energy equation of a reaction
is independent of the initial distribution of energy
between the reactants it is possible to deduce the law
of thermodynamic equilibrium. J. W. Smith.

Graphical demonstration of a theory of Rooze-
boom. M. Mazzucchenti (Gazzetta, 1930, 60,
719—721).—Le Chatelier’s principle is applied to
show that the phase change which takes place in a
one-component system in the vicinity of an invariant
point is that which is associated with the maximum
absorption of heat. F. G. Tryhorn.

Heats of distillation. M. Barthet (J. Phys.
Radium, 1930, [vii], 1,411—415).—Theoretical. The
equilibrium between binary liquid and vapour mix-
tures circulating in opposite directions is considered,
and an expression is derived for the flow of heat
which involves only the initial and final compositions
of the vapour. C. W. Gibby.

Automatic maintenance of solid-liquid equi-
librium in a metal. P. A. Anderson (Rev. Sci.
Instr., 1930, [ii], 1, 764—767).—A method is described
for automatically maintaining a bath of zinc in two-
phase equilibrium by making use of the abrupt in-
crease in specific resistance which accompanies iso-
thermal fusion. Applications of the method and its
extension to other metals are indicated.

N. M. Bligh.

System Li2-Si02 F. C. Kracek (J. Physical
Chem., 1930, 34, 2641—2650).—This system has been
investigated by the heating curve and quenching
methods. The system contains the three compounds
Li4Si04, Li2Si03, and Li2Si205. The orthosilicate de-
composes at 1255° before its m. p. isreached ; the com-
position of the liquid phase is 50-9 wt.-% Si02. The
eutectic between the ortho- and meta-silicates corre-
sponds with 102471° and 55-3;FO0T wt.-% Si02, and
that between tridymite and the disilicate with 1028+
0-5° and 82-2;);0T wt.-% Si02. The m. p. of the
metasilicate is 120171°, and its liquidus curve meets
the incongruent m. p. of the disilicate at 1033° and
80-1 wt.-% Si02. The composition of the liquid at
the tridymite-cristobalite inversion at 1470+10° is
91-0 wt.-% Si02. The author’s results are incorpor-
ated with those of others in a complete phase diagram
for the system. The optical properties of the lithium
silicates (by H. E. Merwin) are as follow : disilicate,
apparently orthorhombie with three cleavages at 90°,
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one micaceous and two perfect; optical character
positive with 2V 50°—60°; a 1-547, {31-550, y 1-55S:
metasilicate, uniaxial apparently with oi 1-591 and
s 1-611; orthosilicate, rounded grains with two
lamellar twinnings oblique to extinction directions,
a 1-602, y 1-610, but the optical character and p could
not be determined. L. S. Theobald.

Fusion diagram of the systems HgBr2HgS04
and HgCI2HgS04. M. Paic (Coinpt. rend., 1930,
191, 1337—1339; cf. this vol., 50).—The system
HgBr2-HgS04 shows a eutectic at 236° which
corresponds with less than 1 mol.-% of the latter,
the exact concentration being outside the limits of
accuracy of the method. Above this concentration
the curve mounts rapidly to 506° for 30 mol.-%. The
X-ray diagram shows no evidence of combination.
The system HgCI2HgS04 shows a eutectic at 240°,
the sulphate being less miscible with the chloride
than with the bromide. For 10 mol.-% of mercuric
sulphate the m. p. is 512°, and there is no evidence of
combination. J. Grant.

Equilibrium FeS.,="FeS+S. F. de Rudder
(Bull. Soc. chim., 1930, [iv], 47, 1225—1254).—An
experimental investigation of the thermal decom-
position of pyrites shows that there is no intermediate
stage corresponding with the formation of compounds
of the type Fe,S,,+1 as suggested by earlier workers.
Such substances must be regarded as crystalline
forms of ill-defined mixtures of the disulphide, ferrous
sulphide, and sulphur. The whole of the arsenic
present in natural pyrites is expelled as sulphide at
the beginning of the decomposition, and the hygro-
scopic water is evolved as sulphur dioxide and
hydrogen sulphide. The reversibility of the re-
action has been shown directly by experiment.
According to the thermal method employed in study-
ing the dissociation, a sharp break occurs in the time-
temperature curve with rising temperature, which
corresponds with the point of decomposition at the
particular pressure employed. Following this method
the dissociation curve has been constructed for
pressures from 9 to 768 mm.; the corresponding
temperatures are 600° and 689°. The heat of dis-
sociation at atmospheric pressure is calculated as
18-513 g.-cal. The bearing of these results on the
industrial roasting of pyrites is discussed, and it is
shown that ferrous sulphide is an intermediate product
in this process also. J. R. I. Hepburn.

Affinity of metals for sulphur. 1. Thermal
equilibria between hydrogen and the sulphides
of iron, tin, cadmium, bismuth, and antimony.
E. V. Britzke and A. F. Kapustinski [with L. G.
Tschenzova and R. A. Neischul] (Z. anorg. Chem.,
1930, 194, 323—350).—The thermal equilibria have
been determined at temperatures between 400° and
1000°, and the following data are recorded : affinity
(g.-cal.) of sulphur for cadmium 65,380, tin 60,420, iron
58,220, antimony 57,860, bismuth 56,240; heat of
formation (g.-caf.) from metal and diatomic sulphur,
and heat of dissociation (kg.-cal. per g.-mol.) of
CdS 69,140, 19-80, SnS 70,520, 20-51, FeS 65,460,
17-98, Sh25357,860, 42-50 (black), and of Bi2S374,360,
67-20, respectively; normal potential (volts) of



170

Sb"+0-I, Bi"”"+0-2, Fo"—0-43, SW-0-10, and of
cd=*—0-40. HI F. Gittbe.

Carbides of high m. p. and the problem of the
fusion of carbon. C. Agte and H. Artterthum (Z
tech. Physik, 1930,11,182—191; Ckem. Zentr., 1930,
ii, 700).—The following m. p. (° Abs.) have been
determined: ZrC 3805°, NbC 3770°, Mo,C 2960°,
MoC 2965°, HfC 4160°, TaC 4150°, W2C 3130°, WC
3140° Abs. The pairs W2C-TaC and W.C-NbC
exhibit continuous mixed crystal formation; W2C-
ZrC does not. The systems ZrC-TaC and HfC-TaC
exhibit m. jl. maxima at the ratio 4TaC : 1Zr(Hf)C,
these maxima being 4205° Abs. and 4215° Abs.,
respectively. Indications of superficial fusion of
graphite were obtained. A. A. Eldridge.

Iron-iron carbide-oxygen equilibrium. P.
Pingautt (Compt. rend., 1931, 192, 45—47).—The
equilibrium curve for the reaction C02+Fe3C "7
3Fe+2CO hasbeendetermined at atmospheric pressure
both by carburation and decarburation, and concord-
antresults have been obtained.. The curve cuts those
for the reactions Q02f-C~="2CO and C02+ Fe” =
FeO+CO at 740° and 700°, corresponding with con-
centrations of 28 and 42% CO02, respectively. There-
sulting diagrams provide an interpretation of carburis-
ing cementation (temperature above 740° and 0—28%
CO02in the gas phase), oxidising cementation (740—
700° and 28—42% CO02), and degraphitisation of cast-
ings containing both graphite and cementite (oxidation
of carbon without decomposition of iron carbide).
The calculated heat of reaction for the first equi-
librium at 700—1000° is —14-5 g.-cal., whence that
of the reaction 3Fe+C=Fc.>C is —27-5 g.-cal.

J. Grant.

Dissociation pressure of anhydrous uranyl
nitrate and of anhydrous thorium nitrate. P.
Misciattelli (Gazzetta, 1930, 60, 883—885).—The
pressures corresponding with 2U02(N 03)2=?=i=2U03-I-
4NO02+02 and Th(N034*"=Th02f4N02-|-02 have
been determined by the dynamic method of Centner-
szwer and Krustinson (A., 1927, 21) between 87° and
161°. The results indicate that basic salts are not
formed and that only two solid phases are present,
viz., anhydrous nitrate and oxide. From the data the
heats of dissociation 39,442 and 81,828 g.-cal. are
derived for the uranyl and thorium salts, respectively.

0.J. Walker.

Ternary system NaXSi03Fe203Si02 N. L.
Bowen, J. E. Schairer” and I~ W. V. Willems
(Amer. J. Sci., 1930, [v], 20, 405—455; cf. A., 1930,
36).—Equilibria in the system Na2Si03Fe203Si02
have been determined by microscopic examination of
mixtures quenched from definite temperatures, and
the results are expressed graphically. No binary
compounds arc formed between haematite and silica,
and the two compounds are almost completely im-
miscible in the fused state; feme oxide has probably
a higher m. p. than silica. Two ternary compounds
exist within the equilibrium triangle, viz., acmite,
m. p. 990° (incongruent). and a compound,
5Na2,Fe203,8Si02 which forms optically positive
hexagonal prisms having na 1-609 and in. p. (con-
gruent) 838°; a third ternary compound,
6Na20,4Fe203,5Si02, lying outside the equilibrium
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triangle, forms rounded grains having % 1-96, m. p.
1091° (congruent). As in all systems containing
silica which have so far been investigated, the lowest
eutectic (760°) lies at a high silica content (above
72%), and silica is one of the components of the
mixture. The geological significance of the results is
discussed. Since the felspars normally associated with
acmite in rocks enter only into the liquid phase,
aomite can be formed only at temperatures below
990°. The view that the presence of volatile con-
stituents is necessary for the formation of quartz
cannot be maintained. The course of crystallisation
of mixturesrich in acmite involves an initial separation
of hamiatite, followed by its reabsorption by the
liquid and ultimate redeposition ; alternative courses
of crystallisation from one liquid phase are possible
as a result of this phenomenon. H. F. Gillbe.

Purification of disodium phosphate. M.
Lemarohands and C. Tranchat (Compt. rend., 1931,
192, 50—51).—The equilibrium constants for the
reaction BaHPO,,-I-Na2S04*=Na2H15,1+BaS04 are
S-36 (100°) and 100 (1S°). The heat of reaction is
thus found to be 6528 g.-cal. (calc. 6200 g.-cal»). Since
the use at 1S° of a saturated solution of disodium
phosphate (47-8%) yields a mixture containing 0-478%
of sodium sulphate, the reaction may be used for the
purification of the former salt prepared commercially

from sodium carbonate and natural tricalcium

phosphate. J. Grant.
Stability of complex cobalt and chromium
salts as precipitates. Il. A. Benrath and

H. Steinrath. Ill. A. Benrath and H. Pitzler
(Z. anorg. Chem., 1930, 194, 351—357, 358—368; cf.
A., 1929,256).—I1. The nature of the solid phase which
is stable in contact with solution has been determined
by shaking a number of complex chromium salts with
solutions of ammonia, ethylenediamine, and nitric,
hydrochloric, and hydrobromic acids. The salts in-
vestigated include bromoaquo-, chloroaquo-, hydroxy-
aquo-, and diaquo-tetramminochromic chlorides and
bromides, nitratoaquo- and diaquo-tetrammino-
chromic nitrate, triethylenediaminechromic chloride,
1:2- and 1:6-dichlorodiethylenediaminechromic
chloride, and oxalatotetramminochromic nitrate.
11, The system [Co(NHJ)CI]CI2+ 2H B r”

[Co(NH3)5CI]Br-f-2HCI has heen investigated at 25°
and constant pressure and the phase model has been
constructed. Determinations of the equilibria be-
tween various hexa-, penta-, tetra-, and tri-ammino-
cobaltic salts and aqueous solutions of ammonia show
that the solubility of the complexes in all cases
increases with increase of the ammonia concentration.
For all except the hexammino-complex the solubility
curve rises to a maximum and then falls rapidly, and
shice the curves do notintersect and lie above that of
the hexammine, the latter is the only stable compound,
the others being metastable forms. In presence of
dilute acids the stability of the complexes increases
with increase of the number of ammonia groups in the
molecule, whilst the only stable phase is the simple
cobalt salt. H. Giltlbe.

Heat of formation of water. F. D. Rossiki
(Proc. Nat. Acad. sci., 1930,16, 694—699).—This has
been redetermined by finding the amount of electrical
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energy required to produce the same riso in temper-
ature of the calorimeter as that produced in the
formation of a measured mass of water from com-
bustion of oxygen and hydrogen. Sources of error
and their correction are mentioned. The value
obtained for the heat of formation of liquid water at
25° and a constant pressure of 1 atm. is 255,890+40
absolute joules. The best values, already existing
for this quantity are attended by an uncertainty of
about (240 absolute joules. W. Good.

Reversible oxidisability of organic substances ;
thermochemistry of the oxidation of rubrene.
C. Dtjfraisse and L. Endertin (Compt rend., 1930,
191, 1321—1323).—The heats of formation of
rubrene, oxyrubrene, fsooxyrubrene, and metrubene
or rubrene monoxide are —131, —10S-4, —50-4, and
-92-4 g.-cal./mol., respectively (cf. Moureu, Du-
fraisse, and others, A., 1928, 594, 628, 1127). The
difference between the values for rubrene and oxy-
rubrene is less than that which would correspond
with the normal introduction of two oxygen atoms into
an organic molecule, and less than the differences for
the two other oxides. There is therefore no essential
difference between the reversible oxidation of rubrene
and of respiratory pigments {e.g., haemoglobin), since
the oxidation of the former is catalytic in nature and
may be carried out through the agency of light {i.e.,
photocliemically) or of other appropriate catalysts.

J. Grant.

Connexion between ionic mobility and rate
of diffusion in solid salts. C. Wagner (Z
physikal. Chem., 1930, B, 11,139—151).—Theoretical.
Equations have been obtained by a thermodynamic
method which permit diffusion coefficients in a binary
solid solution composed of two salts with a common
ion to be calculated from ionic mobilities. The
relationships observed by Tubandt (A., 1929, 255)
and by von llevesy {ibid., 638) may be deduced from
these equations. The thermodynamic derivation
depends on the assumption that the ions migrate
independently of each other. R. Cuthirnr.

Electrical conductivity of sulphur dioxide-
water mixtures between 8 and 22% S02 and
from 0° to 40°. M. de K. Thompson and N.
Promiset (Trans. Amer. Electrochem. Soc., 1930,
58, 101—108).—At 20° the conductivity increases
continuously from 0-046 to 0-076 mho/cm. over the
concentration range specified. At higher concen-
trations a two-phase system is formed. For a solution
of given concentration the conductivity increases with
rise of temperature, reaches a maximum, and then
decreases again. This maximum occurs at 30—32°
for an 8% solution, but moves to lower temperatures
with increasing concentration, reaching 20° for a 20%

solution. H. J. T. Ettingham.
[Polarity of] alkali alkyls. F. Hein and

H. schramm (Z. physikal. Chem., 1930, 151, 234—

256; cf. A., 1925, ii, 217; 1927, 138).—Lithium

ethyl, whilst differing from all other alkali alkyls in
not possessing the character of a salt, is definitely
polar, with an association factor of about 6 in benzene,
as calculated from the f.-p. depression. Addition of
zinc ethyl causes first depolymerisation, and after-
wards combination to form a solvate which in benz-

ene is present in the form of double molecules
(MEt,ZnEt22. Sodium, potassium, and rubidium
ethyl behave similarly. The molecular conductivity
of the sodium ethyl-zinc ethyl complex in benzene
decreases witli dilution, as expected. The electro-
lytic nature of rubidium ethyl is confirmed by a study
of its conductivity in zinc ethyl solution. Its “ salt ”
character is more pronounced than that of the other
alkali alkyls. F. L. Usher.

Determination of electrolytic resistance by
the barretter method. J. Schiete and M. Wien
(Ann. Physik, 1930, [v], 7, 624—632).—The method
is described. It gives more accurate results than the
usual Kohlrausch telephone method with platinised
electrodes. A.J. Mee.

Gas electrodes. A. C.Krueger and L. Kahten-
berg (Trans. Amer. Electrochem. Soc., 1930, 58,
341—383; cf. A., 1928, 1330).—A systematic in-
vestigation has been made of the potentials of gas-
metal electrodes consisting of the gases hydrogen,
oxygen, nitrogen, helium, and argon in conjunction
with more than 20 different metals and a few non-
metals such as carbon and silicon in 17-solutions of
hydrochloric acid, potassium chloride, and potassium
hydroxide at the ordinary temperature. Nitrogen,
helium, and argon, which are normally regarded as
electromotively inactive, are reported to give potentials
as characteristic as those of hydrogen or oxygen, and
these potentials often vary with the nature of the
electrolyte in a manner similar to the latter. All the
potentials are greatly dependent on the nature of the
metal as well as on the electrolyte, and the effects of
these factors are largely specific. Thus, although
with a given metal and electrolyte the potentials pro-
duced by the gases often become increasingly positive
in the sequence hydrogen, argon, nitrogen, helium,
oxygen, this order is by no means general, and for a
given metal may be changed by using a different
electrolyte. There are even cases where oxygen gives
a more negative potential than hydrogen in a given
electrolyte, e.g., with aluminium, electrolytic iron, or
graphite electrodes in 17-potassium chloride, and with
cadmium, mercury, iridium, or tungsten electrodes in
AThydrochloric acid. The E.M.F. of a hydrogen-
oxygen cell set up with platinum electrodes in a given
solution is far greater than that of a similar cell set
up with electrodes of any other metal. All the results
are tabulated in various ways so as to indicate the
effects due to gas, metal, and electrolyte, and are
discussed at length. H.J. T. Ettingham.

Poisoning of hydrogen electrodes. A. H. W.
Aten and (Miss) M. Zieren (Trans. Amer. Eloctro-
chem. Soc., 1930, 58,109—132; cf. A., 1929, 1246).—
The effect of oxygen on the potential of a jilatinum-
black or palladium-black hydrogen electrode in a pure
sodium hydroxide solution or pure dilute sulphuric
acid remains quite small until the partial pressure of
oxygen in the gas approaches £ atm. With a pure
hydrogen electrode of this type addition of arsenious
oxide to the electrolyte causes the potential to assume
somewhat more positive values (2 mg. per litre makes
the potential about 2-3 millivolts more positive), but
this effect eventually decreases with time. If, how-
ever, a small percentage of oxygen be now admitted
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with the hydrogen to the poisoned electrode, the
potential gradually changes to very positive values
(above 800 millivolts more positive with 2 % of oxygen)
during a period of days. With smooth platinum or
palladium electrodes this change occurs much more
rapidly, and is even observed in solutions of com-
mercially pure sodium hydroxide or sulphuric acid to
which no arsenious oxide has been added. Since pre-
liminary treatment of the solution with platinum-
black prevents this action of oxygen, it is concluded
that these solutions normally contain traces of some
poisoning impurity. This would account for the
slightly positive values often given by pure hydrogen
electrodes in which smooth platinum plates are used.
The effects of varying the proportions of hydrogen and
oxygen (0—100%) in the gas supplied to a palladium-
black electrode in pure sulphuric acid and sodium
hydroxide solutions and in these solutions with vari-
ous additions of arsenious oxide are shown by a series
of curves. In experiments with smooth electrodes it is
shown that appreciable poisoning is produced by a
quantity of arsenious oxide much less than would be
necessary to form a unimolecular layer on the elec-
trode, but the fact that anodic treatment restores the
true hydrogen potential indicates that poisoning is
due to the deposition of a substance on the electrode
surface. The theoretical interpretation of the results
is discussed, but a satisfactory quantitative explan-
ation is not yet forthcoming. H. J. T. Ettingham.

Electrode potentials in air-free electrolyte.
A. L. McAulay, G.L.White, and E. G. R. Spooner
(Nature, 1930, 126, 914—915; cf. A., 1930, 423).—
A summary of the authors” work on the potential
assumed by a metal immersed in a salt solution with
no sensible concentration of its own ions. When this
is the case and when the electrode is not covered by
an oxide film, its potential is determined by pHif the
hydrogen overvoltage is positive to the deposition
potential which it would have in a solution about
0-001A with respect to its own ions. When this is
not the case, the potential is controlled by the anion
concentration probably arising from a film of electro-
lyte in contact with the metal with a concentration of
the electrode metallic ions of the order 0-0001A.

L. S. Theobald.

Electrode properties of stainless steel. E.
Newbery (Trans. Amer. Electrocliem. Soc., 1930,
58, 335—340).—The single potential of a sample of
stainless steel (containing about 13% of chromium)
in A-ferrous sulphate solution is much more positive
than that of pure iron in the same solution and ap-
proximates to the potential exhibited by a sample of
cliromium in this electrolyte. On the other hand, the
hydrogen overpotential of the stainless steel in JV-sul-
pliuric acid, measured by the commutator method, is
practically identical with that of pure iron under the
same conditions and is much less than that of chrom-
ium. The use of stainless steel as cathode in the con-
trolled electrolytic reduction of certain organic sub-
stances is suggested and preliminary experiments on
these lines are referred to. The oxygen overpotential
of stainless steel at low current densities in A-sulpburie
acid is comparable wdth that of chromium, but when
the current density exceeds a certain value the over-
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potential increases suddenly to a value which is inter-
mediate between those of iron and chromium. Partial
dissolution of the stainless steel with formation of
chromic acid then takes place. A tentative explan-
ation of the phenomena is advanced.
H. J. T. Ettingham.

Electrochemistry of aluminium and alumin-
ium amalgams. H. Gerding (Z. pliysikal. Chem.,
1930, 151, 190—218).—The potentials of aluminium
amalgams of varying composition have been deter-
mined in a solution of aluminium acetylacetonate in
acetylacetone. There is no indication of compound
formation. The mutual solubility of the metals is
very small, and a two-pliase system with constant
potential extends from 0-8 to 99-97 at.-% Hg. A
P.D. of 0-130 volt exists between the two-phase
system and “ theoretical ” (active) aluminium, which
is due to a difference of free energy between the
pure metal and the amalgam and is independent of
the liquid. It follows that the potential of active
aluminium in a 1Absolution of aluminium chloride in
water is —1-47 volt (H=0). Pure aluminium does
not dissolve in the liquid used, but when the content
of mercury exceeds 02% aluminium acetylacetonate
is formed with evolution of hydrogen, which latter
causes the potential to become more negative.
Oxygen has the opposite effect. The behaviour of
aluminium and its amalgams in acetylacetone cannot
be explained by assuming the existence of a film of
oxide, but is ascribed to a real difference in the metal.

E. L. Usher.

Potential of the iridi-irido-chloride electrode.
H. Terrey and H. C. Baker (J.C.S., 1930, 2583—
2586).—Potentiometric measurements with the cell
Hg|Hg2Cl2+ A-NaClJiY-NaCl+ Na2lrClo+ NaslrCIGIr
show that the E.M.F. of the concentration cell at 25°
is given Eq={RTjF) log (i/0), where i and o are the
concentrations of the iridi- and irido-salts, and that
the electrode reaction is IrCle"-f-e— >IrClc'"; for
values of i/o between 2-166 and 8-900 and an iridised
iridium electrode EOlies between 0-976 and 0-983, and
for values of i/o from 0-105 to 11-06 and an iridised
glass electrode between 0-968 and 0-970. The E.M.F.
is a linear function of the temperature, and has a
temperature coefficient of about - 0-001 volt per 1°%
the calculated heat effect of the cell reaction is
25,400—26,100 g.-cal., and regarding the reaction as
Hg+Cr+IrCle"— ->HgO01l+IrCI¢" the heat of form-
ation of the iridi- from the irido-chloride (Q') is 5600

g.-cal./mol. H. E. Gitlbe.
Potentials of unstable oxidation-reduction
systems. L.F. Fieser (J. Amer. Chem. Soc., 1930,

52, 4915—4940).—A “ discontinuous titration ”
method is used which involves the addition of varying
amounts of potassium molybdicyanide (0-03if-solu-
tion) to a fixed amount of a well-buffered reductant
(0-0003M) whereby varying quantities of the oxidant
become available. The ratio oxidant : reductant is
fixed momentarily in each case and the potentials of
the solutions are determined after varying intervals.
The initial potentials are fixed by extrapolation of the
first straight portion of the potential-time curves.
A composite titration curve is constructed from the
results and the normal oxidation-reduction potentials
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are calculated from it. The method is applicable to
systems which are so unstable that the half-life period
for the decomposition of the oxidant is 0-1—0-5 min.
The variation of potential with the hydrogen-ion con-
centration over the range of p,, 1— 8 was determined
for the systems p-benzylaminophenol-Ar-benzyl-p-
benzoquinoneiminc, p-niet'hylaminophenol-iV-methyl-
p-benzoquinoneimine, and p-aminophenol~p-benzo-
quinoneimine. The following systems were also
studied : p -phenylenediamine-p - benzoquinonedi-
imine, methyl -p -phenylenediamine-A7-methyl -p-
benzoquinonedi-imine, 4 :4'-dihydroxystilbene-stil-
bene-4 : 4'-quinone, and 4 :4'-dihydroxydiphenyl-di-
phenoquinone.

Application of the method to the following sub-
stances was unsuccessful owing to the instability of
the oxidised solutions : o-aminophenol, o-phenylene-
diamine, pyrocatechol, nitroquinol, and 2 : 6-dihydr-
oxynaphthalene. H. Burton.

Indirect method of studying the oxidation-
reduction potentials of unstable systems, in-
cluding those from phenols and amines. L. F.
Fieser (J. Amer. Chem. Soc., 1930, 52, 5204— 5241).
—A method is described for determining the potential
at which the velocity of the reaction between an
oxidisable substance {e.g., a-naphtliol) and aiiSbxidising
system {e.g., ferricyanide-ferrocyanide) reaches a
small, limiting value. This is called the * critical
oxidation potential.” For the two examples quoted,
oxidation occurs only when the potential exceeds
0-790—0-800 volt. A series of fcrricyanide-ferro-
cyanide solutions is prepared in which the total
concentration of the cyanides is the same, whilst the
ratio of oxidant to reductant is varied. Following
the determination of the potentials of these solutions,
a-naphtliol (equivalent to the ferricyanide) is added,
and the potential changes are noted during 5min.; the
solutions are usually made up in 37% alcohol con-
taining neutral buffer salts (phosphates). The per-
centage oxidation of the naphthol can be calculated
from the results and is found to be a linear function
of the initial potential of the solution. Extrapolation
of the percentage oxidation-potential curve gives the
“ critical oxidation potential.” The “ critical oxid-
ation potentials ” of 71 substances (mainly phenols
and amines) are recorded, and their relationship to
the normal oxidation-reduction potentials and the
structural formuloe of the reducing agents are dis-
cussed. H. Burton.

Reduction cells containing alkali chlorites.
G. R. Levi and D. Ghiron (Atti R. Accad. Lincei,
1930, [vi], 11, 1104—1107).—The E.M.F. of cells in
which the reduction of potassium chlorite is effected
by various substances have been measured at 20° in
cells of the type Pt'|0-liY-IvCIO2|X|Pt-, in which X
represents the reducing solution. The observed
E.M.F. in volts are : 0-2il/-KaS, 1-119; o0-LV-KXO,,.
0-3905; 0-025M-K4Fe(CN)G 0-476: O-ldZ-Xa.SA,
0-437; 0-liY-KI, 0-285; 0-li¥-N,H4,HfiS04, 0-370:
0-1iV-(NH2-OH),, HXS04, 0-350. The E.M.F. of the
cell Pt+10mX-KClO3|01 Ar-KCI-j-Hg2Cl2|Hg~ is 0-363
Xolt. 0. J. walker.

Variations of the E.M.F. during the formation
of alloys in the wet way. E.Pace (Gazzetta, 1930,

60, 811—818).—Measurements have been made of
the E.M.F. of voltaic couples of the type Absolution
of A+|B during the whole process of dissolution of the
more electropositive metal A and the deposition on
the metal B to form an alloy of the type A,B. The
following systems have been investigated : copper-
tin, copper-antimony, antimony-tin, gold-cadmium,
silver-cadmium, gold-tin, and silver-tin. Values of
the E.M.F. at the ordinary temperature and at 100°
are given with closed and open circuit.
0. J. Walker.

High-voltage anodic layer on aluminium.
J.E. Litienfeld, L. W. Appleton, and W. M. Smith
(Trans. Amer. Electrochem. Soc., 1930, 58, 285—331).
—Anode layers were formed on aluminium sheets by
electrolysis hi borax-boric acid solutions of various
concentrations at various current densities and
temperatures, the current being kept constant and the
voltage allowed to rise until sparking commenced,
at which stage the voltage was kept constant and the
current allowed to fall. From calculations based on
the estimated thickness of the layer and from direct
observation of the amount of oxygen gas evolved, it
is concluded that the oxygen which enters into the
formation of the layer is only a very small fraction
of the total amount released by the current. The
behaviour of the formed plates, set up in the electro-
lyte, as condensers was examined particularly with
regard to the variation of leakage current. The
condenser was charged to 380 volts and, when the
leakage current had decreased to a steady value, it
was completely or partly discharged. After being
kept idle in this condition for a time it was re-charged
to the original voltage and the leakage current re-
determined. From these data the extent of the
deterioration which had occurred during idleness
under various conditions was estimated. The results
are not in harmony with the views that deterioration
is due to dissolution of aluminium oxide from the layer
or to escape of oxygen imprisoned in the layer, but
can be explained on the assumption that changes
occur in the spatial orientation of particles of oxide in
the layer without any loss of material from the layer.
The layer behaves as a dielectric containing a large
number of polar molecules which are oriented by the
electric field during formation, but tend to become
disorganised by thermal motion during idle periods.
Conduction through the layer is believed to occur by
the passage of electrons from molecule to molecule,
the resistance depending on the state of organisation.

H.J. T. Ettingham.

Passivity of chromium. |. E. Matter and
O. Essin (Z. Elektrochem., 1930, 36, 963—972).—
The potential of chromium, deposited electrolytically
on copper, in contact with solutions of different acids
has been determined as a function of time and of tem-
perature. Theresultsindicate that at 0° the metal is
passive towards JV-hydrofluoric, -hydrochloric, -hydro-
bromic, -sulphuric, -perchloric, -phosphoric, and
-nitric acids, but that on warming to a temperature
which is characteristic for each acid and increases with
the diameter of the anion, the metal becomes active
towards the first four acids; in phosphoric, perchloric,
and nitric acids it remains inactive at 100°. Treat-
ment such as immersion in chromic acid solution or
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heating in a vacuum, which tends to remove hydrogen
from the chromium film, reduces its (negative)
potential ; in contact with nomactivating acids the
potential increases with time to values greater than
the reversible hydrogen potential without the metal
losing its passivity. Cathodic polarisation in per-
chloric and nitric acids causes sudden activation when
a certain potential is attained. The activating
influence of anions follows the same order as their
power of producing cathodic reduotion of chromic
acid; the influence of hydrochloric acid is hindered
by the presence of other acids. It is suggested that
the passive metal is covered with a superficial oriented
film of oxide molecules through which the anions
must penetrate in order to produce activation.
H.F.Gittbe.
Colloidal diaphragm for the electrolysis of
water. G. F. Jaubert (Compt. rend., 1930, 191,
1447—1449).—If a 25% solution of potassium hydr-
oxide holding in colloidal suspension a hydrogel, e.g.,
calcium magnesium silicate (colloidal asbestos) or
ferric hydroxide, is electrolysed with a nickel anode
and an iron cathode, a uniform layer of the colloidal
substance, several millimetres thick, is deposited on
the anode in the course of some hours or days, accord-
ing to the fineness of the suspension. If a sheet of
iron wire gauze is placed between the electrodes a
similar deposit accumulates thereon, and this after
about ,50 hrs. is absolutely impermeable to the free
gases. A diaphragm thus prepared is very cheap,
possesses a very low resistance, and enables hydrogen
of 100% and oxygen of 99-5% (0-5% hydrogen)
purity to be readily prepared. C.A. Sitberrad.

Thermal transformation of para-hydrogen.
A.Farkas (Z. physikal. Chem., 1930, B, 10,419—433).
—The conversion of para-hydrogen into ortho-hydro-
gen when heated in a quartz vessel is a homogeneous
reaction, although traces of such impurities as dust
or metals exert a powerful catalytic effect. Measure-
ments of the velocity, made chiefly at GO0—750° and
under pressures of 50—400 mm., show the reaction
to bo of the order 1-5, which is taken as pointing to
the mechanism H+K?®, the hydrogen atom
being of thermal origin. If this reaction is regarded
as the exchange of a bound hydrogen atom for a free
atom, leading to the formation of para- and ortho-
molecules in the equilibrium ratio 1:3, it does not
contravene the principles of quantum mechanics.
The effect of rise in temperature on the velocity is due
far more to increase in the number of free atoms than
to increase in the proportion of effective collisions.
The Arrhenius equation gives 4200 g.-cal. per g.-mol.
for the heat of activation, whereas the value of 11,000
g.-cal. is deduced from the absolute velocity.

R. Cuthill.

Ignition of electrolytic gas by electric sparks.
A. Kovalsky (z. physikal. Chem., 1930, B, 11, 56—
58; cf. A., 1930, 299).—The limiting pressures at
which electrolytic gas can be ignited by a single spark
have been determined in relation to the “ strength ”
.of the spark, the latter being measured by the capacity
of a condenser charged to a constant potential, from
which the spark was obtained. The limiting pressure
decreases with increasing strength of spark down to
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17 mm. for 2 microfarads. The limiting pressure of
ignition by a spark at 450° coincides with the lower
limit for propagation of ignition in the mixture.
F. L. Usher.
Thermal decomposition of nitrous oxide be-
tween 1 and 10 atm. N. Nagasako and M.
Voimer (Z. physikal. Chem., 1930, B, 10, 414—418,;
cf. A., 1930, 1255; Hinshelwood, ibid., 1528).—The
above reaction has been measured at 830—940° Abs.,
and found to be unimolecular. The heat of activation,
53,000 g.-cal. per g.-mok, is practically independent
of the pressure. It. Cuthirnr.

Atomic reactions possessing inertia. H. vok
Hartet and M. P6r1anyi (Z. physikal. Chem., 1930,
B, 11, 97—138).—In seeking to account for the
apparent absence of inertia in many of the reactions
in which free atoms or free radicals participate, it
must be noticed that a reaction with a heat of activ-
ation below about 15,000 g.-cal. Will occur so, rapidly
as to seem instantaneous. London’s theory of
chemical reactions (A., 1929, 1397), indeed, indicates
that the upper limit of the heat of activation of
reactions involving free atoms or radicals corresponds
approximately with this figure. The reaction of
methyl iodide with sodium vapour at 240° is free from
inertia, but the reactions with the bromide, chloride,
and fluoride possess inertia, the magnitude of which
increases in this order. From the ratio of the number
of effective collisions to the total number of collisions
it is calculated that in the reaction with methyl brom-
ide the heat of activation is 3200 g.-cal., and in that
with the chloride 8800 g.-cal.; similar values are
also deduced from the temperature coefficient of the
reaction velocity. With the fluoride, the heat of
activation must exceed 25,000 g.-cal., and this is the
only reaction which would occur at a measurable
speed at the ordinary temperature. The order of the
reactivities of the halides is what would be expected
from London’s theory. The reaction of sodium
vapour with cyanogen exhibits considerable inertia,
which appears, however, to be due, not to the small-
ness of the heat of activation, but to some steric
factor, probably to the ;shielding of the sensitive
region of the C'C linking by tho nitrogen atoms. This
effect does not vary with the temperature. In the
reaction of sodium vapour with cyanogen chloride
the proportion of sodium chloride to sodium cyanide
formed depends on the temperature, which may be
explained by supposing that the inertia of the reaction
Na+Cj\TGI=NaCI+CN depends on a low heat of
activation and therefore varies with the temperature,
whereas the inertia of the reaction Na+CNC1=
NaCN+Cl is independent of the temperature. The
reactions of a variety of other organic halogen com-
pounds with sodium have been studied. From
kinetical considerations and examination of the
energy changes involved it may be demonstrated that
in all such reactions the primary result of the formation
of a molecule of sodium halide is the liberation of the
free radical previously combined with the halogen.
When sodium reacts with a mothad halide in presence
of hydrogen, methane is formed by the reaction
CH3+H 2=CH4-|-H, the heat of activation of which
is about S000 g.-cal. From this figure it is deduced
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that the licat of the reaction CH3-j-H==.CH4 is 98—
110 kg.-cal. R. Cuthill.

Decomposition of ethylamine. Unimolecular
reaction. H. A. Taytor (J. Physical Chem., 1930,
34, 2761—2770).—The decomposition of ethylamine
has been investigated over the range 500—540° and
at pressures between 50 and 400 mm. The decom-
position is a homogeneous, unimolecular reaction with
an energy of activation of 43,400 g.-cal.; E/BT
is 28-9. The addition of hydrogen, nitrogen, or
ammonia has no effect. L. S. Theobald.

Effect of neutral salts on the velocity of re-
action of ions in low total ionic concentration.
A. Parts (Festschr. Jub. Ver. Estn. Chem., 1929,
44 -50; Chem. Zehtr., 1930, if, 687).—When potass-
ium persulphate (0-0062544) and iodide (0-025044)
react in presence of neutral salt (0-050047) the velocity
coefficient (0-317) attains values as follows : potassium
chloride, 0-459, sodium chlorido 0-374, ammonium
chloride 0-417, barium chloride 0-6S2, calcium chloride
0-485. Values for the reaction (CHBr-COo)o''+ OH'
(each 0-01S1344)— >(C02-CH:CBr-C02"+Br'+H 20
are (1-70), sodium nitrate 2-09, lithium nitrate 2-33,
barium chloride 4-83, calcium nitrate 9-61. The
results are interpreted by means of Debye and
Hiickel’s theory. A. A. Eldridge.

Hydrolysis of acetamide. T. W. J. Taylor
(J.C.S., 1930, 2741—2749).—The velocity coefficients
K of the hydrolysis of acetamide by 3N-, 447-, and
547-hydroehloric acid and .447- and 547-hydrobromic
and sulphuric acids at 25° and by 4iY- and 547-
kydrochloric acid at 40° and 41°, respectively, have
been determined and the influence of the alkali metal
halides has been investigated. Waith increase of the
concentration of hydrochloric or hydrobromic acid up
to about 347, K increases to a maximum and thereafter
diminishes, but with sulphuric acid K is smaller in
447 than in 547 solution. It appears that at the higher
concentrations undissociated molecules of hydrochloric
and hydrobromic acids form with the amide complexes
which are not capable of undergoing hydrolysis; this
view is supported by calculations of the uncombined
fraction of the amide based on the assumption that the
complexes formed are of the type 2SIH2Ac,HCI. In
447-hydrochloric acid solution 47-sodium or -potassium
chloride accelerates the hydrolysis, but lithium chloride
is without effect, whilst in hydrobromic acid solution
potassium bromide acts as a positive catalyst, sodium
bromide is apparently without effect, and lithium
bromide retards the reaction. The salt effect is of the
same nature if the hydrolysis be carried out in alkaline
(xV-sodium or -potassium hydroxide) solution. On
account of the, specific nature of the salt effect it is
suggested that acetamide is able to form with certain
salts complexes which are stable in solution.

H. F. Gitlbe.

Reactions of zero order. A. Parts (Festchr.
Jub. Ver. Estn. Chem., 1929, 23—30; Chem. Zentr.,
1930, ii, 687).—A discussion of the hydration of
pinene. A. A. Eildridge.

- Velocity of dissolution of oxygen in water. IlI.

in " IYAMOTO and T. Kaya (Bull. Chem. Soc. Japan,
1930, 5, 321—325; cf. A., 1930, 1379).—The relation-
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ship of the rate of oxidation of sodium sulphite in
aqueous solution when ah- is bubbled through it to
the radius of the bubbles has been found to conform
to the theoretical considerations previously advanced
{ibid., s66). R. Cuthill.

Passivity phenomena with aluminium in
still, dilute acids and alkalis. L. W. Haase
(Hausz. V.A.W. Erftw. Aluminium, 1930, 2, 53—60;
Chem. Zentr., 1930, ii, 976).—Interaction of aluminium
with solutions of acids, bases, and salts in concen-
tration corresponding with natural water leads to the
gradual formation, not of passivating films, but of a
homogeneous protective layer of aluminium oxide or
hydroxide of low water content. A. A. Eldridge.

Influence of the azide ion on the catalysis of
[the decomposition of] hydrogen peroxide by
colloidal platinum. Il. E. Olriveri-Mandala
(Gazzetta, 1930, 60, 878—S82; cf. A., 1930, 170).—
The decomposition of hydrogen peroxide by colloidal
platinum is also a first-order reaction in presence of
azoimide, which acts as a negative catalyst, although
there is not a strict proportionality between the values
of K and the concentration of the azoimide, which
reduces the value of K from 0-0029 to 0-0007S. The
temperature coefficient of the velocity coefficient for

10° is 1-66. 0. J. Walker.
Slow and induced oxidation of potassium
oxalate, sodium nitrite, and sodium sulphite

by air. S. ISl Chakravarti and N. R. Dhar (J.
Physical Chem., 1930, 34, 2749—2760; cf. Palit and
Dhar, A., 1926, 822).—In the presence of cerous
hydroxide, potassium oxalate or sodium nitrite is not
oxidised by the passage of air through their solutions
at the ordinary temperature, but in the presence of
ferrous hydroxide or sodium sulphite oxidation occurs.
Oxidation increases with an increase in concentration
of inductor and acceptor and with the time of passage
of the air. In all the above cases a compound of the
peroxide type, liberating iodine from acidified potass-
ium iodide, is formed. Sodium phosphite is oxidised
by air in the presence of sodium sulphite, but no
peroxide is formed in this case. L. S. Theobald.

Autocatalysis in oxidation. [IV. Mechanism
of antioxygenic action. G.DupontandlJ. Allard
(Bull. Soc. chim., 1930, [iv], 47, 1216—1225; cf. A,
1930, 1003).—The proportion of quinol required to
prevent the autoxidation of abietic acid in xylene
solution increases as the oxidation advances; whilst
1 partin 5000 parts is sufficientat the start, 5 parts are
required if the quinol is added when oxidation has
already occurred. Similarly, in presence of 1% of
cobalt as cobalt abietate addition of 1% of quinol at
the start prevents oxidation, but if added when the
oxidation has attained its maximum velocity 1-4—
1-6% of quinol is required. In presence of 0-5% of
cobalt abietate the proportion of quinol necessary is
halved. On addition of quinol to a solution of cobalt
abietate in abietic acid and of oxidised cobalt abietate
in abietic acid the characteristic complementary
absorption band at 500 p|i disappears and the solutions
give the absorption spectrum of neutral cobalt
abietate. Accordingly, it is concluded that the dark
absorption band below 500 pp is due to the formation



of the green complex of cobalt abietate and a con-
stituent of oxidised abietic acid, which is slowly
decomposed by the quinol. The antioxygenie action
of the latter is observed only when the green complex
has been completely decomposed and accordingly this
complex acid-oxidised abietate is regarded as the
positive catalyst of the oxidation, and the constituent
of oxidised abietic acid which forms this complex
is the active oxide which catalyses the natural direct
oxidation. It is suggested that the quinol acts by
combining with this acid oxide, liberating cobalt
abietate, the antioxygenie action of quinol with
abietic acid itself being attributed to the combination
of quinol with this active constituent of the oxidised
acid. Thegreater part ofthe cobalt abietate is present
in the active form when the velocity is at its maximum,
whilst in the direct autoxidation of abietic acid a
very small proportion of the oxidation product is in
the active form. It. Brightman.

Activity of surfaces. J.R.Partington (Nature,
1930, 126, 917).—The idea underhung many theories
concerning the catalytic effect of a surface and its
structure was published bv the author in a qualitative
form in 1911 (cf. J.C.S., 1911, 99, 475).

L. S. Theobald.

Dissolution of metals in acids. G. Waipert
(Z. physikal. Chem., 1930, 151, 219—233).—The
influence of foreign substances on the rate of dissolution
of metals in acids has been studied by measuring both
the rate of evolution of hydrogen and the potential
of the dissolving metal. 'Dissolution of iron in 8N-
sulphuric acid is retarded by hydrochloric acid, by
formic, acetic, propionic, and butyric acids (in order of
increasing influence), gelatin, and methyl-violet.
Salts have little effect in dilute solution. Chromium,
zinc, and cadmium behave similarly, except that salts
accelerate their dissolution. The effects observed are
attributed to adsorption, which is considered to be
the first stage in the process of dissolution.

F. L. Usher.

Catalytic activity of cadmium. R.J.Hartman
and 0. W.Brown (J. Physical Chem., 1930,34,2651—
2665).—The catalytic activity of cadmium in the
reduction of nitrobenzene to aniline has been investig-
ated. With catalysts prepared in different ways, the
highest yield of aniline is always obtained at 319°i;I0.
The most active catalyst is that prepared by precipit-
ating the hydroxide on asbestos, roasting at 250°, and
then reducing with hydrogen at 300°. When used
above its m. p., cadmium gives high yields of aniline
and shows less tendency to coalesce in nitrobenzene
and hydrogen than in hydrogen alone. A catalyst
prepared by reduction of the oxalate roasted at 250° is
somewhat more active than that obtained from the
unroasted oxalate, whilst that prepared from the
hydroxide roasted at 250° is more active than that
from the hydroxide roasted at 350°. A rate of flow of
0-3794 g. of nitrobenzene per hr. per g. of supported
catalyst gives a quantitative yield of aniline, but the
unsupported catalyst does not give quantitative yields
at this rate. Support of the catalyst, however, on
pumice or asbestos does not increase the yield at
suitable rates;it only accelerates reduction. Shredded
asbestos is a better support for cadmium than is
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pumice. The aniline produced at 319° is colourless;
at lower temperatures it contains some carbylamine
and at higher temperatures the product is slightly
coloured. No formation ofammonia has been detected
in any of the experiments. L. S. Theobald.

Reactions at the surface of hot metallic fila-
ments. B. L. SrikAntan (Rec. trav. chim., 1930,
49, 1146—1149; cf. A., 1930, 550).—A general
discussion of previous work. The order of efficiency of
different catalysts for the reaction between carbon
dioxide and hydrogen deduced from the apparent
heats of activation agrees with that given by velocity
measurements. F. L. Usher.

Rates and temperature coefficients of the
catalytic decomposition ofammonia over molyb-
denum, tungsten, and promoted iron. C. H.
Kunsman, E. S. Lamar, and W. E. Deming (Phll
Mag., 1930, [vii], 10,1015—1037 ; cf. A., 1929, 520).—
The theory of the decomposition of ammonia on hot
surfaces is examined kinetically, taking into consider-
ation the condensation on the catalyst surface and the
evaporation therefrom of the products of decom-
position, and a formula is derived for the “ true heat
of activation ” in terms of the temperature coefficient
and the heats of desorption of the reactant and
products. Ammonia was decomposed on molyb-
denum and tungsten in the form of electrically heated
filaments, and on promoted iron catalysts applied on
electrically heated platinum strips. The adsorption
of nitrogen from the gas phase was negligible, but the
active surface remained covered with hydrogen and
ammonia during a run over a wide temperature range.
The heat of activation and the heat of desorption of
ammonia less that of hydrogen were computed.
Evidence indicates that no nitride exists in presence
of hydrogen above 740° in the case of molybdenum,
and that decomposition on the iron catalyst may take
place on nitrides formed from the nitrogen in the
ammonia. N. M. Brigh.

Catalytic formation of hydrogen cyanide. 1I.
Formation from hydrocarbons and ammonia
[with E. Demme]. [1lIl. Formation from carbon
monoxide and ammonia [with R. K. Marter],
IV. [Mechanism of the] formation from carbon
monoxide and ammonia [with G. Kortuml].
G. Bredig and E. E1od (z. Elektrochem., 1930, 36,
991—1003, 1003—1007, 1007—1023; cf. A., 1927,
838).—I1. The reaction between ammonia and ethyl-
ene, acetylene, and methane in presence of catalysts
such as alumina and quartz has been investigated.
At temperatures above 700° hydrogen cyanide is
formed and with rise of temperature the yield increases
to a maximum and then diminishes. The greatest
yield (about 70%) is obtained with mixtures of
ammonia and ethylene at equal partial pressures ; the
reaction is a catalytic surface reaction, the most
effective catalysts being pure alumina and a mixture
of alumina and quartz. Addition of hydrogen to the
gaseous mixture reduces the vyield of hydrogen
cyanide very considerably, whereas nitrogen produces
a much smaller effect, although the quantity of
methane formed isreduced. The decomposition of the
ethylene proceeds according to the equations C2H4 =
2C+2H2 and 2C2H4— >2C-f2CHj; the ratio of
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hydrogen to inethane formed depends on the temper-
ature, but although at 800° it is independent of the
rate of passage of the mixture over the catalyst, the
rpiantity of ethylene decomposed decreases with
reduction of the time of contact, and since the hydrogen
cyanide is formed only from the carbon produced
according to the first equation, the yield diminishes
simultaneously. The vyield from ammonia, and
acetylene is, on the contrary, independent of the time
of contact, whilst no yield is obtained when methane is
employed until conditions suitable for the formation of
acetylene are attained. It appears that in all cases
the intermediate formation of acetylene is a necessary
condition for the production of hydrogen cyanide.
I1l. The reaction between ammonia and carbon
monoxide when passed over catalysts of alumina,
thoria, and ceria at 500°, 600°, and 700° has been
studied. The greatest yields of hydrogen cyanide are
obtained with alumina and with ceria deposited on
alumina; silica catalysts are unsatisfactory. The
yield, calculated on the quantity of ammonia initially
present in the mixture, increases with rise of temper-
ature and with increasing excess of carbon monoxide,
but diminishes as the velocity of the gas stream
increases. W ith a twenty-fold excess of monoxide and
a contact period of 6 sec. a 65% conversion of ammonia
into hydrogen cyanide is obtained, 14% of ammonia
being lost by dissociation ; at 500° this loss is only
about 2—e6%. Since the rate of increase of the
hydrogen content of the mixture, expressed as a
fraction of the ammonia employed, corresponds with
the rate of formation of hydrogen cyanide, it is
suggested that the principal reactions concerned are
NH3+C0— >HCN+H2 and H20+CO— "H2+
C02, which may either take place as one reaction or
be independently catalysed to about the same extents.
IV. The influence of nitrogen, hydrogen, carbon
dioxide, and water on the reaction has been studied
for various periods of contact and at various temper-
atures with the object of deciding among a number
of possible mechanisms. Increase of the carbon
monoxide excess favours the formation of hydrogen
cyanide to a greater extent than does increase of the
ammonia excess, whilst nitrogen is without appreciable
influence except for low contact periods. Hydrogen,
and especially carbon dioxide, displace the apparent
equilibrium in the direction of less formation of
hydrogen cyanide; hydrogen also diminishes the
dissociation of the ammonia. The reduction of yield
caused by water is due, not to displacement of the

equilibrium, but to hydrolysis of the hydrogen
cyanide. In the light of these observations the
mechanism suggested in IlIl cannot be correct;

the most probable mechanism is expressed by 2CO+
NH3— *-HCN+CO02+H 2and C02+H ,— yCO0-f-H20,
and by the side reactions 2CO— MJ+CO.,and C+NHS
— >-HCN+H2. Minor reactions involving the form-
ation and decomposition of formaldehyde may take
place to some extent. Attempts to attain equilibrium
from the hydrogen cyanide-water side confirm the
mechanism suggested, although a true equilibrium is,
on account of hydrolysis, not attainable.
H. F. Gilibe.

anti- and pro-oxy-

its compounds. C.

Catalysis of autoxidation :
genic action of iron and
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Dufraisse and R. Horclois (Compt rend., 1930,
191, 1126—1128).—The catalytic effect as regards
autoxidation of metallic iron and 21 of its com-
pounds on acraldehyde, benzaldehyde, furfuraldehyde,
styrene, turpentine, and sodium sulphite solution is
shown to be, like that of all other catalysts, some-
times pro- and sometimes anti-oxvgenic. Examples
of anti-oxygenic action are : of ferric chloride on
benzaldehyde, ferric acetylacetonate on sodium
sulphite, oxy-, carboxy-, and met-luemoglobin on
acraldehyde or sodium sulphite, p-chiorohsemin,
haemin, and fi-bromohsemin on acraldehyde, benz-
aldehyde, or sodium sulphite, and of all the foregoing,
as also of ferrous oxide, p-chloroh;cmin, and its di-
methyl ether on furfuraldehyde. Iron is thus no
exception to the general rule in this respect.
C. A. SILBERRAD.
Reaction between vapours of methyl alcohol
and water as example of heterogeneous catalysis.
J. A. Christiansen and J. R. Huffman (Z phy5|kal
Chem., 1930, 151, 269—302; cf. A, 1926, 358).—
The velocity of the above reaction has been observed
at temperatures from 190° to 250°, the catalyst being
in every case 0-1 g.-at. of copper dispersed in varying
guantities of magnesium oxide. The copper loses its
activity in the course of time, but it can be restored
by treatment with air. The initial velocity is pro-
portional to the square root of the concentration of
methyl alcohol, and the reaction is strongly inhibited
by hydrogen and to a smaller extent by carbon
dioxide. Formulae for the velocity and for its vari-
ation with temperature are given. The velocity
decreases with increasing dispersity of the copper.
F. L. Usher.
Use of oscillating discharges in the formation
of gaseous hydrides. B. Foresti (Gazzetta, 1930,
60, 745—754).—By passing oscillating discharges
between electrodes of tin, of bismuth, and of lead in
a current of hydrogen at ordinary pressure it is
possible to obtain the respective hydrides of these
metals even in the absence of organic substances.
The best results were obtained with tin, the yield
being the greater the smaller was the distance between
the electrodes. If the discharge is aperiodic practically
no hydride is formed. The amount of hydride formed
is not related to the period of the oscillating discharge.
The work of Paneth and his co-workers, who obtained
negative results in absence of organic substances, is
discussed. The catalytic action of hydrocarbons in
the formation of metallic hydrides is probably due to
the decomposition of the hydrocarbons by the dis-
charge into free radicals of great chemical activity
and atomic hydrogen. O.J. Walker.

Electrolytic combination with compressed
nitrogen at the ordinary temperature. F. Figh-
ter, P. Girard, and H. Erlenmeyer (Helv. Chim.
Acta, 1930, 13, 1228—1236; cf. A., 1922, ii, 372).—
On electrolysis of a solution of lithium chloride in
absolute ethyl or butyl alcohol in contact with com-
pressed nitrogen using a platinum cathode lithium
nitride is formed and gives rise to ammonia by the
reaction LisN+3EtOH==3LiOEt-{-NH3. The cur-
rentyield with nitrogen under a pressure of 1000 atm.
may amount to 12%. R. Cuthirr.



Electrolytic reduction of acid solutions of
vanadium. P. Foerster and F. Bottcher (Z
physikal. Chem., 1930, 151, 321-—400).—The static
potentials of platinum, iridium, and gold electrodes in
solutions containing equimolecular proportions of
VMV and VM", YM" and V", and V" and V"
have been determined and compared with the cathode
potentials measured during the respective electrolytic
reductions. The static potentials are independent of
the metal of the electrode. The experimental pro-
cedure was the same as that previously described in
the investigation of molybdenum compounds (A,
1930, 432), and the general results obtained are
similar. The reduction of Vv to VIVat a platinised
gauze cathode proceeds without appreciable polaris-
ation, but at a smooth platinum surface, the cathode
potential is considerably increased, without, however,
giving rise to evolution of hydrogen. Reduction of
VIVto \na is accompanied by evolution of hydrogen,
but the current yield increases during the reduction.
The reaction VUW— >V Ucannot occur at a platinised
surface, but may be carried to completion at a smooth
platinum surface, the current yield steadily decreasing
during the reduction. The irregularities observed in
the first two stages of reduction are due to the form-
ation of membranes of insoluble products of hydrolysis
on the surface of the cathode, leading to an increased
potential and to evolution of hydrogen. No such
membrane is formed during the final stage, in which
the decreased current yield is due solely to the simul-
taneous discharge of hydrogen ions. Variations in
the amount: of free sulphuric acid present affect the
results in the sense required by the above explanation.

F. L. Usher.

Vanadous salts. J. Meyer and (Fri.) M.
Aetich (Z. anorg. Chem., 1930, 194, 27.8—292).—
The cause of the discrepancies between the work of
Piecini and Marino (A., 1902, ii, 663) and that of
Rutter (A., 1906, ii, 366) on the electrolytic preparation
of vanadous sulphate has been traced to the influence
of the sulphuric acid concentration. The solubility
at; 25° and 100° of vanadium pentoxide in sulphuric
acid of concentrations from 0 to 98-5% exhibits two
maxima, between which colloidal solutions are formed.
In contradiction of the reports of the earlier observers,
the nature of the cathode is without influence on the
electrolytic reduction, which in presence of air yields
compounds of tervalent vanadium ; in presence of
sufficient sulphuric acid the solution becomes green and
then contains the complex acids [V(H20)4S04]S04H
and [V(H20)2S04)2]4H. If air be excluded the solu-
tion becomes violet owing to the production of
vanadous salt, and by concentration over phosphorus
pentoxide violet crystals of vanadous sulphate hepta-
hydrate may be isolated. Details are given of the
preparation of the relatively stable ammonium,
potassium, and rubidium vanadous sulphates. The
preparation of the vanadous salts of other acids is
difficult owing to their instability; cathodic dis-
solution ,of the metal yields always compounds of
higher valency. The stability of vanadous sulphate
solutions increases with increase of concentration and
of the free acid concentration; addition of alcohol,
sodium hydrogen sulphite, etc. is without influence.

H. F. Ghjlbe.
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Electrolytic preparation of zinc and lanthanum
persulphates. V. Arnal (llolv. Ghini. Acta, 1930,
13, 1254—1257).—Solutions containing zinc and
lanthanum persulphates have been obtained by
electrolysis of aqueous solutions of the corresponding
hydrogen sulphates; but it has not been possible to
isolate the solid salts. R. 6uthirr.

Electrolytic deposition of gold at high current
densities. H.Paweok and R. Weiner (Z. Elekt.ro-
chem., 1930, 36, 972—980).—Experiments have been
performed on the electrodeposition of gold from
alkaline ferrocyanide solutions with the object of
establishing a process which may be operated at
relatively high current densities. The ferrocyanide
concentration is of little consequence; increase of the
quantity of sodium carbonate in the solution causes
at low gold concentrations an increase of the electrode
potential, whereas at higher gold concentrations the
reverse effect obtains. Increase of the gold concen-
tration markedly reduces the polarisation, and the
potential attains a value which is almost independent
of the current density. Dilution of a solution of
constant composition causes a considerable increase
of chemical polarisation. The ordinary dilute ferro-
cyanide bath exhibits such a rapid increase of elec-
trode potential, even at low current densities, that
passivity results and the employment of a gold anode
becomes useless, whereas with a bath containing
potassium ferrocyanide (200 g.), hydrochlorauric acid
(50 g.), and sodium carbonate (50 g./per litre), the
potential remains at a constant low value at current
densities up to 10 amp. per dm.2and anodic dissolution
proceeds unhindered; such a bath may be successfully
employed for rapid cathodic deposition.

H. F. Gittbe.

Electrodeposition of chromium. V. P. I1in-
sbx— See B., 1931, 25.

Electrolytic production ofantimony. F.Voger.
—See B., 1931, 25.

Polarographic studies with, the dropping
mercury cathode. XVI. Electro-reduction of

acetaldehyde. I.Smorer (Coll. Czech. Chem. Comm.,
1930, 2, 699—711).—The cathodic reduction of acet-
aldehyde in 0-1—0O-0O0Olii-solutions containing lithium
chloride at concentrations from 0-02N to 0-0117 by
the dropping mercury cathode has been investigated
by means of polarographically recorded current-
voltage curves. The reduction potential in Ji-solu-
tiori is -1-60 volt, and is not influenced by variation
of the pH of the solution -within wide limits; with
decreasing pm however, the reduction is retarded, and
in presence of acid at a concentration comparable
with that of the aldehyde is entirely inhibited. The
electrode potential - is related to the current | by
the equation t:=—(RT/F) log I, whilst the change of
n due to a change dG of the aldehyde concentration
is given by d- — RTjF)log dG. The insensitivity
of the reduction process to changes of pa indicates
that the reaction is irreversible; the most probable
product is dimethylglycol. The application of polaro-
graphic methods ®o the determination of traces of
acetaldehyde is;described; 0-0005 mg. in 1 c.c. may
be determined to within 10%. For the determination
in ethyl alcohol, 10 c.c. are diluted with 90 c.c. of
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water, and to the first. 10 c.e. obtained on distillation
lithium chloride is added. Vinegar should be neutral-
ised with 22V-lithimn hydroxide, and the first fifth of
the distillate treated with lithium chloride until the
salt concentration is 0-0IN. Fermentation vinegars
suppress strongly the maxima on the current-voltago
curves, but synthotic and pyroligneous acetic acid
have no such influence. HiF. Gillbe.

Anodic oxidation of acetic acid in sulphuric
acid solution. R. Schreiner (Z. Elektrochem.,
1930,36,953—963).—0-51kf-Solutionsof formaldehyde,
methyl alcohol, and formic, acetic (0-53/ and 5M),
oxalic, glyoxylic, and glycollic acids have been sub-
jected. to anodic oxidation in 2jV-sidphuric acid solu-
tion at a platinum anode and with constant current
density with the object of establishing the mechanism
of the oxidation of acetic acid; the observations made
include determinations of the variation with time of
the nature and quantity of gas evolved and of the
anode potential, of the nature of the products formed
in solution, and of the change of weight, if any, of
the anode. The main process is represented by
CH,-C02H— >OH-0H2-CO2H— ->CH(0H)2-C02H —>
(CO)2H)2—->2C02, but at higher potentials there arc
side reactions commencing with tho products of the
first and second stages and resulting in the formation
of formaldehyde, formic acid, methyl alcohol, and
carbon monoxide. Increase of tho anode potential
favours tho true oxidation stages, as compared with
those involving removal of hydrogen: the latter takes
place most readily from the alcoholic group and least
readily from the carboxyl group. Simultaneous
removal of two hydrogen atoms which are attached
to two different carbon atoms occurs only when they
form the end members of a six-mem bered chain, and
to only a small extent if an alternative mode of
oxidation is possible. H. F. GitibE,

Mechanism of the synthesis of the nitrogen
oxides. L. A. M, Henry (J. Physical Chem., 1930,
34, 2782—2791)..—The reaction between oxygen and
nitrogen has been investigated at low pressure and
temperature in the Geisslcr, tile electrodeless, and the
dark electronic discharges. With the Geisslcr dis-
charge, no reaction occurs at the ordinary temperature,
hut at the temperature of liquid air the reaction has
been followed for mixtures of oxygen and nitrogen
in the ratios 1:1 and 1:2. The best yields of
nitrogen dioxide are obtained with the stoicheiomctric
mixture. With the electrodeless discharge no reaction
occurs at the temperature of liquid air unless a
luminous discharge of high energy content is present.
A mechanism between one molecule of oxygen and
one atom of nitrogen is proposed.

L. S. Theobald.

Organic reactions in gaseous electrical dis-
charge. I. Normal paraffin hydrocarbons.
E. G. Linder (Physical Rev.. 1930, [ii], 36, 1375—
1385).—With the object of investigating chemical
action in electrical discharges, an apparatus for sub-
jecting vapours to an electrical discharge at various
pressures and currents is described; different frac-
tions of the gaseous reaction products can be collected,
and their rates of accumulation have been measured
for various discharge currents and vapour pressures.
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Results reported for n-dcoane indicate that electric
conduction in gases may follow an electroohemioal
equivalence law similar to Faraday’s law of electro-
Iytic, conduction in liquids, and that the amount of
reaction is proportional to the current. Slid indepen-
dent of voltage and vapour pressure. Curves are
given for tho relation between molecular size and
rate of production of various gaseous reaction pro-
duct fractions for n-pentano, hexane, heptane; octane,

decano, dodecane, and tetradeoane. A theoretical
discussion of tho results is given. N. M. Bitgh.
Chemical decomposition by radiation. G.

Barker (J. Cancer Res. Comm. Sydney, 1930, 2,
100—181).—A general survey of contemporary theory
and some experimental data. N. M. Bligh.

Thermal and photochemical decomposition
of ozone. H, J. Sohhmaoher and G. Serenger
(Z. physikal. Chem., 1930, B, 11, 38—44; cf. A,
1930, 425).—A reply to Riesenfokl and Wassmuth
(A, 1930, 1135). F. L. Usher.

Photochemicalnnion of hydrogen and chlorine.
I. Effectoflightintensity. |IlI. Effectofwave-
length. Measurements with filtered light. A.J.
Allmand and E. Beesley (J.C.S., 1930, 2693—
2708, 2709—2721).—I. The velocity of the photo-
chemical combination of hydrogen and chlorine has
been measured under widely varying conditions of
illumination. With monochromatic light-of wave-
longths 4050 and 4360 A. the velocity is proportional
to the light intensity over intensity ratios of 180 : 1
and 440 : 1, respectively, and with polarised light tho
samo holds for a ratio of 4: 1, obtained by the use
of crossed Nicols. The velocity is proportional also
to the average intensity when intermittent mono-
chromatic or complex fight is employed, and is inde-
pendent of the rate of intermission. Under certain
conditions there appears to be a destruction of
inhibitors present in the gas, and it is suggested that
this phenomenon may he the cause of the results
obtained by Baly and Barker (J.C.S., 1921,119, 653).

I1. The quantum efficiencies of the photochemical
reaction between moist hydrogen and chlorine at 5460,
4360, 4050, 3650, and 3030—3130 A. are 0-45, 141,
2-06, 1-08, and 1-00, respectively, and the threshold
is on the longer wave-length side of 5460 A., since the
green mercury lino of this wave-length is active. The
velooity of the reaction is considerably greater at 25°
than at 19-7°, probably as a result of the increased
sensitivity of the gas mixture consequent on the
destruction of inhibitors: nevertheless, despite the
maximum in the quantum efficiency-wave-length
curve, tho true temperature coefficient of the quantum
efficiency probably increases continuously with in-
crease of wave-length. The effect of radiations of
two different wave-lengths appears to be additive;
the sum of the effects produced when the two act
successively is equal to the total effect when they act
simultaneously. H. F. Gillbe.

Photosensitized decomposition of nitrogen
trichloride and the induction period of the
hydrogen-chlorine reaction, J. G. A. Griffiths
and R, G. W. Norrish (Nature, 1931, 127, 14)—
Mixtures of chlorine and small quantities of nitrogen
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chloride give total pressure increments corresponding
with the net reaction 2NC13=N 2+3C12. Measure-
ments of quantum efficiency with light of wave-
length 366 and 436 gg indicate that the photo-
sensitised decomposition of the nitrogen trichloride
proceeds by short reaction chains, the efficiency fall-
ing to a limiting value of 2 as the pressure of chlorine
is increased. The addition of helium, argon, nitro-
gen, and oxygen has specific retarding effects, and as
the pressures arc increased it depresses the quantum
efficiency towards the limiting value. The reaction
chains appear to he initiated and controlled in the
gas phase. Hydrogen has a retarding influence on
the decomposition of nitrogen trichloride numerically
equal to that of helium. In the inhibition of nitrogen
trichloride on the hydrogen-chlorine reaction, con-
firmation has been obtained of the view that small
qguantities of hydrogen chloride, comparable in amount
with the nitrogen trichloride destroyed, should be
formed during the induction period.
L. S. Theobald.

Photo-reaction of hydrogen and iodine mono-
chloride. D. P. Mettor and T. Iredate (Nature,
1931, 127, 93).—Contrary to the conclusions of
Rollefson and Lindquist (A., 1930, 1135), hydrogen
and iodine monochloride react rapidly in light when
the pressure of the hydrogen is large compared with
that of the iodine monochloride. The reaction is
slow in artificial light, rapid in diffuse daylight, and
very rapid in direct sunlight; iodine and hydrogen
chloride are the main products. The reaction indi-
cates that conditions favour the greater probability
of the reaction H2+C1==HC1+H and that excited
chlorine atoms may not be necessary for it to take
place. L.S. Theobald.

Photochemical reaction between ethylene
iodide and iodine in carbon tetrachloride solu-
tion. H. J. Schumacher and E. 0. Wiig (Z
physikal. Chem., 1930, B, 11, 45—55; cf. A., 1930,
1255).—A solution of ethylene iodide and iodine in
carbon tetrachloride is only slightly changed when
illuminated with a quartz mercury lamp at the
ordinary temperature, but at 100° the photochemical
decomposition is considerable. The reaction has been
studied inrelation to the intensity of the light absorbed
and the concentration of the reactants. The reaction
is of the “ chain ” type, the stages being : (1) 12+U
—>1+1; (2) 1+C2H,I12— >I12+CH4; (3) CH4
—C2H4+1; (4 1+1— >12 The temperature co-
efficient of the velocity is 1-57 for 10°, and the
heat of activation 11-8 kg.-cal., in agreement with
the value (11-5 kg.-cal.) previously found for the
thermal reaction. The velocity is given by the
equation —a[CH4A[ d t [CHA4Z, in which
/,bs. is the intensity of the absorbed light.

F. L. Usher.

Photosensitising action by iodine : isomeric
transformation of wiiocinnamylideneacetic acid
into the normal form in methyl alcohol, ethyl
alcohol, chloroform, and in mixtures of alcohol,
chloroform, and water. J. C. Ghosh, D. N. D.
Gupta, N. C. Roy, and H. K. Chatterjee (J
Physical Chem., 1930, 34, 2771—2781; cf. A., 1926,
400).—The conversion of the «Z/o-acid into the normal
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acid at equilibrium is 90% in the various solvents
used and is independent of the concentration of iodine
or aZZo-acid, the intensity or wave-length of the light
used, and the temperature. The measured velocity
coefficients are in agreement with the deduced
formula K —A\l—e~fJe-& where A and a are con-
stants and s and c¢ are the molecular extinction
coefficient and the molar concentration, respectively,
of'the iodine. L.S. Theobald.

Point-concentration or centripetal theory of
||ght effect. A. Steigmann (KO”Oid-Z., 1930, 53,
318—322).—A discussion of published work.

E. S. Hedges.

Lattice energies of the silver halides and their
photochemical decomposition. Il. S. E. Shep-
pard and W. Vanseloav (J Physical Chem., 1930,
34, 2719—2748; cf. A., 1929, 408).—Theoretical.
The importance of lattice energy for light absorption
and photodecomposition of crystals is maintained.
Sommerfeld’s “ electron gas ” theory of metals is
discussed and criticised in its application to photo-
ionisation in ionic crystals, whilst Pauling’s theory
and conception of “ electron affinity of the crystal ”
which is based on this is analysed and shown to be
inadequate in certain respects. It is suggested that
replacement of this electron affinity by the virtual
field or lattice potential of the metal gives better
agreement between calculated and observed wave-
length limits of absorption. Deformation of anions
by cations with large external electron sheaths tends
to shorten the wave-length limit of absorption rather
than to extend it. Adsorption effects supporting the
opposite view are ascribed to lattice loosening. The
relation of photodecomposition to lattice loosening
appears to be more restricted than was previously
indicated and photodecomposition may be able to
take place irrespective of lattice loosening for waves
within the absorption band. The loosening, however,
increases the probability of its commencing at a given
point and extends the active wave-length region by
lowering the potential of the crystal lattice.

L. S. Theobald.

New photochemical effect on **celloidin
paper as a radiation problem. H. Mewes (Z
wiss. Phot., 1930, 28, 311—324).—All substances
(except wood and similar dielectrics) are stated to
emit a new kind of radiation (L-rays) which will
affect certain brands of printing-out paper at a short
distance. These rays are emitted in a narrow pencil,
so that on development (with rodinal etc.) images
of exact shape are produced, slightly enlarged, and
surrounded by concentric haloes at definite distances
and of varying colours. Possible theories are dis-
cussed. “ J. Lewkowitsch.

Action of sodium thiosulpbate on a slightly
acid solution of potassium iodate. E. Carriere
and Jurtiara (Compt. rend., 1930,191, 1133—1135).
—-The result of the addition of solution of sodium thio-
sulphate to potassium iodate in (hydrochloric) acid
solution may result in the reactions: (i) HI03+
6Na25203+2H20=5NaOH+Nal+3Na,S400; or (ii)
4HI03+3NaXs203+3H20=4HI1+6NaHS04. The
results of varying (a) temperature, (b) concentration
of hydrochloric acid, (c) concentration of iodate, and



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY;

(d) speed of addition of thiosulphate show that with
(@), (b), and (c) constant the amount of thiosulphate
required diminishes, i.e., reaction (ii) is favoured, as
(d)increases; the same is the case when (b) is increased
with (a), (c), and (d) constant, or when (a) is increased
with (b), (c), and (d) constant. With (a), (d), and the
ratio (6)/(c) constant dilution favours (i).

C. A. SILBERRAD.

Periodic process in a chemical reaction.

W. T. Gibson (Nature, 1931, 127, 13).—The periodic
formation of rings of potassium oxide by the slow,
oxidation of a layer of potassium is described.

L. S. Theobald.

Action of boric acid on alkali chlorides
and nitrates. L. Hackspitt, A. P. Rorret, and
L. Andres (Compt. rend., 1931, 192, 4S—50).—

Intimate mixtures of alkali chlorides or nitrates with
a large excess of boric acid were heated in steam at
100—150°. After 30 min. the hydrochloric acid was
completely evolved, leaving a pentaborate (R20,5B20 3)
except in the case of sodium salts when, unless there
is an excess of sodium chloride, a chloroborate,
(5B203,Na20)NacCl, is produced, whilst sodium nitrate
and excess of boric acid yield a triborate, Na20,3B20 3.
J. Grant.
Ammonium and potassium dimagnesium acid
carbonates. E. Urbain (Compt. rend., 1930, 191,
1339—1340).—The  salts MgC03,2KHCO03,4H20,
MgC03,KHCO03,4H20 (cf. Engel, A., 1881, 1087), and
potassium, dimagnesium hydrogen carbonate,
2MgCO3,KHC03,4H20, were prepared by the addition
of various quantities of potassium hydrogen carbonate
to an aqueous suspension of magnesium carbonate, the
mixture being stirred by a stream of carbon dioxide
and the crystals separated by cooling to 0°. The
leaction 5MgCO3-f*2RCI*f‘CO2{ilE2" —
2(MgCO03)2,RHC03,4H20 gives quantitative yielcls.
Ammonium behaves analogously to potassium in both
reactions, mixtures of isomorphous potassium and
ammonium chlorides (“ potazote ") giving a mixture
of the carbonates. J. Grant.

Heterogeneous complex salts. 1. G. Spaci;
and G. Sttcitj (Bull. Soc. Stiinte Cluj, 1930, 5, 191—
219; Chem. Zentr., 1930, ii, 534—535).—The following
compounds have been prepared: [Men3]Hgl4(M=2Zn,
Cd, Ni); [CuenZ]Hgl4; [Nien3]Cdl4; [Coen3]Cdl4;

[Coen3]Bil4]l; [CuenZ][HgCI(CN)ZJ2;
[Ni en3][HgCI(CN)(o; [Cuen,][HgBr(CN),1,;
[Cuen2[Hg(SCN)(CN)2ZJ2; [Cuen2][Hg(SeCN)(CN),1,;
[Cd en2][HgCI2(CN)2] ; [CuenZ][HgCI2(SCN)Z *
[Coen3][Hgl4]CI; [CuenZ][CdI3(SeCN)].
A. A. Eldridge.

Complex thiosulphates of copper with ammon-
ium, potassium, and sodium. Il. G. Spach
and I. G. Murgutescu (Bui. Soc. Stiinte Cluj, 1930,5,
254—272 ; Chem. Zentr., 1930, ii, 535).—The com-
pounds K5Cu(S203)3,3H20 and K7Cu(S203)4,2KNO03
are described. In solutions more concentrated than
M, interaction of cupric and thiosulphate ions affords
sulphur and sulphur dioxide as well as tetrathionate.

A. A. Eldridge.

Action of carbonic acid under pressure on salts
of the alkaline-earth metals. 1. Action on
calcium phosphate. E. Matter and J. K nofel.
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Il.  Action on alkaline-earth silicates. E. Mu1-
ter and W. Lubberger (Z. anorg. Chem., 1930,194,
258—2G0, 261—267).—I1. By the action of aqueous
solutions of carbon dioxide on calcium phosphate at
60 atm. pressure solutions arc obtained in which the
ratio CaO : P2 5is less than unity for temperatures
above 80°. The reaction appears to be 2CaHP04+
H2C03=Ca(H 2P 04)2-|-CaC03, followed by the form-
ation of calcium hydrogen carbonate, which decom-
poses at the higher temperatures. With bone ash,
and particularly with phosphorite, markedly smaller
quantities enter into solution, probably as a result of
the greater compactness of these materials.

Il.  The quantities x of calcium, strontium, and

barium dissolved from the corresponding silicates by
solutions of carbon dioxide at pressures up to 50 atm.
have been determined as functions of the temperature.
In all cases x diminishes with rise of temperature, the
decrease being especially marked above 80° owing to
the decomposition of the hydrogen carbonate formed;
x is not influenced by increase of pressure above 30
atm. Since addition of colloidal aluminium hydroxide
solution does not alter the values of x, silica, and not
free silicic acid, must be formed during the process of
dissolution. Experiments with ordinary and ignited
silicates demonstrate the great influence of the
available surface on the reactivity; approximately
the same values of x are obtained for ignited artificial
calcium silicate as for wollastonite. H. F. Giribe.

Action of bivalent metals on persulphates of
the alkali metals. Synthesis of double salts of
the type MIMII(S04)2 O. Aschan (Z. anorg.
chem., 1930, 194, 139—146).—The exothermic dis-
sociation of a number of metals in solutions of sodium,
potassium, and ammonium persulphates has been
studied. By crystallisation of the filtered solutions a
series of hexahydrated complex salts of the type
Mi2Mii(S02)2, where BF=K, Na, orNH4,and MB=Mg,
Mn, Fe, Ni, Co, or Cu, have been prepared; the zinc
and cadmium compounds are obtained only with the
sodium and potassium persulphates. All these com-
pounds crystallise in well-defined oblique rhombo-
liedra. Their mode of formation is represented by :
(Mi0-S02-0)2+Mi: — > mio-so2o0-mu-oso 2omi,
in accordance -with the peroxide constitution of the
persulphates. Mercury reacts vigorously with the
persulphate solutions, but vyields compounds of
abnormal composition, and the reaction between
ammonium persulphate and zinc and cadmium also
yields abnormal compounds. H. F. Gitipe.

Mercury fulminate. F. H. van Leent (Chem.
Weekblad, 1930, 27, 670—671).—The structure of
mercury fulminate is discussed. The reaction be-
tween the fulminate and sodium thiosulphate has been
investigated alkalimetrically and iodometrically : the
quantity of alkali liberated is twice the quantity which
would be produced by hydrolysis of the sodium salt
formed according to the equation Hg(CNO)2+
2Na2s203— >Na[Hg(S20 Jfj+ 2NaCNO, and “it
appears that the reaction involves oxidation of the
thiosulphate, 2 mols. of oxygen being given up by
1 mol. of the fulminate: 4Na2S203+20+2H 20— >
2Na2540 6-f4NaOH. Titration with a variety of
indicators shows that part of the alkali thus produced
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combines with complexes containing mercury which
are simultaneously produced and behave as very
weak acids. lodometric titration of the neutralised
solution indicates that only one half the quantity of
iodine solution is required as compared with the
quantity of acid necessary for neutralisation, and it is
therefore suggested that the residue of the fulminate,
after reduction, reacts additively with iodine according
to the equation Hg(NC)2-f-21-fH,,0— y

Hg(NC-HI)(NC-I-OH). The metallic fulminates are
to be regarded as carbylamines of the metal per-

oxides. H. F. Gitibe.
Formation of double ammines in aqueous
solution. Il. Metallic thiocyanates. It. Ripan

and L. Dima (Bui. Soc. StiinteCluj, 1930, 5,220—249;
Chem. Zentr., 1930, ii, 708—709).—The following
compounds have been prepared (X = hexamethylene-
tetramine): [Hg(SCN)4[MX(H,,0)3 (M=Co, Ni, Fe,
Mn); [Hg(SCN)4][MX(C5H 5N)4f (M=Co, Ni, Mn, Cd);
[Hg(SCN)4][CoX(C5H N)3;
[Hg(SCN>4(C5H5N)Z[M Z(CJISN)(H2)3] (M=Ni,
Mn); [HG(SCN).tj[CdX];
[Co(SCN)4H20)3][NL\'2(H20)4] ;
[Co(SCN)4(CH IN)ZJ[NiX2(CsH5N)4,P120 ;
[Ni(SCN)<][MnX2(H20)4][NiX(H20)5];
[Ni(SCN)c][MnX2(C5H 5N)4_|[N|X(CSH IN)5],12H20.
A. Eldridge.
Preparation of anhydrous stannous chloride.
H. Stephen (J.C.S., 1930, 2780—2787).—A rapid and
strongly exothermic reaction takes place when 2 mols.
of acetic anhydride are added to 1 mol. of hydrated
stannous chloride; the anhydrous stannous chloride
which separates may be washed free from acetic acid
by means of ether, and is then apparently non-
hygroscopic. It is readily solublo in acetone and in
methyl, ethyl, and amyl alcohols, but is insoluble in
benzene and chloroform. Traces of water in the
solvents cause the immediate appearance of opal-
escence, presumably due to the formation of stannous
oxychloride. H. F. Gitibe.

Cerium. L. Lortie (Ann. Chim., 1930, [x],

14, 407—460).—By interaction of ammonium ceri-
nitrate and sodium carbonate in aqueous solution,
sodium  cerjcarbonate, Nag[Ce(CO3)5,2H20],10H20
(yellow), is formed and the corresponding thallous salt
(orange-yellow) may be obtained from thallous
sulphate in a similar manner. The sodium salt is
isomorplious with sodium thoricarbonate and in
aqueous solution forms basic eerie carbonate,
Ce(0H)2C03 (3ellow). By the action of the halogen
acids on cerous tartrate, cerous tartrate hydrochloride,
Ce2(C4H 40 6)3,3HC1,14H20 , hydrobromidc,
Ce2(C4H409)3,3HBr,14H20, and hydriodide may be
obtained. Cerous tartrate also reacts with tartaric
acid to form cerotartaric acid, H[Ce(C4H 40 G2,2H20].
The sodium salt of this acid,
Na[Ce(C4H40 fi)2,2H20]6H20, may be prepared by
interaction of cerous nitrate and sodium hydrogen
tartrate. Investigation of the oxidation of cerous and
eerie salts to the perceric state in presence of alkali-
metal salts of hydroxy- and phenolic acids has shown
that these compounds exert a stabilising effect on
perceric salts. Perceric salicylate,
Ce20 3(0OC@H4*C02)3,6H20 (red),

Fe,

is formed by the
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interaction of a mixture of sodium carbonate, sodium
salicylate, and ammonium cerinitrate. On passing
oxygen through a mixed solution of potassium
hydroxide and cerous tartrate, potassium cerilartrate,
2Ce0(C4H 2D QK2,K2C4H40 6,11H 20 (red), results.
R. Cuthirr.

Mechanism of precipitation processes. |I.
Reaction between lead chloride and ammonium
chromate. Z. K araoglanov and B. Sagortsohev
(Z. anorg. Chem., 1930, 194, 151—158).—The
quantity of chloride retained by lead chloride when
precipitated in presence of chloride has been deter-
mined. The chloride content x of the precipitate,
when hot ammonium chromate solution is added
rapidly to a boiling solution of lead chloride containing
hydrochloric acid, bears a linear relationship to the
hydrochloric acid concentration, and although this
holds also if the order of the addition is reversed, x
assumes higher values ; precipitation in the cold also
leads to higher values of x, which tend to a maximum
at high chloride concentrations. With solutions of
sodium, potassium, and ammonium chlorides the
values of x are relatively small for precipitation in the
cold, but with hot solutions high values are attained
and a specific influence of the cation becomes evident.
In all cases x diminishes as the time of precipitation
increases; and increases with increase of the volume
of solution used. None of the precipitates contains
dichromate, and the chlorine content is non-volatile.
The results are compared with those obtained for the
interaction of lead chloride and sulphuric acid (A,
1930, 563); the secondary reaction is probably
2PbCr+ Cr04"= Pb2CIZCr04'. H. F. Gitibe.

Nitrogen tri-iodide. H. W. Cremer and D. R.
Doncan (J.C.S., 1930, 2750—2754).—Nitrogen tri-
iodide, N 13, has been isolated by passing dry ammonia
bromides and Washlng the black product rapidly with
water to remove residual bromides. The process
appears to be essentially a reaction between the
ammonia and iodine bromide produced by dissociation
of the iododibromide, since the more stable com-
pounds of this type, i.e., those of low dissociation
pressure, yield with ammonia additive compounds. It
is apparently possible to sublime nitrogen tri-iodide
in a vacuum at the ordinary temperature, the sub-
limate being condeftsed by means of liquid air,

H. F. Gitibe. _

Reaction between nitrite and aminosulphonic
acid. F.L.Hanhn and P. Baumgarten (Ber., 1930,
63, [B], 3025—3029).—Nitrite can be removed from
aqueous solution by reaction with aminosulphonic
acid or precipitation with 2 :4-diamino-6-hydroxy-
pyrimidine. 1f a 4% solution of nitrite “ purissimum ”
is used, the sum of the originally present and newly
formed nitrate in the residual solution amounts to
0-002— 0-004 mg. per c.c. H. Wren.

Isomorphism and chemical homology. W.
Lange (Nature, 1930, 126, 916).—Priority is claimed
for the preparation of monofluopliosphates and the
discovery that the PO3F" ion resembles S04" (cf. Ray>
A., 1930“ 1351 ; Lange, A., 1929, 662).

L. S. Theobald.
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Reduction by hydrogen of the oxygenated
compounds of phosphorus. P. Vitrtara (Compt.
rend., 1930, 191, 1035—1038).—Metaphosphoric acid
and anhydride are reduced in a stream of hydrogen
(50 litres per hr.) at 900—950° to elementary phos-
phorus which, after condensation in a vessel at 0°,
is obtained as ordinary (? white) phosphorus, or
is deposited near the heated portion of the tube in an
orange-yellow (pyromorphic) form, and in the cooler
parts as brilliant gold to violet scales. Both the latter
types are transformed into ordinary phosphorus
if heated in a vacuum. Similar results are obtained
with sodium and barium pyrophosphates, calcium
pyrophosphate being converted into tricalcium phos-
phate, which is not further reduced to an appreciable
extent. Trisodium phosphate gives traces of phos-
phorus at 1200° by indirect reduction resulting from
dissociation and subsequent formation of the pyro-
phosphate (above). At lower temperatures phosphor-
escence and an odour of garlic are obtainedv

J. Grant.

Action of halogens on ethyldi-iodostibine.
Antimony bromodi-iodide. R. E. D. Crark
(J.C.S., 1930, 2737—2739).—By the action of iodine
on ethyldl iodostibine highly coloured unstable pro-
ducts, which on decomposition leave only antimony
tri-iodide, are formed. |If to 12 g. of ethyldi-iodo-
stibine dissolved in 15 c.c. of chloroform 1-6 c.c. of
bromine dissolvedin 5 c.c. of chloroform are added, and
the liquid is refluxed for a few minutes and cooled, a
mixture of iodine and antimony bromodi-iodide, m. p.
88°, separates. The action of chlorine on the stibine
yields only the tri-iodide. H. F. Gitioe.

Oxidation of trithiocarbonate in alkaline
solution. J. G. weeldenburg (Rec. trav. chim.,,
1930, 49, 1180—1188; cf. A., 1928, 602).—When
solutions of sodium trithiocarbonate are oxidised in
alkaline solution with bromine, permanganate, or
hydrogen peroxide, the sulphate produced is about 9%
less than that corresponding with the sulphur content.
The discrepancy has been traced, in the case of
hydrogen peroxide, to the occurrence of a reaction in
which dithionic and formic acids are produced in the
molecular ratio of 1:4. Addition of nickel nitrate
before the oxidation reduced the error to about 3%.

F. L. Usher,

Selenocyanammines. IlI. G. Spactj and C. G.
Macarovtci (Bui. Soc. Stiinte Cluj, 1930, 5. 169—
187; Chem. Zentr., 1930, ii, 70S).—The following
compounds have been prepared: [CoAu,](SeCN)2;
[CdAuZ(SeCN)2; [Nien3](SeCN),KCNSe: “

[Cd en3|(SeON)2, KCNSe:  [Zn en,I(SeCN),. KCNSe:
[Co en3](SeCN),,KCNSe; [Coend]'(SeCN)3:
[Nien3](SeCN)2; [Cren2CIZSeCN.

A. A. Eldridge.

Complex thiocyanates of quadrivalent molyb-
denum. G. A. Barbieri (Atti R. Accad. Lincei,
1930, [vi], 12, 55—61).—Complex thiocyanates of
guadrivalent molybdenum may be prepared by
oxidising the corresponding compounds of tervalent
molybdenum by means of potassium ferricyanide.
The pyridine tervalent molybdenum salt,

SH6N,H3Mo(SCN)6,3H20 (cf. Sand and Burger, A.,
1906, i, 487 ; Sand and Maas, A., 1908, i, 11, 397, 513;
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Rosenheim and Garfunkel, ibid., 614), prepared
by treating an aqueous solution of Chilesotti’s salt
(A., 1906, ii, 263, 365) with pyridine and acetic acid,
yields the pyridine quadrivalent molybdenum, salt,
2CH N, H2Mo(SCN)g, on oxidation. The hexa-
methylenetetramine tervalent molybdenum salt
(+2H20) (cf. Scagliarini and Tartarini, A., 1924, i,
312) gives the corresponding quadrivalent molybdenum
salt, (COHIN4)H2Mo(SCN)G2H20, on oxidation.
The degree of oxidisability of the molybdenum in such
compounds as the above may be determined by
treating a known weight of the compound, mixed with
a known weight of potassium ferricyanide, in
ammoniacal solution, with excess of silver nitrate
solution and then with a definite volume of standard
ferrous sulphate solution, which rapidly reduces the
silver ferricyanide to ferrocyanide. Determination
of the residual ferrous sulphate by titration with
permanganate gives the amount of the potassium
ferricyanide converted into silver ferricyanide and
hence the amount of ferricyanide reduced to ferro-
cyanide by the molybdenum. The quadrivalency of
the molybdenum in the above compounds is deter-
mined in this way. T. H. Pope.

Amphoteric oxide hydrates, their aqueous
solutions and crystalline compounds. XI.
Molybdates, polymolybdates, and polymolybdic
acids as examples of the formation and decom-
position of complex inorganic compounds in
solution. G.Jander, K. F.Jahr,andW.Heukes-
hoven (Z. anorg. Chem., 1930, 194, 383—428).—
A survey is given of previous work on the molybdates
and on the products obtained on acidification of
alkali molybdate solutions. Measurements have been
made of the diffusion coefficients at about 13° of
0-2Ar-sodium molybdate solutions of pn from 14 to 0
diffusing into solutions of the same pB containing
sodium nitrate and nitric acid. The diffusion
coefficients remain practically constant at 0-58 as the
pHis diminished from 14 to 6-5 and thereafter fall
abruptly in a series of stages at pa 4-5, 1-25, and 1-0,
which correspond with the formation of di-, para-,
octo-, and deca-molybdates; with further increase
of acidity the diffusion coefficients rise steadily as
a result of the breakdown of the highly complex
aggregates formed at the isoelectric, point, which
contain at least 24 mols. of molybdic oxide. The
change of the absorption coefficients at wave-lengths
between 2880 and 3760 A. of sodium molybdate
solutions on gradual addition of acid confirm the
results of the diffusion measurements. Conducto-
metric titration shows the paramolybdates to be of the
form M5(HMog 21), the dimolybdates, M3H(Mo30 41),
and the metamolybdates, M3(HIMo® 21) ; formation
of the other complex molybdates is not apparent on
the conductivity curves. The trimolybdates are
regarded as tetrabasic salts of hexamolybdic acid,
M4(H2Vio® 21), and the octomolybdates as tribasic
salts of a dodecamolybdic acid, M3H 7(Mol1X 41),
whilst the higher molybdates are derivatives of
an acid, H"Mo”O-g); thus the decamolybdates
are M-H7(Mo,40 78) and the hexadecamolybdates
M3(H,IM02!0 78 Thermometrie titration of neutral
and of acidified molybdate solutions indicates that the
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process of aggregation is exothermic. The conclusions
reached regarding the nature of the aggregates formed
are compared with the views of other workers.
H. F. Gillbe.

Reactions with liquid chlorine. J. Meyer and
W. Aiitich (Z. angew. Chem., 1931, 44, 21—23).—
Liquid chlorine was put into sealed tubes containing
the other reagent and the tubes were then heated.
No reaction occurred with powdered vanadium at
low temperatures, but at 0° the mixture exploded,
forming vanadium trichloride. No appreciable re-
action occurred with platinum, even at 100°, but gold
was readily attacked, forming auric chloride. Silver
acquired a protective coating of the chloride, but was
attacked in the simultaneous presence of water and
liquid chlorine. Lead was attacked only by a mixture
of liquid chlorine and carbon tetrachloride at 320°,
the dichloride being formed. No reaction occurred
with dry chromium, but slight attack in the presence
of water. Manganese produced manganous chloride
at 100° when water was also present. No reaction
occurred with silicon or boron. Selenium and tellurium
were attacked readily even at —80°, the corresponding
tetrachlorides being formed. E. S. Hedges.

Oxidation of chlorites to chlorates by perman-
ganates. G.R.LeviandD.Gniron (AttiR. Accad.
Lincei, 1930, [vi], 11, 1005—1008).—The oxidation of
alkali chlorites by neutral potassium permanganate
solutions is retarded by the accumulation of hydroxyl
ion during the reaction 3C10,'-f-2Mn04+ B2 =
3C103+2Mn02-f20H'. The presence of calcium or
zinc ion removes the hydroxyl ion formed in the
reaction and renders the oxidation to chlorate rapid
and quantitative in the cold. F. G. Tryhorn.

New tetramminocobaltic complexes. P. B.
Sarkar and T. Das-Gubta (J Indian Chem. SOC.,
1930, 7, 835—837).—By the action of sodium thio-
sulphate at temperatures below 0° on frans-tetram -
minodichlorocobaltic chloride or on cis-tetrammino-
aquochloroeobaltic chloride, tv&ns-telramminoaquo-
thiosulphatocobaltic thiosulphate is formed as green very
soluble crystals; by double decomposition the corre-
sponding chloride, bromide, sulphate, nitrate, thio-
cyanate, chromate, and dithionate have been prepared.
Aqueous solutions of all these compounds have
identical ultra-violet absorption spectra, with two
characteristic heads. By keeping a solution of the
thiosulphate at 30—35° gradual conversion into tho
green insoluble tv&ns-tetramminohydroxythiosulphato-
cobalt takes place, and after prolonged hydrolysis, a
red compound of the structure
[ColI{(OH)2CollLI(NH3)A2(H20) (S0 3)2 was isolated.
It is suggested that in aqueous solutions of tetram-
minodichlorocobaltic salts there exists an equilibrium
of the type [Co(NH3}C1ZClL [Co(NH3)4H20C1]C12

[Co(NH3)4OHCIIGI ; at low temperatures tho
first action of the thiosulphate ion is one simply of
substitution, but on raising tho temperature hydrolysis
causes the formation of the hydroxy-compound,
whilst on prolonged hydrolysis the liberated thio-
sulphuric acid reduces part of the tervalent cobalt.

H. F. Gellbe.

Role ofwaterinthe aquotetramminoruthenium

Compounds. R. Gharonnat (Compt rend., 1930,
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191, 1453—1455).—Ethylenediamine and potassium
ruthenium nitrosoiodide, K2Ru(NO)I5, interact to
form hydroxynitrosodiethylenediaminoruthenium
iodide, [Ru(NO)(OH) enZ]12, as pale yellow leaflets.
Concentrated hydrochloric acid converts these into
orange needles of Ru(NO)en2ClI2H20. Although
this loses water fairly readily, the loss is accompanied
by change in colour to pale yellow, indicating that the
water is constitutional; moreover, silver nitrate
precipitates only iodide from a solution. The formula
must therefore be [Ru(NO)(1120) en2CI]I12. Pyridine
and potassium ruthenochloronitrosodioxalate,
K2[Ru(N0)C1(C204)2 (cf. A., 1924, i, 707), interact to
form, besides a soluble monopyridino-derivative,
almost insoluble deep red crystals of
Ru(NO)(C5HaN)2C1(C20 4). Concentrated  hydro-
chloric acid converts them into red needles of
Ru(NO)(CBHSN)2C13,3H20. This readily loses 2H,0,
but the third only with decomposition. In contact
with water it becomes salmon-coloured in consequence
of the reaction Ru(NO)(C5H,N),CI3(H20)"=2=
RU(NO)(CHN)2CI2(OH)+HC1. The “ dehydrated
product dissolved in alcohol gives no precipitate with
silver nitrate until water is added. Its constitution
must therefore be [Ru(NO)(H20)(C5H5N)2C13]. These
results indicate, not a co-ordination number 7 for
ruthenium, but that the HC1 is.attached by a second-
ary valency to the OH, (C1H-OH) occupying one co-
ordination position, thus : [Ru(NO) en2(CIHOH)]Cb,
and [Ru(NO)(C5H5N)2(CIHOH)C12]. Similarly, aquo™
nitrosotetramminoruthenium chloride is
[Ru(NO)(NH34C1HOH)]C12 and not
[Ru(NO)(NH3}¥(H20)]C13. ~ C. A. SILBERRAD.

Adjustment of achromatic indicators. E. L.
Smith (Quart. J. Pharm., 1930,499—507).—A number
of mixtures of indicators (or of an indicator and a
dye) are described, such that the colour of one con-
stituent is complementary to that of the other at the
mid-point of its colour change, so that the colour at
the transition point is grey. These mixtures (for
which the term “ achromatic indicator ” is suggested)
are suitable for the titration of coloured, turbid, or
very dilute solutions, and for use in artificial light.
Mixtures of phenolphthalein with methyl-red and
methylene-blue have been prepared with transition
points ranging from pa 8 to 10. A solution of bromo-
cresol-green (0-02 g.), neutral-red (0-0045 g.), p-nitro-
phenol (0-05 g.), and phenolphthalein (0-60 g.) in
alcohol (100 c.c.) shows sharp achromatism at pH4-5
and 8-5 and may be used for the titration of the first
and second hydrogen ions of phosphoric acid.

R. Chird.

Determination of pHat temperatures above
100°. S. Store (Rec. trav. chim., 1930, 49, 1133—
1145).—A platinised platinum hydrogen electrode
gives reproducible potentials at temperatures above
100° and can be used in conjunction with a suitable
standard to determine pa. Calomel electrodes are
unsatisfactory at high temperatures, but good results
have been obtained with a silver-silver chloride refer-
ence electrode. The construction of the electrodes
and electrode vessels is described. The puvalues of a
series of buffer mixtures, covering a range of pa from
1 to 10, have been determined at 150°. The alter-
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ation of 731 due to temperature may be either positive
or negative and, except with borate buffers, remains
approximately constant over a considerable range of
Pa- F. L. Usher.

Protective influence of liquid paraffin on the
alteration of volumetric solutions. C. J. Blok
(Pharm. Tijds. Nederl.-Ind., 1930, 7, 406—408).—
Sodium hydroxide solutions (0-1—0-5A) when
covered with a 3-inm. layer of liquid paraffin and kept
in open Vessels showed practically no change of con-
centration after 24 days even when titrated with
phenolphthalein as indicator. H. P. Gitibe.

Rapid determination of moisture. T. Ii.
Falrbrother and It. J. Wood (Ind. Chern., 1930, s,
442—444).—Moisture can rapidly be determined with
an accuracy of £0-5% by measuring the volume of
water obtained when the sample is distilled with
carbon tetrachloride. The Burton-Pitt method (cf.
A., 1928, 712), depending on the change in strength of
current when the sample is introduced into a rapidly
alternating electric field, and a modification of
Berliner and Ruter’s method, in which the effect of
the sample on the capacity of an electrical condenser
is measured, give trustworthy results for the natural
moisture content of wheat; added moisture behaves
differently. D. K. Moore.

Detection of traces of hydrochloric acid in the
presence of hydrobromic acid. G. G. Longin-
Esctr and T. I. Pirtea (Bull. Acad. Sci. Roumaine,
1930, 13, 195—196).—The mixed silver halides,
obtained by addition of silver nitrate to tlie solution
acidified with nitric acid, are dissolved in 10%
ammonia solution and 1 c.c. of 1% potassium bromide
is added to the nmmoniacal solution, which is then
just acidified with nitric acid and filtered. Addition
of silver nitrate to the filtrate produces a precipitate
which is pure white as long as only chloride is present.
The volume of 1% potassium bromide, in c.c., which
can be added without giving a yellow precipitate gives
the number of mg. of chloride present in the original
solution. Potassium bromide can be replaced by
hydrobromic acid. P. G. Marshall.

Determination of iodides in presence of other
halogens. H. Ditz (Z. anorg. Chem., 1930, 194,
147—150).—The statement of Gorbatschev and
Kasatkina (A., 1930, 1143), that iodate should not be
employed as an oxidising agent for the determination
of iodide in presence of other halides, is criticised, and
by reference to earlier work of the author (A., 1902, ii,
12; 1904, ii, 366) it is shown that by suitable choice
of the hydrogen-ion concentration the method yields
satisfactory results, although if bromide or chloride
and bromide be present, only the extraction process at
the ordinary temperature is trustworthy. Only in
absence of bromide is it permissible to titrate the
excess of iodate after heating with 0-liY-acid and
iodate to remove the liberated iodine.

H. F. Gitlbe.

Spectrographic determination ofvarious gases.
B. de la Roche (Bull. Soc. chim., 1930, [iv], 47,
1326—1331).—An extension of the method previously
described (A., 1930, 1145) to other gas mixtures.
The spectral lines suitable for determining the gas
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and the general appearance of the intensity curves
have been studied for fluorine (as silicon or boron
fluoride), chlorine, bromine, iodine, sulphur, oxygen,
nitrogen, boron, and silicon. Precautions must be
taken to eliminate effects due to impurities, more
particularly water vapour, which superpose a con-
tinuous spectrum on that of the gas studied. This
effect may render the results untrustworthy. It may
be obviated by employing spectral lines in regions not
affected by these impurities, or by working with the
gas in some standard state—perfectly dry, or having
the same degree of humidity, e.g., saturated vapour.
The method is applicable to fluorine, chlorine (admixed
with dry air), and nitrogen (admixed with hydrogen
or carbon dioxide), to an accuracy of 1 in 1000.
Bromine and iodine (studied as hydrogen bromide and
iodide) give inaccurate values, whilst the gaseous
compounds of sulphur, boron, silicon, and phosphorus
are decomposed by the spark, the elements being
deposited on the electrodes, so that the results are
meaningless. Oxygen also behaves anomalously, in
that the intensity of the emission lines is independent

of the concentration in the gas mixture; the effect
is ascribed to oxidation at the electrode.
J. R. |. Hepburn.

Determination of small qu'antities of oxygen
in gases. H.R. Ambier—See B., 1931, 19.

Determination of oxygen in steel. G. Than-
heiser and C. A. Muti1er —See B., 1931, 24.

Rapid determination of sulphur dioxide in
air. K. Zepfand F. Vetter —See B., 1931, 60.

Titrimetric determination of sulphates. M.
Dominikiewicz (Bull. trav. dep. chim. inst. liyg. état
[Poland], 1930, 31, No. 1, 3—6).—The solution
(100 c.c.) is acidified with hydrochloric acid and
heated to the b. p.; o1AFbanum chloride (20—
25 c.c.) is added and, after boiling, the solution is
neutralised with ammonia. The excess of barium
chloride is titrated with O-IAFammonium potassium
chromate, using benzidine as external indicator.

Chemical Abstracts.

Rapid determination of selenium. E. Benesch
and E. Erdheim (Chem.-Ztg., 1930, 54, 954—955).—s
The method is applicable to the determination of
selenium present as element, selenious or selenic acids.
If the selenium is in solution a quantity of this
equivalent to 0-1—0-15 g. Se is diluted to 400 c.c.,
acidified with 5 c.c. of hydrochloric acid, and treated
with 30 g. of hydrazine hydrochloride or sulphate.
It is boiled in a covered beaker until the red modific-
ation of selenium precipitated is converted into the
black variety, which is washed, dried, and weighed.
If the selenium is present in a powdered substance a
weight of the substance containing 0-1—0-15 g. Se is
mixed with 3 g. of powdered pure iron oxide, 3 g. of
potassium chlorate, and 4 g. of sodium hydrogen
carbonate and the mixture is heated in a nickel
crucible until it just sinters. 1t is then washed into a
measuring flask and the liquid diluted to 250 c.c.
The liquid is filtered through a folded filter and 200 c.c.
of it arc mixed with 200 c.c. of water ; the solution is
neutralised and the selenium determined as described
above. Directions are given for the reclamation of
the hydrazine. Tests of the method on selenic acid
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solutions and mixtures of known selenium content
gave concordant results. An analysis of selenium
sludge is appended. H. E. Brayden.

Separation and determination of selenium and
tellurium. K. Wagenmann and H. Triebel
(Metall u. Erz, 1930, 27, 231—236; Chem. Zentr.,
1930, ii, 273—274).—In Keller’s method (A., 1900, ii,
573) the selenium is incompletely precipitated;
precipitation with ferric acetate leads to an error of
33%. Selenium is preferably precipitated with a
hydrazine salt from slightly acid solution; the deter-
mination of selenium in metallic and non-metallic
substances is described. Separation of selenium and
tellurium by means of potassium cyanide isinaccurate;
Keller’smethod is accurate but inconvenient. Lenher
and Smith’s method (A., 1924, ii, 698), with some
modification of the apparatus, is preferred.

A. A. Eldridge.

Spot reaction for nitrite. F. L. HAnx (Mikro-
chem., 1931, 9, 31—33).—a-Naphthylaminc oxalate
is a delicate reagent for nitrite and can conveniently
be used on paper, a small drop of nitrite solution then
giving a red spot on the test-paper. Special directions
are given for the preparation of the reagent paper.
The limit of sensitivity is 1in 107. E. S. Hedges.

Argentometric determination of azides. A.
Majrich (Chem. Obzor, 1930, 5, 3—4; Chem. Zentr.,
1930, ii, 949).—The solution of alkali azide is titrated
with 0-lA-silver nitrate solution in presence of
potassium chromate. The error is not greater than
0-2%. A. A. Eildridge.

Colorimetric determination of phosphorus.
H. B. Bennett (J. Lab. Clin. Med., 1927, 13, 251—
257).—Modified concentrations of reagents in Briggs’
method are recommended. Chemical Abstracts.

Determination of phosphoric acid as ammon-
ium phosphomolybdate and as phosphomolybdic
anhydride. A. von Endrldy (Z anorg. Chem,
1930,194,239-—257).—The conditions of precipitation
of ammonium phosphomolybdate in presence of
tartaric acid have been investigated. According to
the procedure recommended, the solution, containing
0-0003—0-035 g. of P25 is treated with 8 g. of
ammonium nitrate and 20 c.c. of 4A-nitric acid,
diluted to 100 c.c., and heated to boiling; 20 c.c. of
the ammonium molybdate reagent are added with
stirring, and after 24 hrs. the precipitate is collected,
washed with 25 c.c. of cold and 50 c.c. of hot solution
containing 50 g. of ammonium nitrate and 40 c.c. of
nitric acid per litre, and dried in a current of warm
air after washing with 20 c.c. of acetone in several
portions. The molybdate solution is prepared by
mixing solutions containing 100 g. of tartaric acid in
300 c.c. and 150 g. of ammonium molybdate in 600
c.c., filtering, adding 10—12 drops of hydrochloric acid,
and diluting to 1 litre. The precipitate, in which the
ratio P :NH4 is 1:3, may if desired be weighed as
P20 j,24Mo03 by heating to constant weight in a
porcelain crucible. From the weight of the dried
precipitate the empirical factor 0-0355 gives the P20 5
content, and for the ignited precipitate the factor is
0-0392; by application of a correction which is
approximately —3-0 mg. for dried precipitates
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weighing 0-05—0-08 g. and for ignited precipitates

weighing o-10—0-80 g., the error may be reduced to

;0-6 and 0-02 mg., respectively. The adsorption of

molybdic acid by a precipitate of constant composition
is in accordance with the isotherm er=0-863f,-0'328.
H. F. Gitibe.

Analysis of phosphates. V. Vincent.— See B,

1931, 60.

Determination of silicon in steel and iron.
H. Wolfand R. Heilingotter.—See B., 1931, 24.

Determination of carbon dioxide in sea-water
and of carbonate in soils. M. Nictoux (Compt.
rend. Soc. Biol., 1929, 101, 1s2—186; Chem. Zentr.,
1930, ii, 285).—By the use of a simplified form of the
apparatus previously described the carbon dioxide
content of sea-water at Roscoff has been found to be
4-93 vol.-% (cf. A., 1927, 996). A. A. Eirdridge.

Volumetric determination of sodium. A.
Blenkinsop (J Agric. Sci., 1930, 20, 511—516).—
Sodium, in solutions containing 0-1—12-0 mg., is
determined by precipitation as uranium zinc sodium
acetate. The complex salt is dissolved in acid and
reduced with excess of titanous chloride, the excess
being titrated with iron alum solution using a thio-
cyanate indicator. Iron, aluminium, and phosphates
are removed, prior to the determination, by gentle
ignition and extraction of the residue with water.
Calcium and magnesium salts in relatively large
amounts do not interfere with the reaction, but
excessive amounts are sufficiently reduced by a single
precipitation with ammonia and ammonium carbonate.

A. G. Pollard.

Micro-determination of silver in oligodynamic
water. C. Egg (Schweiz, med. Woch., 1929, 59,
84—s6; Chem. Zentr., 1930, ii, 1256).—The silver
is removed electrolytically from an alkaline bath after
suitable concentration of the water and is finally
determined  volumetrically with  O-OOIlA-iodide
solution. * A. A. Erdridge,

Potentiometric precipitation titration of silver
iodide. E.Lange and R. Berger (Z. Elektrochem.,
1930, 36, 9S0—9S8).—A technique is described
whereby the potentiometric precipitation titration of
silver iodide may be conducted with an average
deviation from the mean of ;0-003% . The influence
on the observed equivalence point of adsorption and
occlusion of ions has been investigated; on the
assumption that the effect is symmetrical on either
side of the equivalence point, the probable error is
;0-03 volt. The mean error of a determination is of
the order of ;0-01% . Rubbing the electrode with a
soft insulating material such as rubber causes on the
silver side a negative displacement of potential and
on the iodine side a positive displacement, whilst in
the neighbourhood of the equivalence point a maximum
displacement of —220 millivolts has been observed.
The cause of this effect is discussed and the necessity
of eliminating possible causes of energy displacement
during measurements of E.M.F. is emphasised.

H. F. Gitibe.

Separation and determination of calcium and
strontium. L. Szebkiif£dy (Magyar Chem. Fob,
1929, 35, 59—62; Chem. Zentr., 1930, ii, 274).—The
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mixed nitrates are dried at 180°, ,and then extracted
first with absolute alcohol and then with isobutyl
alcohol until not more than 5 mg. are removed. The
calcium nitrate solution so obtained is evaporated and
the residue dried, whilst the strontium nitrate is dried
at 140°. A correction of 0-2 mg. for each extraction
is applied. A. A. Eldridge.

Separation and determination of calcium and
barium. L. Szebeltedy (Magyar Chem. Fob, 1929,
35, 63—64; Chem. Zentr., 1930, ii, 274).—The
procedure employed for the separation of calcium and
strontium (preceding abstract) is applicable.

A. A. Eldridge.

Determination of strontium and barium in
presence of one another. Separation as brom-
ides. L.Szebelledy (Magyar Chem. Fob, 1929,35,
100—105; Chem. Zentr., 1930, ii, 274).—The nitrates
(0-5g.) are converted into the bromides by treatment
with liydrobromic acid (free from sulphate), dried at
100°, and finely ground with hot isobutyl alcohol
(10c.c.). The filtrate containing the strontium bromide
isevaporated, the residue being heated with ammonium
sulphate, and the strontium weighed as sulphate. The
remainder of the salt mixture is dissolved in water,
evaporated with liydrobromic acid (1 g. HBr), and the
extraction repeated until not more than 5 mg.' of
strontium sulphate are recorded. The residual dry
barium bromide is weighed. A correction of 0-5 mg.
is transferred from the strontium sulphate to the
barium bromide for each extraction.

A. A. Eldridge.

Volumetric determination of barium. L. Zom-
bory (Magyar Chem. Fob, 1929, 35, 90—94; Chem.
Zentr., 1930, ii, 274).—The salt is titrated with 0-2N-
ammonium or alkali sulphate (neutral or slightly
acidified with hydrochloric acid) or sulphuric acid in
presence of sodium rhodizonate as indicator.

A. A. Eldridge.
of calcium and

M. E. Stas.—See

Volumetric determination
magnesium in drinking water.
B, 1931, 92.

Spectral analysis offoreignelementsin a metal.
L. Amy (Compt. rend., 1930, 191, 1049—1050).—The
spark spectra of metals often change during exposure
of the plate on account of alterations in the surfaces
of the metallic electrodes due to different rates of
volatilisation of the elements present. The author
therefore makes a number of exposures for 1sec. only
after striking the arc, using a fresh metal surface each
time. Lines due to small amounts of magnesium,
calcium, and carbon in lead, zinc, or copper, and to
magnesium and calcium in iron are thereby reinforced
about 100 times, less marked effects being obtained for
small traces of tin, copper, antimony, and iron.

J. Grant.

Determination of cadmium in mill and smelter
products. W. E. Keck, G. L. O1rdright, and F. K.
Shelton.— See B., 1931, 25.

Separation of lead from mercury or copper
and its determination. H. Funk and J. Schor-
mutter (Z. anal. Chem., 1930, 82, 361—365).—The
lead is precipitated from a hot 2-5% solution of
sodium chloride containing 1—2 g. of sodium acetate
and a few drops of acetic acid by the addition of a
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boiling 5% solution of potassium dichromate in slight
excess. The precipitated lead chromate is washed
with 1—2% acetic acid, dried at 120°, and weighed.
The filtrate is acidified with hydrochloric acid, boiled
with alcohol to reduce chromic acid, and saturated
with hydrogen sulphide to precipitate copper or
mercury sulphide. A. R. Powell.

lodometric determination of copper and its
application to the determination of reducing
sugars. R.Intonti (Annali Chim. Appl., 1930, 20,
583—590).—Addition of carbamide serves as a suitable
means of removing nitrous fumes from copper solutions
prior to determination of the copper by the iodometric
method. The copper (0-05—0-3 g.) is dissolved in
15—20 c.c. of 20% nitric acid with only gentle heating.
After addition of ammonia in slight excess, the
ammonia and nitrous fumes above the liquid are
expelled by a current ofair. The solution is neutralised
with dilute sulphuric acid, 10 c.c. of 20% sulphuric
acid and 3 g. of carbamide being added and the liquid
stirred vigorously until effervescence ceases. After
addition of 3 g. of potassium iodide, the solution is
titrated with O0-liV-thiosulphatc, with continual
stirring ; starch paste is added towards the end of the
titration. The method is applicable to the determin-
ation ofreducing sugars by means of Fehling’s solution,
and details of the procedure are given. T.H.Pope.

Electrolytic deposition of copper from tartaric
acid chloride solutions. H. Hotlemann (Z. anal.
Chem., 1930, 82, 273—276).—W ith increasing con-
centration of tartaric acid the deposition potentials of
copper and antimony from chloride solutions become
slightly more positive at 70° and more negative at 0°.
With constant concentration of tartaric acid increase
in the concentration of hydrochloric acid causes the
deposition potentials of the two metals to diverge from
one another, but the deposition of copper is accom-
panied by a strong chemical polarisation and is not
complete at a potential below that at which antimony
begins to be deposited. A. R. Powell.

Analysis of copper-zinc and copper-zinc-
nickel alloys. E. DiNora—See B., 1931, 68.

Determination of mercury in mercuric cyanide.
E. Gatterlain (J. Pharm. Chim., 1930, [viii], 12,
529—531).—Although mercuric chloride, sulphate, or
nitrate may be determined by reduction to mercurous
chloride by hypophosphorous acid in the presence of
hydrochloric acid and hydrogen peroxide, under
similar conditions the cyanide is reduced to the metal.
Quantitative yields of mercurous chloride may be
obtained by heating 10 c.c. of approximately 0-1A-
mercuric cyanide, 10 c.c. of 10% sodium chloride,
2 c.c. of 20% ammonia, and 10 c.c. of saturated
potassium permanganate solution on the water-bath
for 0-5 hr. in order to convert the cyanide into cyanate.
The excess of permanganate is reduced by 2 c.c. of
95—96% alcohol and the manganese dioxide formed
is reduced and dissolved by the addition of 5 c.c. of
hydrochloric acid (d 1-19). After cooling, the addition
of 20 c.c. of 10—12-vol. hydrogen peroxide followed
by 2 c.c. of 50% hypophosphorous acid gives an
immediate precipitate of mercurous chloride.

T. McLachlan.
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Quinoline asamicrochemical reagentforsome
heavy metals. I. M. Ivoeenman (Pharm. Zentr.,,
1930, 71, 7G9—772).—The characteristics of the
crystalline precipitate formed, and the sensitivity of
the reaction between quinoline and salts of mercury,
copper, bismuth, cadmium, zinc, lead, and tin in
presence of alkali halogen salts are described, as also
is a reaction between quinoline nitrate solution and
salts of iron, zinc, cobalt, and cadmium in presence of
ammonium thiocyanatc. E. H. Sharples.

Organic reagents in mineral qualitative
analysis (cations). B. Tougarinoff (Ann. Soc.
Sci. Bruxelles, 1930, 50, B, 145—246).—Methods of
detection of aluminium, antimony, arsenic, barium,
bismuth, cadmium, calcium, chromium, cobalt,
copper, tin, iron, magnesium, manganese, mercury,
nickel, lead, strontium, and zinc by means of organic
reagents which have been proposed during the last
20 years are summarised and notes are given in each
case on the nature of the reaction, conditions favouring
the test, and sensitivity. An experimental investig-
ation of the possibilities of using certain organic
reagents for the qualitative analysis of cations has
been carried out, with the following results. The red
lake formed when ammonia and alizarin are added to
aluminium salts is recommended as a test for alumin-
ium ; it permits the detection of 0-03 mg. of aluminium
in 10 c.c. Iron, chromium, and manganese should be
absent and the precipitate does not form in the
presenco of tartaric or citric acid. The violet color-
ation formed by rhodamine B with antimony forms a
useful test. The antimony must be in the quinque-
valent state; the presence of tin does not interfere.
Tervalent antimony gives a characteristic white
crystalline precipitate with pyrogallol up to dilutions
of 1in 50,000, but the reaction is not serviceable in
the presenco of tin, and the test is considered to be
less valuable than that with rhodamine B. The
crystallino orange precipitate obtained with feebly
acid tervalent antimony and benzidine in the presence
of potassium iodide has a low sensitivity (1 in COO),
but the form and colour of the precipitate are
very characteristic. Hexamethylenetetramine is not
recommended as a test for antimony; the test is
neither sensitive nor specific. The benzidine test for
bismuth is suitable onty for microchemical identific-
ation. The hexamethylenetetramine test for bismuth
is useful only in microchemical analysis; it succeeds
best in 15% hydrochloric acid solution and the sensi-
tivity is only 1in 1000. The dimethylglyoxime test
for bismuth is useful for confirmation in the ordinary
course of analysis, since it does not succeed with other
members of the same analytical group; the sensitivity
of the reaction is 1 in 100,000. Rhodamine B is also
recommended for the identification of bismuth;
the solution should be only feebly acid so that the
bismuth salt is partly hydrolysed; the sensitivity is
1in 6000. In the presence of ammonium thiocyanate,
antipyrine gives characteristic precipitates with some
metals as follows: zinc, white; copper, brown;
ferric iron, reddish-purple;. cobalt, Dblue; nickel,
chromium, aluminium, tin, and antimony are incom-
pletely precipitated from concentrated solutions. The
reaction with cobalt has been studied in detail. The
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reagents consist of 5—10% antipyrine and 50%
ammonium thiocyanate solutions, the neutral cobalt
solution being made feebly acid by the addition of
5 drops of 15% hydrochloric acid to 10 c.c. The
sensitivity is 1 in 500,000, but nickel at concen-
trations greater than 0-1% and traces of iron interfere
with the reaction. A sensitive reaction for cobalt,
which is not affected by the presence of nickel or iron,
is provided by potassium xanthate. It has no
particular advantages over other methods except for
the qualitative separation of cobalt and nickel; it
does not effect a quantitative separation. A new
qualitative reagent for magnesium consists of a
solution of alizarin in glacial acetic acid. A few drops
of the reagent are added to a feebly acid magnesium
solution and on the subsequent addition of excess of
sodium hydroxide a sky-blue lake is precipitated.
Several other metals interfere and the procedure is
valueless in the presence of ammonium salts. Benz-
idine gives a blue coloration with lead compounds,
w'hich are first oxidised to lead peroxide by means of
hydrogen peroxide. If care is taken to eliminate-
excess of the oxidising agent the test is useful for
ordinary analytical work and detects 0-1 mg. of lead
in 10 c.c. The colour reactions given by diphenyl-
amine, diethylaniline, and orange IV, respectively,
with zinc salts in the presence of potassium ferri-
cyanide form excellent tests for zinc, particularly”as
they permit the detection of small quantities of zinc
in the presence of aluminium. The red coloration
produced with diphenylamine is the most sensitive;
0-004 mg. of zinc may be detected.
E. S. Hedges.

Determination of iron with potassium di-
chromate. L. Szebelledy (Magyar Chem. Eol,
1930,36,40—44; Chem. Zentr., 1930, ii, 274—275).—
The solution diluted to 50 c.c. is treated with 10 c.c.
of aqueous sulphuric acid (1 :3) and 1 c.c. of 1%
p-phenetidine solution as indicator. After expulsion
of air by means of potassium hydrogen carbonate
(1 g.),ammonium fluoride (3 g.) is added and the mix-
ture is titrated with O-IAT-potassium dichromate from
yellowish-green to reddish-violet. A. A. Eldridge.

Determination of iron with ethyl ether. T.
Szaffjka (Magyar Chem. Fol., 1929, 35, 44r—51;
Chem. Zentr., 1930, ii, 275).—Ethyl ether extracts
ferric chloride from (hjMrochloric) acid solution;
99-8% is extracted in 30 mm. in presence of 20-6%
of hydrogen chloride. The etherate is of indefinite
composition and is unstable, being decomposed by
water. A. A. Eldridge.

Determination of iron in aluminium. G
Agamennone.— See B., 1931, 6S.

Rapid determination of tin and antimony in

alloys with a high copper content. A. M. Belou-
sov.— See B., 1931, 25.
Colorimetric microanalysis. |. Determin-

ation of bismuth, aluminium, and zinc. M
Teitelbaum (Z. anal. Chem., 1930, 82, 366—374).—
Bismuth, aluminium, and zinc precipitates obtained
by the addition of 8-hydroxyquinoline to feebly acid
acetate solutions (containing tartrate also in the case
of bismuth) majr be determined colorimetrically by
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centrifuging the precipitate, dissolving it in 1 c.c. of
41V-hydrochloric acid, and treating the solution with
6 c.c. of a cold saturated solution of sodium carbonate
and 05—1 c.e. of a solution of 4 g. of phosphomolybdic
acid and 20 g. of sodium tungstate in 150 c.c. of water
which has been boiled for 2 hrs. under reflux with
10 c.c. of 85% phosphoric acid, cooled, and diluted to
200 c.c. The resulting blue colour is compared with
that produced by standard solutions prepared under
similar conditions. Bismuth may also be precipitated
with pyrogallol from neutral solution and the pre-
cipitate treated similarly for colorimetric determin-
ation of the metal. A. R. Powell.

Determination of bismuth in lead ores by
internal electrolysis. E.M. Cor1in.—See B., 1931,
25.

Micro-balance. J. Donan (Mikrochem., 1931,
9,1—14).—A description of a new micro-balance, with
directions for its manipulation. E.S. Hedges.

Apparatus for fluorescence microscopy and
fluorescence photomicrography. P. Metzner
(Mikrochem., 1931, 9, 72—89).—An apparatus for
the microscopical examination of fluorescence is
described, a parabolic mirror serving as the source of
illumination. When an ultra-violet lamp is used with
the apparatus photomicrographs can be obtained.

E. S. Hedges.

Micro-m. p. apparatus. L. Koeter and H.
Hitbck (Mikrochem., 1931, 9, 38—44).—The micro-
m. p. apparatus described has been tested on a number
of substances and the results are compared with those
in the literature. For m. p. below 200° the greatest
error was £1° and for m. p. between 200° and 300°
the greatesterror was £2°.  The mean errors are less.

E. S. Hedges.

Determination of the m. p. of platinum.
G. Ribaud and P. Monr (Compt. rend., 1931, 192,
37—38).—Optical extrapolation from the m. p. of
gold (1003°) was employed (cf. Ribaud and Nikitine,
A., 1929, 366, 967), the mid-point of a hole in the wall
of an electrically-heated platinum tube being directed
on a potentiometrically-compensated thermoelectric
cell calibrated in terms of a pyrometer for 1° intervals
10° below the m. p. The pyrometer was then directed
on a black body at a temperature corresponding with
the current obtained at the m. p., the brilliance of
which was then adjusted by means of a revolving
sector to correspond with a temperature approxi-
mately equal to that of the m. p. of gold. The
difference in temperatures could then be calculated
from the effective wave-length of the light concerned
and the transmission factor of the sector. The value
176272° was found for platinum (purity 99-99%).

J. Grant.

Electric furnace for elementary micro-analysis
aCCOfding to Pregl. B. Fraschentrager (Mikro-
chem., 1931, 9, 15—19).—The advantages of a short
type of electric heater for the elementary analysis of
organic compounds are pointed out and an apparatus
of the type has been constructed. E. S. Hedges.

Electric tube furnaces, especially for micro-
analysis. P.A.Thiessen (Chem. Fabr., 1930,493—
495).—The furnace comprises a thick-walled hollow

189

cylinder of aluminium silicate refractory, the upper
longitudinal half of which is removable to allow the
introduction of the combustion tube. Heating is
effected by means of longitudinal spirals of nickel-
chromium wire laid in a series of longitudinal grooves
around the central hole of the refractory cylinder.
The use of the furnace in the micro-analysis of organic
compounds by combustion is described.
A. R. Powell.
Shelf to increase ashing capacity of laboratory
electric furnace. R.Hertwig (Cereal Chem., 1930,
7, 556).—A removable asbestos shelf is described.
E. B. Hughes.
Immersion liquids for determination of re-
fractive index of solids. A. Mayrhoeer (Mikro-
chem., 1931, 9, 52—71).—For the determination of
the refractive index of solids by the immersion method,
the optical properties of some liquid mixtures have
been mvestigated with the object of supplying the
widest possible range. Water-glycerol mixtures are
available for refractive indices between 1-333 and
1-465, cineole-paraffin mixtures between 1-456 and
1-482, paraffin-lI-bromonaphthalene- mixtures be-
tween 1-482 and 1-658, and 1-bromonaphthalene-
methylene iodide mixtures between 1-658 and 1-740.
The temperature coefficients of the refractive indices
of the mixtures have been determined.
E. S.H edges.
Interference method for measuring the re-
fractive index of solutions. C. Bortolotti
(Nuovo Cim., 1930, 7, 148—152; Chem. Zentr., 1930,
ii, 948).—An apparatus for the measurement of small
differences in n of dilute solutions with change of
concentration is described. A. A Erdridge.

Conductivity measurements and conducto-
metric determinations. F. L. Hann (Z Elektro-
chem., 1930, 36, 989—991).—A galvanometer em-
ployed as a null instrument in conjunction with a
copper-cuprous oxide-lead detector affords a con-
venient and accurate means of measuring the con-
ductivity of electrolytes and is especially suitable for
conductometric titrations. H. F. Gitibe.

Apparatus for electrometric analysis employ-
ing am electron tube. E. Bert1,W. Herbert, and
W. W antig (Chem. Fabr., 1930, 445—446, 458—460).
—The electron tube is an ideal voltmeter, as direct
readings can be obtained without any compensating
device. The bridge, rheostats, etc. formerly necessary
are eliminated and only a simple and cheap milliam-
meter is required. The practical absence of current
also gives much more liberty in the construction of the
electrodes. The tube used is a vacuum bulb contain-
ing three electrodes; the heated elementis a tungsten
wire covered with alkali oxide. The effect of the
screen-grid potential on the anode current is described.
Slight changes in this potential produce an easily
measured current change. The authors derive the
compensating current for the ammeter from the heat-
ing battery, thus eliminating one battery and render-
ing the zero of the instrument almost constant. The
anode current must not be less than 100 volts for
pa measurement, but for electrometric titration 50—
100 volts is suitable. Measurement of pa values can
be made in a few seconds, using a buffer solution of
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known pa, with an accuracy of 0-05—0-1 pn- The
apparatus requires standardising once a month. For
electrometric titration a beaker is mounted on a tripod
and supplied with a calomel electrode, agitator, and
burette with bent delivery tube. A potential curve is
obtained from the first titration, and the exact point
of discontinuity obtained by a second one.
C.Irwin.
Portable pn apparatus. A. Itano (Ber. Ohara
Inst. Landw. Forsch., 1930, 4, 471—474).—A com-
bined galvanometer and millivoltmeter has been
introduced into a modification of an earlier apparatus
(A., 1929, 1034). A. Cohen.

Determination of the fall in potential in a
micro-electrophoresis cell. J. Gibbard (Science,
1930, 72, 398—399).—Apparatus and method for
determining the fall in P.D. at any stage of an experi-
ment without loss of time are described.

L. S. Theobald.

Automatic mercury still. A, Krethiow (Z
tech. Physik, 1930,11,159—160; Chem. Zentr., 1930,
ii, 947).—An electrically operated automatic mercury
still of pyrex glass is described. A. A. Eirdridge.

Micro-sublimation. A. this
vol., 246.

Apparatus for measurement of the surface
tension of liquids. M. Chopin (Compt. rend., 1930,
191, 1293—1295).—The apparatus is designed for
quantities of sap or latex of the order of 0-15—0-3 c.c.
It consists of a cylinder suspended from the beam of a
balance so that the base isimmersed in a thin crown of
the liquid placed in the right angle formed at the
point of intersection of a slightly smaller cylinder
(diameter 40 mm.) and a metallic block, above which
the cylinder projects by about 3 mm., and which is
perforated to allow access of air to both sides of the
film. Increasing weights are applied to the other arm
of the balance (e.g., by means of a long, thin glass rod
dipping below a water level which is falling con-
tinuously), when the top cylinder rises carrying a
narrow ring of liquid with it, which eventually breaks.
An electrical heater serves to clean the apparatus
between experiments, and cold water may be circu-
lated through the metal block for cooling purposes.
The weight of the film may be determined from that of
the drop adhering to the top cylinder after the experi-
ment. J. Grant.

Colour measurement. C. Schaefer and H.
Pese (Physikal. Z., 1931, 32, 1—16).—The Ostwald
method is considered. An indirect test of the method
is described involving the neutralisation of opposite
colours. Adirecttestisalso arranged, butin many of
the examples there is disagreement. The numerical
calculation of “ white content” and brightness is
given. A. J. Mee.

Continuous extraction apparatus. P. A. W.
Setf and C. E. Corfietd (Quart. J. Pharm., 1930, 3,
408—409).—A perforated glass container rests on
a coil of wire at the constriction of the cylindrical
outer vessel which connects the flask with the con-
denser. The apparatus is suitable for general work
and for the extraction of vegetable drugs.

R. Child.

Chalmeta.—See

BRITISH CHEMICAL ABSTRACTS.—A.

Integrating photometer for A'-ray crystal
analysis. B. W. Robinson (Proc. Roy. Soc., 1930,
A, 130, 120—133).—A detailed account is given of an
improved form of Astbury’s a-ray photometer (A.,
1927, 912; 1929, 745), and the precautions to be
observed in order to obtain accurate results are
discussed. In practice, the background estimation sets
the limit to the accuracy of the instrument. The
results obtainable are reviewed. A set of measures
made on the equatorial planes of the c zone of anthrac-
ene are found to be in fair agreement with the corre-
sponding intensities obtained by means of the ionis-
ation spectrometer. It is considered that the a-ray
photometer is the best instrument to employ for the
complete survey of the intensities of reflexion from a
crystal, particularly when the crystal is small or easily
volatile. L. L. Bircumshaw.

Optical pyrometry. A. C. Egerton and M.
M ilford (Proc. Roy. Soc., 1930, A, 130, 111—119).—
The advantages of the magnifying pyrometer are
discussed. A special composite glass filter has been
devised in which use is made of the sharp edge of an
absorption band of a “ didymium ” glass at about
5750 A.; a band of light 130— 140 A. in visible width
is transmitted between 5740 and 5600 A., about 70%
of the energy being within the region 5670-t25 A.
Simple methods of calibrating a pyrometer are de-
scribed, using a wedge as a black-body source or a
platinum tube provided with a small hole. The
temperatures are determined by melting small pieces
of metal on the outside of the tube or wedge, or prefer-
ably by hanging a wire down the centre of the tube.
It is an advantage to provide two monochromatic
glasses for the pyrometer, as observations can then be
made in two wave-lengths at a definite temperature.
L. L. Bircumshaw.
Measurement of surface temperatures. W. F.
Roeser and E. F. Muett1er (Bur. Stand. J. Res., 1930,
5, 793—802).—Two types of contact thermometer are
described and illustrated. For the measurement of
surface temperatures up to 700° a heavily heat-
insulated chromel-alumcl couple with the hot junction
embedded in a gold disc is used; the instrument is
calibrated to allow for a standard difference of 10%
between the temperature of the surface and that which
the gold disc attains in contact with the surface. For
surface temperatures up to 250° a compensated thermo-
couple terminating in a disc of hard bearing metal gives
results for moving surfaces, e.g., milk-drying rolls,
within 1° of the actual value. A. R. Powell.

Instantaneous locking clamp for universal
stand. A. Barbot (Bull. Soc. chim., 1930, [iv],
47, 1331—1332).—A simple form of clamp, suitable
for gripping apparatus of very variable dimensions
up to 60 mm. diameter, is illustrated.

J. R. I. Hepburn.

Pyknometer. F. G. Hoffmann (Chem.-Ztg.
1930, 54, 936—937; cf. B., 1930, 974).—An open-
mouthed pyknometer consists of a small (50-c.c.)
beaker in which the level of the liquid is controlled by a
gauge-point. The density of solids, powders, etc.
can bo readily determined; for liquids a sinker of
known volume is used in order to avoid error due to
meniscus differences. E. Lewkowitsch.
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Oxygen bomb calorimeter. E. Stanscield
and J. W. Suthertand (Canad. J. Res., 1930, 3,
464—472).—An improved type of bomb calorimeter,
constructed of acid-resistant steel (Hadfield’s Era
steel, C.R.2), is described. By improvement of the
heat conduction of the crucible and its supports
thermal equilibrium is attained within 5 min. of the
firing of the charge. The use of a vacuum-insulated
calorimeter is criticised, since irregular changes in the
water equivalent and rate of cooling of the system
have been observed. T. H. Morton.

X-Ray tube to furnish the homogeneous Ji
radiations of uranium. W. Moppett (J. Cancer
Res. Comm. Sydney, 1930, 2, 147—152).—A de-
mountable water-cooled glass X-ray tube operates at
140 kilovolts continuous current supplied by a Gaiffe-
Gallot constant-potential generator, and is designed to
give a maximum output of homogeneous penetrating
K radiation 10-10842—0-13095 A.) of uranium. The
tube has steel end-pieces, one forming the anode, and
the target is a copper plate, into which is ground
uranium oxide, and is covered by a lead-arsenic alloy
shield; the cathode is a Coolidge filament and focuss-
ing bowl. The radiation generated is filtered free of
L-rays and stray secondary radiation, the efficiency
being increased by utilising the radiation passing
through a thin target of uranium. Experimental
energy curves and a spectrogram are reproduced.

N. M. Bligh.

Vacuum evaporation and distillation [in the
laboratory]. H. N. Naumann (Chem. Fabr., 1930,
505—507).—Continuous vacuum evaporation may be
performed by an apparatus with a continuous feed
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into the distillation flask. The end of a Liebig con-
denser is connected to a water-jet vacuum pump and
the distillate passes away with the water. Two types
of collecting vessel are described for distillation pur-
poses when the distillate is to be recovered. One
suitable for up to 3 litres of liquid per hr. consists of a
double tube with cock connected to a second pump,
the lower tube being emptied from time to time. For
higher distillation rates a single tube with 3-way cock
connected to two receivers used alternately is more
suitable. This apparatus requires in all 3 pumps. A
boiling capillary of V2A steel previously described has
been improved by increasing the diameter to 0-7 mm. ;
a wire of the same material is also used. It isresistant
to all reagents except concentrated hydrochloric acid
and has many advantages over glass capillaries.
C. Irwin.
Arrangement for fractional distillation in the
laboratory. W. Prant (Chem. Fabr., 1930,
517—519).—The essential feature of the apparatus is a
glass tap which regulates the rate at which the vapour
enters the receiving condenser, thus providing a control
of the equilibrium. E. S. Hedges.
Resistance thermometers. C. G. Maier (J.
Physical Chem., 1930, 34, 2860—2868).—A copper
resistance thermometer which eliminates hysteresis
and drift due to differential thermal expansions is
described and a method of calibration is given. A
formula giving the resistance of a thermometer of
commercial copper -wire is recorded and a modified
type of thermometer suitable for laboratory use at
temperatures below 100° is described. The advan-
tages of copper resistance thermometers are discussed.
L. S. Theobald.

Geochemistry.

Occurrence of elements of the vanadium
group in volcanic minerals. G. von Hevesy,
E. Altexander, and K. Wurstitin (Z anorg. Chem.,
1930, 194, 316—322).—The mean niobium, tantalum,
and vanadium contents of 282 specimens of volcanic
rocks were 3-2x10-7, 2-4x10-7,and 2 X 10~* g. per g.,
respectively. The protoactinium content, calculated
from the radium content, was 7 X 10~13 g. The
relative frequency of occurrence of the elements of the
vanadium group in volcanic rocks and in meteorites
is discussed. H. F. Gitibe.

Zeolites. 1. General review. M. H. Hey
(Alin. Mag., 1930, 22, 422—437).—A review of the
literature, with bibliography, on the constitution,
dehydration, and base-exchange of the zeolites.

L. J. Spencer.

Simple method of observing the magnetic
properties of mineral grains. F. Smithson (Min.
Mag., 1930, 22, 419—421).—Two darning needles with
their points 0-5—4-0 mm. apart are mounted in a
cardboard frame over a horseshoe magnet. This is
brought near the grains immersed in a heavy liquid
under the microscope; grains of ilmenite, garnet,
tourmaline, staurolite, biotite, and monazite can be
distinguished by their behaviour. L. J. Spencer.

Cupriferous melanterite from Skouriotissa
mine, Cyprus. M. H. Hey (Min. Mag., 1930, 22,
413—418).—A fine group of large (18x13 cm.)
crystals, transparent and sky-blue in colour, was found
in an ancient (Roman?) stope in the cupriferous
pyrites ore. In colour and habit the crystals suggest
chalcanthite, but a crystallographic and optical
examination proves them to be monoclinic, although
of unusual habit for melanterite, being tabular
parallel to the plane of symmetry and with several
new crystal forms. A partial analysis gave CuO
2-15%, corresponding with CuSO0.,,7H2 7-72% in
isomorphous mixture with FeSO0,,,71i20. The amount
of copper is not sufficient to refer the mineral to
pisanite. L. J. Spencer.

Tellurium ores. H. Borchert (Neues Jahrb.
Min., 1930, A, 61, 101—138; Chem. Zentr., 1930, ii,
711).—Corrosion figures and colours, obtained by the
use of nitric acid, aqua regia, or ferric chloride solution,
are described for the following minerals : calaverite,
sylvanite, krennerite, petzite, hessite, nagyagite,
altaite, and coloradorite. A. A. Eldridge.

Amethysts and quartz rich in solid inclusions.
R. weir (Compt rend., 1930, 191, 1350—1352).—In
(e.g.) crystals of Brazilian origin, inclusions perpen-
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dicular to the ternary axis may be of two types:
(a) The biréfringent compensation planes are parallel
to the (1010) face of tho prism, and, to some extent,
repeated as in ordinary quartz. (6) The neutral
planes are perpendicular to the prism faces, extending
towards the centre at inclinations of 120° or 60°. The
two types of plane are analogous to those of L- and
N-quartz, respectively (this vol., 46), and, when they
coexist, may exhibit interpenetration. Planes having
optical rotation are always present. J. Grant.

Chemical and crystallographic investigations
on Vesuvian litidionite. G. Carobbi (Rend. Accad.
Sci. Pis. Mat. Napoli, 1930, [in], 36, 21—31).—The
identity of Scacchi’s neocianite (A., 1882, 370) with
litidionite (cf. Zambonini, Rend. Accad. Sci. Fis. Mat.
Napoli, 1909—1910, [ii], 14) is established, and the
formula determined to be (Cu,Na2K2Si307. The
crystallographic and physical constants are given.

T. H. pPorE.

Infusorial earth from Akhaltzikh (Caucasus).
1). Weinberger (Masloboino Zhir.-Delo, 1929, No. 1,
16—17).—The infusorial earth, d 0-53, contains Si02
(soluble in sodium hydroxide solution) 82-30, (in-
soluble), 4-90, FeO 0-215, Fe20 3 0-559, A120 3 0-560,
CaO 0-400, MgO 0-072, P 0-008, loss on ignition 4-30,
H, 0 (105°) 0-70%. It rapidly adsorbs dyes from
aqueous solution and decolorises vegetable oils.

Chemical Abstracts.

Curtisite, a new organic mineral from Skaggs
Springs, Sonoma County, California. F. E.
W right and E. T. Arten (Amer. Min., 1930, 15,
169—173).—The mineral, H <2, d 1-235—1-237,
orthorhombic, yellow to yellowish-green, pleochroic,
nDa 1-557, [L 1-734, y 2-07, when recrystallised from
benzene, contained C 93-91, H 5-57%; mol. wt. 292;
m. p. about 370°. The probable formula is CIVH 18.

Chemical Abstracts.

Moors of Tekir-Ghiol and Agigea. N. T.
Deteanu and R. Hofmann (Bull. Acad.Sci.Roumaine,
1930,13, 111—128).—Soil from Tekir-Ghiol is richer
in sulphides, organic sulphur compounds, sodium,
chlorine, and iodine than that from Agigea, whilst the
latter has a larger content of potassium, calcium,
iron, and aluminium. The Tekir-Ghiol soil has a
greater heat capacity. P. G. Marshall.

Physical and chemical characteristics of cer-
tain American peat profiles. 1. C. Feuster and
H. G. Byers (U.S. Dept. Agric.,, Tech. Bull., 1930,
No. 214, 26 pp.).—Numerous physical and chemical
data concerning various types of peat are recorded.
Of physical properties the moisture-holding capacity
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and moisture equivalent are the most definitely
indicative of type. In the segregation of peat
profiles the most useful chemical characteristics
include the ether and alcohol extractives, hemi-
celluloses and cellulose, lignin-liumus complexes,
soluble and insoluble nitrogen, and ash composition.
No evidence was obtained in support of the theory of
lignite formation from present peat deposits. These
probably consist of indefinitely preserved layers of
plant remains, once permanently submerged, the
degree of decomposition of which is indicated by the
lignin-humus complexes. A. G. Pollard.

Development of the soil profile in N. Wales as
illustrated by the character of the clay fraction.
G. W.Robinson (.] Agric. Sci., 1930, 20, 618—639)—
Variations in the composition of the clay fractions in
the different horizons of soil profiles are utilised in the
classification of soil series. Changes in the ratio
silica : sesquioxides throughout a profile are indicative
of the course of the eluviation process. In the soils
examined there was an accumulation of sesquioxides
(notably ferric oxide) in the lower layers at the expense
of the surface layers. A. G. Pollard. 1

Types of clay in south-west Finland. B.
Aarnio (Stat. Markforskningsinst. Agrogeol. Medd.,
1928, Nr. 28; Proc. Internat. Soc. Soil Sci., 1930, 5,
243).—Chemical and physical characteristics, manurial
requirement, and cropping power of numerous types
of clays are recorded. A. G. Pollard.

Tuff-soils of Maifeld. P.Prefrer (Sitzungsber.
Preuss. Geol. Landesanst., 1930, [5]; Proc. Internat.
Soc. Soil Sci.,, 1930, 5, 212).—An examination of
pumiceous soil profiles is recorded. The relative ease
of decomposition of pumice largely influences chemical
variations in the profile, there being a general de-
crease in hydrochloric acid-soluble constituents from
the surface downwards. The molecular ratio
Si02: A120 3: bases of the acid-soluble material re-
mains practically constant throughout the profile.
Magnesium is the most important base in the surface
soils. The exchangeability of bases increases from
the surface downwards, and univalent bases are more
in evidence than is the case with normal soils.

A. G. Pollard.

Principal soils of the Black Sea region and
their agricultural characteristics. S. A. Zakha-
rov (Ann. Rep. Soils N. Caucasus, 1929; Proc.
Internat. Soc. Soil Sci., 1930, 5, 245).

Natural acidity of the chief virgin soil types of
Roumania. J.F.Radu (Bui. Agric. Bukarest, 1930;
Proc. Internat. Soc. Soil Sci., 1930, 5, 208).

Organic Chemistry.

Physico-chemical organic analysis. M. Lecat
Gazzctta, 1930, 60, 704—719).—A scheme for the
recognition of the chemical type of an organic com-
pound is based on the type of azeotropism shown by
the compoundwhen mixedwith certain test substances,
which differ according to the b. p. of the unknown
compound. For compounds of b. p. at about 150°

glycol, methyl oxalate, and s-tetrachloroethane are
suggested as test substances; for liquids of b. p. at
about 185°, phenol, aniline, and acetamide, and for
liquids of b. p. at about 225°, glycol, o-nitrotoluene,
and pyrocatechol are suggested. The nature of the
azeotropism shown by these substances with various
classes of compounds is tabulated. F. G. Tryhobn.
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Determination of the empirical formula of a
hydrocarbon. E. W. Washburn (Bur. Stand.
J. Res., 1930,5, 867—890).—Mathematical. Methods
and tables are given for deducing the empirical
formula of any hydrocarbon containing less than 100
carbon atoms from a determination of the mol. wt.
alone (when less than 300) or in conjunction with a
combustion analysis; sometimes the determination
of the bromine addition number may be used instead
of one of the first-mentioned determinations. The
determination of a trustworthy “ average formula ”
for a mixture of hydrocarbons and the influence of
impurities and of polymerisation are also discussed.

A. R. Powell.

Formation of methane during the electrolysis
of potassium acetate and the mechanism of
Kolbe’s electrosynthesis. S. N. Shukia and O. J.
Waltker (Trans. Faraday Soc., 1931, 27, 35—40).—
Under certain conditions methane is present together
with ethane amongst the gases evolved at a platinum
anode during the electrolysis of aqueous potassium
acetate solutions of various concentrations. Methane
is formed in appreciable amounts only at low current
densities (below about 10 milliamp./cm.2), and for a
given current density the proportion of methane to
ethane is greater the more concentrated is the solution.
The mechanism of Kolbe’s electrosynthesis and the
recent work of Fichter (cf. A., 1929, 1247, 1403) are
discussed. O.J. Walker.

Synthesis and spectrochemistry of n-alkanes.
A. Karvonen (Suomen Kem., 1930, 3, 101— 111).—
Reduction of y-iodopentane with zinc dust and a
saturated solution of hydrogen iodido in acetic acid
at 0° (bath) gives ?i-pentane, b. p. 36-3°- (corr.)/75S-8
nun., df 0-62783, ng 1-35828 (cf. Philipov, A., 1916,
i, 551). The density and refractive index are higher
than the corresponding values for various specimens
of n-pentane described in the literature [all of which
have been obtained from natural sources (e.g., petrol-
eum)], indicating that these products contain small
amounts of impurities (e.g., isopentane). Comparisons
of the molecular and specific refraction or dispersion
alone are valueless, as all the samples show the same
value. «-Heptane, prepared by similar reduction of
8-iodohcptane, has b. p. 98-0—98-2° (corr.)/762 mm.,
d? 0-684801-38939 (cf. Tafel and Jlrgens, A,
1909, i, 545). The refractivity,data are similar to
those for «-heptane prepared by other methods and
obtained from natural sources. Reduction of hept-
aldehyde (Clemmenscn, A., 1913, i, 733) gives impure
«-heptane. H. Burton.

Polymerisation and ring formation. VII.
n-ParafFms of high mol. wt. prepared by the
action of sodium on decamethylene bromide.
W.H. Carothers,J. W. Hill,J. C.Kirby,and R. A.
Jacobson (J. Amer. Chern. Soc., 1930, 52, 5279—
5288; cf. Franke and Kienberger, A., 1913, i, 2).—
Treatment of decamethylene bromide (0-25 mol.) with
powdered sodium (1-52 atoms) in ether affords an
ether-insoluble product, m. p. 85—100°, containing
about 2% of bromine (removed by treatment with
sodium in boiling butyl ether). The halogen-free
product, m. p. 87—105°, is separated by fractionation
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in a molecular still and crystallisation into w-eicosane,
«-triacontane, n-telracontane, m. p. 80-5—81°, n-
'pentacontane, m. p. 91-9—92-3°, n-hexacontane, m. p.
98-5—99-3°, n-heptucontane, m. p. 105—105-5°, and
a non-distillable residue, m. p. 110—114°, which
probably contains higher members of the series.
The physical properties of the new paraffins are dis-
cussed. A mechanism is suggested which involves
reaction between the intermediate sodium derivatives
and ether. Improved methods of preparation of
decamethylene glycol and bromide are given.
H. Burton.

Errors in analytical bromination. Thermal
cleavage of hydrogen bromide from brominated
substances. Procedure for determination of
organic unsaturation. H. M. BuckWarlter and
E. C.Wagner (J. Amer. Chem. Soc., 1930, 52, 5241—
5254).—An apparatus is described for the bromination
of compounds in carbon tetrachloride in absence of
moisture at 0—75°; excess of bromine and the
hydrogen bromide formed during the experiment are
removed in dry nitrogen, absorbed in aqueous potass-
ium iodide, and determined by the usual methods.
Under favourable conditions of temperature, the
method gives better results (for about 40 substances
examined) than does that of Mcllhiney (A., 1903, ii,
340); “ negative” results (cf. Mcllhiney, he. tit.) are
completely eliminated. The values obtained for
various unsaturated substances are affected greatly
by the reaction temperature. This is duo to the
elimination of hydrogen bromide from the additive
compounds first formed (e.g., from the bromides from
retene, abietic acid, and phcnanthrenc); this can be
obviated by regulating the temperature at which
bromination is carried out. H. Burton.

Phosphoric acid. Il1l. Use ofphosphoric acid
in the preparation of ethylene. A. G. Weber and
J. H. Waiton (J. Physical Chem., 1930, 34, 2693—
2700; cf. A., 1930, 537).—In the preparation of
ethylene from ethyl alcohol and phosphoric acid,
the highest yields are obtained with syrupy phosphoric
acid which has been heated for at least 4£ hrs. at 250°.
The reaction is continuous at this temperature, giving
a yield of 81% of ethylene so long as alcohol is added
to the previously-heated acid. The yield decreases
by 10—20% at 240° and at 260° is not markedly
increased. The addition of metaphosphoric acid
decreases the yield by about 15%, but that of the
pyro-acid or of phosphoric oxide lowers it only
temporarily. Copper oxide, anhydrous copper or
aluminium sulphate, silver oxide or sulphate, iron
oxide, and animal charcoal give a 10% increase, and
ferric chloride, molybdenum or tungsten trioxide,
nickel oxide, and* silica gel a smaller increase, whilst
normal sodium phosphate tends to decrease the
normal yield. In each case the yield approaches a
maximum and then decreases to a normal value and
the yield of the first run of a series is always low owing
to the formation of esters. Generally, the gas
obtained contains less than 1% of impurity. The
catalysts appear to render the intermediate complex
of alcohol and acid less stable or to provide a slightly
different pivot ” for the reaction.

L. S. Theobald.
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Pyrolysis of propylene. C.D. Hurd and R. N.
Meinert (J. Amer. Chem. Soc., 1930, 52, 4978—
4990).—Propylene decomposes to the extent of 60
and 72-5% when passed through pyrex-glass tubes at
650° and 700° with contact times of 120 and 50 sec.,
respectively. No decomposition occurs below 600°;
at 900—950°/0-5 sec., 90—95% of the propylene is
decomposed. The gaseous product consists mainly
of hydrogen, methane, ethylene, and other gaseous
paraffins (chiefly ethane); the total volume of gaseous
products and the amounts of hydrogen and methane
increase with rise in temperature and contact time.
In pyrex (or quartz) tubes, 20—25% of the propylene
used is converted into aromatic hydrocarbons (benz-
ene, toluene, and probably small amounts of naphtha-
lene and anthracene). The reaction in pyrex is
predominantly homogeneous and unimolecular, and
pyrolysis is of the same type as that of isobutylene
(A., 1930, 58). Decomposition of a mixture (approxi-
mately 1:1) of propjdene and hydrogen gives in-
creased amounts of methane and ethylene; fission of
the propylene molecule occurs.

Decomposition of propjdene in monel metal tubes
begins at 350° and is almost complete at 375°/30 sec.
The reaction is autocatalytic and the products
formed are carbon and hydrogen. H. Burton.

Isoprene and caoutchouc. XXXI. Polymer-
isation of isobutylene. Il. Staudinoer and M.
Brunner (Her. Chim. Acta, 1930,13,1375—1379).—
i.soButylene is polymerised by Florida earth (of.
Lebedev and others, A., 1925, i, 225; 1930, 316)
first at —80° and then at 5° and the mixture of
products separated by distillation and subsequent
extraction with alcohol into triisobutylenc, penta-
isobutylcne, and a polvisobutylene, df 0-9007, m\J
1-5022. The polyisobutylcne is purified by precipit-
ation from an ethereal solution with alcohol; it is
stable towards nitric acid and potassium permangan-
ate but absorbs some bromine. Its physical properties
are similar to those of a hemicolloidal hydro-
caoutchouc. H.Burton.

Nitrosites and nitrosates. L.Monti (Gazzetta,
1930, 60, 787—797).—That higher members of the
olefine series form additive compounds when treated
with nitrous fumes (from arsenious oxide and nitric
acid) is shown by the preparation of the nitrosite,
C8H 103N 2 in this way from diisobutylene and by
determining the proportion of nitrogen peroxide
absorbed by octylene, diisobutylene, and hexa-
decylene when left in contact with the gas; under the
latter conditions, hcxadecylene yields the compound
C16H3204N2. When heated in a current of an inert
gas, amylene nitrosate and a- and 3-styrene nitrosites
yield nitrogen and nitric oxide, the total nitrogen thus
evolved in the two forms constituting 40-5—41-8% of
the nitrogen present in the original compound.

T. H.

Synthesis of A°s-pentadiene. P. N. Kogerman
(J. Amer. Chem. Soc., 1930, 52, 5060—5065).—
Magnesium is treated with a small amount of allyl
bromide in presence of ether and iodine, and after
reaction has begun, vinyl bromide (improved method
of prepai-ation given) is added. This mixture is
treated gradually with allyl bromide; the reaction is

Pope.
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carried out in a closed system under a pressure of 260—
270 mm. The distillate from this is brominated,
whereby A”-pentadiene tetrabrotnide, m. p. 85—86°, is
obtained in 22% yield (on vinyl bromide used).
A”-Pentadiene has b. p. 25-8—26-2°/756 mm., df
0-6594, wg 1-3883, when regenerated from the tetra-
bromide by treatment with magnesium in ether con-
taining a little iodine. The hydrocarbon is also
formed when ethylene dibromide and allyl bromide
are treated with magnesium. Treatment of mag-
nesium ally! bromide with vinyl bromide gives no
hydrocarbon. H. Burton.

Action of nitric acid on acetylene. [IIl. A.
Quitico and M. Freri (Gazzetta, 1930, 60, 721—
744; cf. A., 1930, 622).—The explosive compound
C4H20 N6 obtained by the action of fuming nitric
acid on acetylene is reduced by stannous chloride
as follows : CAH20MN 0-j-7TH2— >CAH 03N 5+ N H 2-0H
+3H 20, and the resulting hydrochloride, C4H 80 3N 5C1,
m. p. about 182° (decomp.), has been isolated. The
hydrochloride gives a characteristic orange-yellow
coloration with alkalis, which is due to the compound
CAHS502N5. The above-mentioned explosive com-
pound decomposes when heated in glacial acetic acid
as follows: CAH2 N6— >CAH203N4-f-N204. The
compound C4H ,03N4 has m. p. 108°.

0. J. Walrker.

Hexa-w-fert.-butylpropinylethane and acetyl-
enie carbinols. 1. L. 0zanne and C. S. Marver (J.
Amer. Chem. Soc., 1930, 52, 5267—5272).—Mag-
nesium teri.-butyl chloride and (3-bromoallyl bromide
give {i-bromo-83-dimethyl-Aa-penlene, b. p. 135—138°,
df 1-030, wg 1-4630, converted by sodamide in high-
boiling mineral oil into §8-dimethyl-Aa-pentinene, b. p.
73—75°, df 0-7154, nft 1-4028 [mercury derivative,
m. p. 125—126-5° (corr.)]. Successive treatment of
this with magnesium ethyl bromide and ethyl
carbonate (cf. A., 1928, 988)” affords tri-o-tert.-butyl-
propinylcarbinol, b. p. 140—142°/0-7 mm., m. p. 50—
51°, which with acetyl bromide and “ molecular”
silver in light' petroleum yields hexa-o-tert.-butyl-
propinylethane, m. p. 127-5—128-5°. This is unstable
to oxygen, gives a red alkyl with liquid sodium-
potassium alloy in ether, is not cleaved by 1%
sodium amalgam, and is oxidised by ozone in carbon
tetrachloride to 3dimethylbutyric acid (p-bromo-
phenacyl ester, m. p. 81—81-5°).

Treatment of the reaction product from magnesium
ethyl bromide and 38-dimethyl-Aa-pentinenc (ozono-
lysis product (3|3-dimethylbutyric acid) with benzo-
phenone gives diplienyl-io-tGrt.-bidylpropinylmrbinol,
m. p. 55—56°, the bromide of which is converted by
“ molecular ” silver into s-lelraphenyldi-co-torb.-butyl-
propinylethane, m. p. 116—118°. Phenyldi-o>-text.-
butylpropinylcarbinol, b. p. 135—137°/0-4 mm., df
0-9325, rio 1-5080; diphenyl-cD-cyclohexylpropinyl-
carbinol, b. p. 165—166°/0-003 mm., df 1-058, ji's
1-5750, and phenyldi-o-cyciohexylpropinylcarbinol,
b. p. 180—185°/0-017 mm., df 1-014, nf 1-5390, are
also described. H. Burton.

Preparation of allyl derivatives. R. Breckpot
(Bull. Soc. chim. Belg., 1930, 39, 462—469).—Allyl
chloride is prepared in excellent yield by the action of
a mixture of concentrated hydrochloric and sulphuric
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acids on allyl alcohol in presence of a little cuprous
chloride. Instead of allyl alcohol, allyl formate or
the mixture of aqueous ailyl alcohol and allyl formate
obtained from glycerol and formic acid may be used.
A”-Butenonitrile may be prepared in good yield by
the action of cuprous cyanide on allyl chloride, on a
mixture of concentrated hydrochloric acid and allyl
alcohol, or on a mixture of concentrated hydrochloric
acid and allyl formate. J. D. A. Johnson.

Stereoisomeric pairs of chloro-u-butenes. L.
Navez (Bull. Soc. chim. Belg., 1930, 39, 435—443).—
The butenes prepared (A) by the action of con-
centrated sulphuric acid +5% of aluminium sulphate-
on «-butyl alcohol on treatment with chlorine give a
mixture of dichlorobutanes of which 41% boils below
121°, whereas the mixture of butenes prepared (B) by
the catalytic dehydration of «-butyl alcohol at 410—
420J using alumina as catalyst gives a mixture of
dichlorobutanes of which 90% boils below 121°. The
mixture of dichlorobutanes is separated by fractional
distillation into I, m. p. —80-44-0-1°, b. p. 115-9°,
d? 1-1147, <5 1-4445; 11. b. p. 119-5°, 4* U183,
ng 1-4458; 111, b. p. 124°, d* 1-1224, < 1-4474.
By the action of alcoholic potassium hydroxide
(1-25 mols.) on each of these dichlorobutanes (1 mol.),
chlorobutenes are obtained which are separated by
fractional distillation of their azeotropic mixtures

with alcohol. From |I11, azeotropes of alcohol with
three chlorobutenes are obtained; 111 (a) b. p. 53-6—
54°, 0-8945; 111 (6) b. p. 57-8—58-2°, df 0-8946:

Hl (c) b. p. 61-2—61-6°, d)5 0-8912. The chloro-
butenes corresponding have the following constants;

@ b. p. 58-4—58-6°, d50-9107, »>« 1-4166; (6) b. p.

63-4—63-6°, df 0-9153, ftg 1-4194; (c) b. p. 68—
68-2°, dj6 0-9205, «if6 1-4225. The azeotropes
contain respectively 88-5%, 85-2%, and 79-8% of the
corresponding chlorobutene. From | and II, the
same azeotropes of two chlorobutenes are obtained;
lorll (d b. p. 56-S—57-2°, dj5 0-8960; | or Il (g
b. p. 60—60-4°, df 0-8964. The chlorobutenes
corresponding had the following constants : (d) b. p.
62-4—62-8°, d'30-9185, «ifl1-4217; (e) b. p. 66-6—
67, dr 0-9246, n'H1 1-4250. The azeotropes
contain respectively 84-6% and 81-6% of the
corresponding chlorobutene. Since 111 yields three
chlorobutenes, whereas | and 11 vyield two only
(all five different), it is considered to be a,3-dichloro-
butane, I and 11 being the meso- and ?--forms of Py-di-
chlorobutane, respectively. Method A is to be
preferred to method B, therefore, for the preparation

2“-butene from «-butyl alcohol. The rates of
elimination of hydrogen chloride from (d) and (e) by
means of alcoholic potassium hydroxide are held to
showthat (d) is trans-p-chloro-A”-butene and () is the
«s-form. For similar reasons (6) and (c) are considered
to be the cis- and £ra?ia-forms of a-ehloro-Aa-butene
respectively, whilst (a), because of its volatility, is
considered to be p-ehloro-Aa-butene.

Geometrical inversion of these unsaturated sub-
stances under the influence of sunlight does not take
I)lace- J. D. A. Johnson.

Stereochemistry of organic compounds. |II.
patial arrangement of the atoms in the penta-
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erythritol molecule. L. Ortoner and G. Freyss
(Annalen, 1930, 484, 131-154).-—The specific con-
ductivity of boric acid is not increased by the iso-
propylidene or dimethyl ethers of pentaerythritol or
by pentaerythritol dibenzoate. The difficult form-
ation of the dw.sopropylidene ether from the isopropyl-
idene ether and the inability of the above compounds
to form complexes with boric acid are explained thus :
after inactivation of two hydroxyl groups by sub-
stitution, the remaining hydroxyl groups become
removed from one another in space, owing to their
taking up a position of minimal potential energy.
Pentaerythritol causes an increase in the conductivity
of boric acid; this is ascribed to the formation of the
complex

(CH2-0H)2C < Q H~>B <g:">C (CH 20H)2|If,

in which the free hydroxyl groups are arranged so that
further reaction with boric acid is not possible. The
above points are illustrated by models.

The sodium derivative of pentaerythritol {.sopropyl-
idene ether (A., 1928, 270) and methyl iodide in xylene
give pentaerythritol isopropylidemc methyl ether, b. p.
129—130°/12 mm. (p-nitrobenzoate, m. p. 90°), hydro-
lysed by aqueous methyl-alcoholic sodium hydroxide
to pentaerythritol methyl ether, m. p. 72°. Treatment
of the ).?opropylideno ether with methyl sulphate and
potassium hydroxide solution at 70—100° gives a
mixture of pentaerythritol dimethyl, b. p. 139°/12 mm.,
m. p. 32° (dihenzoale, m. p. 70°), and trimetliyl ethers,
b. p. 103—104°/12 mm. (p-nitrobenzoate, m. p. 53—
54°). Pentaerythritol dibenzoate, m. p. 75° and
diacetate, b. p. 159°/0-3 mm., are obtained from the
corresponding isopropylidene ethers, m. p. 110° and
48—49°, respectively, by hydrolysis with dilute
hydrochloric acid at the ordinary temperature.
Pentaerythritol letrabenzoate has m. p. 94°.

The dipole moments of pentaerythritol tetra-
acetate and difsopropylidene ether are 2-18470-03 X
10-18 (cf. Ebert, A., 1928, 1308; Williams, ibid., 1180)
and 2-264-0-07 X10-18 e.g.s. unit, respectively.

H. Burton.

Automatic distillation of ether, alcohol, chloro-
form, etc. under reduced pressure. C. Lapp
(J. Pharm. Chim., 1930, [viii], 12, 498—502).—The
liquid to be distilled is automatically drawn from a
reservoir along a glass tube and through a three-way
tap into the top of a fractionating column the side
arm of which is connected to a condenser and the
bottom to another, smaller condenser inclined at an
angle of about 20° from the horizontal. This latter
condenser, which is of the bulb type and contains
pieces of nickel foil in each bulb, is heated to about
80° by means of water, which siphons through the
jacket and through a glass spiral enclosing an ordinary
30 c.-p. electric lamp, the whole being insulated by
cotton wool. The solvent is volatilised during its
passage through this condenser and the vapours pass
up the fractionating column, thereby scrubbing the
incoming liquid from the receiver, and are condensed
and pass into the receiver, which is connected to the
vacuum pump. The heavier, unvaporised fractions
pass through the heating condenser into a second
receiver. The most satisfactory temperature for the
distillation of the three above-mentioned solvents is
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10—20°, using water at a correspondingly low
temperature in the condenser. E. H. Sharples.

Catalytic decomposition of gaseous ethers.
P. A. K. CLtrsitrs (J.C.S., 1930, 2607—2615; cf. A,
1929, 1148).—Methyl ethyl ether is decomposed at
460—550° according to the equations : Me-O'Et— V
CHj+Me-CHO, Me-CHO— >CH4+CO0, the heat of
activation of the former, which has only 1/45th of the
velocity of the latter, being 35,000 g.-cal. per mol.
The reaction is homogeneous in the presence of iodine
vapour (derived from thermal decomposition of
tsopropyl iodide) as catalyst, the velocity being pro-
portional to the partial pressure of iodine, but
independent of the initial pressure of ether. The
decomposition of methyl isopropyl ether at 450—520°
is in accordance with the simultaneous reactions:
Me-O-Pr— COMe2, and Me-OPr— "CH2 +
C3Hs8— >C04-H2+C3H8" the heat of activation
being 29,500 g.-cal. per mol. for the net reaction, which
is homogeneous and independent of the original
pressure of ether. Methyl tert.-butyl ether is stable
at 420°, but is immediately decomposed in presence of
iodine to a complex mixture containing unsaturated
hydrocarbons but free from aldehydes and ketones.
lodine is without catalytic effect on the thermal
decomposition of dimethyl ether. H. A. Piggott.

Preparation of the pure isomerides of amyl
nitrite. S. D. Witson and E. F. Yang (Chinese J.
Physiol., 1930, 4, 391—392).—The following iso-
merides were prepared from the appropriate amyl
alcohol, sodium nitrite, and sulphuric acid: ?i-amyl
nitrite, b. p. 51-5—52T°/132 mm., d®a 0-8817, a'
1-3902; tsoamyl nitrite, b. p. 98-2—99-2°/760 mm.,

0-882S, rd"3 1-3909; sec.-amyl nitrite, b. p.
96-0—96-5°/760 mm., 0-8626, a 183 1-3864; tert.-
amyl nitrite, b. p. 62-0—63-0°/345 mm., cfl150-875S,
nig9s 1.3904, W. 0. Kermack.

Interaction of ammonium sulphite with cer-
tain polybromoparaffins. W. J. Pope and F. B.
Kipping (J.C.S., 1930, 2591—2594).—Interaction of
apyS-tetrabromo-3y-dimethylbutane  with  boiling
aqueous ammonium sulphite, followed by successive
treatment with barium hydroxide and silver oxide,
gives the barium salt (-flHoO) of a Py-dimethyl-
butenedisulphonic acid (@ammonium and sodium salts;
pyridine salt, m. p. 215—216°; chloride, m. p. 125—
126°). Sy-Dibromobutane similarly treated gives two
isomeric  (3-hydroxybutane-y-sulphonic acids, the
brucine salts of which may be separated by repeated
crystallisation from 90% alcohol [(A), brucine salt,
m. p. 270°, [a]fia —23-9° in water; barium salt, [a]”
—5-4° in water; 1-menthylamine salt, m. p. 196°.
(B), brucine salt, m. p. 180—185°, [a]3»i —29-6° in
water; barium salt, optically inactive],

H. A. Piggott.

Addition of alkali alkoxides to esters. V.
Addition of sodium ethoxide to formic esters.
F. Adickes [Wlth O. Lucker, A. Wachterowitz, and
H. OH Mont] (Ber., 1930, 63, [B], 3012—3027).—The
author’s supposition (A., 1927, 228) that the product
obtained by the action of ethyl formate on sodium
ethoxide according to Scheibler’s first method (A,
1926, 711) has the homogeneous composition
CHIiOEtjyOKa camiot be maintained, although the
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substance is present to some extent. Contrary to
Scheibler, a large proportion of the ester is decomposed
into alcohol and carbon monoxide and another portion
does not react with the ethoxide. The product
consists mainly of sodium ethoxide with more or less
alcohol of crystallisation (about 30%), some sodium
formate (about 8%), and generally only about 10—20%
of the additive compound CH(OEt)yONa. Scheibier’s
second method of preparation in which the product
is heated to 40° (A., 1927, 338) involves the more rapid
decomposition of ethyl formate, which occurs slowly
at the ordinary temperature (Scheibler’s ‘‘vigorous
reaction ”). The final product is not sodiumoxy-
ethoxymethylene, but mainly sodium ethoxide more
or less free from alcohol of crystallisation according to
the duration of heating. In the products obtained by
both methods the presence of formic acid is shown
quantitatively by titration and by reduction of
mercuric chloride. It exists partly as sodium formate
(due to incomplete removal of water from the alcohol
used) and partly as ethyl formate, which is liberated
as such when the ethereal suspension of the product
is treated with carbon dioxide. Presumably it is
contained as the compound CH(OEt)2ONa, since
sodiuraoxyethoxymethylene could not regenerate the
ester under these conditions. Homogeneous sodium-
oxyethoxymethylene or sodiumoxydiethoxymethane
cannot be present in the product obtained by either
method; in the first product the last-named substance
may occur to the extent of 25%, but not at all in the
second. There is no possibility of the existence of
sodiumoxyethoxymethylene with the properties re-
corded by Scheibler, since in no case is evolution of
carbon monoxide observed on decomposition with
water, and the ester is completely accounted for partly
as carbon monoxide evolved during the reaction,
partly as sodium formate and regenerated ester. The
production of diethoxymethylene from the additive
compound according to Scheibler is readily possible
on theoretical grounds. The additive compound of
ethyl formate (1 mol.) and sodium ethoxide (1 mol.) is
easily prepared from the components in ethereal
suspension at 0°. It is very hygroscopic and readily
decomposed at the ordinary temperature with
formation of carbon monoxide. It is not possible to
prepare derivatives of ethyl orthoformate from it by
means of ethyl chloroformate or benzyl bromide, so
that its constitution (as sodiumoxydiethoxymethane)
cannot be established directly. When its ethereal
suspension is treated with ethyl oxalate, ethyl formate
is liberated.

It is certain that sodiumoxyethoxymethylene
with the properties indicated by Scheibler cannot be
prepared by either of his methods, whereas the pro-
duction of a differing sodiumoxyethoxymethylene in
small amount at the ordinary temperature is not
completely negative, although rendered very improb-
able. H. Wren.

‘A Sy ° T e J .1

Preparation of ethyl Al-elaidate by partial
reduction of ethyl A”-linoleate, and the corre-
sponding acid as member of the elaidic acid
series. J. Boeseken and R. Hoevees (Rec.
trav. chim., 1930, 49, 1161—1164).—Ethyl A3~
linoleate when catalytically partly hydrogenated gives
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ethyl A'-elaidate, the position of the double linking
acid being proved by ozonolysis. The ra. p. of the
(42°) isi considered to show that the acid has the
elaidic acid configuration. J. D. A Johnson.

Polymerisation of the methyl esters of higher
unsaturated fatty acids. V. Esters with one
4-carbonring. K.Kino (J. Soc. Chem. Ind. Japan,
1930, 33, 444—445b; cf. A., 1930, 577, 741, 1272).—
The polymerisation of the methyl esters of the highly
unsaturated acids (clupanodonic acid, loc. cit) has
been repeated, the products being purified by vacuum
distillation; a product having d f50-9192, nf" 1-4820
and corresponding almost to C2H330 2Mle was separ-
ated, and on hydrogenation yielded a solid fatty
acid (lead salt-alcohol separation), m. p. 79—79-3°,
probably identical with the acid (m. p. 78—78-2°)
obtained previously. The earlier conclusions appear to
be confirmed. E. Lewkowitsch.

Photochemical oxidation of lactic acid. G. R.
Burns (J. Amor. Chem. Soc., 1930, 52, 5272—5278;
cf. A., 1929, 1424).—Aqueous solutions of lactic acid
containing dissolved oxygen are decomposed by radi-
ations of less tlian 2890 A. The main products of the
decomposition are carbon dioxide, acetic acid (75%;
the percentages are based on the amount of carbon
dioxide evolved), a peroxide (32%), and acetaldehyde
(28%); small amounts of formaldehyde and carbon
monoxide, but no alcohol or pyruvic acid, are formed.
The quantum yield is several times that of the decom-
position in absence of oxygen (cf. loc. cit.).

H. Burton.

Hydrogenation of ethyl acetoacetate and its
derivatives over nickel. H. Adkins, R. Connor,
and H. Cramer (J. Amer. Chem. Soc., 1930, 52,
5192—5198).—-Ethyl acetoacetate is reduced by the
method previously described (this vol., 47) in absence
of solvent at 100—150° to a mixture of 2 parts of ethyl

3-hydroxybutyrate (1) and 1 part of ethyl 3-(p-
hydroxybutyryloxy)buti/rate (1),
OH-CHMe-CHyCOyCHMe-CHyCO2xt, b. p. 154—

106°/15 mm., 2;jf 1-0678, rif, 1-4360, together with small
amounts of alcohol and dehydroacetic acid. When
the reduction is carried out in presence of alcohol, | is
the sole product; in presence of ether, methylcycfo-
hexane, or ethyl (3-hydroxybutyrate, mixtures of
approximately 2 parts of | and 1part of Il are formed,
whilst in «-butyl alcohol a mixture of 66% of | and
34% of n-butyl (J-hydroxybutyrate results. The
formation of Il supports the mechanism postulated by
Arndt and Nachtwey (A., 1924, i, 1223) for the
production of dehydroacetic acid from ethyl aceto-
acetate. Ethyl a-methylacetoacetate is reduced to a
mixture of ethyl P-hydroxy-a-methylbutyrate and
ethyl $-($'-hydroxy-?.'-methylbulyroxy)-a-methylbutyrate,
b. p. 155—158°/17 mm., df, 1-0332, rif 1-4393,
whilst ethyl aa-dimethyl- and a-methyl-a-ethyl-
acetoacetates furnish quantitative yields of the corre-
sponding hydroxybutyrates both in absence and
presence of solvent. Reduction of dehydroacetic
acid in presence of methylcyctohexane at 185—190°/
about 300 atm. gives 40—45% of dipropyl ketone,
together with small amounts of alcohol and acetone,
Alcoholysis of dehydroacetic acid to ethyl aceto-
acetate occurs at 190°.
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The u-naplithylcarbimide derivative of dipropyl-
carbinol has m. p. 79—80°. . Burton.

Decomposition of ethyl n-butylacetoacetate to
hexoic acid and methyl n-amyl ketone. N. L.
Drake and R. W. Riemenschneider (J. Amer. Chem.
Soc., 1930, 52, 5005—5008).—Optimum yields (about
60%) of hexoic acid are obtained when ethyl n-butyl-
acetoacetate is decomposed with 59-5% potassium
hydroxide solution (8 mols. of hydroxide) at 75—110°.
The best yield of ketone is obtained with approxim-
ately 17% alkali at 105° (bath). H. Burton.

Lgevulic acid and its esters. P. P. T. San and
S. Ma (J. Amer. Chem. Soc., 1930, 52, 4880—4883).—
When commercial dextrose (500 g.) is heated with
diluted (I : 1) hydrochloric acid for 24 hrs. (after a
preliminary, short treatment and removal of humin
substances), Isevulic acid is obtained in yields of about
75 g. The following esters of Isevulic acid were pre-
pared : methyl, b. p. 191—193°, df 1-05113, rif
1-4231 (semicarbazone, m. p. 142—143°; phcnyl-
hydrazona, m. p. 94—96°); ethyl, b. p. 199—201°,
df 1-01336, rif, 1-4225; n-propyl, b. p. 214—216°, df,
0-98988, rif, 1-4255 (semicarbazone, m. p. 129—130°;
phenylhydrazone, m. p. 88—90°); isopropyl, b. p.
203—205°, df 0-98422, rif 1-4220 (semicarbazone,
m. p. 141—142°; phenylhydrazone, m. p. 108—109°);
n-butyl, b. p. 229—231°, df 0-97452, rif 1-4290 (semi-
carbazone, m. p. 102—103°; phenylhydrazone, m. p.
79—81°); isobutyl, b. p. 222—224° df 0-97047, rif
1-4264 (semicarbazone, m. p. 112—113°; phenyl-
hydrazone, m, p. 84—86°); isoamyl, b. p. 238—240°,
df 0-95921, rif 1-4310 (semicarbazone, m. p. 91—92°;
phenylhydrazone, in. p. 70—72°). H. Burton.

Reactivity of atoms and groups in organic
compounds. XI. Influence of structure of the
substituent on the temperature of decomposition
of derivatives of malonic acid. J. F. Norris and
R. C. Young (J. Amer. Chem. Soc., 1930, 52, 5066—
5069).—The decomposition temperatures of the follow-
ing acids, determined by a method similar to that
previously described (A., 1930, 470), are given in
parentheses: malonic, m. p. 129—131° (128°);
methylmalonic, m. p. 120—122° (120°); ethyl-
malonic, m. p. 110—111-5° (110°); rc-propylmalonic,
m. p. 94—96° (99°); ?i-butylmalonic, m. p. 99-5—
101-5° (108°); isopropylmalonic, m. p. 85—87° (90°).
The influence of the alkyl group (R) on the decom-
position temperature is the same as that found for the
triphenylmethyl alkyl ethers, CPh30OR (loc. cit.)). The
decomposition temperatures in both series fall in the
same order as the velocity coefficients for the reactions
between p-nitrobenzoyl chloride and the alcohols
R-OH (A., 1925, i, 626; 1927, 1166). H. Burton.

Ether-like compounds. [IIl. Polyether-acids
of the type OR-[CHYCHyO],,-CHyCO2H. M. H.
Paeomaa and T. A. siitonen (Ber., 1930, 63, [B],
3117—3120).—The action of chloroacetic acid on the
sodium derivative of ethylene glycol monomethyl
ether affords $-melhoxyethoxyacelic acid,
OMe-CHyCH,-0-GHyCO02H, b. p. 121—122°/4 mm.,
df 1-1634, rif, 1-43375, in 80% yield; the ethyl ester
has b. p. 90°/10 mm., df 1-0369, rif 1-41908. [I-Ethoxy-
ethoxyacetic acid, b. p. 125—126°/4 mm., df 1-1103,
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n,, 1-43572, and {3-n-ptopoxyethoxyacetic acid, b. p.
131°/4 mm., df 1-07415, 1-43652, are described.
w-Butyl glycol, b. p. 50°/4 mm., df 0-9015, nf, 1-41980,
is transformed into fi-n-butoxyethoxyacetic acid, b. p.
141°/5 mm., df 1-04635, nf 1-43823. $-Methoxyethyl-
glycol, b. p. 65°/4 mm., df 1-02695, nf 1-42686, yields
-methoxyethoxyethoxyacetic acid, b. p. 155—156°/4
mm., df 1-1492, nf 1-44575. H. Wren.

Additive hétéropolymérisation. T. Wagner-
Jauregg (Ber., 1930, 63, [77], 3213—3224).,—The term
“ homopolymérisation ” is applied to the union of
several similar molecules, whereas the union of
different molecules to a large molecule is designated
“ additive heteropolymerisation.” It is proposed to
discriminate between true and false polymerisation
according as the process is or is not accompanied by
atomic displacement and to apply the term *“ con-
densation polymerisation ” to processes involving the
elimination of water, ammonia, etc.

Additive heteropolymerisation of two ethylenic
compounds, one of which is maleic anhydride, has
been investigated. Maleic anhydride and stilbene
in boiling xylene afford in 45—70% yield an amorphous
white, infusible substance, insoluble in most
organic media, but sometimes yielding colloidal
solutions after swelling, for example, in camphor.
Direct determination of mol. wt. is impossible, but the
more soluble polymeric homologues dissolved from the
product by boiling xylene have mean mol. wt. about
4200 in molten camphor. Dry distillation in absence
or presence of barium oxide yields stilboene. The ratio
of the components in the polymeride is 1:1 when a
mixture of hydrocarbon and anhydride in the ratio
2 :1 is used, falling to 0-95 : 1 (stilbene to anhydride)
when the composition of the original mixture is 1 mol.
of hydrocarbon to 2 mois, of anhydride. The product
has therefore the composition

| CHPh-CHPh-CH-%",Q_," -

which it does not absorb bromine in boiling s-tetra-
chloroethane. The polymerisation resembles that of
acrylic acid, since a little less liighly- polymerised
material is formed in addition to the main poly-
merisatc, whilst the remainder of the initial material
remains unchanged. Non-occurrence of polymeris-
ation in boiling benzene or toluene is explicable, since
the molecules do not possess the necessary activatiiig
energy, but a specific influence of the solvent is
involved, since poor yields are obtained in boiling
6-tetrachloi'oethane or in a molten mixture of the
components at the temperature of boiling xylene.
Conversely, benzylidenefluorene and maleic anhydride
at about 130°, but not in boiling xylene, yield a white,
amorphous heteropolymeride which separates from the
molten mixture and appears unaccompanied by less
complex products. The molecular ratio of hydro-
carbon to anhydride is exactly 1:1 when that in the
initial mixture is 2 : 1, and passes to 0-9 :1 when the
initial ratio is 1:2 ; the tendency towards excess of
anhydride is again obvious. Anisylidenefluorene at
130° gives a similar heteropolymeride. aS-Diphenyl-
AQbuteno gives a mixture of products of differing
degree of polymerisation and not excessive mol. wt.
in which the ratio of the conxponents is displaced in

, in conformity with
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favour of the anhydride. Bromostilbene, tetraphenyl-
ethylene, and aS-diphenyl-A”-butene do not react with
maleic anhydride, thus indicating a profound influence
of substitution; steric influences also operate, since
cis-stilbene gives a heteropolymerisate only in very
poor vyield. crs-Diphenylethylene and maleic an-
hydride afford the compound, C2H 160 6, m. p. 279—
281° (corr., decomp.), M —376T Stilbeixc does not
condense with succinic anhydride, whereas dibenzyl
and maleic anhydride yield a heteropolymeride (1 : 1) in
very poor yield. Anxylene and styrene give viscous,
gum-like products with maleic anhydride. Certain
substances containing the >C!N- group appear to give
heteropolymerides with maleic anhydride. Thus
fluorenoneimine in benzene or benzylidene- or cinn-
amylidenc-azine in toluene or xylene afford yellow or
brown amorphous products. In addition to the
amorphous products, benzylideneazine axxd maleic
anhydride vyield a crystalline additive substance,
C2H 180 ]2, m. p. 243—244° (corr.), whilst methyl
maleate yields the product CKH2s0 N2, m. p. 232—
234° (corr.). H. Wren.

Action of maleic anhydride on A”-linoleic acid
(m. p. 53°) and its ethyl ester. Products of
dehydration of ricinoleic acid. J. Boeseiien
and R. Hoevers (Rec. trav. chim., 1930, 49, 1165—
1168).—Linoleic acid and its ethyl ester combine
normally with maleic anhydride to give exclusively
substances of m. p. 88° and 60°, respectively. The
substance, m. p. 88°, is also formed wixen the product
of the reaction between maleic acid and linoleic acid
is heated with acetic anhydride. By means of this
reaction, the product of the dehydration of
ricinoleic acid is shown to contain about 75% of
linoleic acid, 15% of A~-linoleic acid, and a small
quantity of an aldehydic substance.

J. D. A. Johnson.

Polymorphism of the saturated dibasic fatty
acids as a function of temperature. F. D. 1a
Tour (Compt. rend., 1930, 191, 1348—1350).—Two
forms, a and (3 of succinic acid exist, the unstable
{i-form being transformed into the a-form at 137°.
The spatial arrangement of the carboxyl groups
probably corresponds with cis- and trans-forms.

P. G. Marshall.

Highly-polymerised compounds. XLVII.
Morphology of substances of high mol. wt. II.
Polyoxymetliylenes precipitated from solution.
H. W. Kohlschutter (Annalen, 1930, 484, 155—
178).—Polyoxymethylenes (a-, i3, (3+y-; for nomen-
clature, see Staudinger and others, A., 1930, 579) have
been precipitated under various conditions and the
genesis and development of the crystals determined;
photomicrographs are given. Addition of 1 vol. of
sulphuric acid to 1 vol. of an aqueous solution of
paraformaldehyde (dIs 1-086) gives two types of crys-
tals : (a) hexagonal laminae shoving a normal growth,
(b) round disc-shaped crystals completely penetx-ated
by the mother-liquor (which are not observed until
they are fully formed). With 0-7 vol. of acid, the
precipitated material consists of prisms (isometric
habit) which when treated with 0-1-V-sodium hydrox-
ide solutioxx, are attacked in the centre of the prism
zones.  j3Polyoxymethylene, precipitated  very
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rapidly by 0-4 vol. of acid, consists of granular masses
to 'which are attached sphserolith-like structures;
freshly-prepared material is attacked rapidly by
0-liv-alkali, but old preparations are attacked oniy
slowly. The polyoxymethylene precipitated by 0-1
vol. of acid can be completely freed from sulphuric
acid. Increase in the amount of acid used causes a
rise in the velocity of aggregation and the formation
of larger crystals. These crystals contain sulphuric
acid in the “inner” surfaces; crystallisation begins
by the formation of a film of material over a gel-drop,
which subsequently grows into a plastic primary part.
Two of these parts join to give a prismatic crystal,
the centre of which is the weakest part. The
crystals shrink on keeping and sulphuric acid can be
washed out. There are morphologically continuous
transitions between the a-, (3, and (3-fy-polyoxy-
methylenes.

Precipitation of polyoxymethylene from formalde-
hyde solutions containing methyl alcohol gives
preparations which are alkali-stable; this behaviour
is ascribed to the formation of polyoxymethylene
dimethyl ether. H. Burton.

Replacement of halogen by hydrogen in
a-halogenoketones under the influence of the
Grignard reagent. C.H. Fisher, T. S. Oakwood,
and It. C. Fuson (J. Amer. Chem. Soc., 1930, 52,
5036—5040).—a-Bromoisobutyryl bromide reacts
with mesitylene in presence of carbon disulphide
and aluminium chloride, forming a-bwmoisobuiyrijl-
mcsitylcne, m. p. 27° (dmfiro-derivative, m. p. 117-5—
118-5°); the difiromo-derivative, m. p. 106—107°
(corr.), of this is also formed by bromination of
fsobutyrylmesitylene with ice-cold bromine water.
Reduction of 4:6- dibromo -2-a-bromofsobutyryl-
mesitylene with zinc dust and acetic acid gives 4 : 6-
dibromo-2-isobutyrylmesitylene, m. p. 69—70°, also
obtained when the tribromo-eompound is treated with
magnesium methyl chloride or ethyl bromide and the
products are decomposed with dilute hydrochloric acid.
The following changes occur during the treatment
with the Grignard reagents (cf. Lowcnbein and
Schuster, A., 1930, 1184): -COCBrMe, — >
«C(OMgBr):CMe2— f -CO-CHMe2.  H. Burton.

Dioximes. LXVIIl. 1. de Paolini (Gazzetta,
1930,60,700—704; cf. A., 1930,226).—By the action of
bromineon the dihydroxytrioxime, OH-[C."N-OH]3-OH,
on hydroxyglyoximecarboxylic acid, on oximino-
malonic acid, and on oximinoacetic acid the oxime
of carbonyl bromide, GBr*N-OH, m. p. 70—71° (vac.),
is obtained due to reaction of bromine with oximino-
acetic acid. This oxime represents the most easily
obtained derivative of the simpler derivatives of
fulminic acid, from which it has also been prepared by
the reaction CIN-OH-j-Br.,— > CBr2IN'OH, thus con-
firming its structure. By the action of mercuric
nitrate it forms dibromoglyoxime peroxide,
Br(CIN20 2)Br, or dibromofuroxan, Br[(C2N20)0]Br.

0. J. Walker.

Degradations in the sugar group. V. Deulo-
fsu (J.C.S., 1930, 2602—2607; cf. A., 1929, 427).—
Tetra-acetylarabonitrile, m. p. 11S°, from d-arabin-
oseoxime, sodium acetate, and acetic anhydride, gave
with ammoniacal silver oxide d-erythrosediacetaraide,

p
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m. p. 210° hydrolysed by 60% sulphuric acid to
erythrose, and with less ammonia triacetylerythrose,
m. p. 133°. Degradation of the nitrile by sodium
methoxide, or sulphuric acid followed by treatment
with barium hydroxide and silver carbonate, gavo
only traces of erythrose. Similar results were obtained
with totra-acetylxylononitrilo from d-xylose, and
the syrup resulting from degradation with sodium
methoxide gave tartaric acid on oxidation with nitric
acid. Z-Rhamnonamide (from the lactono and am-
monia) gave methylerythrose with hypochlorite and
alkali. Degradation of tetra-acetylrhamnononitrile
with sodium methoxide or sulphuric acid gave methyl-
erythrose in poor vyield, but application of these
methods to penta-acetylgalactonitrile gave 30% anti
22%, respectively, of the theoretical yields of p-lyxose.
Penta-acetylmannononitrile, prepared from d-
mannoseoxime, gave d-arabinosediacetamide with
silver oxide and ammonia, and arabinose by de-
gradation with sodium methoxide or sulphuric acid in
yields of 33%, 61%, and 56%, respectively. Arabin-
ose was also obtained by oxidation of calcium mann-
onate with hydrogen peroxide and * colloidal ”
ferric acetate. H. A. Piggotrt.

Titration of aldose sugars with standard
iodine and alkali. G. M. K1ine and S. F. Acree
(Bur. Stand. J. Res., 1930, 5, 1063—1084; cf. A,
1930, 1560).—In the titration of aldose sugars with
iodine and alkali it is necessary to avoid both oxidation
beyond the monobasic acid stage (“ over-oxidation ™)
and the exhaustion of the iodine in the formation of
iodate before the completion of the oxidation. With
the procedure recommended (loc. cit.) the iodate
content becomes significant only after the completion
of the reaction, and over-oxidation is absent unless
large excess of reagents is employed.

Sucrose and Isevulose are slightly attacked by large
excess of reagents; iodine and sodium hydroxide are
used up in the ratio of 4 : 5, indicating the oxidation
of a primary alcoholic to a carboxyl group. W ith the
oxidation of an aldose sugar the ratio is 2 : 3, and it is
suggested that this reaction may be used to titrate
iodine against standard alkali, with an error of 0-2%.
The reaction is complete at pu 9—10.

T. H. Morton.

Cupro-potassium carbonate solution in the
determination of reducing sugars. II. A
Schhette and J. 1ST Territ1 (J. Amer. Chem. Soc.,
1930, 52, 4960—4964).—The dextrose-copper equi-
valents of the cupro-potassium carbonate solutions
of Ost and Nyns have been determined at 48-9°
(reduction time 150 min.) by the method of Zerban
and Sattler (A., 1930, 1165); the results are presented
as mathematical expressions. The solution used by
Beyersdorfer (B., 1920, 126) (containing 0-8 mg. Cu
per c.c.) is also reduced by dextrose; the solution
cannot be regarded as being selective for Isevulose.
Mathematical expressions are also derived for cal-
culating the Isevulose-copper equivalents of a reagent
(Beyersdorfer’s) containing 4-03 mg. Cu per c.c., using
three sets of reduction conditions. H. Burton.

Transformation reactions in the carbohydrate
group. 1V. Kinetics of the transformation of
3-acetyli'sopropylideneglucose. K. Josepiison.
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(Ber., 1030, 63, [B], 3089—3102; cf. A., 1029, 912).—
Re-examination of the change of specific rotation
with time of solutions of S-acetjdisopropylidene-
glucose (pu 7-19) at 20+0-02° shows that the reaction
constant calculated for a unimolecular change exhibits
a decided progressive variation, probably due to the
formation of an intermediate product of unknown
optical activity. Forpurposesof comparison, Schmid’s
method (A., 1926, 480) of calculating the mean
reaction coefficient is adopted. Variation of the
hydroxyl-ion concentration shows a proportionality
between the rate of acyl migration and concentration
of hydroxyl ion over a considerable range of acidity.
The temperature coefficients of the change are smaller
than those generally observed in cases of catalysis by
hydroxyl ions, whereas for similar hydrogen-ion con-
centrations the temperature coefficients are much
greater owing to the marked change of the ionic
products of water with temperature. H. Wren.

Structure of carbohydrates and their optical
rotatory power. W.N.Haworth and E. L. Hirst.
l. Introduction. Il. 4-Glucosido-a-mannose
and derivatives. [With H. R. L. Streight, H. A.
Thomas, and J. I. Webb.] Ill. 4-Galactosido-a-
mannose and derivatives. [With (Miss) M. M. T.
Prant and R. J. W. Reynotds.] V. Derivatives
of a- and S-methylmannopyranoside. [With
H. G.Bott and (inpart) R. S. Titson.] V. Optical
rotatory powers of methylated lactones derived
from simple sugars. [With J. A. B. Smith]
(J.C.S., 1930, 2615—2635, 2636—2644, 2644—
2653, 2653—2659, 2059—2663).—!. Polemical. The
claim of Hudson (A., 1930, 747) to classify sugars
on a basis of optical rotation leads to many incon-
sistencies and necessitates the postulation of
structures at variance with the bulk of experimental
evidence. The rotations of a number of derivatives
of 4-glucosido- and 4-galaetosido-a-mannoso do not
agree with those calculated by Hudson on the basis
of a hypothetical mannose of Mo +77°, but conform
to ordinary mannose (+30°) as unit. Further
experimental evidence indicates that rotation may
vary considerably and irregularly according to the
solventwhere a choice of solvent is possible, e.g., with
the fully-methylated lactones derived from monoses.
Conclusive proof of the pyranoside structure of the
mannoside residue in 4-glucosido- and 4-galactosido-
a-methylmannoside and the absence of the hypo-
thetical form is afforded by their hydrolysis by
emulsin to a-methylmannopyranoside, [a]D +79°, a
method already tacitly approved by Hudson as a test
of structure.
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interaction of hepta-acetyl-4-glucosido-a-mannosidyl
bromide with methyl alcohol in presence of silver
carbonate or pyridine. The rate of mutarotation of
4-glucosido-a-mannose, [a]] +20° — » +12-5° in
water, is comparable with, but rather slower than, that
of mannose. 4-Glucosido-3-manno.se has [a]F —1°
determined indirectlv (cf. Hudson and Yanovsky, A.,
1917, i, 445).

If during the reduction of hepta-acetylcellobiosidyl
bromide (cf. Zemplén, A., 1928, 741) the temperature
rises to 30—35°, hexa-aéctyl-2-deoxycellobiosc, m. p.
196°, Mi? +15° in chloroform, is formed.

I1l1. Oxidation of laetal (cf. Bcrgmann, A., 1924, i,
265 ; slight modifications of the preparation described)
with perbenzoic acid in methyl alcohol and ether in the
cold gives mi-galactosido-v.-methylmannoside, m. p. 207°,
[a]P? +66° in water (hepta-acetyl compound, [sdd
+ 36° in chloroform, +19° in benzene), hydrolysed by
emulsin to galactose and a-methylmannopyranoside,
MU +79-2° in water (identified as above). Neither
a-methylmanno-pyranoside nor -furanoside is altered
by emulsin under identical conditions. Confirmation
of the pyranose structure of the glucoside is afforded
by its slow hydrolysis at the biose linking only by
0-01A-hydrochloi'ic acid. The action of perbenzoic
acid on aqueous lactal (cf. Bergmann, loc. cit.) gives
#-gcilactosido-'j.-mannose (+1H 20), m. p. 150—160°
(indefinite), [a]],1+38°— >-+27° in water, the rate of
mutarotation being comparable with that of mannose.
4-Galactosido-fS-mannose (loc. cit.) has [a]D +16° in
76% alcohol, calculated by Hudson and Yanowsky’s
method. Details are given for thé separation of
a-methylmanno-pyranoside or -furanoside from galact-
ose by precipitation of the last in aqueous solution
with lead acetate and ammonia. The vyields of
recovered mannosides are 30% and 40%, respectively.

IV. When heated with 2% methyl-alcoholic hydro-
gen chloride, mannose gives a mixture of a- and S
methylmannosides (cf. Hudson, loc. cit.) ; the latter
may be separated and characterised as its tetra-
acetyl derivative which regenerates j3-methylmanno-
pyranoside when treated with O-SW-aqueous alkali
or dimethylamine and methyl alcohol. (3-Methyl-
mannoside is very slowly hydrolysed by 0-0LA/- or
even O-lAr-hydrochloric acid at 100°; méthylation
of it or its acetyl derivative with methyl sulphate
and alkali, followed by methyl iodide and silver
oxide, gives tetramethijl-$-metliylmannopymnoside,
b. p. 110—112°/0-1 mm., m. p. 36—37°, 1-4531
(supercooled liquid), [a]Jn —SO0° in water, —79° in
methyl alcohol, —87° in chloroform, —72° in benzene,
—82° in ethyl alcohol, equilibrium value +60° in 1%
methyl-alcoholic hydrogen chloride, hydrolysed by

1. The action of perbenzoic acid on carefully-6% hydrochloric acid to tetramethylmannopyranose,

dried cellobial in methvl-alcoholic ethyl acetate gives
mi-glucosido-a-niethylmannosidc, m. p. 227—228°, [a]]]
+46° in water (hepta-acelyl derivative, m. p. 184°,
Wu +30° in chloroform, +36° in acetone, +21-5° in
benzene), hydrolysed by emulsin to dextrose and a-
methylmannopyranoside, [a]D+79°, the identity of
which is confirmed by mixed-m. p. determinations and
conversion into acetyl derivative. The pyranoside
structure of the glucoside is confirmed by the slow
rate of hydrolysis by 0-0LA-hydrochloric acid.
4-Glucosido-a-mcthylmannoside is also obtained by

identified as anilide and by conversion into 2 : 3 : 4 : 6-
tetramethyl-3-mannonolactone (cf. A., 1927, 750).
Méthylation of mannose by methyl sulphate and
alkali, followed by methyl iodide and silver oxide, gives
a mixture of tetramethyl-a- and -p-methylmanno-
pyrahosides, containing about 32% of the latter, and
free from furanose derivatives as indicated by resist-
ance to hydrolysis with 0-01A7-hydrockloric acid at
90°. It was identified by conversion into 2: 3:4:6-
tetramethyl-8-mannonolactone free from y-lactone.
Simultaneous deacetylation and méthylation of
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tetra-acetyl-a-methylmannopyranoside by gradual
addition of methyl sulphate and alkali to a solution
in acetone gives tetramethyl-a-methylmannopyranos-
ide, [a]? +43°, converted by hydrolysis into tetra-
methylmannopyranose.
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following hepta-acelyl-4:-glucosidomethylmannosides
have been prepared by the Koenigs-Knorr reaction :
“a”-, m.p. 185° [a]n +26-7° (all rotations in chloro-
form); “R”-, m. p. 161°, Mu -22-3°, and “y -,
m. jl. 167°, [a]*’—12-7°. These appear to be analogous

V. The optical rotations of fully-methylated lact-to the three known acetylmethylmannosides (cf.

ones are not appreciably affected by the nature of
the solvent where cZs-methoxy-groups are absent
(dextrose series), are more affected where cis-methoxy-
groups occur in positions 3 and 4 (galactose series),
and vary considerably where such occur in positions
2 and 3 (mannose series). In every case unchanged
lactone is recovered by evaporation. The following
values of Mu in water, chloroform, ether, and benzene,
respectively, are recorded for carefully-purified sub-
stances : d-2 :3:4 :6-tetramethylmannonolactone,
+ 150°, +59-5°, +35°, +20°; d-2:3:5:6-tetra-
methylmannonolactone, +65°, —9-7°, —36-3°,
-49-2°; d-2 :3:4-trimethyl-lyxonolactone, +35-5°
—60-4°, —87°, —102°; d-2 :3:5-trimethyl-lyxono-
lactone, +S2-50, -28°, -70°, -70°; Z2:3:4-
trimethylrhamnonolactone, —130°, —67-5°, —39-3°,
—15-0°; Z2:3 :5-triracthylrhamnonolactone, —57°,

-(-13°, +65°, +87°; d-2:3:4:6-tetramethyl-
gluconolactone, +98°, +103°, +123°, +121°; d-
2:3:5: 6-tetramethylgluconolactone, +62°, +42°,

+67°, +68°; d-2 : 3 :4-trimethylxylonolactone, £0°,
+9°, +12°, +17°; d-2:3:4 :6-tetramothylgalact-
onolactone, +153°, +101°, +96°, +128°; d-
2:3:5: 6-tetramethylgalactonolactone, —34°, —13°,
—11°, —11°; Z2:3:4-trimethylarabonolactone,
-+81°, +125°, +105°, +166°; Z2:3:5-trimethyl-
arabonolactone, —44°, —9°, —3°, +16°.
H. A. Piggott.

Ring structure of mannose. Optical rotation
of 4-glucosido-a-mannose. H. S. Isbell (Bur.
Stand. J. Res., 1930, 5, 1179—1187).—4-Glucosido-a-
tnaimose lias been prepared by the deacetylation of
the octa-acetate by means of a small quantity of
barium methoxide in dry methyl-alcoholic solution
at 0° for 20 hrs. At the close of the reaction the
barium methoxide is quantitatively removed by the
addition of an equivalent quantity of sulphuric acid.
Thismethod of deacetylation is of general application.
The mutarotation of 4-galactosido-a-mannose mono-
hydrate in water, Mu +14-64° to +5-8S°, is a uni-
molecular reaction. The epimeric difference in
molecular rotation between 4-glucosido-a-mannose and
cellobiose is 16,900, approximating to the difference,
14,900, between a-cZ-glucose and a-<7-mannose. This
suggests that the ring structures of a-d-mannose and
4-glucosido-a-mannose are identical, a result opposed
to that of Hudson (A. 1930, 747) derived from a
consideration of the epimeric differences of the
aceto-halogen derivatives of these sugars. In addi-
tion, it is pointed out that the epimeric difference
between 4-galactosido-3-mannose and [3-lactose corre-
sponds with that between (3-d-glucose and fi-cZ
mannose. It therefore appears that the use of these
pairs of sugars as a crucial test (cf. Hudson, loc. cit.)
of the ring structures of a- and j3-mannose is unsatis-
factory. T. Il. Morton.

Structures of acetylmethylmannosides. H. S.
Isbert (J. Amer. Chem. Soc., 1930, 52, 5298).—The

Hudson, A., 1930, 747). The “y -compound can be
converted into a hepta-acetyl-4-glucosidomannose,
Mu +21-7°, which does not exhibit mutarotation,
thus indicating that the methoxyl group in the original
compound is not in position 1. This supports the
ortho-eater formula of Freudenberg (A., 1930, 894) and
of Bott, Haworth, and Hirst (ibid., 1024) for com-
pounds of the above types. H. Burton.

Crystalline a- and R-methyl-d-gulosides. H. S.
Isbert (Proc. Nat. Acad. Sei., 1930,16,699—703).—The
additive compound of (Z-gulose and calcium chloride is
treated with 1% methyl-alcoholic hydrogen chloride,
the mixture neutralised with calcium carbonate, and
the resulting solution evaporated, whereby the
additive compound (+2HaO), [a] about +60°, of
1 mol. of a-methyl-d-guloside and 1 mol. of calcium
chloride separates. Repeated crystallisation of this
affords the additive compound (+3H 20), [a] +83°, of
2 mols. of the guloside and 1 mol. of calcium chloride,
which when decomposed with silver oxalate furnishes
a-mcthyl-cZ-guloside (+H 20), decomp. 77° with loss
of H20, Mg +109°. The mother-liquor from the
above preparation deposits the additive compound
(+211,0), m. p. 155°, M —T6°, of 1 mol. of B-methyl-
cZ-guloside and 1 mol. of calcium chloride; this is
converted by crystallisation from alcohol into the
(2:1) compound, [a] —65° of the guloside and
chloride. R-Methvl-(Z-guloside has m. p. 176°, M
-83°. ' H. Burton.

Synthesis of glucosides. VI. Preparation of
R-glucosides of phenols. A.Robertson andR. B.
Waters (J.C.S., 1930, 2729—2733).—The phenol is
allowed to interact with O-tetra-acetyl-a-glucosidyl
bromide and “ active ” silver oxide in quinoline, and
the tetra-acetate produced hydrolysed by methyl-
alcoholic ammonia (cf. Takahashi, J. Pharm. Soc.
Japan, 1925, 525, 4; Zemplen and Miller, A., 1929,
1281). This method, which fails with alcohols,
produces the B-modification alone. Use of pyridine
in place of quinoline gives an impure product. The
following were prepared: R-phenyl- and R-naphthyl-
glucoside, M» -26-7° in 95% acetone; helicin (from
salicylaldehyde); O-octa-acetyl-m-phenylenediglucoside,
m. p. 203°, Md —83-1°in acetone; and O-tetra-acetyl-
B-glucovanillin.  O-Monobenzoylquinol, m. p. 161°, is
readily converted into its tetm-acetylglucosidc, n\. p.
154—155°, Md —63-97° in acetone, hydrolysed by the
standard method to arbutin. H. A. Piggott.

Synthesis of glucosidoferulic acid. R. M.
Hann (J. Amer. Chem. Soc., 1930, 52, 5049—5051).—
Acetobromoglucose reacts with the potassium deriv-
ative of methyl ferulate (4-hydroxy-3-methoxy-
cinnamate) in ether and alcohol, forming methyl letra-
acetyl-B-d-glucosidofendate, m. p. 142—143° (corr.),
Mn —32-3° in chloroform, hydrolysed by 6% barium
hydroxide solution at the ordinary temperature to
B-d-glucisodofendic acid, m. p. 198—199° (corr.), Mu
—36-6° in alcohol. H. Burton.



Varieties of starch and constitution of starch.
S. von Naray-Szab6 (Z pI|y5|kaI Chem., 1930, 151,
420—424; cf. A., 1928, 1224).—Differences in the
X-ray diagrams of starches of different origin are due
to variation in the water content. There isno chemical
distinction between different starches. Differences
between amylose and amylopectin are due partly to
admixture of other substances and partly to their
physical character. The constitution of starch is
briefly discussed. F. L. Usher.

Supposed depolymerisation of glycogen. J.
Reilly and H. Pringsheim (Bor., 1930, 63, [23],
3210—3211).—A refutation of the criticism of Berner
(this vol., 74). H. Wren.

Constant occurrence of non-reducing disac-
charides in hydrolysed inulin. R. F. Jackson
and E. McDonald (Bur. Stand. J. Res., 1930, 5,
1151—1160).—Members of the family Composite,
burdock, golden-rod, dandelion, artichoke, and wild
chicory, yield inulin, which after two fractionations
gives a mixture of hydrolytic products of very nearly
constant composition. The mixture consists of
91-0% of kevulose, 3-7% of dextrose, and 5-3% of
non-reducing difructose anhydrides, [a];? +49° (cf.
Jackson and Goergon, A., 1929, 1280). Dahlia and
artichokeinulinshavebeensubjectedto 11 “reerystallis-
ations,” whereby 85% and 96%, respectively, of the
original material was rejected. The composition of
the products derived from these materials by acid
hydrolysis is similar to the above, with the exception
that dahlia inulin yields but 1-9% of dextrose. The
non-reducing residue is preformed in the inulin, since
polysaccharides related to inulin, soluble in 60—70%
alcohol, derived from artichoke and iris yield, under
similar hydrolytic conditions, laevulose and dextrose
alone. Itisconsidered that these refractory difructose
anhydrides form an essential part of the molecule,
which therefore contains not less than 110 hexose
residues, corresponding with M 1S,000.

T. H. Morton.

Highly-polymerised compounds. XLVIII.
Molecular size of cellulose. H. Staudinger and
O. Schweitzer (Ber., 1930, 63, [B], 3132—3154).—
Hydrolysis of a series of polytriacetylcelloglucan
diacetates, the mol. wt. of which has been determined
according to Bergmann and Machemer and by
measurement of viscosity (cf. A., 1930, 1415, 1416),
yields a polymeric homologous series of polycello-
glucari dihydrates. The mol. wt. of the dihydrates is
uniformly greater than that of the corresponding
acetates owing to removal of the simplest portions of
the hvdrolysate by the mother-liquors. It may,
however, be assumed that the length of the chain of
the polycelloglucan diacetates remains intact during
conversion into the hydrates and that cellulose
derivatives may be subjected to chemical change
without altering the degree of polymerisation. The
polycelloglucan dihydrates thus obtained are hemi-
colloids insoluble in water or formamide but soluble
in Schweitzer’s reagent; they are identical with the so-
called cellodextrins or liydrocellulose. The behaviour
of solutions of liemicolloidal polycelloglucan dihydrates
in Schweitzer’s solution is less complicated than ex-
pected, provided that the concentration of the reagent
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is maintained uniform and it is used in excess so that
more than 1 atom of copper is present for each
glucose residue. Solutions of a 70-polycelloglucan
dihydrate do not change with time and obey the
Hngen-Poiseuillc law. Within the limits imposed by
the volatility of the ammonia, the value 73. is in-
dependent of the temperature, so that the hydrates
are dissolved as molecules, not micelles. The values
mw5p./C for different concentrations are constant for the
hemicolloids in quite dilute solution, but increase with
the concentration when the degree of polymerisation
exceeds 150. Tho viscosity of the liemicolloidal
heteropolar polycelloglucan dihydrate complexes in
Schweitzer’s solution resembles that of liemicolloidal
polystyrenes in benzene or tetrahydronaphthalene.
With the simpler dihydrates of degree of polymeris-
ation 30—100 the value Km shows relatively little
variation. With more complex products tho value is
loss constant, possibly owing to the imperfect applic-
ability of the Bergmann-Machemer method.

The viscosity of solutions of purified cotton in
Schweitzer’s reagent diminishes with time without
becoming constant after 4 weeks. The change de-
pends on the oxidative degradation of the macro-
molecules of the cellulose by copper oxide. Compar-
able values can be obtained only by use of solutions
which have been preserved for equal intervals at
the same temperature. When rapidly observed, the
value rMsUC at different temperatures is approxim-
ately constant; the primary colloid particles are
therefore macromolecules, not micelles. The value is
also independent of concentration and conditions of
flow provided that the solutions are quite dilute (sol
solutions). Calculation of the mol. wt. of cellulose from
the viscosity of its solutions in Schweitzer’s reagent
shows that a more or less profound degradation of
the molecule occurs according to the method of puri-
fication. The highest observed value (190,000) is
for purified cotton. Slight degradation accompanies
mercérisation.  Sulphite-eellulose and copper-silk
are moro appreciably affected (mol. wt. 80,000—
65,000 and 35,000, respectively). The apparent dis-
crepancy between the behaviour of more dilute and
concentrated solutions of cellulose in Schweitzer’s re-
agent is explained, as in previous cases, by the con-
sideration that the sphere of influence of dissolved
thread molecules is much greater than that corre-
sponding with the actual size of the molecules. About
0-2% solutions of cellulose in Schweitzer’s reagent are
gel solutions which show deviations from the Hagen-
Poiseuille law. The swelling of cellulose in Schweitzer’s
reagent is not evidence of micellary structure, but is
equally reconcilable with the presence of long mole-
cules. The stability of macromolecules in the solid
state and in solution is discussed. The highest
observed value for the mol. wt. of cellulose can be
regarded only as a minimum value for native cellulose,
since it is not impossible that degradation occurs
during swelling and dissolution. Possibly native
cellulose is an aggregated compound the macromole-
cules of which are capable of .existence only in the
solid state embedded in the crystal lattice.

H. Wren.

Action of acids on cellulose. Bouchonnert,
Jacquet, and Mathieu (Bull. Soc. chim., 1930, [iv],
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47, 1265—1270).—Cellulose obtained from lucerne

and from linters when purified and boiled (1) with

10% sulphuric acid for (a) 15—20 min. or (b) 2 hrs.;
(2 with 2% oxalic acid or treated cold with hydro-
chloric acid, d 1-18, for (a) 25 hrs. or (b) 50 hrs., or with

4% sulphuric acid or with acetic acid in presence of
sulphuric acid, is converted into hydrocelluloses, the

copper numbers of which vary irregularly from 1-82 to

4-42 with the linters cellulose and from 2-96 to 5-5 with

the lucerne cellulose. Examination of the hydro-
celluloses in polarised light (Réntgen rays) showed no

difference in structure from that of the original

cellulose and indicated that the crystalline con-
stituent of cellulose is more developed in linters than

in lucerne cellulose. Photomicrographs indicate that

the copper number of the hydrocellulose increases with

the degree of division of the cellulose under the

action of acid. It is suggested that cellulose is a

mixture of a crystalline phase enveloped in an amor-
phous skin which is destroyed under more or less
drastic conditions, yielding the crystallite constituent
the degradation of which yields polysaccharides. The

same cellulose thus yields the same crystallite structure

under the action of acid media, but the copper
number depends on the extent of the degradation of
the amorphous form. The variations in copper
numbers are not due to adsorption of reducing

products, as prolonged washing did not affect the
value obtained. R. Brtghtman.

Chemical changes during the dissolution of
cellulose in copper oxide-ethylenediamine and
-ammonia solutions. W. Traube (Celhdosechem.,
1930,11, 249—254).—A review (cf. Traube, Glaubitt,
and Schenck, A., 1930, 1417). T. H.

Benzylcellulose. H. o0Okada (Celhdosechem.,
1931, 12, 11— 17).—Benzylcellulose of a high carbon
content and viscosity may be made in either a single
ora two-stage process by steeping cellulose in aqueous
sodium hydroxide, pressing free from excess of alkali,
and heating with benzyl chloride at 100°. It forms
films of greater extensibility but lower tensile strength
than doescellulose nitrate. In the former processalkali
concentrations of 30—50% are employed; the use of
excessive concentrations reduces the reaction velocity
and the viscosity of the product. In general, the
products are incompletely soluble in benzene, but
readily soluble in benzene-alcohol mixtures. The
use of 17-5% alkali and a weight of benzyl chloride
rather greater than of cellulose in a first stage, followed
by 50% alkali and three to four times the weight of
benzyl chloride in a second, gives a product completely
soluble in benzene. Use of benzene or toluene as
solvent reduces the reaction velocity, and temper-
atures below 100° favour depolymerisation rather than
benzylation. H. A. Piggott,

Nitration of cellulose with a mixture of nitric
and phosphoric acids. E. Berl and G. Rueff
(Ber., 1930, 63, [B], 3212).—Since cellulose nitrates
are not hydrolysed by phosphoric acid, it is easily
possible by use of suitable mixtures to obtain products
with 14 0—13-7% N. The process is accompanied
by marked swelling of the fibres which facilitates
access of the acid to the interior of the material and
thus uniform action. After short boiling the nitrates

Morton.
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are completelystable and contain no mixed phosphate-
nitrate esters. Nitrates with 11-0—11-5% N cannot
be obtained by the process in fibrous form. During
estérification the lattico of native cellulose is trans-
formed into that of hydrocellulose. With phos-
phoric and nitric acids, nitration is relatively slow,
the nitric acid mercerising the cellulose before estéri-
fication commences. The cellulose trinitrates
obtained give a clear point diagram if nitration and
washing are effected under tension. H. Wren.

Absorption of bases by WiUstatter’s lignin,
and related swelling phenomena. L. Kalib,
E. Nevely,and 0. Toursel (Cellulosechem., 1931,12,
1—11).—The absorption of alkali, measured by the
decrease in concentration of the solution, from aqueous
sodium or potassium hydroxides by Willstatter’
lignin (A., 1928, 743) increases rapidly with increasing
concentration of the solution to 0-517, and then re-
mains constant at 0-126 g.-equiv. per 100 g. A
higher value (0-168) is obtained by direct determin-
ation of alkali in the product. Absorption, measured
by the first method, is higher (0-154) in presence of
sodium chloride (approx. 317). Methyl -alcoholic
sodium hydroxide gives abnormally high results, with
no evidence of a constant value ; from sodium carbon-
ate the absorption is inconsiderable. Barium hydr-
oxide gives a value (0-168) which is regarded as
approaching the true value, it being considered that
the lower values obtained with the alkalis are the result
of masking of the true value by the swelling of the
lignin. In general, the results for strong bases are
parallel to the swelling of the fibre. They do not
vary appreciably between 0° and 30°, and are un-
affected by the relative amounts of lignin and solution
or by short drying of the lignin at 100°. The effects
of the presence of carbohydrates and alkali-soluble
material are measured and discussed. Gaseous
ammonia is absorbed in quantity by dry lignin, the
actual amount depending on a number of physical
factors, but much of the gas is rapidly lost on keeping,
a final value of 0-130g.-equiv. per 100 g. being reached.
Progressive méthylation of lignin leads to a decrease
in affinity for bases which eventually disappears
completely ; in view of its behaviour in this respect,
the absorption of bases is regarded as conditioned in
part by the presence of alcoholic hydroxyl groups.

Absorption of alkali is not a consequence of the
chlorine content, and is unaffected by its partial or
complete removal. It is shown by measurements of
the p,i of aqueous and aqueous potassium chloride
extracts that most samples of lignin contain loosely-
bound acid constituents, and it is noteworthy that
samples regenerated from the alkali-lignins slowly
regain their acidity on keeping.

A standard method is described for determination
of the absorption of sodium hydroxide from a 0-517-
solution, and the values measured for a number of
lignin preparations are given. H. A. Piggott.

Beech-wood alkyl-lignins and their fission.
A. von Wacek (Ber., 1930, 63, [B], 2984—2993; cf.
A., 1930, 458).—The oil obtained by treatment of
primary beech-wood methyl-lignin with sodium eth-
oxide consists of a neutral portion (oxidised to 3 : 5-di-
methoxybenzoic acid) and a phenolic fraction con-
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verted by successive ethylation and oxidation into
3-metlioxy-4-ethoxybenzoic acid. Lignin, isolated
from beech wood by Freudenberg’s method, gives a
methyl-lignin with 36-57% OMe which differs from
primary methyl-lignin in its methoxyl content and in
its behaviour when treated according to Friedrich.
Ethylation of the “ Freudenberg ” lignin gives a
product with 34-17% of alkoxyl (as OMe) which when
treated with sodium othoxide affords an oil partly
soluble in ether which is divided into neutral and
acidic portions. Oxidation of the portions (after
ethylation of the acidic material) gives an acid which
does not melt below 300° and 3-methoxy-4-ethoxy-
benzoic acid, respectively. The “residual ” lignin
differs therefore from primary methyl-lignin. Treat-
ment of beech-wood meal, free from resin and gum,
with ethyl sulphate at 60° yields a product with
27-35% OAIlk (as OMe) which gives a primary ethyl-
lignin with 29-10% OAIk. The product is very
sensitive towards heat. When treated with sodium
ethoxido it affords an oil almost completely soluble
in ether and divisible into neutral and acidic portions,
yielding on oxidation only a trace of crystalline
material and (after ethylation) non-crystalline
substances, respectively. Ethylation of beech wood
at 256—30° gives a product with 30-15% OAIlk yielding
a more stable primary ethyl-lignin with 31-27% OAIk
which with sodium etlioxide gives an oil completely
soluble in ether. Oxidation of the neutral portion
thereof affords 3 :5-dimethoxybenzoic acid, whereas
successive methvlation and oxidation of the acidic
portion does not yield a crystalline substance. The
ethyl groups of the primary ethyl-lignin could not be
detected in the phenolic fission products. A free
phenolic group does not appear to be present in the
phenolic components of genuine beech-wood lignin
which contains other groups capable of alkylation.
The methoxyl groups are present in genuine lignin.
The methoxyl content of isolated beech-wood lignin
and methyl-lignin contradicts the hypothesis that
lignin contains only the components
-0-C@3,,(0Me)2-CH2-CH:CH-.  The assumption that
aliphatic hydroxyl groups are present in the side-
chain necessitates a much higher methoxyl content
than that actually found. It is uncertain whether
pyrocatechol derivatives arc present in the chain in
addition to pyrogallol residues or whether a substance
of entirely different constitution participates in the
structure.

The synthesis of '3-methoxy-5-ethoxybenzoic acid,
m. p. 145° (corr.), is recorded. H. Wren.

Reaction between propylene oxide and di-
ethylamine. K. A. Krasuski and G. T. Piliugin
(Ukraine Chem. J., 1930, 5, 135—139).—The product
of the interaction of 1 mol. of propylene oxide with
2 mols. of diethylamine either in agueous solution at
the ordinary temperature or on heating in a sealed
tube is a-diethylaminopropan-fi-dl, b. p. 157-5—159°/
756 mm., df 0-8511, which is the only amino-alcohol
obtained in aqueous solution. The hydrochloride and
picrate are described. E. B. Uvarov.

Reaction of ethylamine and diethylamine
with isopropylethylene oxide. F. F. Rrivonos
(Ukraine Chem. J., 1930, 5, 141—146).—The reaction
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between isopropylethylene oxide (2 mols.) and ethyl-
amine (1 mol.) gives ethyl-ft-hydroxy-y-methyl-n-hiiJyl-
amine, b. p. 1560—152°/25 mm., df 0-8929. The hydro-
chloride and picrate were prepared. Using 1-5 mols.
of oxide to 1 mol. of ethylamine, cthyldi-$-hydroxy-
y-methyl-n-butylamine, b. p. 244—247°/20 mm., was
obtained. The hydrochloride was prepared. The
reaction between isopropylethylene oxide and
diethylamine gave diethyl-"-hydroxy-y-methyl-n-butyl-
amine, b. p. 151—154°/15 mm., df 0-8512 (picrate
and hydrochloride). E. B. Uvarov.

Preparation of dimethylamino-aliphatic acids.
V. Prelog (Coll. Czech. Chem. Comm., 1930, 2, 712—
722).—Diuiethylammonium hydrogen succinate, m. p.
159—160°, is converted by heating at 160— 180° until
steam ceases to be evolved, followed by distillation
under reduced pressure, into a mixture of the mono-
and bis-dimethylamides, which is reduced electro-
lytically, using an activated lead cathode (cf. Tafel, A.,
1900, ii, 58S). The product is made alkaline with
barium hydroxide and aS-tetramethjddiaminobutane
(picrate, m. p. 188—189°) removed by distillation in
steam; from the residue 8-dimethylamino-n-bu(yric
acid, b. p. 145—150°/2 mm., m. p. 102—104° [hydro-
chloride, m. p. 145—147° (cf. A., 1915, i, 966); ethyl
ester, b. p. 78—90°/18 mm., d'35 0-9187, w*'4 1-4264],
may be isolated after removal of inorganic matter.
Its methiodide gives with silver oxide in aqueous
solution a quaternary hydroxide (?), m. p. 77°, con-
verted by prolonged diying at the ordinary temper-
ature into the betaine, m. p. 219° (decomp.) [chloro-
aurate, m. p. 184—185°; chloroplatinate, m. p. 225—
226° (cf. A., 1902, i, 266)]. Similarly, from dimethyl-
ammonium hydrogen adipale, m. p. 75°, were prepared :
adiptetramethyldiamide, m. p. 85°; a-ij-tetramethyl-
diaminohexane [picrate, m. p. 163—164°; chloro-
platinate, m. p. 222° (decomp.); chloroaurate, m. p.
169°]; 5-dimethylamino-n-hexoic acid, m. p. 107—
109° [hydrochloride, m. p. 97—99°; quaternary
(methyl) hydroxide, m. p. 115°; betaine, m. p. 254—
255° (chloroaurate, m. p. 149°)]. The betaine is de-
composed at temperatures above its m. p. into methyl
Z-dimethylamino-n-hexoate, b. p. 209—210°, trimethyl-
amine, and (probably) ?i-A5-hexenoic acid.

H. A. Piggott.

Ability of peptides to combine with, acid and
alkali. E. Stiasny and H. Scotti (Ber., 1930, 63,
[J3], 2977—2983).—Glycine, glycylglycine, di-, tri-,
tetra-, and penta-glycylglycine, and glycine anhydride
are titrated with sodium hydroxide and hydrochloric
acid, respectively, the hydrogen-ion concentration
being measured potentiometrically after each addition
by aid of the hydrogen electrode. The graphs show
that union of hydrochloric acid does not occur with
the peptide groups of soluble peptides, which, how-
ever, definitely combine with alkali hydroxide. The
dissociation constants and the isoelectric points are
calculated from the graphs. The introduction of the
first peptide group has a more marked effect than that
of subsequent peptide groups on the acidic and basic
character of the peptides. With increasing number
of peptide groups the acidic character steadily in-
creases; the basic properties increase only to the
dipeptide. The isoelectric point, confirmed by meas-
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urement of the optimal conditions for precipitation
with alcohol in the cases of the tri-, tetra-, and penta-
peptide and by PN measurement on solutions of
increasing concentration with glycine and dipeptide,
wanders into the acidic region with increasing number
of peptide groups and in the case of polypeptides
attains the value of many proteins. H. Wren.

Synthesis of serine. S. K. Mitra (J. Indian
Chem. Soc., 1930, 7, 799—802).—Ethyl sodioplithal-
imidomalonate arid methyl chloromethyl ether react
in ether, forming ethyl phthalimidomethoxymethyl-
malonate, m. p. 127°, hydrolysed to the free acid, m. p.
102° (silver salt), only by liydrobromic acid (d 1-8) at
48°. When this acid is heated with fuming hydro-
chloric acid in a sealed tube at 100°, the hydrochloride
of a-amino-p-hydroxypropionic acid (serine) (phenyl-
carbimide derivative, m. p. 159°) is obtained in 50%
of the theoretical amount. Hydrolysis of the above
ester with alcoholic potassium hydroxide affords a
tripotassium salt, probably
COX-CHyCO-NH-C(GH2-OMe)(CO2K)2, which when
treated with acid gives carbon dioxide and an oily
product (hydrolysed further to serine).

H. Burton.

Ethyl aminomalonate and its derivatives.
R. Locquin and V. Cerchez (BU“ Soc. Chim., 1930,
[iv], 47, 1274—1279, 1282—1287, 1287—1289).—
Reduction of ethyl oximinomalonate with excess of
aluminium amalgam gave only 15% of ethyl amino-
malonate in place of the 60% yield claimed by Piloty
and Ncresheimer (A., 1906, i, 146). By using only a
slight excess of aluminium (18 atoms per mol. of ester),
in the form of 0-3-mm. leaves amalgamated with 4%
mercuric chloride solution, covering the amalgam with
an ethereal solution of ethyl oximinomalonate, and
gradually adding to the boiling ethereal solution water
equal in weight to six times the weight of aluminium,
thealuminium hydroxide separates in pulverulent form
and from the clear liquid ethyl aminomalonate, b. p.
122—123°/16 mm., df 1-100, 1-4353, is obtained in
5% yield by direct distillation. It is best isolated
for storage as the oxalate, m. p. 138°. The carbamide,
NH2-CO-NH-CH(C02Et)2, m. p. 173° is obtained in
50—70% yield with potassium cvanatein acetic acid;
hydrolysis with 25% hydrochloric acid yields 90% of
hydantoin. The phenylcarbamide m. p. 117°, ethyl
carbethoxyaminomalonate, m. . 61—63°, and
diamide, m. p. 197° (yield 90%), are also described.

R. Brightman.

Preparation of ethyl oximinomalonate. V.
cercnez (Bull. Soc. chim., 1930, [iv], 47,1279—1281).
—Ethyl oximinomalonate, b. p. 172°/12 mm., d'f
1-182, n'fi 1-4544, is obtained in 90% yield by the action
of a slow current of nitrous fumes or of methyl nitrite
on ethyl sodiomalonate in alcoholic solution. Yields
of 80—90% are obtained by the action of a concen-
trated aqueous solution of sodium nitrite (3 mols.) ona
solution of ethyl malonate (1 mol.) in 3 mols. of glacial
acetic acid. Nltrosyl hydrogen sulphate gives only
10% ylelds . Brightman.

Action of magnesium phenyl bromide on ethyl
a-cyano-a-ethyl-ji-butyrate. A.M avrodin (Compt.
rend., 1930, 191, 1064—1066).—Magnesium phenyl
bromide reacts with ethyl a-cyano-a-ethyl-«-butyrate,
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which is incapable of enolisation (cf. A., 1929, 796),
thus : CEt,(CN)-C02&t + PhMgBr — >m PhCN +
CEt2MgBr)-C02E t ‘); PhCN+PhMgBr— >
CPh2ZN-MgBr— >CPh.,:NH— yCOPh2; 2(1)— >
CEt2(MgBr)-C0-CEt2-C02&t—>CHEt2C0-CEt2C02Et
(I1), the final products being benzophenone, a small
quantity of ethyl a-cthyl-M-butyrate (from 1), and
ethyl fi-keto-ciuy-Iriethyl-n-hexoate (11), b.p. 138°/18mm.
The last-named is hydrolysed by alcoholic potassium
hydroxide to di-(a-ethyl-n-propyl) ketone, b. p. 90°/15
mm. (Zerner, A., 1911, i, 950). Comparable cases of
elimination of a group from a quaternary carbon atom

by a Grignard reagent are cited. J.W. Baker.
Polymerisation and ring formation. VIII.
Amides from c-aminohexoic acid. W. H. caro-

thers aNd G. J. Berchet (J Amer. Chem. SOC., 1930,
52, 5289—5291).—When e-aminohexoic acid is heated
to 210—220°, water is eliminated and a mixture of
20—30% of the corresponding lactam and 70—80% of
a polymeric amide, m. p. 212—214°, M 800—1200, is
formed. The amide is insoluble in most organic
solvents (except hot formamide), is hydrolysed by
hydrochloric acid to t-aminohexoic acid, and when
heated in a high vacuum does not give any of the
lactam. Its formation probably involves at least 10
mols. of the amino-acid. Partial hydrolysis of the
amide gives polyaminohexoylaminohexoic acids of
lower mol. wt., indicating that the structure of the
original material may be represented as
*NH-[CHZ]5-CO-[NH-(CH25COyNH-[CHZ5CO-. No
evidence of the presence of terminal amino- or carb-
oxyl groups could be obtained. H.Burton.

Determination of unsaturated nitriles. G.
1eim (Bull. Soc. chim. Belg., 1930, 39, 458—461).—
Therates ofaddition of iodine to ap-and Py-unsaturated
nitriles (cf. Linstead and May, A., 1927, 1167; Kan-
diah and Linstead, A., 1929, 1294) do not always differ
to a marked degree, since cis- (1-7%) and trans- (1-4%)
-crotononitriles and vinylacetonitrile (7-0%) absorb
the quantities of iodine given in parentheses, under
comparable conditions. A method is described in
which a standard solution of bromine in potassium
bromide is added to a chloroform solution of the nitrile,
followed by potassium iodide and titration with
thiosulphate. The rate of addition of bromine to the
ap-unsaturated nitriles, cis- and ¢rans-crotononitrile
(0-9% and 2-1%), a-methylerotononitriles {cis- 0-6;
trans- 1-2%), and the nitriles of a-methyl-p-ethyl-
{cis- 1-8%), a-methyl- (1-2%), a-ethyl- (1-4%), and
a-propyl- (3-0%) -acrylic acids is much less than in the
case of the Py-unsaturated vinylacetonitrile (99-8%).
The composition of mixtures of ap- and py-unsaturated
nitriles may be determined in this way.

.D. A Johnson.
nitriles. - Methyl Ac-penteno-
nitriles. P. Bruylants and H. ™M inetti (Bull.
Acad. roy. Belg., 1930, [v], 16, 1116—1128).—iso-
Amyl alcohol (isolated as barium isoamyl sulphate
from fusel oil), b. p. 131-5—132°/755 mm., df 0-80788,
is oxidised to isovaleraldehyde, b. p. 91-9—92-1°/
765-5 mm., df 0-79770. The cyanohydrin, b. p.
107°/9 mm., df 0-91852, of the latter is dehydrated
by means of phosphoric oxide; careful fractionation
of the product affords cis-y-methyl-ka-pentenonitrilc,

Unsaturated



20G

b. p. 137-5—1387770 mm., df 0-80781, n 1-42493,
and afraction, b. p. 160—160-5°/767 mm., df 0-82491,
nD 1-43620, consisting of a mixture of the trans-
isomeride and y-mcthyl-ABpentenomtrilo (20%),
inseparable by distillation. Treatment of the mixture
with bromine removes the latter compound (which
reacts more readily with halogens), leaving trans-y-
methyl-\a-pentenonitrile, b. p. 48-5—49°/13-5mm., df
0-82131, 7iD 1-43418, distillation of which at atmo-
spheric pressure (b. p. 156—157°/761 mm.) causes
some re-isomerisation to the A3compound. The
fractions, b. p. above 163°, from the original dehydra-
tion appear to contain larger percentages of the
ABnitrile.

Addition of hydrogen chloride to either of the
geometrical isomerides of y-methyl-A“-pentenonitrile
affords y-methyl-p-chloropentonitrile, b. p. 90-4—
9T4713 mm., df 1-0186, 1-44375, from which
hydrogen chloride is removed in the usual manner by
quinoline leading to a mixture containing the AB
nitrile and the two Aa-nitriles. Sodium phenoxide
acts on the two geometrical isomerides, with formation
of considerable percentages (particularly with the cis-
compound) of y-mcthyl-ABpentenonitrile.

The corresponding amides—cis-, m. p. 80° and
tYans-y-methyl-te-pentenoamide, m. p. 87-6—88-2°—
are prepared by the action of cold sulphuric acid on
the nitriles.

New data are given of the molecular refractivities
and dispersions of isoamyl alcohol, isovaleraldehyde
and its cyanohydrin, and the new derivatives.

R. Child.

Ultra-violet absorption spectra of y-methyl-
Ac-pentenonitriles and the corresponding amides.
A. Castittle and E. Rtjppot (Bull. Soc. roy. Belg.,
1930, [v],16,1129—1133).—As has been observed with
other members of the series, the absorption of the
(rans-nitrile is greater than that of the cis-isomeride,
whilstthe reverse is the case with amides.

R. Child.

Alteration in properties of chemical com-
pounds by complex formation. VI. Méthyl-
ation of alcohols by diazomethane. 1l.Meerwein

and G. Hinz (Annalen, 1930, 484, 1—25).—Tho
reactivity of a hydroxyl group towards diazomethane
may be increased either by the introduction of polar
groups in the a-position, or by formation of a
polar complex by substances capable of addition to
the oxygen atom (catalysts). Use of ether as a
solvent tends to prevent méthylation, and a similar
influence is often exerted by the products of méthyl-
ation.

Saturated aliphatic alcohols are not methylated by
diazomethane, but allyl alcohol accelerates its
decomposition, and benzyl alcohol gives 13% of
methyl ether. Tho influence of an electronegative
group in the a-position is shown by the méthylation
of the following : glycol monoacetate; a-mono-
acetin {methyl ether, b. p. 126—129°/1S mm., readily
methylated to the dimethyl ether); glycol tri-
chloroacetate {methyl ether, m. p. 77—7S°) ; ethylene
chlorohydrin ; a-monochlorohydrm {monomethyl ether,
b. p. 171—172°; dl 1-1832; accompanied by the
dimethyl ether) ; ay-dichlorohydrin ; ethylene cyano-
hydrin [methyl ether, b. p. 162—164°; and a base,
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C4H 7TON3 (hydrochloride)]; and acetaldehyde cyano-
hydrin. In the last case the methyl ether is accom-
panied bydimethylethylene oxide, acetone,and methyl
ethyl ketone. Acetyl- and benzoyl-carbinols react
abnormally, being converted into propionylcarbinol
and phcnacylcarbinol, b. p. 140—145°/11 mm.,
respectively.

Methylation of saturated aliphatic alcohols may be
effected in presence of halogenated alcohols, e.g.,
ethylene chlorohydrin, aa'-dichlorohydrin, and tri-
chloroethyl alcohol, or of salts such as zinc, ferric, or
magnesium chlorides, or of alkoxides or ortho-esters.
Catalysts of the first two types, particularly the
chloro-alcohols, which lose their activity on methyl-
ation, give poor results, but good yields are obtained
with the third class. Thus w-butyl and isopropyl
alcohols arc readily methylated in presence of the
corresponding aluminium alkoxides, or, in the former
case, of w-butyl antimonite. Alkyl borates are
rather less active and fail completely in the case of
isopropyl and ?i-butyl alcohols. It is suggested that
polyhydric alcohols should readily be methylated in
presence of boric or arsenious acid, the complexes
here being intramolecular. H. A. Piggott.

Electrolysis of Grignard solutions. H. E.
French and M. Duane (J. Amer. Chem. Soc., 1930,
52, 4904—4906; cf. A., 1927, 756). —Electroly5|s of
ethereal magnesium isoamyl chloride, using a platinum
cathode and an anode of bismuth, gold, silver, nickel,
or tin, causes no loss of anode material; the amount
of Grignard reagent decomposed is equivalent to the
amount of current for the first three anode metals.
An anode of aluminium, zinc, or cadmium is attacked.
Aluminium, approximately equivalent to the quantity
of current used, is found in the ethereal solution;
the other metals are found in the solid residue in the
cell. H. Burton.

Reaction between magnesium phenyl bromide
and carbon dioxide at elevated temperatures.
H. Gitman and (Miss) N. B. st. John (Rec. trav.
chim., 1930,49, 1172—1177).—Since triphenylmethyl
peroxide is not formed when the reaction is carried
out in phenetole or bromobenzenc, its formation
when ether is used as the reaction medium is con-
sidered possibly due to the presence of diethyl ether
peroxide in the latter medium. It is suggested that
this might oxidise any triphenylmethyl halide formed
by the action of magnesium halide on triphenyl-
carbinol, produced by hydrolysis of CPh3-0-MgBr.
When ethereal benzene solutions of the latter are
refluxed for several hours, good yields of triphenyl-
methane are obtained, and the slow addition of
carbon dioxide to heated solutions of magnesium
phenyl bromide leads to 36-9—46-8% vyields of
triphenylcarbinol. J. D. A. Johnson.

Magnesium dialkyls. Historical note on the
first preparation of a magnesium alkyl halide.
H. Gitman and R. E. Brown (J Amer. Chem. Soc.,
1930, 52, 5045—5048).—The properties of magnesium
dimethyl, diethyl, and di-n-butyl, prepared from the
corresponding mercury dialkyls, are given. Magnes-
ium reacts with ethyl iodide in absence of solvent at
120—130° (cf. A., 1930, 1302), forming magnesium
ethyl iodide; this observation is recorded by Hall-
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wachs and Schafarik (Annalen, 1859, 109, 206).
Magnesium does not react with methyl iodide in
absence of a solvent at 140—150° (cf. Cahours, ibid.,
1860, 114, 227, 240); magnesium halides are formed
from ethyl bromide and n-butyl chloride and bromide.
H. Burton.
Reactivity of halogens in the halogeno-deriv-
atives of cycfohexane. B. V. Tronov and L. V.
Ladigina (Ber., 1930, 63,.[£], 3060—3067).—The
rates of reaction of cycZohexyl cliloride, bromide, and
iodide and of a .scc.-hexyl iodide (about 70% of il and
30% of y-iodohexane from mannitol with hydriodic
acid, iodine, and phosphorus) and the corresponding
bromide with sodium methoxide, pyridine, and
piperidine, respectively, have been measured at
17—19°, the ionised halogen being determined gravi-
metrieally. The halogeno-derivatives of cycZohexane
react less readily than the aliphatic halides with
amines and potassium iodide, but very energetically
with alkoxides. In their reactivity towards amines
they very greatly excel the nuclear-substituted
aromatic halogeno-compounds. The closure of the
six-membered ring does not invariably diminish the
readiness with which halogen is lost, but causes a
similarity between the halogenated cycZohexanes and
the tertiary alkyl halides. In general, the halogen
is not replaced but removed mainly, and often
exclusively, as hydrogen halide with production of
cycZohexene. An electronic interpretation of the
course of the reaction is given. H. Wren.

Action of hexahalogenobenzenes on organo-
magnesium compounds. J. F. Durand and
L. Wai-Hsun (Compt. rend., 1930,191, 1460—1463).
—Whilst hexachlorobenzene does not react, hexa-
bromobenzene reacts readily and hexa-iodobenzene
violently with magnesium methyl iodide and magnes-
ium phenyl bromide to vyield, respectively, hexa-
methylbenzene, m. p. 157—158° and hexaphenyl-
benzene, b. p. 418—420°/760 mm., m. p. 266°. Fuming
nitric acid converts hexaiodobenzene into a substance,
m. p. 330°, converted by prolonged treatment with
nitric acid into a substance, m. p. 307—308°, probably
CR3AG J. W. Baker.

Sorption of hydrogen sulphide by potassium
benzenesulphonate. W. Lange and G. Lewin
(Ber., 1930, 63, \B), 2954—2959).—Measurement of
the heat of formation of the thiohydrate,
4Ph,SO?K ,HiS (cf. A., 1930, 1423), in the ice calori-
meter gives the value 10-0£0-2 kg.-cal. for the dehydr-
ated salt. Differential measurements give the value
10-5+0-3 kg.-cal. (calc, for 1 mol. of hydrogen sulphide)
for the formation of a 1/8 thiohydrate and the value
9'64;0-3 kg.-cal. for subsequent absorption. When
the molten salt is employed, 8-5 kg.-cal. are evolved;
the difference is accounted for by the greater energy
required by the hydrogen sulphide to penetrate the
more compact mass. Mathematical expressions have
been derived for the relationship between the amount
of hydrogen sulphide absorbed, the temperature, and
pressure. Irregularities occur corresponding with a
thiohydrate, 8Ph*S03K,H2S. Since the volume of
the hydrogen sulphide molecule is approximately
twice that of the water molecule, it appears that the
1/8 mol. of hydrogen sulphide occupies the space of
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the 1/4 mol. of water previously present zeolitically
and that further penetration of hydrogen sulphide
into the lattice requires a definite amount of energy.
H. Wren.
Oxidation of organic iodine compounds by
organic per-acids. J. Boeseken and G. G. C. G
Schneider (Proc. K. Akad. Wetensch. Amsterdam,
1930, 33, 827—829).—Numerous organic compounds
containing iodide are oxidised by peracetic or per-
benzoic acid to iodoso- and iodoxy-compounds. With
peracetic acid an iodoso-compound is always obtained,
generally in the form of its acetate. With per-
benzoic acid the iodoxy-compound is obtained directly;
iodoxy-compounds are also produced when the
iodoso-products obtained with peracetic acid are
subsequently treated with perbenzoic acid. With
o-iodobenzoic acid and p-iodobenzenesulphonie acid
the oxidation ceases at the iodoso-stage even when
perbenzoic acid is used, probably on account of the
pronounced polar character of these compounds.
o-lodobenzoic acid is often supposed to have a ring
structure, but the analogous properties of p-iodoso-
benzenesulphonic acid, in. p. 156-4° (decomp.), suggest
that these compounds should be considered as internal
salts without ring structure. E. S. Hedges.

Preparation of mesitylene. V. N. Ipatiev, B.
Dolgov, and J. Volnov (Ber., 1930, 63, [B], 3072—
3078).—At 175° under an initial pressure of 100 atm.
the yield of mesitylene from acetone increases rapidly
with increasing concentration of hydrochloric acid
until a concentration of 5% by volume is reached;
simple, oxygenated condensation products are formed
to some extent. W ith increase of concentration of acid
between 5% and 50%, a gradual fall in the yield of
mesitylene occurs, and terpene-like products with
a higher degree of condensation appear. With rise
in temperature the graph showing relationship of
temperature to yield of mesitylene calculated on the
acetone used shows a sharp inflexion at 140°, whereas
a similar break is noted at 170° when the yield of
mesitylene is calculated on the basis of acetone
taken. At 175—190° the graphs coincide, indicating
the complete utilisation of the acetone. The yield of
mesityl oxide diminishes -with rise of temperature.
At 140—150° in the presence of 5% of hydrochloric
acid the yield of mesitylene is 43% of the weight of
acetone which enters into the change; 50% of the
acetone remains unaffected and can be used in subse-
guent operations. At 175—180° almost the whole of
the acetone reacts and the yield of mesitylene is
36%. The course of the change is represented by
the scheme 2COMe2Z~"CM e2CH-GDMe+"loi>
CGl3Me3-f2H20 or CO(CH:CMe22+H ,0.

H. Wren.

Nitration of s-dipbenylethane. W.H.Rinken-
bach and H. A. Aaronson (J. Amer. Ghem. Soc.,
1930, 52, 5040—5045).—4 : 4'-Dinitrodiphenylethane,
m. p. 180-5° (corr.), is obtained in 95% of the
theoretical amount when diphenylethane is heated
with nitric acid (d 1-42) at 70—80°. Sulphonation of
2:4:2": 4'-tetranitrodiphenylethane, m. p. 170-0”
(corr.) (obtained in 90—95% vyield from diphenyl-
ethane and fuming nitric acid, first below 30°, and
then at 70°), with fuming sulphuric acid (103%) at
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85° for 4 days and treatment of the reaction mixture
with 95% nitric acid at 85° for 2 days affords a-2 : 4-di-
jiitrophenyl-$-2 : 4 : 5-trinitrophenylethyl alcohol, m. p.
IS7-3° [benzoate, m. p. about 200° (decomp.)]; in one
case, a small amount of 2:4 :6 :2' : 4' : 6'-hexanitro-
diphenylethane was isolated. The above alcohol is
oxidised by chromic and acetic acids to a mixture of
2:4: 5-trinitrobenzoic acid and (?) 2 :4-dinitro-
benzyl acetate [(?) 2 : 4-dinitrobenzylidene acetate].
H. Burton.

Alkali-organic compounds. 0. Bium-Berg-
mann (Annalen, 1930, 484, 26—51).—The constitu-
tion of 3-phenyl-1-benzhydrylidenehydrindene,
assigned by Wieland and Kloss (A., 1929, 1053) to
the product of reduction of 2-chloro-3-phenyl-I-benz-
hydrylideneindene, is confirmed by synthesis; of
the isomerides, “ m. p. 171° and 131° ” (Sehlenlc and
Bergmann, A., 1928,1031 et seq.), the former is shown
by synthesis to be 3-phenyl-lI-benzhydrylindene, and
the latter from its mode of formation must therefore
be 1-phenyl-3-benzhydrylindcne; this is confirmed by
the reduction of 3-phenyl-1-benzhydrylideneindene
to a mixture of these (m. p. 174-5—175° and 133—
134-5°) by aluminium amalgam in dioxan and reduc-
tion of the last by sodium and amyl alcohol to
3-phenyl-I-bcnzhydrylhydrindene.

The position of the metal in I-lithio-3-phenyl-
indenc is proved by its condensation with benzo-
phenone to 3-phenyl-I-benzhydrylideneindene. The
interaction of methyl chloroformate and lithio-
3-phenylindene gives methyl 3-phenylindene-I : I-di-
carboxylate, m. p. 105—107°, reduced by hydrogen
and palladised barium sulphate in propyl alcohol to
methyl 3-phenylhydrindene-i : 1-dicarboxylate, m. p.
102—103-5°. The corresponding acid, m. p. 175—177°
(decomp.), is decomposed by heating above its m. p.
into \I-phenylhydrindeiie-\-carboxylic acid, m. p. 143—
144-5° b. p. 227—229°/14 mm. (?) (methyl ester, b. p.
204-5—205°/13 mm.). 3-Phenyl- I-a-hydroxybenz-
hydrylhydrindene, m. p. 122—124°, results from the
action of magnesium phenyl bromide on the last-
named methyl ester, and is dehydrated by acetyl
chloride to 3-phenyl-1-benzhydrylidenehydrindene,
dimorphic, m. p. 130—131° and 115—Ii7°. It is
readily hydrogenated to 3 -phenyl-1-benzhydryl-
hydrindene. Bromodiplienylmethane interacts with
lithio-3-phenylindene to give 3-phenyl-I-benzhydryl-
indene, m. p. 174-5—175°, tetraphenylethane, 3 :3'-
diphenyl-1 : I'-di-indenyl), a dimeride, m. p. 207—
209°, of 3-phenylindene, and a hydrocarbon (ChgH.,.),
dimorphic, m. p. 166—167° and 162— 164-5°, reduced
eatalytieally, or by sodium and amyl alcohol, to a
hydrocarbon (C25H 21), m. p. 182—184°. The action of
methyl iodide on lithio-3-phenylindene leads to
9-methyl- and 9 :9-dimethyl-fluorene; the inter-
action of bromodiplienylmethane with lithioindeue
gives 1-benzhydrylindene (A., 1915, i, 392) un-
accompanied by isomerides, and with lithio-2-phenvl-
indene, '2-phenyl-I-benzhydrylindcne, m. p. 175°, con-
verted by sodium and amyl alcohol into 2-phenyl-
1-benzhydrylhydrindene, m. p. 151°.

The “ dihydroanthroic acid ” of Schlenk and
Bergmann is an additive compound of anthroic and
tetrahydroanthroic acids, the methyl esters of which
may be separated by repeated fractional crystallis-
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ation. As a by-product from the action of carbon
dioxide on lithioanthracene (Schlenk and Bergmann,
loc. cit), 9 :IlO-dihydroanthracene-9 : 10 : 10-tricarb-
oxylic acid (+IEt2), m. p. 289—292° (decomp.)
(trimethyl ester, m. p. 147-5—148°), is formed. Its
ready decomposition by boiling with acetic acid into
a- and by heating above its m. p. into a- and {39 : 10-
dihydroanthracene-9 : 10-dicarboxylic acids is proof
of the structure assigned.

The interaction of alkali-organic compounds with
carbonic esters leads generally to esters of the corre-
sponding carboxylic acid; e.g., sodiotriphenylmethyl
gives esters of triphenylacetic acid, but in many cases
further action produces ketones. With disodiotetra-
phenylethvlene, the original hydrocarbon is re-
formed. Methyl carbonate gives with lithiofluorene
methyl fluorenyl-9-carboxylate and difluorenylacetone,
m. p. 230—232° (decomp.), with sodiodiphenyl-
methyl s-tetraphenylacetone, with disodiotetraphenyl-
butane 1 :1:4 :4-tetraphcnylc//cZopentan-5-one in
quantitative yield, and with disodio- or dilithio-
anthraeene bisdihydroanthranyl ketone, m. p. 238—
240° with decomp, into carbon monoxide, anthracene,
and dihydroanthracene. s-Tetraphenylacetone inter-
acts with finely-divided sodium in ether to form an
enolic sodio-derivative, decomposed by heat into
tetraphenylallene and aayy-tetraphenylpropene.

H. A. Piggott.

Preparation of 2-naphthalene derivatives. A.
Barbot (Bull. Soc. chim., 1930, [iv], 47, 1314—1323).
—When treated with alkyl bromides at 120—130° in
presence of aluminium bromide tetrahydronaphthal-
ene yields 2-alkyltetrahydronaphthalenes, which on
dehydrogenation with sulphur at 215—220° are
converted into 2-alkylnaphthalenes. Similarly, in
presence of aluminium chloride acyl chlorides yield
exclusively the 3-tetrahydronaphthyl ketones and on
dehydrogenation with sulphur the corresponding
i3-naphthyl ketones. W ith the lower members of the
series the condensation yields are poor. Thus methyl
bromide at 140—150° affords only 14% of 2-methyl-
tetrahydronaphthalene, b. p. 99—101°/13 mm.,
together with octahydrophenanthrene and octahydro-
anthracene. 2-Methylnaphthalene, b. p. 110—112°/16
mm. (picrate, m. p. 115°), is obtained in 75% yield on
dehydrogenation for 3 hrs. at 210°. The following are
also described : 2-ethyltetrahydronaphthalene, b. p.
121—122°/10 mm. (yield 28—35%, together with a
substance, C*Hy, b. p. 219°/9 mm.), 2-ethylnaphthal-
ene, b. p. 117—11S°/10 mm., yield 69%; 2-i.sopropyl-
tetrahydronaphthalene, b. p. 124—126°/13 mm.,
yield 37%, together with the substance, Coolly, b. p.
219°/9 mm.; 2-isopropylnaphthalene, b. p. 129—
130°/14 mm., yield 72-5%; 2-tert.-butyltetrahydro-
naphthalene, b. p. 129°/11 mm., yield 70%; 2-tert.-
butylnaphthalene, yield 70% ; j3-tetrahydronaphthyl
methyl ketone (yield 90%), b. p. 161716 mm. (semi-
carbazone, m. p. 257—258°); [3-naphthyl methyl
ketone (yield 77%), m. p. 52°, b. p. 171—173°/17 mm.
(oxime, m. p. 142°; semicarbazone, m. p. 234—235°);
i3-tetrahydronaphthyl ethyl ketone (yield 46%), b. p.
169°/17 mm., di\ 1-033, a" 1-55 (semicarbazone, m. p.
224—225°); i3-naphthyl ethyl ketone (yield 71-7%),
b.p. 181—183°/18 mm., m. p. 58—59°; [3-tetrahydro-
naphthyl propyl ketone (yield 50%), b. p. 178°/18 mm.,
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df, 1-03, rif, 1-546; p-naphthyl propyl ketone, m. p.
52°, b. p. 184—185°/16 mm.; p-tetrahydronaphthyl
isopropyl ketone (yield 54%), b. p. 163°/11 mm., di\
1-025, rif, 1-5444; p-naphthyl isopropyl ketone (yield
71-4%), b. p. 180—181°/18 mm. The substance,
CXHm, yields benzoic acid on oxidation with per-
manganate and is probably a-phenyl-S-2-tetrahydro-
naphthylbutane.

In confirmation of this view, a8-diphenylbutane,
m. p. 52°, is obtained by the condensation of benzene
and tetrahydronaphthalene in presence of aluminium
bromide and chloride.

W ith other catalysts substitution in the 2-position
does not take place exclusively. R. Brightman.

New complex hydrocarbon of the probable
formulaCI3H14. C.S.Gibson andJ. D. A.Johnson
(J.C.S., 1930, 2785—2787).—When chloro-pp'-di-
chlorodivinylarsine is treated with benzene in presence
of aluminium chloride at 100° (bath), the resulting
product contains a small amount of a hydrocarbon,
probably C13H 14 m. p. 179—180° (dibromo-derivative,
not melted at 310° after darkening at 210°), stable to
boiling alkaline permanganate. The yellow solution
of the hydrocarbon in alcohol exhibits strong bluish-
violet fluorescence.

When chloro-pp'-dichlorodivinylarsine is treated
with ethyl sodiomalonate under various conditions,
acetylene is produced. H. Burton.

Polynuclear aromatic hydrocarbons and their
derivatives. VII. New class of deeply-coloured
radical hydrocarbons and the so-called “‘penta-
cene ” of Philippi. E. clar and P. John (Ber,
1930, 63, [E], 2967—2977; «cf. A., 1930, 203).—
2:3:6: 7-Dibenz-9: 10-dihydroanthracene gradually
passes at the ordinary temperature into 2:3:6:7-
dibenz-1 :i-dihydroanthracene, m. p. 300—310° when
rapidly heated, oxidised by chromic acid in glacial
acetic acid exclusively to the diquinone

CeS (<E 0>GH4) « The 9:10-dihydro-compound

is converted by passage over heated copper, by treat-
ment with phenanthraquinone in boiling nitrobenzene,
or with chloranil in boiling xylene into 2:3:6: 7-di-
benzanthracene-9 : 10-diyl (1), blue crystals. When
dissolved in xylene the hydrocarbon is not affected by
dry oxygen, but is converted by moist oxygen or air

into a mixture of the 'peroxides I, decomp. 335—
360°, and Ill, m. p. 320—330° (decomp.); oxidation
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is greatly accelerated by light. The suspension of the
hydrocarbon in xylene is immediately decolorised by
p-benzoquinone with production of the quinol ether
(1V), decomp. 262°, whereas with chloranil it affords a
mixture of the analogously constituted tetrachloro-
quinyl ether, decomp. 263°, which dissociates into
its components in boiling nitrobenzene and the (3)
monoether (V),decomp. 267—

HO\/H 268°. The last-named com-

pound is converted by
aqueous sodium hydroxide
into a colourless substance

1befabh M8 2% shigialeacoiset

C28H 120 2C12, m. p. 370° (decomp.) after darkening
at 300°. Under similar conditions the blue hydro-
carbon does not react -with phenanthraquinone. It
reacts readily with halogens, including iodine, yielding
very stable, halogenated diradicals and with boiling
aniline containing a little aniline hydrochloride. When
sublimed in a vacuum in a current of carbon dioxide
above 300° it is transformed into 2:3:6: 7-dibenz-
9 : 10-dihydroanthracene and a grey residue retaining
the crystalline structure of the blue hydrocarbon.

The “ Zin-pentacene ” of Philippi (A., 1929, 1436)
is oxidisable to 2:3:6 :7-dibenzanthraquinone, is
dehydrogenated to the blue hydrocarbon, and suffers
rise in m. p. when preserved; it is therefore regarded
as 2:3:6: 7-dibenz-9 : 10-dihydroanthracene.

Reply is made to the criticisms of Scholl and

Bottger (A., 1930, 1439). H. Wren.
New colour reaction of aromatic amines.
I. de Paolini (Gazzetta, 1930, 60, 859—862).—

Addition to neutral alcoholic solution of an aromatic
amine of benzoyl peroxide in small doses as long as
it dissolves results in the formation of a coloured com-
pound, owing to oxidation of the amine to a quinonoid
compound (cf. Gambarjan, A., 1925, i, 1260). Thus,
with benzylamine : 3CH,Ph-NH2+Bz202 — >
CH2Ph-NHBz -f CHPhINH + Ph-CONH3-CHZh +
H20. The benzoylating action of benzoyl peroxide
is exerted also on other compounds of the type NHZ2R ;
thus, with hydroxylamine and hydrazine hydroxide,
iV-benzoylhydroxylamine and s-dibenzoylhydrazine,
respectively, are obtained. These actions are
probably due to the intermediate formation of per-
benzoic acid. In presence of water and of oxidisable
substances, this acid may be formed, not only from
primary, but also from secondary and tertiary amines,
as the result of a hydrolysis analogous to that caused
by alkali hydroxides. T. H. Pope.

Preparation of substituted amides and hydr-
azides. S. M. Mistry and P. C. Guiia (J. Indian
Chem. Soc., 1930, 7, 793—797).—The following
diarylcarbamides are prepared in 70—95% yield from
carbamide (1 mol.) and the requisite amine (2 mols.)
in boiling isoamyl alcohol: diphenyl-; di-m- and
-p-tolyl-; di-m- and -p-nitrophenyl-; di-a- and
-P-naphthyl-;  di-p-acetamidophenyl-; dibenzyl-;
di-m- and -p-hydroxyphenyl-, m. p. 215° (decomp.) and
288° (decomp.), respectively; 'o- and m-phenylene-,
and diphenylene-carbamides. Similarly, carbamide
and o-aminobenzoic acid afford 2 : 4-diketo-l : 2 : 3 : 4-
tetrahydroquinazoline; hydrazine hydrate and carb-
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amide give semiearbazide (78% yield) preferably in
presence of ethyl and ¢soamyl alcohols; diphenyl-,
pp'-dinitrodiphenyl-, m. p. 361°, and pp’-dibromodi-
phenyl-carbohydrazides, m. p. 236° (decomp.), are
obtained from carbamide and the requisite phenyl-
hydrazine, whilst 4-phenylthioscmicarbazide and
carbamide yield a mixture of 2-anilino-o-thiol-I-
phenyl-1 :3:4 -triazole, 2:5-endoxy-1:3:4-tri-
azole, and 5-anilino-2-keto-2 : 3-dihydro-1: 3 : 4-thio-
diazole (A., 1927, 784).

Oxanilide, oxphenylhydrazide, and ox-p-acdamido-
anilide, m. p. above 370° (ox-p-aminoanilide dihydro-
chloride is also described), are prepared from oxamide
and the requisite amine by the above method. The
following are also described : malonanilide ; malon-
phenylhydrazide, m. p. 194—195° (lit. 184° and 187°) ;
malon-p-acetamidoanilide, m. p. 235° (decomp.);
succinanilide ; succinphenylhydrazide, m. p. 207—
208° [lit. 201° (decomp.)]; succin-p-acetamidoanilid&,
m. p. 347° (decomp.); succin-p-aminoanilide, m. p.
172°. Acetanilide is obtained from aniline and acet-
amido ; p-acetamidodiphenylcarbamidc from phenyl-
cai'bamide and acetyl-jnphenylenediamine; di-p-
acetamidophenylthiocarbamide from thiocarbamide
and acetyl-p-phenylenediamine; 4-phenylthiosemi-
carbazide (instead of diphenylthiocarbohydrazide)
from phenylhydrazine and thiocarbamide.

o-Nitroamines, hydrazines, and aminobenzene-
sulphonic acids do not react. Reaction does not
occur between arylamines and aromatic acid amides.

H. Burton.

Influence of strength of aromatic amines on
their modes of reaction. E. Herter and K.
Schneider (Z. physikal. Chem., 1930, 151, 413—
419).—The extent of the reaction R\NHZ2-j-li‘—
R-NH3 has been determined by measuring the
electrical conductivity of thé hydrochlorides of arom-
atic amines in aqueous acetone in the presence of
varying,amounts of the free amines. The substances
studied were aniline, a- and [3-naphthylamines,
4 -bromo(chloro) -a- naphthylamine, and 1-bromo-
(chloro)-P-naphthylamino. From their relative
capacity for combining with hydrogen ions the first
three are strong, the fifth is weak, and the fourth
of medium strength, “ strength ” here signifying a
property analogous to, but not identical with, the
strength of a base in water. The order of strengths is
the same when referred to the combination with picric
acid in acetone solution. The character of the
crystalline compounds formed with nitrophenols
depends both on the strength of the amine and on that
of the phenol. Thus, aniline, a-, and [j-naphthyl-
amine form both with picric acid and with 2 : 6-di-
nitrophenol compounds of the type -NO2—NH2,
whereas the two weaker amines form compounds of
this type with picric acid only; with the weaker
dinitrophenol the linking takes place between a nitro-
gronp and a carbon atom of the nucleus of the amine.

P. L. Usher.

Action of thiocarbimides on oximes. A.
Obregia and C. V. Gheorghtu (J pr. Chem., 1930,
[ii], 128, 239—319; cf. Pavlcvski, A., 1904, i, 237).—
Reaction between arylthiocarbimides and oximes is
less general than with arylcarbimides (Goldschmidt,
A., 1890, 251). When reaction does occur, the initial
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products arc probably the normal additive com-
pounds NHAr-CS-O-NICRR', but these are unstable
and undergo either autoxidation (particularly
ketoximes) or self-decomposition (aldoximes). The
nature of the final products of the reaction also
depends on temperature. Thus, the following changes
probably occur between ketoximes and arylthio-
carbimides: 2NHAIi-CS-0-N:CRR'.2CRR":N-0H
+ 2[NHAr-CS-OH] — ~ CS(NHAr)2+ COS+ HX ;
2NHAI-CS-0-N:CRR"' (ordinary temperature}— >
2SH-C(:NAr)-0-N:CRR'J!> [{-S-C(:NAr)-0 -NICRR'},]
MLOQjijl 2NHAr-CO<0 -NICER'+ H2520 3.

An equimolecular mixture of phenylthiocarbimide
and acetoxime in ethereal solution at the ordinary
temperature forms sulphur (produced by decom-
position of the intermediate thiosulphuric acid) and
the O-phenylcarbamyl derivative of acetoxime (Gold-
schmidt, loc. the corresponding o- and p-tolyl-
carbamyl derivatives, m. p. 81—82° and 105—106°,
respectively, are obtained similarly, using o- and
p-tolylthiocarbimides. The O-phenylcarbamyl deriv-
ative, m. p. 135° of methyl ethyl ketoxime (o- and
p -tohjlcarbamyl derivatives, m. p. 80° and 146—147°,
respectively) is obtained from the oxime and phenyl-
thiocarbimide in absence or presence of acetone at the
ordinary temperature, or from the oxime and phenyl-
carbimide. When the reaction is carried out in
presence of alcoholic potassium hydroxide, the above
phenylcarbamyl derivative and potassium thio-
sulphate are produced. The separation of sulphur
from the reaction mixture of phenylthiocarbimide and
methyl ethyl ketoxime is retarded by the absence of
air; an attempt to prove the intermediate formation
of a disulphide during the autoxidation by Storch’s
method (A., 1891, 548) was unsuccessful. A small
amount of the above carbamyl derivative is formed
together with s-diphenylthiocarbamide and carbonyl
sulphide when phenylthiocarbimide is heated with
methyl ethyl ketoxime. The O-phenylcarbamyl
derivatives of diethyl, methyl propyl, and methyl
fsobutyl ketones, b. p. 175° d\7 0-8935, nf, 1-456
(o-tohjlcarbamyl derivative, m. p. 184°), have m. p.
96—98°, 146°, and 117°, respectively. Acetophenone-
oxime furnishes O-phenylcarbamyl, m. p. 131-5°
(lit. 126°), and O-o- and -p-tohjlcarbamyl derivatives,
m. p. 109° and 126°, respectively, whilst resaceto-
phenone gives the phenylcarbamyl derivative,
NHPh-CO-O-NICMe-CgByOH),, m. p. 118—120°. In
the last case reaction does not occurwith the phenolic
hydroxyl groups (cf. Goldschmidt, loc. cit). The
O-phenylcarbamyl derivative of yo-tolyl methyl
ketoxime has m. p. 112°. Benzhydroxamic acid and
phenylthiocarbimide do not react at the ordinary
temperature; when they are heated together,
s-diphenylcarbamide is produced from the decom-
position products (phenylcarbimide and water) of the

acid. No reaction occurs between thiocarbimides and
tetramethyldiaminobenzophenoncoxime, a- and
p-bcnzilmonoximes, diacetylmonoxime, and p-ox-

iminolcevulic acid.

Aldoximes react generally with arylthiocarbimides
in presence or absence of solvent at the ordinary tem-
perature, forming mainly carbonyl sulphide, .s-diaryl-
thiocarbamides, and the nitriles corresponding with
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the oximes used : 2NHArmJ8+0 -N!OHR,-—>2R DN+
[2NHArCS-OH]— >CS(NHAr)2+COS+ H20. The
following secondary reaction also occurs whereby
sulphur is formed: 2[SH'C(:NAr)-0-N:CHR]_iL
[*S-C(:NAr)-0-N:CHR]2— >2R-CN-f
[*S-CCNAr)-OH]2— >CS(NHAr)2-fS+CO, or
CO(NHAr)2-fS-f-COS. The same products are
formed from both syn- and G?ifi-oximes ; the reaction
thus differs from that with carbimides (Goldschmidt,
loc. cit.). Since the nitrile is produced, it follows that
the uuff-additive compound rearranges into the syn-
form. When reaction is carried out in presence of
alcoholic potassium hydroxide, a-benzaldoxime and
Glifi-furfuraldoximo afford mainly the O-arylcarbamyl
derivative of the oxime and potassium thiosulphate ;
secondary reactions occur as above. a-Anisaldoximo
and a-salicylaldoxime undergo the general reactions
in presence of alkali. The reactions between phenyl-
thiocarbimido and o- and p -tolyltbiocarbimides and
a- and j3-bonzaldoxime, acetaldoxime, salicylaldoxime
(reaction does not occur with the phenolic hydroxyl
group), a- and B-anisaldoximes, and syn- and anti-
furfuraldoximes are studied. The O-o-tolylcarbamyl
derivative of a-benzaldoxime has m. p. 124°.
H. Burton.

New process for preparingltetryl. L. Des-
vergnes (Chim. et Ind., 1930, 24, 785—793, 1304—
1316).—The solubilities of the oxalates of aniline and
mono- and di-methylanilines in 95-7% alcohol, 50%
alcohol, and water were determined at various tem-
peratures. By fractional crystallisation of the mixed
oxalates from water, methylaniline may be separated
in a state of purity from a technical mixture with
dimethylaniline, but aniline if present is not com-
pletely removed. Méthylation of aniline by gradual
addition of 1 mol. of methyl sulphate gives a mixture
containing dimethylamine, and offers no advantage
over ordinary methods of alkylation.

A technical method for the preparation of tetryl by
a two-stage nitration of methylaniline is described.
In the first stage methylaniline sulphate is added to a
diluted mixture of nitric and sulphuric acids at 20—
30°, 2 :4-dinitromethylaniline and a small amount of
a new dinilromethylaniline being produced. Further
nitration of these with more concentrated acids at
70—75° gives tetryl and an isomeric trinitro-'S-nitro-
methylaniline, m. p. 250—253° (decomp.) [261—262°
(decomp.)whenpure ?]. From the product of nitration
of technical 2 :4-dinitromethylaniline with 31% nitric
acid onthe water-bath, a small amount of a new dinitro-
~Ss-nitromethylaniline, m. p. 235—236° (decomp.), con-
verted by further nitration into the above isomeride
of tetryl, is isolated. H. A. Piggott.

Behaviour of the phenylenediamines towards
aromatic nitro-derivatives. G. B. Grippa (Gaz-
zetta, 1930, 60, 644—647 ; cf. A., 1927, 352, 1205).—
The final black product, comparable with aniline-
black, obtained by oxidation of p-phenylenediamine in
presence of nitrobenzene, is derived from an inter-
mediate compound, tctra-aminodiphenyl-p-azophenyl-
ene. m-Nitrotoluene (but not its two isomerides) also
condenses with o-phenylenediamine, giving 2-m-tolyl-

benztriazoh, C8H4< >N -C 8H4Me, m. p. 99° also

obtainable as follows. By condensation of m-nitroso-
toluene and benzoyl-o-phenylenediamine, m-tohiene-
azo-0'-benzamidobenzene,
m-CH3CeHyN2C6H4-NHBz(0), m. p. 100°, is obtained,
giving on hydrolysis m-toluenmzo-o'-aminobenzene,
m. p. 81°, which is converted by Zincke’s method into
the triazole. No condensation occurs between nitro-
benzene and m-phenylenediamine. T. H. Pope.

Decomposition of benzenediazonium sulphate
by aliphatic alcohols. H. H. Hodgson and A.
Kershaw (J.C.S., 1930, 2784—2785).—Dry benzcne-
diazonium sulphate is decomposed by warming with
an excess of an alcohol and the amount of aldehyde
(=bonzcne) produced is determined as the p-nitro-
phenylhydrazone. The amounts of aldehyde (as
mol.-%) produced from the following alcohols are :
benzyl, 19-5; methyl, 0; ethyl, 9-4; »j.-propyl, 4-7 ;
fsopropyl, 5; isopropyl+ water, 3-6; «-butyl, 1-25.
Ether formation is the main reaction.

H. Burton.

Mechanism of the production of hydrazones
from diazo-compounds and alkyl derivatives of
acetoacetic, malonic, and cyanoacetic esters.
G. Favrer (Bull. Soc. chim., 1930, [iv], 47, 1290—
1300).—m-Nitrobenzenediazonium hydroxide in acetic
acid solution at 0° couples with ethyl ethylaceto-
acetate in ethereal solution, yielding ethyl m-nitro-
benzeneazoethyl acetoacetate,
NO,yCeH4-N2CEtAc-GOZEt, m. p. 132—133°, which
on reduction in alcoholic solution with acetic acid and
sodium amalgam yields m-phenylenediamine, and
with aqueous alkali isomerises to the m-nitrophcnyl-
hydrazone, m. p. 77—78°. Ethyl methylaeeto-
acetate similarly gives ethyl m-nitrobenzeneazomethyl-
acetoacetate, m. p. 122—123° isomerising to the
m-nitrophenylhydrazone of ethyl pyruvate, m. p.
102—103°, but the diazonium hydroxides derived
from toluidines, chloroanilines, bromoanilines, etc.
yield oils which decompose at 110° and could not be
purified, but by the action of aqueous alkalis or,
more slowly, by water alone are converted into the
corresponding hydrazones. With ethyl ethylmalon-
ate or ethyl methylmalonate the condensation
product is always an oil. The hydrazones obtained
from these compounds by treatment with water or
alkalis are identical with those obtained from the
same diazo-compounds and alkylacetoacetates and
from phenylhydrazine and ethyl pyruvate or its
homologue. pp'-Diphenyltetrazonium hydroxide in
acetic acid and ethyl ethylmalonate in ether at 0°
yield the dihydrazone, [*C8H4-NEt-N:C(CO0ZEt)Z2
in. p. 112—114° (decomp.), which on reduction with
zinc and acetic acid yields iYiV'-diethylbenzidine.
Methyl methylmalonate similarly affords the di-
hydrazone, [«C8H4-NMe-N:C(COMe)]2, m. p. 103—
104° (decomp.), yielding on reduction NN'-dimethyl-
benzidine, m. p. 77—78°. W.ith tetrazotised o-tolidine

ethyl  ethylmalonate vyields the dihydrazone,
[*C6H3AMe-NEt-N:C(CO0ZkE1t)Z, m. p. 118—120° (de-
comp.), and with dianisidine the dihydrazone,
[*(OMe)COH3-NEt-N:C(CO2%(E1)Z2, m. p. 115—116°
(decomp.).

Ethyl ~ethylcyanoacetate in ether _at 0° with

p-bromobenzenediazonium hydroxide yields both the



hydrazone, CG14Br-NEt-N:C(CN)-C02(t, m. p. 56—
57°, and the azo-compound,
C®4Bi-N:N-CEt(CN)-CO2%Et, m. p. 111—112°, which
on reduction yield ethylaniline and p-bromoaniline
with a little aniline, respectively. The same com-
pounds are obtained from p-bromophenylhydrazine
and ethyl cyanomalonate. m-Nitrobenzenediazonium
hydroxide and ethyl methylcyanoacetate yield both
the hydrazone, N 02-CG14-NMe-N:C(CN)-C02Et, m. p.
148°, and the azo-derivative,
N 02-CG14-N:N-CMe(CN)-CO,Et, m. p. 197—198°;
benzenediazonium hydroxide and ethyl ethylcyano-
acetate give the hydrazone, m. p. 72°, and azo-com-
ponnd, m. p. 126°. Ethyl eyanoacetoacetate and
benzenediazonium hydroxide yield only the azo-com-
pound, Ph-N:N*C(CN)(COMe)*GO02xt, m. p. 129—130°.
R. Brigiitman.
Labile compound of benzeneazo-p-naphthol
and (3-naphthol. H. H. Hodgson and W. Rosen-
berg (J.C.S., 1930, 27S7).—When diazotised aniline
is coupled with (3-naphthol in aqueous sodium hydr-
oxide. (1 equiv.) containing an excess of sodium
carbonate and the resultant product crystallised
from benzene, an additive compound. (-|-CG1Q, m. p.
62—64°, m. p. (benzene-free) 79—80°, of 1 mol. of
benzeneazo-i3-naphthol and 1 mol. of (3-naphthol is
frequently produced. Crystallisation of the benzene-
free product from acetic acid, pyridine, or alcohol
gives benzeneazo-i3-naphthol, m. p. 133—134° (lit.
131°). When coupling is effected in aqueous sodium
hydroxide, hydrogen carbonate, acetate, or borate,
only benzeneazo-(3-naphthol results. Equimolecular
amounts of benzenediazonium sulphate and aqueous
sodium j3-naphthoxide give the double compound,
and unchanged diazonium salt remains in solution;
with excess of the oxide a quantitative yield results.
H. Burton.
Preparation ofunsaturated ethers from acetals.
A. iTohannissian and E. Akunian (BU” Univ. Etat
R.S.S. Armenio, 1930, No. 5, 245—251; Chem.
Zentr., 1930, ii, 552).—Toluene-p-sulphonic acid is a
good catalyst for the preparation of alkoxycycZo-
hexenes from the corresponding acetals. On long
heating the reaction takes place in absence of a
catalyst. A. A. Eldridge.

Preparation of p-nitrophenol from p-chloro-
nitrobenzene. A. M. Popov (Ukraine Chem. J.,
1930, 5, [Tech.], 105*—211).—The usual method of
obtaining p-nitrophenol by nitrating phenol and
separating the o- and p-isomerides by steam-distill-
ation is slow and gives a poor yield. By heating
p-chloronitrobenzene with sodium hydroxide a 93%
yield is obtained after 30 min. at 160—162°. Excess
of alkali has no influence on the yield, temperature
being the chief factor. A theoretical relationship is
given connecting temperature and yield. On the
semi-technical scale 83% of the theoretical yield was
obtained under the same conditions.

E. B. Uvarov.

[Preparation of] picramic acid. E. Clayton
(J. Soc. Dyers and Col., 1930, 46, 365).—In the pre-
paration of picramic acid by partial reduction of
picric acid with sodium sulphide the initial pn of the
reaction mixture is a governing factor; the best
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yields are obtained when the concentration of alkali
is low. The highest yields (90%) result from re-
duction of an aqueous solution of sodium picrate with
sodium hydrosulphide at 50—66% (details given),
and high yields are favoured by the use of a reducing
agent the aqueous solution of which has a low hydro-
lysis constant. Confirmation is obtained of the view
that in the reduction of polynitro-compounds the
presence of hydroxyl ions in the reaction mixture
leads to the production of azoxy-compounds, whilst
their absence favours the formation of amino-com-
pounds. The highest yields of picramic acid appear
to result when the reaction proceeds thus: picric
acid — >mnitroso-derivative — > hydroxylamino-de-
rivative — >picramic acid, and it follows that the
formation of azoxy-derivatives should be avoided.
A.J. Harr.
Syntheses of aceto-p-phenetidide. A. Koss
and Z. Kwiatkowski (Rocz. Farm., 1928, 15—2S;
Chem. Zentr., 1930, ii, 549).—A criticism.
A. A. Eldridge.
Action of trichloromethyl chloroformate on
phenols. N. Melnikov (J. pr. Chem., 1930, [ii],
128, 233—238, and J. Russ. Phys. Chem. Soc., 1930,
62, 1671—1675; cf. A., 1930, 738, 1019, 1270).—Tri-
chloromethyl chloroformate (1 mol.) reacts with
sodium aryloxides (1 mol.) in aqueous solution,
forming aryl trichnloromethyl carbonates; with 4 mols.
of the aryloxide, diaryl carbonates are produced.
The following are new: p-tolyl, b. p. 162°/10 mm.,
m. p. 47°; 3naphthyl, m. p. 12S°; p-chloroplienyl,
m. p. 109°, and p-nitrophenyl trichloromethyl carbon-
ates, m. p. 132°. Treatment of these mixed carbon-
ates with aniline in ether affords a mixture of di-
plienylcarbamide and the appropriate aryl phenyl-
carbamate. H. Burton.

Sulphur derivatives of o-methoxytoluene.
G. B.Kolhatkar and K. v. Bokil (J. Indian Chem.
Soc., 1930, 7, 843—850).—The compound, m. p. 138°,
obtained by Meldrum and Shah (J.C.S., 1923, 123,
1992) as a by-product during the sulphonation of
o-methoxytoluene is also formed from 2-methoxy-
toluene-5-sulphonyl chloride and o-methoxytoluene
in presence of aluminium chloride and carbon di-
sulphide ; it is, therefore, 6 :6'-dimethoxydi-m-lolyl-
sulplwne. This is oxidised by alkaline potassium
permanganate to 4:4'-dimethoxydiphenylsulphonc-
3 : 3'-dicarboxylic acid, m. p. 250° (decomp.) after
sintering at 245°, which when heated with calcium
oxide gives 4 :4'-dimethoxydiphenylsulphone. De-
methylation of the above sulphone and acid with
hydriodic acid {d 1-7) at 165° furnishes 6 :6'-di-
hydroxydi-m-tolylsulphone, m. p. 263° (corr.), and
4 : 4" - dihydroxydiphenylsulphone -3:3"- dicarboxylic
acid, m. p. 306—307° (decomp.), respectively.
Benzenesulphonyl chloride and o-mcthoxytoluene re-
act as above, forming 4:-methoxy-3-methyldiphenyl-
sidphone, m. p. 112—112-5°, also obtained from
benzene and 2-methoxytoluene-5-sulphonyl chloride.
This is demethylated to f-hydroxy-Z-meihyldiphenyl-
sulplione, m. p. 226°, and oxidised to 4-methoxydi-
phenylsulpho7ie-3-carboxylic acid, m. p. 176° (the
corresponding 4-hydroxy-acid has m. p. 216—217°).
p-Toluenesulphonyl chloride and o-methoxytoluene
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yield i-methoxy-3 :4'-dimethyldiphenylsidphonc, m. p.
109-5—110°, also formed from toluene and 2-methoxy-
toluene-5-sulphonyl  chloride.  4-Hydroxy-3 : 4'-di-
methyldiphenylsulphone and 4-methoxydiphenylsulph-
one-3 : 4*-dicarboxylic acid have m. p. 200—201°
and 283°, respective®. p-Methoxybenzenesulphonyl
chloride and o-methoxytoluene give 4 :4'-dimethoxy-
3-methyldiphenylsulphone, m. p. 126°, also produced
together with an isomeride, m. p. 102°, from anisole
and 2-methoxytoluene-5-sulphonyl chloride. 4 :4'-Di-
methoxydiphenylsulpho?ie-3-carboxylic acid has m. p.
186—187°. o-Anisolesulphonyl chloride and o-meth-
oxytoluene afford (?) 2':4-divicthoxy-3-methyldi-
phenylsulpJione, m. p. 145°.

Treatment of o-methoxytoluene with sulphur
dioxide in presence of aluminium chloride yields a
mixture of tri-o-methoxytolylsulphonium  chloride
(+3H2), m. p. 69—70°, m. p. (anhydrous) 140—141°,
and 6 : (>'-dimelhoxydi-m-tolylsulphoxide, m. p. 87—
87-5°.  This sulphoxide is reduced by zinc dust and
acetic acid to 6 : G-dimethoxydi-m-tolyl sulphide, m. p.
37-5—38°.  When 2 - methoxytoluene -5 - sulphonyl
chloride is reduced with alkaline sodium sulphite
a mixture of 2-methoxytoluene-5-sulphinic acid
(sodium and silver salts) and 6 :6'-dimethoxydi-
m-tolyldisulpho7ie, m. p. 206-5° (decomp.), is pro-
duced. The sulphinic acid changes spontaneously
into 6 : (Y-di?nethoxydi-m-tolyldisulphoxidc, m. p. 118°,
which is prepared by oxidising 6 :6'-dimethoxydi-
m-tolyl disulphide, m. p. 44—45° with hydrogen
peroxide in acetic acid. This disulphide is produced
when o-thiol-2-methoxytoluene, b. p. 236—237°, m. p.
42— 43°, is oxidised by iodine. H. Burton.

Preparation of {3-p-hydroxyphenylethylamine.
T. Kondo and Y. Shjnozaki (J. Pharm. Soc. Japan,
1929, 49, 267—269).—Electrolytic reduction of p-
methoxy-<o-nitrostyrene (obtained by treatment of
alcoholic anisaldehyde and nitromethane with methyl-
alcoholic potassium hydroxide) gave j3-p-methoxy-
'phenyletliylaminc hydrochloride, m. p. 210° (hydroxy-
compound, m. p. 268—269°).

Chemical Abstracts.

i3-Phenylethylamines. 1. Mezcaline and sub-
stancesresembling mezcaline. K. H. Si1otta and
H. Heriter (Ber, 1930, 63, [B], 3029—3044).—
o-Methoxybenzaldehyde is condensed with malonic
acid in pyridine containing piperidine at 100° to
o-methoxycinnamic acid, m. p. 183° (yield 80%),
which is reduced by sodium amalgam to j3-0-methoxy-
phenylpropionio acid, m. p. 92° (yield 99%), converted
by thionyl chloride in chloroform into the corre-
sponding chloride and thence by sodium hydroxide and
ammonia into @G-o-mcthoxyphenylpropionamide, m. p.
111° (yield 86-3%). The amide is transformed by
successive treatment with sodium hypochlorite and
potassium hydroxide into p-o-methoxyphenyletkyl-
amine (yield 35-2%) [hydrochloride, m. p. 143°
sulphate, m. p. 230°). m-Nitrobenzaldehyde is trans-
formed by the usual methods into m-methoxybenz-
aldehyde, which is converted successively into m-
methoxycinnamic acid, m. p. 177°; (3-m-methoxy-
phenylpropionic acid, m. p. 50°, and S-m-methoxy-
phenylpropionamide, b. p. 222—225°/12 mm. The
amide is converted by sodium hypobromite into
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i3-m-methoxyphenylethylamine, b. p. 182°/112 mm., in
61% vyield, whereas with hypochlorite the yield is only
19%. Anisaldehyde is similarly transformed into
(3-p-anisylpropionamide, transformed by hypochlorite
into (3-p-anisylethylamine hydrochloride, m. p. 210°,
in 43% yield. Cuminaldehyde and malonic acid yield
successively p-isopropylcinnamic acid, m. p. 165°;
(3-p-isopropylphehylpropionic acid, m. p. 73°, and
i3-p-isopropylphenylpropionamide, m. p. 142°, degraded
by hypochlorite at 65° to ”-p-hopropylplmiylethyl-
amine hydrochloride, m. p. 270° in small vyield.
Vanillin ethyl ether, m. p. 63°, affords successively
3-meihoxy-4-ethoxycinnamic acid, m. p. 205° (yield
89%); $-3-methoxy-4-ethoxyphenylpropionic  acid,
m. p. 130° (yield 79%); $-3-methoxy-4-ethoxyphenyl-
propionamide, m. p. 124° (yield 33-9%), and (by

sodium hypochlorite, but not hypobromite) {33’
methoxy-4-ethoxyphenylethylamine, b. p. 165°/
15—18 mm. [hydrochloride, m. p. 120°). 2:4-Di-

methoxybenzaldehyde gives 2 : 4-dimethoxycinnamic
acid and (32 : 4-dimethoxyphenylpropionic acid, m. p.
105°, which could not be transformed into the corre-
sponding amide. Piperonal is converted into (3-3:4-
methylenedioxyphenylethylamine (hydrochloride,
m. p. 206°). 2:3: 4-Trimethoxybenzaldehyde, b. p.
170°/12 mm., is obtained in 53% yield by the addi-
tion of pyrogallol trimethyl ether and hydrogen
cyanide to aluminium chloride in benzene and treat-
ment of the product with steam. It affords succes-
sively 2:3:4-trimethoxycinnamic acid, m. p. 172°
(yield 94%); i32 : 3 : 4-trimethoxyplienylpropionic
acid, m. p. 76° (yield 65%); (32:3 :4-trimcthoxy-
phenylpropionamide, m. 171°  (yield 63-5%),
and (by sodium hypobromite) {32 :3 :4-trimethoxy-
phenylethylamine, b. p. 167°/12 mm. (yield 71-5%)
[hydrochloride, m. p. 146°). 3 :4 :5-Trimethoxy-
benzoyl chloride is converted by hydrogen in boiling
xylene in presence of palladised barium sulphate into

3 :4 :5-trimethoxybenzaldehyde, m. p. 74° (yield
80%). The aldehyde yields successively 3:4: 5-tri-
methoxycinnamic acid, m. p. 124°;, {3-3:4: o-Iri-

methoxyphemylpropionic acid, m. p. 98° (yield 88%);
i3-3:4: 5-trimethoxyphenylpropionaviide, m. p. 106°
(yield 60%), and (by sodium hypobromite) (33:4 : 5-
trimethoxyphenylethylamine (mezcaline), b. p. 180°/
12 mm. (yield 66%).

Anisole in glacial acetic acid is converted by bromine
vapour into p-bromoanisole, b. p. 120°/12 mm. (yield
82-9%), transformed by successive treatment with
activated magnesium in ether and ethylene oxide into
[3-p-anisylethyl alcohol, in 31-1% yield. With 47-5%
hydrobromic acid the alcohol gives [3-p-anisylethyl
bromide (yield 45%), transformed by successive
treatment with phthalimide and potassium carbonate
and hydrazine hydrate into j3-p-anisylethylamine in
11-8% vyield. 4-Bromoveratrole, p-bromophenol, p-
bromophenyl acetate, o- and p-bromonitrobenzene,
and o-dichlorobenzene could not be caused to react
with magnesium in ethyl or isoamyl ether.

H. Wren.

Derivatives of m-xylenols. 1. Intermediate
products from m-5-xylenol (5-hydroxy-I :3-
dimethylbenzene). F. M. Rowe, S. H. Bannister
R, R. Seth, and R. C. Storey (J.S.C.l., 1930, 49,
469—473t).—Direct nitration of m-5-xylenol in



acetic acid is accompanied by much resinification, but
gives volatile 4-nitro-w-5-xylenol, m. p. 66° (29%),
and non-volatile 2-nitro-?»-5-xylenol, m. p. 107—10S°
(18%). Monosulphonation of m-5-xylenol under all
conditions appears to occur solely in o-position to the
hydroxyl group, and m-5-xylenol-4-sulphonic acid is
best made with cold monohydrate. There is a con-
fusion in the properties of this acid as described by
Rascliig (G.P. 283,306). The sulphonic acid is very
soluble in water, but does not separate as crystals,
m. p. 102—103°, on adding concentrated hydrochloric
acid to a concentrated solution. A sulphur-containing
by-product, m. p. 111—112° however, is formed in
sulphonations with cldorosulphonic acid at 100°.
Nitration of m-5-xylenol-4-sulphonic acid in mono-
liydrate gives a little 4-nitro-?«-5-xylenol, but mainly
nitrosulphonic acids, from which 4-nitro- (total 38%)
and 2-nitro-?«-5-xylenol (29%) are obtained by acid
hydrolysis. Nitration of 2-nitro-m-5-xylenol in acetic
acid gives volatile 2 :4-dinitro-m-o-xylenol, m. p.
115—116° (85%), but nitration of 4-nitro-m-5-xylenol
in monoliydrate gives some non-volatile 2:4: 6-tri-
nitro-?»-5-xylenol, m. p. 107—10S°, and mainly
2 :4-dinitro-m-5-xylenol-6-sulphonic acid, from which
the sulphonic group is eliminated by boiling with
aqueous sulphuric acid. Non-volatile 4 : Q-dinitro-m-
5-xylenol, m. p. 126—127°, was obtained only as a by-
product of the nitration of a sulphonation mixture
probably containing 4 : 6-disulphonic acid. Toluene-
p-sulphonyl-m-5-xyle?iol, m. p. 83°, is nitrated satis-
factorily only to a frwniro-derivative, m. p. 148—149°
(70%), readily hydrolysed by boiling aqueous-alcoholic
potassium hydroxide to 2 :4-dinitro-?/i-5-xylenol
(97%).

Diazotised aniline couples with «i-5-xylenol under
all conditions to give a mixture of mono- (maximum
73%) and dis-azo-compounds, alkaline coupling
favouring formation of the latter. Reduction of
benzeneazo-ra-5-xylenol, m. p. 104—105°, with alka-
line sodium hyposulphite gives 2-amino-m-5-xylenol,
m. p. 1S2° (96%), which is obtained also by a similar
reduction of 2-nitroso-m-o-xylenol, m. p. 182° (de-
comp.), and forms a diacetyl derivative, m. p. 182°.
Attempts to prepare 2 :4-dinitro-4/-hydroxy-2": 6'-
dimethyldiphenylamine always gave its 2" :4"-
dinitrophenyl ether, m. p. 283—284° (23%).

Reduction of 4-nitro-wi-5-xylenol with alkaline
sodium hyposulphite gives 4-amino-m-5-xylenol, m. p.
163° (72%) (diacetyl derivative, m. p. 87—88°).

m-5-Xylenol and methyl sulphate give the metliyi
ether, b. p. 194—195° (87%), which could not be
mononitrated. Methyl sulphate with the corre-
sponding nitroxylenols gives the volatile 4-nitro-5-m-
xylenol methyl ether, m. p. 45—46°, and the non-
volatile 2-nilro-methyl ether, m. p. 53°.  Dinitration of
m-5-xylenol methyl ether gives the 2 :4-dinitro-
derivative, m. p. 172°, identical with the methylation
product of 2 : 4-dinitro-»i-5-xylenol, and some 2:4:6-
fmnfro-derivative, m. p. 124—125°.

Reduction of 4-nitro-m-5-xylenol methyl ether
with acid stannous chloride gives volatile 4-amirw-
m-5-xylenol methyl ether, m. p. 36—37° (80%) (diaeetyl
derivative, m. p. 80—81°), but reduction with alkaline
sodium hyposulphite is accompanied by the intro-
duction of a sulphonic group, giving sodium 4-amino-
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m-5-xylenolsidphonatc.  Reduction of 2 :4-dinitro-
-m-5-xylenol methyl ether with sodium sulphide gives,
presumably, 2-nitro-4-amino-m-5-xylenol methyl ether,
m. p. 91° (76%).

Alkamine and ether-bases of the tetralin and
hydrindene series. J. voX Braun and K. Weiss-
bach (Ber., 1930, 63, [A], 3052—3059).—When the
product of the action of ammonia, methylamino, or
dimethylamine on 2-bromo-I-hydroxy-I:2:3:4-
tetrahydronaphtkalenc (cf. A., 1923, i, 105) is treated
with methyl sulphate and sodium hydroxide and
subsequently with potassium iodide it yields 2-
methoxy-1 : 2 : 3 : 4-telrahydronaphthyltrimcthylammon-
ium iodide, m. p. 16S°. When heated at 170° it
is decomposed into trimethylamine hydriodide and
2-methoxy-Z :4-dihydronaphthalene, b. p. 136°/15 mm.,
df 1-0674, converted by 2X-hydrochloric acid into
2-keto-1 :2 : 3 : 4-tetrahydronaphthalene, b. p. 132—
133°/12 mm. The etherisrelatively slowly hydrogen-
ated in presence of palladium to 2-methoxy-1 :2 :3 : 4-
tetrahydronaphthalene, b. p. 123—124°/16 mm.; in
carbon disulphide it readily adds bromine and loses
hydrogen bromide with production of {J-naphthyl
methyl ether.

2-Bromo-I-methoxy-1 : 2 : 3 : 4-tetrahydronaphth-
alene and dimethylamine in benzene at 100° afford
2 -dimethylamino -1 -methoxy -1 : 2 : 3 : 4 -tetrahydro -
naphthalene, b. p. 147—149°/13 mm. (hydrochloride,
m. p. 184°; picrate, m. p. 192°; methiodidc, m. p. 210°).
2-Methylamino-I-methoxy-1 : 2 : 3 : 4-tetrahydronaphth-
alene, b. p. 144—146°/14 mm., yields a hydrochloride,
m. p. 228°; a picrate, m. p. 150°, and a methiodide,
m. p. 210°. 2-Piperidino-lI-methoxy-I : 2 : 3 : 4-tetra-
hydronaphthalene, b. p. 191—193°/15 mm., its hydro-
chloride, m. p. 230°, and picrate, m. p. 153°, are
described. 1-Methoxy -1 :2 :3:4 -tetrahydro -2-
naphthyltrimethylammonium iodide decomposes only
to a slight extent when heated about 10° above its
m. p., but vyields 2-dimethylamino-I-methoxy-
1:2:3: 4-tetrahydronaphthalene when subjected to
dry distillation. 2-Methylamino-I-methoxy-1:2:3 :4-
tetrahydronaphthalene is transformed by 66% hydro-
bromic acid at 55—60° into 2-methyla?nino-I-hydroxy-
1:2:3: 4-tetrahydronaphthalene, m. p. 77—79°, b. p.
about 122°j0-2 mm. (hydrochloride, m. p. 206°;
picrate); if the treatment with hydrobromic acid is
conducted at 100° the product is 2-methylamino-3 : 4-
dihydronaphthalene, b. p. 162—164°/12 mm. (hygro-
scopic hydrochloride, m. p. 148—150°; picrate, m. p.
149°). Similar treatment of the 2-dimethylamino-
and 2-piperidino-derivatives with hydrobromic acid
at 40—45° affords, respectively, 2-dimethylamino-3 :4-
dihydronaphthalene, b. p. 102—104°/0-4 mm. (non-
crystalline hydrochloride’, picrate, m. p. 148°), and
2-piperidino-3 : 4-dihydronaphthalene, b. p. 168—170°/
0-4 mm., m. p. 40° (picrate, m. p. 149°).

I-Methylamino-2-hydroxyhydrindene, m. p. 130°
(hydrochloride, m. p. 175° picrate, m. p. 153°), is
prepared by the action of 33% aqueous methylamine
on bromohydroxyliydrindene (cf. A., 1923, i, 107). If
the product of the action of methylamine, dimethyl-
amine, or ammonia on 2-bromo-I-hydroxyhydrinder.e
is treated with methyl sulphate and, subsequently,
potassium iodide, 2-methoxyhydrindyltrimethylammon-
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ium iodide, m. p. 187°,is formed. It decomposes when
heated above its in. p. or, preferably, when distilled in a
vacuum into I-dimethylamino-2-methoxyjhydrindene,
b. p. 132°/14 mm. (picrate, m. p. 159°), hydrolysed by
acid to 2-hydrindone. 2-Dimetliylamino-I-methoxy-
hydrindene, b. p. 128—129°/14 mm. (melhiodide, m. p.
17G®), is obtained by the action of dimethylamine in
benzene at 100° on 2-bromo-l-methoxyhydrindene,
b. p. 134°/11 mm., prepared by the action of boiling
methyl alcohol on 1:2-dibromohydrindene. 2-
Methylamino-1-methoxyhydrindene, b. p. 127—128°/14
mm. (picrate, m. p. 118°; hydrochloride, m. p. 173°), is
described. Replacement of methoxyl by hydroxyl is
more difficult than in the tetrahydronaphthalene series
owing to the tendency of the products towards poly-
merisation, but treatment of the methylamino-base
with fuming hydrobromic acid at the ordinary temper-
ature and subsequently at 45—50° affords 2-methyl-
amino-1-hydroxyhydrindene, m. p. 77—79° (picrate,
m. p. 171°), in small amount. The base loses water
with great readiness, whereby in presence of hydro-
chloric acid a compound, C10H 13NC12, m. p. 165—166°,
is produced. Replacement of methoxyl by hydroxyl
does not appear possible in the case of the dimethyl-
amino-base. H. Wren.

Course of substitution reactions. Aromatic
and hydroaromatic halogen compounds from
p-naphthol. K. Fries and K. Schimmelschmidt
(Annalen, 1930, 484, 245—300).—The reaction
CI7-OH(p)+Br2» C 1H6BBr-OH+HBTr is shown to
be reversible, since treatment of 1-bromo-p-naphthol
with 10 parts of a saturated solution of hydrogen
bromide in acetic acid in presence of 1 part of potass-
ium iodide (saturated aqueous solution diluted with
3 parts of acetic acid) gives, after some hours at the
ordinary temperature or after a few seconds at 100°,
p-naphthol. Potassium iodide may be replaced by
stannous chloride and hydrogen bromide by hydrogen
chloride.  1:6-l)ibromo-p-naphthol is converted
similarly into 6-bromo-P-naphthol. 1-Chloro- and
1:4-dichloro-p-naphtiiol.s afford p-naphthol and 4-
ehloro-P-naphthol, respectively, when treated with a
solution of hydrogen chloride in acetic acid in presence
of stannous chloride at 100°.

Further evidence is now brought forward supporting
the formation of ketobromides during the bromination
of p-naphthol derivatives. Various discrepancies in
the literature are also explained, the chief of which is
that bromination of S-naphthol gives successively the
1-bromo-, 1:6-dibromo-, and 1:4: 6-tribromo-deriv-
atives (cf. Franzen and Stauble, A., 1922, i, 450). The
tetrabromo-p-naphthols, formed by bromination in
acetic acid, consist ofthe 1:3:4:6-,1:3:5:6-, and
1:3:6: 8-derivatives; the last two compounds are
not produced by simple substitution processes.
Different derivatives are produced when the keto-
bromides are brominated (and the products then
reduced) from those formed when bromo-P-naphthols
are brominated. Thus, 1:3: 6-tribromo-S-naphthol
is produced when 1:I-dibromo-2-keto-| : 2-dihydro-
naphthalene is brominated and the resultant product
reduced. Extensions of the changes previously sug-
gested (A., 1924, i, 1187) are given which explain the
formation of the polybromo-p-naphthols nowdescribed.

Q

215

2 :3-Hydroxynaphthoic acid and a large excess of
bromine in acetic acid at 100° give the 1:5: 6-tri-
6ro»io-derivative, in', p. 320°, oxidised by boiling nitric
acid (d 1-4) to 3 :i-dibromophthalic acid, m. p. 196°
(decomp.) (anhydride, m. p. 148-5°). When bromin-
ation is carried out in cold acetic acid containing
sodium acetate, 1:1:3: 3-tetrabromo-2-kelo-4:-accloxy-
1:2:3: 4c-letrahydronaphthalene, m. p. 140°, decomp.
155° isproduced; carbon dioxide is eliminated. This
is reduced by stannous chloride and alcoholic hydro-
chloric acidto 1: 3-dibroyno-2-hydroxyA-acetoxynaphtlia-
lene, m. p. 148° [the 2 : 4-diacetoxy-derivative, m. p.
122°, is identical with that described by Meyer and
Wolfsleben (A., 1911, i, 631)], which is converted by
alkaline sodium stannite into 1: V-dibronio-2:4 :2'": 42
tetrahydroxy-3 : 3'-dinaphthyl, m. p. 242° (decomp.)
(tetra-acelate, m. p. 222—223°). Treatment of the
above tetrabromo-derivative with hydrogen bromide
in acetic acid gives 1:3: 6-tribromo-2 : 4-dihydroxy-
naphthalene, whilst reduction with zinc dust and acetic
acid affords 1:3-dibromo-$-naphihol, m. p. 75°
(acetate, m. p. 102°), which with nitric acid (d 1-52) in
cold acetic acid yields 1 :'i-dibromo-\-nitro-2-keto-
1 : 2-dihydronaplithalene, m. p. 98° (decomp.). When
a solution of this nitro-compound is boiled for a short
time, there is obtained 3-bromo-I : 2-naphthaquinone,
m. p. 179° converted by alcoholic hydrochloric acid
into 3-bromo-2-hydroxy-I : 4-naphthaquinone, m. p.
202° (lit. 196°) (4-anil, m. p. 233°, prepared by the
action of alcoholic aniline on the 1:2-quinone), by an
excess of aniline into 2-anilino-l : 4-naphthaquinone-
anil, and by sulphurous acid into 3-bromo-I : 2-di-
hydroxynaphthalene, m. p. 117° (diacetate, m. p. 160°).
Bromination of 1:3-dibromo-p-naphthol in acetic acid
and sodium acetate affords 1:1: 3-tribromo-2-heto-I: 2-
dihydronaphthalene, m. p. 102—105°, which with
hydrogen bromide in acetic acid gives some 1:3:6-
tribromo-p-naphthol. Reduction of 1 :3-dibromo-P-
naphthol with tin and alcoholic hydrochloric acid
furnishes 3-bromo-$-naphtliol, m. p. 83° (acetate, m. p.
94°; methyl ether, m. p. 77—78°, converted by the
Grignard method into 3-methoxy-p-naphthoic acid).
4-jBromo-$-naphthol, m. p. 122° is prepared by the
usual method from the bromonaphthylamine.

The sulphate of i-bromo-2-amino-%-naphthol, m. p.
128° (diacetyl derivative, m. p. 231°), is oxidised by
nitric and acetic acids to I-bromo-I : 2-naphthaquinone,
m. p. 154°. Treatment of 1:6-dibromo-p-naphthol
with nitric and acetic acids yields 1: Q-dibromo-I-nitro-
2-Jceto-l : 2-dihydronaphthaleyie, m. p. 100° (decomp.)
after sintering at about 75°, converted by heating in
benzene into Q-bromo-l : 2-naphthaquinone, m. p. 168°
(decomp.) after darkening at 145° and sintering at
about 150°.

P-Naphthol and a large excess of bromine in acetic
acid and sodium acetate give 1:1:3: 6-telrabromo-2-
keto-1 : 2-dihydronaphthalene, m. p. 168° (decomp.),
reduced by stannous chloride in acetic acid to 1:3: 6-
Iribromo-$-naphthol, m. p. 132° (acetate, m. p. 152°), also
prepared by brominating 1 :3-dibromo-P-naphthol.
Reduction of this with tin and hydrochloric acid
affords 3 : 6-dibromo-$-naphthol, m. p. 127° (acetate,
m. p. 127°),whilst treatment with nitric and acetic acids
yields 1:3: G-tribrojno-I-nilro-2-keto-1 : 2-dihydro-
naphthcdene. When this is heated in benzene, 3 :6-
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dibromo-1 : 2-naplitlbaquinone,
duced.

1:4 :6-Tribrorno-p-nuphthol [described as the
1:3: 6-derivative by Franzen and Stauble (loc. ctf.)]
and nitric acid (d 1-52) in chloroform give 1:4:6-
Iribromo-1-nitro-2-keto-1 : 2-dihydronaphthalene; m. p.
about 145° after reddening at 110°, convertible into
4 : 6-dibromo-I : 2-naphthaquinone; m. p. 153°" This
reacts with aniline (2 mois.) in alcohol, forming 6-
bromo-2-hydroxy-1 : 4-naphthaquinonaanil, m. p. 276°
(also obtained similarly from 6-bromo-I :2-naphtha-
gvdnone), and is converted by alcoholic hydrochloric
acid into G-bromo-2-hydroxy-I : 4-naphthaquinone, m. p.
203° (also formed similarly from the. 6-bromo-I :2-
quinone).

1:3:4 :6-Tctrabromo-p-naphthol, the main pro-
duct' of bromination of p-naphthol with 4 mois, of
bromine in acetic acid at 100°, is oxidised by nitric and
acetic acids to 3 : 4 : 6-tribromo-I : 2-naphthaquinone,
m. p. 191° (quinoxaline derivative, m. p. 250°, from
o-phenylenediamine), reduced by stannous chloride
and acetic acid to a mixture of 3:6-dibromo-I : 2-
dihydroxynaphthalenc and probably 3:6:3" : 6'-tetra-
bromo-1:2: 1' : 2'-tetrahydroxy-i :4'-dinaphthyl, m/p.
293°. Treatment of the tribromoquinone with sul-
phuric acid at 175°:gives 3 : G-dibronio-2-hydroxy-1 : 4-
mnaphthaquinone, m. p. 219° (the anil, m. p. 185° .is
prepared by thesaction of alcoholic aniline on the
tribromoquinone), whilst with a large excess of aniline
6-bromo-2-anilino-l : 4-naphthaquinoneanil, ni. p. 211°
(decomp.), results. The tribromoquinone and warm
nitric acid (d 1-52)' give 3:3:6-tribromo-1:2:4-
trikelOrl : 2 : 3 : 4-tetrahydronaphthalene (+ H 20), m. p.
157°, reduced by stannous chloride and acetic acid
to 3:6-dibromo-11!2:4-trihydroxynaphthalene.
1:3:5 :6-Tetrabromo-"-naphthol, m. p. 186° (acetate,
m. p. 155°), is best prepared by brominating 1:5:6-
tribromo-2-hydroxy-3-naphthoic acid in acetic acid
and sodium acetate, and reducing the 1:1: 3:3:5:6-
hcxabromb-2-keto-4rqcetoxg-1 : 2 : 3 :4-tetrahi/dronaphth-
alane, im. p. 170—175°, so produced with zinc dust
and acetic acid. 1:3:5:6-Tetrabromo-\-nitro-2-
kcto-1: 2-dihydronaphthalene passes at 85° info 3:5:6-
tribromo-| : 2-naphthaquinone, m. p. 184°, and is
reduced by stannous chloride and acetic acid to 3 :5 : 6-
tribroHiG-I-nitro-fi-naphtlwl, m. p. 159° (decomp.).
This quinone is converted by alcoholic aniline (3 mois.)
and hydrochloric acid into 5 : G-dibromo-2-anilino-1 : 4-
naphihaquinoneanil, m. p. 221° (decomp.), and 3:5:6-
tribromo-2-hydroxy-\ : 4-naphthaquinone, m. p. 232°,
respectively. Oxidation of 1:3:5 :6-tetrabromo-(i-
naphthol with nitric and acetic acids furnishes a mix-
ture of the tribromoquinone and the compound (1)
(-f-Ac-011), m. p. 115° (decomp.), m. p. (solvent-free)

T, rvvf) 121° (decomp.) ; | is reduced by

Y, £ 2 stannous chloride and acetic acid

/ y'" \(OH)2 .to 3:5:6-tribromo-I : 2-dihydr-
Br X JI3r oxynaphthalene, m. p. 181° (di-

vV v j- acetate, m. p. 171°), and con-

verted by boiling with alcohol
into the tribromoquinone.

1:1-Dibromo-2-keto-I : 2-dihydronaphthalene (im-
proved préparation given) (A., 1924, i, 11S7) is
brominated in chlorofomiat —15°to 1:1: 3:4:6 :7-
hexabromo - 2 - kéto-1:2 : 3 :4 : 6 : 7-hexahydronaphth -

m. p. 176° is pro-
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alene, m. p. 173° converted by stannous chloride in
acetic acid or potassium iodide in aqueous acetic acid
into 1:3-dibromo-P-naphthol, and acetylated to
1:1:3: 4:6:7 -hexabromo -1 :4 : 6 : 7 -tetralmjdro-P-
naplithyl acetate, m. p. 17S° after previous sintering.
This acetate is reduced by zinc dust and acetic acid to
1:3-dibromo-S-naphthyl acetate, and converted by
warming with pyridine into the acetate, m. p. 221°,
of 1:3: 6:7-tetrabromo-$-nuphthol, m. p. 174°
(oxidised by nitric and acetic acids to 4 :5-dibromo-
yhthalic acid).

Bromination of 1-methyl-S-naphtholin acetic acid
gives first the 6-bromo- and then the 4 : 6-dibromo-
derivatives [previously described (A., 1906, i, 190) as
the 3: G-compound], Reduction of the product
formed by bromination in acetic acid and sodium
acetate with zinc dust and acetic acid affords G-bromo-1-
mmethyl-[3naphthol, m. p. 76° (acetate, m. p. 77°), con-
verted further into the 3:G-dibrorno-, m. p. 110°
(acetate, m. p. 136°)) and the 3:4: 6-En6ronjo-deriv-
atives, m. p. 158° (acetate, m. p. 202°); the 3: 6-
dibr'omo-derivative is also obtained by reduction of
the ketobromide from 6-bromo-I-methyl-p-naphthol.
1:4: G-'Tribromo-2-ketd-1-methyl-1 : 2-dihydronaphtli-
alene, m. p. 124° (decomp.), prepared from the 3 :6-
and 4 :6-dibromo-l-methyl-3-naphthols, reacts with
aiiiline, forming the 6-bromo-I : 4-dianirio-dcriva.tive,
m. p. 250° (decomp.).

1:1- Dicldoro-2-keto -1:2- dihydronaphthalene,
mi p. 54° (cf. Zincke, A., 1S89, 265), is converted by
hydrogen chloride and bromide into 1 : 4-dichloro- and
I-chloro-6-bromo-p-naphthol, respectively. Chlorin-
ation of 1-bromo-(3-naphthol orbromination of 1-chloro-
P-naphthol in acetic acid and sodium acetate gives
1-chloro-1-bromo-2-keto- 1 : 2-dihydronaphthalene, m. p.
about 90°, reduced by zinc dust to I-chloro-3-naphthol
and converted by hydrogen chloride or bromide in
acetic acid into I-cliloro-6-bromo-p-naphthol. Pro-
longed treatment of 2 : 3-hydroxynaphthoic acid with
chlorine in acetic acid yields 1:1:3:3:4-penta-
chloro-2-keto-I : 2 : 3 : 4-tetrahydronaphthalene, m. p.
116° (Zincke, loc. cit.), reduced by zinc dust and acetic
acid to 1:3-dichloro-p-naphthol. 1:6-Dibromo-3-
naphthol is obtained from 1:1: 6-tribromo-2-keto-
1:2-dihydronaphthalene (A., 1924, i, 1187) and
hydrogen bromide in acetic acid.

[With B. Heinemauiti] Treatment of 1: 1-di-
bromo-2-keto-l : 2-dihydronaphthalene with pyridine
below 40° gives I-(6-bromo-2-hydroxy-a-napkthyl)-
pyridininm bromide, yellow, m. p. 320° (decomp.)
after becoming colourless at 310°, converted by sodium
acetate solution into the compound (Il1), orange-red,
rii. p. 250° (decomp.). Treatment of Il with acetic

anhydride and sulphuric acid at the ordinary temper-
ature affords the substance (HI), m. p. 330° after
blackening at 325°, which when heated with acetic
acid passes into 1-(6-6romo-2-hydroxy-a-naphthyl)-
pyridinium sulphate, m. p. 245° (decomp.); Il is
converted by aqueous sodium acetate into II.
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I-Bromo-2-keto-I-methyl-1 : 2-dihydronaphthalene
(A., 1924, i, 1187) and sodium 1-methyl-p-naphthyl-
oxide in benzene give dehydro-1-methyl-p-naphthol
(Pummerer and Cherbuliez, A., 1919, i, 440).

H. Burton.

Derivatives of dinaphthylene dioxide. 1I. A.
Corbellini and A. Pasturini (Gazzetta, 1930, 60,
843—851; cf. A., 1929, 193).—Dibromination of
P-dinaphthol in acetic acid solution yields 6:6'-di-

bromo-2 : 2'-dihydroxy-1 : \'-dinaphlhyl, m. p. 202—
203° (not 155°, as given by Fosse, A., 1899, i, 818),
which forms a dimethyl derivative, m. p. 239-5°

(uncorr.), gives 2-[2-hydroxy-G-bromonaphthoyl(1)]-5-
bromobenzoic acid, m. p. 346° (uncorr.), when oxidised
by alkaline permanganate and 4-bromophthalic acid
when oxidised by chromic acid and alkaline per-
manganate successively, and is obtained also by
oxidising 6-bromo-p-naphthol by means of ferric
chloride. When heated with cupric oxide or-when its
basic copper salt is heated, 6 :6'-dibromo-2 : 2-di-
hydroxy-1:I'-dinaphthyl  undergoes cyclisation,
giving 2 :7-dibromodinaphthylene dioxide, m. p. 361°
(uncorr.), and a red compound, m. p. about 421°, of
lower bromine content, this being possibly formed
from 2 mols. of the preceding compound with loss of
two bromine atoms. The m. p. of the dibromo-
derivative obtained by brominating dinaphthylene
dioxide in carbon disulphide (cf. Corbellini and Yictti.
A, 1929, 193) was given erroneously as 277°; it
should be 335°. T. H. Pope.

Halogen derivatives of acyl- and alkyl-resor-
cinols. C.M.Brewster andJ. C. Harris (J Arner.
Chem. Soe., 1930, 52, 4866—4872).—4-Propionyl-
resorcinol, m. p. 96° (2 : 6-dibromo-, m. p. 151—152°;
tribromo-, m. p. 157—158°, and dichloro-, m. p. 146—
147°, -derivatives), and 4- butyrylresorcmol m. p.
68—70° {dichloro-derivative, m. p. 110-5—111°), are
obtained when resoreinol, the appropriate fatty acid
(technical), and zinc chloride are heated to 160— 165°
and the mixture is cooled. A substance, m. p. 11—
1129, accompanies the butyryl derivative when the
mixture is kept at 165° for 2—5 min. Reduction
(Clemmensen) of resacetophenone gives 4-ethyl-
resorcinol (2 : 6-(Zii>rowio-derivative, m. p. 73-5—74-5°,
also prepared by the Clemmensen reduction of 2 : 6-di-
bromo-4-acetylresorcinol);  dichloro-4-ethylresorcinol,
m, p. 78—79° is obtained from dichlororesaceto-
phenone, m. p. 190—193°. Bromination of resaceto-
phenone in acetic acid containing a little iodine gives
the mo : 3 : 5-tetrabromo-derivative, m. p. 110—110-5°,
reduced to 2 :6-dibromo-4-ethylresorcinol.  Tri-
bromoresacetophenone (Segalle, A., 1896, i, 613) could

not be prepared. H. Burton.
Naphthols. 1. Bromination of 1 :5-dihydr-

oxynaphthalene. A.S.Wheeter and D. R. Ergie

(J- Arner. Chem. Soc., 1930, 52, 4872—4S80).—

Bromination of 1:5-dihydroxynaphthalene with 2
mols. of bromine in acetic acid containing a little
iodine at 80° gives the 2 :0O-dibromo-derivative,
oaiigenS at; “®0°, not melted at-300° (diacetate, m. p.
-28°; dibenzoate, m. p. 262°; dimethyl ether, m. p.
161°; diethyl ether, m. p. 148°), oxidised by chromic and
acetic acids to 2 : Q-dibromo-o-hydroxy-I: 4,-naphtha-
quinone, m. p. 202° {acetate, m. p. 148°), which is not
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identical with 2 : 3-dibromojuglone (A., 1922, i, 1165).
Reduction of the quinone with zinc dust and acetic
acid affords 2 : G-dibromo-I : 4 :o-Irihydroxynaphth-
alene, decomp. 157° after darkening at 110°, whilst
treatment with alcoholic aniline yields G-brgmo-2-
anilino-5-hydroxy-l : A-naphthoquinone, m. p. 249°.
2:6: S-Tribromo-1 :o-dihydroxynaphthalene, m.
189° (decomp.) {diacetate, m. p. 174°; dibenzoate, melts
at 185° to a turbid liquid which clears at 189°; di-
methyl ether, m. p. 149°; diethyl ether, m. p. 125°), is
oxidised similarly to a small amount of 2:6:8-
tribromo-5-hydroxy-\ : A-naphthoquinone, m. p. 196°
{acetate, m. p. 234°), which is isomeric with tribromo-
juglone (A. 1919, i, 490). This quinone gives a
boroacetate, not melted at 300° after evolution of red
vapour at 200°, indicating that it is an o-hydroxy-
quinone (cf. .Diniroth, A., 1926, 297); it reacts with
aniline in acetic acid forming 6 : 8-dibromo-2-anilino-5-
hydrpxy-1 : A-naplithaquinonc, m. p. 206°, and is
reduced by zinc dust and dilute sulphuric acid in
presence of ether to 2:6: 8-lribromo-l : 4 : 5-tri-
hydroxynaphthalene, decomp, about 140° {triacetate,
m. p. 185°).

Treatment of 1:5-diacetoxynaphthalene with
bromine (6 mols.) in chloroform containing iodine
gives 2 : 4 : 6 : S-letrabromo-1 : 5-dihydroxynapldhalcne,
not melted at 300° {dimethyl ether, m. p. 226°; dibenz-
oate, m. p. 268°), oxidised by chromic and acetic acids
to 2:6: 8-tribromo-5-hydroxv-I :4-naphthaquinone.
Bromination with 5 mols. of bromine in acetic acid at
the ordinary temperature gives a mixture of 2 : G-di-
bromo-b-acetoxy-a-naphthol, m. p. 173° {benzoate, m. p.
164°), and the above tetrabromo-compound.

H. Burton.
products of methylolamides
with phenolic ethers. L. Monti (Gazzetta, 1930,
60, 777—786; cf. A., 1930, 598).—Interaction of
-chloroacetamide with formaldehyde in presence of
potassium carbonate yields hydroxymeihijlchloroacet-
amide, m. p. 102° (cf. Einhorn, A., 1905, i, 344), which
condenses with veratrole in presence of zinc chloride
to form (1) 3:4-dimethoxy-iV-chloroacetylbenzyl-
amine, m. p. 116—118° (Jacobs and Heidelberger, A.,
1915, i, 667, gave m. p. 117—117-5°), which gives
3 :4-dimethoxybenzylamine hydrochloride, m. p.
246° (decomp.) (Douetteau, A., 1911, i, 973, gave m. p.
257°), when heated with 20% hvdrochloric acid, and
2)- oio)-dichloroacetamido-i : o-dimethoxy-o-xylene,
C-H2(OMe)2(CH2-XH-CO-CH2CI)2, m. p. 169—170°,
which  gives ood-diaminoA : o-dimethoxy-o-xylene
[picrate, m. p. 216—218° (decomp.) (anhydrous)] when
boiled with 20% hydrochloric acid. Condensation of
hydroxymethylchloroacetamide with pyrogallol tri-
methyl ether vyields 2 :3 :i-trimethoxychloroacetyl-
benzylamine, m. p. 98—99°, which gives 2 : 3 : 4-tri-
methoxybenzylamme [picrate, m. p. 208—210° (de-
comp.); chloroplalinate, blackening at 200° and not
melting at 300°] when boiled with 20% hydrochloric
acid. Hydroxymethylbenzamide (cf. Einhorn, A,
1905, i, 344) and pyrogallol trimethyl ether condense in
presence of ziric chloride to form (1) 2:3: 4,tri-
methoxybenzoyXbenzylamine, m. p. 125—126°, which
yields 2 :3 :4-trimethoxybenzylamine (see above)
when boiled with alcoholic potassium hydroxide, and
(2) coco-dibenzamido-2 : 3 : 4-trimethoxy-o-xylene, m. p.

Condensation
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189—190°, which gives coo/-diamino-2 : 3 : 4-trimeth-
oxyxylene (picrate, m. p. 215—217°) with alcoholic
potassium hydroxide. Condensation of hydroxy-
niethylchloroacetamide and hydroxyquinol trimethyl
ether yields 2:4: 5-trimethoxychloroacetylbenzylamine,
m. p. 115—116°, this giving 2:4: 5-trimethoxybenzyl-
amine (picrate, m. p. 200—202°) with 20% hydro-
chloric acid. 3 : 4 : 5-Trimethoxy-2-chloroacetylbenzyl-
amine-l-carboxylic acid, m. p. 189—190°, formed by
condensing hydroxymethylchloroacetamide with tri-
methylgallic acid, gives 3:4 : b-trimethoxy-2-benzyl-
amine-l-carboxylic acid [hydrochloride, m. p. .153—154°
(decomp.); picrate, in. p. 150—152°] on hydrolysis
with 20% hydrochloric acid. T. H. Pope.

Aliphatic diazo-compounds. Il. A. Schok-

berg and T. Stolpp (Ber., 1930, 63, [B], 3102—3116;
cf. this vol., 84).—Gradual addition of o-nitrochloro-
thiolbenzene to an ethereal solution of diazomethane
yields o-nitrophenylthiolmethyl chloride,
N 02*C6H,,£*CH2Ci, m. p. about 95°. Diazodiphenyl-
methane and o-nitrobromothiolbenzene yield o-nitro-
phenylthioldipJmiylmethyl bromide, m. p. (indef.) 108°.
p-Chloro-o-uitropkenylthioldiphenylmethyl chloride,
m. p. 121° is prepared analogously. Phenylthioldi-
phenylmethvl chloride in ether is transformed by silver
benzoate into phenylthioldiphenylmcthyl benzoate, m. p.
148—149°; o-nitrophenylthioldiphenylmethyl benzoate,
m. p. 132° and phenylthioldiphenylenemethyl benzoate,
m. p. (indef) 132° (from 9-ehloro-9-phenylthiol-
fluorene), are described. p-Nitrophenylthioldiphenyl-
methyl chloride is converted by water at the ordinary
temperature into benzoplienone and di-o-nitrophenyl-
thioldiphenylmethane, m. p. 146°; 9-chloro-9-o-nitro-
plienylthiolfluorene similarly yields fluorenone and
di-o-nitrophenylthioldiphenylenemethane, m. p. 159°.
With ammonia in ether at the ordinary temperature
phenylthioldiphenylmethyl chloride affords benzo-
phenoneimine and diphenylthioldiphenylmethane,
m. p. 173°. In benzene under similar conditions
o-nitrophenylthioldiphenylmethyl  chloride gives
benzoplienone and di-o-nitrophenylthioldiphenyl-
methane, whilst 9-phloro-9-phenylthiolfluorene yields
fluorenoneimine and diphenylthioldiphenylenemeth-
ane.

Di-o-anisyl thioketone and mercuric chloride in
ether give the compound C15H 140 2S,HgCI2, whilst
xanthione and silver perchlorate in benzene afford -the
substance, C13Hs05CISAg. The complex compounds
from xanthione and silver nitrate and from di-o-
anisyl thioketone and cadmium iodide are too un-
stable to permit analysis.

Diphenyldiazomethane and phenyl o-nitrophenyl
disulphide in boiling benzene in the absence of light
and in an atmosphere of carbon dioxide afford
phenylthiol-o-nitrophenylth ioldiphenylmethane, m. p.
134°, and benzophenoneketazine. Di-o-nitrophenyl-
thioldiphenylinethane, m. p. 146°, di-8-naphthylthiol-
diphenylmethane, m. p. 133°, and diphenylthioldi-&-
naphthylmetliane, m. p. 160°, are prepared similarly.
The methane derivatives from di-p-tolyldiazomethane
and diphenyl disulpliide and from diphenyldiazo-
methane and di-p-tolyl disulphide could not be
obtained pure.

Xanthione is converted by hydrazine hydrate
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in alcohol into xanthonehydrazone, m. p. 128—130°,
which is oxidised by mercuric oxide to xanthone-
ketazine, in. p. 285°, prepared also from xanthione and
hydrazine hydrate or, preferably, by the action of
xanthone dichloride on xanthonehydrazone. Thio-
xanthione is converted by hydrazine hydrate in
alcoholic benzene into thioxanthonehydrazone, m. p.
115°, oxidised by mercuric oxide in presence of light
petroleum at 12° to diazothioxanthen, m. p. 105°,
Thioxanthoneketazine, m. p. 284°, is prepared from
thioxanthone dichloride and thioxanthonehydrazone.
The preparation of chromonehydrazone, m. p. 96°, from
chromone or 4-thiochromone is recorded.
H. Wren.
Organic compounds of selenium. [I. S.
Keimatsu and K. Yokota (J. Pharm. Soc. Japan,
1930, 50, 531—539).—Diazotisation of p-anisidine,
followed by addition of selenophenol, sodium hydr-
oxide, and copper powder, and keeping the mixture
at 0—5° in an atmosphere of carbon dioxide, affords
p -methoxyphenyl selenide, m. p. 46-3° (corr.), in 70%
theoretical yield; o-methoxyphenyl selenide, from
o-anisidine, was also prepared. p-Acetoxyphenyl selen-
ide has m. p. 55°, and the selenocyanate has m. p. 67°.
Selenoquinol, m. p. 56—57°, from alcoholic p-acetoxy-
phenyl selenocyanate, dextrose, and aqueous sodium
hydroxide at 100° in hydrogen, affords on oxidation
pp'-dihydroxydiphenyl diselenide, m. p. 134° (diacetoxy-
compound, in. p. 90-5°). Treatment of selenophenol
in alcoholic potassium hydroxide with chloropicrin
gave diphenyl diselenide, m. p. 63-5°.
Chemical Abstracts.
Preparation of a-p-methoxyphenyl-p-amino-
ethylalcohol. Y.sShinozaki (J. Pharm. Soc. Japan,
1930, 50, 666—667).—Catalytic reduction of p-meth-
oxyphenylnitroethanol (from anisaldehyde, nitro-
methane, and potassium hydrogen carbonate) gave
a-p-methoxyphenyl-(i-ammoethyl alcohol hydrochloride,
m. p. 171—172°. Electrolytic reduction also afforded
an amine. Chemical Abstracts.

Optically active diphenylhydroxyethylamines
and isohydrobenzoins. V. Di-p-methoxy-
phenylhydroxyethylamine and di-3 :4-methyl-
enedioxyphenylhydroxyethylamine. V. {3-Hydr-
oxy-p-phenylethylamine and some derivatives.
J. Read and (MISS) . G. M. Campbell (JCS, 1930,
2674-2681,2682—2685).—IV. Aminoacetic acid reacts
with anisaldehyde in presence of aqueous-alcoholic
sodium hydroxide at 50° (ef. Erlenmever, A., 1905, i,
131), forming the anisylidene derivative, m. p. 116°,
of rfbdi-p-methoxyphenylhjdroxyethylaniine, m. p.
135-5° [chicroplatinate, m. p. 171° (decomp.); mono-
acetyl derivative, m. p. 145—147°; diacetyl derivative,
in. p. 169—171°; benzylidene derivative, m. p. 125—
126°; salicylidene derivative, m. p. 134—135°].
Treatment of the amino-alcohol with J-tartaric acid in
alcoholic ethyl acetate gives the hydrogen d-tartrate
(-fHoO), m. ii. 110—111°, [J/]D —294° in water, of
/-di-p-methoxyphenylhydroxyethjdamine, m. p. 11—
112°, [x]D —150° in alcohol (hydrochloride, [Ji]D
—307° in water: monoacetyl derivative, m. p. 128—
129°, [a]D—16-9° in alcohol: diacetyl derivative, in. p.
160—161°, [a],, +44-6° in alcohol; benzylidene deriv-
ative, m. p. 136°, [a]D—38S-1° in alcohol). Treatment
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of the Z-base with nitrous acid affords a 30% vyield of
cis-vXi-di-p-metlioxyphenylethylene oxide, m. p. 142—
143°, and oily material which appears to contain some
hydroanisoin. The oxide is also obtained when 1,
m. p. 145° (decomp.), [a]D—34-6° in methyl alcohol, or
dI-di-p-methoxypkenylhydroxyethyltrimethylammonium
iodide, m. p. 155° (decomp.), is treated with silver
oxide (A., 1930, 1576). Aminoacetic acid and piper-
onal react as above, forming the piperonylidene
derivative, m. p. 177°, of «ZZdi-3 : 4-methylenedioxy-
phenylhydroxyethylamine, m. p. 159° [chloroplalinate,
m. p. 184° (decomp.)], resolved by tartaric acid into
the d-amino-alcohol, m. p. 164°, [ajD+196° in alcohol
(hydrogen d-tartrate + H 20, m. p. 145°, [.¥],, +549° in
water), and the Z-amino-alcohol, ml p. 164°, [a]D —196°
in alcohol {hydrogen d-tartrate, m. p. 208° (decomp.),
[J/]D—470° in water; hydrochloride, [M]n —442° in
water; diacetyl derivative, m. p. 222—224° (decomp.),
[a]D-38-5° in alcohol}.

V. In the preparation of rZZ0-hydroxy-0-phenyl-
cthylamine <{hydrochloride, m. p. 213° (decomp.);
benzoyl derivative, m. p. 148°; benzylidene derivative,
m. p. 111—112°; the d-methylenemmphor derivative,
m. p. 106—108°, [a]n +230° in alcohol, and the
d-mmphm-10-sulphonate, m. p. 125—126°, [M]n
+52-8° in water, are partly racemie compounds} from
styrene by the method previously described (A., 1928,
866), a small amount of abase, CsH 7ST, in. p. 191—193°,
is produced; when a specimen of styrene containing
cinnamyl alcohol was used, a small amount of basic
sidistance, COH 120 N2, m. p. 192°, was formed. The
above cZZ-amino-alcohol absorbs carbon dioxide,
yielding a carbamate. It is resolved by tartaric acid
into the d-base (d-tartrate, m. p. 210°, [Af]n +195° in
water), which with methyl iodide and methyl-alcoholic
sodium methoxide (cf. loc. cit.) gives d-(i-hydroxy-ti-
fhenylethyltrirnethylammoniurn iodide, m. p. 223—
224°, [a]D+4-5° in methyl alcohol. Treatment of this
with silver oxide furnishes a small amount of aceto-
phenone and a dextrorotatory oil, which appears to
consist mainly of d-phenylethylene oxide (or a poly-
meride) together with a little phenylethylene glycol.

. Burton.
of optically active [3-aralkyl-
and p-methylamino-a-hydroxy-
I. G. Farbenind. A.-G.—See

Manufacture
methylamino-
«-propylbenzenes.
B., 1931, 13.

Manufacture of 0-methylamino-z-phenylpropyl
alcohol (“ diephedrine’”). Knoll A.-G. Chem.
Fabr. and W. Klavehn.—See B., 1931, 58.

Esters of phenyltribromomethylcarbinol. J. W.
Howard (J. Amer. Chem. Soc., 1930, 52. 5059—
n060).—Phenyltribromomethylcarbinol, m. p. 72-5—
73°, is obtained when powdered potassium hydroxide
(4 g.) is added with constant stirring to a mixture of
benzaldehyde (37 g.) and dry bromoform (130 g.), the
reaction mixture diluted with ether, filtered, distilled
up to 155°/680 mm., and the residue distilled with
steam. The yield is 16—18 g. The following esters
were prepared : acetate, m. p. 133°; prapionate, m. p.
70-5° butyrate, b. p. 205—207°/220 mm., 1-779,
and benzoate, m. p. 146°. H. Burton.

Di-aS-diphenylethyl ether and di-O-phenyl--/-
anisylethyl ether. c¢c. R. Kinney and W. &G.
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Bywater (J Amer. Chem. Soc., 1930, 52, 4893—
4895).—Di-$-phenyl-a-anisylethyl ether, m. p. 148—
149°, isolated during the attempted oxidation of
0-phenyl-a-anisylethyl alcohol with nitrogen trioxide
in ether, is also formed (in small amount) when the
alcohol is treated with hydrochloric acid in presence of
ether and calcium chloride, and when the product from
inagnesium benzyl chloride and anisaldehyde is decom-
posed with ice and concentrated hydrochloric acid.
In the last case none of the above alcohol is produced.
4-Methoxystilbene is obtained when the alcohol is
treated with ethereal hydrogen chloride. Distillation
of the ether gives a substance, m. p. 107—108°. Di-
a(i-dipkenylethyl ether, m. p. 129-5— 130-5°, is formed
in small amount when a0-diphenylethyl alcohol is
treated with nitrogen trioxide or concentrated hydro-
chloric acid in ether; it is not obtained when the
product from magnesium benzyl chloride and benz-
aldehyde is decomposed. H. Burton.

Action of chloral and trichloroacetic acid on
cholesterol. E. Montionie (Bull. Soc. chim., 1930,
[iv], 47, 1323—1325).—When heated with chloral at
i00° cholesterol is partly isomerised to metacholesterol
[acetate, m. p. 110°; bromide, m. p. 105° (decomp.)].
Trichloroacetic acid at 60—70° and at 100° affords two
fractions, m. p. 121° and 140° mixtures of isomeric
cholesteryl trichloroacetates, the latter fraction being
anhydrous. Attempts to condense cholesterol with
a- or 0-penta-acetylglueose in chloroform solution in
presence of hydrogen chloride did not yield a glucoside.

R. Brightman.

Sterol group. X. Relationship of the fully
saturated derivatives of ergosterol and sitosterol.
F. S.spring (J.C.S., 1930, 2664—2667).—Hydrogen-
ation of ergosterol, m. p. 160°, [a]§ —131° (all
rotations are in chloroform), in presence of palladium-
black and ethyl acetate at 40—50° affords, in addition
to a-ergostenol, some y-ergostenol, m. p. 129—130°,
Mi? +5-1°. The new sterol gives a green colour with
the Tortelli-Jaffe reagent and resists further hydrogen-
ation. Fractionation of the ergosterol from alcohol-
benzene (2:1) and hydrogenation of the less and more
soluble fractions shows that more y-crgostenol is
obtained from the latter fraction. The ergosterol
used is probably a mixture of isomerides. y-Ergo-
slenyl acetate, m. p. 140°,is isomerised by treatmentwith
hydrogen chloride in chloroform into iso-y-ergostenyl
acetate, m. p. 103—104°, [a]]j +4-05°. iso-y-Ergo-
stenol, m. p. 129°, [a]}} +3-7°, is reduced catalytically
(palladium-black) in ether to y-ergostanol, m. p. 137°,
MS +29°, which gives no Liebermann-Burchard
reaction, is isomeric with «//o-a-ergostanol (Reindel
and Walter, A., 1928, 295), and appears to be identical
with the sitostanol, m. p. 136°, [a]» —26°, obtained
from sitosterol, m. p. 137—137-5°, [*]D +38°, from
cotton-seed oil. H.

Carbithioic acids. [Il. ci/cfoHexylcarbithioic
[cyc/ohexanedithiocarboxylic] acid. R. W. Bost
and W. W. w illiam s (J. Amer. Chem. Soc., 1930, 52
4991—4992).—cycZoHexanedithiocarboxylic acid, an oil
[silver salt, m. p. 163°; methyl, b. p. 90°/3 mm., and
ethyl, b. p. 106°/5 mm., esters (both prepared from the
sodium salt and the alkyl sulphate); n-propyl, b. p.
106°/3 mm., and n-bulyl,'h. p. 145°/5 mm., esters (from

Burton.
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the sodium salt and the alkyl bromide).; p-tolmdide,
m. p. 160°},:is obtained from magnesium cycZohexyl
bromide and carbon disulphide by the method
previously described (A., 1930, 340). The acid
decomposes when distilled or exposed to air, does not
give an acid chloride or amide, and when treated with
nitric acid in ether is oxidised to hexahydrobenzoic
acid. H. Burton.

Preparation of benzamide. C. H. Kao and S.
Ma (J.C.S., 1930, 2788).—A mixture of benzoic acid
(200 g.), ammonium carbonate (180 g.), and 95%
acetic acid (300 e.c.) is heated gradually to boiling
and then distilled through a column of glass tubing
(100x2 cm.) at 100 c.c. per hr. until the temperature
at the head of the column is 150°. The residue is
poured into water (2 vols.), neutralised with ammonia,
and crystallised. Two crystallisations from water
give 96—98 g. of benzamide. About half the benzoic
acid is recovered. H. Burton.

Decomposition of benzoyl peroxide by ultra-
violet light. F. Fichter and A. Schnider (Hclv.
Chim. Acta, 1930, 13, 1428—1433).—Ultra-violet
irradiation of benzoyl peroxide in a quartz vessel
gives as much as 70% of the theoretical amount of
diphenyl:  (¢CO2Ph)2— >-2C02+HrPh. Resinous
material is also produced. Decomposition also occurs
in chloroform solution. H. Burton.

Formation of a complex mixture of RMgX
compounds from the reaction between a simple
RX compound and magnesium. H. Gilman and
N. B. st. John (J. Ainer. Chem. Soc., 1930, 52,
5017—5023).—Treatment of the reaction product
from magnesium and bromo- or chloro-benzene (pre-
pared in absence of solvent) with carbon dioxide gives
30—33% of benzoic acid and small amounts of
diphenyl-4-carboxylic acid. The last-named aeid
probably arises owing to intermediate formation of
free phenyl radicals; it could not be isolated when
the Grignard reagent was prepared in ether. The
various reactions which can occur as the result of
radical formation are discussed. H. Burton.

Configuration of norvaline. P. Karrer and
H. schneider (Helv. Chim. Acta, 1930, 13, 12S1—
1291).—dlI-Allylhippuric  (a-benzamido-Ar-pentenoic)
acid, prepared by Sorensen’s method (A., 1908, i, 9S1;
1917, i, 89), is resolved by brucine into d(—)-, m, p. S9°
(potassium salt, '[ajg —32-11° in water), and /(+)-
allylhippuric acids, m. p. 90° (potassium salt, [oi]s
-f-32-9° in water). Oxidation of these active acids by
potassium permanganate gives d(—)-, hi..p. 175°, and
Z(4-)-a-benzamidosuccinic acids, m. p. 176° (potassium
salt, [a]Jo 4-22-4° in water) (cf. Fischer, A., 1899, i,
SS8), respectively. d(—)-a-Benzamidosuccinic acid is
also obtained by benzoylating d-a-aminosuccinic acid.
Oxidation of (ZZ-allylhippuric acid with potassium
permanganate or ozone furnishes fZZ-a-benzamido-
succinic acid (4-H20), m. p. 119° after sintering at 70°.
N -(tm-Dicarboxy-Av-butenyl)phthalamic acid, m. p. 156°
(decomp.), is a by-product in the preparation of
(ZZ-allylhippuric acid.

Reduction of d(—)- and Z(4-)-allylhippuric acids
with hydrogen in presence of platinum and the
theoretical amount of AFpotassium hydroxide affords
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d(—)-, m. p. 97° (potassium salt',[a]}? -13-1° in
water), and 1(4-)-benzoylnorvalines («.-benzamido-n-
valeric acids), m. p. 95° (hydrate, m. p. 64° after
sintering at 40—50°; potassium salt, [<§ 4-14-0° in
water), respectively. Benzoylation of the ethyl ester
of d(—)-norvaline in pyridine gives ethyl a-benzamido-
n-valerate, m. p. 59° [a])? -j-7-98° in alcohol, hydrolysed
by aqueous-alcoholic sodium hydroxide to the above

d(—)-benzoylnorvaline. H. Burton.
Derivatives of anesthesin [ethyl p-amino-
benzoate]. L.cConiglio (Rend. Accad. Sci. Fis,Mat.

Napoli, 1930, [iii], 36, 56—60).—The action of
a-bromoZsovaleryl ciiloride on anesthesin in presence
of 2% sodium potassium hydroxide solution yields
ethyl \i-a-bromoisovaleramidobenzoale,
C02&t-C6H4-NH-CO-CHPh*Br, m. p. 115°. Similarly,
the action of benzoyl chloride gives ethyl p-benzamido-
benzoate, m. p. 15°; that of phthalyl chloride, ethyl
phthalidobenzoate, m. p. 152°, and that of acetyl
chloride, ethyl p-acetamidobenzoate, m. p. 181°.
T. H. Pope.
Electrochemical oxidation of p-toluenesul-
phonic acid. M. Yokoyama (Helv. Chim. Acta,
1930, 13, 1257—1264; cf. Sebor, A., 1903, i, 554).—
Oxidation of a JZ-solution of p-tolucnesulphonic acid
at a lead dioxide or platinum anode (current density
0 05 amp./cm.2) at 70—75° gives a small amount of a
quinone together with formic, mesaeonic, p-sulpho-
benzoic, and 4-sulplio-2 : 3-dihydroxybenzoic acids.
Similar oxidation of o-cresol-4-sulphonic acid (0-66ZV-
solution; lead dioxide anode) affords mesaeonic and
4-sulpho-2 : 3-dihydroxybenzoic  acids. Various
mechanisms are suggested (cf. A., 1929, 1052) to
explain the formation of the above compounds.
H. Burton.
3-Chloro-o-toluic acid and its conversion into
3-chloro-z-hydroxyphtlialide. L. F. Levy and
H. Stephen (J.C.S., 1930, 2788).—3-Chloro-o-tblxlic
acid, m. p. 91-5°, prepared by the usual method from
3-amino-c-toluic acid, is treated with bromine in the
fused state and the resultant product warmed with
dilute sodium hydroxide solution; 3-chloro-u-hydroxy-
phthalide, m. p. 138°, is thereby produced.
H. Burton.
Stereochemistry of diphenyl compounds. XI.
Preparation and resolution of 6-nitro-2-methyl-
diphenyl-2'-carboxylic acid. R. W. Stoughton
and R. Adams (J. Amer. Chem. Soc., 1930, 52, 5263—
5267).—A mixture of methyl o-iodobenzoate and
2-bromo-3-nitrotoluene is treated with copper-bronze
at 270—280° (bath), the resulting mixture heated at
300°, and then hydrolysed with 10% sodium hydroxide
solution, whereby 27% of the theoretical amount of
G-nitro-2-methyldiphenyl-2'-carboxylic acid, m. p. 171—
172°, is obtained. This is resolved by brucine into
the d-, m. p. 171—173° after softening at 167°, [a]J
4-63-1° in methyl alcohol [brucine salt (4-15H20),
m. p. (anhydrous) 172° after softening at 145°, [ajf?
—57-3° in chloroform], and 1-modifications, m. p.
174—175° after softening at 168°, [«]j? —67-7° in
methyl alcohol [brucinesalt (4-H20), m. p. (anhydrous)
173—175°, [afe 4-30-4° in chloroform]. The active
acids raeemise slowly in boiling alkali and more slowly
in boiling butyl alcohol or acetic acid. H.Burton.
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Fulminic acid. XI. Triphenylmethyl chlor-
ide and silver fulminate. H. Wieland and B.
Roseneeld (Annajen, 1930, 484, 236—245).—When
triphenylmethyl chloride is treated with silver
fulminate in benzene with complete exclusion of
moisture, an intense yellow coloration is produced
owing to the formation of the halochromic additive
compound of silver and triphenylmethyl chlorides;
this disappears during the reaction provided an
excess of the chloride is not used. The main product
of the reaction is triphenylacetonitrile oxide (I),
CPh3-CiNIO, m. p. 153—154°, probably formed thus :
CNOAg+GPhgCl — =mCPIlyCCIiN-OAg— >AgClI+l1.
Treatment of I with alcoholic hydrochloric acid gives
triphenylacethydroxamyl chloride., CPhg-CGIIN'OIT, m. p.
178—180? (decomp.), which when heated at 1907
passes into I, and with methyl-alcoholic potassium
hydroxide yields triphenylacethydroxamic acid, m. p.
165—167° (lit. 175—176°), and its methyl ester, m. p.
204°. Reduction of I with tin and alcoholic hydro-
chloric acid affords triphenylacelonitr.ile, m. p. 129°,
whilst treatment with magnesium phenyl bromide
furnishes phenyl triphenylmethyl Icetoxime, m. p. 210°
(benzoyl derivative, m. p. 175°). Treatment of the
oximo with sulphuric acid at 100° gives benzamide
and triphenylcarbinol (formed from the intermediate
benztriphenylmethylamide). Nitrous acid converts
the oxime into the nitroimine, CPlyCPhIN-NO,, m. p.
160° (decomp.), which when heated at 160—180° in an
atmosphere of carbon dioxide decomposes to nitric
oxide, benzonitrile, and triphenylcarbinol.  The nitro-
imine, is reduced by 2% sodium amalgam and 96%
alcohol to the hydrazone, m. p. 189° (isopropylidene
derivative, m. p. 144—145°), of phenyl triphenyl-
methyl ketone, which is converted by treatment with
mercuric oxide in boiling xylene (by way of the
unstable, red diazo-dcrivative) into tetraphenyl-
ethylenc. Reduction of the nitroimine with tin and
aqueous alcoholic hydrochloric acid gives phenyl tri-
phenylmetliyl Jcetimine, m. p. 165°.

When silver fulminate reacts with an excess of tri-
phenylmethyl chloride, a mixture of I and triphenyl-

aceihydroxamyl chloride triphenylmethyl ether (I1),
GPIlyCCIIN-O-GPly m. p. 174—175s, is formed:
CPIlyCCIiINOAg+GPhgGl— >AgCI+Il. This ether

is reduced by tin and alcoholic hydrochloric acid to
a mixture of triphenylacetonitrilo and triphenyl-
methane. H. Burton.

New halogenated sulphonephthaleins. W. C.
Boyd [with A. w.Rowe] (3. Amer. Chem. Soc., 1930,
52, 4951—4959).—Phenols are condensed with tetra-
bromo- and tetraiodo-o-sulphobenzoic anhydrides, pre-
pared by the method of Pratt and Shupp (A., 1918,
i, 177), in presence of stannic chloride, whereby
phenol-tetrahalogenosulphonephthaleins are  pro-
duced. The following are described: phenoltelra-
iodosulphonephthalein(telrabromo-,letraiodo-, lelranilro-,
and diacetyl, m. p. 136°, derivatives), omcresoltetraiodo-
sulphonephthalein, resorcinoUetraiodosulphonephthalein
(telraiodomlphonejluorescein), o-carboxyphenoltetra-
iodosulphonephthalein, phenoUelrabmmosulphonc-
phthalein (feiro6ro?ftO-derivative), resorcinolletrabromo-
snlphonephtlialein, and  o-cresoltetrabromosulphone-
pkthalein; these decompose gradually at high tem-
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peratures.

given.
Tetraiodo-o-benzoicsulphinide, not melted at 345°, is

also described. H. Burton.

Preparation of salicylyl chloride. A. Kirpal
(Ber., 1930, 63, [13], 3190).—Salicylic acid (10 g.)
mixed with thionyl chloride (7 c.c.) and aluminium
chloride (0-02 g.) is warmed at 45—50° until dissolution
is complete. Excess of thionyl chloride is removed in
a vacuum, leaving crystalline salicylyl chloride, m. p.
18°: 5 H. wWren.

Manufacture of arylamides of 4-arylamino-
salicylic acids. 1. G. Farbenind. A.-G.—See B,,
1931, 58.

Manufacture of 5-arylaminosalicylic acids.
I. G.Farbenind. A.-G.—See B., 1931, 58.

Stabilityof magnesium r-mandelate. A.Find-
lay and A.N. campbell (J.C.S., 1930, 2721—2724).—
Determinations of the solubility of magnesium I- and
r-mandiilates in water at 0—40° by the method
previously described (A., 1930, 406) show that the
solubility curve for the Z-salt is simple and it ascends
rapidly above about 30°; the r-salt gives a three-
branched solubility curve, indicating the existence of
a monohydrate (stable up to, about 12?), a semi-
liydrato (stable at 12—29°), and, above 29° an
anhydrous salt. The composition of the hydrates is
confirmed by vapour-pressure measurements. The
composition of the solution in equilibrium with the
I- and r-salts as, solid phases was determined polari-
metrically and plotted in rectangular co-ordinates.
The r-salt exists as a stable, solid phase throughout
the range of temperature used. H. Burton.

Benzylidenepyruvic acid. L.Musajo (Gazzctta,
1930, 60, 669—672).—The m. p. of the dibromide of
benzylidenepyruvic acid (py-dibromo-a-keto-y-phenyl-
n-butyric acid), for which various values are given in
the literature, is 124° for the product crystallised from
a concentrated solution in benzene. If the substance
is kept for some time in a vacuum it then melts at
142—143°. By crystallising from benzene, fractions
which melt at 147—150° can also be obtained. A
preliminary study has been made of the action of
bromine on the oily variety of benzylidenepyruvic
acid, which has also been obtained as a solid amorphous
product. 0.J. Walker.

Lichensubstances. VI. Gyrophoricacid. Y.
Asaiuna and M. w atanabe (Ber.,, 1930, 63, [B\,
3044—3048; cf. A., 1929, 818).—Gryophoric acid
(I, N=H), m. p. about 220° (decomp.), is obtained in
1-4% vyield by successive extraction of Gryophora

The pu ranges of these compounds are

Me Me
n\ AcO-OMMe /\,CO,H
(I° OXI"OH McO-OI"iOH

esculenta with ether and acetone. It is converted by
acetic anhydride containing a trace of concentrated
sulphuric acid into the corresponding tetra-acetate,
m. p. 228°, and by chloroacetyl chloride in presence
of chloroacetic acid andpyridine into the tetrachloro-
acctate (-f-2H20), m.p. 163—164°. It affords a
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characteristic quinine salt, C4H440 IZ2N2,H20, m. p.
162°. With diazomethane it gives methyl tetramethyl-
gyrophorate, m. p. 196—197°. Analysis and deter-
minations of mol. wt. of the acid and its derivatives
confirm the structure I. Umbilicaric acid has the
similar constitution (X = Me). H. Wren.

Reaction between the binary system magnes-
ium-}-magnesium iodide and aromatic alde-
hydes. M. Gomberg and W. E. Bachmann (J.
Amer. Chem. Soc., 1930, 52, 4967—4972).—When
berizaldehyde (3 mols.) is treated with magnesium
(1 atom) and magnesium iodide in ethereal benzene and
the resulting solution hydrolysed with dilute acid, a
mixture of unchanged aldehyde, benzyl alcohol,
benzoin, and resinous material is obtained. The use
of an excess of magnesium leads to the consumption
of 1-5 atoms per 3 mols. of aldehyde; benzyl alcohol
and resinous material are the sole products of the
reaction. The changes taking place are probably :
(@ 2Ph-CHO+Mg+Mgl2 — > 2[CHPh-OMgl]—->
(C'HPh-OMg)2 (1); (b) (CJHPh-OMgl)2+Ph-CHO— >
CHPhBz-OMgl (I1) + CH2Ph-OMgl;

(c) 2QHPhBz-OMgIl-fMg+Mgl*— ~
[CHPh(OMgI)-CPh(OMgl)]2.  Magnesium  methyl
iodide (2 mols.) and hydrobenzoin (1 mol.) afford I,
which reacts with benzaldehyde, forming (after
hydrolysis) benzoin and benzyl alcohol; the presence
of Il in the reaction mixture is established by treat-
ment with magnesium phenyl bromide, whereby tri-
phenylcthylene glycol is produced. These results
support change b. Treatment of Il, prepared from
benzoin (1 mol.) and magnesium ethyl iodide (1 mol.),
with a mixture of magnesium and magnesium iodide
in ethereal benzene gives, after hydrolysis, a small
amount of aPyS-tetraphenylerythritol and much
resiilous material which is apparently identical with
that obtained from benzaldehydo. These results
support equation c.

a-Naphthaldehyde, p-tolualdehyde, anisaldehyde,
and p-chloro- and p-bromo-bcnzaldehydes react with
the system magnesium-magnesium iodide in essenti-
ally the same manner. H. Burton.

Reducing action of compounds containing the
group >CH-OMgIl. R. V. shankland and M.
Gomberg (J. Amer. Chem. Soc., 1930, 52, 4973—
4978).—Treatment of 18 aldehydes (mainly aromatic)

with magnesium iodohydrobenzoinate, (CHPIrOMgl),,
in ethereal benzene gives, after hydrolysis of the
reaction mixture, benzoin and the primary alcohol
formed by reduction of the aldehyde : R-CHO+
(CHPh-OMgl)2 — > CH.2R-OMgl + CHPhBz-OMgl.
Substituted hydrobenzoinates can be used and the
yields of benzoin and alcohol are usually good. The
corresponding magnesium derivatives from benz-
liydrol, bcnzopinacolin, wopropyl, benzyl, and chloro-
benzyl alcohols may also be used. The hydro-
benzoin derivatives are the most effective. The
results favour Marshall’s explanation (J.C.S., 1914,
105, 527; 1915, 107, 509; A., 1925, i, 1428) of the
production of primary alcohols and ketones during
the interaction of aldehydes and Grignard reagents.
H. Burton.
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Beckmann rearrangement. V. Substituted
cinnamaldoximes and cinnamonitriles. K. von
Auwers and M. Seyfried (Annalen, 1930,484, 212—
235).—When a-bromocinnamaldoxime, m. p. 144°
previously described as probably the sya-oxime
(A., 1925, i, 1428), is treated with phosphorus penta-
chloride in ether, tmns-a-bromocinnamonitrile, b. p.
148—150712 mm., m. p. 33—35°, df 1-476, wit,
1-6308, is produced. Treatment with boiling acetic
anhydride gives cw-a-bromocinnamonitrile, b. p.
143—1450/15 mm., df 1-461, nfle 1-6294 (cf. loc. cit.).
These results are understandable when a-bromo-
cinnamaldehyde, 111. p. 73° is regarded as the cis-
derivative ; oximation causes no change in configur-
ation. cis-a-Bromocinnamamide, prepared from the
cis-chloride and ammonia (unless precautions are
taken, the fraas-amide results), is dehydrated by
phosphoryl chloride at 100° (bath) to the cis-nitrile,
also formed from u.$-dibromo-$-phenylpropionitrile,
m. p. 92—93°, and cold alcoholic potassium hydroxide
(1 mol.). Zra?w-a-Bromocinnamamide is dehydrated
by phosphorus pentachloride and oxychloride at
100° to the above frana-nitrile. Treatment of the
cis- and frans-a-bromocinnamonitriles with alcoholic
potassium hydroxide causes considerably more elimin-
ation of bromine from the ira«,s-form; under suitable
conditions both modifications yield the same p-
ethoxycinnamonitrile, b. p. 152—154°/12 mm., df
1-056, nfjc 1-5666, hydrolysed by very dilute sulphuric
acid to benzoylacetonitrile. The fi-dhoxycinnamo-
nitrile, b. p. 163—165°/11 mm., df 1-052, riff 1-5507,
prepared from phenylpropiolonitrile and alcohol by
Moureu and Lazennec’s method (A., 1906, i, 240) is
a stereoisomeric form. Both forms show no differ-
ence in the rates of hydrolysis or reaction with
bromine.

Treatment of phenylpropiolaldehyde with hydrogen
bromide in cold acetic acid gives the unstable p-
bromocinnamaldehyde, b. p. 138—140°/11 mm., df
1-492, nfic 1-6383, which with hydroxylamine hydro-
chloride yields a mixture, in. p. 81°, of oximes, m. p.
63—66° and 103°, separable through the differing
solubilities of their sodium salts. The elimination of
bromine (by treatment with alcoholic potassium
hydroxide) from the aldehyde occurs much more
readily than from the oxime mixture. Acétylation
of the mixture of oximes gives the acetyl derivative,
11 p. 68—69°, of the form of 111. p. 103°.

Oxidation of cis-a-broniocinnamaldehyde with
silver oxide in presence of aqueous-alcoholic sodium
hydroxide affords iraw.s-a-bromocinnamic acid, also
formed (in one case only) when the aldehyde is shaken
with oxygen in chloroform.

Spectrochemical data are given for most of the above
compounds. H. Burton.

Condensation of aldehydes with hydrazones.
Il. Condensation of anisaldehyde and salicyl-
aldéhyde with the respective phenylhydrazones.
I1l. Condensation of salicylaldéhyde, anis-

aldehyde, and P-nitrobenzaldehyde with benz-
aldehydephenylhydrazone. A. Giacalone (Gaz-
zetta, 1930, 60, 81S—821, 821—824; cf. A., 1930,

213).—I1. In presence of zinc chloride, anisaldehyde
(3 mols.) condenses with its phenylhydrazone (2 mols.)
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to form pp'-4 : i'-dimethoxybenzylidenedihydrazino-p"-
methoxytriphenylmethane,
OMe-C8H4-CH(CG14-NH-N:CH-C68H4-OMe)2, m. p.
215—216°. Similarly, salicylaldéhyde and its phenyl-
hydrazone give pp'-2:2'-dihydroxybenzylidenedi-
hydrazino-o"-hydroxylriphenylmethane,
OH-CgH4-CH(CgH4NH-N:CH-CgH4-OH)2, m. p. 240°
(decomp.).

I1l. When condensed with benzaldehydephenyl-
hydrazone in presence of zinc chloride, (1) salicyl-
aldéhyde vyields pp'-dibenzylide?iedikydrazino-0"-
hydroxytriphenylmethane,
OH-C8H4-CH(C6H4NH-N:CHPh)2, m. p. 185°, which
forms a triacetyl derivative, m. p. 109—110°, (2)
anisaldehyde gives pp'-dibenzylidenedihydrazino-p"-
methoxytriphenylmethane, m. p. about 125°, and
(3) p-nitrobenzaldehyde gives pp'-dibenzylidenedi-

hydrazino-p"-nilrolriphenxyhnethane, m. p. 213—

214°, T. H. Pope.
Dioxim.es. LXIX. LXX. G. Ponzio (Gaz-

zetta, 1930, 60, 825—832, 886—893; cf. A., 1930,

1409).—L X 1X. The extension to the glyoximes of the
differentiation, proposed by Hantzsch for the mon-
oximes, into forms stable towards acid and those stable
towards alkali has resulted only in the supposed
discovery of new forms of glyoximes which have no
actual existence. The methods of Scholl (A., 1891,
315), Russanoff (A., 1892, 321), and Wieland and
Semper (A., 1908, i, 108) yield, not a-phenylglyoxime,
but mixtures of this with the @form, and the three
phenylglyoximes described by Russanoff represent
one and the saine compound in more or less impure
condition. With regard to the action of ethereal
hydrogen chloride solution on glyoximes, it is now
established that this reagent isomerises a form of
benzildioximc that does not give a complex nickel
salt into one that does, a form of chloroglyoxime giving
no such salt into another also giving none, a form of
phenylglyoxime giving a nickel salt into one giving
no salt, a form of p-tolylglyoxime giving no nickel
salt into one giving such salt, and the form of p-
tolylglyoxime giving a nickel salt into a form giving
no nickel salt. These results are not in accord with the
configurations which would be attributed to the two
forms of these glyoximes on the basis of Hantzsch
and Werner’s thery.

LXX. Experimental results show that replacement
of one or both oximinic hydrogen atoms of a glyoxime
by one or two acyl groups does not necessarily yield
an acyl derivative of the original glyoxime form, even
although this may be obtained by subsequent hydroly-
sis of the acyl derivative. Hantzsch and Werner’s
hypothesis is found to be inapplicable to the acyl
derivatives of chloro- and amino-glyoxime. Thus,
when treated with chlorine, a- and (3-phenylglyoximes
yield one and the same phenylchloroglyoxime, from
which, by conversion into the 2-benzoyl or the
dibenzoyl derivative, followed by the action of
ammonia, both a- and p-phenylaminoglyoximes are
obtained. 2-Benzoyl-a.-phenylchloroglyoxime,
XOBziCPh-CCKNOH.m.p. 177—178° (slightdecomp.) ;
dibenzoylphenylchloroglyoxime, NOBzICPh-CCI-NOBz,
m. p. 148—149°; 2-benzoyl-a-phenylaminoglyoxime,
m. p. 171—172° (slight decomp.), and 2-benzoyl-a-
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phenylaceXamidoglyoxime, NOBz;CPIVC(NOH)-NHAc,
m. p. 190—191° (slight decomp.), were prepared.
T. H. Pope.
[Aromatic thioketones.] E. Bergmann (Ber,
1930, 63, [B], 3225).—The reaction of aromatic
thioketones with sodium (A., 1930, 1584) has been
observed previously by Schonberg (A., 1925, i, 1300).
H. Ween.
Behaviour of sterecisomeric oximes of afi-un-
saturated ketones when hydrogenated. K. W.
Merz (Ber., 1930, 63, [BJ, 2951—2953).—3-Hydroxy-
4-methoxystyryl methyl ketone is converted by
hydroxylamine hydrochloride in 50% methyl alcohol
into  3-hydroxyA-melhoxystyryl syn-ketoxime hydro-
chloride, m. p. 174° (decomp.). The free syn-oxme,
m. p. 168—169°, is transformed in hot glacial acetic
acid into the anti-oxiwe, m. p. 142—143°. Both
forms yield the same dibenzoyl derivative, in. p. 148—
149°, hydrolysed by alcoholic sodium hydroxide to
the »»¢¢-variety. Hydrogenation of the syu-oximc in
presence of palladised charcoal gives a mixture of
P-3-hydroxy-4-methoxyphenylethyl methyl Kketone,
itsoximc, and y-amino-a-3-liydroxy-4-methoxyplionyl-
butane, whereas the anti-oxime is unchanged under
these conditions. Phenyl styryl «j/»-ketoxime is
converted into ccy-diphenylpropylamine and phenyl
p-methylstyryl «j/»-ketoxime into ay-diphenylbutyl-
amine, whereas the corresponding anti-oximes are
unaffected. H. ween.

Beckmann rearrangement. 1V. Unsaturated
ketoximes. K. von Auwers and M. Seyfried
(Annalen, 1930, 484, 178—211).—Hydroxylamine
reacts with various phenyl styryl ketones in alkaline
solution, forming isooxazolines or tsooxazoles, whereas
in acidic solution the corresponding oximes are
produced. Thus, phenyl styryl ketone and hydroxyl-
amine react in alkaline solution, yielding a mixture of
3 :5-diphenylisooxazoline, m. p. 75° and alkali-
soluble hydroxylamino-oximes (cf. Claus, A., 1S97, i,
189); with hydroxylamine hydrochloride (cf. Henrich,
A., 1907, i, 324), phenyl styryl ketoxime, m. p. 115—
116° (lit. 107—108°), results. This oxime is un-
affected by boiling alkali; it adds bromine in chloro-
form, forming phenyl aP-dibromo-P-phenylethyl ket-
oxime, m. p. 156°, which when heated at 160° gives
hydrogen bromide and 3 :5-diphenyl/«ooxazole, and
with phosphorus pentachloride in ether undergoes
rearrangement to afi-dibromo-fi-phenylprojrionanilide,
m. p. 179°. Phenyl a-bromostyryi ketoxime (A,
1929, 816) undergoes the Beckmann rearrangement,
yielding an impure substituted benzamide (hydrolysis
product benzoic acid). Anisyl styryl ketone furnishes
an oxime, m. p. about 140° (acetyl derivative, m. p.
134—135°), rearranged to cinnam-p-atiisidide, m. p.
152—153°; in alkaline solution, 5-phenyl-3-anisyliso-
oxazoline, m. p. 104-5—105-5°, results (cf. Stock-
hausen and Gattermann, A., 1893, 163). Oxidation
of this j'sooxazoline with chromic and acetic acids gives
5-phenyl-3-anisylisooxazole, m. p. 121°, also formed
from anisoylphenylacetylene and hydroxylamine
(cf. Weygand and Bauer, A., 1928, 187). 1:5-Di-
phenyl-3-anisylpyrazoline, m. p. 140-5—141-5° s
prepared from anisyl styryl ketone and phenyl-
hydrazine in alcohol containing a little acetic acid.



224

Anisyl a-bromostyryl ketone, b. p. 250—253°/13
mm. (cf. Weygand and Bauer, loc. cit.), is converted
into 5-phenyl-3-anisyh'sooxazole or the corresponding
oxime, m. p.” 153°, which undergoes the Beckmann
rearrangement, yielding resinous material (hydrolysed
to anisic acid). Treatment of anisoylphenylacetylene
with hydrogen bromide in acetic acid gives anisyl
(3bromostyryl ketone, m. p. G5—00°, also convertible
into o-phenyl-S-anisyli.sooxazole; the oxime, m. p.
115—116°, is converted by phosphorus pentachloride
in ether into tnms-$-bromocinnam-p-anisidide, m. p.
144°,  Whilst the above (syn) oxime, m. p. 153° is
readily decomposed by aqueous-alcoholic sodium
hydroxide to the phenylanisyltsooxazole, the oxime
of hi. p. 115—11(1° is only partly hydrolysed under
the same conditions (the wooxazolo is also produced),
indicating that it is an nni{-derivative. p-Ethoxy-
phenyl a$-dibromo-$-phenylethyl ketone has m. p. 151—
152°.

The mechanism of the formation of the tsooxazole
derivatives is discussed; they arc formed presumably
through the syn-oximes. The addition of hydroxyi-
amino to aryl a-methoxystyryl ketones (Weygand and
Bauer, loc. cit.) is considered to give oximinoketones
and not hydroxylaminoketones. Moisenheimer’s
views on the Beckmann rearrangement are criticised
and it is considered that the rearrangement is not a
method for determining configuration.

H. Burton.

u-Alkoxyalkylaminopropiophenones. R. T.
Major (J. Amer. Chcrn. Soc., 1930, 52, 5294).—<
Methoxymethylamino-, b. p. 159°/23 mm. (hydro-
chloride, m. p. 155°), and lo-cthoxyethylamino-propio-
phenones, b. p. 151—153°/9 mm., are prepared in
50% and 18% yield, respectively, from acetophenone,
the requisite OA’-dialkylhydroxylammonium chloride,
and trioxymethylene by Mannich’s method (A., 1917,
i, 634). These compounds have only a slight
ansesthetid action. H. Burton.

Synthesis of aromatic hydroxyketones. |.
o- and ;>-Acylphenols with normal chains of
four to nine carbon atoms. G. Sandultesco arid
A. Girara (Bull. Soc. chins., 1930, [iv], 47, 1300—
1314).—Mixtures of o- and p-hydroxyaryl ketones are
obtained in yields of SO—90% of theory when the
reaction product ArOAICU(?) from equimolecular
proportions of aluminium chloride and a phenol is
treated with an acyl chloride at 120—140° in the
absence of a solvent. In presence of nitrobenzene or
other solvent, the yields are lower and operating
difficulties are greater, heptoyl chloride and phenol
in nitrobenzene affording 33% of o- and 46% of
p-hydroxyphenyl hexyl ketone. In the absence of
solvent about 45—60% of o- and 30—10% of p-
derivative are formed, together with a little op-disub-
stituted derivative. The o-hydroxyaryl ketones are
liquids or easily fusible solids, readily soluble in light
petroleum and volatile in steam, the p-isomerides being
non-volatile solids and sparingly soluble. In contrast
to the p-compounds, the o-hydroxyaryl ketones have
little tendency to form alkali derivatives and only
o-butyrylphenol is completely soluble in the equivalent
amount of AFsodium hydroxide. The o-compounds
are benzoylated only with difficulty in presence of
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pyridine, and attempts at methylation with methyl
iodide or methyl sulphate failed. The o-hydroxyaryl
ketones are reduced with difficulty, increasing\vith
the mol. wt., whilst the p-compounds with zinc and
hydrochloric acid readily give the alkylphenoLs in
75—90% yields; the o-compounds require the presence
of acetic acid.

The following are described, the yields being
indicated in parentheses : o- (45%), m. p. 10-5—10-6°,
b. p. 119°/9 mm., dr* 1-0683, Hff* 1-5375 (semicarbazone,
m. p. 192—193°), and p-hydroxyphenyl n-propyl
ketone (30%), m. p. 91—91-5°, b. p. 187—188°/9 mm.
(benzoate, m. p. 107—107-5°), o- (56%), b. p. 130°/10
mm., d-' 1-0435, w[ff 1-5309 (semicarbazone, m. p.
204"—204-5°), and p-hydroxyphenyl «-butyl ketone
(29%), m. p. 63°, b. p. 197-5—198-5°/10 mm. (benzo-
ate, m. p. 92°); o- (56%), b. p. 142—143°/10 mm.,
m. p. 17-2—17-4°, d?11-026, «jJ51-5254 (semicarbazone,
m. p. 179°), and p-hydroxyphenyl «-amyl ketone
(34%), m. p. 61°, b. p. 207—208°/10 mm. (benzoate,
m. p. 105-5°); o- (48%), m. p. 9-8°, b. p. 155—156°/10
mm., dH 1-011, «“? 1-5209 (semicarbazone, m. p. 162°),
and p-hydroxyphenyl «-hexyl ketone (41%), m. p.
91—91-5° (benzoate, m. p. 96-5—97°; acetate, m. p.
46-5°, b. p. 194—195°/9 mm.); o- (45%), m. p. 22-3°,
b. p. 169—170°/11 mm., d210-9989, ng3 1-5169 (semi-
carbazone, m. p. 157—158°), and p-hydroxyphenyl
n-lieptyl ketone (38%), m. p. 62°, b. p. 224—225°/io
mm. (benzoate, m. p. 107—108°); o- (55%), m. p.
18-4°, b. p. 180°/10 mm., dM 0-9887, «£» 1-5139
(semicarbazone, m. p. 164°), and p-hydroxyphenyl
n-octyl ketone (35%), m. p. 54-5°, b. p. 232°/10 mm.,
(benzoate, in. p. 99-8°); o-n-butylphenol (83%), b. p.
109-5—110°/10 mm., da 0-9774, «jf5 1-518 (phenoxy-
acetic acid, m. p. 105-5°); p-n-butylphenol (86%), m.p.
22°, w''5 1-5165, «If3 1-5082 (benzoate, m. p. 27°),
o-n-aenylphenol (72%), b. p. 122—124°/10 mm., da
0-9635, wff3 1-5132 (o-n-amylphenoxyacetic acid, m. p.
77—77-5°), p-n-amylphenol (79%), m. p. 23° b. p.
134—136°/10 mm., «ffM-5119, «if® 1-5038 (benzoate,
m. p. 51—51-5°); o-n-hexylphenol (80%), m. p. —2°.
b. p. 135—136°/10 mm., d? 0-9524, «g3 1-5089
(o-n-hexylphenoxyacelic acid, m. p. 89-5—90°), p-n-
hexylphenol (77%), m. p. 28°, b. p. 146—147°/10 inm.,
w{f3 1-4996 (benzoate, m. p. 26-5°); o-n-heptylphenol
(90%), m. p. 3°, b. p. 147—148°/10 mm., da 0-9432,
«(f3 1-5058 (0-n-lieplylphenoxyacetic acid, m. p. 71-5°);
p-n-heptylphenol (73%), m. p. 26°, b. p. 157°/9 mm.,
nfis 1-4969 (benzoate, in. p. 40-5—41°); o-n-octylphenol
(79%), m. p. 18—18-5° b. p. 160—162°/11 mm., d*
0-9362, «j55 1-5029 (o-n-octylphenoxyacelic acid, m. p.
88—88-5°); p-n-octylphenol (85%), m. p. 41—42°,
b. p. 169°/10 mm., «{?3 1-4938 (benzoate, m. p. 40-5°) ;
o-n-nonylphenol (85%), m. p. 19-5°, b. p. 176—177°/
13 mm., &' 0-9309, «Si* 1-5005 (o-n-nonylphenoxy-
acetic acid, m. p. 75-5°);. and p-xi-nonylphenol (80%),
m. p. 42-5°, b. p. 180—181°, «jf5 1-4920 (benzoate,
m. p. 36-20). R. Brightman.

Structure of p-dimethylaminobenzoin. S. S-
Jenkins [Wlth L. A. Bigelow and J. S. Buck] (J
Amer. Chem. Soc., 1930, 52, 5198—5204).—p-i)i-
metkylaminomandelonitrile, prepared from p-di-
metliylaminobenzaldehyde and dry hydrogen cyanide
in presence of a small amount of calcium oxide, is
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hydrolysed by sulphuric acid at the ordinary temper-
ature to p-dimethylamiiipmandelamide, m. p. 184—
180°, which reacts with ethereal magnesium phenyl
bromide, forming benzoyl-p-dimethylaminophenylcarb-
inol (a-p-dimethylaminobehzoin), m. p. 159—160°
(corr.). This is oxidised by .Folding’s solution to
4-diinethylaminobenzil and reduced by tinand alcoholic
hydrochloric acid containing a little copper sulphate to

a-ii-dimcthylaminodeoxybenzoin, m. p. 127—12S°
(this vol., 92).
p-Dimethylaminobenzoylphenylearbinol (3-p-di-

niethylaminobenzoin), m. p. 1C1—162° (corr.), pre-
pared from mahdelamidc and magnesium p-diniethyl-
aminophenyf bromide, is identical with the supposed
a-derivative, m. p. 163—164°, of Staudinger (A., 1913,
i, 1353). It isreduced as above to a mixture of a- and
p-p-dimetliylaminodeoxybenzoins (cf. loc. cit.). Simi-
lar reduction of p-dimetbylaminohydrobenzoin gives
4-diniethylaminostilbene. H. Burton.

Dioximes. LXXI. G. Ponzio and G. Longo
(Gazzetta, 1930, 60, 893—899).—The action of
Grignard’s reagent on isomeric arylmethylglyoxime
peroxides confirms the view, deduced from the action
of phosphorus pentachloride or sodium ethoxide and
from physico-chemical investigations (cf. A., 1929,
334, 1316; 1930, 226, 581, 621), that the peroxides
with the higher m. p. are furoxans, whilst those with

the lower m. p. arc dioxdiazines. T. Il. Pope.
Anthrone series. 1. Condensation of phthal-
ide with aromatic compounds. Il. Synthesis

of hydroxymethylanthrones. A. Steyermark
[with J. H. Gardner] (J. Amer. Chem. Soc., 1930, 52,
4884—A4SS7, 4887—4892).—I1. The Friedel-Crafts re-
action between benzene andplithalide gives 28% of the
theoretical amount of anthrone (cf. King, A., 1927,
358). The oily product obtained similarly, using
toluene, is oxidised by chromic and acetic acids to
2-methylanthraquinone; it forms some 2-methyl-
benzanthrone when treated with glycerol and S2%
sulphuric acid, indicating that 2-methyl-10-anthrone
is formed in the original condensation. 2-Chloro-
anthraquinone is obtained when the product from
chlorobertzene and phthalide is oxidised; no benz-
anthrone derivative could be isolated. The above
method is not suitable for synthesising unthrones of
definite structure.

1. The following benzylhenzoic acids are preparedbenzyl chloride and sodium hydroxide.

by reducing the corresponding benzoylbenzoic acids
with zinc dust and ammonia : o0-2'-hydroxybenzyl-,

m. p. 133-8—134-5°; 0-2'-hydroxy-3'-methylbcnzyl-,
m. p. 158-2—159°,  0-2'-hydroxy-4'-methylbenzyl-,
m. p. 123—124°, and o0-2'-hydroxy-5'-methylbenzyl-

benzoic acids, m. p. 129—130°. These are converted
by dissolution in sulphuric acid at the ordinary
temperature into 1-hydroxy-; I-hydroxy-2-mcthyl-,
in. p. 207-2—208°; I-hydroxy-3-methyl-, m. p. 258—
259°, and I-hydrozyA-methyl-\0-anthroncs, m. p.
226-2—227°, respectively”. Reduction of 1-hydroxy-
anthraquinones, prepared from the corresponding
0-benzoylbenzoic acids, with tin and hydrochloric acid
in acetic acid gives I-hydroxy-9-anthrones in agree-
ment with the work of Cross and Perkin (A., 1930,607).
The following are described : 1-hydroxy-; 1-hydroxy;
2-methyl-, m. p. 136-2—137°; 1-hydroxy-3-methyl-,
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m. p. 158-2—159°, and 1-hydroxy-A-methyl-9-anthrones,
in. p. 167-4—168-2°. These anthrones are bright
yellow (? benzenoid-quinonoid tautomerism), whilst
their isomerides are colourless. The main product
formed when 2-methylanthraquinone is reduced by-
Barnett and Goodway’s method (A., 1929, 1171) is
2-methyd-10-anthrone (cf. loc. cit.). H. Burton.

Munjisthin. Il. P. C. Mitter and H. Biswas
(J. Indian Chem. Soc., 1930, 7, 839—841).— 6-Meth-
oxy-o-toluidine is converted by the usual method into
2-hydroxy- 6-methoxytoluene, b. p. 242—244°, and
thence into 2 :6-dimetlioxytoluene, m. p. 35° which
reacts with phthalic anhy-dride in presence of alumin-
ium chloride and carbon disulphide, forming o0-2 : 4-di-
methoxy-m-toluoylbenzoic acid, m. p. 180°. When this
is heated with a mixture of concentrated (1 part) and
fuming sulphuric acid (20% SOn; 5 parts) at 100°
(bath), rubiadin methyl ether, m. p. 188—189°, is
produced. This is dcmethylated by aluminium
chloride at 200° to rubiadin. The above acid could
not be oxidised to the corresponding benzophenonedi-
carboxylic acid, which, on ring closure, should yield
munjisthin. The above methyl ether may be
identical with the 3-O-methylrubiadin of Jones and
Robertson (A., 1930, 1167). H. Burton.

Synthesis of munjisthin. P. C Mitter and H.
Biswas (Nature, 1930,126,761; 1931, 127, 166).—
The synthesis' of munjisthin, a dihydroxyanthra-
quinonecarboxylic acid occurring in Rubiammunjislha,
starting with 2-chloro-0-methoxytoluene and phthalic
anhydride, is recorded. L. S. Theobald.

Anthracene derivatives. Il. E.deB.Barnett
and N. F. Goodway (Ber., 1930, 63, [£], 3048—3051).
—1:5-Dimethoxyanthraquinone, m. p. 241°, prepared
by the action of boiling methyl-alcoholic sodium
hydroxide on sodium anthragmnone-1 :5disulphon-
ate, could not be reduced to the corresponding
anthrone. 1:5-Diphenoxyanthraquinone is trans-
formed by stannous chloride and concentrated hydro-
chloric acid in boiling glacial acetic acid into 1 :5-

diphenoxyanthrone, X <£jj>X or X < ~)H)>X,

(X=COH30Ph), m. p. 166°, which is recovered
unchanged after treatment with magnesium methyl
iodide or magnesium benzyl chloride and does not
afford a mono- or di-benzylanthrone when boiled with
1:5-Di-
phenoxyanthranyl acetate has m. p. 165°. Bromine in
carbon disulphide converts the anthrone into 10-
bromo-1 : 5-diphenoxyanthrone, m. p. about 180—183°
(decomp.), from which the following compounds are
derived by the usual methods: 1 :o-diphenoxy-10-
ethoxyanthrone, m. p. 148° (whence the corresponding
acetate, m. p. 238°); \Q-piperidino-\ :5-diphenoxy-
anthrone, m. p. 136° I()-anilino-1 : o-diphenoxy-
anlhrone, m. p. 159° (decomp.); 10-methylanilino-I : 5-
diphenoxyanthrone, m. p. 159° after softening; 1: 5-
diphenoxy-10--p-dimethylaminophenylanthrone, m. p.
250° (decomp.). Phthalic anhydride is converted by-
dipheny-1 ether in presence of aluminium chloride and
carbon disulphide into 0-4'-phenoxybenzoylbenzoic
acid, m. p. 162°, which is not transformed into the
corresponding anthraquinone by sulphuric acid; it is
reduced by zinc dust and ammonia to o0-4'-phenoxy-
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benzylbenzoic acid, ra. p. 128°, which could not be
converted into the corresponding anthrone.
H. Wren.

Derivatives of hydroxyaminomethylanthra-
quinones and dihydroxydianthraquinonylethyl-
enes. 1l1. H. de Diesbacii, P. Gubser, and H.
Spoorenberg (Helv. Chim. Acta, 1930, 13, 1265—
1274; cf. A., 1929, 70; 1930, 607).—I-Chloro-2-
aminoanthraquinone is converted by short treatment
with nitrosyl sulphate at 180—200° into I-chloro-2-
hydroxyanthraquinone, m. p. 224°, which reacts with
A'-methyloltrichloroacetamide in cold sulphuric acid,
forming I-chloro-2diydroxi/-3-trichloroacetamidomethijl-
anthraquiiione, m. p. 204°. Hydrolysis of this with
boiling 10% sodium hydroxide solution gives, instead
of the expected amino (or its oxidation product) (cf.
loc. cit.), probably impure $-amino-a.$-di-(\-chloro-2-
hydroxy-3-anthraquinonyl)ethyl alcohol, m. p. about
250°; ammonia is evolved during the hydrolysis.
Alizarin reacts with dimethylolcarbamide and" N-
methylolphthalimide, forming a-(l : 2-dihydroxy-3-
aiithraquinonyl)methyl - y - hydroxymethylcarbamide,
m. p. 204°, and 1:2-dihydrozy-S-phtlialimidoitiethyl-
anthraquinone, m. p. 310° respectively. Hydrolysis
of the former of these with 65% sulphuric acid at 160°
gives 1 : 2-dihydroxy-3-aminomethylanthraquinone (the
acetate is formed by hydrolysis of the carbamide with a
saturated solution of hydrogen chloride in acetic acid
at 170° and partial neutralisation of the resulting
product), whilst treatment of the latter first with boil-
ing 23% sodium hydroxide solution and then with 90%
acetic acid at 170° furnishes $-amino-y.$-di-(\ ®2-di-
hydroxy-3-anthraquinonyl)ethyl alcohol.

2-Hydroxyanthraquinone condenses with di-
methylolcarbamide, forming s-di-(x-2-hydroxyantlira-
quinonyl)methylcarbamide, m. p. 250°, which is stable
towards alkaline hydrolysis, but is converted by
hydrochloric acid at 150° into a mixture of the
reduced form of s-di-(a-2-hydroxyanthraquinonyl)-
ethylenediamine and the corresponding glycol (cf.
loc. cit.)). s-Di-{i-2-hydroxy-3-carboxyanthraquinonyl)-
methylcarbamide, decomp. 318°, is hydrolysed by
boiling hydrochloric acid to a mixture of 2-hydroxy-
1: d(N)-isojtyrroleanthrone-3-carboxylic acid and 2-
hydroxy-l-aminomethylanthraquinone-3-carboxylic acid.
The former of these is obtained when the latter is
heated. Neither of these substances is oxidised to the
corresponding ethylene derivative by nitrous acid or
oxygen in alkaline solution (cf. loc. cit.).

3-Chloroalizarin, anthragallol, and 1-hydroxy-
naphthacenequinone condense normally with [Y-
methylolamides (no details given); the resulting
products could not be hydrolysed. H. Burton.

Derivatives of veratrole and of methylvanillin.
1. 2 :3:6:7-Tetrameth.oxyanthraquinone.

B. L. Vanzetti and A. Oliyerio (Gazzetta, 1930, 60,

620—632; cf. A., 1927, 462).—Contrary to von
Konek and Szamak’s statement (A., 1922, i, 458), the
preparation of m-hemipinic acid from methylvanillin
(veratraldehyde) by Perkin and Robinson’s method
(J.C.S., 1907, 91, 1073) does not give good results. A
more satisfactory procedure consists in converting
veratraldehyde, by treatment with sodium in ethyl
acetate solution, into 3 :4-dimethoxycinnamic acid,
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reducing this with sodium amalgam to obtain 3 :4-
dimethoxydihydrocinnamic acid, condensing the latter
by means of phosphoric anhydride to hydrindone, and
oxidising the hydrindone with dilute nitric acid (1 : 3).
Condensation of m-hemipinic anhydride with vera-
trole in carbon disulphide solution in presence of
aluminium chloride yields 4:5:3": A'-tetramcthoxy-2-
benzoylbeiizoic acid, m. p. 217—218° (uncorr.), which
gives (1) 4 :5-dimethoxy-2-[3 :i-dwiethoxyphenyl)-
mphthalide, m. p. 238°, when reduced with zinc dust in
sodium hydroxide solution, (2) 4:5:3': i'-tetra-
methoxy-2-benzylbenzoic acid, m. p. 165—166°, when
reduced with zinc dust in acetic acid solution, and
(3) 2:3:6: 7-tctramethoxy-G-anthrone, m. p. 282—
284° (dccomp.), when treated witli concentrated
sulphuric acid at a low temperature. Oxidation of
the anthrone by either chromic acid or hydrogen
peroxide yields 2 : 3 :6 : 7-letramethoxya7ithraquinone,
m. p. 345°, which may also be obtained, in small yield,
by oxidising 2:3:6: 7-tetramethoxydihydroanthra-
cene with sodium dichromate in acetic acid solution.
Demethylation of 2:3:6:7-tetramethoxyanthra-
quinone by treatment with hydrobromic acid gives
2:3:6: 7-tetrahydroxyanthraquinone, decomp, above
360°, which forms a telra-acetyl derivative, in. p. 300°
(decomp.). T. H. Pope.

5:6:5": 6'-Dibenzo-Anv’'-dihydro-l :2 :1 ':2"-
anthraquinoneazine. E. Schwenk and H. w ald-
mann (J. pr. Chem., 1930, [ii], 128, 320—326).—
Treatment of 4-chloro-2-a-naphthoylbenzoic acid with
sulphuric acid at 58—60° gives 2-chloro-5 : G-benz-
anthraquinone, m. p. 222—223°, converted by ammonia
and cuprous chloride at 180° mainly into 2-amino-G : 6-
benzanlhraquinone, m. p. 283—285°, together with a
small amount of probably the 2-amino-I-hydroxy-
derivative. Fusion with potassium hydroxide of a
mixture of the amino-derivative and potassium acetate
at' 250—270° affords 5:6:5': G'-dibenzoINW-di-
hydfo-1:2: 1" 2'-anthraquinoneazine. This gives a
deep blue vat with alkaline hyposulphite, which passes
readily, on further reduction, into a dirty brownish-
violet ; cotton is dyed blue.

The Friedel-Crafts reaction with naphthalene-2 : 3-
dicarboxylic anhydride and chlorobenzene yields
3-p-chlorobenzoyl-p-naphthoic acid, m. p. 215—220°,
converted by treatment with zinc chloride and a little
acetic acid at 200—250° into 2-chloro-6 : 7-benzanthra-
quinone; ring closure can be effected by p-toluene-
sulphonyl chloride at 180°. This chloro-compound
gives a green vat with alkaline hyposulphite.

. Burton.

Monosubstitution derivatives of retene. G.
K omppa and E. Wahiforss (J. Amer. Chem. Soc.,
1930, 52, 5009—5017).—Treatment of retene with
chlorine in cold carbon tetrachloride containing a
little iodine gives a mixture, b. p. 195—205°/10 mm.,
of chloro-derivatives, part of which distils at 350—
351°/747-6 mm. (the remainder resinifies), oxidised by
chromic and acetic acids to retenequinone. Introduc-
tion of a carboxyl group into retene by Liebermann and
Zsuffa’s method (A., 1911, i, 202, 387) affords a
retenecarboxylic acid, m. p. 229—231° (cf. loc. cit.)
[sodium salt (+5H20); methyl ester, m. p. 96—97°;
amide, m. p. 224—226°], oxidised to retenequinone-
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carboxtjlic acid, m. p. 237—240°; the carboxyl group
does not enter the 9- or 10-position, whereas chlorine
does. Addition of sulphuric acid (d 1-84), with
vigorous stirring, to retene at 99° (bath) gives a
relenesulphonic acid, m. p. 188—189° (methyl ester,
m. p. 164—-166°, prepared from the potassium salt and
methyl sulphate ; ammonium salt); when sulphon-
ation is effected at 200°, an isomeric relenesulphonic
acid, m. p. 121—123° [ammonium, sodium (+3H20),
potassium, barium (+2H2), strontium (+4H20),
calcium (+4H20), and copper (-j-5H20) salts;
sulphonyl chloride, m. p. 146-5—148°; sulphonamide,
m. p. 206—207-5°; methyl ester, m. p. 117—119°],
results. Mixtures of the acids are separable through
the differing solubilities of their ammonium, potassium,
or sodium salts in water. Both acids are oxidised by
chromic and acetic acids to retenequinonesulphonic
acids (potassium salts). Potassium hydroxide fusion
of the less fusible acid gives a retenol, m. p. 200—202°
(picrate, m. p. 151—152°); the more fusible acid
yields a retenol, m. p. 158-5—159° (picrate, m. p. 145—
146°; acetate, m. p. 132—134°), which couples with
diazobenzenesulphonic acid. H. Burton.

Solutions of gallic acid and tannin ; influence
of colloids on the crystal form and solubility of
gallicacid. L.E.steenhuisen (Pharm. Weekblad,
1930, 67, 1269—1281).—The inhibition of crystallis-
ation of solutions containing 2% of gallic acid, and
variations in form of crystals obtained from solutions
containing 3% of the acid, as a consequence of the
presence in varying quantities of different colloids,
are described. When tannin is present, the separated
crystals contain very much smaller proportions than
correspond with the ratios of tannic to gallic acid in
the solution. A modification of Fleck’s copper acetate
method suitable for determination of tannin and gallic
acid together in solution is described. s. 1. Levy.

Rotenone. [IX. Alkalifusion of derivatives of
rotenone. H. L. Haller and F. B. LaForge. X
Cleavage of derritol and rotenol. L. E.smith and

F. B. LaForge (J Amer. Chem. SOC., 1930, 52,
4505—4509, 4595—4598).—I1X. Fusion of derritol,
¢soderritol, dehydrorotenone, rotenol, dihydroxv-

rotenonic acid, or fsodihydroxyrotenonic acid with
potassium hydroxide at 200—210°, gives, in each case,
isotubaic acid (cf. A., 1930, 1043). All the above com-
pounds and dihydroderritol methyl ether (potassium
hydroxide fusion product dihydrotubaic acid) contain
either the lactone group or its hydrolysis group; cleav-
age does not occur at the keto-group. Similar fusion of
dehydrodihydrorotenonic and dihydrorotenolic acids
affords unidentified phenolic acids, m. p. about 175°
and about 159° respectively, whilst rotenonic and
dihydrorotenonic acids give non-crystalline products.
X. Oxidation of methylderritolic acid (A., 1930,
781) with alkaline hydrogen peroxide affords a tri-
methoxyphenylacetic acid, in. p. 93°, oxidised further
by alkaline potassium permanganate to a trimethoxy-
benzoic acid, m. p. 78—80° (amide, m. p. 173°). These
results make probable Butenandt’s suggestion (A,
1928, 1017) that derritol contains the 2-hydroxy-5 : 6-
dimethoxyphenylacetyl group. Oxidation of dihydro-
rotenolic acid (loc. cit) with alkaline hydrogen
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peroxide furnishes a dimethoxy-acid, C12H140 5, m. p.
91—92°. H.

Constitution of santonin. I1l. Proof of posi-
tions of methyl groups. G. R. clemo and R. D.
Haworth (J.C.S. 1930, 2579—2582; cf. A., 1930,
919; Ruzicka and Eichenberger, A., 1930, 1442).—
Reduction of tetrahydrosantonin by Clemmensen’s
method gives deoxytetrahydrosantonin, m. p. 141—
142°, which is further reduced by hydrogen iodide and
red phosphorus to an iodine-containing oil, which,
after treatment with sodium amalgam and alcohol,
followed by distillation over soda-lime, gives. 1 : 4(a)-

Burton.

dimethyl-1-cthyldecahydronaphthalene (annexed for-
vr,,nfi far mula), b. p. 120—125°/20 mm.
2 This could not be successfully

HCX ~CH jOHEt dehydrogenated by selenium,
H2Zn /Ck JCH2 but deoxytetrahydrosantonin is
it\ (| readily dehydrogenated to 1-
2 X 2 methyl-7-ethylnaphthalene (A,

1930, 593), the 5-methyl group
being thereby removed. The location of the second
methyl group in the 5-position is therefore proved,
and the structure previously assigned (loc. cit.) con-
firmed. H. A. PIGGOTT.

Oxidation of abietic acid with mercuric
acetate. G. Rouin (Bull. Inst. Pin, 1930, 155—
157).—Abietic acid, [a]D —92°, when heated under
reflux with 3 mols. of mercuric oxide in acetic acid,
gives a monocarboxylic acid, C2H2804, m. p. 198—
200°, [a]D-(-29-8°, probably diketonic but yielding no

oxime, phenylhydrazone, semicarbazone, or quin-
oxaline. C. Hollins.
Fungus dyes. X. Xylindein, the dye of

the green mould of decayed wood. F. Kogl,
H. Erxieben, and (in part) G. de Voss (Annalen,
1930, 484, 65—84; cf. A., 1925, i, 1440).—Xylindein
is converted by aqueous sodium hydroxide into the
tetrasodium salt of xylindeic acid, which, with silver
nitrate, even in excess, gives a disilver salt, convertible
by methyl iodide into a dimethyl ester. This forms a
tetra-acetyl derivative and a disemicarbazone, and is
reduced by zinc dust in presence of sodium acetate
and acetic anhydride to a hexa-acetyltetrahydroleuco-
dimethyl ester which no longer forms a semicarbazone.
As xylindein itself gives a tetra-acetyl derivative, but
has no free carbonyl groups, the occurrence of such
in xylindeic acid, which still contains only four
hydroxyl groups, may be explained by the presence
in xylindein of two lactonic systems derived from
enolic structures: C2H203(0H)4(C0'0,0,CIC<)i
+2Ha0— "C28H2Z0 3(0H)4(C02H)2(C0-CH<)2 This
is supported by the catalytic hydrogenation of
xylindein, the product of which, when treated with
sodium hydroxide, gives the sodium salt of tetra-
hydroxylindeic acid which contains two carboxylic
and two secondary alcoholic groups; thus the crude
sodium salt gives a tetrasilver salt, which with methyl
iodide forms a dimethyl ether dimethyl ester (tetra-acetyl
derivative, not reduced by zinc dust).

Reduction of xylindein with sodium hyposulphite
gives a yellow leuco-compound by addition of 1 mol. of
hydrogen, the tetra-acetyl derivative of which, like the
hexa-acetyltetrahydroleuco-ester, shows two reactive
hydrogen atoms by Zerewitinov’s method. Quantit-
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ative oxidation with potassium permanganate of the
sodium salt of xylindeic acid occurs with absorption
of 36 atoms of oxygen, aiid yet catalytic reduction
of its methyl ester at SO—120° and 120—180 atm. of
hydrogen leads only to a hexahydro-eompound (iso-
lated as tetrapiethyl ether, m. p. 247°). The hexa-
acetyl-leuco-ester, alone among the derivatives tried,
is degraded to phenanthrene by distillation with
zinc dust, and it is suggested that the colour of the
dye is due to a 2 : 7-phenanthraquinone structure, the
failure to acetylate the hydroxyl groups produced
by reduction being ascribed to steric hindrance,
probably by odAo-substituents.

An acid, CH260 12C14, decomp. 225—230° without
melting, of unknown constitution, results from the
action of hydrogen peroxide and hydrochloric acid
on xylindcin. [?ission of xylindein by heating with
alcoholic potassium hydroxide of b. p. 175° gives an
acid, C13Ha0OJ0 or CI3H 10010, m. p. 216° [the diacetyl
derivative, m. p. 199° (trimethyl ester, m. p. 165°), is
converted by catalytic reduction into a substance of
m. p. 180—184°], w-butyric, and acetic acids.

H. A. Piggott.

Chondridin. V. V. savjalov and P. P. Miito-
vanov (Jahrb. Univ. Sofia Med. Fak., 1928, 7, 14;
Chem. Zentr., 1930, ii, 249—250).—When a solution
of cliondrosin is heated with barium hydroxide solution
barium chitdnate and lutidine are formed. The
hydrolytic products of cliondrosin afford with benzoyl
chloride chitose tribenzoate; when heated under
pressure with dilute oxalic acid solution they yield
hydroxymethylfurfuraldehyde. Dry distillation of
chondroitinsulphuric acid or dried cartilage with
calcium oxide affords Ilutidine. The formula
CjdH j-06N is attributed to chondrosin. Chondridin
was obtained from tracheal cartilage chondrosin
syrup by treatment, after dilution, with ammonium
oxalate, evaporation, and extraction with alcohol
and ether, followed bydecolorisationand crystallisation
at 40°. The composition of the chondridin crystals
indicated the formula C12H MO1ON,H20. Chondridin
is not considered to be a lactone. Chondrosin is re-
garded as a lutidinecarboxylic ester of chitose.

A. A. Eldridge.

Isoprene and caoutchouc. XXIV. Reduction
of caoutchouc with hydriodic acid. H. staudin-
ger and J. R, senior. XXV. Polymeric homo-
logous hydrocaoutchoucs. H. Staudinger.
XXVI. Hemicolloidal hydrocaoutchouc. H.
Staudinger, E. Geiger, E.Huber, W.Schaar, and
A. sciiwaibach. XXVII. Relation between
viscosity and mol. wt. for hydrocaoutchoucs.
H. Staudinger and R. N odzit. XXVIII. Fraction
ation and cracking of hydrocaoutchouc. H.
Staudinger and W. Schaal. XXEX. ngh
molecular hydrocaoutchouc. H.staudinger and
W.Feisst. XXX. Hydromethylcaoutchouc. H.
Staudinger, M. Brunner, and E. Geiger (HEIV.
Chim. Acta, 1930, 13. 1321—1324, 1324—1334,
1334—1349, 1350—1354, 1355—1360, 1361— 1367,
1368—1374).—XXIV. When caoutchouc is heated
with red phosphorus and hydriodic acid (d 1-96) at
245—250° and 280°, the products formed are saturated
hydrocarbons with J/=1760 and 1220, respectively.
These products cannot be distilled (cf. Berthelot,
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Bull. Soc. chim., 1868) [ii], 10, 436; 1869, [ii], 11,
33). They are probably formed by reduction of
partly cyclised fragments of the original caoutchouc
molecule which result from the cracking process;
cyclisation occurs under the influence Of the acid.

XXV. The physical properties off the various
hydrocaoutchoucs described in the literature and the
following papers are discussed. Hydrocaoutchoucs
prepared by hydrogenation in absence of solvents at
relatively high temperatures are hemicolloids (a 5%
solution in carbon tetrachloride is a sol); at lower
temperatures in presence of solvents eucolloidal
hydrocaoutchoucs are produced (5% solutions in
carbon tetrachloride are gels).

XXVI. Hydrogenation of caoutchouc in presence
of varying amounts of different catalysts at 275—
285° by the method previously described (A., 1922, i,
1043) gives products of widely differing character
according to- the amount and the activity of the
catalyst used. Thus the hydrocaoutchouc obtained
with only a small amount of an active nickel (or
cobalt) catalyst is much less complex than that
formed using equal parts of caoutchouc and catalyst.
In the last case reduction occurs at a greater rate than
thermal fission of the caoutchouc molecule. Platin-
um catalysts (cf. loc. cit.) give the simpler products,
but with copper catalysts abnormal reduction occurs.
The products formed during abnormal reduction
are hydropolycycfocaoutchoucs; cyclisation of the
hemicolloidal polyprene chains occurs beforereduction.
Reduction of a caoutchouc which has been allowed to
swell in cyc/ohexanc (the solvent is removed before
reduction) in presence of half its weight of a very
active nickel catalyst at 270°/55 atm. affords a hydro-
caoutchouc of very high mol. wt., which is stable at
270°. In this case, reduction occurs' before any
fission. Guttapercha and batata are reduced in
presence of equal amounts of nickel catalysts to
products similar to the hydrocaoutchouc obtained
under the same conditions.

XXVII. The same relationship exists between the
viscosity and mol. wt. of pure hydrocaoutchoucs
(prepared by rapid reduction on a small scale) as for
polyprenes (A., 1930, 609, 782). With technical
products (obtained by large-scale processes using little
catalyst), it is found that the mol. wt. calcuated
from the expressions M"=%pJcKm and JI=/iTcAan
(cf. loc. cit.) are much greater than those determined
in benzene.

XXVII. An ether-soluble hydroeaoutchoue (il/=
14.000) is fractionally precipitated from its ethereal
solution by alcohol. Viscosity determinations of the
5 fractions obtained show that the original product
is a mixture of polymeric homologues (M—5000—
21.000); the viscosity of 0-5M -solutions in carbon
tetrachloride increases with rise in mol. wt.

Contrary to the statement of Pummerer and Koch
(A., 1924, i, 1214), unsaturated compounds are ob-
tained when hydrocaoutchouc is distilled in a high
vacuum. The various fractions obtained from a
hydrocaoutchouc of ilf=16,000 have b. p. below 100°/
0-1 mm. to above 300°/0-1 mm., and the corresponding
mol. wt. vary from about 180 to 960 lodine chloride
titration of the various fractions shows that they
contain 2-6—13-7 isoprene units per double linking.
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XXIX. Reduction of the ether-soluble caoutchouc
of Pummerer and Koch (loc. cit.) with hydrogen in
presence of platinum oxide and hexahydrotoluene in
the cold gives a hydrocaoutchouc with a mol. wt. of
about 30,000. A similar product is obtained from a
caoutchouc (47=70,000) using an active nickel
catalyst at 1SO—200°/100 atm. The hydrocaout-
choucs are purified by precipitation from solutions in
hexahydrotoluene by methyl alcohol. The specific
viscosity of 0-lil/-solutions of these products in tetra-
hydronaphthalene is the same at 20° and 60°; with
0-5il/-solutions the specific viscosity is greater at the
lower temperature owing to strong association.
Solutions of the high-molecular hydrocaoutchoucs show
only slight deviations from the Hagen-Poiseuille law.

XXX. Hydrogenation of methylcaoutchouc «in
presence of an active nickel catalyst at 260—270°/90
atm. gives a hemicolloidal hydromethylcaoutchouc
with a mean mol. wt. of only 1600. Reduction in
presence of 0-025 part of platinum-black at 270—
280°/80—100 atm. gives a mixture of products
separable by ether-alcohol and distillation into
fractions with 3/= 168—1000; the fraction of lowest
mol. wt. is probably a tetramethyloctane. The ease
of fission of methylcaoutchouc, caoutchouc, and buta-
diene caoutchouc during reduction under the same

conditions is in the order quoted. H. Burton.

Synthesis of menthyl hydrogen phosphates. .

K. P. Jacobsoiin and J. Tapadinhas (Compt rend.

Soc. Biol., 1930, 104, 432—A434, 434—A436; Chem.

Zentr., 1930, ii, 1221).—The preparation of the esters

CIH190PO(OH),, (CIH190)POO0H, and

t% H19-0+0(0OH):0d+)(OH)-<>CI1H is described.
A. A Eldridge.

Menthone series. VIIlI. Characterisation of
the optically active menthylamines. J. Read
and R. A. storey (J.C.S., 1930, 2761—2769).—Tho
four stereoisomeric menthylamines have been prepared
in quantity and various physical properties of the
free bases and of a large number of their acyl deriv-
atives (prepared by the action of the appropriate acid
chloride or anhydride in dry benzene) have been
determined. The following new or revised physical
data are recorded, the values for [a]u being for the
homogeneous state and in chloroform, respectively:
/-, b. p. 81—82°/12 mm., d'f (corr.) 0-8525, rif, 1-4600,
[a]© —44-53°~ —38-2°; d-neo-, b. p. 84°/13 mm., df
(corr.) 0-8551, rig 1-4614, [ajg +15-12°, +8-7°; d-iso-,
b. p. 87°/13-5 mm., ¢ (corr.) 0-8632, rig 1-4659, [a]u
+28-96°, +29-4°; and d-neoiso-, b. p. 89°/14-5 mm.,
df. (corr.) 0-8636, rig 1-4670, [«], +2-32°, +10-7°,
-menthylamines. The density and refractive index are
higher for the iso-bases than for the others, thus sup-
porting the supposed derivation of the former from
the cis-ketone, d+somenthone. Striking alterations
in rotatory power occur when the bases are dissolved
in chloroform, decreases of 14% and 42% being shown
by the I- and d-neo-base, respectively, and increases of
1-6% and 360% for the d-iso- and d-neoiso-ha.se,
respectiveh’. The following acyl derivatives are
described, all rotations being in chloroform at 25°:
formyl-, m. p. 102—103°, [«]E -83-8° ; acetyl-, m. p.
145°, [ajft —81-7°; proplonyl- m. p. 88°, [«]» —76- 6°
w-butyryl-, m. p. 73°, [a]t) —70-9°; Isobutyryl- m. p.
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128°, [<¥]§-66-5°; isovaleryl-, m. p. 110°, [aji? -64-7°;
w-hexoyl-, m. p. 60°, [a]?? -71-2°; w-octoyl-, m. p, 57°,
[a]* —53-2°; chloroacetyl-, m. p. 76°, [a]?? —71-9°;
bromoacetyl-, m. p. 103°, [a]ri —61-6°; benzoyl-, m; p.
157°, [«]“ -62-8°; phenylacetyl-, mi p. 106°, [*]l)
—60-4°;  2-naphthalenesulphonyl-, m. p. 135°, [a])?
-53-3°; andanisoyl-,m. p. 183°, [a]“—57-7°, -I-menthyl-
amine; formyl-, m. p. 117—118°, [a][? +53-8°; acetyl-,
m. ji. 169—170°, [a]f? +53-0°; propionyl-,, m. p. 149°,
[a]'(? +48-3°; n-but.yryl-, m. p. 104°, [a]“ +46-8°; iso-
liutyryl-.m.p. 160—161°, [a]?? +47-5°; wovaleryl-, m. p.
132°, ia]f)+42-8°; n-héxoyl-, m. p. 65°, [a]?? +40-0° ; n-
octoyl-, m. p. 7S°, [a]?? +36-7°; chloroacetyl-, to. p. 150°,
[aln +50-7°; bromoacetyl-, m. p. 160°, [a]j? +40-9°;
bonzoyl-,m.p. 121-5°; [a]“+22-7°;jphenylacetyl-,m.p.
120°, [a]“ +34-5°; 2-naphthalenesulphonyl-, m. p. 208°,
MI> +43-7°; and anisoyl-, m. p. 130°, [ajf? +21-1°, -d-
neomenthylamine; formyl-, m. p. 45—46°, [oc]fi + 31-3°;
acetyl-, to. p. 77—79°, [aji? +30-7°; propionyl-, m. p.
83°, [a]" +27-7°; ?i-butyryl-, [a]* +23-9°; isobutyryl-,
m. p. 116° [a]g +22-S°; i-sovaleryl-, m. p. 82° [a]j?
+27-0°; n-hexoyl- [oi]f, +24-9°; n-ocloyl-, [ajf) +23-3°;
chloroacetyl-, m .82°, [«]§ +30-0°; bromoacetyl-,
m. p. 80°, [a]" +30 3°; benzoyl-, m. p. 97—9S°, [a]*
+ 18-3°; phenylacetyl-, m. p. 103°, [ajtl +33-3°; 2-
naphthalenesulphonyl-, m. p. 80—81°, [ajtl -2-8°; and
anisoyl-, 11. p. 121°, [a]® +25-3°, -d-ilomenthylamine;
formyl-, [a](? —3-9°; acetyl-, m. p. 99—100° [a]'g
-2-6°; propionyl-, m. p. 103°, [a]* 0°; u1-bulyryl-, [a]lg
—1-0°; isobutyryl-, m.p. 128°, [a]“ —3-7°; isovaleryl-,
m. p. 99°, [Xjg -4-1°; ?i-hexoyl-, m. p. 50°, [ajg 0°;
?i-octoyl-, 111. p. 55°, [aj* -1-2°; chloroacetyl-, to. p.

80°, [a]* —9-8°; bromoacetyl-, 11. p. 100° [a]g
—7-5°; benzoyl-, m. p. 151°, [a]* —10-4°; phenyl-
acetyl-, m. p. 109°, [a],? —3-4°; 2-naphthalene-

sulpiionyl-, 111. p. 120°, [a]* —10-7°; and anisoyl-, 111. p.
156°, [«]§ —9-5°, -d-neoiso-menthylamine. The
rotatory powers of these derivatives conform in
general to the numerical relationship I->l-iso>I-neo
>|-neoiso, whilst the m. p. observe the sequence
d-neo>I->d-neoiso>d-iso. The comparative velocity
of reaction of tho stereoisomeric bases with various
acid chlorides, anhydrides, and aldehydes, has been
determined by allowing equimoleoular mixtures of
pairs of the bases to react with an insufficient quantity
of the reagent, and determination of the composition
of tho product by its rotatory power. The results
indicate the sequences d-neo, d-iso, and d-neoiso>I-;
and d-neo, and d-neoiso>d-iso. Condensation of the
menthylamines with d-, |-, and dl-camphor-10-
sulphonyl chloride indicates that the reaction is more
rapid between molecules which display rotation in
opposite senses. Thus are obtained : d-camphor-10-
sulphonylA-menihylamine, 111. p. 139°, [a]D —28-0°,
-d-neomenthylamine, m. p. 113°, [a]D +33-1°, and
-d-isomenthylamine, m. p. 169°, [ct]D +29-7°; \-cam-
phor-10-sulphonyl-lI-, m. p. 143° [alp ! —60-9°,
-d-neo-, m. p. 115°, [a]p +7-3°, and -d-iso-, m. p. 140°,
[a]D—15-8°, -menthylamine (all rotations in benzene at
about 16°); and 0\-camphor-10-sulphonyl-d-nco-
menthylamine, m. p. 115° [a]D+21-3°. The rotations
of the products obtained by the interaction of active
with di-reagents and of the hydrochlorides of the
unchanged base in such reactions are recorded.
J. W. Baker.



Piperitone. XI. Synthesis of optically in-
active and active piperitylamines, piperitols, and
a-phellandrenes. J. Read and R. A. Storey (J.C.S,,
1930, 2770—2783).—Interaction of Z-piperitone and
hydrazine under appropriate conditions affords a
syrupy product, [a)u +201-1°, possibly a hydrated
azine, which is reduced by zinc and glacial acetic acid
to cZZ-piperitylamine, b. p. 97-5—98-5°/16 mm., +>
1-4802, df (vac.) 0-8801 (hydrochloride, m. p. 191°),
exhibiting only feeble optical activity and yielding
inactive acetyl, m. p. 108° benzoyl, m. p. 130°, and
anisoyl, m. p. 101°, derivatives. Fractional crystall-
isation of the hydrogen tartrate obtained with
d-tartaric acid affords [-piperitylamine hydrogen
d-tartrate, m. p. 217°, [a]Ju —43-0° in water, from
which Z-piperitylamine, b. p. 101—102°/19 mm., df
(vac.) 0-8789, nf 1-4770, [a]" —80-35 (homogeneous)
and -70-0° in chloroform [hydrochloride, m. p. 213°
(decomp.), |>]i“ -83-5°; acetyl, m. p. 102—103°, [a]»
—153° in chloroform; benzoyl, m. p. 102—103°,
[a]® —173° in chloroform; anisoyl, m. p. 142—143°,
[a]> —175° in chloroform; and phenylacetyl, m. p.
89—90°, [a]“ —130-5° in chloroform, derivatives], is
obtained. Its cis- or traas-configuration has not yet
been ascertained. Methylation of <ZZ-pipcritylamine
with methyl iodide and sodium methoxide under
conditions precluding decomposition of the quaternary
salt affords dl-piperityltrimethyldrhrnonium iodide,
m. p. 88° with decomp, to d/-a-phellandrene and
a-terpinene, separated and characterised as their
nitrosites. From the products obtained when the
(ZZ-iodide is steam-distilled with silver oxide (trimethyl-
amine being evolved) can be isolated dl-negptpenioZ,
b. p. 94—96°/15-5 mm., nN®5 1-4740 (oxidised by Beck-
mann’s reagent to piperitone), dl-piperitol, b. p. 100—
106°/19-5 mm., ng 1-4769 (also obtained by the action
of nitrous acid on dZ-piperitylamine), and dl-a-
phellandrene, b. p. 63—65°/15-5 mm., ng'6 1-4772,
identified as its a-nitrosite : a-terpinene could not
be detected. Similarly methylation of Z-piperityl-
amine and degradation of the quaternary hydroxide
affords d-neopiperitol, b. p. 96-5—98-5°/15-5 mm.,
nf, 1-4729, df (vac.) 0-9119, [a]P +21-22°, d-piperitol,
b. p. 101—104°/16 mm., »g 1-4770, df (vac.) 0-9200,
[«]? +40-22° (both oxidised to d-piperitone), and
almost pure d-a-phellandrene, b. p. 66—6S°/16 mm.,
« 1-4777, df (vac.) 0-8463, [a]]? +86-4°. These
degradations afford a ready passage directly from a
Al- to a conjugated A2:6-derivative and establish a
chemical and stereochemical connexion between
d-piperitol, d-piperitone, and d-a-phellandrene, and
nake it possible to proceed from Z-piperitone of
Eucalyptus oils to d-piperitol and d-piperitone of
Andropogon species by the stages Z-piperitone >
dZ-piperitylamine > Z-piperitylamine > d-a-phel-
landrene+d-piperitols > d-piperitone. The stereo-
chemical relationships of the piperitols are discussed
and the relative molecular configurations I and 11

OH

HO-
i) Rta pr

H-TL-fls ()
are assigned to d(or I)- and d(or Z-)-weo-piperitol,
respectively, on the basis of physical properties.

J. W. Baker.
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Pinene and nopinene. G. Brits (Bull. Inst.
Pin, 1929, 271—276, 293—300; 1930, 7—16, 33—38,
63—68, 87—96, 109—112, 131—136, 151—157, 175—
178, 199—205, 225—228, 244—247, 270—274).—A
comprehensive review of pinene, nopinene, and their
derivatives, with details of preferred practical
methods. d-Nopinene probably does not occur in
conifer essences, but has been found (Rutovski and
Vinogradova, A., 1928, 1377) in Ferula galbaniflora,
Boiss., and has b. p. 162—163°, df 0-8702, nf, 1-4755,
[al., +24-01°. Pure Z-nopinene (Darmois, Diss., Paris,
1910) has df 0-8740, «)?, 1-4874, [a]58 -22-44°. The
poor yield of crystallisable pinonic acids from oxid-
ation of pinene witli neutral permanganate is due
largely to racémisation ; the presence of d-pinonic acid
greatly diminishes the rate of crystallisation of the
racemic acid, and conversely. The use of an inactive
pinene, produced by mixing the calculated quantities
of Z (Bordeaux) and d- (Aleppo) -pinene fractions,leads
to a 50% yield of crystalline, r-pinonic acid.
Racémisation is largely prevented and a good yield
(50%) of d-pinonic acid, m. p. 69°, [a],, +116-45°, is
obtained by neutralising the d-pinene oxidation
liquors with acetic acid before concentration. A
similar effect results from the removal of hydroxyl ions
by means of ammonium chloride or magnesium
sulphato present during oxidation ; the latter reagent
retards oxidation, and heating at 40° is necessary.

The yield of nopinic acid by oxidation of pure
nopinene is more than doubled by using neutral in
place of alkaline permanganate, and neutralising with
carbon dioxide the caustic alkali formed. Purified
Z-nopinic acid has m. p. 127° and [a],, —17-51° in
chloroform ; it yields a nopinone, m. p. 0—1° dn
0-9815, nf, 1-47785, [a]sB+19-6° (semicarbazone, m. p.
18S°; trihydrochloride, decomp. 148°; dihydro-
chloride, m. p. 125°). Compounds of nopinic acid
with 0-5C6éH ¢, 0-5C6H 5Me, 0-5CGH14Me2, and 0-5H20
are described, with crystallographic data.

The ozonisation of pinene and nopinene in chloro-
form is followed by determinations of unabsorbed
ozone in every sixth litre of gas passed. The resulting
curves show a period of complete absorption (formation
of ozonide), followed by a sudden fall, and finally a
slowly decreasing absorption by the solvent. Nopinene
ozonide provides the best route to nopinone, the yield on
decomposition with boiling 5% potassium hydroxide
being 50%, together with formaldehyde and a com-
pound, COH 1402 m. p. 126—127°, which is probably
CH—co-0 @ lactone (annexed formula) and gives
| -QMe on hydrolysis an acid not obtained

crystalline. Nopinene is readily de-
CH. j 2 tected in mixtures by the production of
| nopinone from the ozonide, and may be

2 approximately determined bv measure-
ment of the carbon dioxide produced by oxidation
of the formaldehyde formed with mercuric oxide.
Pinene yields a small amount of carbon dioxide on
ozonisation and causes an error in this method when
applied to mixtures of nopinene and pinene. Pinane
gives about 3% of its molecule as carbon dioxide on
ozonisation, but is otherwise unaffected.

Fractional crystallisation of solid pinene hydro-
chloride fails to show any trace of Vsobornyl chloride
of m. p. 161°, and capillary experiments prove the
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absence of a racemic compound. By sublimation at
15° over a period of two years pinene hydrochloride
is obtained in cubic octahedra, m. p. 132°. Fractional
distillation of commercial liquid pinene hydrochloride,
from Bordeaux turpentine, yields about 40% of solid
pinene hydrochloride, 8—10% of dipentene dihydro-
chloridc, m. p. 49°, about- 2% of terpenes (pinene,
dipentene, and terpinolene), a little limonene mono-
hydrochloride, and a mixture of fenchyl, bornyl.'and
f.sobornyl chlorides. The tertiary hydrochloride of
pinene (or nopinene) appears to be a similar mixture,
decomposing, however, at 10°; removal of hydrogen
chloride by sodium ethoxide yields y-pinene, nopinene,
«-pinene, limonene, dipentene, and terpinolene.

The camphene problem is discussed. By careful
fractionation at 10 mm. of distilled d-cainphene, b. p.
156—161°, obtained in 77% vyield by Rcychlers
method from cZ-pinone hydrochloride and potassium
phenoxide, a series of fractions is obtained which
increase, at first rapidly and then more slowly, in
m. p. (15-6—45-1°), b. p. (148—161° or 47—52°/10
mm.), rotatory power ([a]r +5-25° to +35-05°), and
mol. refraction (42-72 44-10), the density remaining
almost constant. Z-Campliene shows similar vari-
ations. In both cases this is due to the presence of a
low-boiling (148—153°), inactive, liquid constituent,
apparently a-tricyclene (m. p. 65°) kept liquid by
a little fenchene (?). /-Pinene hydrochloride is con-
veniently converted by sodium resinate at 160°
into /-camphene, m. p. 43—45°, [a],, —66° (see also
Gammay, F.P. 595,036 ; B., 1927, 156).

By the action of 1 mol. of chlorine on dry d-pineno
at —15° to —20° there is obtained a mixture of
bornyl chloride, 2 : 6-diehlorocamphane (by isomeris-
ation of 1 : 2-dicliloropinane), and liquid di- and poly-
chloro-compounds. 2 : 6-Dichlorocamphane is con-
verted by sodium in ether into tricyclene, m. p. 65°,
and is reduced by sodium and alcohol to i-camphane,
m. p. 150—151°, b. p. 159—160°; potassium phen-
oxide at 160—170° yields p-cymene and a chloro-
camphene. Bromine reacts similarly, giving as main
product 2 : 6-dibromocamphane, m. p. 169° [crystallo-
graphic data by p uffour], from which arc obtained
tricyclene by the action of sodium, camphor by action
of sodium and alcohol, p-cymene and a bromo-
camphene, b. p. 195—200°, by action of potassium
phenoxide. Under similar conditions the chlorination
of nopinene yields bornyl chloride and liquid products;
bromination also fails to give crystalline products
except bornyl bromide. The liquids probably contain
0 :2-dichloro- and -dibromo-camphanes, respectively.

C. Hollins.*

Derivatives of pinene. G. Gallas and J. M.
Montanés (Anal. Fis. Quim., 1930, 28,1163—1213).—
Unsuccessful attempts have been made to convert
pinene into camphene by passing the vapour over
various catalysts. A considerable amount of di-
pentene is found in the products.

Pinene dichloride, m. p. 170° is obtained in 1S%
yield by shaking an emulsion of pinene and water in a
flask containing chlorine and distilling the product in
steam. Addition of acid to a mixture of pinene with
a solution of sodium bromide and brémate yields a
mixture of two forms of pinene dibromide, m. p. 150°
and 169°; the first is converted into the second by
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heating at 120°. Attempts to isolate a di-iodide,
either by direct action of iodine or from the chloride
by the action of magnesium or aluminium iodides,
were unsuccessful.

Unsuccessfid attempts were made to oxidise bornyl
iodide to an iodoso-compound by the action of
hydrogen peroxide.

The oxime of pinonic acid is reduced by sodium and
amyl alcohol to the corresponding amine, separated

as the hydrochloride, m. p. 260° (decomp.). The
benzoyl derivative, in. p. 210° vyields with acetic
anhydride, by dehydration and ring-closure, the

acetate, m. p. 151° of an amino-kelone (hydrochloride,
m. p. 78°; oxime, m. p. 120°).

A preliminary investigation of the conversion of
pinene into esters of borneol indicates that the
reaction with acids does not proceed in this direction
in the absence of catalysts.

Oxidation of bornyl chloride with benzoyl peroxide,
hydrogen peroxide, barium peroxide, or permanganate
in alkaline solution gives complex mixtures. With
benzoyl peroxide, camphoric and kctopinic acids are
formed. R. K. Callow.

Dependence of optical rotatory power on
chemical constitution. IX. (a) Rotatory dis-
persion of the stereoisomeric oxymethylene-
camphors, p-phenylene- and 1 :4-naphthylene-
bisaminomethylenecamphors. (6) Structure of
oxymethylenecamphor and the Kinetics of its
mutarotation. B. K. Singh and B. Bhaduri
(J. Indian Chem. Soc., 1930, 7, 771—791).—The
rotatory powers of d- and /-oxymethylenecamphor
and their condensation products with p-phenylenc-
and 1 :4-naphthylene-diamine have been measured
in various solvents for different wave-lengths at 35°.
The molecular rotations of the condensation products
are lower than those of the analogous compounds
from camphorquinone (A.. 1930, 1441); this is
ascribed to the difference in conjugation. The
dispersion data can be expressed by a simple equation
of the Drude type, d-, m.p. 269—271°, and 1-, m. p.
269—271°, -p-Phenylenebisaminomethylenecamphor
(the dl-isomeride has m. p. 273—275°) do not exhibit
mutarotation ; d-, m. p. 203—204°, and 1-, m. p. 203—
204°, -1 : 4:-naphthylenebisaminomethylenecamphor
(the dl-isomeride has m. p. 220—222°) show slight
mutarotation in chloroform but not in acetone,
alcohol, benzene, or pyridine.

The (unimolecularj velocity coefficient for the
mutarotation of d- and /-oxymethylenecamphor in
benzene at 35° is almost identical with that dedi ced
by the progressive determination of the amount of
enol form under the same conditions, using Meyer’s
method (A., 1911, i, 832). The chemical change
involved in the mutarotation is of the keto-enol type ;
the keto-form is unstable in benzene solution.
Mutarotation is very rapid in benzene:t 45°,

. Burton.

Higher terpene compounds. XLII. Dehydro-
genation and isomérisation of agathicdicarb-
OXyliC acid. L.Ruzicka andJ. R. H osking (Helv.
Chim. Acta, 1930, 13, 1402—1423).—Agathicdicarb-
oxylic acid (A., 1929, 572) is isomerised when heated
with 95% formic acid at 120—130° to the tricyclic



isoayathicdicarboxylic acid, m. p. 287—288° (decomp.),
[a]Ju +12-84° (all rotations are in alcohol) (dimethyl
ester, m. p. 121—122°, [a]D +6-09°, prepared either
by the silver salt method or from the sodium salt and
methyl sulphate; diethyl ester, m. p. 102—103°, d\n
1-014, 1-483, [a]D +9-07°). This is reduced
catalytically (Adams) in acetic acid or ethyl acetate
at 60° to dihydroisoayathicdicarboxylic acid, m. p.
308—310° (decomp.), [a]D +16-03° (dimethyl ester,
m. p. 110—111°, d f 1-027, ng» 1-477, [a]u +9-11°), and
when heated at 290°/12 mm., eliminates carbon
dioxide forming isonorayathic acid, b. p. 1S1—184°/
0-2 mm., m. p. 177—178°, [a]D +2-13° (methyl ester,
m. p. 98—99°, djR 0-978, n'£2 1-4864, [a]0 +2-65°).
Catalytic reduction (Adams) of the last-named acid
gives an amorphous dihydro-acid (methyl ester, m. p.
80—81°, d\n 0-9714, 1-4793, [a], +35-34°).
Dchydrogenation of isoagathicdicarboxylic acid with
selenium at 250—340° affords pimanthrene and a
small amount of a hydrocarbon (unstable pierate,
m. p. 163—164°). Agathicdicarboxylic acid is de-
hydrogenated by sulphur at 180—250° to pimanthrene
and 1 :2:5-trimethylnaphthalene [previously de-
scribed (loc. cit.) as a methylethylnaphthalene]; the
same products are also obtained similarly from the
amorphous resin acid from Manila copal (cf. A., 1927,
60). When agathicdicarboxylic acid is dehydrogen-
ated with selenium at 290—340°, small amounts of
the hydrocarbon CIH 2 (1) (cf. loc. cit.) and an impure
hydrocarbon (I1) (unstable picratc, m. p. 210°) are
formed in addition to pimanthrene and the trimethyl-
naphthalene. A mixture of the last-named substance,
I, and 11 is obtained by deliydrogenating tetrahydro-
agathiedicarboxylic acid with selenium at 250—340°;
in this case, pimanthrene is not produced.

Energetic oxidation of 1:2:5-trimethylnaphth-
alene, m. p. 31—32° (when regenerated from its pure
picrate), with alkaline potassium ferricyanide affords
some naphthalene-1:2 :5-tricarboxylic acid (methyl
ester, m. p. 90—91°) (cf. Heilbron and Wilkinson, this
vol., 80).

The hydrocarbon CIMH2 (loc. cit.), m. p. 42°, df
0-992, m[s 1-5847 (crystallographic data by Nanninga),
is reduced catalytically (Adams) in acetic acid (not in
ethyl acetate) to a fefra%<fro-derivative, m. p. 70—
72°, dehydrogenated by selenium to the original com-
pound. Oxidation of the hydrocarbon (which prob-
ably contains a naphthalene ring and a third saturated
ring) with alkaline potassium ferricyanide at 60°,
affords a ketodicarboxylic acid, Cl6H1205 m. p.
304—305° (decomp.) (oxitne, m. p. 240°) when
regenerated from its dimethyl ester, m. p. 155— 156°.
The hydrocarbon covdd not be dehvdrogenated further
with selenium at 340°.

[Wlth L. Eiimann, P. Jensen, and O. T. Lien.]
(3-0-Tolylethyl bromide reacts with ethyl sodiomethyl-
malonate in benzene forming ethyl (3-O-tolylelhyl-
methylmalonate, b. p. 192—193°/16 mm., converted by
the usual procedure into y-o-tolyl-a.-methylbutyric
acid, b. p. 179—180°/16 mm. The chloride, b. p.
146—147°/16 mm., of this, when treated with alumin-
ium chloride in light petroleum, gives 5-keto-I : 6-
dimethyl-5 : 6 : 7 : 8-tetrahydronaphthalene, b. p.
153—155°/16 mm., m. p. 41—42° (semicarbazone,
m. p. 194—195°). This is treated with magnesium
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methyl iodide, water is eliminated from the resulting
carbinol by distillation, and the 1:5: 6-triraethyl-
7 : S-dihydronaphthalene, b. p. 130—131°/11 mm.,
df 0-9760, nf, 1-5672, so obtained dehydrogenated by
selenium at 280—340° to 1:2: 5-trimethylnaphth-
alene. H. Burton.

Furan derivatives. IlI. 1. J. Rinkes (Rec.
trav. cliim., 1930, 49, 1169).—The “ 3-nitrofuran ”
obtained by Marquis (A., 1905, i, 224) is shown to be
2-nitrofuran, and the dinitrofuran obtained therefrom
the 2 :5-derivative. Direct substitution in the furan
nucleus yields 2- or 5-derivatives, if these positions are
vacant or filled by labile groups. Nitration of pyro-
mucic acid yields 2-nitrofuran and 5-nitropyromucic
(5-nitrofuran-2-carboxylic) acid.

J. D. A. Johnson.

Unsaturated compounds. XIl. Action of
hydroxylamine on furfurylidenehippuric acid
and its esters and on furylacrylic esters. T.
Posner and l. Sichert [nee Modrov] (BEI’., 1930, 63,
[J3], 3078—30S8).—In comparison with the phenyl
residue, the furyl group enhances the dissociation of
acids and very considerably increases the difficulty of
addition. Towards hydroxylamine, cinnamic acid,
furylacrylic acid, and furfurylidenehippuric acid are
placed in order of diminishing activity. The products
of the reaction are the hydroxylamino-acid,
R-CH(NH-0H)-CH2-CO2H, which is gradually oxidised
to the oxime, R-CMeIN-OH. The formation of iso-

oxazolonc, R-C<TA 27qg. and of the amino-acid,

R-CH(NH2)-CH2-COH, is irregular. The esters add
hydroxylamine more readily than the corresponding
acids, the methyl compounds being usually more
reactive than the ethyl analogues. In contrast to the
acids they add more than 1 mol. of hydroxylamine,
this ability increasing with decreasing acidity of the
parent acid. The yields of oximo and isooxazolone
increase with increasing dissociation constant of the
parent acid, and, generally, the amino-acids are pro-
duced in greater amount with the weaker acids.

The following compounds are incidentally described :
furfurylidenehippuric acid (cf. Erlenmeyer and Stadlin,
A., 1905, i, 238); methyl furfurylidenehippurale,
in. p. 141°; furylacrylic acid, m. p. 139—140°; benz-
imidodiacetic acid, NBz(CH2-CO2H)2, m. p. 68°
(obtained as by-product of the preparation of hippuric
acid by the successive action of ammonia and benzoyl
chloride on chloroacetic acid); j3-amino-p-2-furyl-
propionic acid, m. p. 206°; 2-furyl methyl ketoxime,

102°; ANANSC-C4H30,

decomp. 147°; $-amino-$-2-furylpropionyl chloride
hydrochloride; 3-amino - 3- 2 -furylpropionanilide;
$-amin6'3x-benzamido-$-2-furylpropionic acid, m. p.
173-5°; berizamidofurylisooxazolone, decomp. 181-5°;
(?) 8- methoxyamiiio-x-benzamido-j3-2-furylpropionic
acid, m. p. 203°; 2-furyl benzamidamethyl ketoxime,
m. p. 157°; $-carbamido-v.-benzamido-$-2-furylprop-
ionic acid, m. p. 196°. H. Wren.

Coumaryl-2-aldehyde [2-aldehydocoumarone]
and coumarone derivatives. T. Reichstein and
I. Reichstein (Her. Chim. Acta, 1930, 13, 1275—
1281).—Coumarilyl chloride reacts with dry hydrogen

m. p. furylisooxazolone,
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cyanide in presence of cold ethereal pyridine forming
coumarilyl cyanide, b. p. about 115°/1 mm., in. p.
100—101° (corr.), which on prolonged hydrolysis with
hydrochloric .acid at the ordinary temperature gives a
mixture of coumarylglyoxylic acid (cf. Stoermer and
Calov, A., 1900, i, 050) and its amide, m. p. 187—188°
(corr.); the amide is readily hydrolysed to the acid by
alkali hydroxide. When the acid is heated with
aniline for a short time, 2-aldehydocoumarone, b. p.
130—131°/13 mm., m. 9—35° [semicarbazone,
m. p. 245—246° (corr.; decomp.); cyanohydrin,
m. p. 66-5—68°; phenylhydrazone, m. p. 136—138°
(corr.)], is produced. The aldehyde is also obtained
when the above cyanide is reduced with zinc dust and
acetic acid and the resulting compound decomposed
by potassium hydroxide. The aldehyde undergoes the
Cannizzaro reaction yielding coumarylcarbinol, b. p.
105—110°/1 mm., m. p. about 26° [p-nitrobenzoate,
in. p. 145—146° (corr.)]. Reduction of coumaryl-
glyoxylic acid with hydrazine hydrate and sodium
ethoxide (Wolff-Kishner method) gives coumaryl-
acetic acid, b. p. about 145°/1 mm., m. p. 98—99°
(corr.). H. Burton.

New modes of formation of coumarone and
diphenylene oxide. N. A. Orlov arid V. V.
Tistschenko (Ber., 1930, 63, \B], 2948—2951).—
When coumarin vapour is passed through a tinned
iron tube at about 860°, the gaseous product is mainly
carbon monoxide with smaller amounts of hydrogen,
ethylenes, and carbon dioxide. The condensate
consists of coumarone with unchanged coumarin and
small amounts of phenols and benzenoid hydro-
carbons. Aresin, closely resembling coumarone resin,
is also obtained. The change occurs only under
atmospheric pressure. In an autoclave at 420° or
below the main products are coke and gases. Simi-
larly, at about 880° xanthone affords diphenylene
oxide and carbon monoxide mixed with a little
methane and hydrogen. Dimethylpyrone affords
carbon monoxide and furan derivatives apparently
mixed with hydrocarbons. Under like conditions,
open-chain ketones do not lose carbon monoxide
smoothly. H. Wren.

Use of titanous chloride for the reduction of
ethylenic linkings, flavones, and flavanones.
P. Karrer, Y. Yen,and |. Reichstein (HE|V. Chim.
Acta, 1930, 13, 1308—1319).—Unsaturated com-
pounds are reduced by titanous chloride in aqueous-
alcoholic ammoniacal solution at 100° (bath) only
when a carbonyl group is adjacent to the double
linking. Thus, cinnamic acid, cinnamamide, and
styryl methyl ketone are reduced to the corresponding
saturated derivatives; cinnamylideneacetic acid
affords much S-phenyl-A”-pentenoic acid and a little
S-phenyl-Ar-pentencic acid. Similar reduction of
flavone at 100° gives amorphous products, but at the
ordinary temperature a small amount of the pinacol,

[°<C,H~A(OH)I' =+« P- 220-220-5° (coi-r.), is
produced. Flavanone affords a mixture of the
isomeric flavanols, m. p. 120—1205° (corr.) (cf.
Freudenberg and Orthner,'A., 1922, i, 757) and 148—
149° (corr.) [acetate, m. p. 97—98° (corr.)], and a small
amount of the corresponding pinacol (loc. cit.).
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6-Chloro- and I'-methoxy-flavanones are reduced to
G-chloro- and A'-methoxy-flavanols, m. p. 114— 115°
(corr.) and 144—145° (corr.), respectively. Treatment
of 4'-raethoxyflavanone with phosphorus penta-
chloride in benzene and decomposition of the resulting
product with alcohol gives 4'-methoxyflavone, m. p.
160—161° (corr.), reduced to a small amount of the
corresponding picanol (-fEtOH), m. p. 147—148°
(decomp.). Pentamethylcyanidin is obtained in small
amount by the reduction of quercetin pentamethyl
ether. H. Burton.

Fluoran derivatives. I. Isomeric dihydroxy-
fluorans. M. Dominikiewicz (Rocz. Chem., 1930,
10, 667—685).—1 : 8-Dihydroxyfluoran, m. p. 190°,
is prepared by the fusion of phthalic anhydride with
resorcinol, 1 : G-dihydroxyfluoran, m. p. 204—205°, by
fusing together dihydroxybenzoylbenzoic acid and
resorcinol, 2 :G-dihydroxyfluoran, m. p. 179°, by
substituting quinol for resorcinol in this reaction,
and 4 : G-dihydroxyfluoran, m. p. 180°, by using
pyrocateehol in place of quinol. The following dyes,
substantive for wool, are prepared: 2 :1-dinitro-
3 : G-dihydroxyfluoran, 3 : G-dinitro-2 : 7-dihydroxy-
fluoran, 2 :1-dinitro-1 : 6- and -1 :8-dihydroxyfluoran,
3 :I-dinitro-2 :6- and -4 : G-dihydroxyfluoran. Im-
pure amines are obtained by the reduction of these
dinitro-derivatives. R. Truszkowski.

Thiophenols : linear dithioflavone and dithio-
flavanone. C. Finzi (Gazzetta, 1930, 60, 79S—
811 ; cf. A., 1926, 309, 948).—Treatment of dithio-
resorcinol with cinnamic or 3-bromo-fS-phenylprop-
ionic acid in acetic acid solution saturated with
hydrogen bromide yields $-thiorcsorcinol-$-phemyl-
propionic acid, which was obtained only as a pitchy
mass and gives m-pjienylcne-$-disidphonyl-$-phenyl-
propionic acid, C6H4(S02CHPh4H.2C02H)2, m. p.
192°, on oxidation with permanganate and linear
dithioflavanone (annexed formula), softening at 65—
70°, m.p. 120—125°, when
treated with phosphorus
pentachloride or oxychlor-
ide in presence of alumin-
ium chloride. Ethyl phenylpropiolate and dithio-
resorcinol react additively, forming a mixture of ethyl
esters, corresponding with : (1) ni-phenylene-$-dithiol-
cinnamic acid, C8H4(S-CPh:CH-COH), m. p. 224°,
which is converted into linear s-dithioflavone, (annexed

formula), m. p. 255—256°,

*S—CPh when treated with phosphorus

*CO'CH ’ pentachloride in presence of

aluminium chloride or with

concentrated sulphuric acid, and, on hydrogenation by

means of sodium amalgam, gives all oily product

oxidisable by permanganate to «i-phenylenedisul-

phonyl-fl-phenylpropionic acid ; (2) m-phenyl-u-dithiol-

cinnamic acid, COH,[SeC(CO2H)ICHPh]2, m. p. 70—

73°, which loses carbon dioxide at about 190°, with

formation of a pitchy compound, reducible by sodium

amalgam to thioresorcinoldi-*-phenylethyl ether,

COEH4(S°CH2’CH2Ph)2; this ether, which does not

distil at 300°, even under reduced pressure, is also

obtained by the interaction of thioresorcinol and
i3-phenylethyl chloride. T.H. Pope.

—CHPh
«COCH.,
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Condensation products from aryldithio-
glycollic acids. E. Gebauer-Falnego and H.
Jarsch (Monatsh., 1930, 56, 317—321).—Thio-

indigoid dyes, probably thioindigotindithioglycollic
acids, are obtained when benzene-1:2-, -1:3-,
-1 : 4-, 4-chlorobenzene-l : 3-, and 2 :5-dichlorobenz-
ene-1 : 3-dithioglycollic acids are treated with chloro-
sulphonic acid at 50—60° (cf. A., 1930, 1039). These
dye wool and cotton with red to violet shades; they
are usually better when used in an acid bath.
H. Burton.

Relationships between dipyrylenes and meri-
or Ziolo-dipyrylium salts. Action of halogens
on fulvenes. F. Arndtand L. Lorenz (Ber., 1930,
63, fil], 3121—3132).—In reply to Bergmann and von
Christiani (A., 1930, 1569) evidence is adduced in
favour of the view that the behaviour of xanthens and
dipyrylenes towards halogen is not comparable with
that of the open and carbocyclic fulvenes. The
liexabromide of dixanthylene contains the total

bromine as two anions BrBr2. The mode and readi-
ness of the addition of bromine are possibly greatly
influenced by the possibility of the transition of the
quinonoid pyronc form into the benzenoid pyrylium
form. The relationships between dipyrylenes and
meri- and /Wo-dipyrylium salts are discussed in detail.
The following observations appear new. Dithio-
xanthylene, m. p. 365° is prepared by heating thio-
xanthionc witli copper powder in a current of carbon
dioxide at 200°. Dithioxanthylenedisulphone, grad-
ual decoinp. 380—500°, which is prepared from dithio-
xanthyleno and hydrogen peroxide in boiling glacial
acetic acid, is unaffected by bromine. Dixanthionium
perbromide, C26H 1652Br6, decomposes at 245° after
darkening and softening at 220°. Tetraphenyldi-
pyrylcne is converted by perchloric acid in acetic acid
into the meri-pterchlorate, decomp. 287—288°, whereas
with 70% perchloric acid at about 200° it yields the
holo-perchlorate. The meri-perchlorate of ethyl
dipyrylenetetracarboxylate, C2H24010,HCIO4, is de-
scribed. Tetraphenyldithiopyrylene is transformed
by chlorine in chloroform and carbon tetrachloride
into black and red substances, C*HACLS” m. p. 300—
310° after softening at 100°. Under similar conditions
tetraphenyldipyrylene gives a black compound,
CVMHM 2312, m - P- 305° after softening at 100°; the
red compound appears to be formed transitorily.
Tetraphenyldithiopyrylene and bromine yield the
substance CMH 21S.,Br8. H. wren.

Residual affinity and co-ordination. XXXII.
Complex salts of bivalent silver. G. T. Morgan
and F. H. Burstalnl (JCS, 1930, 2594—2598)—
Stable compounds of bivalent silver are prepared
in the following manner. When hot aqueous-alcoholic
solutions of silver nitrate and of aa'-dipyridyl (pre-
pared by Hein and Retter’s method; A., 1928, 1262)
(mercnri-iodide, sufficiently insoluble for use in the
gravimetric determination of the base) are mixed,
bis-aoc'-dipyridylargentous nitrate [Ag2dipy]'N03, de-
comp. 155° is obtained. This is converted by a cold,
saturated solution of potassium persulphate into
bis-onx'-dipyridylargentic persulphate, [Ag2dipy]"S20 8,
decomp. 137°. Trituration of this with 60% nitric
acid affords a filtrate from which is obtained pentdHs-
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ax’-dipyridyldiargentic persulphate, [Ag5dipy](S20 8)2,
decomp. 159°, and a residue of tris-aa."-dipyridyl-
argentic nitrate, [Ag3dipy]"(N03)2, decomp. 176°, from
which the corresponding chlorate, decomp. 171°, and
perchlorate, detonates when heated, are obtained by
double decomposition. The nitrate is converted by
further action of nitric acid into the complex argento-
argentic nitrate, [Ag2dipy](N03),AgNO3,HNO03, de-
comp. 161°, some of the univalent silver of which is
removed by repeated extraction with cold alcohol.
Cold 40% sulphuric acid converts bis-aa'-dipyridyl-
argentic persulphate into the corresponding hydrogen
sulphate, decomp. 157°. All these complex salts are
crystalline and highly coloured and their solutions are
strong oxidising agents. Their composition indicates
that bivalent silver has co-ordination numbers of
4 and 6. J. W. Baker.

Equilibrium and “intermediate stage.” F.
Arndt (Ber.,, 1930, 63, [B], 2963—2966).—In con-
nexion with his views on the constitution of I-alkyl-4-
pyridones and similar compounds the author defines a
tautomeric equilibrium as characterised bir the differ-
ence of the point of union of a hydrogen nucleus in the
two formula!. An “intermediate stage ” is assumed
when the two formula! show the same relative position
of all atomic nuclei and differ only by “ linkings ” or

“ charges.” H. Wren.
Pyridine derivatives. VIII. Isomerism of
derivatives of 2-bydroxypyridine. C. Rath

(Annalen, 1930, 484, 52—64).—A study of the in-
fluence of electronegative substituents on the alkyl-
ation of 2-hydroxypyridines. 5-Nitro-2-hydroxy-
pyridine is converted by methyl sulphate and alkali
mainly into 5-nitro-l-methyl-2-pyridone, m. p. 175°,
accompanied by a little 6-nitro-2-meihoxypyridine,
m. p. 10S—109°; these are separated by distillation
in steam, in which the O-ethers alone are volatile.
The potassium salt of the nitrohydroxypyridine with
methyl iodide gives similar results, but the silver salt
gives considerably more (16%) of the 0O-ether, the
constitution of which is proved by synthesis from
2-iodo-5-nitropyridine and sodium methoxide, and by
its inertness towards phosphorus pentachloride. The
A-methyl compound is converted by phosphorus
pentachloride into 2-chloro-5-nitropyridine (cf. O.
Fischer, A., 1898, i, 382), and by cyanogen bromide
into 3-bromo-5-nilro-I-methyl-2-pyridone, m. p. 124—
125°. Attempts at interconversion of the isomerides
by the method of Haitinger and Lieben (A., 1885,965)
failed. o-Amino-I-methyl-2-pyridone, m. p. 125—126°
(decomp.) (dihydrochloride) and 5-amino-2-methoo:y-
pyridine, m. p. 135—136° (dihydrochloride), are ob-
tained by reduction.

The behaviour of 5-iodo-2-hydroxypyridine (silver
salt) on methvlation is similar to that of the 5-nitro-
compound. The following are described : o-nitro-2-
ethoxy-, m. p. 91—92°; 5-nitro-2-benzyloxy-, m. p.
107—108°, and 5-iodo-2-methoxy-pyridine, b. p. 109—=
110°/15 mm. [hydrochloride, m. p. 145—150° (de-
comp.)]; 5-nilro-l-ethyl-, m. p. 142—143°; 5-mfro-I-
benzyl-, m. p. 105—106°; 5-nitro-I-n-propyl-, m. p.
76—77°; 5-nitro-l-isopropyl-, m. p. 86—90°; 5-nilro-
1-n-butyl-, m. p. 46—47°; b5-iodo-l-methyl-, m. p.
73—74°, b. p. 1S5°/12 mm.; 5-iodo-l-eihyl-, m. p.
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75—76°, b. p. 180—180°/22 mm.; 5-iodb-\-n-propyl-,
b. p. 185—188°/15 mm. [hydrochloride, m. p. 112°
{decomp.)]; 5-iodo-1-isopropyl-, m. p. 110—111°;
5-iodo-I-n-butyl-, b. p. about 185°/12 mm. [hydro-
chloride, m. p. 125° (decomp.)]; 5-iodo-l-oclyl-, b. p.
221—222°/12 mm. [hydrochloride, m. p. 85° (decomp.)],
and 5-iodo-I-benzyl-2-pyridone, in. p. 100—101°.
H. A. Piggott.

B-Diketones in ring formation. 1l. U. Bash
(J. Indian Chem. Soo., 1930,7, 815—S24; cf. A., 1930,
1443).—Alcoholic sodium ethoxide condensation of
cyanoacetamide and dibenzoylmethane affords 5—
20% of 3-cyano-4 : 6-diphenyl-2-pyridone; prolonged
interaction in presence of alcoholic diethylamine
results in a much improved yield. The difference in
these results may be due to the greater reversibility of
the Michael reaction with sodium ethoxide (cf.
Ingold and others, J.C.S., 1922,121,1416,1770). The
pyridone is also obtained in 75% yield from phenyl
p-ethoxystyryl ketone and sodiocyanoacetamide. The
inhibiting effect of aryl groups on the condensation is
established by the isolation of 3-cyano-4-phenyl-6-p-
tolyl-2-pyridone as the main product of the reaction
between benzoyl-p-toluoylmethane and cyanoacet-
amide; the p-tolyl group has a greater retarding
action than the phenyl group. 3-Cyano-Q-phenyl-
A--p-tolyl-2-pyridone, m. p. 311—312°, formed also in
the above condensation, is hydrolysed by 80%
sulphuric acid to H-phcnyl-A-\i-tolyl-2-pyridone, m. p.
237—239°. Since the former of the cyano-p-tolyl-
pyridones is also obtained from p-tolyl g-methoxy-
styryl ketone, condensation must occur through the
enolic form of the diketone. Dipropionylmethano
and cyanoacetamide in presence of agueous-alcoholic
diethylamine give a 90% yield of 3-cyano-A : G-diethyl-
2-pyridone, m. p. 186°, hydrolysed by hydrochloric
acid at 150° to 4 : 5-diethyl-2-pyridoiie, m. p. 61—62°.
Reaction (condensation) does not proceed so readily
as with diacetylmethane; this is ascribed to the
bulkier ethyl group. The isolation of only one con-
densation product from benzoylacetone and cyano-
acetamide (loc. cit.) is in agreement with the theory
that the phenyl group inhibits the reaction between
the amide and the form OH-CPh!CHAc. The results
described are in harmony with Ingold, Perren, and
Thorpe’s views (J.C.S., 1922,121, 1770) regarding the
Michael reaction.

Acetylacetone and malonamide afford 60% of the
theoretical amount of 4 :6-dimethyl-2-pyridone-3-
carboxylamide after 3—4 days; with malononitrile
reaction occurs more readily and 3-cyano-4 : 6-di-
methyl-2-pyridone is produced in 77% yield. Benzoyl-
acetone and ethyl cyanoacetate give ethyl 5-phenyl-
A-methyl-2-pyridone-3-carboxylate, m. p. 216—217°
(decomp.); "with malononitrile, reaction is again more
rapid and 3-cyano-6qgphenyl-4-methyl-2-pyridone is
obtained as the main product. The influence of the
groups present in the addendum is further illustrated
by the observation that chloroacetamide, phenyl-
acetamide, and phenylacetonitrile do not react with
acetylacetone under the usual conditions.

H. Burton.

Reactivity of conjugated systems. Il. Con-
densation of acetylenic ketones with, cyano-
acetamide. C. Barat (J. Indian Chem. Soc.,
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1930, 7, 851—862).—The Michael or Knoevenagel
condensation of benzoylphenylacetylene and cyano-
acetamide gives 3-cyano-A : Q-diphenyl-2-pyridone,
m. p. 320° (1-methyl derivative, m. p. 175° prepared
either by méthylation or condensation of the ketone
with cyanoacetmethylamide), hydrolysed by 75—80%
sulphuric acid to 2-hydroxy-4 :6-diphenylpyridine,
m. p. 208°. This pyridine is identical with the product
obtained by dehydrogenation of the tetrahydro-
pyridine derivative prepared from phenyl styryl
ketone and cyanoacetamide (A., 1930,925). Reaction
probably occurs by addition to the triple linking with
subsequent cyclisation and rearrangement, p-Toluoyl-
phenylacetylene, m. p. 72° (from p-toluoyl chloride and
sodiophenylacetylene), and cyanoacetamide give 3-
cyano-4:-phe7iyl-Q-p-lolyl-2-pyrido7ie, m. p. 268° (1-
methyl derivative, m. p. 136—138°), hydrolysed to
2-hydroxy-4-phenyl-6-p-tolylpyridine. p-Toluoyl-
phenylacetylene and ethyl malonate condense in
presence of a trace of sodium ethoxide yielding ethyl
A-j)henyl-G-p-tolyl-2-pyrone-3-carboxylate, m. p. 85°,
hydrolysed to A-phenyl-(S-p-tolyl-2-pyrojie, m. p. 133°
(decomp.). The following compounds are prepared
similarly to the above : p-nitrobenzoylphenylacetyl-
ene, m. p. 161—162°; 3-cymio-A-phenyl-6-p-7iitro-
plienyl-2-pyridone, m. p. 332—333° (\-mcthyl deriv-
ative, m. p. 322—324°); 2-hydroxy-A-phenyl-G-p-
nitrophenylpyridine, m. p. 275—276°; ethyl A-phenyl-
G-p-nitrophenyl-2-pyroiie-3-carboxylale, m. p. 148°;
\-phenyl-tS-p-nitrophenyl-2-pyrone, m. p. 235°, 3-
cyano-A-phenyl-G-victhyl-2-pyridone, m. p. 275—276°
[L-methyl derivative, m. p. 146°; the substance
described by Sen (J.C.S., 1915,107, 1347) is probably
identical with this] ; ethyl A-phenyl-Q-methyl-2-pyrone-
3-carboxylate, m. p. 92°; A-phenyl-G-mcthyl-2-pyronc,
m. p. 185—186°; 3-cyano-4-phenyl-6-ethyl-2-pyrid-
one, in. p. 267—268° (lit. 260°] (1-methyl derivative,
m. p. 158°). H. Burton.

Synthesis of contrast media for pyelography.
I. Y.Suon, l. Shtmoya, and H. Shindo (J. Pharm.
Soc. Japan, 1930, 50, 727—733).—2-Aminopyridine
when treated with potassium iodide solution gave
5-iodo-2-aminopyridine, m. p. 129°, diazotised to
5-iodopyridone, m. p. 192°; this when treated with
chloroacetic acid forms 5-iodopyrid-2-one-l-acetic
acid, decomp. 240° (ethyl ester, m. p. 113—114°),
the sodium salt of which is employed in X-ray photo-
graphy of organs. Chemical Abstracts.

Py-Alkylquinolines. Generalisation of the
Skraup reaction to a-alkylglycerols. R. Deraby
and J. Hiron (Bull. Soc. chim., 1930, [iv], 1395—
1400).—See this vol., 98. 2-Ethylquinoline iodo-
antimonate, m. p. about 180° is described, and a
modified method of preparing alizarin-blue from
3-aminoalizarin and nitrobenzene in presence of
vanadic acid is given.

Quinoline compounds. Il. Derivatives of
4-phenyl-2-methylquinoline. U. N. Brahma-
chariand T. Bhattacharyya (J. Indian Chem. Soc.,
1930, 7, 831—834).—Acetophenone and paraldehyde
condense with p-nitroaniline under the conditions
of the Beyer reaction to give G-nitro-A-phenyl-2-
methylquinoline, m. p. 141°. This with p-dimethyl-
aminobenzaldehyde forms G-nitro-A-phenyl-2-p-di-



methylaminostyrylquinoline, m. p. 64°, and is reduced
by stannous chloride and hydrochloric acid to 6-amino-
4-phenyl-2-meihylquinoline, m. p. 188°. 8-Nitro-4-
phenyl-2-methylquinoline, m. p. 94°, is prepared simi-
larly from o-nitroaniline.  8-Nitro-4-phenyl-'2-p-di-
methylaminostyrylquinoline and 8-amino-4:-phenyl-2-
meihylquinoline hydrochloride have m. p. 129° and
decomp, above 210°, respectively. H. Burton.

Imide and amide chlorides of non-aromatic
acids. VI. New method in the quinoline series.
J. von Braun and A. Heymons [Wlth L. Schnitz-
spaiin] (Bor., 1930, 63, [£], 3191—3203; cf. A., 1930,
613).—The conversion of the imide chlorides of
acetarylides into amidines by loss of 1 mol. of hydrogen
chloride (loc. cit.) is not exhibited by those derived
from chloroacetarylides which, under similar con-
ditions, smoothly lose 2 mols. of hydrogen chloride
and pass into quinolines. The compounds of prop-
ionic and phonylacetic acid resemble those from
chloroacetic acid, so that the process appears general
for arylamides of all non-aromatic acids with the
exception of acetic acid.

The action of phosphorus pentachloride (1 mol.) on
chloroacetanilide (1 mol.) at the ordinary temperature
gives 3-chloro-4:-<inilino-"2-ckloromethylquinolinc hydro-
chloride, decomp. 222°, in 90—95% vyield. The free
base is most readily prepared by the addition of
ammonia or sodium carbonate to the solution of the
salt in cold pyridine; the corresponding picrate, m. p.
193°, is described. The base is converted by four
times its weight of concentrated hydrochloric acid at
160—165° and subsequently at 175—180° mainly
into li-chloro-i-hydroxy-2-chloromethylquinoline, m. p.
303° (yield 80%), accompanied by 3 :i-dichloro-2-
chloromclhylquinoUne, in. p. 119—120° (also prepared
from 3-ehloro-4-hydroxy-2-chloromethylquinoline and
phosphorus pentachloride in presence of phosphoryl
chloride at 130—140°). With a smaller proportion
of hydrochloric acid at 165°, the base is transformed
into 3-chloro-4-hydroxy-2-hydroxymethylquinoline, m. p.
283°. Moderated hydrolysis of the trichloro-base by
aqueous-alcoholic alkali hydroxide affords 3 :4-di-
chloro-2-hydroxymethylquinoline, b. p. 150—154°/0-2
mm., m. p. 44°. Reduction of 3-cliloro-4-anilino-2-
chloromethvlquinoline with tin and hydrochloric acid
yields 3-chloro-4-anilino-2-mcthylquinoline, in. p. 172°
(picrate, m. p. 229°). 3-Chloro-4-hvdroxy-2-chloro-
methylquinoline is reduced by zinc dust in boiling
glacial acetic acid to 3-chioro-4-hydroxy-2-methyl-
quinoline, m. p. 340° transformed by phosphorus
pentachloride into 3 :mi-dichloro-2-methylquinoline,
m. p. 322°. Transformation of 3 :4-dichloro-2-
chloromethylquinoline into 2-methylquinoline s
effected by treatment with hydrogen iodide in glacial
acetic acid at 220—240°; reduction with sodium and
alcohol affords 2-methyl-1 : 2 : 3:4-tetrahydroquinol-
ine.  3-Chloro-4-anilino-2-chlorometliylquinoline is
converted by cautious treatment with aqueous-
alcoholic potassium hydroxide into 3-chloro-4-anilino-
2-hydroxym-ethylquincline, m. p. 93—94°, and by
aqueous-alcoholic potassium cyanide into 3-chloroA-
anHino-2-cyanomethylquinoline, m. p. 156° (benzylidene
derivative, m. p. 192°). With aniline 3-chloro-4-
anilino-2-chloromethylquinoliiie  gives' 3-chloro-4-
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anilino-2-anilinomethylquinoline, m. p. 192° (hydro-
chloride-, acetyl derivative, m. p. 209°). 3-Chloro-4-
anilino-2-dimethylaminoimthylgmnoline, m. p. 93°
(picrate, m. p. 190—193°), is reduced by sodium and
alcohol to aniline and 2-dimethylaminomethyl-I :2 : 3:4-
tetrahydroquinoline, m. p. 148—152°/15 mm. 3 :4-
Dichloro-2-dimethylaminomethylquinoline, in. p. 62°,
and its picrate, m. p. 177°, are described. 3-Chloro-
4-hydroxy-2-piperidinomelliylquinoline has m. p. 233—
235°.  With pyridine and isoquinoline, respectively,
3-chloro-4-anilino-2-chloromethylquinoline yields the
additive products, C21H 1I/N3Cl2and C25H 19N 3Cl2, m. p.
245° and 258°.

Chloroaeet-p-iodoanilide, m. p. 193°, is converted by
phosphorus pentachloride into ¢-chloro-Q-iodo-4-p-
iodoanilino-2-chloromethylquinoline, m. p. 184° (hydro-
chloride, m. p. 232°; picrate, m. p. 202°), converted by
diethylamine into Z-cMoro-Q-iodo-4--p-iodoanilino-2-
diethylaminomethylquinoline, m. p. 152° (picrate, m. p.
178°).

Chloroacet-wi-chloroanilide affords 3 : 7-dichloro-
4-va-chloroanilino-2-chlormnethylquinoline, m. p. 179°,
transformed by p-phenotidine into 3 :7-dichloro-
4 -m - chloroanilino-2 - p -etlwxyanilinomethylquinoline,
m. p. 131°. Chloroacet-3-chloro-4-methylanilide, m. p.
102°,yields a homogeneous quinoline base, C18H 14N 2CL,
m. p. 174°. The following compounds isolated
previously as by-products (loc. cit.) are recognised as
quinoline derivatives : CIH IN2C12, m. p. 160°, from
o-toluidine; CIsHI® 2N2CI2, m. p. 196°, from o-anisid-
ine; CIGHIN2CI4, m. p. 116° from o-chloroaniline;
CIHINZCI2Br2 (hydrochloride, m. p. 135°) from
o-bromoaniline.

Propionanilidc and phosphorus pentachloride afford
4-anilino-3-methyl-2-ethylquinoline, m. p. 178° (hydro-
chloride, m. p. 219—220°; picrate, m. p. 220—221°),
converted by hydrochloric acid under different con-
ditions into 4-chloro-3-methyl-2-ethylquinoline, m. p.
40—43°, and 4-hydroxy-3-methyl-2-ethylquinoline, m. p.
284°, transformed by phosphorus pentachloride and
phosphoryl chloride into the 4-chloro-compound.
Reduction of 4-anilino-3-methyl-2-ethylquinoline by
sodium and alcohol gives aniline and 3-methyl-2-
ethvl-1 : 2 : 3 :4-tetrahydroquinoline, b. p. 136—140°/
12 mm. (hydrochloride, m. p. 193°).

Bhenylacetanihde is more slowly transformed by
phosphorus pentachloride into 4-anilino-3-phenyl-2-
benzylquinoline, m. p. 172° (picrate, m. p. 188°; hydro-
chloride, m. p. 209°), converted into 4-hydroxy-3-
phenyl-2-benzylquinoline, in. p. 308°, and reduced to
aniline and 3-phcnyl-2-benzyl-\ : 2 : 3 : 4-tetrahydro-
quinoline, b. p. 190—192°/0-3 mm. H. Wren.

co-Cyano-co-arylideneacetanilides and the con-
version of their o-nitro-derivatives into quinoline
derivatives. M. Ishaq and J. N. Ray (J.C.S., 1930,
2739—2741).—Cyanoacetanilide condenses with o
nitrobenzaldehyde in presence of pyridine and a small
amount of piperidine at 60—70° forming u-cyano-w-o-
nitrobenzylideneacetanilide [o-nitro-<x-cyanocinnamanil-
ide], m. p. 206°, reduced by zinc dust and acetic acid
to 2-anilino-3-cyanogidnoline, m. p. 208°. The nitro-
compound could not be converted into a naphthinoline
derivative under any of the conditions tried. The
following (o-cyano-(x>-arylideneacetanilides are also de-
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m. p. 182° m-methoxy-

scribed: piperonylidene,
3 : 4-dimethoxybenzt)lidene,

benzylidene, m. p. 141°;

m. p. 168°; G-nitro-3 :4:-methylenedioxybenzylidene,
m. p. 227°, and G-nitro-3 :i-dimethoxybenzylidene,
m. p. 169°. Reduction ofthe last two hitro-derivatives

gives 2-anilino-3-cya,no-G : 7-melhylenedioxy-, m. p.
287°, and 2-anilino-3-cyano-G : 7-dimethoxy-quinolines,
m. p. 237°, respectively. The following is-cyano-u-
arylideneaceto-p-toluidides are obtained similarly from
cyanoaceto-p-toluidide and the appropriate aldehyde :
3 :i-dimcthoxybenzylidene, m. p. 198°; piperonvlidene,
m.p. 183°; m-methoxybenzylidene, m. p. 144°; o-nitro-
benzylidene, m. p. 182°; 6-nitro-i :i-methylenedioxy-
benzylidene, m. p. 216°, and o-nilrp-3 :4-dimethoxy-
benzylidene, m. p. 174°.  2-p-Toluidino-3-cyano-, m. p.
221—222°, and 2-ip-loluidtno-3-cyano-6 :1-dimethoxy-
quinoline, m. p. 253°, are also prepared.

H. Burton.
Quinoline derivatives. XIIl. Degradation of
6-methoxyqgniinoline-4-carboxylic acid.  XIV.

Derivatives of quinic and xanthoquinic acids.

XV. 6-Hydroxy-4-aminoquinoline. XVI. 6-
substituted 4-halogenoquinolines. XVII.  6-
Methoxy-4-quinolylbydrazine, 6-methoxy-4-

thiolquinoline, and 6-methoxyquinoline-4-sul-
phOﬂiC acid. H. Jonn [with E. Andrasohko]
(J. pr. Chem., 1930, [ii], 128. 180—189, 190—200,
201—210, 211—217, 218—222).—X111. Degradation
of 6-methoxyquinoline-4-carboxylic acid by the
Ourtius method is studied (Hofmann degradation; cf.
Hirsch, A., 1896, i, 626). Methyl 6-methoxyquinoline-
4-carboxylate has in. p. 84°. The ethyl ester (loc. cit.)
is converted by the usual methods through the
hydrazide] m. p. 151° (picrate, m. p. 205°; isopropyl-
ulene, m. p. 135°; methylbenzylidene, m. p. 201°, and
p-dimethylaminobenzylidene, in. p. 132° derivatives),
into the azide, decomp. 106°. The latter is converted
by boiling alcohol into G-7nelhoxygiiinolyl-4-uretha?ie,
m. p. 170°, and by controlled thermal decomposition
into G-7nethoxyquinolyl-4-carbimide, m. p. 171°, which
is not attacked by boiling alcoholic potassium hydr-
oxide. Boiling water converts the azide into NN'-
bis-(G-77iethoxy-4-quinolyl)carbamide, m. p. 205°, and
acid hydrolysis yields 4-amino-6-methoxyquinoline,
m. p. 120° (cf. loc. cit.) (sulphate; nitrate; picrate,

m. p. 192°). The diacetyl derivative of the latter has
m. p. 242° (picrate).
XIV.

[from quinoyl chloride hydrochloride (Karrer, A,
1918, i, 40) and [i-chloroethyl alcohol] has m. p. 71°;
from the foregoing acid chloride and the corresponding
amine are obtained p-(6-methoxyquinoline-4-carboxyl-
amido)ethan6l, m. p. 143°, and a"-bis-(G-metKoxy-
quinoline-4-carboxyla77iido)ethane, m. p. 269° (hydro-
chloride; sxilphate; picrate).

An improved method is described for the prepar-
ation of 6-hydroxyquinoline 4-carboxylic acid by the
action of hydriodic acid (d 2-0) on the methoxy-
compound arid numerous salts are described but not
characterised [chloride (from the acid arid thionyl
chloride), m. p. 158° (decomp.); aTTiide, m. p. 264°;
ciiggﬁ?}jla??iide, m. p. 119° (-chloroethyl ester, m. p.

6-Ethoxyquinoline-4-carboxylic acid (from the hydr-
oxy-acid and ethyl iodide) has m. p. 278° (cf. the acid
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obtained by Karrer, loc. cit., from ethyl dihydro-
cupreine) (77iethyl ester, m. p. 58°). Numerous salts of
this acid are also described.

XV. The Curtius degradation of 6-liydroxyquinol-
ine-4-carboxylic acid follows the same lines as that of
the methoxy-acid (cf. XI111I).

The methyl, n-propyl, and isopropyl esters of 6-
hydroxyquinoline-4-carboxylic acid have m. p. 212°
130°, and 157°, respectively. The ethxjl ester, m. p.
185-5°, is converted in the usual way through the
hydrazide, m. p. 244° (hydrochloride; sulphate-,
Tiitrate ; isopropxjlide7ie, m. p. above 300°, and xnethyl-
bmzylidme, m. ji. 276°, derivatives), into the azide,
decomp. 115°. The following compounds are pre-
pared from the azide by the usual methods : 6-hydr-
oxyqui7iol7jl-4-urctha7ic, in. p. 236° (decomp.), Q-hydr-
oxy-4-quinohjlcarbimide, m. p. 178° (hydrolysed by
alcoholic potassium hydroxide to the amine described
below), and T$N'-bis-(G-hydroxy-4-q7iinolyl)carba/mide,
in. p. 253°.  Acid hydrolysis of the urethane affords
4-ami7io-G-h7jdroxyquinolirie, m. p. 264° (hydrochloride ;
sulphate).

XVI. 4-Amino-6-niethoxyqiiinoline and 4-amino-
6-hydroxyquinoline are converted by the usual diazo-
reaetions into 4-halogeno-compounds (cf. Hirsch, A.,
1896, i, 626), of which the following are described :
4-bro7no-G-7nethoxyquinoline, m. p. 106° (picrate, m. p.
180°), 4-iodo-G-)7iethoxyquinoli7ie, m. p. 85° (picrate,
m. p. 254—255°), 4.-chloro-, m. p. 210°, 4-6ro»io-, m. p.
253°, and 4-iodo-G-hydroxyquinoli7ie, ni. p. 283°.
Many salts of all these bases are described without
characterisation.

XVII. 4-Chloro-6-methoxyquinoline is converted
into the following derivatives : G-rnethoxy-4-qui7iolyl-
hydrazine, m. p. 154° (7)iethyl-p-tolylide7ie derivative,
m. p. 105°) (interaction of hydrazine hydrate with
4-bromo-6-methoxyquinoline gives a less satisfactory
yield) ; 6-meth.oxyA-thiolquinoline, m. p. 139° (by
the method of O. Fischer; A., 1899, i, 635); and
G-methoxyquinoline-4-sulphonic acid, in. p. 292° (by
the hydrogen sulphite method of Besthorn and
Geisselbrecht ; A., 1920. i, 562) (salts described).

R. Chitd.

Doebner’s reaction. X. L. Musajo (Gazzetta,
1930, 60, 673—677 ; cf. A., 1930, 222).—The reaction
between  furfuraldéhyde, p-naphthylamine, and
pyruvic acid has been studied and the following

{i-Ohloroethyl G-7nethoxyquiholine-4-carboxylatesecondary products have been isolated : 3-(2’-furyl)-

1:2:3:4 - tetrahydro - 3- 7iaphthoquinoline - 1 carb-
oxxjlicacid, m.p. 200°, and $-naphthyl-2-furfuryla7nine,
C;oHt-NH-CH2-CAH0, b. p. 225—230°/17 mm. The
ni/roi'o-derivative, m. p. 98°, of the latter compound
has been prepared. 0. J. Walker.

Formation of aromatic thiosulphonic acids
from disulphides. E. W. McCietrand and L. A.
Warren (J.C.S., 1930, 2690—2693).—2 :2'-00"-Di-
thiodiphenyl-4 : 5-dihydroglyoxaline gives with sul-
phur dioxide in boiling alcoholic solution 2-phe/iyl-
4 : 5-dihi/droglyoxaline-o-thiosulphonic acid,

SR-CBH4C<JI—~ (1) (R=SO03H), m. p. 228°

(decomp.), the constitution of which follows from its
conversion by potassium cyanide into 2-phenyl-4:5-di-
hxjdroglyoxaline o-thiocyanate, m. p. 180° (I, R=CN).
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The thiosulphonic acid is similarly obtained from the
thiol (I, R=H), and also from the hydrobromide and
perbromide of the tricyclic compound (cf. A., 1930,
95). The thiol is regarded as the intermediate in all
these cases, and, in consequence of the non-occurrence
of the reaction with a representative series of aryl
disulphides, the reaction iIs ascribed to the betaine
structure ofthe former. 2-PhenylA :5-dihydroglyoxal-
ine-m-thiosulphonic acid, m. p. 246° (decomp.),
-p-thiosulphonic acid, m. p. 248° (decomp.), and
p-thiocyanale, m. p. above 265°, are prepared from the
corresponding dithiodiphenyldihydroglyoxalines.
H. A. Piggott.

Synthesis of i-2-thiolhistidine. J. N. Ashiey
and c. R. Harington (JCS, 1930, 2586—2590)—
f-Histidine methyl ester dihydrochloride in aqueous
solution is converted by benzoyl chloride and powdered
sodium carbonate at 0° into methyl ayS-tribenzamido-
Ar-pentenoate, hydrolysed by boiling 10% methyl-
alcoholic hydrogen chloride to methyl a8-dibcnzamido-
y-ketovalerato (cf. Windaus, Dorries, and Jensen, A.,
1922, i, 60). This is converted by further hydrolysis
with 20% hydrochloric acid into the dihydrochloride of
«8-diamino-y-ketovaleric acid, a concentrated aqueous
solution of which with 1 mol. of sodium thiocyanate at
100° and subsequent treatment of the reaction mixture
with sodium acetate, affords 1-2-thiolhistidine, darkens
about 290°, not melting at 310° [a]%4GL —9-5° in
A-hydrochloric acid [dihydrochloride, m. p. 197—199°
(decomp.); monopicrate, m. p. 156° (not analytically
pure)]. The constitution and optical purity of the
amino-acid were proved by its oxidation with ferric
sulphate to i-histidine, [a]GL —41-4°, identical with a
genuine specimen and giving identical derivatives.

J. W. Baker.

Dioximes. LXXIlI. E. Dtjrio and M. Bissi
(Gazzetta, 1930, 60, 899—903).—Conditions are speci-
fied for obtaining an improved yield of dioxytetra-

plienylpyrazine, 0:N<”p|5”*pJj*N!0,2Ac0H, m. p.

322° (acetic acid free) (decomp.), which Auwers and
Meyer (A., 18S9, 403, 713) obtained in small amount,
together with diplienylglyoxime peroxide, by oxidising
a-benzildioxime (diphcnylglyoxime) with potassium
ferrieyanide in basic solution. Two distinct reactions
here occur : (1) a simple dehydrogenation, giving the
peroxide, and (2) elimination, as nitrous acid, of two
hydrogen atoms and two oximino-groups from two
moleculesof a-benzildioxime, the residues of which then
unite to form dioxytetraphenylpyrazine. The latter,
which is not formed by oxidation of p- or y-benzil-
dioxime under similar conditions, is deoxygenated,
with formation of tetraphenylpyrazine, when treated
with either nascent hydrogen or phosphorus penta-
chloride. Neither p-tolyldioxime nor anisyldioxime,
although similar in many properties to a-benzildioxime,
yields any trace of dioxypyrazine when oxidised by
potassium ferrieyanide. T. H. Pope.

Conjugated double linkings. XV. Constitu-
tion of indolenine-yellow. R.Kuhn, A Winter-
stein, and G. Barser (Ber., 1930, 63, [J3], 3176—
3184).—The constitution assigned hitherto to indolen-
ine-yellow is not in harmony with the known effect of
replacing the *CHICH* group by mCHINL The mode
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of formulation is based on the analogy of OIN-OH to
OICH-OH, but the comparison is not valid in this
case, since the condensation of 1:3: 3-trimethyl-2-
methyleneindoline salts with nitrous acid in presence
of acetic anhydride differs from that with formic esters
in that 1 mol. of hydrogen cyanide is lost in addition
to 1 mol. of water. To indolenine-yellow the con-

CH&NJ>C-CH:Cl</rfezpbH1 s

, NX
therefore ascribed; it thus becomes a lower vinylene
liomologue of indolenine-red,

CH4 1 2 CCHCHCHC<M e>C* '
-NX.

Attempts to prepare indolenine-yellow by the
condensation of 1:2:3: 3-tetramethylindoleninium
salts with 1:3: 3-trimethylindolinone do not give the
desired product. When, however, 1:3: 3-trimethyl-
2-methyleneindoliue in glacial acetic acid is treated
with sodium nitrite and then with perchloric acid
2 -formoximino - 1: 3: 3 - trimethylindoleninium per-

chlorate, CeH& "> C -CH :N-O H, m. p. 215°

(decomp.), is almost quantitatively precipitated; it
decomposes when heated in acetic anhydride into
hydrocyanic acid and 1 :3:3-trimethylindolinone.
When warmed with 1:3: 3-trimethyl-2-methylene-
indoline in acetic anhydride at SO—90° it gives
indolenine -yellow. 2 -Formoximino-1: 3:3:5:7-
peniamethylindoleninium perchlorate, m. p. 210° (de-
comp.), and 1:3: 3-trimethyl-2-methyleneindoline
give 5 :7-dimethylindoienine-yellow, isolated as the
perchlorate, in. p. 250-5° (decomp.). This salt is also
obtained from  2-formoximino-l : 3 : 3-trimethyl-
indoleninium perchlorate and 1:3:3:5:7-penta-
methyl-2-methyleneindoline. The identity of the
salts is explained on the basis of lvonig’s hypothesis
that the anion in a dye of this type cannot be assigned
to one or other nitrogen atom, but is attached to both,
thus giving a system of * flowing heteropolar linkings.”
H. Wren.

stitution

Oxidation. 1V. Action of ferric chloride and
hydrogen peroxide on .S'-alkylthiosemicarbaz-
ones. Formation of triazoles. S. C. pe and

T. K. Chakravorty (J Indian Chem. SOC., 1930, 7,
875—878).—Oxidation of an aqueous-alcoholic solu-
tion of benzaldehyde-N-methyl- and -ethyl-thiosemi-
carbazone with hydrogen peroxide affords 3-methyl-
thiol-, m. p. 164°, and ¢-ethylthiol-5-phenyl-I : 2 : 4-
triazoles, m. p. 166°, respectively. 4-Phenylthiosemi-
earbazido and methyl iodide are allowed to react in
boiling alcohol, the mixture is treated with benz-
aldehyde, whereby the hydriodide, m. p. 153°, of
benzaldehydeA-phenyl-S-methyllhiosemicarbazone, m. p.
66—67° (hydrochloride), separates. The semicarbazone
is oxidised as above to 'i-methylthiolA: 5-diphenyl-
1:2: 4-triazole, m. p. 165—166°. Similarly, benz-
aldehyde-4~2)henyl-S-ethylthiosemiairbazone, m. p. 78°
[hydriodide, m. p. 118°; hydrochloride, m. p. 178° (de-
comp.)], gives H-ethylthiolA :5-diphenyl-I :2 :4-tri-
azole, m. p. 148°; benzaldehydeA-o-tolyl-S-methyl-
thiosemicarbazone, m. p. 62° [hydriodide, m. p. 189°
(decomp.); hydrochloride, m. p. 194° (decomp.)],
yields Z-mcthylthiol-o-phenylA-o-tolyl-1 : 2 : 4-triazole,
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m. p. 130°; bcnzaldehyde-4-o-tolyl-<S-ethylthiosemi-
carbazone (hydriodide, m. p. 123°; hydrochloride, m. p.
167°) affords 3-ethylthiol-5-pkcnyl-4-o-tolyl-I : 2 : 4-tri-
azole, m. p. 107°; benzaldehyde-4-p-iolyl-iz-methyl-
thiosemicarbazone, ni. p. 71° [hydriodide, m. p. 180°
(decomp.); hydrochloride, in. p. 130° (decomp.)],
gives '¢-methylthiol-5-phenyl-4-i)-tolyl-l : 2 : 4-triazole,
m. p. 176°; benzaldehyde-4-p-tolyl-jS'-ethylthioscmi-
carbazone [hydrochloride, m. p. 158°; hydriodide,
m. p. 165°) vyields 3-ethylthiol-5-phenyl-4-p-tolyl-
1:2: 4-triazole, m. p. 148°. Ferric chloride may be
used as the oxidising agent, but the products obtained
are less pure. H. Burton.

y-Triazines : synthesis of thiolaminotriazines.
A.Ostrogovijch and V. Galea (Attl R. Accad. LinCEi,
1930, [vi], 11,1108—1116).—By the method previously
described (A., 1912, i, 320; this vol., 101) the following
compounds have been prepared. 2-Amino-6-thiol-4-
phenyl-1:?>\o-Iriazine,m. p. 281—282°(decomp.),forms
silver and copper (-j-O-SHgO) salts, a picratej m. p.
193—194° (decomp.), and a 5- or 6-methyl derivative,
m.;p. 170—171°. 2-Amino-6-thiol-4-o-tolyl-l : 3 : 5-
triazine, m. p. 243—244° (decomp.), forms a silver
salt and a picrate, m. p. 224—225° (decomp.). 2-
Amino-6-thiol-4-m-tolyl-l : 3 : 5-Iriazine, m. p. 272—
273° (decomp.), forms a silver salt and a picrate, m. p.
210—211° (decomp.). 2-Amino-6-thiol-4-p -tolyl-
1: 3:5-triazine, m. p. 279—280° (decomp.), forms a
silver salt and a picrate, m. p. 191—192° (decomp.).
2-Amino-6-thiol-4-p-anisyl-I : 3 : 5-triazi?ie, m. p.
282—283°, forms a silver salt and a picrate, m. p.
198—199° (decomp.) T. H. Pope.

Triazole compounds. 1Il. Alkylation of
nitro-1 : 2 :3-benztriazoles. O. L. Brady and
C. V. Reynolds (JCS, 1930, 2667—2673)—|n
agreement with Zincke and Helmert (A., 1896, i, 300),
thermal decomposition of the methiodide obtained by
the action of methyl iodide on 6-nitro-I : 2 : 3-benztri-
azole affords only 6-nitro-3-methyl-l : 2 : 3-benztri-
azole, which is converted by methyl sulphate into

6-nitro-1 : 32dimethyl-1 : 2 : 3-benztriazolinium  metho-
sulphate, [n02CAH3X ~ ~ > n ] m p. 110°
(decomp.) [chloride, m. p. 136° (decomp.)]. Thermal

decomposition of either the methosulphate or the
chloride affords only 6-nitro-3-methyl-I :2 : 3-benz-
triazole, identical with a specimen synthesised by the
action of nitrous acid on 4-nitro-2-aminomethyl-
aniline. Alkylation of 6-nitro-I : 2 : 3-benztriazole
with methyl sidphate and 2ATFsodium hydroxide,
however, affords the 3-methyl derivative together
with a larger yield of 6-nitro-I-methyl-1 : 2 : 3-benztri-
azole, m. p. 187°, converted by methyl sulphate at
100° into 6-nitro-1 : 3-dimethyl-I : 2 : 3-benztriazolin-
ium methosulphate (above), and reduced by sodium
hyposulphite to the 6-ami/io-compound, m. p. 201°,
which affords 1-methyl-1 : 2 : 3-benztriazole by elimin-
ation of the amino-group in the usual manner. Simi-
larly', methylation of 7-nitro-5-methyl-I : 2 : 3-benztri-
azoic with methyl sulphate and 2A7-sodium hydroxide
yields a mixture of 7-nitro-I : 5-dimethyl- (Pinnow,
A., 1901, i, 485) and a larger amount of I-nitro-3 : 5-
dimethyl-, m. p. 196°, -1:2: 3-benztriazole. The latter
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is reduced to the corresponding 7-amino-compound,
m.p. 190°, which by deamination affords 3:5-dimethyl-
1:2 :3-benztriazole. A mechanism for the formation
of these derivatives, based on the assumption that
the benztriazoles consist of an equilibrium mixture
of two tautomeric forms, is suggested. In each case
the methyl derivative in which the methyl group is
attached to the nitrogen atom in the m-position to the
nitro-group is converted, by heating with methyl
sulphate alone, into the isomeride in which the methyl
group is attached to the nitrogen in the o- or p-position
to the nitro-group, the latter isomeride being the sole
product of the action of methyl sulphate alone on the
benztriazole. Thus 7-nitro-5-methyl-I : 2 : 3 -benz-
triazole is converted by methyl sulphate and subse-
quent thermal decomposition of the chloride obtained
from the methosulphate so formed into 7-nitro-I :5-
dimethyl-1 : 2 : 3-benztriazole, this product also
being obtained by similar treatment of 7-nitro-3 : 5-
dimethyl-1 : 2 : 3-benztriazole. J. W. Baker.

2 :5-Diphenyl-l : 2 :3-triazole-4-carboxylic
acid. M. Garttotti [with G. Barro and L. Salto]
(Gazzetta, 1930, 60, 866—S72; cf. A., 1925, i,
306).—Phenyl oximinoethyl ketone phenylhydrazone,
NHPh-NiCPh-CMeIN-OH, m. p. 210°, forms an acetyl
derivative, m. p. 137°, which, when boiled with
aqueous sodium carbonate, gives 2 :b-diphenyl-4-
methyl-1:2 : 3-Iriazole. The latter, which was not
purified, is oxidised by alkaline permanganate to 2 : 5-
diphenyl-1: 2 : 3-triazole-4-carboxylic acid, m. p. 208—
209°. o-Tolyl oximinoethyl ketone, m. p. 114—115°,
obtained by treating the parent ketone with tsoamyl
nitrite, gives a phenylhydrazone, m. p. 175—177°,
which forms an acetyl compound, m. p. 140°, and this
yields  2-phenyl-5-0-tolyl-4-methyl-1 : 2 : 3-triazole
when boiled with agueous sodium carbonate.

T. H. Pope.

1-Hydroxy- and 1-amino-derivatives of theo-
bromine. C. A. Rojahn and H. Fegeler (Arch.
Pharm., 1930, 268, 567—572).—An attempt has been
made to obtain derivatives of theobromine which
are soluble in water and possess a narcotic action.
Theobromine, glycol chlorohydrin, and 10% aqueous
sodium hydroxide at 125° yield 1-|1-hydroxyelhyl-
theobromine, m. p. 193° (acetate, m. p. 139°; benzoate,
m. p. 151°; phenylurethane, m. p. 125°), which with
phosphorus pentachloride in boiling chloroform gives
I-$-chloroethyltheobromme, m. p. 152°. This with
diethylamine at 100° vyields 1-diethylaminoelhyl-
theobromine, isolated as the picrate, m. p. 155—156°,
with aniline, I-*-anilinoethyltheobromine, m. p. 171°;
and with p-phenetidine, i-p-phenetylaminoethyltheo-
bromine, m. p. 156°. Attempts to condense theo-
bromine and ethyl p-bromoethyl ether yielded only
hydroxyethyltheobromine. 1-p-Hydroxypropyl -
theobromine, m. p. 129° (acetate, m. p. 112°; be?izoate,
m. p. 162°; phenylurethane, m. p. 175—176°), formed
in small yield from sodium theobromine and p-chloro-
n-propyl alcohol in xylene at 110—120°, yields with
phosphorus pentachloride 1-p-chloropropyUheobromine,
m. p. 144°, from which 1-p-anilinopropyltheobromine
picrate, m. p. 179—181°, and 1-$-dimethylamino-
propyltheobromine picrate, m. p. 250° (decomp.), are
obtained. H. E. F.

Notion.



Porphyrin  syntheses. XXXV, Hsemin,
hsematin, and protoporphyrin. H. Fischer, A
Treebs, and K. Zeite (Z. physiol. Chem., 1930,193,
138—106; cf. this vol., 10i). —Synthetlc liaemato-
porphyrin was converted into tetramethylhsemato-
porphyrin. The m. p. and mixed m. p. of the latter
confirmed the identity of the synthetic hsemato-
porphyrin with that obtained by analysis. The
imides (a-methoxyethvlicitraconimide) obtained on
oxidation of the two specimens] were identical.
Bromo- and iodo-hsemin were prepared from blood
and also from protoporphyrin.  Although the crystall-
ine form varied according to the method of crystall-
isation there was little doubt of the identity of the
respective products. Hoemin and protoporphyrin
each crystallise in various forms which indicate
varying degrees of purity rather than constitutional
divergence. J. H. Birkihshaw.

Porphyrin synthesis. XXXVI. Conversion of
mesoporphyrin IX into a porphyrinmonoprop-
ionic acid, and some porphyrin syntheses.
H. Fischer and A. Rothaas (Annalen, 1930, 484,
85—112).—The product obtained by reduction of
mesochlorin with zinc dust and acetic acid is con-
verted by oxidation and esterification into a methyl
ester, m. p. 206—207°, not identical with the dimethyl
ester of mesoporphyrin IX. Mesoporphyrin 1X, when
similarly treated, gives a mixture of three new
porphyrins and a little ietioporphyrin (determined
spectroscopically). The main product (isolated as
methyl ester), m. p. indefinite (copper salt, m. p. 175°),
is indicated by analysis to be derived by reduction
of one of the propionic acid groups to propyl. It is
not identical with either of the porphyrins derived by
loss of a carboxyl group, nor with either of the expected
propyl derivatives, the synthesis of which is described.
Its conversion into an indifferent rhodin, m. p. 259—
260°, confirms the constitution arrived at by analysis.
As by-products .are obtained an isomeric meso-
porphyrin (as methyl ester), m. p. 197°, not identical
with the known mesoporphyrins of similar m. p., or
with those described below, and the methyl ester of a
porphintripropionic acid, m. p. 257° (copper salt,
m. p. 277°; iron salt), the constitution of the last
being assumed from the formation of an acid rhodin,
m. p. 205°. The hypothesis is advanced that these
products are formed by decomposition followed by
recombination, and is supported by the isolation of
identical products from mesoporphyrin X1 by similar
treatment.

The following are described : o-bromo-4 :3'-di-
methyl -3 -ethyl -4 '-propyl-5'- bromomethylpyrromethene
hydrobromide (methene 1V), decomp. 195° (from
2-aldehydo-4-methyl-3-ethylpyrrole-5-carboxylic acid
and 2 :4-dimethyl-3-propylpyrrole, followed by
bromination); 3:5: 3'-trimethyl-4'-ethyl-4-propyl-
pyrromethene hydrobromide (methene VII), m. p. 211°
(from 3 :5-dimethyl-4-propylpyrrole-2-aldehyde and
opsopyrrole); 3:5:4": 5'-tetramethylpyrromethene-
4: 3'-dipropionic acid hydrobromide (methene 1X),
m. p. 232° [dimethyl ester, m. p. 180° (decomp.)],
hydrochloride, m. p. 173° (dimethyl ester, m. p. 169—
170°) (from eryptopyrrolealdehydecarboxylic acid and
luemopyrrolecarboxylic acid : converted by bromin-
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ation into the 5 : 5'-dibromomethyl hydrobromide, m. p.
191°, and a small quantity of an isomeride, decomp.
150°). Mesoporphyrin X1 [iron salt; copper salt,
m. p. above 299°; dimethyl ester, m. p. 174-5° (iron
salt, m. p. 263°; copper salt, m. p. 189°)] is obtained
by fusion of 4 :3'-dimethyl-3 :4'-diethyl-5 : 5'-di-
bromomethylpyrromethene and brominated 3 : 3'-di-
methylpyrromethene-4 : 4'-dipropionate hydrobrom-
ides with succinic acid at 185—190°. 1:3:5:8
Tetramethyl -2:4- diethyl -6 -propylporphin-7-prop-
ionic acid (methyl ester, m. p. 237°) is obtained,
accompanied by mesoporphyrin V, by fusion of
methenes 111 (cf. A., 1928, 902) and IV with methyl-
succinic acid at 135—140°. Similar treatment of a
mixture of methenes V (loc. cit.) and VII leads to
1:3:5: S-tetramethyl-2 : 4-diethyl-7-propylporphin-
6-propionic acid (methyl ester, m. p. 215°) and meso-
porphyrin 1l. Mesoporphyrin V1 fhydrochloride;
ironsalt; coppersalt, m. p. 314°; dimethyl ester, m. p.
199° (iron salt; copper salt, m. p. 210°)] may be
obtained by fusion of a mixture] of 5 : 5'-dibromo-4 : 4'-
dimethyl-3 : 3'-diethylpyrromethene  hydrobromide
(A., 1926, 621) and methene IX with succinic acid at
180—190°, or by heating it with hydrogen bromide in
acetic acid at 170—180°. Mesoporphyrin VIII [iron
salt; dimethyl ester, m. p. 184—186° (iron salt, m. p.
223°; copper salt, m. p. 210°)] isthe product of fusion
of methene 1X, 5:5-dibromo-3 :3'-dimethyl-4 :4'-
diethylpyrromethene hydrobromide, and succinic acid
at 195°. Oxidation of mesorhodin with chromium
trioxide in sulphuric acid gives methylethylmaleimide
and hicmatic acid. H. A. Piggott.

Ring synthesis of porphyrins [with substituted
and unsaturated side-chains]. IV. A bromo-
vinylpyrrole and its transformations. H.Fischer
and O. Siis (Annalen, 1930, 484, 113—130).—Ethyl
2 : 4-dimethyl-3-|3-carboxyvinylpyrrolo-5-carboxylate
and bromine in carbon disulphide give an impure
dibromide, which when heated with aqueous alcohol
at 100° passes into ethyl 2 :4-dimethyl-3-$-bromo-
vinyljnyrrole-b-carboxylate (1), m. p. 158° (decomp.)
(dibromide). Reduction of I with a solution (d 1-45) of
hydrogen iodide in acetic acid at 100° causes elimin-
ation of the vinyl group (cf. A., 1926, 178) with the
production of 2 :4-dimethylpyrrole, whilst catalytic
reduction (platinum-black) in ether affords ethyl
cryphpyrrolecarboxylate, m. p. 94°. Treatment of |
with silver cyanide, molecular silver, silver oxide, or
copper powder in methyl alcohol at 90—95° gives
ethyl 2 :4-dimethyl-3-*$-dimethoxyethylpyrrole-5-ca.rb-
oxylate, m. p. 112°; when the reaction is carried out
in presence of alcohol, ethyl 2 : 4-dimethyl-3m$-etkoxy-
vinylpyrrole-i)-carboxylate, m. p. 87°, results. Treat-
ment of | with sulphury! chloride (1 mol.) in ether
gives a cWoro-derivative, m. p. 168°; the dichloro-
derivative obtained by the action of 2 mols. of the
chloride is hydrolysed by aqueous alcohol to ethyl
2-aldehydo-4-methyl -3 - fi-bromovinylpyrrole - 5-carboxyl-
ate, m. p. 140° mine, m. p. 230° (decomp.); phenyl-
hydrazone, m. [p. 142° (decomp.)]. This aldehyde con-
denses with cryptopyrrole in acetic and hydrobromic
acids, forming b-carbethoxy-4 : 3': 5'-trimethyl-4'-ethyl-
-A-bromovinylpyrromethene hydrobromide, not melted
at 300° after darkening at-170° [the 5-carboxy-mdhenc
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hydrobromide is obtained similarly from 2-aldehydo-
4-methyl-3-{i-bromovinylpyrrole-5-carboxylic add, m. p.
238° (decomp.)]. Treatment of I with 3 mols. of
sulphuryl chloride in ether and decomposition of the
resulting trichloro-compound with alcohol gives ethyl
4 - methyl - 3 - @- bromovinylpyrrole -2:5- dicarboxylale,
m. p. 115° (the 2-methyl 5-ethyl ester, m. p. 131° is
obtained similarly, using methyl alcohol). Catalytic
reduction of the free dicarboxylic add, chars from 230°
without melting, furnishes 4-methyl-3-ethylpyrrole-
2 :5-dicarboxylic acid, which when heated at 240°
yields opsopyrrole.

Ethyl 2 : 4-dimcthyl-3-(i-carbethoxyuinylpyrrole-5-
carboxylate, m. p. 134°, prepared by esterification of
the 3-[3-carboxy-derivative or from ethyl 3-aldehydo-
2 :4-dimethylpyrrole-5-carboxylate and ethyl hydro-
gen malonate in presence of aniline at 100° (cf. A,
1926, 1261), is reduced catalytically (platinum-black)
in ether to ethyl 2 :i-dimethyl-3->i-carbethoxyethyl-
pyrrole-5-carboxylate, m. p. 73°.  When the dibromide,
m. p. 121° (decomp.), of the above carbethoxyvinyl
derivative is treated with alcoholic potassium hydr-
oxide, a mixture of an unidentified bromine-containing
substance, m. p. 196° (decomp.), and ethyl 2 :4-di-
methyl-3-[i-carbethoxy - (3-ethoxyvinylpyrrole -5-carboxyl-
ate, m. p. 163°, is produced; with methyl-alcoholic
potassium hydroxide, ethyl 2 :4-di.mdhyl-3-&-carb-
ethoxy-a.”-dimethoxyvinylprjrrole-5-carboxylate, m. p.
178°, results. Oxidation of ethyl 2 :4-dimethyl-3-(3-
carboxyvinylpyrrole-5-carboxylate with chromic oxide
in acetic acid gives ethyl 3-carboxy-2 :4-dimethyl-
pyrrole-5-carboxylate. H. Burton.

Amino-1-methylbenzoxazoles and their con-
version into the arsinic acids of o-aminophenol.
M. A. Pnittips (J.C.S., 1930, 2685—2690).—o-
Acetamidophenol gives only a 15% yield of 1-methyl-
benzoxazole (hydrochloride) when treated with 5Ar-
hydrochloric acid or 2ATFsodium hydroxide at 90°,
simple hydrolysis to o-aminophenol being the main
reaction. The nitro-1-methylbenzoxazoles are best
prepared by distillation of the corresponding nitro-acet-
or -diacet-amidophenols at 10—20 mm., and thus are
obtained: 3-, m. p. 125°, 4-, m. p. 154° (hydro-
chloride), and 6-, b. p. 240—250°/18 mm., m. p. 112°
-nitro-I-methylbenzoxazole. Dilute mineral acids or
alkali hydroxides reconvert them into the nitroamino-
phenols, whilst reduction with iron powder and boiling
10% acetic acid affords the corresponding amino-
derivatives and thus are obtained: 3-, m. p. 67°
(acetyl derivative, m. p. 218°); 4-, b. p. 160—170°/20
mm., m. p. 77—78° (dihydrochloride; acetyl derivative,
m. p. 205°); and 6-, m. p. 106° (acetyl derivative,
m. p. 145—146°), -amino-1--methylbenzoxazoles, whilst
acetylation of the 5-amino-compound (Newbery and
Phillips, A., 1928, 311) gives the o-acelamido-deiiv-
ative, m. p. 120° (dihydrate, m. p. 83°). After
reduction of the mixture of 4- and 5-nitro-compounds
obtained by nitration of 1-methylbenzoxazole (New-
bery and Phillips, loc. cit.) only the pure 5-amino-
derivative separates (64% yield). Reduction of
5-nitro-2-acetamidophenol with boiling dilute acetic
acid and iron powder affords the corresponding
5-amino-compound (hydrochloride), but fails with 2-
nitro-4-acetamidophenol, whilst reduction of 3-nitro-
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4-acetamidophenol with activated aluminium and
90% alcohol gives a 30% yield of the 3-amino-com-
pound, isolated as its hydrochloride. Ethyl chloro-
formate and sodium hydroxide convert 5-nitro-2-
aminophenol into 5-nilro-2-carbethoxylaminophcnol,
m. p. 170°, reduced by alkaline sodium hyposulphite
to the 5-ammo-derivative, m. p. 129° (acetyl derivative,
m. p. 233°). Application of the Bart reaction (action
of copper arsenite on the diazotised ammo-compound)
to either the aminobenzoxazoles or the corresponding
acetamidophenols affords the o-aminophenolarsinic

acids, of which 4-carbethoxylamino-3-hydroxyphenyl-
arsmlcamd is new. J. W. Baker.
Oxidation of leucomethylene-blue. A. Reid

(Biochem. Z., 1930,228, 487—490; cf. A., 1930,1381).
—During the catalytic oxidation of leucomethylene-
blue by copper, hydrogen peroxide is produced. It
follows that the appearance of hydrogen peroxide
during the oxidation of an organic substance gives no
indication as to whether the process is a direct
autoxidation or an oxidation in which a heavy metal
is involved as oxygen carrier. The oxidation of leuco-
methylene-blue which takes place in the presence
of proteins and is a surface phenomenon not
appreciably influenced by the presence either of heavy
metals or of substances such as carbon monoxide or
hydrogen cyanide (which form complex compounds
with heavy metals) also results in the production of
hydrogen peroxide. W. McCartney.

Sparteine. P. Ivarrer, B. Shibita, A. Wett-
stein, and L. Jacubowicz (HC|V. Chim. Acta, 1930,
13, 1292—1308).—Sparteine methiodide when con-
verted into the methohvdroxide and distilled yields
demethylspartcine, CI5HZN2Me, b. p. 170—172°/
11 mm. (this and the compounds derived from it are
probably mixtures of isomerides), reduced by hydrogen
in presence of platinum and hydrochloric acid to
dihydromnthylsparteine, b. p. 176—181°/9 mm. This
reacts with methyl iodide in benzene at 100° forming a
methiodide hydriodide convertible into dihydrode-
dimethylsjiarteine, b. p. 174—182°/8-5 mm., and thence
into tetrahydrodimethylsparteine. Four-fold repeti-
tion of the above process affords a penladecane, b. p.
242°/729 mm., d f 0-7740, rif, 1-43304, which might
be S-methyl-S-propyl-w-undecane, £-propyl-w-dodec-
ane, or £-methyl-7)-ethvl-w-dodecane, assuming that
one of the formula; previously proposed for sparteine
(A., 1929, 200) is correct. These hydrocarbons have
been synthesised for comparison with the above
pentadecane.

Ethyl w-amylmalonate is converted by the usual
methods into methyl-n-amylma.lonic acid, m. p. 104°
(ethyl ester, b. p. 130—132°/12 mm.), and thence into
a-melhylheptoic acid, b. p. 121—122°/13 mm. Zinc
diethyl and a-methvlheptoyl chloride give ethyl
ci-methylhexyl ketone, b. p. 191—193°/728 mm., which
with magnesium «-amyl bromide affords ethyl-n-
amyl-oL-methylhexylcarbinol, b. p. 140—141°/10 mm.
Dehydration of this with oxalic acid furnishes an
olefim, CjjHao, b. p. 236—237°, df* 0-7889, ng"
1-44195, reduced by hydrogen in presence of platinum
and acetic acid to 'C,-methyl--t)-ethyl-n-dodecane, b. p.
240—242°/729 mm., df° 0-7769, nf, 1-43545. Oxid-
ation of propyl-n-liexylcarbinol with chromic oxide in
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acetic acid yields propyl w-hexyl ketone, b. p. 201—= hydropalmatine,

203°/726 ram., 87—89°/lIl mm. (semicarbazone, m. p.
51—52°), which with an excess of magnesium ra-amyl
bromide affords mainly an olefine, C*H”, b. p. 239—
241°, AR 0-7825, jig? 1-44336. Catalytic reduction of
this gives ~-propyl-n-dodecane, b. p. 241—243°/730
mm., 439 0-7729, rag 1-43277. R-Bromopentane and
ethyl sodiomalonate furnish the ethyl ester, b. p.
120—121°/11 mm., of R-methylpentane-ua.-dicarboxylic
acid, m. p. 92—93°, which when heated passes into
R-methylhexoic acid, b. p. 207—209°/728 mm. The
chloride of this reacts with zinc propyl iodide in
toluene, forming propyl B-methylamyl ketone, b. p.
192—193°/715 mm. The carbinol from this and
magnesium ra-amyl bromido is dehydrated by potass-
ium hydrogen sulphate at 200° to an olefine, C15H 30,
b. p. 236°/725 mm., (4950-7805, »g* 1-44215, reduced
catalytically to S-tnethyl-*-propyl-n-undecane, b. p.
235—236°/727 mm., <Zf90-7733, rag 1-43262.
H. Burton.
Alkaloid from Anona reticulata, Linn. A. C.
Santos (Phihppinc J. Sei., 1930, 43, 561).—Alcohol
extraction of the trunk bark affords, after removal of
phenolic bases, about 0-03—0-04% of an alkaloid,
CIM 180 N (one methylcnedioxy -group), m. p.
122—123°, [a]“'6—83-01° in chloroform (hydrochloride;
chloroplatinate). The name anonaine is suggested to
distinguish the alkaloid from others occurring in
Anona species (cf. Callan and Tutin, A., 1912, ii,
81; Trimurti, J. Ind. Inst. Sei., 1924, 7, 232).
Bi Child.
Alkaloids of Herberts Thumbergii, D.C. var.
Maximowiczii, Franch. 1. H. Kondo and M.
Tomita (Arch. Pharm., 1930, 268, 549—559).—The
acidified aqueous solution of the alcoholic extract of
the root contains the following tertiary bases, which
are precipitated by ammonia: (a) oxyacanthine
(Spiith, A., 1929, 1319; von Bruchhausen and
Scholtze, A., 1930, 9S) (methyl ether hydrochloride, m. p.
261°); (6) a substance, m. p. 207—209°, but identical
in all other respects with oxyacanthine ; (c) berbamine
(Santos, Diss., Westféal. Univ., Minster, 1929) (methyl
ether hydrochloride, m. p. 264°), which lias an absorp-
tion spectrum almost identical with that of oxy-
acauthine, and (d) oxyberberine, now found for the
first time in nature. After removal of berberine as
hydrochloride, the following quaternary bases were
precipitated as iodides and separated after reduction
to their tetrahydro-derivatives : shobakunine (iodide,
m. p. 204—206°), isolated as telrahydroshobakunine,
C16H n O(NMe)(OMe)3, m. p. 140° (hydrochloride, m. p.
242°; methiodide, m. p. 253°), jatrorrhizine, and a
trace of columbamine. H. E. F. Notton.

Resolution of tetrahydropalmatine and tetra-
hydroberberrubine into their optically active
components. E.Spath and W. Leitne (Ber., 1930,
63, [A], 3007—3012).—When treated with the
equivalent amount of d-tartaric acid in alcohol, dlI-
tetrahydropalmatino  yields d-tetrahydropalmatine
hydrogen d-tartrate, from which d-tetrahydropaknatine,
m. p. 141—142°, [a]g +291° in alcohol, identical with
the natural base, is readily obtained. The mixture of
residual bases when treated with Z-tartaric acid yields
the Z-base hydrogen Z-tartrate, from which Z-tetra-
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m. p.
alcohol, is derived.

dZ-Tetrahydroberberrubine, m. p. 187—188° (ethyl
ether, m. p. 128°), is resolved into components by
means of ammonium iZ-a-bromocamphor-ra-sulphonate
in alcohol and dilute acetic acid; the salt of the
d-base separates more rapidly than that of the Z-base.
d-Tetrahydroberberrubine lias m. p. 195—196° [a]})
+303° in chloroform, +298° in ethyl alcohol, whereas
the I+ase has m. p. 195—196°, [a]g —304° in chloro-
form. The mixture of equal amounts of the d- and
Z-base has m. p. 186°. These results are notin harmony
with the observations of Kitasato (A., 1927, 1094).

H. Wren.

Quinoline derivatives.  XVIII.  Quitenine.
H. John [Wlth E. Andraschko] (J. pr. Chem., 1930,
[ii], 128, 223—22S).—The following derivatives of
quitenine (Skraup, A., 18S9, 626) are described :
quitenine chloride (from quitenine and thionyl chloride),
m. p. 206°; quitenine methyl ester, m. p. 217°
(by estérification with methyl alcohol and sulphuric
acid) (Goodson and others, A., 1930, 1310, give m. p.
170°); quitenine ethyl ester, m. p. 198° (Bucher, A,
1594, i, 152, gives m. p. 198°; Goodson, loc. cit.,
gives m. p. 201°); and quiteninehydrazide (from the
last-named and hydrazine hydrate), m. p. 236°
(benzylidene, m. p. 179°, and methylbenzylidene, m. p.
223°, derivatives). Treatment of the hydrazide with
cold aqueous sodium nitrite gives the azide (not
isolable), which is transformed by water into MN'™-hi's-
quilenylcarbamide, m. p. 154°, B. Chitd.

Strychnos alkaloids. LVII. Oxidation of
tetrahydrostrychnine and certain derivatives,
H. Leuchs [with, in part, F. Kronhnke] (Ber., 1930,
63, [A], 3184— 3189).— Oxidation of tetrahydro-
strychnino with chromic acid and dilute sulphuric acid
at 20° affords a mixture of a substance, C17H 2004N2,
m. p. 243—245° (decomp.) after softening at 230°
(perchlorate, dihydrate and anhydrous, [«]]? +73-S°/
d for the anhydrous salt), and an amino-acid,
CAH204N24H20, not molten below 300° (hydro-
chloride, [a]'9 —24-0°/<Z hydrobromide). In the
amino-acid the benzene nucleus of the base appears
to persist unchanged. OJV-Diacetyltetrahydro-
strychnine, when similarly oxidised, loses the O-acetyl
group and yields an amino-acid, C23H2® 4N2, decomp.
305° after softening at 180—200° and foaming at 220°
(perchlorate, [a]g —118-5°/<Z in water). The amino-
acid is obtained in better yield from the W-monoacetyl
derivative. The following observations are incidental :
strychnidine hydroperchlorate, [a]jj —10-1°/cZ in water,
and hydrochloride, [a]]; —13-5°/d in OTA-hydrochloric
acid ;  tetrahydrostrychnine hydroperchlorate, [a]g
—74-9°jd, and hydrochloride, [afif —86-6°<Z, Td-mono-
acetyltetrahydrostrychnine, m. p. 157—159°, or m. p.
197—199° after desiccation (hydroperchlorate, [a]]?
+ 104°/<Z; hydrochloride, [a]g +122-3°<2); diacetyl-
tetrahydrostrychninc, as mixture of anhydrous and
hydrated compounds (hydroperchlorate) ; dibromotetra-

141—142°, [Jg —294° in

hydrostrychnine, C2H202N2Br2, m. p. 248—250°

(decomp.) after softening at"23S° (hydrobromide’,

hydrochloride, [a]'B-23-2°]d). H. Wren.
Constitution of Strychnos, yohimbe, and

quebracho alkaloids. E. spath and H. Bret-
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Schneider (Ber., 1930, 63, [B], 2997—3006)—
Strychnine in alkaline solution is treated on the water-
bath with potassium permanganate until the latter
substance is only slowly consumed. The acids thus
produced are separated by their differing acidity and
from one fraction JV-oxalylanthranilic acid, decomp..
202—203° (methyl ester, m. p. 152°), is obtained;
thermal decomposition of the normal potassium salt
affords anthranilic acid. Examination of the product
obtained by Warnat (A., 1926, 1263) by the oxidation
of yohimboaic acid proves its identity with JV-oxalyl-
anthranilic acid; Wamat’s acid and its methyl ether
have the compositions CH 76N and CjjHjjOgN,
instead of C8H 704N and G19Hn O.,N as recorded. The
products of the decomposition of yohimbine and the
specific rotation of the base and of the acid derived
therefrom coincide almost completely with Halm’s
data (A., 1930, 1194) for quebrachin. Oxidation of
the acid derived from quebrachin hydrochloride
affords X-oxalylanthranilic acid. Great similarity is
therefore observed at any rate in one portion of the
molecular structure of strychnine and of the yohimbe
and quebracho alkaloids with the ring system of
yohimbol. In them the ring system | must be
present in a quinoline or an indole ring. Brucine is
more readily oxidised than strychnine, but affords

OMel/VA (1)

N-oxalyl-4 : 5-dimethoxyanthranalic acid; the alkaloid
therefore contains the complex I1.

Methyl hydrogen N-oxalyl-4 : 5-dimethoxyanlhranilic
acid, m. p. 230—232° (decomp.) after softening at
229°, is prepared by heating methyl 6-aminoveratrate
with anhydrous oxalic acid in a vacuum at 110—140°;
tlic dimethyl ester has m. p. 206—207°.

H. Wren.

Oxonitine. E. Spath and F. Galinovsky (Ber.,
1930, 63, [B], 2994—2997).—Oxonitine, m. p. 277—
278° (vac. decomp.), [a]}; —48° in chloroform, has the
formula CXH430 IN and contains the four methoxvl
groups presentin aconitine. The composition is greatly
confirmed by determination of the benzoyl groups in
oxonitine and aconitine. This is effected by hydrolysis
of the compounds followed by acidification and
extraction of the liberated benzoic acid by ether. The
acid is sublimed at 130—150°/10 mm. and weighed.

Reply is made to Akabori and Saito (A., 1930,
1445) H. Wrfn.

M. p. of pure yohimbine. K. Warnat (Ber,
1930, 63, [B], 2959—2961).—Contrary to Hahn and
Schuch (A., 1930, 1194), pure yohimbine has m. p.
234—235°; the preparation of Hahn and Schuch was
probably contaminated with a-yohimbine, from which
it is not readily separated by fractional crystallisation.

H. Wren.

Identity of a-yohimbine with isoyohimbine.
G. Hahn and W. Schhch (Ber., 1930, 63, [BJ, 2961—
2962; cf. Warnat, preceding abstract).—The a-yohim-
bin of Lillig and Kreitmair (Merck’s Jahresber., 1928,
20) and Hahn and Schuch (A., 1930, 1194) is not
identical with the isoyohimbine of Hahn and Schuch
(lOC. Clt) H. Wren.
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Alkaloids _o_f Sinomeniinn and Cocculus.
XXIX. Dauricine. H. Kondo and Z. Narita.
XXX. Alkaloids of Cocculus saramentosus,

Diels. H. Kondo and M. Tohita (J. Pharm. Soc.
Japan, 1930, 50, 589—593, 633—644)—XXIX.
Treatment of dauricine with methyl-alcoholic alkali
and ethyl bromide affords ethyldnuricine ethobromide,
decomp. 136—139° {"'platinum salt, decomp. 215—218°),
which, with 20% potassium hydroxide solution, gives
a.-ethyldauricinethylmethine (methiodide, decomp. 162—
165°). The methiodide, when treated with potassium
hydroxide, afforded a substance oxidisable to an acid,
m. p. 276—279°, not identical with 4-methoxy-3 :4'-
diphenyl ether 1:I'-dicarboxylic acid, m. p. 312°.
The corresponding ethoxy-acirl has m. p. 276—279°.
The formula

OMe-Q:CH-C-CH2-CH2-NMe

OH-CICH-C-------------- CH-CH2Cdl140OMe 18 pro'
posed for dauricine.
XXX. Menisarine; m. p. 203° [gold salt, decomp.;

platinum salt, decomp. 304°; hydrochloride, decomp.
279°; hydrobromide, C37H3X)0 6\2,2HBr,2H20, de-
comp. 285°; methiodide, decomp. 269—270°; acetyl
derivatives: OAc-QI7M37(3B)R52> 1ls P-  141°;
(0AC)3GIMHHBIBO0I.NAC3)2(0AC)2, m. p. 105 ], when
reduced by zinc in acid solution gave a compound
C3IHALOMN2, m. p. 162°, and when treated with
methyl sulphate followed by potassium iodide
afforded the compound C3IH282302N2(0Me)4,2Mcl
m. p. 252—263°. The structure of menisarine is
discussed. Chemical Abstracts.

Identification of alkaloids by precipitation. |I.
Natural classification of alkaloids based on
precipitation. C. C. Fuiton (J. Assoc. Off. Agric.
Chem., 1930, 13, 491—497).—The usual reagents are
compared with pliosphomolybdic acid as a standard
precipitant and are classified according as their
sensitivities with a particular alkaloid are equal to,
or less than, that of phosphomolybdic acid. The
alkaloids may be arranged similarly, according to
their sensitivity towards precipitating agents, but
to avoid inconsistencies they are classified in groups.
The nine groups embrace amines, proteins, and basic
dyes, which are precipitable by the reagents, and
the remaining alkaloid classes are designated as
the caffeine, aniline-pyridine, atropine, cotarnine,
quinine, and narcotine classes. The classification
corresponds with the data of precipitation from 2%
solutions and with the solubility in water and the basic
strength of the free alkaloids. The concentrations
of the solutions never exceed 1 : 1000, and a few mg.
of the alkaloid suffice for the classification and

tentative identification. H. J. Dowden.
Microchemical detection of alkaloids in plants.
XIV. Cytisine. G. Kiein and E. Farkass

(Oesterr. Bot. Z., 1930, 79, 107—124; Chem. Zentr.,
1930, ii, 1257—1258).—The most sensitive and
characteristic reaction for cytisine is that of Ber-
theaumd employing potassium tri-iodide which gives
rosettes of dark brown prisms. The distribution of
cytisine in Laburnum anagyroides and its presence in
15 Papilionacece is recorded. Cytisine does not appear
to be identical with ulexine. Laburnum contains
thiocarbamide. A. A. Eldridge.
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Aromatic arsenic compounds containing sul-
phur groups attached to the nucleus. II.
Thiocyano- and disulphido-groups. H. J. Bar-
ber (J.C.S., 1930, 2725—2729).—Diazotisation of 4-
aminophenylarsinic acid and subsequent treatment
with a solution of cuprous tliiocyanate containing
potassium tliiocyanate gives a 30% yield of 4-thio-
cyanophenylarsinic acid, converted by boiling 2N-
sodium hydroxide into an amorphous substance which
when oxidised in sodium hydrogen carbonate sus-
pension with iodine in potassium iodide gives di-
phenyl disulphide-4:4'-diarsinic acid (King and others,
A., 1926, S51). 2-Thiocyanophenylarsinic acid is
similarly prepared and converted into diphenyl
disidphidc-2 :2-diarsinic acid, which is also obtained,
contaminated somewhat with the disulphoxide from
2-sulphinophenylarsenious oxide (A., 1930, 1456), by
mild reduction with boiling alcoholic sulphur dioxide
containing a little hydrogen iodide, or with very dilute
gulphurio-hydriodio acid solution at 95°, followed by
oxidation of the arsinoxide to the arsinic acid. It is
suggested that the thiol group formed by hydrolysis
of either the thiocyano- or disulpliido-group reacts
with the arsinic acid group as follows : R-AsO;H2+
4R'SH= RAS(SR")4+R"™*S*S-R'+3H 20, thus giving a
complex intramolecular thioarsinite of the type
[- S,GcH4AS(S*C6H4-As<)Z],, which regenerates the
disulphide arsinic acid on oxidation. It is considered
very improbable that the thiol group would remain
intact under the conditions used by Krishna and
Krishna (A., 1929, 1320) for the supposed preparation
of 4-thiolphenylarsin.ic acid. 3-Nitro-4-aniinophenyl-
arsinic acid is similarly converted by diazotisation
and potassium cuprothiocyaoate into 3-riliro-A-
thiocyanophenylarsinic acid, which loses its sulphur
group when hydrolysed with 2JV-sodium hydroxide,
yielding only tarry material. Reduction of 2-sulphino-
phenylarsenious oxide in hot glacial acetic acid with
hypophosphorous acid (d 1-14) and potassium iodide,

with sodium hyposulphite, or with zinc and hydro-
chloric. acid gives a substance, m. p. 177—178° to
which the annexed structure is assigned; it is
also obtained by similar reduc-

tion of the 2 :2'-disulphide- or 2-

O thiocyanophenyl-arsinic acid. It

is stable to boiling alkali, is slowly

oxidised by iodine in sodium hydrogen carbonate
suspension to the disulphide-arsinic acid, and rapidly
to 2-sulphophenylarsinic acid by concentrated nitric
acid. J. W. Baker.

Aromatic boron compounds and arylmercuric
salts derived therefrom. W. Konig and W.
Scharrnbeck (J: pr. Chem., 1930, [iij; 128,153—170).
—A series of arylboric acids lias been prepared by
the interaction of ¢ sobutyl borate and the appropriate
Grignard reagent (cf. Khotinskv and Melamed, A,
1909, i, 864) for investigation of their trypanocidal
.activity; certain of the acids have considerable
activity in vitro, but are unsuitable for chemothera-
peutic application owing to the ease of hydrolytic
fission of the boric acid residue from the aromatic
nucleus. The following new acids are described and
revised m. p. recorded : p-bromophenyl-, m. p. 266°
(oxide, m. p. 280°), o-chlorophenyl-, m. p. 149° o-
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anisyl-, m. p. 105° (Michaelis and others, A., 1894, i,
190, give 165°), m-anisyl-, m. p. 147° (oxide, m. p.
159°), o-tolyl-, m. p. 168° (loc. cit., 161°), m-tolyl-,
m. p. 157° (Khotinsky, loc. cit, 137—140°), and
a-naphthyl-boric acid, two modifications, m. p. 248°
and 266°, respectively (Michaelis, loc. cit., 259°). The
borobenzoic acids, CO2H<Cnii.,-B(011)2, are obtained
by oxidation of the corresponding tolylboric acids
(Michaelis and Richter, A., 1901, i, 355) : o-borobenzoic
acid, m. p. 152°, and m-borobenzoic acid, m. p. 240°
(basic lead salt, C14H 12010B2Pb3; normal barium salt;
silver salt of “ pyro -acid, C14H80 7Ag4B2). Diaryl-
boric acids, Ar,B-OH, are formed as by-products in
the preparation of the arylboric acids, or, better, by
the use of 2 mols. of the Grignard reagent; diphenyl-
boric acid, b. p. 150—155°/20 mm., m. p. 57-5°
(Michaelis, loc. cit.,, gives b. p. 215—235°/17 mm.),
di-p-anisyl-, m. p. 107°, di-p-bromoplienyl-, m. p. 113°,
and di-$-naphthyl-boric acid, b. p. 135—138°/14 mm.,
ni. p. 172°:

Mercuric salts readily displace the boric acid residue
with formation of corresponding arylmercuric salts,
of which the' following are new : p-bromophenyl-
mercuric chloride, m. p. 235°, and acetate, m. p. 188°;
o-cldorophenylmercuric  chloride, m. 133°; m-
anisylmercuric chloride, m. p. 158°, and acetate,
m. p. 120°; o-anisylmercuric acetate, m. p. 101°; o-,
m. Ji. 131°, and n\-chloroniercuribenzoic acid, m. p.
258°, and m-acetoxymercuribenzoic acid, m. p. above
310°. R. Chitd.

Formation of a heterocyclic ring closed
through mercury atoms. Il. L. Vecchiotti
and M. Panciera (Gazzetta, 1930, 60, 904—909;
cf. A., 1929, 203).—By heating o-dibromobenzene at
120° with 2% sodium amalgam in petroleum solution
a substance, C6H4Hg, which does not melt even at
300°, was obtained. From its chemical behaviour

it probably has the structure CBH&*"®">C6H4.

O.J. Walker.

Bis-p-phenetyl telluride and its derivatives.
G T. Morgan and F. H. Burstall (JCS, 1930,
2599—2601).—By the action of magnesium p-ethoxy-
phenyl bromide on tellurium dibromide in ether
is obtained bis-p-plienetyl telluride, R2Te (R=
p-EtO-CgH.,-), m. p. 64°, converted by elilorine in
carbon tetrachloride into the corresponding telluri-
dicliloride, RZ2TeCl2, identical with the specimen
previously obtained by Morgan and Drew (A., 1926,
83). The original constitution assigned to the di-
chloride is thus confirmed, despite the contrary
evidence of parachor measurements (Burstall and
Sugden, A., 1930, 399), which suggested that it was
a nuclear-substituted telluride. The telluridichloride
is converted by boiling water into the corresponding
tellurioxychloride, (R2TeCl)20, decomp. 193°, and by
boiling 2iY-aqueous alkali into the telluroxide, R2TeO.
Bis-p-phenetyl telluri-dibromide, m. p. 127°, and -di-
iodide, in. p. 144°, are obtained similarly. Concen-
trated nitric acid converts these three tellurihalides
into o-halogenated-p-nitrophenetoles, the yield being
greatest with the di-iodide. p-Anisyl-p-phenetyl
telluridichloride, m. p. 165—166°, prepared by heating
p-phenetyl telluritrichloride with 4 mols. of anisole
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at 100° is reduced by zinc dust and glacial acetic
acid to p-anisyl p-phenetyl telluride, m. p. 45°.

J. W. Baker.
Clupein. Il. K. Fetix and A. Lang (Z
physiol. Chem., 1930, 193, 1—14; cf. A., 1929,

1322).—Trypsin-kinase was allowed to act on clupein
hydrochloride B at pu 8-4 until no further action
occurred. The enzyme was then destroyed and the
solution hydrolysed with intestinal erepsin at  7-8.
Tho trysin-kinase hydrolysis liberated 4 mois, of
arginine, 6 amino-groups, and 6 acid equivalents ; the
erepsin set free 4 arginine mois., 4 amino-groups, and
5acid equivalents. Four of the amino-groups and four
acid equivalents in the first hydrolysis belong to the
arginine. The two remaining amino- and acid groups
may belong to the unhydrolysed portion, or to
monoamino-acids. The clupein molecule appears
to be built symmetrically from two similar halves,
one of these being hydrolysed by trypsin-kinase.
J.H.Birkinshaw.

Sphingomyelin. W. Merz (Z. physiol. Chem.,
1930, 193, 59—87).—Cerebroside-free sphingomyelin
preparations with P :N ratio of 2 : 1 were obtained
from human brain. Sphingomyelin on catalytic
hydrogenation furnishes hydrosphingomyelin, [a]”
-f12-85°; the latter on acétylation forms mono-
acctylhydrosphingomyelin, various fractions of which
were hydrolysed. Stearic, lignoceric, and nervonic
acids were obtained, showing that there are three
sphingomyelins present in the product from brain,
differing in their fatty acid constituents.

J. H. Birkinshaw.

</-a-Aminonorvaleric acid (norvaline) as a
constituent of proteins. E. Abderhatden and
F. Reich (Z physiol. Chem., 1930, 193, 198—200).—
d-Norvaline was obtained from the products of acid
hydrolysis of caseinogen. J. H. Birkinshaw.

“ Acetyl bases " from proteins. N. Troense-
gaard, F. Wrede, and H. G. Mygind (Z phy5|0|
Chem., 1930, 193, 49—55).—Two crystalline acetyl
bases were obtained from the syrupy mixture formed
by the acetolysis of proteins (cf. A., 1926, 634);
base A, CI0H 402N 2, isolated as the chloroaurate, m. p.
193° (darkens at 175°), and base B, CgHjjONg (chloro-
aurate, m.p. 184° (decomp.); chloroplatinate, blackens at
260°; m-nitrobenzoyl derivative, m. p. 185°). The bases
were obtained from serum-globulin, serum-albumin,
globin, fibrin, and caseinogen. Gliadin yielded only
base B, silk-fibroin neither base. J. H.Birkinshaw.

Fission products of hydrogenated proteins. 1.
N. Trgensegaard and H. G. Mygind (Z phySIOl
Chem., 1930, 193, 171—180).—In addition to the
bases described above, there were isolated piperidine,
isoamylamine, and two bases yielding crystalline
derivatives from the acetolysis of proteins and
reduction of the acetyl products: base, C H2N2:
picrate (A2B), decomp. 231°; chloroaurate, m. p.'197°
(decomp.); reineckate, m. p. 185°; base, C,H,X.,:
slyphnate (A2B), m. p. 234° (decomp.) ; chloroaurate,
m. p. 197° (decomp.) ; chloroplatinate, m. p. 257°
(decomp.) ; picrate, m. p. 242° (decomp.). All m. p.
are uncorr. Both new bases were obtained from
ghadm and caseinogen, arid C14H, 2N, from globin in
addition. j H.“Birkinshaw.
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Constitution of soluble proteins. (Reversibly
dissociable component systems.) S.P.L.Soren-
sen (Compt. rend. Trav. Lab. Carlsberg, 1930, 18,
No. 5, 1—124, and Kolloid-Z., 1930, 53, 306—318;
cf. this vol.,, 38).—The conception of proteins as
reversibly dissociable component systems is discussed
with reference to experimental data on the fraction-
ation and solubility of egg-albumin, horse-serum-
albumin, horse-scrum-globulin, casein, and wheat
gliadin (published by the author and his colleagues
during the past 13 years) and to modern views
(Meyer, Staudinger) on tho structure of high-mole-
cular substances. Svedberg’s work on the determin-
ation of mol. wt. of proteins is discussed. The necessity
of discriminating between reversible dissociation and
true protein scission is emphasised. H. Burton.

Glutelins. VI. Optical rotations of glutelins
from wheat, rye, barley, maize, and rice. F. A.
Csonka,M.J.Horn,and D. B. Jones (J. Biol. Chem.,
1930, 89, 267—273).—The following values for [a]“
in 0-5J/-sodium hydroxide solution were obtained :
wheat a-glutelin —85-1°, wheat R-glutelin —76-6°,
rye glutelin —81-2°, barley a-glutelin —111-1°,
maize a-glutelin —72-6°, rice glutelin —65-1°. The
curves representing the course of racémisation of
gliadin and of the glutelins of wheat in O-oilf-sodium
hydroxide solution at 38° are hyperbolic.

C. R. Harington.

Structure of the polypeptide associates ob-
tained from gelatin and gelatin-peptone by
means of acetic anhydride. VII, VIII. A
Fodor and C. Epstein (Biochem. Z., 1930, 228,
310—314, 315—326).—VII. Results obtained from
the examination of other fractions confirm in the
main the conclusions formerly reached (A., 1930, 1197).
The procedure of Frankel and Kuk (ibid., 1198) has
been adopted.

VI111.The glycerol-soluble product obtained when
gelatin is heated with glycerol (cf. A., 192S, 1387)
has been treated with acetic anhydride and the
products formed have been separated by fractional
precipitation. Consideration of the mol. wt. of the
purified materials and of their other properties
leads to the conclusion that the gelatin molecule
consists of associations of comparatively simple
polypeptides. Peptides formed from more than
six amino-acids are probably not present in the
molecule. W. McCartney.

Fine structure of gelatin micelle. O.Gerngross,
K. Kerrmann, and W. Abitz (Biochem. Z., 1930,
228, 409—425).—From the examination of Rdntgen
diagrams of unstretched, stretched, and swollen
gelatin and collagen, conclusions which satisfactorily
explain the properties of the substances are reached
regarding the ways in which the constituent amino-
acids of the proteins are combined and grouped.
The so-called crystalline and amorphous constituents
of the substances probably differ only in the way in
which they are arranged and not in their forms. The
structure of collagen is very similar to that of gelatin.

W. McCartney.

Determination of amino-acids formed by
hydrolysis of proteins. Ill. Application of the
processes of estérification and acétylation to the
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hydrolysis products of proteins. E. Cherbtjeiez,
P. Prattxer, and S. Arier (Helv. China. Acta, 1930,
13, 1390—1402).—The protein is hydrolysed by
hydrochloric (or sulphuric) acid, the hydrolysate
neutralised with sodium (or barium) hydroxide, and
cystine and tyrosine are allowed to crystallise. The
filtrate is made alkaline, evaporated in a vacuum to
remove ammonia, the residue acidified, the residual
amino-acids are esterified by Eischer’s method, and
the esters acetylated by the method previously
described (A., 1929, 685). The acetylated esters
are extracted with chloroform and freed from resinous
material by adding the concentrated extract to much
ether; the resins are thereby precipitated, and this
material is subjected to the esterification-acetylation
process and again separated into esters and resin.
The residue from the ethereal extract is then frac-
tionally distilled and the various esters are hydrolysed
by 20% hydrochloric acid. When an appreciable
residue remains after distillation, it is subjected to
the above process and redistilled. The esters of
acetylated diamino-acids do not distil; in some cases
the diamino-acids are removed from the hydrolysate
first. The above method, with slight modifications,
is illustrated by analyses of serum-albumin, casein,
and silk fibroin. The results indicate that it is the
best method of analysis. H, Burton.

Micro-sublimation. A. Chalmeta (Anal. Fis.
Quim., 1930, 28, 1407—1419).—An account is given
of the application of micro-sublimation methods to
the identification of small quantities of material,
and especially of caffeine and theobromine in pharma-
ceutical and other products. The sensitivity of
the method is dependent on the content in the mixture
under examination, but quantities of 7x 1(H g. may-
be detected with certainty. Precipitation reactions
suitable for the identification of sublimates of caffeine
and theobromine which are too small for their
recognition under the microscope are described. In
certain cases glucosides may be identified by examin-
ation of the sublimates obtained after hydrolysis.

H. F. Gitibe.
determination of methoxyl and
ethoxyl groups. F. Viebock and C. Brecher
(Ber., 1930, 63, [JB], 3207—3210).—The method
described previously (this vol.,, 107) is adapted to
microchemical analysis. H. Wren.

Volumetric

Determination of alanine. A.l. Kendat11 and
T, E. Friedemann (J Infect. DiS., 1930, 47, 171—
175).—Lactic acid resulting from interaction of
alanine and nitric acid is determined after interfering
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substances have been removed -with copper sulphate
and calcium hydroxide. Chemical Abstracts.

New reactions of creatine and creatinine.
J. A. Sanchez (Semana Mé6d., 1930, II, 616—617).—
(1) The solution (1 c.c.) of creatinine (1 in TO4) is
treated with 1 drop of silver nitrate solution and
1 drop of sodium hydroxide solution and is heated
at 100°; the unreduced silver oxide is dissolved in
a drop of acetic acid, and a drop of ammonia solution
is added, a comparison of the volume of the silver
being employed to determine the creatinine. (2)
Creatinine (0-02—0-03 g.) is boiledw ith water (2 c.c.)
and mercuric oxide (0-05 g.); resorcinol (0-05 g.) is
dissolved in the decanted liquid, 2 c.c. of sulphuric
acid then being added without mixing. A blue
colour, dependent on the formation of oxalic acid,
is formed at the interface. (3) Creatinine forms
cinnamon-red crystals with Dragendorff’s reagent.

Chemical Abstracts.

Determination of quinine, cinchonine, and
cinchonidine with the quinhydrone electrode,
and the choice of end-pointsin alkaloid titrations.
E. B. R. Prideatxx and F. T. winfield (Analyst,
1930, 55, 561—565).—Since the changes in pa during
neutralisation of the alkaloid bases have been
determined either colorimetrically or by the hydrogen
electrode, the dissociation constants may be cal-
culated and the value's of pH at the end-point (the
titration exponent pT) deduced. The pT of the
chosen indicator should be as near as possible to that
of the base hydrochlorides etc. For strong mono-
acid bases (&—IxI(H to 1(H), e.g., piperidine,
coniine, berberine, hydrastine, any ordinary indicator
changing at pa 7-0—5-0 may he used. For weaker
monoacid bases (/c=Ix1(H to 1(H) methyl-red is
best (excepting atropine, cocaine, tropacocine). Di-
acid alkaloids having n about 1x 10 and k2 1x 1(H
or less have their titration exponents calculated
differently and show important differences to the
monoacid bases. Bromocresol-purple is a suitable
indicator, or if an alcoholic solution is necessary
bromophenol-blue. gives good results for brucine or
strychnine. Nicotine and quinine belong to this
class. The quinhydrone electrode offers many
advantages and the titration is best carried out by
dissolving the base in a known excess of standard
acid and titrating back. Details are given for
titration of quinine (0-05, 0-01, and 0-0054/ solutions),
cinchonine (0-002), and cinchonidine (0-100 and 0-002-
M solutions). Dilute conchonine and cinchonidine
(0-002M solutions) should be titrated With ethyl-
red as well as methvl-red. D. G. Hewer.

Biochemistry.

Determination of oxygen and carbon monoxide
in blood. J. Sendroy,jun., andS. H. Lin (J. Biol.
Chem., 1930,89,133—152).—The gases are completely
extracted from bloodin the apparatus of Van Slyke and
Neill (A., 1924, ii, 872) and after absorption of carbon
dioxide with sodium hydroxide are transferred to a
special absorption pipette containing alkaline pyro-
gallol to remove the oxygen; the residual mixture of

carbon monoxide and nitrogen is returned to the
apparatus (in which the blood has in the meantime been
replaced by a mixture of glycerol and sodium chloride
solution) and the carbon monoxide is determined by
absorption with cuprous chloride. The method gives
results in good agreement with those obtained by the
more complex technique of Van Slyke and Robscheit-
Robbins (A, 1927, 475) C. R. Hartngton.
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Origin of chlorophyll and its relation to
blood-pigments. [Il. K. Noacic and W. Kiess-
ting (Z. physiol. Cliem., 1930, 193. 97—137; cf. A,
1929, 727).—On reduction with iron and formic acid,
methylphaophorbidc a yields melhijlprotophceophor-
bide, m. p. 264—265°. Reduction of phaophytin by
the same method at 0—5° gives an impure proto-
pheophytin similar to that prepared from pumpkin
seeds. The crude product forms protophylochlorin
tri-methyl ester, m. p. 234—235°, on estérification with
methyl-alcoholic hydrogen chloride. The same sub-
stance is obtained direct from phaophytin by reduc-
tion, hydrolysis, and estérification, also from methyl
protophaophorbide. The hydrolysis of the trimethyl
ester yields pure protophaophorbide.

Phylloerythrin, prepared from ox-bile, on hydrolysis
gives phylloerythrincarboxylic acid. The latter with
diazomethane vyields phylloerythrin trimethyl ester,
m. p. 230—232°, and with methyl-alcoholic hydrogen
chloride the monomethyl ester. Hydrolysis with
methyl-alcoholic potassium hydroxide furnishes a
dicarboxylic acid monoester, which swells at 250—270°.
Estérification of the latter gives a trimethyl ester,
m. p. 210—212°. A dicarboxylic acid diester was also
obtained.  Certain phylloerythrin-like substances
were prepared from the protophaophytin series. A
reduction product of methylphaophorbidc a yields a
monomethyl ester, m. p. 296—298°. A monomethyl
ester, m. p. 272—274°, was obtained in one case from
the preparation of protophaophorbide.

J. H. Birkinsiiaw.

Maintenance and production of haemoglobin
on synthetic diets. Determination of copper.
D. L. Drabkin and C. S. Waggoner (J. Biol. Chem.,
1930, 89, 51—75; cf. A, 1929, 1476).—Rats suffering
from nutritional anemia on a milk diet recovered when
transferred to a synthetic diet containing iron but
lower in copper content than the milk diet. Never-
theless addition of iron to the latter diet did not pre-
vent the development of anemia. Previous adminis-
tration of copper failed to increase the resistance of
rats to nutritional anemia. It is therefore doubted
whether copper has any connexion with this type of
anaemia.

In using the method of Biazzo (B., 1926, 3S3) for
the determination of copper it is important to remove
iron before the stage of development of colour; this is
best achieved by addition of sodium pyrophosphate
solution.® In the potassium ethyl xantliaie method
(Scott, “ Standard Methods of "Chemical Analysis,”
New \ork, 1917) control of the pu, which should be
maintained near 3-8, is essential.

C. R. Harington.

Crystalline meth&moglobin from horse-hlood.
ill. Levy (J. Biol. Chem., 1930, 89, 173—183).—The
paste of oxyh@moglobin crystals prepared from
“se-blood by the method of Ferry and Green (A,

9, 338) is diluted with water and either reduced by
evacuation and agitation or brought into solution by
means of potassium hydroxide, and then oxidised
with potassium ferricyanide in 10% excess, when
the metha&moglobin crystallises.  Alternatively, the
oxyhamoglobin paste is diluted, treated with 10% of
alcohol, and kept at 37—38° for 70—80 hrs, Figures
are given for the solubilities of the preparations”thus

s

obtained in phosphate buffers of varying pnand ionic
strength.  Minimum solubility occurs at pa 6-8.
Solutions of methaimoglobin are stable for several
weeks at 2—4°, and thermodynamical arguments show
that the formation of oxyluemoglobin in such solutions
in presence of oxygen is possible only to a minute
extent. C. R. Harington.

Constitution of proteins of serum and of
organs. IlIl. A. Brankenstein and A. Fischer
(Biochem. Z, 1930, 228, 437—442; cf. A., 1930,
1305).—When the proteins in various samples of
human, ox-,and horse-serum are separated by fractional
precipitation with ammonium sulphate solution it is
necessary that this bo exactly neutral if comparable
results are to be obtained in the analysis of the
fractions. The proteins obtained thus from kidneys,
liver, and lungs are chemically different from each
other and from those derived from serum or
musculature. W. McCartney.

Protein-carhohydrate groupings in plasma of
animals. Il. Bierry (Compt. rend., 1930, 191,
1381—1382).—Plasma-proteins are autoclaved with
dilute potassium hydroxide solution (N/3 or N/6) at
120° for | hr. and the polysaccharide is precipitated
with 8 vols. of spirit.  Acid hydrolysis of this material
gives d-mannose and d-galactose.

P. G. Marshall.

Determination of carbon and nitrogen in the
total crystalloid substances in blood-serum.
A. Boivin (Compt. rend. Soc. Biol., 1930, 103, 153—
155; Chem. Zentr., 1930, ii, 260).—The values ob-
tained with the filtrate from precipitation with
sodium tungstate (Folin and Wu) do not differ from
those obtained with the ultra-filtrate of the tenfold
diluted serum by more than 5%. Increase or decrease
of the concentration of sulphuric acid (0-67A7) leads to
incorrect results. A. A Eildridge.

Blood-creatinine. O. H. Gaebier (J. Biol.
Chem., 1930, 89, 451—466).—The previous work
(A., 1928, 437) on the isolation of creatinine from
protein-free blood-filtrates has been repeated, using,
however, magnesium oxide instead of lead hydroxide
for the decomposition of the precipitate with Lloyd's
reagent. Preliminary treatment of the blood-filtrates
with kaolin renders the isolation of creatinine impos-
sible whilst leaving the chromogenic value of these
filtrates for Jaffe’s reaction unaffected. It therefore
appears that blood contains a substance other than
creatine or creatinine which yields the latter when the
above-mentioned isolation procedure is employed.

C. R. Harington.

Folin's method for determining blood-amino-
acids. P. M. Re and D. Potick (Compt. rend. Soc.
Biol., 1930, 103, 1283—1285; Chem. Zentr., 1930, ii,
592).—Folin’s method gives accurate results only
when the amino-acid does not exceed 5 mg. per 100 c.c.
Trichloroacetic acid is preferred to tungstic or
phosphotungstic acid as protein precipitant for blood.

A. A. Eldridge.

Colorimetric determination of blood-nitrogen.
A. Casshto (Presse méd., 1930, 38, 1155—1157).—
Blood-filtrate (after use of trichloroacetic acid) is
digested with sulphuric acid and copper sulphate;
nesslerisation follows. Chemical Abstracts.
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Deproteinising blood-serum. G. Turker (J.
Lab. Clin. Med., 1930, 15, 720—728).—A method for
the electrolytic precipitation of protein from antitoxic
sera is described. Chemical Abstracts.

Analysis of the osmotic pressures of serum-
proteins, and mol. wt. of albumin and globulins.
G. S. Avatr and M. E. Robinson (Biochem. J., 1930,
24, 1804— 1889).—Serum-albnmin can be recrystall-
ised four times without change in the mol. wt. (cf.
Svcdberg and Sjogren, A., 1929, 203). Adair’s
methods for the determination of mol. wt. of proteins
in non-ideal solutions have been developed with the
special purpose of determining the mol. wt. of serum-
proteins in the physiological range of hydrogen-ion
and salt concentrations. The mean value of the mol.
wt. of horse-serum albumin in 27 experiments was
72,00003000. One preparation gave a value of
07,000. Sorensen’s provisional estimate of 45,000
when corrected for deviation from the ideal solution
laws is 74,000. Preliminary determinations indicate
that the scrum-albumins of the ox and sheep have mol.
wt. about 70,000. The mean value of the mol. wt. of
the unfractionated globulin of the horse is 175,000
(maximum and minimum 182,000 and 154,000 in 17
experiments). The unfractionated globulins of the
ox and the sheep gave similar results. Euglobulin
prepared by a rapid method resembles total globulin,
anti the mol. wt. obtained by the authors is, therefore,
higher than the value obtained by Svedberg. namely,
103,800. The osmotic pressure of the total serum-
protein before fractionation has been studied from the
point of view of Dalton’s law of partial pressures and
it appeai-s that serum-protein is not a compound of
albumins and globulins. The state of aggregation of
the proteins in the untreated serum appears to be the
same as their state of aggregation in the purified
proteins prepared by the methods used in this work.
The protein solutions which have been examined are
beyond the range of application of Donuan’ formula)
for osmotic pressure. Methods for determining pt, the
pressure due to the excess of diffusible ions inside the
membrane, in non-ideal solutions are described and
calculations of yf and of pp, the partial pressure of
the protein ions, have been made. A method is sug-
gested for ascertaining the valency of the protein ions

in non-ideal solutions. S. S. Zitya.

Comparison of colorimetric and electrometric
methods for determination of the pa of serum or
plasma. R. J. Fosbinder and J. W. Schoonover
(Biochcm. J., 1930, 24, 1805—1810).—The colori-
metric method of Hastings and Sendroy (A., 1924, ii,
869) may be used with accuracy for the determination
of the pn of blood or plasma at 38°. Determinations
earned out at 38° on 2S samples of diluted plasma
from cancerous and normal subjects reveal no dis-
crepancy between the colorimetric and glass electrode
methods. The pa of normal plasma or blood lies
between 7-35 and 7-38. S. S. Zelva.

Determination of alcohol in blood, T. Hira-
matsh (Sei-i-lcwai Med. J., 1929,48, No. 12,21—51).—
The method depends on the proportionality between
the intensity of the black colour produced by inter-
action between osmic aeid and alcohol with the con-

BRITISH CHEMICAL ABSTRACTS.— A.

centration of the alcohol. For 0-02% 30 hrs.” develop-
ment is required. The alcohol should be removed
from the blood by distillation. Alcohols other than
ethyl give the reaction, but ketonic substances do not

interfere. Chemical Abstracts.

A volatile organic chlorine compound in blood.
N. Morris and S. Morris (Biochem. J., 1930, 24,
1716—1722).—After preliminary drying of serum the
amount of chlorine recovered is less than when no
drying is employed. This is due to the loss of chlorine
in the form of a volatile organic chlorine compound.
The corpuscles of the blood contain a much greater
amount of this volatile compound. The maximum of
volatilisation takes places when the drying has pro-
ceeded for at least 400 hrs. The amount of chlorine
lost by distillation can be accounted for in the dis-
tillate. When compounds such as urea, histamine,
glycine, and primary and secondary amines are added
to the blood in progressively increasing amounts, the
curve showing the effect of concentration of the added
substance on volatile chlorine resembles the coagulator
concentration curves. The addition of ammonium
sulphateyields a similar curve, although the maximum
and minimum values are lower than those found with
urea. When a chloride or a very dilute acid is added
the results obtained are the inverse of those obtained
with NH2or NH, groups, producing an increase in the
amount of volatile chlorine. There is a gradual
decrease in the volatile organic chlorine to a value
which remains steady at about 5 miliicquiv. below the
original, when mixture? of blood and coagulator are
kept before drying. Thereafter prolonged keeping
does not appreciably alter the amount of volatile
chlorine. ~ S. S. Zitva.

Blood-cholesterol balance. L. Bugnard and
C. Souta (Compt.. rend., 1930, 191, 1382—1384).—
The cholesterol content of venous plasma is higher than
that of arterial plasma by 0-13 g. per litre. Lowering
the paof blood increases the cholesterol content of
plasma and vice versa, although with separated plasma
such variations do not occur. The partition between
plasma and corpuscles is controlled by the reaction of
the medium. P. G. Marshall.

Blood-calcium and oxalate precipitation.
Partition of calcium between corpuscles and
serum or plasma. c¢. 0. Gitittaumin (Bull. Soc.
Chim. bioh, 1930, 12, 1269—1297).—The methods of
blood-calcium determination are investigated. Pre-
cipitation by ammonium oxalate is shown to be
incomplete; the method finally adopted is a modified
combination of those of Kramer and Tisdall (A,
1921, ii, 595, 655) and of Hirth (A. 1923, ii, 698).
The blood is deproteinised by trichloroacetic acid, the
filtrate digested with nitroperchloric acid, taken to
dryness, and the calcium in the residue determined.
The total plasma- and serum-calcium are equal, whilst
the erythrocytes contain a small but varying amount
of calcium. * F. 0. Howitt.

Fission of tributyrin in the blood and serum
of various animals. W. Takanashi (Pfliiger’s
Archiv, 1930, 225, 42—48; Chem. Zentr., 1930, ii,
1243).—The order of diminishing ability of blood to
cause fission of tributyrin is : rabbit, cat, horse, man,
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dog, ox. In cat’s and horse’s blood the serum con-

tains the active agent. A. A. Erdridge.
Physiological blood coagulant. 0. Beyer

(Chem.-Ztg., 1930, 54, 1007).—A solution con-

taining the substance which causes formation of
thrombin with subsequent stasis and coagulation of
the blood is obtained by extracting ox-liver with
alcohol, precipitating the extract with ether, and
dissolving the wax-like precipitate in water. The
solution can be sterilised in steam at 95° for 1 hr.
without decrease in activity. E. 0. Howitt.

Blood coagulation. 1l. J. Fuchs (Klin. Woch,,
1930,9,243—245; Chem. Zentr., 1930, i, 3804—3805).
—Blood coagulation is regarded as consisting of two
simultaneous processes: (1) The blood-corpuscles
contain  prothrombin-cytozyme, which  forms
thrombin with the plasma-caicium ions. In luomo-
philia or after injection of peptone the excess of anti-
prothrombin is so great that the formation of
thrombin is arrested and the conversion of fibrinogen
into fibrin is retarded. (2) Prothrombin is present, in
plasma only as antiprothrombin, a carbohydrate-like
substance which passes from the liver into the blood,
and is thereby inactivated for plasma coagulation.
If sufficient free prothrombin is not present, but
enough cytozyme is available, thrombin is formed in
presence of calcium ions. Cytozyme phosphatides. but
not prothrombin or antiprothrombin, possess species
specificity. A. A. Eldridge.

Mechanism of passage of clot-arresting sub-
stances (antiprothrombin) into the blood after
injection of Witte's peptone. M. von Falken-
hatusen (Z. ges. exp. Med., 1930, 70, 535—542;
Chem. Zentr., 1930, i, 3805).—Intravascular injection
of Witte’s peptone into the goose, as into the dog,
leads to uncoagulability of the blood. If the liver is
removed, acceleration of blood coagulation is
observed. Hence the antiprothrombin arises chiefly
from the liver. The action of the peptone is attributed
to that of a phosphatide. A. A. Eldridge.

Specific agglutination and precipitation. .
Mechanism of the reactions. H. Eagie (J.
Immunol., 1930, 18, 393—417).—Agglutinating and
precipitating antibodies are a specifically altered
fraction of the serum-globulin. The antigen-antibody
complex, regardless of its type, contains this antibody-
globulin. The factors determining specific floccul-
ation are discussed. The hydrophilic antigen is
covered with a film of immune globulin, denatured by
its combination with antigen. In the absence of
electrolytes the charge due to the ionisation of this
protein is sufficient to prevent aggregation; minute
concentrations of electrolyte, however, depress this
surface charge below the critical value necessary for
stability. The optimum hydrogen-ion concentration
for flocculation is intermediate between that of the
original cell and that of the antibody-globulin.

Chemical Abstracts.

Antigenic properties of yeast-invertase. K.
Matsuoka (Z. physiol. Chem., 1930,193,167— 170).—
Intravenous injection of invertase from beer-yeast
autolysate into rabbits yielded a serum which in-
hibited the inverting capacity of the enzyme (cf.
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Knafll-Lenz, A., 1922, i, 694). Addition of pig’s
serum as activator to the invertase preparation
increased the production of the inhibitor. Injection
of sucrose did not produce a serum capable of inverting
this sugar unless pig’ serum was added as activator.
J. H. Birktnshaw.

Highly unsaturated fatty acids of the brains
of the ox, pig, and sheep. J. B.Brown and W. C.
Autt (J. Biol. Chem., 1930, 89, 167—171).—The
brain-tissue was hydrolysed with sodium hydroxide;
the soaps were extracted with butyl alcohol, and the
fatty acids liberated by treatment of the extract with
hydrochloric acid. The acids were brominated in
ethereal solution and the insoluble bromides converted
into the methyl esters of the corresponding unsaturated
acids. The high iodine values (340—350) of this
material from the brains of the ox and sheep confirm
the previous suggestion of the occurrence of tetra-
eosapentenoic acid (A., 1929, 1329). Pig’s brain
yielded a preparation with iodine value correspond-
ing with that of methyl arachidonate, the presence
of which was, however, excluded by the fact that the
bromide did not melt below 250°; the presence of an
isomeride of arachidonic acid is suggested.

C. B. Harington.

Cephalin from human brain. H. Rudy and
I. H.Page (Z physiol. Chem., 1930,193,251—268).—
In the characterisation of cephalin the titration value,
which corresponds with the amino-nitrogen value,
is employed. It may also be used to determine
the cephalin content of lecithin-cephalin mixtures.
Unhydrolysed cephalin gives, in water, amino-
nitrogen values about 10% too high. In human
brain, besides the cephalins of low carbon content,
there are cephalins present of high carbon content,
corresponding fairly well with the theoretical value.
Barium salts of cephalin were obtained and used in
separating cephalin from mixtures of cephalin and
lecithin. J. H. Birkinshaw.

Placental enzymes. Wehefritz and E. Gier-
hake (Arch. Gynakol., 1928, 135, 212—222; Chem.
Zentr., 1930, ii, 252).—The placenta, of whatever age,
contains arginase in quantity unrelated to the age.
Preformed urea or urease could not be detected in the
placenta. A. A. Eldridge.

Glycogen of rabbit’s liver. M. Sahyun and
C. L. Aisbero (J. Biol. Chem., 1930, 89, 33—39).—
Fresh rabbit’s liver was extracted by grinding with
two successive portions of 3% aqueous trichloroacetic
acid; the extracts, after clearing on the centrifuge,
were treated with 2 vols. of 95% alcohol. The
precipitated glycogen was dissolved in 3% trichloro-
acetic acid, again precipitated with alcohol, and then
repeatedly dissolved in water and precipitated with
alcohol, if necessary with addition of a little ammonium
acetate. After dehydration with alcohol and ether
followed by drying over calcium chloride, the glycogen
had 0-2% of ash (including traces of calcium and iron)
and 0-032% of phosphorus; when hydrolysed it
yielded more than 95% of the theoretical amount of
reducing sugar. When heated to 105° the glycogen
became less soluble. C. R. Harinoton.

Change in the colloidal condition ofthe muscle-
proteins in mortification and in fatigue. H. J.



250

Deuticke (Pfliiger’s Archiv, 1930, 224, 1—43;
Chem. Zentr., 1930, i, 3808).—On long preservation,
minced muscle loses the property of forming hcxosedi-
phosphoric acid from phosphoric acid and carbo-
hydrate in presence of fluoride. Physico-chemical
changes in the muscle-protein take place, the solubility
in various salt solutions diminishing. The same
changes were observed in isolated and in minced
frog’s muscle during rigor. The protein of fatigued
isolated frog’s muscle also is less soluble. Both
changes were observed in living muscle after severe
insulin convulsions. A. A Eldridge.

Effect of various buffer mixtures on the
solubility of protein of active, fatigued, dying,
and rigid muscle. J. Hensay (Pfliiger’s Archiv,
1930, 224, 44—0)1; Chem. Zentr., 1930, i, 3088;
cf. preceding abstract).—Under otherwise similar
conditions the solubility of muscle-proteins in potass-
ium salt solutions is greater than that in sodium salt
solutions, and in phosphate mixtures greater than in
acetate mixtures. The solubility in buffer mixtures
is least at pa 5. Waith increase in the salt content of
the extractive medium the absolute quantity of pro-
tein dissolved increases. The “ageing” of muscle-
protein was shown by increase in solubility (atpa4 in
an acetate mixture); with a phosphate mixture the
solubility always diminished for given and con-
centration values. Similar solubility changes were
exhibited by fatigued muscle; in rigor the solubility
in phosphate diminished and in strongly acid acetate
either diminished or was unchanged.

A. A. Eldridge.

Muscle-globulin (myosin). Il. Properties.
J. T. Edsall. 1lIl. Anisotropy and vortex
angle. 1V. Streaming anisotropy. A. L. von

Muralt and J. T. Edsall (J. Biol. Chem., 1930, 89,
289—313, 315—350, 351—386).—I1. Fresh muscle is
minced and extracted at a low temperature with dilute
potassium chloride solution buffered with phosphate
at pn 7-0—8-5; the globulin is precipitated from the
extract by dilution with water. After purification by
repeated re-dissolution in dilute salt solution and pre-
cipitation by dilution or by salting out it forms a
viscous fluid which cannot be crystallised. The acid-
and base-binding capacity of the protein is at a
minimum over the range pa 6-2—6-6. At pn 5—6 the
globulin is insoluble in all concentrations of salt; at
reactions more acid than pa 5 0 or more alkaline than
ph10-0nosaltisrequired forits dissolution. In potass-
ium phosphate solution at pa 7-4 the protein is almost
insoluble at ionic strengths up to 0-25; as the ionic
strength increases to 0-4 the solubility shows a sudden
large increase, followed by a decrease, until at
ionic strength 3-5 solubility has again become very
low. Mpyosin is also precipitated at 0° and pa7'0 by
4-4—4-6il/-sodium chloride and by one third satur-
ation with neutralised ammonium sulphate. Associ-
ated with its high degree of hydration it exhibits a
high degree of viscosit}. In the almost complete
absence of salt at the isoelectric point myosin forms
gels the rigidity of which is much increased by addition
of small amounts of alkali.

1.

tropy. The

concentric cylinder apparatus and
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technique employed for the investigation of this
phenomenon are described. The vortex angle of all
preparations ranged from 65° to 78°, the precise value
being determined by concentration and by the angular
velocity of the rotating cylinder; it was independent
of the age of the solutions, which differed in this
respect from the vanadium pentoxide sols examined
by Freundlich and others (A., 1925, ii, 199, 200;
1926, 241). Rise of temperature decreased the
vortex angle, this effect being correlated with coin-
cident changes in the viscosity of the solution. Gels
of myosin showed abnormal behaviour, there being
observed two vortex crosses, one at an angle of
63° for the part of the solution in opposition to the fixed
cylinder, and one at 45° in the part near the rotating
cylinder, the intermediate part of the solution appear-
ing as an isotropic ring. This phenomenon is
ascribed to the thixotropic character of the gel,
which becomes liquefied in the region near the fixed
cylinder where the shearing stresses are greatest;
the vortex angle of 45° in the rigid part of the gel is due
to elastic deformation. The constancy of the vortex
angle (77-5—78-5° for solutions of moderate or high
concentration at 2—4°) is taken to indicate that the
anisotropic myosin is present in solution in particles
of uniform and constant shape. The mechanism of
the formation of the vortex cross is discussed.

(AVA
solutions has been quantitatively measured with the
aid of a Senarmont compensator, and it is found that
double refraction and angular velocity are related, at
constant temperature and pa, in a manner which is
characteristic for a given concentration of protein
and is independent of the age of the solution. De-
naturation of the protein by any means abolishes the
phenomenon of streaming anisotropy altogether.
The latter is therefore a characteristic property of
myosin, and the fact that different preparations fail
to exhibit entirely identical relationships is due to
the incomplete removal of contaminating isotropic
proteins. The results are discussed in their relation
to the anisotropy of muscle fibres.

C. R. Harington.

Biose of chitin. M. Bergjiann, L. Zervas, and
E. Sitberkweit (Naturwiss.,, 1931, 19, 20).—
Hydrolysis by acetylation of the chitin of crab results
in the separation of the octa-acetyl derivative, m. p.
289°, [a] +50° in acetic acid, iodine value 31-3, of a
disaccharide, chitobiose. F. O. Howitt.

Zinc content of rat’s liver at various ages.
G. Bertrand and (Maie) Y. Brandt-Beattzemont
(Compt. rend., 1930, 191, 1410—1411).—The zinc
content of the livers of white rats has been deter-
mined at the ages of 1, 15, and 30 days, and at 7
months, the mean values being, respectively, 114-31,
51-31, 36-84, and 32-42 mg. of zinc per 100 g. of dried
liver. Thus in agreement with previous results relat-
ing to the whole rat (A., 1930, 953) the quantity of
zinc present decreases progressively with increase in
age. ~ J. W. Baker.

Microchemical detection of urease in tissue.

Solutions of myosin exhibit streaming aniso-P. B. Sen (IndianJ. Med. Res., 1930,18,79—82).—Use

is made of the interaction of urease with urea to form

The streaming double refraction of myosin
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ammonium carbonate, which then affords insoluble
“eaVy-metal carbonates. Chemical Abstracts.
Rapid method for tissue diagnosis. C. F.
Geschickter, E. P. Waitker, A. M. Hjort, and
C. H. Moutton (Stain Tech., 1931, 6, 3—12).—The
following procedure is suitable for either fresh or
formalin-fixed frozen sections. The sections are col-
lected from the microtome in a solution containing
potassium dihydrogen phosphate (6-75 g.), JV-sodium
hydroxide (30 c.c.), distilled water (570 c.c.), glycerol
(200 c.c.), 95% alcohol (200 c.c.). They are then
stained for 20—30 sec. in a bath containing thionine
eosinate (0-75 g.), barium eosinate (0-25 g.), azure-
A (0-25 g.), dissolved in 100 c.c. of a mixture of
ethylene glycol (4 parts) and 95% alcohol (1 part)
with 0-2% of glacial acetic acid. The excess of stain is
then removed in two successive changes of 20%
glycerol in 95% alcohol. The sections arc then
dehydrated for 10—15 sec. in diethylene glycol
monobutyl ether and finally cleared in «-butyl
phthalate for 20 sec.,, when they are ready for
mounting. H. W. Dudley.
Glycogen. IIl. Glycogen in pigeon's lenses.
S. Harada (Sei-i-kwai Med. J., 1929, 48, Mo. 12,1—
20).—The lenses of pigeons, but not of dogs or
rabbits, contain glycogen; in polyneuritic pigeons
the amount is often subnormal.
Chemical Abstracts.
Phosphatides. IlI. Highly unsaturated fatty
acids in the phosphatide from different organs.
E. K1tenk and O. von Schoenebeck (Z phySlOl
Chem., 1931, 194, 191—192 ; cf. this vol., 112).—The
unsaturated acids are separated from the total fatty
acids of the phosphatide from ox-liver by Tsujimoto’s
method (A., 1921, i, 78), converted into their methyl
esters, and fractionated. Hydrolysis of the high-
boiling fraction (iodine value 249) after reduction,
gives erucic acid, also obtained similarly from brain-
lecithin. Bromination of the unsaturated acids from
the liver-phosphatide affords, in addition to ether-
soluble products, some insoluble arachidonic acid
octabromide. H. Burton.

Mucin of articular liqgyids. C. ha nd
M. Piettre (Compt. rend.,%,wl, 12-]2—1 lﬁ—
After separation of fibrinous clots by centrifuging,
precipitation of articular liquid with an equal volume
of acetone causes separation of a synovial mucin
(larger volumes of acetone are necessary to cause
flocculation of the proteins), purified by repeated
precipitation from its aqueous solution with acetone
and washing with dry ether. The sulphur content
of the powder, dried in a vacuum over sulphuric acid,
is 0-70%, that is, only half that normally present in
serum-protein Iso the viscosity of a 0-8% aqueous
solution (tj20 ﬁ is much greater than that of a

SQ]lHtif serum-proteins of the same concentration
< 5 J. W. Baker.

Determination of protein in cerebrospinal
fluid and other body-fluids. 1. Berger (Klin.
Woch., 1930, 9, 888—889; Chem. Zentr., 1930, ii,
*592—593).—The turbidity caused by the addition of
sulphosalicylic acid is compared (apparatus described)
with that produced in a standard solution of protein.

A. A. Eldridge.

Extra-hepatic production of bile-pigments in

surviving organs. V. Z. Ernst and E. Hallay
(Biochem. Z., 1930, 228, 354—365; A., 1925, i,
732).—No relation could be found between the

amount of bile-pigment in the parenchyma of the
surviving spleen of the dog and the number of red
blood-corpuscles which are decomposed there during
perfusion. W. McCartney.

Polarimetric determination of bile acids in
body-fluids and organs. F. Rosenthat (Arch,
exp. Path. Pharm., 1930, 157, 165—177).—The
method given by Hoppe-Seyler (“ Handb. Chem.
Analyse,” 1893, p. 451) has been modified. Thus for
liver tissue etc. optically active sterols are removed
by ether after saponification by potassium hydroxide,
and the acidified aqueous layer is concentrated and
treated with magnesium sulphate. The bile acids are
extracted from the precipitate with alcohol, the extract
is evaporated to dryness, treated with potassium
hydroxide and hydrogen peroxide, made up to a known
volume in 65% alcohol, and the rotation determined.

F. O. Howitt.

Determination of bile salts in bile ; gasometric
determination, formol titration, and biliary
sulphur determination. L. cuny (J. Pharm.
Chim., 1930, [viii], 12, 485—498, and Bull. Soc. Chim;
biol., 1930, 12, 1298—1318; cf. A., 1929, 592).
—The gasometric determination of hile salts, depend-
ing on the determination of amino-nitrogen before
and after alkaline hydrolysis, is affected by the interval
necessary between the two determinations, and a
modified process is described in which free amino-
acids, urea, and ammoniacal nitrogen are oxidised
with sodium hypobromite previous to hydrolysis of
the bile salts, which are unaffected by the hypo-
bromite. As a control method the bile, after treat-
ment with alcohol and subsequent filtration, is treated
with sodium hypobromite and hydrolysed, and, after
elimination of cholalic acid and carbonates, neutral
formaldehyde is added and the liquid titrated with
baryta solution. A modification of the benzidine
method for the volumetric determination of sulphur
in body-fluids is adapted to the determination of
biliary sulphur. E. H. Sharples.

Human milk : (a) carbohydrates ; (b) analysis.
M. Polonovski and A. Lespagnol (BU”. Soc. Chim.
biol., 1930, 12, 1170—1194, 1195—1211).—(a) The
disagreement in lactose content of human milk as
determined by rotation and reducing power is ex-
plained by the presence of other carbohydrates. The
residue from alcohol precipitation and ether extrac-
tion of fat on fractional crystallisation from methyl
alcohol vyields *“ gynolactose,” m. p. about 205°,
[a]l., —12°. In addition, a third carbohydrate occurs
which has a low dextrorotatory power and yields
galactose on acid hydrolysis. Some physical proper-
tie(sb)of these new sugars are described.
cipitation with sihcotungstic acid, oxidation of the
filtrate with dichromate, and iodometric titration of
excess of dichromate, lipins by extraetioh of the silico-
tungstic acid precipitate by ether, and caseinogen by
the volumetric method of Baudouin and Lewin (A.,
1927, 476) F. 0. Howitt.

The carbohydrates are determined by pre-
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Does the antirachitic vitamin exist in human
milk ? A, Macchi and P. Scalpait (Arch. 1st.
Biochem. Ital., 1930, 2, 625—638).—Human milk
contains varying amounts of the antirachitic vitamin.

T. H. Pope.
m_actenin. F.s.Jores and H. S. simms (Science,
1930, 72, 456—457).—The properties and possible
uses of the substance in milk named lactenin, which
inhibits the growth of certain bacteria, are summarised.
L. S. Theobald.

Phrynolysin. L. Gozony and F. Hoefenreich
(Zentr. Bakt. Par., 1930, 115, 377—383; Chem.
Zentr., 1930, i, 3068).—Phrynolysin, the cutaneous
gland fluid of Bombinalor igneus, possesses agglutin-
ating and hamolytic properties, the latter being diffi-
cult to conserve, as it is much weakened by alcohol,
cldoroform, or ether. The toxin acts differently at
different times and on different animals. An acid
reaction inhibits toxicity, but an alkaline reaction
promotes it; with phosphate buffer mixture it is
first noticeable at j)tt 7-4. Phrynolysin contains
lipase as well as a cliastatic enzyme, but a proteolytic
enzyme could not be detected. It agglutinates
leucocytes, liver cells, and semen. Attempts to
prepare the pure toxin failed. It contains albumin,
however, and the ninhydrin reaction is strongly
positive. Bile acid could not be detected.

L. S. Theobald.

Clinical test for urinary acetone and aceto-
acetic acid. J. A.Benre (J. Lab. Clin. Med., 1928,
13, 770—772).—The pink colour produced when
salicylaldéhyde is heated with acetone is employed
to detect acetone and acetoaeetic acid in urine ; 1mg.
of acetone, or the equivalent amount of acetoaeetic
acid, in 100 c.c. can be detected. Addition of a drop
of dilute aqueous potassium dichromate before the
urine is heated partly overcomes the inhibiting effect
of formaldehyde. “ Chemical Abstracts.

Determination of urinary sugar by Bertrand’s
method. F. Jasten (Arch. Pharm., 1930, 268,
559—565).—A modification of Bertrand's method is
described in which the standard solutions of the
). A. B. VI are used. The dextrose content may
then be obtained from Allihn’s tables, but it is given
with sufficient accuracy, when the urine is diluted to
contain 0-1—0-75% of dextrose, by the expression
3-30a mg., where n c.c. of O-IV-permanganate are
required to reoxidise the ferric sulphate reduced by
the cuprous oxide formed. A further check is given
by the iodometric determination of the excess of
Folding’s solution (cf. A., 1929, 1099).

H. E. F. Nottor.

Determination of sulphide-sulphur in faces.
J. S. Lorant and F. Reimann (Biochem. Z., 1930,
228, 300—309).—A:ir, freed from oxygen and sulphur
dioxide, is drawn through an acidified suspension of
fresh feces in sodium borate solution, hydrogen
sulphide being collected in zinc acetate solution. The
sulphide content of this solution is then determined
by the method of Lorant (A,, 1930, 181). Hydrogen
sulphide produced during digestion but ordinarily
lost from the feces can be fixed, possibly completely,
in the feces by administration of reduced iron or
ferrous chloride. W. McCartrey.

BRITISH CHEMICAL ABSTRACTS.— A.

Trypsin preparations suitable for the preven-
tion of adhesions. R.P.watton (J. Pharm. Exp.
Ther., 1930, 40, 403—411).—Relatively stable active
preparations of trypsin arc obtained by extracting a
dried trypsin powder with 75% glycerol in water and
filtering the extract through a Chamberland filter
upder pressure, rejecting the first portion of the filtrate.
The glycerol extracts are effective in proventing peri-
toneal adhesions when introduced into the peritoneal
cavity (cf., Ochsncr and Mason, Proc. Soc. Exp. Biol.
Med., 1925, 25, 524) W. 0. Kermack.

Tryptophan and histidine lack in pernicious
anaemia. Hcematogenicamino-acidtherapy. G.
FoRTks and L. Thivorie (Coinpt. rend., 1930, 191,
1395—1397).—L.iver extracts arc effective in the cure
of pernicious anaemia only in so far as they contain
tryptophan and histidine. Daily subcutaneous injec-
tion of 100 mg. of tryptophan and 200 mg. of histidine
rapidly gives rise to a normal blood count, increase in
haemoglobin content, and increase in weight, all of
which are maintained for at least 6 months without
further treatment. P. G. Marshall.

Glutathione in pathological blood. K. Varela,
E. Apoto, and A. Vitar (Klin. Woch., 1930. 9,
1029—1030; Chem. Zentr., 1930, ii, 937).—The

normal glutathione content of human blood is 47 mg.
per 100 c.c.; in pathological conditions variations
between the limits 28 and 66 mg. were observed. Low
values are always observed in anaemia, and usually in
diabetes. A. A. Eldridge.

Carcinogenic substances and their fluorescence
spectra. E. L. Kenrtaway and I. Hieger (Brit.
Med. J., 1930, i, 1044—1046).—An attempt has been
made to correlate fluorescence and carcinogenesis.
The carcinogenic material formed by the action of
aluminium chloride on tetrahydronaphthalene shows
a bluish-violet fluorescence and gives a spectrum
consisting of three bands at 4000, 4180, 4400 A. The
1:2 :7 :8- and the 1:2:5:6-dibenzanthracenes give
spectraof asimilartype and produce canceroustumours
in mice. Other carcinogenic materials such as gas-
works tar and its products, tars from yeast, muscle,
and hair also show bands at the wave-lengths quoted
above, but, on the other hand, certain materials such
as crude oleic acid and benzyl oleate show the same
spectrum but have not produced cancer. Further,
non-fluorescent commercial tetralin has produced
cancer in mice. The results suggest, however, the
possibility of using fluorescence for a preliminary
examination of materials suspected of carcinogenic
properties. L. S. Theobald.

Formation of phospholipins during autolysis
of normal and neoplastic tissue. A. H. Rofeo
and L. M. Correa (Bull. Soc. Chim. biol., 1930, 12,
1247—1254).—The phospholipin contents of the
spleen and liver, both normal and in varying stages
of tumour growth, were followed by the technique of
Artom (A., 1926, 201). Liver tissue contains almost
twice as much phospholipin as does tumour tissue,
in both cases the amount being reduced by autolysis
at 38° in presence of sodium fluoride. With tumour
growth the phospholipin contents of fresh and
autolysed tissue diminish and then remain constant,
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whilst the non-phosphorus lipins have a higher value
and run a somewhat parallel course.
F. 0. Howitt.
Metabolism of tumours. 0. Warburg (Bio-
chem. Z., 1930, 228, 257—258).—In tumour tissues
the injury to respiration is transmitted in cell division.
P. W. Clutterbuck.
Correlation between arginine and vitamin-Ji
content of diets and effect of thyroxine ontumour
growth. G. Gitboy (Biocliem. J., 1930, 24, 1659—
1665; cf. A., 1930, 948, 1309, 1468).—Tumour
growth is inhibited in implanted male mice kept on
a diet deficient in arginine to an extent similar to
that induced by a diet deficient in vitamin-B. When
thyroxine is also injected there is a steady loss of
weight and a high mortality in the animals. The
addition of gelatin to the above diet and to a diet
deficient in vitamin-B causes only a temporary
recovery, whilst wheat germ induces a permanent
increase in weight in unimplanted mice. Injection
of arginine increases the loss of weight. Injections
of thyroxine had a slight but definite inhibitory effect
on tumour growth in spite of an increase in weight; the
less marked effect in this second experiment is due to
the larger quantity of food consumed by mico receiving
thyroxine as compared with untreated controls.
S. S. Zilva.
Vitamins and tumour growth. I1V. Vitamin-
1 consumption by growing rat-tumour. W.
N akaiiara and E. Somekawa (PTOC. Imp Acad.
Tokyo, 1930, 6, 345—347; cf. A., 1929, 71S).—The
vitamin-B content of the liver of rats fed on a diet
deficient in vitamin-B is not reduced by inoculation
of the animal with rapidly growing Fujinawa rat-
sarcoma. It is concluded that vitamin-B con-
sumption by the tumour is negligibly small.
A. Cohen.
Colloidal osmotic pressure of the blood in
diabetes mellitus. 1. M. Rabinovitch (Arch. Int.
Med., 1930, 46, 752—767).—The colloidal osmotic
pressure was frequently higher than the value expected
from the protein content. This phenomenon was
associated with hypercholesterolemia, to which it is
considered to be due. High blood-pressures were
shown by diabetics with hypercholesterolemia and
oedema. It is suggested that the hypertension is
necessary to overcome the increased colloidal osmotic
pressure of the blood for urinary secretion.
G. F. Marrian.
Lipsemia. Effect of insulin on blood-fat and
on alimentary lipsemia in normal and diabetic
man. N. I. Nissen (Acta med. Scand., 1930, 73,
99—124; Chem. Zentr., 1930, ii, 259).—The neutral
fat-cholesterol values in normal fasting persons
varied during 6 hrs. from 0-081 to 0-088 mg. per
100 c.c.; after oral administration of dextrose (100 g.)
0-058—0-071; in. obesity 0-082—0-094. After intra-
venous injection of dextrose, or in diabetes, similar
values were observed. Values after subcutaneous
injection of dextrose were : normal, 0-067—0-77,
diabetic 0-0S2—0-100. The blood-fat after adminis-
tration of 60 g. of fat reached 0-100 mg. per 100 c.c.
(normal), 0-146 mg. (obese). Administration of
insulin in either case did not affect the lipsemie
curves. A. A Eloridge.
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Relation of the plasma-sugar to the corpuscle-
sugar in normal and diabetic individuals.
H. J. Jonn (J. Lab. Clin. Med., 1930, 15, 713—
719).—The red corpuscles of diabetic individuals are
less capable of absorbing and retaining sugar than
those of normal individuals; normally the corpuscular
sugar is slightly lower than the plasma-sugar.

Chemical Abstracts.

Favus. R. Binaghi and G. Faitconi (Annali
Chim. Appl., 1930, 20, 547—558).—The pungent
perfume of the flowers and fresh seeds of Vicia faba,
or ingestion of the raw or cooked seeds, is regarded
as the cause of favus, -which occurs more especially in
Sardinia, where beans are eaten in large quantities.
A glucosidic compound, vicin, which is not cyano-
genetic, a phytosterol (viciosterol), and a sugar not
yet identified have been isolated from the beans.

T. H. Pore.

Goitre survey in albino rats. R. McCarrison
(Brit. Med. J., 1930, i, 989—992).—Vitamin-deficiency
is the direct or indirect cause of goitre. lodine
has an effect only when administered to deficiently
fed rats, and in these cases goitre formation is
favoured. L. S. Theobald.

Nutrition and the action of the thyroid gland.
I. Influence of caseinogen on the metabolism of
hyperthyroidism. [Il. Significance of vitamins
on the course of experimental thyroidism [with
M. K nuchet and W. Spichtin]. IlIl. Influence of
nutritive mixtures on the metabolic disturb-
ances of hyperthyroidism. 1. Avetin (Biochem.
Z., 1930, 228, 165—188, 189—210, 211—232).—
I. Various glandular organs, especially the liver, form
a means of protection against the flooding of the
organism with thyroid hormone. When thyroid is
first administered, the liver retains large amovmts and
converts it into products which are excreted in the
bile. Waith further administration, the liver gradually
loses the power of storing glycogen, of metabolising
fat, and of forming creatine and creatinine. The excess
of hormone is also used by muscle, heart, respiratory
organs, and intestine, and these also lose their glycogen-
storing power. Accompanying changes of meta-
bolism occur also in the nervous system, especially the
central nervous system. The livers of rats fed with
caseinogen and excess of thyroid do not lose their
glycogen-storing power as quickly as when thyroid
alone is administered, caseinogen having a protective
action on the liver.

Il. The disturbances due to administration of
thyroid are also alleviated by feeding vitamin-rich
products (cod-liver oil, egg-yolk, yeast, tomato,
caiTots, spinach), the presence of vitamins-A and -B
being especially important; administration of bone
marrow is especially beneficial.

I11. Tables summarise the results of metabolism
experiments with rats, showing experimental hyper-
thyroidism, on a number of diets containing casein-
ogen, fats, vitamins, etc., and confirm the conclusions
of the previous papers. P. W. Clutterbuck.

Inflammation. 1Il. Fixation of a metal in
inflamed areas. V. Fixation offoreign protein
at site of inflammation. V. Menkin (J. Exp.
Med., 1930, 51, 879—887; 52, 201—213).—The



fixation of iron, injected as colloidal iron or ferric
chloride, in inflamed tissue is described; foreign
protein, when injected, likewise accumulates in
inflamed tissue. Chemical Abstracts.

Non-sugar reducing substances of human
blood in pathological conditions. F.ELHerbert
and M. C. Bourne (Biochem. J., 1930, 24, 17S7—
1793).—The concentration of the non-diffusible reduc-
ing substance, which is most probably glutathione,
in whole blood varies with the haematocrit reading
for the corpuscle volume. The results in one case of
myelogenous leucaemia suggest that the concentration
of non-diffusible reducing substance in leucocytes and
erythrocytes is of the same order. The concentration
of the non-diffusible reducing substance in corpuscles
varies, but-in the majority of cases the variation from
the normal average is within experimental error. In
two cases of marked secondary polycythsemia the
non-diffusible substance is above the normal average.

S. S. Zilva.

Lipoid nephrosis. H. Moore and W. R.
O'Farrert (Brit. Med. J., 1930, ii, 242—243, 243—
244).—The condition, which included reversal of the
blood-albumin : globulin ratio with marked diminution
of total protein, was ameliorated, with rise in serum-
protein, by treatment which included administration
of thyroxine, hydrochloric acid, and iron.

Chemical Abstracts.

Boltz testin urine analysis. A.T.Brice (Arch.
Int. Med., 1930, 46, 778—781).—The Boltz test with
acetic anhydride and sulphuric acid (Amer. J.
Psychiat., 1923—1924, 3, 111) was used to examine
urines from different types of medical and surgical
cases. Negative reactions were given by urines from
normal males on an average diet. A high percentage
of positive reactions was given by urines from cases
of degenerative diseases of the kidneys, acute infec-
tions, and appendicitis. Many of the positive reac-
tions were obtained with protein-free urines. The
reaction is believed to be due to the presence of an
amino-acid. It may prove to be of value for the
early diagnosis of kidney disease.

G. F. Harrian.

Nature ofthe sugarinpentosuria. Acorrection.
|l. Greexwald (J Biol. Chem., 1930, 89, 501)—The
sugar isolated from the urine (A., 1930, 1311) should
be described as /-xyloketose. C. R. Harixgtox.

Rickets. IV. Concentration of inorganic
phosphorus in the blood in rickets. G. A. Chain
(Zhur. exp. Biol. Med., 1929, 13, 56—59).—The
blood-phosphorus [inorganic] increases when the blood
is kept; the increase takes place more slowly in
serum. The blood-phosphorus in rachitic children is
2-9 mg. per 100 c.c. (normally 5-1 mg.). In rats with
experimental rickets the blood-phosphorus falls from
11-4 to 4-4 mg. per 100 c.c., but the fall can be pre-
vented by the administration of fish oils.

Chemical Abstracts.

Calcium content of striated muscle of rachitic
animals. V. G. Haury (J. Biol. Chem., 1930, 89,
467—469).—Striated muscle of normal rats contains
on the average 74-0 mg. of calcium per 100 g., that of
rachitic rats 41-6 mg. per 100g. C.R.Harixgton.

BRITISH CHEMICAL ABSTRACTS.— A.

Serum-chlorides and chloride excretion in
experimental scurvy. L. Raxdoix and A.
Michatix (Compt rend., 1930, 191, 1378— 1380).—
Chloride retention is found in guinea-pigs kept on a
vitamin-C™deficient diet, a further proof of the
development of nephritis on such a diet.

P. G. Marshalr.

Hypertrophy and atrophy of muscular organs.
IV. Right ventricle in tricuspid insufficiency.
J. Jacobi and H. W assermeyer. V. Heart-
muscle in experimental beri-beri. H. wasser-
meyer (Arch. exp. Path. Pharm., 1930,157, 234— 243,
244—250).—1V. Extirpation of the tricuspid valve in
the rabbit heart results in a primary increase in the
ammonia content of the right ventricle muscle, and,
25—31 days after the operation, in a secondary phase
with further increase of ammonia and reduction of
glycogen contents which in the normal right ventricle
are 0-001334;0 00014% of ammonia and b-434;0-03%
of glycogen.

V. In the normal pigeon's heart, the ammonia

content (2—4mg. per 100g.), the post-mortem ammonia
formation, and that on incubation at 35°in 2% sodium
hydrogen carbonate solution show no difference from
those of pigeons suffering from beri-beri. In the
latter, however, the glycogen and the lipoidal phos-
phoric acid contents are higher than the normal (0-30i
0-0S% for glycogen). F. 0. Howitt.

Content of fibrinogen, albumin, and globulin
in the plasma of tubercular guinea-pigs. C.
Vidat (Compt. rend. Soc. Biol.,, 1930, 103, 347—
349; Chem. Zentr., 1930, i, 3069).—In the first stages
of infection the ratio albumin : globulin in the blood-
plasma is less than normal; the lowering increases
during the first three months after infection, but the
ratio increases’again during the final stages. The total
protein content and the fibrinogen content are
diminished at first, but are increased in the last stages.

L. S. Theobald.

Copper and tuberculosis. P. Seabra (Arch.
Pharm., 1930, 268, 565—567).—The mean copper
content, determined after incineration, by the method
of Dick and Spacu (A., 1927,746), of the lungs of three
persons dying of tuberculosis was 0-1 mg., and that of
three persons dying of other diseases, 0-9 mg. after
making allowance for the copper content of the
retained blood. The decrease in copper content
appears to run parallel with the increasing extent of
the lesions. H. E. F. Nottox.

Metabolism of the albino rat during prolonged
fasting at two different environmental temper-
atures. K. Horst, L. B. Mexder, and F. G.
Benedict (J. Nutrition, 1930, 3, 177—200).—The
total metabolism of rats fasting at 26° was at a lower
level than that of the group fasting at 16°, but the
decrease in the total metabolism as the fast pro-
gressed was greater. The basal metabolism of adult
female rats fasting at 26° and about 24 krs. after food
was 600—700 g.-cal. per m.2 of body surface per
24 hrs. Chemical Abstracts.

Metabolism of nerves on stimulation. 0.
Meyerhof and W. Schulze (Biochem. Z., 1930, 228.
1—5).—The criticisms of Winterstein (Pfluger’s Archiv,
1930, 224, 749) of the work of Gerard, Meyerhof, el al.
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(A., 1928, 198, 910) on the metabolism of nerves in
which the increased utilisation of oxygen and output
of carbon dioxide of nerves during stimulation is
shown to correspond closely with that required by the
heat changes, are controverted. The close agreement
relates to stimulation of the whole nerve and not to a
local stimulation and to stimulation of peripheral
nerves under the conditions laid down.
P. W. Clutterbuck.

Effect of glycine on the oxygen demand of
surviving organs. A.Bornstein and H. F. Roese
(Pfliiger’s Arehiv, 1929, 223, 498—508 ; Chem. Zentr.,
1930, i, 3078).

Proliferation of rat and mouse epithelium and
the thiol group. S. P. Reimann (Protoplasma,
1930,10, 82—83).—Comparison of the effects of cresol
and of thiocresol on rat and mouse skin shows that the
thiol group has a stimulative effect on cell division.

A. G. Pollard.

Nuclein synthesis in the development of eggs.
J.Needham and D.Needaham (Compt. rend. Soc. Biol.,
1930, 104, 671—674; Chem. Zentr., 1930, ii, 938).—
There is practically no change in the extractable
nucleoprotcin-phosphorus during the development of
eggs of marine animals. A. A Eldridge.

Colorimetric determination of the tyrosine
and tryptophan content of various crude protein
concentrates. W. D. McFartane and H. L.
Fuilmer (Biochem. J., 1930, 24, 1601—1610).—The
tyrosine and tryptophan content of the proteins of
butter-milk powder is much higher than that of the
other crude protein materials examined. There is
no appreciable difference in the tyrosine content of
fish meal, cod-liver meal, meat meal, and tankage.
In general the tryptophan content of fish meal is
higher than that of meat meal, although conflicting
results were obtained according to the methods used.
The alkali digest of the crude protein materials con-
tains a substance or substances (not indole), precipit-
able by mercuric sulphate and giving a blue colour
with the phenol reagent, which, unlike tryptophan,
is soluble in toluene. The results obtained after
extraction of the alkali hydrolysates with toluene
appear to represent the true tyrosine and tryptophan
content of these protein concentrates.

S. S. Zitva.

Embryonic mortality in the chick. 1. Effect
of diet on the nitrogen, amino-nitrogen, tyrosine,
tryptophan, cystine, and iron content of the
proteins and on the total copper ofthe hen’s egg.
W. D. McFarlane, H. L. Fulmer, and T. H. Jukes
(Biochem. J., 1930, 24, 1611—1631).—The source of
protein in the diet of the hen has a marked influence
on the mortality of the embryos during incubation.
Ihere is, however, no significant difference in the total
nitrogen, total amino-nitrogen, tyrosine, tryptophan,
and cystine content of the proteins of eggs of poor
hatchability. The diet of the hen has no influence on
these values nor on the total ash and iron content of
the egg-yolk proteins. The copper content of the

hen s egg varies considerably. S. S. Zilva.
Arginine metabolism. |. Relation of argin-
ine content of diet to increments in tissue-

arginine during growth. C. W. Scull and W. C.

Rose (J. Biol. Chem., 1930, 89, 109—123).—The
increase in the total arginine content of the growing rat
on diets low in this amino-acid greatly exceeds the
arginine ingested with the food, from which it is
concluded that, for the rat at least, arginine is not an
essential constituent of the diet. C.R. Harington.

Proteopexic function of the liver. R. Martens
(Bull. Soc. Chim. biol., 1930, 12, 1212—1246).—
Variations in amino- and polypeptide-nitrogen of the
blood entering or leaving the liver as determined by
the amino-nitrogen in the filtrate from a trichloroacetic
acid precipitation before and after acid hydrolysis were
followed in normal and diseased animals and also after
ingestion of gelatin, amino-acids, and meat. The
normal liver is able to synthesise polypeptides (cf.
Abderhalden and London, A., 1908, ii, 51), whilst the
diseased liver has an efferent blood-stream with a
content of amino-nitrogen much higher and of poly-
peptide-nitrogen only slightly higher than the normal.

F. 0. Howitt.

Excretion of creatine-like substances as a
function of the magnitude of the endogenous
expenditure of nitrogen. E. F. Terroine, R.
Bonnet, P. Danmanvilte, and (M11e.) G. Mourot
(Compt. rend., 1930, 191, 1473—1475).—The total
nitrogen, creatine, and creatinine content of the
excreta of rats and guinea-pigs has been determined
under conditions of inanition produced by feeding on
a protein-free diet, preceded in some cases by admini-
stration of benzoic acid, phloridzin, or phosphorus as
a toxic substance. Under such conditions when the
endogenous nitrogen metabolism is reduced to a
minimum the amount of creatinine remains constant,
whilst the creatine follows the total nitrogen content,
increasing when the latter is increased either by
dieting or a specific reagent. J. W. Baker.

Nitrogenous metabolism of the sucking calf
onamilk diet. (Determination oftotal nitrogen,
carbamide, wuric acid, creatinine, creatine,
hippuric acid, and ammonia.) S.J. Erter and
K.J. Paviovsky (Biochem. Z., 1930, 228, S9—100).—
The urine of a sucking calf on a milk diet is alkaline,
contains creatine, uric acid, considerable amounts of
hippuric acid, is deficient in ammonia, has a creatinine
coefficient of 20-33 and a percentage of carbamide-
nitrogen smaller than in the adult animal. The curves
for the daily excretion of all the above nitrogenous
substances show small wave-like variations.

P. W. Crutterbuck.

Production of ammonia in, and ammonia
content of, frog muscle. VII. 1. K.
W. Lewinski, J. Jaworska, and B. Umschweif
(Biochem. Z., 1930, 228, 366—400; cf. A., 1929, 598).
—Embden and his co-workers employ methods leading
to results and conclusions which differ greatly from
those of the authors. Since the methods of the former
workers are unsatisfactory and the errors in their
results great and variable their conclusions cannot be

Parnas,

accepted. W. McCartney.
Ammonia production in the frog heart. |I.
P. Ostern (Biochem. Z., 1930, 228, 401—406)—

Ammonia, in amounts probably proportional to the
work done, is produced by the beating frog heart.
Traumatic production of ammonia occurs in the
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heart muscle but. proceeds more slowly than in
skeletal muscle. W. McCartney.

Ammoniaformationin the kidney. G.Embden
and H. Schumacher (Pfliiger’s Archiv, 1929, 223,
487—495; Ckem. Zentr., 1930, i, 3077—3078).—The
ammonia formed during 3-5 hrs.” treatment with 2%
sodium hydrogen carbonate solution at 37° from
pulverised kidney which had been frozen in liquid air
has been determined; 100 g. of kidney formed 12— 16
mg. of ammonia. After destruction of the deaminis-
ing enzyme; about 60% of the ammonia formed is
liberated by the addition of an enzyme which elimin-
ates ammonia only from muscle-adenylic acid.
Caffeine diuresis diminishes the content of substances
yielding ammonia. L. S. Theobald.

Biological values of proteins. |. Measure-
ment of the nitrogenous exchange of rats for
determining biological value of proteins. H.
Chick and M. H. Roscoe. Il. Biological value
of purified caseinogen and influence of vitamin-
Bz on biological values determined by the
balance-sheetmethod. M. A.B.Fixsen (Biochem.
J., 1930,24,1780—17S2,1794—1804).—I1. The method
consists in the determination of the average daily
nitrogenous balance-sheet on a diet containing a
definite proportion of the protein under investigation.
The provision of vitamins-.B was ensured by the
administration of purified concentrates from yeast
which contained very small quantities of nitrogen.

II.  The biological value of purified caseinogen
determined by means of 12 metabolism experiments on
adult male rats is 45, a figure considerably lower than
that found by previous workers. In experiments in
which the intake of calories from fat and carbohydrate
combined fell below a certain value, the use of ingested
protein for fuel is at once indicated by the under-
estimation of the biological value. The absence of
either vitamin-B, or -B, from the diet caused a decline
in appetite within 4S lirs. So great was this decline
in absence of vitamin-1% that the intake of calories
was too low to .allow trustworthy figures to be obtained
for the calculation of biological values. The absence
of vitamin-B, from the diet does not appear to prevent
the economical use of ingested nitrogen, provided the
calorie intake from fat and carbohydrate is adequate.
There was no evidence either of variations in biological
value at different levels of intake or of the existence of
different biological values for growth and maintenance.

S. S. Zilva.

Influence of high- and low-protein diet on the
basal metabolism and the chemistry of blood
and urine in normal women. C. C. Wang and
others (J. Nutrition, 1930, 3, 79—98).—A liigh-
protein diet for 5weeks was followed by reduction (with
constant caloric value) during 3 weeks to a low-protein
diet for 4 weeks and then, a month later, by a normal
diet for 2 weeks. There was no marked difference in
basal metabolic rate. During the high-protein period
the blood-non-protein-nitrogen, -urea-nitrogen, and
-creatine, but not the -uric acid, -creatinine, or
-calcium, were increased. During the low-protein
period the blood-sugar was slightly and -lactic acid
markedly increased. The total urinary nitrogen,
urea-nitrogen, ammonia-nitrogen, uric acid, and

aSdetermined on rats. H.

BRITISH CHEMICAL ABSTRACTS.—-A

creatine varied directly with the protein intake, whilst
the creatinine and lactic acid remained constant.
Chemical Abstracts.
Comparative values of different food proteins
for reproduction and lactation in the rat. II.
Milk, egg, and meats. M. M. Crayton and M. J.
Cummings (J Nutrition, 1930, 3, 23—38)—Egg is
superior to milk for both reproduction and lactation.
The difference in results on egg and milk rations con-
taining Osborne and Mendel’s salt mixture is due partly
to a difference in ash content. Muscle-protein is of
lower value than that of milk, egg, or the glandular
meats. The vitamin-E content of dried products
decreases in the order: egg, milk, beef round, liver,
kidney. More vitamin-E is needed for lactation than
for reproduction. Vitamin-B1lis of special significance
in lactation. Chemical Abstracts.

Nutritional potency of fresh, cooked, dry, and
alcohol-extracted liver. J. S. McHargue, W. R.
Roy,andF. E. Hur1 (J. Nutrition, 1930,3,49—60).—
Raw liver, but not liver dried at 100°, was an adequate
growth supplement to a synthetic diet in rats.

Chemical Abstracts.

Nutritive value of cereal breakfast foods. V.
Response of the human stomach. H.D.Biough,
J. S. Carman, and E. M. Austin (J Nutrition, 1930,
3, 1—16) Chemical Abstracts.

Nutritive value of cereal breakfast foods. V.
Biological value of some cereal proteins as
A. Mattill and M. M.
Crlayton (J. Nutrition, 1930, 3, 17—22).—Average
biological values were: milk S9, “ precooked oats ”
82, wheat preparations 73, 72.

Chemical Abstracts.

Effect of cooking on the digestibility of meat.
W. M. Crifford (Bioehom. J., 1930, 24, 1728—1733).
—Raw meat is digested in vitro much more slowly than
cooked meat. Over-cooked meat is very slowly
digested as compared with under-cooked meat. The
maximum rate of digestion is obtained with under-
cooked roast meat. Rewarming under-cooked meat
does not diminish its digestive rate. Reheating, with
consequent over-cooking, diminishes the rate of
digestion. The rate of digestion of meat (raw or
cooked) is the same whether trypsin alone be used or
pepsin followed by trypsin. S.S. Zitva.

Nutritive equilibrium and synthetic milk.
L. Randoin and R. Lecoq (Compt. rend. Soc. Biol.,.
1929, 102, 371—373; Ckem. Zentr., 1930, ii, 261).—
With mixtures similar in composition to dried milk
nutritive equilibrium is reached with pigeons only
within narrow limits; in particular there is an
optimum as regards vitamin-B. A. A. Eidridge.

Deficienciesofsyntheticdiets in chick nutrition.
A. G. Hogan and C. L. Shrewsbury (J Nutrition,
1930, 3, 39—48).—Dried yeast (40%) must be in-
cluded in simplified rations.

Chemical Abstracts.

Influence of salted yeast on the growth of
young rats. L. Rosenov and M. Rosenov (BiO-
chem. Z., 1930, 228,163—164).—Salting forms a good
method of preserving fodder yeast. Addition of salted
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yeast to bread as fodder gives an acceleration of the
growth of rats by 36—60% in 24 days.
P. W. Clutterbuck.
Effect of yeast administration on the chemical
condition of muscle and liver in chronic train-
ing and in isolated muscular effort. C. Pi-
Suner Bayo and G. Lxss (z. physiol; Chem., 1930,
193, 193—197).—Addition of yeast to dogs’ diet
normally produces no increase in liver-glyeogen.
In dogs performing regular exercise (chronic experi-
ment), the liver showed a very high fat content after
administration of yeast. Yeast seems also to increase
the lactic acid. In the acute experiment, yeast
administration prior to the exercise causes a very
large increase in liver-glycogen.
J. H. Birkinshaw.
Influence of food-stuffs on the acid-base
balance of cattle urine. F. J. Warth and N. K.
Ayyar (Biochem. J., 1930, 24, 1595—1600).—The
urines from green fodders and cereal straws contain
excess of alkali and large amounts of carbon dioxide.
Those from over-ripe hays contain little carbon
dioxide and are neutral oracid. The urine from wheat
straw is acid. Progressive ripening of a fodder tends
to increase the acidity of the urine; climatic condi-
tions may modify the effect of ripening. The urines
examined contain only traces of phosphoric acid. The
buffering is effected by organic acids of which hippuric
acid forms nearly two thirds. S. S. Zilva.

Soft pork. 1IV. Influence of diet low in fat
on composition of body-fat of pigs. N. R. Entis
and J. Il. Zerter (J. Biol. Chem., 1930,89,185—197).
—Pigs reared on a diet of low fat content stored fat
at a normal rate.. The degree of saturation of the fat
increased with the size of the animal, this phenomenon
being principally due to a continuous diminution in the
proportion of linoleic acid. C. R. Harington.

Behaviour of S-keto-n-hexoic acid in the per-
fused liver. W. L. pDuxifiRE and H. S. Raper
(Biochem. J., 1930, 24, 1672—1677).—The sodium
salt of 8-ketohexoic acid on perfusion through tho liver
yields a considerable amount of acetone substances
which indicates that it undergoes j3-oxidation and not
further y- or S-oxidation in the animal body. Succinic
acid is normally found in the liver in small amount and
is not influenced by the perfusion of blood.

S. S. Zitva.

Carbohydrate content of foods. [I. Plant
foods. Il. Food value of vegetable carbo-
hydrates. R. A. McCaxce and R. D. Lawrence

(Med. Res. Council Spec. Rep., 1929, No. 135, 73 pp.).
Data concerning the carbohydrate content of
various fruits, nuts, and vegetables are recorded. The
food value of vegetable carbohydrates other than
starch and sugars is discussed.
Chemical Abstracts.
Effects of high-sugar diets on the growth and
structure of the rat. c. M. Jackson (J. Nutrition,
1930, 3, 61—75).—Little difference was observed
between starch-fed and sugar-fed rats.
Chemical Abstracts.
Effect of oats on carbohydrate metabolism. |I.
A; Partos (Z. ges. exp. Med., 1930, 71, 538—542;
Chem. Zentr., 1930, ii, 939).—Oat husk, fed to fasting
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rabbits, caused a fall in blood-sugar, whilst ingestion
of grain resulted in hyperglycaimia.
A. A. Eldridge.

Carbohydrate metabolism of washed muscle.
A. Utevski (Biochem. Z., 1930, 228, 135—145).—
The formation of acetaldehyde from pyruvic, fumaric,
and malic acids in presence of normal and washed
muscle, and washed muscle to which boiled muscle
extract had been added, is investigated. The form-
ation of aldehyde is scarcely detectable in autolysing
washed muscle or after addition of glycogen, dextrose,
laevulose, and glycerol. Traces of aldehyde are ob-
tained with addition of ethyl alcohol and lactates but
with pyruvates almost the normal amount is obtained.
Washing of muscle causes the loss of oxidative but
not of carboxylase power, and addition of boiled
muscle extract leads to a return of oxidative power.
The conversion of fumaric into malic acid proceeds as
readily with washed as with unwashed muscle. The
further attack on tho malic acid is greatly decreased
mwith washed muscle, but becomes normal on addition
of boiled muscle extract. P. W. Clutterbuck.

Methods of sugar degradation in the animal
organism. E. Bujdi and K. Fehrenbach (Z
physiol. Chem., 1930, 193, 238—250).—Red muscle
alone hydrolyses glycogen, dextrose only in presence
of hcxokinase. Addition of co-enzyme-7' does not
promote dextrose hydrolysis. White muscle hydro-
lyses both carbohydrates; addition of co-enzyme-T
accelerates the action on dextrose, but does not affect
hydrolysis of the polysaccharide. Inversely, co-
zymase stimulates the hydrolysis of glycogen only by
white muscle. The total glycolysis in presence of all
four components dextrose, glycogen, co-enzyme-7’,
and co-zymase is the sum of the glycolysis due to the
two reactions.

Kidney hydrolyses dextrose rapidly and glycogen
slowly, but hexosephosphoric acid, the intermediate
product of glycogen hydrolysis, is very rapidly
attacked. Glycolysis of dextrose by kidney is
stimulated by yeast co-zymase and also by co-
enzyme-T, but the course of the reaction appears to be
different in the two cases. J. H. Birkinshaw.

Metabolism of monohexoses intravenously
infused at a constant rate. Dextrose, laevulose,
and galactose in blood. W. Piesiiow and M.
Wierzuchowski (Compt. rend. Soc. Biol., 1930, 103,
415—416 ; Chem. Zentr., 1930, i, 3076).—The infusion
of these sugars in the dog at the rate of 2 g. per kg. per
hr. dui'ing 3 hrs. lias been followed. The dextrose in
the blood is unchanged by the addition of laevulose or
galactose. The form of the curves correlating the
blood-sugar with the amount of sugar added and the
effect of insulin thereon is described.

L. S. Theobald.

Assimilation of intravenously injected mono-
hexoses. Phosphorus and water metabolisms.
E. Owsiany and M. Wierzuchowski (Compt. rend.
Soc. Biol., 1930, 416—418; Chem. Zentr., 1930, i,
3076—3077; cf. preceding abstract).—Dextrose and
laevulose are assimilated to the same extent (90—
100%), but galactose to about 30%. During the
sugar infusion the blood-phosphorus falls to 2 mg.
per 100 c.c. and in the urine to less than 1 mg. per hr.
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Insulin increases both diminutions and lengthens the
time of the lowered phosphorus content, but does not
hinder the return of the latter to the normal.
L. S. Theobald.
Production of lactic acid after intravenous
injection of monohexoses. M. Laniewski and
M. Wierzuohowski (Compt rend. Soc. BiOl., 1930,
103, 419—420; Chem. Zentr., 1930, i, 3077; cf.
preceding abstract).—Infusion of dextrose at first
increases the lactic acid of the blood and urine, the
value falling only when infusion has ended. Lasvulose
produces an even stronger effect, and in both cases the
effect of insulin is still more pronounced. The action
of galactose is slower. L. S. Theobald.

Specific dynamic effect and the oxidation of
dextrose, lIsevulose, and galactose. M. Wier-
zuchowski (Compt. rend. Soc. Biol., 1930,103, 420—
422; Chem. Zentr., 1930, i, 3077).—In the previous
investigations (cf. preceding abstracts) 0-5 g. of sugar
per kg. per hr. was oxidised; 34% of dextrose, 41%
of Isevulose, and 56% of galactose were assimilated.
Insulin increased oxidation in those cases, e.g.,
Isevulose, in which assimilation was unaffected. The
relationship between lactic acid formation and the
specific dynamic effect is discussed.

L. S. Theobald.

Influence of oxygen on lactic acid formation
in muscle. A. Hahn, E. Fischbaoh, and H.
Niemer (Z. Biol., 1930, 91, 53—62).—The lactic acid
content of freshly-pulped muscle shaken with oxygen
is constant. Under the same conditions, the carbo-
hydrate content is also constant, or shows a slight
decrease. In a vacuum lactic acid increases, but
becomes stationary when the carbohydrate content has
fallen to a value equivalent to 18—21 mg. of dextrose
per 10 g. of muscle. These results are regarded as
incapable of explanation by Meyerhof’s view that
identical phenomena are observed in pulped muscle
and in the recovery of intact muscle. A. Cohen.

Metabolism of acetaldehyde. 1. Assimil-
ation limits in normal dogs. R. Mancke (Arch,
exp. Path. Pharm., 1930, 157, 372—380).—During
30 and 98 hrs., respectively, 55 and 85 g. of
acetaldehyde were absorbed without toxic effects
being observed. F. O. Howitt.

Intermediary iron metabolism. E. Starken-
stein (Z. ges. exp. Med., 1929, 68, 425—440; Chem.
Zentr., 1930, ii, 262).—A complex ferric-protein com-
pound is formed from simple inorganic ferrous com-
pounds and circulates in the blood as an intermediary
metabolic product; it differs from ferric chloride-
protein precipitates. Complex formation is assisted
by carboxyl groups (monocarboxylic acids and amino-
acids) and hydroxyl groups (polyalcohols, glycerol, and
sugar). On injection of iron tartrate, malate, or
citrate, but not on that of gluconate, an iron-sodium
complex is formed; injected ferric sodium lactate or
gluconate remains in the organism as a complex.
Simple amino-acids of the protein molecule do not
produce the ferric-protein complex, in which the iron
is anionic. Only anionic iron is physiologically active.
Simple Inorganic ferrous compounds are biologically
important as sources of the necessary iron.

A. A Eldridge.

BRITISH CHEMICAL ABSTRACTS.— A.

Effect of crude fibre onretention of calcium and
phosphorus. M. A. Bioom (J. Biol. Chem., 1930,
89, 221—233).—The retention of calcium and phos-
phorus by young rats on a basal diet containing 0-9%
of spinach ash and only a small amount of fibre was
reduced by the substitution of 5% of dried spinach
(raw or cooked) for the spinach ash and was not
significantly affected by the addition of crude fibre
(filter-paper) in amounts up to 8% of the diet.

C. R. Harington.
Possible significance of hexosephosphoric
esters in ossification. Calcification in vitro.
VIII. R. Robison and K. M. Soames. EX. R.

Robison, M. Maclteod, and A. H. Rosenheim
(Biochem. J., 1930, 24, 1922—1926, 1927—1941).—
V1II. Whilstcalcificationinvitromay occur insolutions
of inorganic salts supersaturated with respect to the
bone salt, calcification will take place with lower con-
centrations of calcium and inorganic phosphates, if
phosphoric ester is also present, even in very small
amount.
I1X.
approximating to those in plasma, calcification was
obtained with concentrations of calcium varying from
2-5to 50 mg. per 100 c.c. and of inorganic phosphate
varying from 1to 20 mg. per 100 c.c. Calcification
was observed at somewhat lower levels of the product
[Ca] x [P] when the concentration of calcium was high
and that of phosphate low than under the reverse
conditions. W ith concentrations of calcium around
10 mg. per 100 c.c. some degree of calcification was
usually obtained in 16 hrs. when the concentration of
inorganic phosphate was such that the product
[Ca] x [P] was equal to 30. Variations were, however,
observed in the minimum level required with bones
from different rats. This variability in response was
apparent also in the extent of the deposit obtained at
higher [Ca] x [P] levels. Definitely higher [Ca]x[P]
levels were necessary for calcification when the con-
centration of sodium hydrogen carbonate was reduced
from 0-2% to 0-03%, and still higher levels were
required when the salt was entirely omitted. This
suggests that the compound normally deposited in
calcifying cartilage is a complex carbonato-phosphate
(carbonato-apatite) rather than a mixture of basic
phosphate and carbonate. Itisconfirmedthat sodium
chloride in concentrations as low as 0-0343/ (0-2%) has
an inhibitory effect on calcification in inorganic solu-
tions. Potassium chloride in concentrations up to
0-013/ (twice the concentration in plasma) had no
appreciable inhibitory effect. Magnesium in con-
centration 0-0008M (slightly lower than that in
plasma) affected adversely -calcification and with
higher concentrations the inhibitory effect was pro-
nounced. The inorganic solutions in which calcific-
ation occurred were all supersaturated with respect
to the calcium salt deposited. In presence of phos-
phoric ester, however, calcification occurred at
[Ca] X[P] levels much lower than 30, whilst at higher
levels the effect of the ester was seen in the greatly
increased extent and density of the deposit. The
increased calcification which occurred in presence of
phosphoric ester tended to mask the favourable effect
of sodium hydrogen carbonate and the inhibitory
effects of sodium chloride and magnesium. There was

In inorganic solutions with salt concentrations
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no evidence that any of the inorganic radicals directly
influenced the enzyme mechanism. Between pa 7-2
and 7-8 no marked optimum was found for calcification
in presence or absence of ester. Calcification was
obtained at pa 6-5 with very high [Ca]x[P] levels
(60—80) in inorganic solutions, and at the low level
24 in presence of phosphoric ester. Formaldehyde
completely inhibited calcification in inorganic solutions
and almost completely inactivated the phosphatase
mechanism. The presence of chloroform or potassium
cyanide strongly inhibited calcification in inorganic
solutions, but had no appreciably effect in solutions
containing phosphoric ester. Bono slices after being
soaked for 24 hrs. in chloroform, acetone, or alcohol, or
desiccated in a vacuum over sulphuric acid failed to
calcify on subsequent immersion in inorganic solutions
of high [Ca]x[P] levels. In solutions containing
phosphoric ester, however, extensive calcification
occurred and the deposits were normal in appearance.
In normal calcification of the skeleton there are two
mechanisms, the first the bone phosphatase which
produces the necessary degree of supersaturation in the
matrix, and the second which assists in the deposition
of the bone salt from this supersaturated solution.
S. S. Zitva.
activity in

Development and phosphatase

vivo and in vitro of the mandibular skeletal
tissue of embryonic fowl. H. B. Perr and It.
Robison (Biochem. J., 1930, 24, 1905—1921).—

The embryonic mandibular skeleton of the fowl
consists of a rod of cartilage (Meckel’s cartilage) sur-
rounded by a sheath of membrane bone. The distal
part of this cartilage does not ossify and synthesises
no phosphatase. The membrane bone surrounding
Meckel’s cartilage develops high phosphatase activity.
Explants of Meckel’s cartilage from 6-day embryos
neither ossified nor synthesised phosphatase in vitro.
Explants of the mandibular mesoderm (pre-membrane
bone) during growth in vitro developed ossification
centres and synthesised phosphatase. S. S. Zitva.

Measurements of the acid taste and their
bearing on the nature of the nerve receptor.
N. W. Taylor, P. R. Farthing, and R. Berman
(Protoplasma, 1930, 10, 84—97).—Determinations of
the “ threshold concentration ” for sourness of numer-
ous organic acids by Taylor’s method (A., 1929, 347)
are described and the relative concentration gradients
of the non-ionised acids calculated. The addition of
polar groupings, -OH, >CIC<, >010, «CO2H, *NH2, to
organic acids renders the penetration of the acid
to the nerve receptor 20—500 times as difficult.
Lengthening the carbon chain by addition of CH2
groups makes penetration easier. It is concluded that
the organic acids are absorbed by a tissue which
resembles fat rather than protein. A. G. Poltlard.

Nature of the nerve receptor for the acid taste
as indicated by the absorption of organic acids
by fats and proteins. N. W. Tayior (Proto-
plasma, 1930,10, 98—105).—Distribution coefficients
of a number of organic acids between olive oil and
water were determined. The relative effects of the
groups 'OH, .'CO, 'SOaH, *NH2 and ICICI on the
coefficients are of the same nature and order of
magnitude as their effects on the concentration
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gradients of the undissociated acids between water and
the nerve receptor (cf. preceding abstract). Specific
effects of the amino- and phenyl groups are recorded.
Changes in the pa of gelatin to which increasing pro-
portions of the acids were added are represented by
a series of curves the relative positions of which are
determined by their dissociation constants. The
various polar groups affect the position of the curves
only in so far as they affect dissociation constants and
the results are not paralleled by the taste experiments.
The nerve-ending which the acid penetrates and
stimulates to give the sensation of sourness is con-
cluded to have the characteristics of fat and not of
protein. A. G. Pollard.

Alkali deficitand dextrose tolerance in the dog.
H. J.Deuer,jun.,and M. Gurick (J. Biol. Chem.,1930,
89, 93—95).—Dextrose tolerance in dogs is not im-
paired by the acidosis which results from admini-
stration of ammonium chloride. C.R.Harington.

Toxicity ofethylene chlorohydrin. J. D.Pratt
(Nature, 1930, 126, 995).—Attention is directed to
fatalities which have occurred from inhaling the
vapour of ethylene chlorohydrin, which appears to act
as a metabolic poison. L. S. Theobald.

Carbohydrate metabolism following guanidine
deglycogenation. F. Bisciiofe and M. L. Long
(J. Nutrition, 1930, 3, 201—216).—Insulin increases
the utilisation of dextrose at normal or hyperglycemic
levels by guanidine-deglycogcnated rabbits with or
without storing glycogen. Adrenaline decreases the
utilisation of injected dextrose in animals in which
the liver has been depleted of glycogen and has
been deprived (by means of guanidine derivatives)
of the power of storing glycogen; hence normal
adrenaline hyperglycemia is not entirely due to an
increased output of dextrose by the liver. Adrenaline
increases the blood-lactic acid and insulin does not
affect it in rabbits suffering from guanidine-deglyco-
genation. Chemical Abstracts.

Chemical constitution and pharmacological
properties of methylglyoxaline derivatives.
J. V. Supniewski (Compt. rend. Soc. Biol., 1928, 98,
1229—1230 ; Chem. Zentr., 1930, i, 3809).—Glyoxaline,
4-hydroxymethylglyoxaline and glyoxaline-4-alde-
hyde cause increased blood-pressure in cats, and
contract the isolated guinea-pig uterus. 4-Methyl-
glyoxaline or 5-methyl-4-hydroxymethylglyoxaline

when injected intravenously into cats causes a
diminution in blood-pressure, and with rabbits
produces increased peristaltic contractions. 4-Chloro-

methylglyoxaline reduces the blood-pressure; 4-
aminomethylglyoxalino causes first a rise and then a
fall in blood-pressure, uterine contraction in guinea-
pigs, and intestinal contraction in rabbits. 2-Thio-4-
methylglyoxaline [ 7] causes with cats a fall in blood-
pressure, and increase of respiratory movement.
4-Diethylaminomethylglyoxaline causes a fall in
blood-pressure in cats, and uterine contraction in
guinea-pigs. 4-Piperidylmethylglyoxaline causes in
cats a marked fall in blood-pressure, contracts the
isolated guinea-pig uterus, and is diuretic. Glyoxal-
ine-4-carboxylic acid, -4: 5-dicarboxylic acid, and
2-thio-4-methylglyoxaline [?] have no particular
pharmacological properties. A. A Eldridge.
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Antipyretic action of 3-aminohydrocarbo-
styril, its isomerides and derivatives. K.
W atanabe (J. Biochem., Japan, 1930,12, 71—SI).—
1-, 3-, and 7-Aminohydrocarbostyril are strongly
antipyretic, but the 1- and 3-derivatives are toxic;
diacetyl-3-aminohydi'ocarbostyril is antipyretic and
less toxic. m-Aminophenylalanine, but not *-com-
pound, exhibits some antipyretic action.

Chemical Abstracts.

Isotonic soap solution for injection. Picon
(J. Pharm. Chim., 1930, [viii], 12, 481-484).—A
stable, neutral soap solution, miscible with water
and salt solution, is prepared by dissolving 100 g. of
ricinoleic acid in 700 c.c. of warm 10% alcoholic
sodium hydroxide solution followed by removal of the
alcohol. A 1% solution (wt./vol.) of the soap thus
obtained in 0-7% sodium chloride solution forms an
isotonic solution which is not changed by sterilisation,
produces only feeble hamiolysis, does not coagulate the
blood, and has given satisfactory results when-injected
into human beings. E.H. Sitvrries.

Toxicity of rotenone, isorotenone, and di-
hydrorotenone to goldfish. W. A. Gersdorff
(J. Amer. Chem. Soc., 1930, 52, 5051—5056).—The
minimum toxic concentrations of rotenone, iso-
rotenpne, and dihvdrorotenone are determined by the
method previously described (A., 1930, 131G) to be
0-0125, 0 055, and 0-005 mg. per litre, respectively.

H. Burton.

Heart tonics. V. Digitalis standardisation ;
a new assay method. W.*Nyibi and L. Dubois
(J. Pharm. Exp. Tlier., 1930, 40, 373-401).—The
factors affecting the pharmacological assay of digitalis
preparations have been investigated and a method in
which the rabbit is used as test animal is recom-
mended. W. 0.

PhloridEin diabetes. IlI. Relationship be-
tween state of nutrition and dextrose tolerance.
H. J. Deuel,jun. (J. Biol. Chem., 1930,89,77—91).—
Although in the fasting condition the pliloridzinised
dog exhibits a dextrose tolerance curve similar to
that of a diabetic animal, if the sugar tolerance
be observed 14 lirs. after a heavy dose of carbohydrate
the responses of pliloridzinised and normal animals are
closely similar. This affords additional evidence (cf.
A., 1927, 9S7) that the action of phloridzin is exclus-
ively renal and does not affect the normal processes
of oxidation of carbohydrate. C.R.Harington.

Action of ““trional" on normal blood con-
stituents. P. G. Germuth (Amer. J. Pharm., 1930,
102, G53—65S).—Subcutaneous or intravenous in-
jection daily for 10 days of an aqueous-alcoholic
solution of trional causes a decrease in the body-weight
of rabbits with an increase in the uric acid, sulphate,
sugar, and creatinine content, and a decrease in the
iron, calcium, magnesium, chlorine, total phosphorus,
acid-solublo phosphorus, protein-combined phos-
phorus, and total solid content, and in the d and n of
the blood. H. E. E. Notton.

Pharmacology local anaesthetics. IlI.
Comparison of y-2-methylpiperidinopropyl
benzoate hydrochloride with cocaine and pro-
caine on experimental animals. C. L. Rose,

lvermack.
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H. W. Cotes,and H. E. Thompson (.]. Lab. Clin. Med.,
1930, 15, 731—735).—y-2-Methylpiperidinopropyl
benzoate hydrochloride is intermediate in toxicity
between cocaine and procaine.
Chemical Abstracts.
Disturbance of carbohydrate economy in ether
narcosis. H. Fuss (Klin. Woch., 1930, 9, 410;
Chem. Zentr., 1930, ii, 265).—In normal dogs the
blood-lactic acid was markedly raised unless oxygen
was freely administered. With pliloridzinised or
fasting dogs only a slight rise was observed; hence in
normal animals the excess of lactic acid appears to
originate from the reserve carbohydrate. The hyper-
gtycsemia is not, however, repressed by administration
of oxygen; I*gierglycamiia and excessive urinary
excretion of sugar were not observed with dogs poor
in glycogen. Ether-narcotised dogs showed no in-
crease of blood-acetone and -acetoacetic acid, whilst
the (S-hydroxybutyric acid w-as only slightly and
irregularly increased. Acetone and acetoacetic acid
were not found inthe urine. In glycogen-impoverished
dogs the blood-ketone substances increased 24 hrs.
after narcosis. The alkali reserve always diminished
during other narcosis; ketonic substances are not the
cause of the acidosis. In ether-oxygen narcosis there
was a slight fall in the alkali reserve.
A. A. Eldridge.
[Pharmacological] action of nitrogen oxides-
carbon monoxide mixtures. W. Wirth (Arch,
exp. Path. Pharm., 1930,157, 264—285).—A mixture
of the two gases in definite proportions and air causes
death in cats, whereas an equal concentration of either
constituent results only in slight, illness.
F. 0. Hoivitt.
Action of arsenite on tissue respiration.
A. Szent-Gyorgyi (Biochem. J., 1930, 24, 1723—
1727).—Arsenite strongly inhibits the respiration of
minced liver tissue, but has no effect on oxygen
activation and little effect on hydrogen activation.
In yeast arsenite in higher concentrations inhibits
respiration, but has no effect on alcoholic fermentation.

S. S. zILVA.
Relation between trypanocidal and spiro-
chaeticidal activities of neosalvarsan. T. F

Probey and G. W. McCoy (U.S. Pub. Health Repts.,
1930, 45, 1716—1728).—Two brands of neosalvarsan
of widely different trypanocidal activity are approxim-
ately equally effective (a) in clearing the chancre of
spirocluetes, (6) in healing the lesion without clinical
relapse, and (c) in influencing the Kahn reaction in
experimental rabbit syphilis over periods of 67—SS
days. A. Coiien.

Circulation of bismuth in the organism.
C. Levaditi, Y. Manin, and A. Howard (Compt.
rend. Soc. Biol., 1929, 102, S13—816; Chem. Zentr.,
1930, ii, 264).—A few hours after intramuscular in-
jection of “ lipoid-soluble bismuth” bismuth can be
detected in the kidneys. The excretion does not
parallel the bismuth content of the kidneys.

A.A. Eldridge.

Biological effect of bromine. 1. Gaseous
metabolism of the blood and of the whole organ-
ism. Il. Oxygen and carbon dioxide dissoci-
ation curves of the blood. [1Il. Circulation in
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rabbits. S. Tada (Tolioku J. Exp. Med., 1930, 15,
236—248, 249—258, 259—266).—The oxygen con-
sumption of rabbit’s blood-corpuscles when washed in
isotonic sodium bromide solution is less than when
sodium chloride is used; the oxygen and carbon
dioxide dissociation curves also arc below those of
unwashed cells or of cells washed in sodium chloride
solution. Intravenous injection of sodium bromide
reduces the oxygen consumption of the rabbit more
than docs that of sodium chloride, but the effect is not
immediate. Chemical Abstracts,

Fluoride intoxication in white rats. J.
Chaneles (Rev. soc. Argentina biol., 1929, 5, 317,
336, 340, 352, 376).—The physiological effects of
feeding 50 mg. of fluoride per kg. to young rats arc
described. The calcium contents of the bones and
teeth were diminished; tho incisors contained less
phosphorus and magnesium than normally. Irradi-
ation with ultra-violet light, however, led to increased
values in each case. The bone of treated rats,
whether irradiated or not, contained more phosphorus
and magnesium than normally.

Chemical Abstracts.

Urinary sulphur and thiocyanate excretion
in cyanide poisoning. R. G. smith and R. L.
Matcotm (J. Pharm. Exp. Ther., 1930, 40, 457—
471).—The increase of neutral sulphur in the urine of
rabbits subjected to hydrogen cyanide vapour for
several weeks is practically all accounted for by tho
thiocyanate excreted in the urine. A fall in inorganic
sulphur usually occurs which equals or exceeds the rise
in neutral sulphur. An increase in the total nitrogen
and in tho N :S ratio of the urine is also observed.
Cyanide solution (0-OliV) administered to rabbits
appears in the urine as thiocyanate, about 72% being
accounted for in this way, and when thiocyanate is
administered as such an average of 80% is found in tho
urine. The formation of thiocyanate appears to be
tho chief method of detoxication of cyanide in the
bOdy W. O. Kermaok.

Reaction of iodates in vivo. L. C. Maxwell
(J. Pharm. Exp. Ther., 1930, 40, 451—455).—Sodium
iodate administered intravenously into rabbits has a
toxic action in doses of approximately 75 mg. per kg.
body-weiglit. The effect is apparently not duo to the
liberation of iodine in the tissues. The toxic action of
iodate is much increased by iodide.

W. O. Kermack.

Action and excretion of nitrates. N. M.Keith,
M. Whetan,and E. G. Bannicic (Arch.lnt. MEd., 1930,
46, 797—832; cf. A., 1930, 639).—The diuretic action
of ammonium nitrate is confirmed. Data showing its
action on normal dogs and normal and ocdematous
humans arc given. G. F. Marrian.

Biological action of rays of short wave-length
on the metabolism of the cell. K.Ad1er (Strahl-
enther., 1930, 36, 1—31; Chem. Zentr., 1930, i,
3078).—The point of attack of X- and radium rays is
not to be sought in the metabolism of the cell. The
first changes in cell metabolism appear 24 hrs. after
irradiation and increase to a maximum after 34—36
days. ™ The respiration of the tissue diminishes, whilst
aerobic and anaerobic glycolysis is doubled; an
approximation to tho type of metabolism of malignant
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tumours takes place. After 40 days glycolysis falls
below normal. Histological investigations showed
degenerative changes in the nuclei of the spermatic
cells. L. S. Theobald.

Hydrogen acceptors and catalase. 1. In-
fluence of hydrogen acceptors on human blood
catalase in vitro. A. |. Arexeev and 1t. I
Rusinova (Bull. inst. recherches biol., Perm, 1929, 6,
425—461).—The activity of catalase is inhibited by
aqueous solutions of methylene-bluo, 2 :4-dinirro-
phenol, and benzoquinone in proportion to the con-
centration ; the inhibition is maximal at pw 4-7 and
vanishes at pn 7-27. Trinitrophenol inactivates
catalase in neutral solution. Salts in dilute solution
activate catalase and destroy the inhibiting action of
the hydrogen acceptors. Chemical Abstracts.

Irradiation of Dolichos tyrosinase. D. Nara-
yanamurti and C. V. Ramaswami (Biochem. J.,
1930, 24, 1655—1658).—The enzyme obtained from
Dolichos lab lab is activated by irradiation. Addition
ofirradiated water causes lessmarked acceleration than
irradiation in glass vessels. The increase in activity
diminishes with longer exposure in the case of old
solutions. The irradiated enzymo decreases in
activity on keeping, and is most active when it is least
charged. On longer exposure tho positive charge on
the enzyme particle is increased, thus causing a slight
diminution in activity. S. S. Zilva.

Detection of methylglyoxal formed by the
biochemical fission of sugar. C. NeuberG and
M. Scheiier (Ber., 1930, 63, [J3], 3068—3072).—An
alcohol-ether preparation of B. laclis acrogcnes is
allowed to act on a 4% solution of magnesium hexose-
diphosphate, which is then centrifuged after addition of
fuller’s earth and filtered. After addition of 1:2-
naphthylenediamine hydrochloride, the mixture is
agitated for 2 hrs. and subsequently evaporated to
dryness at the ordinary temperature. The residue is
triturated with alcohol and the extract evaporated in
a vacuum at 37°. The residue is mixed with sodium
oxalate and oxalic acid solution and extracted with
ether. The ethereal solution is shaken with sodium
carbonate, dried, and the ether is removed. The
residue is treated with cold 20% sulphuric acid, the
solution is filtered and poured into about 8% sodium
hydroxide, whereby 3-mdhylnaphthopyrazine, m. p.
95°, is obtained. H. Wren.

Inhibition of esterases by excess of substrate.
D. R. P. Murray (Biochem. J., 1930, 24, 1890—
1896).—From the observed velocities of the action of
the esterase from sheep-livcron differentconcentrations
of ethyl butyrato it is deduced that the inhibition of
certain enzymes by excess of substrate is due to the
formation of a non-hydrolysable complex of the
enzyme with 2 mols. of the substrate. By extending
the equation it is possible to predict correctly the effect
of competitive inhibitors. S. S. Zitva.

Kinetics of the stereochemical specificity of
human liver-esterase. P. Rona, H. Fischgold,
and R. Ammon (Biochem. Z., 1930, 228, 77—88).—
Bamann’s result (A., 1929, 957) that when human
liver-esterase acts on ethyl df-mandelate, the rotation
of the acid liberated may be either d or I, according to
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the concentration of the substrate, is confirmed with
the methyl ester. The rotation obtained does not
depend on the ratio of the amounts of enzyme and
substrate, but only on the concentration of the latter.
The activity—p, curves are obtained for both d- and
/-modifications of the methyl ester. No satisfactory
explanation for the cause of inversion is available.
P. W. Clutterbitck.
Asymmetric hydrolysis of esters by enzymes.
IV. Influence of optically active foreign sub-
stances on the configuration specificity of liver-
esterase of various degrees of purity. E.
Bamann and P. Laeverenz (Z phySIOl Chem., 1930,
193, 201—214; cf. A., 1930, 499).—The age of the
enzyme preparation affects the optically selective
hydrolysis of (//-ethyl mandelate by human liver-
esterase in presence of strychnine. The effect of
strychnine on stereochemical specificity is also in-
fluenced by the pre-treatment of the enzyme. When
the strychnine concentration is maintained constant,
a change in the enzyme concentration does not affect
the result, but a variation of strychnine concentration
coupled with constant enzyme concentration produces
varying rotation of the products. The cnzyme-
strychninc mixture, after long dialysis, has the same
effect as the enzyme alone, which indicates that the
enzyme-strychnine complex is dissociable.
J. H. Birkinshaw.
Asymmetric hydrolysis of esters by enzymes.
V. Configuration-specificity of liver-esterase in
its dependence on alterations in enzyme complex.
E. Bamann and P. Laeverenz (Ber., 1930, 63, [27],
2939—2948; cf. Willstatter, Kuhn, and Bamann;
A., 1930, 499).—It has not been found possible to
influence the optical selectivity of the liver-esterase of
man by exhaustive purification by the adsorption
method. Such influence, previously noted only after
addition of suitable optically active material, can be
caused by pre-treatment of the enzymic preparations.
The enzyme from the untreated dry preparations of
the liver of man or rabbit hydrolyses the two com-
ponents of ethyl «//-mandelate at almost equal rates,
whereas an extract from the same dry preparations
which has been preserved for some days at 60—65°
favours the (Z-ester, and that derived by submitting
the extract to proteolytic degradation in faintly acid
solution for about a week favours the /-ester.
H. Wren.
Nature of enzyme action. A. Fodor and L.
Frankenthal (Biochem. Z., 1930, 228, 101—122).—
W ien dried pancreatic preparations are treated with
water, the insoluble residue hydrolyses glyeylglycine
readily, but glyeylglycyl-Z-leueine only with difficulty.
The filtrate, on the other hand, when incubated for
24 hrs. with glyeylglycine initially does not attack, but
later shows a strongly autocatalysed hydrolysis of the
dipeptide. This period of induction is not obtained
either with the tripeptide or with peptone, and is
regarded as due to changes in the nature of the enzyme
carrier during autolysis of the extract. When
amounts of glycyl-Z-leucine and gh'cyl-dZ-leueine such
that both contain the same amount of glycyl-Z-leucine
are incubated with yeast macerates, both fresh and
3 days old, the presence of the (Z-isomerides causes
acceleration of hydrolysis. The bearing of these
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results on the general nature of enzyme reaction is

discussed. P. W. Crutterbhck
Action of degradation products on enzymic

proteolysis. P. Rong, H. Kieinmann, and E.

Dresstler (Biochem. f., 1930, 228, 6—76).—The

contradictory results of Weber and Gesenius (A,
1927, 992), who showed that the solution obtained by
digestion of caseinogen with trypsin and pepsin
retarded proteolysis of further amounts of caseinogen,
and of the authors (A., 1925, i, 473; 1926, 543), who
did not obtain inhibition, are shown to depend on the
different concentrations of reactants and on the
different methods of analysis used by the two sets of
investigators. A solution containing only a small
amount of protein and enzyme (micro-determination)
showed no inhibition of proteolysis (as determined by
the nephelometric method) even when 100% of
degradation products are added. On the other hand,
a solution containing 50 times the amount of substrate
and 20 times the amount of enzyme (macro-determin-
ation) showed considerable inhibition (as determined
by titration of the liberated carboxyl groups) on
addition of degradation products. With tryptic
hydrolysis, the difference of results depends entirely
on the concentration of reactants. When the con-
centration of enzyme is sufficiently small, the enzyrne-
inliibitor complex is completely dissociated and no
inhibition is recorded. With peptic hydrolysis,
although inhibition was again obtained using the
macro-method and was not obtained using the micro-
method, yet the inhibition was dependent only on the
method of analysis. When the reaction was followed
on the macro-scale by the titration method an inhibi-
tion was recorded on adding degradation products,
whereas when followed by the nephelometric method
(i.e., in terms of unused protein) inhibition was not
obtained. These results are reproduced on the
same solution, and it seems certain that the two deter-
minations, with peptic digestion, measure different
processes. P. W. Cilutterbuck.
Formation of diketopiperazine in the enzymo-
lysis of gelatin. A. Branchetiere (Compt. rend.,
1930, 191, 1479—1481).—Unlike the results obtained
with gliadin and ovalbumin (A., 1930, 100) hydrolysis
of gelatin occurs less regularly with trypsin than with
pepsin and the amount of diketopiperazine formed is
only about 66% of that expected from the amino-acids
constituting this protein. J. W. Baker.
Analysis of proteolytic enzymeof Majasquinado
by the adsorption method. J. J. Mansotjr-Bek
(Proc. K. Akad. Wetensch. Amsterdam, 1930, 33,
858—870).—Adsorption measurements have shown
that the gastric juice of Maja squinado contains
several proteolytic enzymes, including a proteinase, a
carboxypolypeptidase, an aminopolypeptidase, and a
dipeptidase. The proteinase can be purified and is
then most active at pH7-4—38-1, whilst the activity of
the crude extract is greatest at p,t 6-0—6-1. The
proteinase is of a trypsin-like character, degrades
peptone and clupeine sulphate, and is activated by
enterokinase, but not by hydrocyanic acid, hydrogen
sulphide, or zookinase. E. 8. Hedges.

Pathological decomposition of protein. [1II.
Hexone bases and monoaminodicarboxylic acids
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liberated from caseinogen by the action of
coli-protease. M. Schierge (Z. ges. exp. Med.,
1929, 62, 141—146; Chem. Zentr., 1930, ii, 756).—In
addition to tyrosine, leucine, tryptophan, and phenyl-
alanine, there were also found'histidine and lysine;
glutamic and aspartic acid were not detected.
A. A. Eldridge.
Purinolytic enzymes of the human organism.
R. Truszkowski (Biochem. J., 1930, 24, 1081—
1686).—Uricase was absent from the livers of a new-
born child and of two adults and from the livers and
kidneys of six foetuses from the 12th to the 40th week
of pregnancy. Xanthine oxidase was absent from the
extracts of the kidneys of the above foetuses but
present in all their liver extracts. S. S. Zitva.

Plasma-phosphatase. |. Determination and
properties. Il. The enzyme in disease, par-
ticularly of bone. H.D. Kay (J. Biol. Chem., 1930,
89, 235—247, 249—266).—I1. Blood-plasma is added
to excess of a solution of sodium (3-glycerophosphate at
pa 7-6 and the mixture is kept at 38° for 48 hrs. The
difference between the inorganic phosphate content of
such a mixture and that of a similar mixture treated
at the beginning of the experiment with trichloroacetic
acid to remove the enzyme represents the liberation of
phosphoric acid brought about by the phosphatase.
The optimum pafor the enzyme is 8-8—9-1; its action
isinhibited by calcium ions and by high concentrations
of magnesium ions, although low concentrations of the
latter have a stimulating effect. Plasma-phosphatase
liberates phosphoric acid from sodium hexosedi-
phosphate, a- and (3-glycerophosphate, pyrophosphate,
glycophosphate, and guanine nucleotidate at descend-
ing rates in the order mentioned. The phosphatase
concentration in the blood decreases with the age of
the animal.

1. The phosphatase content of the blood-plasma

is largely and specifically increased in patients suffering
from generalised disease of the bones. The possible
role of the enzyme in normal bone-formation is
discussed. C. R. Harington.

Selective fermentation. Il. Fermentation of
sugar mixtures by Sauterne yeast. Il. Sobotka
andM. R einer (Biochem. J., 1930,24,1783—1786).—
This yeast ferments Isevulose preferably to dextrose
in a mixture, the ratio of the rate of fermentation of
lawulose to that of dextrose, which depends on adapt-
ation phenomena, varying from 1-2 to values above
10. It ferments laavulose alone 50—100% faster than
dextrose alone. S. S. Zitva.

Zymatic system of Saccliaromyces Joliannes-
berg. I. Yamasaki (Biochem. z., 1930, 228, 127—
134).—8. Johannesburg, IT, either the alcohol-ether or
the dried preparation, is able to convert magnesium
hexosediphosphate into methylglyoxal and pyruvic
acid. The dry preparation ferments pyruvic acid
readily. Both the fresh and dry yeast, in presence of
toluene, cause phosphorylation of sugar as soon as
co-enzyme is added, at least two phosphoric esters
being formed, of which one yields a sparingly and the
other a readily soluble barium salt.

P. W. Crutterbuck.

Growth of yeast by the aeration method and the

increase in its constituents. H. Craassen (Bio-
T
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chem. Z., 1930, 228, 154—162).—In two ferment-
ations, the hourly increase of yeast in dry weight,
protein, nitrogen-free substances, and ash is deter-
mined. Formation of protein is greatest when the
wort contains- sugar and readily assimilable nitrogen,
especially ammonia, whereas nitrogen-free constituents
are predominantly formed in the later stages of fer-
mentation, i.e., when the wort contains no sugar but
still contains amino-acids, alcohol, and nitrogen-free
organic acids. Addition of limited amounts of
ammonia to a wort containing sufficient assimilable
organic nitrogenous material for normal growth does
not increase the dry weight of yeast but only causes an
increase of the protein fraction and a corresponding
decrease of the nitrogen-free substances.
P. W. Clutterbuck.
Conditions of activation of washed zymin. |II.
A. A. stiieeman (Proc. K. Akad. Wetonsch. Amster-
dam, 1930, 33, 889—897; cf. A., 1929, 1107).—When
zymin has been exhaustively washed with water it
cannot be reactivated without the addition of the
co-enzyme of alcoholic fermentation isolated by von
Euler. With less washing the inactive preparation
may be activated by adding methylene-blue or a
mixture of methylene-blue and hexosediphosphate.
Von Euler’s principle is able to replace hexose-
diphosphate, although the substitution is not mutual;
the principle contains esterified phosphoric acid groups,
but also has a specific action of an unknown character.
E. S Hedges.
Action of sodium monoiodoacetate on the
enzymes of zymase and on the fermentation of
hexosediphosphate. I|. Yamasaki (Biochem. Z.,
1930, 228, 123—126).—lodoacetic acid, although
inhibiting the action of whole zymase, has little effect
on the action of glycollase and causes only a 30%
inhibition of carboxylase, the chief effect being on the
phosphatese. P. W. Clutterbuck.

Activator Z. VI. T. Ppiiitipson (Z. physiol.
Chem., 1930, 193, 181—192; cf. this vol., 128).—
Methods of purification of the Z factor were examined.
Dialysis of boiled yeast-jnice followed by precipitation
with lead and mercury salts increased the activity.
By autolysis of bottom yeast, preparations with two
to three times the activity of the original material were
obtained. The bottom yeast employed contained
twice as much Z activator as top yeast. The activator
is very stable to acids and alkalis before the mercury
treatment, but becomes somewhat sensitive to alkali
after the treatment. J. H. Birkinshaw.

Bios. VI, VII. B. Suzuki, K. Matsusita, and
Tv. Aoki. VIII. B. Suzuki and Y. Hamamura
(Proc. Imp. Acad. Tokyo, 1930, 6, 334—340).—VI,
V1I. 'Saccliaromyces saleé, which ferments sugar in the
absence of rice-bran bios, S. cerevisice, which is active
in bios-free media, and several species of yeast of inter-
mediate activity are all incapable of synthesising bios,
although propagation is possible in its absence.
Aspergillus oryzee, however, is able to synthesise bios.

VI1II. The purification of bios is described, giving
a 10% vyield having ten times the activity of the
starting material. Purified bios appears to be a non-
nitrogenous substance containing three hydroxyl
groups. The benzoate (highest m. p. 116—118°) is not



fractionated by decalin or carbon tetrachloride, and is
inactive. Activity reappears on hydrolysis with O-IN-
sodium hydroxide. A. Cohen.

Influence of hydrogen sulphide onreproduction
rate in Paramecium caudatum. M. J. Sharpe
(Protoplasma, 1930, 10, 251—252).—Hydrogen sul-
phide and also sodium sulphide in equivalent sulphur
concentration increased the rate of reproduction of
P. caudatum (cf. Hammett, ibid., 1929,297 ; Reimann,
this vol., 255). A. G. Pollard.

Growth of Aspergillus niger and copper
content of the nutrient medium. L. K. Worff
and A. Emmerie (Biochem. Z., 1930, 228, 443—450).
—A. niger absorbs oopper from the medium in which
it grows, the depth of the colour of the spores being
proportional to the amount of copper taken up. For
the growth of the organism the presence of at least
0 0002 mg. of copper in 250 c.c. of medium is necessary
and for the production of spores at least 0-0003 mg.
No degeneration takes place when the organism is
propagated in media too poor in copper to promote
the production of spores, and this production can at
once be initiated in such media by the addition of
sufficient copper. W. McCartney.

Colouring matter of Aspergillus and Mucor.
A. Brochwitz (Zcntr. Bakt. Par.i 1930, 11, 80, 201—
202; Chem. Zentr., 1930, i, 3066).—Potassium
hydroxide extracts from all green conidia of Asper-
gillus, Pénicillium, and Citromyces a characteristic
reddish-brown colouring matter which with hydro-
chloric acid becomes yellow or vellowish-brown
according to the concentration. The deep violet
conidia of A. purpurea, A. japonicus, and A. violata
immediately become deep brown in potassium
hydroxide. This brown colour is already present
in the conidia. Intense sunlight and high temper-
ature also bring about the change in colour. Young
sporangia of Phycornyces, Pilobolus, Pilaira, and
Mucor mucedo contain a yellow, oily substance soluble
in ether, benzene, and chloroform, but unchanged by
potassium hydroxide and hydrochloric acid.

L.S. Theobald.

Lipase of Aspergillus niger (Van Tiegh).
I, Il. Optimum pHfor glycerides of fatty acids.
A. Juracec (Bull. Acad. Sci. Roumaine, 1930, 13,
103—110, 169—176).—The optimum pH for the
action of the lipase on triacetin, monobutyrin, and
triolein is 7-8. A more potent enzyme preparation
is obtained by extraction of dried mycelium with
disodium hydrogen phosphate than by glycerol
extraction of fresh mycelium. P. G. Marshalti.

Citric fermentation caused by Aspergillus
niger. L. V. Kotovski (Arkh. Biol. Nauk, 1930,
30, 303—308).—Currie’s medium contains too little
nitrogen ; for cultures 3 cm. deep 5 g. of ammonium
nitrate per litre is recommended. Prolonged cultiv-
ation produces strains which operate well at the
Ordinary temperature. Chemical Abstracts.

Variations in the unsaponifiable matter and
lipoidal phosphorus of Aspergillus niger as a
function of the mineral composition of the
culture medium. C. Pontitton (Compt. rend.,
1930, 191, 1367—1369).—The lipoidal phosphorus
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content reaches a maximum after 48 hrs. in a
normal medium, somewhat later in acid or alkaline
media, the formation being greatest as the mineral
composition approaches that of Molliard’s fluid.
Disappearance of lipoidal phosphorus does not run
parallel with loss of weight in the mycelium. Sterols
are utilised during spore formation.
P. G. Marshall.

Esteraseandprotease ofPénicillium Roquefort!.
N. M. Naytor, L. W. Smith, and H. J. Coltrins
(lowa State Coll. J. Sci.,, 1930, 4, 465—A471).—
Optimal conditions for growth, corresponding with
increased production of protease and esterase, are

recorded. Chemical Abstracts.
Bacterial metabolism. LXXXVIIl. Methods
for study of “resting” bacteria. LXXXIX.
Chemical activity of “resting” Bacillus coli.
XC. B. alcaligenes. XCI. B. pyogenes-
feetidus. XCII. VibrioH/61. XCIII. Staphylo-
coccus aureus. XCIV. B. pyocyaneus. XCV.
Glyoxalase-like action of certain ‘lresting ™

bacteria. A. |l. Kendalttl, T. E. Friedmann, and
M. Ishikawa. XCVI. Utilisation of certain sub-
stituted carbohydrates by bacteria. A. l. Ken-
datt and C. E. Gross. XCVII. Production of
histamine by certain strains of the gas bacillus.
A.l. Kendar1 and E. Gebauer-Fulnegg. XCVIII.
Quantitative response ofintestine from sensitised
guinea-pigs to homologous protein and to
histamine. A. |I. Kendatt and F. 0. Shumate.
XCIX. Anaphylactic reaction in smooth muscle.
A. l. Kendant (J. Infect. Dis., 1930, 47, 186—193,
194—205, 206—212, 213—218, 219—222, 223—228,
229—236, 237—248, 249—260, 261—266, 267—283,
284—291).—LXXXVIII. Methods for the determin-
ation of carbon dioxide, alanine, pyruvic acid, lactic
acid, methylglyoxal, dextrose, and volatile acids are
described.

LXXXIX. Lactic and pyruvic acids are trans-
formed ; the fate of the former is not known, but
about 25% of the latter is converted into lactic acid.
Alanine is affected only slightly. Dextrose is a good
substrate.

XC. Lactic acid is converted into pyruvic acid
under aerobic conditions; alanine is readily con-
verted into unknown products. Dextrose is not
attacked.

XCI. Dextrose and lactic acid are attacked,
particularly under aerobic conditions.

XCII. Lactic acid, but not dextrose or alanine, is
utilised.

XCIIl. Dextrose, pyruvic acid, and lactic acid are
utilised. The action on alanine is pronounced only
in presence of oxygen.

XCIV. Pyruvic acid is attacked with production
of volatile acids. Alanine and dextrose are attacked
in presence of oxygen. Lactic acid is not a favourable
substrate.

XCV. Certain “resting ” bacteria which ferment
dextrose have a glyoxalase-like action.

XCVI. Of carbohydrates dextrose is most readily
utilised by bacteria; oxidation to gluconic acid alters
the utilisability less than that of the other dextrose
derivatives examined. Sorbitol is less readily fer-
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inented than mannitol; dulcitol is very resistant.
Methyl derivatives of dextrose are refractory to
fermentation. «oPropylideneglucose is decomposed
by the more vigorous types of bacteria; p-methyl-
glucoside is more readily utilised than a-methyl-
glucoside. Mannose is less readily utilised than
dextrose; whereas gluconic acid is nearly as readily
utilised as dextrose, the utilisability of mannonic acid
is restricted. On the other hand, reduction to
mannitol does not greatly reduce utilisability as is the
case when dextrose is reduced to sorbitol. Tetra-
methylmannose and a-methylmannoside are refrac-
tory. Lsevulose is utilised less readily than dextrose.
Methyl and tsopropylidene derivatives of lamilose
are unfermentable. Galactose is utilised more fre-
quently than mannose or kevulose, but 6-methyl- and
fsopropylidene-galactose are not fermented. Xylose
is fairly readily fermented, whilst y-trimethylxylose
is refractory; d-arabinoso is fermented by various
bacteria that also ferment Z-arabinose.

XCVIIl. Some strains of B. welchii produce
histamine in milk. Chemical Abstracts.

Relation of the quantity of cystine in bacterial
protein and anaerobiosis. S. Kishino (Japan.
J. Exp. Med., 1929, 7, 575—577).—Cystine could not
be found in B. coli; V. choleras, M. tuberculosis,
C. welchii, and C. sporogenes contained 0-144, 0-105,
0-872, and 0-896%, respectively. Sulphur is con-
sidered to be essential for the synthesis of bacterial
protein of anaerobes. Chemical Abstracts.

Correlation of the oxidation of certain phenols
and dimethyl-p-phenylenediamine by bacterial
suspensions. F. C. Happotd (Biochem. J., 1930,
24, 1737—1743).—The capacity of bacterial suspen-
sion to catalyse the oxidation of pyrocatechol,
guaiaeol, orcinol, phenol, p-cresol, and tyrosine has
been studied. Oxidation of pyrocatechol with the
formation of o-benzoquinone is catalysed only by
those organisms which give the dimethyl-p-plienylene-
diamine reaction (cf. Gordon and McLeod, J. Path.
Bact., 1928, 31, 185). The suspensions of staphylo-
coccus used gave a typical although weak colour
change with pyrocatechol and did not deaminate in
the system bacterial suspension-alanine-pyrocatechol.
The anthracoids, unlike the other oxidase-containing
bacteria, catalysed the oxidation of guaiaeol to a
maroon-coloured compound of unknown type, whilst
V. tyrosinatica catalysed the oxidation of phenol and
p-cresol; pyrocatechol, which is not appreciably
autoxidised at slightly acid reactions, is markedly
oxidised at pa 9-0, and when the oxidation is carried
out in the presence of aniline two distinct crystalline
substances, of which one appears to be the anilino-
o-quinone, can be isolated. Anilinobenzoquinone is
also obtained by the action of washed bacterial
suspensions of anthracoid or of V. cholerce on pyro-
catechol in the presence of aniline. S. S. Zilva.

Bacillus thcrmofibrincolus. [1ll. A. 1Itano
and S. Arakawa (Ber. Ohara List. Landw. Forsch.,
1930, 4, 457—469).—The influence of several factors
on the fermentation of cellulose by B. thermofibrincolus
has been studied. Cellulose is best decomposed (88%)
a%65° by a 7-day aerobic test-tube culture containing

—2-20% of cellulose, 0-5% of peptone, and calcium

carbonate. Anaerobic flask culture at 50° containing
0-75—3-75% of cellulose, meat extract, and calcium
carbonate is most favourable for the production of
alcohol and volatile acids. Slight acidity developed
in the absence of calcium carbonate greatly impairs
the activity of the organism. The organism produces
a proteolytic enzyme. Bacterial growth and pro-
duction of amino-nitrogen are dependent on the
supply of cellulose. A. Coiien.

Aerobic soil bacteria which decompose cellu-
lose. A. Karnins (Latvij. Univ. Raksti, 1930, 1,
11; Proc. Internat. Soc. Soil Sci., 1930, 5, 216—217).
—The isolation and morphology of aerobic cellulose-
splitting organisms are described. Ammonium salts
and nitrates proved the best sources of nitrogen for
the bacteria, although organic materials could be
utilised. Cellulose, starch, or sugars served as energy
sources, but glycerol, mannitol, and calcium salts of
organic acids were not utilisable. Acid was produced
during the decomposition by the organisms of starch
or sugars, but not from cellulose. Among the pro-
ducts of decomposition of cellulose was a reducing,
osazone-forming substance the formation of which
was favoured by limitation of the oxygen supply.
The products of cellulose decomposition served as an
energy source for Azotobacter chroococcum. Starch
and dextrose, in concentrations up to 1% in the
medium, retard cellulose decomposition. The
optimum temperature for the majority of the organ-
isms is 25—27° with pa 7-5 approx.

A.G. Pollard.

Decomposition of peat. II. Symbiosis of
cellulose-decomposing and nitrogen-fixing
bacteria in the anaerobic decomposition of peat.
I. A. Makrinov and M. L. Stepanova (Arkh. Biol.
Nauk, 1930, 30, 293—302).—The two groups of
bacteria were grown together on aerobically ferment-
ing peat, and their natural symbiosis is postulated.

Chemical Abstracts.

Influence of caffeine on the fixation of free
nitrogen by nodule bacteria. S. Bazarewski
(Rocz. Nauk Roln. Les., 1929, 21, 473—484).—
Caffeine contributes to the transformation of nodules
into bacteroids, but does not increase their capacity
to fix free nitrogen; there is no correlation between
the two processes. Chemical Abstracts.

Influence of silica gel on the assimilation of
phosphorus by Azotobacter. J. Ziemiecka (Rocz.
Nauk Roln. Lcs., 1929, 22, 343—349).—A discussion
of the favourable influence of silica gel on the assimil-
ation of phosphorus by plants and micro-organisms
of the Azotobacter group. Chemical Abstracts.

Biological determination of dextrose. |II.
Relation between dextrose concentration and pa
change in media. A. Le Vesconte,J. H. Bucha-
nan, and M. Levine (|OW3 State Coll. J. SCi., 1930,
4, 451—A457).—Azotobacter levans acting on replicate
media for periods up to 60 hrs. produces uniform pa
values when the media are dextrose (0-01—0-40%)
solutions. The most accurate determinations are
made by recording data at the minimum pa value.

Chemical Abstracts.

Reduction of nitrates by bacteria. M. P.

K orsakov (Russ. Microbiol. J., 1929, 9, 108—113).—



The reduction of nitrates by bacteria is discussed from
the point of view of the theory of oxidation-reduction
potential. The oxidation-reduction process can take
place only if the compounds in the medium can be
activated by the bacteria so that one becomes the
donator and another the acceptor of hydrogen, but
whether the reduction of nitrates by bacteria in one
medium and not in another depends solely on change
of the oxidation-reduction potential is an open
question. Aerobic bacteria are able to activate, not
only the system donator of hydrogen (organic sub-
stance) + acceptor (oxygen), but also other systems in
which the oxygen is replaced by other acceptors, e.g.,
nitrates. Thus, B. pyocyaneus, incapable of ferment-
ation when the source of oxygen is citric acid, is able
to develop under aerobic conditions at the expense
of the system citric acid+nitrate, the acid being
oxidised completely to carbon dioxide.

The products formed under aerobic conditions are
the final products, these being, for B. coli, lactic,
acetic, and formic acids, which cannot be fermented
further, as they cannot be activated. Under aerobic
conditions, however, lactic and acetic acids form, with
the oxygen, systems which B. coli is able to activate,
lactic acid being then oxidised to pyrotartaric acid.
When nitrates arc present in addition to lactic or
acetic acid, B. coli oxidises these acids also under
anaerobic conditions, since systems of donator and
acceptor, capable of activation, are then formed (cf.
Quastel and Wooldridge, A., 1929, 355). The general
conclusion reached from the available data is that
the reduction of nitrates by bacteria represents
an oxidation-reduction process, conditioned by the
differences of potential which depend on the mutual
relationships between the bacteria and the medium
and may change with alteration of such relationships.

T.H. Pope.

Biological reduction of mineral phosphates.
K. I. Rudakov (Zentr. Bakt. Par., 1929, Il, 79, 229;
Bied. Zentr., 1930, 59, 543—544; cf. A., 1928, 447).—
Phosphate-reducing organisms develop in cultures
with pi! range 4-6—7-7, with an optimum reducing
power at pa 7-1. Maximum reduction is reached
after 2 days. The short period of the reduction
process has no relationship to the accumulation of
acid in the cultures. The development of the
organisms is proportional to the phosphate concen-
tration of the substrate. Simple organic acids and
alcohols as well as reduced phosphate compounds are
among the products of metabolism of the organisms.
The colorimetric method, using quinine sulpho-
molybdate, serves for the determination of phosphates
in the presence of phosphites and hypophosphites.

A. G. Pollard.

Cholesterol in bacteria. 1Iv. Miyoshi (Sei-i-
kwai Med. J., 1930, 49, Bb. 6, 47—49).—No measur-
able amount of cholesterol is present in B. coli com-
munis, S. pyogenes aureus, V. cholerm, B. pyocyaneus,
or B. dysenteries. Chemical Abstracts.

Phosphoric esters produced during lactic
fermentation. A. 1. Virtanen and J. Tikka
(Biochem. Z., 1930, 228, 407—10S).—By the action
of dried B. casei t on dextrose about half of this is
converted into lactic acid and half into a mixture of
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equal amounts of two phosphoric esters which are
formed by the decomposition of Robison’s hexose-
monophosphoric ester first produced. Neither of
the new esters reduces Fehling’s solution. One
forms a water-soluble barium salt, C12HIgOfPBa2
[a]D —8°, and a crystalline strychnine salt. When
boiled with mineral acid this ester loses phosphoric
acid only with difficulty and yields a solution which
does not reduce Fehling’s solution. The other ester
forms a barium salt which is sparingly soluble in water
and when boiled with dilute mineral acid it also yields
a solution which does not reduce Fehling’s solution.
This ester probably contains a hydroxyl group in
place of the aldehyde group of the dextrose molecule.
It seems that one ester is an oxidation product, the
other a reduction product of dextrose and hence that
they are formed by oxido-reduction from Robison’s
ester (Cf A., 1928,'797) W. McCartney.

Biochemical preparation of optically active
glyceraldekyde. C. Neuberg (Biochcm. Z., 1930,
228, 259—261).—rZ-Glyceraldchyde is obtained from
the racemie aldehyde by the action of B. lactis
acrogencs and B. coli. P. W. Clijtterbuck.

Influence of hydrogen-ion concentration on the
growth of tubercle bacilli. [1l. Biochemistry of
the acid-resistant bacilli. L. M. Moder (Zhur,
exp. Biol. Med., 1929, 13, 103—107).—Growth is
possible within a wide range of pa values; the optimal
value is 7-2—7-5. In a medium poor in nitrogen the
pa shifts to the acid side, but in one rich in nitrogen
and poor in phosphorus it shifts to the alkaline side.
Autolysis causes a shift to the alkaline side. *

Chemical Abstracts.

Purification of tuberculin. 1. E. Maschmann
and E. K aster (Z physiol. Chem., 1930, 193, 215—
237).—Tuberculin obtained from cultures on Sauton
nutrient solution is purified by 3 days’ dialysis
(during which there is about 30% loss) and precipit-
ation of proteins by addition of acetic acid to pu 3-8.
The specific substance is then adsorbed on eleetro-
osmotically purified kaolin, the associated carbo-
hydrates remaining in solution. Elution with dilute
ammonia solution regenerates the specific substance,
which now shows about twenty times its original
activity. It gives the biuret, ninhydrin, sometimes
Millon, but no tryptophan or Molisch reaction. A
preliminary investigation of the carbohydrate fraction
yielded a substance resembling glycogen.

J. H. Birkinshaw.

Lipins of tubercle bacilli. XXI. Polysacchar-
ide occurring in the phosphatide from human
tubercle bacilli. R. J. Anderson and E. G.
Roberts (J. Amer. Chem. Soc., 1930, 52, 5023—
5029).—Hydrolysis of the phosphatide (A., 1927,
1114) with 1% alcoholic potassium hydroxide solution
gives an alcohol-insoluble mixture of the potassium
salt of an acid (barium salt) which contains phosphorus,
and a polysaccharide termed maninositose, [a]“+57°
in water, which when heated sinters at 100°, froths at
150°, and darkens slowly above 250°. Hydrolysis of
the acid with 5% sulphuric acid affords a reducing
sugar, whilst maninositose yields mannose and ¢-inositol
(cf. A., 1930, 819). H. Burton.
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Reactions relating' to carbohydrates and poly-
saccharides. XXX, Synthesis of poly-
saccharides by bacteria and enzymes. C. F.
Harrison, H. L. A. Tarr, and H. Hibbert (Canad.
J. Res., 1930, 3, 449—463).—Tlie formation of poly-
saccharides from simple sugars by microbiological
agents is reviewed.

The production of “ gum levan ” from sucrose by
the subtilis-mesentericus group is confirmed; of these
the most active agent is B. mesentericus, Trevisan.
A nutrient 20% sucrose broth is inoculated with a
culture of this organism and incubated at 37-5° for
6 days. The crude product, obtained by precipitation
with alcohol, is purified by electrodialysis and further
precipitations from aqueous solution by alcohol,;
the yield of levan is 55% of the theoretical quantity.
Levan is produced both by B. mesentericus and B.
subtilis, Cohn, in nutrient media containing sucrose
and raffinose, but not from those containing melezitose,
maltose, lactose, dextrose, xylose, or Isevulose. The
production of levan, which is formulated as a poly-
meric 2 :6-anhydrofructofuranose (cf. Hibbert and
Tipson, A., 1930, 1024), is assigned to a specific
enzyme, capable of converting the terminal fructo-
furanose group of sucrose and raffinose, but not the
central fructofuranose residue of melezitose, since the
production of some polysaccharide is observed in
sucrose solutions to which a sterile ultrafiltrate of an
active culture has been added. In addition, levan is
formed in sucrose solution containing B. mesentericus
in the presence of toluene at a time when the con-
centration of viable cells is rapidly diminishing.

T.H. Morton.

Molecular size of type 111 specific polysacchar-
ide of pneumococcus. F. Il. Babers and W. F.
Goebel (J. Biol. Chem., 1930, 89, 387—394).—Deter-
minations of the diffusion coefficient of the specific
polysaccharide from type 111 pneumococcus lead to the
value 118,000 for the mol. wt. C. R. Harington.

Preparation of type-specific polysaccharides
of pneumoccocus. W. F. Goebe1 (J. Biol. Chem.,
1930, 89, 395—398).—Cultures of pneumococcus were
concentrated and precipitated with alcohol; the
precipitate was extracted with water and the filtered
solution again precipitated with alcohol. The aqueous
solution of the precipitate was freed from protein
with trichloroacetic acid, neutralised, and treated
with alcohol; after one more separation from aqueous
solution by addition of alcohol the carbohydrate was
dissolved in water and precipitated at 0° by addition
of hydrochloric acid (in the case of type Ill pneu-
mococcus) or of alcohol (type 1). The yield was
0-197 g. per 1000 c.c. (type Ill) and 0-053 g. per
1000 c.c. (type |) C.R. Harington.

Chemical alteration of purified antibody pro-
teins. L. Reiner (Science, 1930, 72, 483—4S4).—
Diazo-coupling of atoxyl with a type | and Il pneu-
mococcus antibody gives a product practically
insoluble at the isoelectric point pa 6 and soluble on
the acid or alkaline side. Alice infected with 105
lethal doses of virulent pneumococci could be fully
protected with the preparation. Normal horse serum-
globulin coupled with atoxyl had practically no effect.

L. S. Theobald.

(a) Purification and concentration of diph-
theria toxin and anatoxin with special reference
to active immunisation of man. S. Schmidt and
A. Hansen, (b) Purification and concentration
of diphtheria toxin and anatoxin by precipitation
with acid. s. Schmidtand K. A.Kjaer (Biochem.
Z., 1930, 228, 263—290, 291—299).— (o) Highly
concentrated colourless and odourless solutions of
diphtheria toxin and anatoxin can be prepared from
the original impure materials by adsorption on a
mixture of aluminium hydroxide and charcoal. The
purified toxin and anatoxin solutions retain the
specific immunological properties of the crude
materials, contain 500—1000 units per c.c., and have
protein contents which do not exceed those of the
original solutions.

(o) For practical purposes diphtheria toxin and
anatoxin are best purified by precipitation with
hydrochloric acid at pa 3-5—4-1, the temperature
being kept between 0° and 18° and the acid being
allowed to act for as short a time as possible. In
this way yields of 50—60% are obtained. The pro-
perties of the purified materials differ considerably
from those of the original ones, the immunising effect
of the anatoxins, for example, being reduced.

W. McCartney.

Insoluble precipitates in diphtheria and
tetanus immunisation. A. T. Gienny (Brit.
Med. J., 1930, ii, 244—245).—The addition of alumin-
ium sulphate or potash alum to diphtheria or tetanus
toxoid produces a precipitate with high antigenic

power. Chemical Abstracts.
Purification of bacteriophage (Shiga and
typhoid phages). S. Hosoya, K. Nagase, and

T. Yoshizumi (Japan. J. Exp. Med., 1930, 8, 1—2).—
Bacteriophage was precipitated with zinc chloride;
the zinc was removed and the filtrate dialysed. The
non-dialysable fraction, concentrated at a low tem-
perature and under reduced pressure, contained nitro-
gen and was precipitated by tannic and phospho-
tungstic acids, but did not give the protein colour
reactions and was not precipitated by Nessler’s
reagent, ethyl or methyl alcohol, ammonium sulphate,
or picrolonic acid. Treatment of the tannic acid
precipitate with barium hydroxide destroyed phage
activity. The non-dialysable fraction obtained from
vaccine virus was inactive. Chemical Abstracts.

Bactericidal effect of ether and chloroform
vapours. S. Yasuda (Sei-i-kwai Med. J., 1930, 49,
No. 4, 51—70).—Ether vapour is less toxic towards
bacteria than chloroform vapour.

Chemical Abstracts.

Disinfection and sterilisation. Il. Consti-
tution of terpenes and their disinfecting pro-
perties. P. K. De. IlIl. Composition of essen-
tial oils and their disinfecting properties.
V. Subrahmanyan (Indian J. Med. Res., 1930, 18,
83—90, 91—96).—The germicidal power of terpene
hydrocarbons, determined by Rideal and Walker’s
method with Bacillus typhosus, is practically zero;
derivatives containing hydroxyl, forrnyl, carbonyl,
and oxygen groups are generally active, alcohols being
more effective than ketones. Multiplication of active
groups and estérification reduce the phenol coeffi-
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cients ; unsaturation, and increasing length of side-
chains, as calculated from the position of active
groups, enhance the disinfecting power. The phenol
coefficients of essential oils, although largely deter-
mined by the nature and proportion of the activo
constituents, cannot bo predicted from the composi-

tion alone. Chemical Abstracts.

“ Virtual adrenaline ” : inactivation of adren-
aline by formaldehyde. M. Paget and C. P.
Lebtond (J. Pharm. Chim., 1930, [viii], 12, 531—
536).—The authors have previously demonstrated that
suprarenal glands, after keeping for 24 hrs. in a vacuum
over sulphuric acid, frequently show a higher adrenal-
ine content than immediately after death, Denigées’
reagent being used as a test. The action of form-
aldehyde on the secondary amino-group of adrenaline
causes it to give a negative reaction with Denigés’
reagent, but not with those of Vulpian, Folin, or
Paget, which react with the pyrocatcchol nucleus.
The mydriatic action is considerably reduced, but
still persists. T. McLachlan.

Influence of adrenaline and insulin on tissue
oxidation. U. von Euier (Skand. Arch. Physiol.,,
1930, 59, 123—400; Chem. Zentr., 1930, ii, 937).—
For oxygen concentrations of 2—10% adrenaline
(10's to 10"11) increases the oxygen demand of intact
or minced musculature; that of washed muscle is
increased by adrenaline only after addition of glycero-
phosphates and hexosephosphates. The effect of
nerve section is recorded. Adrenaline does not in-
crease the oxygen demand or methylene-blue reduc-
tion of erythrocytes even in presence of glycero- or
hexosc-pliosphate. The oxidation-promoting effect of
insulin is also observed only in suboptimal oxygen
concentrations; the reaction is not observed with
aerated muscle. A. A. Eldridge.

Phloridzin and insulin. G. Rosenfetd (Arch,
exp. Path. Pharm., 1930, 157, 149—153).—The pre-
vention of accumulation of fat in the liver by admini-
stration of insulin to phloridzinised dogs (cf. Wert-
heimer, Piliiger’s Archiv, 1926, 213, 280) was con-
firmed. A much lower dextrose and nitrogen excre-
tion occurred than in dogs with phloridzin alone.
The significance of these changes with respect to the
réle of the pituitary gland is discussed.

F. O. Howitr.

Initial hyperglycemia of dogs after admini-
stration of insulin. F. R athery-, R. Kourilsky,
and J. Laurent (Compt. rend. Soc. Biol., 1930, 103,
563—564; Chem. Zentr., 1930, ii, 1241).—The initial
hyperglycemia is independent of the mode of admini-
stration, the preparation, and the dose.

A. A. Eldridge.

Insulin and glycogen. |. Normal dogs. IlI.
Depancreatised, fasting, and phloridzinised dogs.
F.Rathery and B. Kourilsky [Wlth S. Gibert and
J. Laurent] (Ann. Physiol. Physicochim. biol., 1930,
6, 32—72, 73—128; Chem. Zentr., 1930, ii, 1240—
1241).—1. Blood issuing from the liver after injection
of insulin was richest in sugar, that of the portal vein
being poorest. Insulin hypoglycemia is not attri-
buted to inhibition of glycogenolysis. Shortly after
injection the liver-glycogen diminishes by 45—85%
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simultaneously with the hyperglycsemia. Muscle-
glycogen also diminishes, the average fall being 22%.

1. Changes in the liver-glycogen and blood-sugar

after injection of insulin are recorded.
A. A Eldridge.
Oral influence of insulin-bile acid. A. W.
Etmer and M. scheps (Munch, med. Woch., 1930,77,
931—932; Chem. Zentr., 1930, ii, 936—937).—“ Cholo-
sulin,” when administered orally, has no hypoglycacmic
action. A. A. Eldridge.

Influence of substances of the thyroid gland on
the total creatine content of liver and muscle. .
Abeun and W. Spichtin (Biochem. Z., 1930, 228,
250—256).—Administration of thyroid substances
causes in rats a considerable decrease of the total
creatinine of liver of muscles as well as loss of glycogen
and fat. P. W. Clutterbuck.

Thyroxine and the thyroid. 1. Aperin (Bio-
chem. Z., 1930, 228, 233—249).—A difference in the
action of thyroxine and of the whole substance of the
thyroid gland is investigated. When rats are given
dried thyroid for 8—10 days and again after a rest of
2—3 months, it is found that the second dose is
tolerated more readily than the first, the liver being
then able to store considerable amounts of glycogen.
When thyroxine is injected, both the first and the
second treatments render the liver unable to retain
carbohydrate as glycogen and the effect on the gaseous
metabolism is established more quickly and strongly
with the second than with the first injection.

P. W. Clutterbuck.

Effect of long-continued administration of
parathyroid on the body-calcium and -phos-
phorus of albino rats. P. L. bay (J. Nutrition,
1930, 3, 157—160).—No measurable effect was
observed. Chemical Abstracts.

Parathyroid hormone andregulationofcalcium
level. C. Bomskov (Arch. exp. Path. Pharm., 1930,
157, 220—233).—The curve of blood-calcium level
before and after oral or subcutaneous administration
of calcium gluconate in normal and parathyroid-
treated animals and the effect of the hormone on the
normal blood-calcium were studied in rabbits. The
significance of the results together with those of corre-
sponding serum-phosphorus values are discussed.

F. 0. Howitt.

Growth-promoting hormone of the pituitary
bOdy H. B.van Dyke and Z. Wallen-Lawrence
(J. Pharm. Exp. Ther., 1930, 40, 413—422).—The
finely-ground anterior lobes of the pituitary gland
are extracted 'with dilute sodium hydroxide solution
at 0° and the extract is brought by the addition of
dilute hydrochloric acid to 7-2 and the precipitate
removed. The active principle is then precipitated
by the addition of sodium sulphate (20 g. per 100 c.c.).
The precipitate after washing in 20% sodium sulphate
is suspended in distilled water, the mixture brought
to pn 7-5, the insoluble residue discarded, and the
solution is filtered. For clinical use it is further
purified by precipitation with sodium sulphate, dialysis,
and treatment with jV-acetic acid, which at pn 4-75
produces a precipitate which is removed. The super-
natant fluid is readjusted to pa 7-5—=8-0 by N-sodium
hydroxide solution. The biological assay of this
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extract by the use of hypophysectomised or normal
adult rats is discussed. It is proposed to name the
growth-promoting principle of the anterior lobe
“ Phyone.” These extracts have no effect on the
cestrous cycle of normal female rats. When treated
with norite the extracts lose their activity.
W. 0. Kermack.
Conditions of action of extract of the posterior
pituitary lobe on uterine muscle. H. Knaus
(Zentr. Gynakol., 1929, 1162—1174; Cliem. Zentr.,
1930, ii, 258).—An examination of the effect of the
physiological condition of uterine muscle and of the
function of the corpus luteum. A. A. Erdridge.

Hormone of the anterior pituitary lobe. A.
Bied! (Endocrinol., 1928, 2, 241—248; Chem. Zentr.,
1930, ii, 1238).—The preparation of the hormone from
urine of pregnancy or from the fresh gland, and its
biological evaluation, are described.

A. A. Eldridge.

Distribution of the ovarian hormone in the
mammalian organism. M. Gtjtman (Monatsschr.
Geburtsliilfe, 1928, 79, 433—439; Chem. Zentr., 1930,
ii, 935).—Only the wall and liquor of ripe follicles of
the ox, pig, and horse contain the hormone, which is
absent from other parts of the ovary, the corpus
luteum, and the placenta; it is absent from the
placenta of the dog, cat, rabbit, and guinea-pig, but
present in that of the mouse. A. A. Eldridge.

Gastric absorption of the follicular hormone.
M. M. M aino (Arch. 1st. Biochim. Ital., 1930, 2, 495—
504).—Experiments with rats confirm the observation
that the mucosa of the digestive apparatus serves
well for the absorption of the ovarian hormone. The
dose of hormone necessary by this route is treble
that required parenterally; the gastric absorption is
not influenced by the degree of purity of the solutions
used. The nature of the vehicle in which the hormone
is ingested affects the amount absorbed, alcoholic
solutions being the most active. T. H. Pope.

Female sex hormone : assay ; preparation.
F. E. D’Amour and R. G. Gustavson (J. Pharm.
Exp. Ther., 1930, 40, 473—488).—The factors in-
fluencing the assay of the hormone producing oestrus
in ovariectomised rats have been investigated and
the results of Coward and Burn (J. Physiol., 1927, 63,
270) emphasising the variability of individual rats
have been confirmed. Crystalline oestrin has been
prepared having m. p. 241° after sublimation in a
vacuum and recrystallisation from 70% alcohol. On
assay 1 rat unit (Coward and Burn) was present in
0-38y. The compound was apparently identical with
that described by Doisy, Veler, and Thayer (A., 1930,
821). W. O. Kermack.

Rapid (mitogenesis)
hormone (androkinin).

test for male sexual
H. E. Voss and S. Loewe

(Deut. med. Woch., 1930, 56, 1256—1258; Chem.
Zentr., 1930, ii, 1237).
The male hormone. IV. C. Funk and B.

Harrow (Biochem. J., 1930, 24, 1678—1680).—Con-
siderable loss of activity takes place when urine is
not acidified prior to the extraction of the hormone
with chloroform. Ether extracts much of the prin-
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ciple from strongly alkaline solutions obtained by
extracting strongly acidified urine with chloroform.
S. S. Zitva.
Nutritive value of fresh grape juice and wine
in relation to their vitamin content. L.Randoin
(Rev. Viticult., 1930, 72, 351—389; Chem. Zentr.,
1930, ii, 261—262).—Vitamin-C' was present, but the
juice was equivalent in antiscorbutic value to half
its volume of lemon juice. The amount of vitamin-./?
was insufficient to support life. A. A. Eldridge.

Vitamins of water-cress (Nasturtium offici-
nale). L.B.Mendel and H. B. vickery (J. Home
Econ., 1930, 22, 581—587).—Vitamins-A and -E are
present in the leaves in larger proportions than in
lettuce; vitamin-B is present in amount comparable
with that in other green leaves. The leaves are also
known to be rich in vitamin-O.

Chemical Abstracts.

Determination of vitamin-/l. k. Il. Coward,
K. M. Key, F. J. Dyer, and B. G. E. Morgan
(Biochem. J., 1930, 24,1952—1966).—Two substances
to be tested are given to two groups of rats when
growth ceases on a vitamin-A-free diet. The mean
increases in weight of each of the two groups are
referred to a curve relating mean increase to dose of
a particular sample of cod-liver oil, whence the relative
potencies of the two substances are deduced. With
10 rats in a group the potency of a substance can
usually be estimated with an error of less than 30%.
The curve relating dose to mean increase of weight
in a group cannot be assumed to be applicable to all
vitamin-A-free diets.

Vitamin-A content of the livers of normal
hogs and of hogs developing experimental
rickets. R. Gibbons and C. B. Barney (J. Home
Econ., 1930, 22, 491—496).—L.iver of rachitic hogs,
when fed to rats, produced 52% more growth than
that of normal hogs, probably owing to the rachitic
hogs requiring 62% more food per Ib. of gain than
the controls, whereby a larger proportion of vitamin-A
was stored. Chemical Abstracts.

Reaction of antimony trichloride with cod-
liver oil and its unsaponifiable fraction. E. L.
smith and V. Hazley (Biochem. J., 1930, 24, 1942—
1951).—The unsaponifiable fraction of cod-liver ail,
which can bo extracted almost without loss with
ether, ethyl acetate, chloroform, or light petroleum,
gives with antimony trichloride in chloroform a blue
colour proportional to its concentration (cf. Norris
and Church, A., 1930, 379, 962). The line represent-
ing the dilution effect for the total unsaponifiable
fraction is tangential at the origin to the dilution curve
for the corresponding cod-liver oil; the intensity of the
blue colour is not a linear function of the concen-
tration of the oil. S. S. zilva.

Antimony trichloride reaction for vitamin-A.
II1. Effect of concentration of reagent and
stability of chromogen towards light. E. R.
Norris and A. E. Church (J Biol. Chem., 1930, 89,
421—435).—With concentrations of oil giving colour
values higher than 5 Lovibond units the concentration
of antimony trichloride has a marked influence on
the intensity of colour developed; further, with high
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colour values the rate of fading may be such that the
intensity of the light employed in making the observ-
ations becomes of significance. Exposure of cod-liver
oil (whole or unsaponifiable fraction) in chloroform
solution to light of wave-length 500 mg or less causes
rapid destruction of the chromogen, particularly in
presence of oxygen; light of longer wave-length has
no such effect. C. R. Harington.

“Diet 4" for breeding rats for work on
vitamin-A. S. V. Gudj6énsson (Biochem. J., 1930,
24, 1591—1594).—The diet consists of 30% of
skimmed-milk powder, 40% of rice flour, 15% of
autolysed yeast, and 15% of hardened coconut oil
and shark-liver oil. The young rats are ready for
use at the age of 30 days, and, owing to their low
reserve of vitamin-.4, show deficiency-symptoms early.

S. S. Zitva.

Relation of hydrogen-ion concentration to the
precipitation of purified torulin (yeast vita-
min-B,) by phosphotungstic acid. H. W. Kin -
nersley and R. A. Peters (Biochem. J., 1930, 24,
1S56—1SG3).—The precipitation of the vitamin by
this reagent appears to take place between pa 8-0 and
3-5. It is possible to attain a high degree of concen-
tration by precipitating the active fraction several
times. Torulin is unstable to alkali in alcoholic solu-
tion. ldentical results are not obtained in certain
stages of a scheme of fractionation when different
sources of the vitamin such as rice or yeast are used.

S. S. Zilva.

Maintenance nutrition in the adult pigeon and
its relation to torulin (vitamin-B,). 1, II.
C. W. Carter, ll. W. Kinnersley, and R. A. Peters
(Biochem. J., 1930, 24, 1832—1843, 1844—1851).—
I. Adaily dose of marmito of 1-0g. (equivalent to 4-3
day doses of vitamin-/!,) is sufficient to convert a
falling nutrition on polished rice into maintenance at
almost any point between the maximum and minimum
weight. Large amounts of vitamin-B, do not produce
this effect, which confirms the authors’ previous
observation that purified torulin (vitamin-!?,) does
not give maintenance.
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identical and show that the dose of vitamin-B,
required by these animals is approximately the same.
S. S. Zitva.
Curative activity of the antineuritic vitamin
of rice. B. ¢c. P. Jansen, H. W. Kinnersley,
R. A. Peters, and V. Reader (Biochem. J., 1930,
24, 1824—1826).—Curative tests with the Jansen and
Donath rice-vitamin crystals (A., 1927, 382) gave the
following activity per day dose of vitamin : pigeon
0007 mg. by injection, 0-009 mg. by mouth; rat,
0-005 mg. Tested on S. coratlinus it promoted
growth of the organism in a dose of 0-006 mg. per
diem. S. S. Zitva.

Antineuritic vitamin. A. G. van Veen (Rec.
trav. chim., 1930, 49, 1178).—A note on an improved
method for isolating vitamin-B,.

J. D. A. Johnson.

Stability of vitamin-B,. N. B. Guerrant and
W. D. Salmon (J. Biol. Chein., 1930, 89, 199—211).—
The growth-stimulating effect on young rats of yeast
and yeast extracts is diminished by heating at 120°
for 4 hrs. or by autoclaving at 20 Ib. Concentrated
extracts suffer loss of activity when exposed to ultra-
violet irradiation or to the action of nitrous acid,
although in the latter case disappearance of activity
is not proportional to destruction of amino-groups.
Exposure to oxygen or to hydrogen sulphide at 85—
90° has no effect on the vitamin-B, content of the
extracts. C. R. Harington.

Distribution of the vitamin-B complex. I.
Leafy vegetables. M. H. Roscoe (Biochem. J.,
1930, 24, 1754—1763).—Watercress, lettuce, spinach,
and cabbage (both the outer dark green leaves and
inner etiolated ones), when dry weights arc considered,
have a content of vitamin-B, and vitamin-B2 about
one fourth that of dry brewer’s yeast. Their content
of vitamin-B” is lower than that of wheat germ or
ox-liver and higher than that of egg-yolk or ox-muscle.
The content of vitamin-B2 is lower than that of ox-
liver, equal to that of milk, ox-muscle; or egg-yolk,
and higher than that of the pulses or cereals. In
their natural states, however, owing to their high

1. The factor which supplements /2, (139 in thewater content, they are relatively poor sources of

production of maintenance nutrition is present in
50% alcohol extracts of the charcoal process for con-
centrating vitamin-1?, (Kinnersley and Peters) and
also in alkalised marmite. It is not identical with
vitamin-B3, -B2 or -1?,. Whole wheat steamed for
5 hrs, gives rising nutrition when supplemented
with small doses of vitamin-!?,,. Vitamin-1?., is there-
fore heat-stable under some conditions. Pigeons
receiving up to 36 doses of vitamin-!?, behave nor-
mally. Storage of vitamin-B3may influence markedly
the behaviour of birds up to some 20 days after being
placed on polished rice. S. S. Zilva.

Quantitative comparison of the curative
activity of torulin (vitamin-B,) on the adult
pigeon and the adult white rat. H. W. Kinners-
tey, R. A. Peters, and V. Reader (Biochem. J.,
1930, 24, 1820—1823).—Parallel tests on pigeons
and rats by a curative and protective method with
torulin (vitamin-1?,) preparations of different purity
indicate that the !?, factor for the two animals is

these vitamins. The onion bulb is poorer in both
these vitamins than the green leaves, having about
one twelfth to one sixteenth the value of dry yeast.
The distribution of vitamin-B2 appears to bear some
relation to the greenness of the leaf, being greater in
the dark green than in the paler leaves. No such
difference is found in the case of vitamin-B,. The
vegetables tested were on the whole richer sources of
vitamin-B, than of vitamin-B2 In the cooking of
spinach by the domestic process about half of both
vitamin-B, and -B, is lost in tho water and juice.
When egg-white is given as a source of vitamin-B2there
is a lack of a third factor (factor Y) necessary for the
normal growth of the rat. This factor is present in
autoclaved yeast extracts and in all the vegetables
tested, but the amounts presentin lettuce and etiolated
cabbage leaves are less than in the dark green leaves,
and the amount present in the onion bulb is still
smaller. S. S. Zitva.

Composite nature ofthe water-soluble vitamin-
B. 1lIl. Dietary factors in addition to the
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antineuritic vitamin-i?1 and the antidermatitis
vitamin-Ji2 H. chick and A. M. Copping (BiO-
chem. J., 1930, 24, 1764—1779).—Rats show a failure
to sustain growth on a diet containing egg-white as a
source of protein and vitamin-B2 and Peters’ anti-
neuritic concentrate as a source of vitamin-/~ (diet
I1).  When the protein portion of the diet is replaced
by purified caseinogen and vitamin-B, is supplied in
the form of egg-white or concentrates prepared from
it, the same result is obtained. This is due to the
absence from the ration of a hitherto unknown dietary
factor—factor Y (see preceding abstract). Satisfac-
tory but not normal and indefinite development over
long periods, including fertility and successful preg-
nancy, but unsatisfactory lactation, was attained on
a similar diet containing purified caseinogen as protein,
Peters’ antineuritic concentrate as vitamin-B” and
autoclaved yeast or autoclaved watery yeast extracts
(5 hrs.; 120°; pa about 5-0) as vitamin-B2. Diet |1
was rendered satisfactory for growth by addition of
a small daily ration of an aqueous yeast extract which
had been autoclaved in alkaline solution (4 hrs.;
120—125°; pu about 10). In this preparation vita-
min-il2was proved to have been destroyed. Factor Y
can therefore withstand prolonged heating in alkaline
solution, and differs in this respect from vitamin-B3
and -B.. It accompanies B, and B2in nature.
“ S, S. Zitva.
Alcohol-solubility of the anti-dermatitis, more
heat-stable vitamin-B, constituent of the vita-
min-B complex. H. Chick and A. M. Copping
(Biochem. J., 1930, 24, 1744—1747; cf. Narayanan
and Drummond, A., 1930, 3S0).—When alcohol to
56% was added to a solution at pa 1-5 of vitamin-B2
prepared from brewer’s yeast the precipitate was
inactive and the filtrate possessed only one half the
potency of the original material. After further addi-
tion of alcohol to 70% the solution was completely
inactive. When the original solution was less acid
(pa 3-2) total inactivation occurred with 56% alcohol.
S. S, Zitva.
Egg-white as a source of the anti-dermatitis
vitamin-if2 H. Chick, A. M. Copping, and M. H.
Roscoe (Biochem. J., 1930, 24, 1748—1753).—Hen’s
egg-white, although a rich source of vitamin-B2, con-
tains no vitamin-Rj. Growth can be restored in
young rats suffering from vitamin-B2 deficiency and
the characteristic skin lesions healed by daily doses
of a concentrate, prepared by the removal of the
heat-coagulable proteins, equivalent to 5—10 g. of
the original egg-white. Attempts to purify these con-
centrates further by alcohol fractionation or precipit-
ation with lead acetate have been unsuccessful.
Vitamin-B4 diffuses out when undiluted egg-yolk is
keptin a cellophane membrane surrounded by distilled
water for 4 days at about 0°. S. S. Zitva.

Assay of vitamin-B4. V.Reader (Biochem. J.,
1930, 24, 1S27—1831).—The typical polyneuritis in
rats is a mixture of symptoms due to lack of vitamin-
Bx and -R4. By eliminating vitamin-Bj deficiency
at the critical stage the true clinical picture of vitamin-
B4deficiency is revealed and can be used as a curative
test. Using this method, vitamin-B4 from 50% alco-
holic extract of distillery yeast was concentrated from

500 mg. to 0-4 mg. per daily rat dose. This method
.also discloses how far a given vitamin-Rj preparation
is free from vitamin-B4. S. S. Zitva.

Third factor in vitamin-B complex of yeast.
G. Z. wirtiams and R. C. Lewis (J. Biol. Chem.,
1930, 89, 275—288).—The residue left after exhaustive
extraction of yeast with aqueous alcohol contains a
heat-stable substance which is necessary, in addition
to vitamins-R1 and -i02 to promote the normal
growth of rats on a diet deficient in the vitamin-B
complex (cf. Hunt, A., 1928, 1405).

C. R. Harington.

Toxic effect of fish-liver oils and action of
vitamin-B. E. R. Norris and A. E. Church (J.
Biol. Chem., 1930, 89, 437— 449).—The toxic effects
of certain cod-livcr oils simulate those produced by
deficiency of vitamin-B and can be relieved by ad-
ministration of yeast. The same remarks apply to
the toxic symptoms which result from continued
administration of small amounts of j.soamylamine or
of choline. An adequate supply of yeast in the diet
is therefore of importance in the biological assay of
cod-liver oil for its vitamin-A content.

C. R. Harington.

Vitamin-B deficiency in the rat. Bradycardia
as a distinctive feature. A. N. Drury, L. J.
Harris, and C. Maudsley (Biochem. J., 1930, 24,
1632—1649).—Bradycardia, which occurs only in ad-
vanced starvation and inanition, appears when young
rats are deprived of the vitamin-B complex. The
condition can be rapidly cured in the entire absence
of food by injection or ingestion of vitamin-B con-
centrates. Prolonged restoration to normal heart rate
is effected by the administration of vitamin-B even
when the food consumption is of the same order as
that ingested during the last stages of the deficiency.
The curative substance was present in various vitamin-
B x concentrates. It is comparatively thermolabile.
The heart-rate response is roughly graded to the dose
administered. Deficiency of vitamin-A, of vitamin-B,
or of both combined has no significant influence.
Excess of vitamin-B produces constantly a very slight
bradycardia. S. S. Zitva.

Heart block in pigeons, curative factor.
C. W. Carter (Biochem. J., 1930, 24, 1811— 1819).—
Whole wheat and yeast contain a factor, or factors,
essential for the normal metabolism and nutrition of
the pigeon, the absence of which from the polished
rice leads to the development of heart block, among
other disorders. This factor is destroyed in wheat if
the cereal is previously heated at 100° for 5 hrs. and
is not extracted with ether from it. The admini-
stration of a diet adequate in protein, fat, and inorganic
salts instead of polished rice, or of vitamins-Bj, -B2,
-A, -B, or -E is incapable of preventing heart block
or of clearing up the established condition. There is
a similarity in the distribution and in the thermo-
lability between this factor and Williams and Water-
man’s factor (cf. A., 1928, 1059). S. S. Zitva.

Antiscorbutic fraction of lemon juice. IX.
S. S. zitva (Biochem. J., 1930, 20, 1657— 1698; cf.
A., 1927, 487, 702; 1928, 801; 1930, 256).— In the
manipulation of lemon juice variable activity is
obtained under presumably the same conditions of
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fractionation when a volume of a saturated lead
acetate solution equal to the volume of the juice is
employed for the precipitation of the vitamin. It is,
however, possible by adjusting the quantity of thé
precipitating reagent to prepare from the same juice
fractions of higher activity. When the phenolindo-
phenol-decolorising capacity of fractions falls below a
certain limit they are antiscorbutically inactive. This
reducing property is not an index of antiscorbutic
activity itself, but serves rather as an indication that
the vitamin has been protected from spontaneous
inactivation. The reprecipitation of the antiscorbutic
fraction from lemon juice or from cabbage juice with
lead acetate in neutral or slightly alkaline zone
(ph  8—9) yields an inactive preparation. The
addition of an ethereal extract from autoclaved lemon
juice (which decolorises iodine but not phenolindo-
phenol), of quinhydrone, or of benzoquinone to
unheated lemon juice accelerates markedly the
destruction of the reducing principle and of the anti-
scorbutic factor in a neutral medium in the presence of
air. It is possible that a substance of phenolic
character oxidisable in the air is formed in the process
of autoclaving and that this compound in its oxidised
form destroys in conjunction with the peroxidase
present in the juice the reducing principle that acts as
an agent for the protection of the antiscorbutic factor.
Dccitrated lemon juice kept aerobically at jhi 1 or at
0-6—0-8 for 7 days does not lose its reducing capacity
for phenolindophcnol to a greater extent than when
kept at pa 7 and shows little loss of its antiscorbutic
activity. S. S. Zilva.

Antirachitic properties of shrimp oil. F. P.
Brooks, R. F. Abernethy,and F. C. Vilbrandt (J
Amer. Chem. Soc., 1930, 52, 4940—1943).—Rats
(suffering from rickets), fed on a rickets-producing diet
supplemented by shrimp oil (the ether-soluble oil from
shrimp waste), show increased calcium, phosphorus,
and ash contents of the bones. H. Burton.

Formation of antirachitic vitamin under ex-
clusion of light. A. Schittenherm and B. Eister
(Klin. Woch., 1928, 7, 1118—1119; Chem. Zentr.,
1930, i, 3075).—No provitamin of the antirachitic
active substance is present in barley germ (cf. A., 1928,
1405). Noincrease in the antirachitic principle results
from irradiation with ultra-violet light under various
conditions. Ergosterol was not found in the germ nor
could an antirachitic substance be prepared from
barley germinated in the dark. Thus vitamin-D is
formed during germination, but light is not essential
for its origin. L. S. Theobald.

Action of light and increasing temperature on
the assimilation of carbon dioxide by plants.
K. Neyder (Biochem. Z,, 1930, 228, 451—486).—The
effects of varying the type and intensity of the light
and the temperature to which plants which grow in
ordinary light are exposed have been measured and
compared with those produced in plants which grow
in the shade, the assimilation of carbon dioxide being
taken as criterion. As regards the influence of tem-
perature, the results of Lundegardh (Biochem. Z.,
1924,154, 195) and Johannson (Svensk hot. Tidskr.,
1923, 17, 215; 1926, 20) have been confirmed, at
least in part. W. McCartney.
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Limnological importance of free carbonic acid.
E. Lindemann (Naturwiss., 1930, 18, 1113).—The
carbon dioxide contents of lakes in Sumatra and Java
are discussed. The effects of diSerent vegetable
organisms on the carbon dioxide content and pa are
also considered. W. R. Angus.

Influence of radium on the chrondriome of
lower plants. P. F. Mitovidov (Protoplasma,
1930, 10, 297—299).—The elements of the chron-
driome of Saprolegnia were not affected by exposure to
p- and y-radiation for several hours (cf. Compt. rend.
Soc. Biol., 1929,101, 676). A.G.Pollard.

Hydrogen-ion phenomena in plants. IV.
Buffers of potato (tuber and leaf). V. The
buffer systems of plant juices. VI. Apparatus

for measuring the effect of carbon dioxide on the
reaction of plant sap. C. T. Ingo1d (Protoplasma,
1930, 9, 441—446, 447—A455, 456—458; cf. ibid.,
1929, 6, 51).—IV. The buffer action of potato tuber
sap is attributed largely to its citrate, malate, and
phosphate contents. Proteins, asparagine, and
oxalate have but little effect. The substances
recorded account for 60—70% of the buffer action
between pa 5 and 7, but considerably less in more
acid ranges. Citrate, malate, and phosphate are also
important buffers in the leaf sap.

V. In any range of pa the buffer index (p) of a com-
plex buffer system is the sum of the buffer indices of
all single-buffer systems present. The general
U-form of p curves is discussed. Proteins are not
sufficiently powerful buffers to determine the shape of
the p curve of plant sap. The forms of p curves in
ranges pa <7 are considered and their uses in plant
physiology discussed.

VI. Suitable elcctrometric apparatus is described.
By colorimetric methods it is shown that the pn value
of distilled water 20% saturated with carbon dioxide
is 4-2—4-0 and fully saturated 3-8—3-6. The
importance of a consideration of carbon dioxide
effects in connexion with the reaction of plant sap
is indicated. A. G. Pollard.

Pa and r Kof the sap of Valonia and the rHof its
protoplasm. M. M. Brooks (Protoplasma, 1930,
10, 505—509).—The sap of V. ventricosa has pa
6-02—6-07. A new lower limitis set for the minimum
value of the Ehof the sap, and the rHrecalculated from
the above lies between 17-9 and 18-4. The rn of the
sap may be taken as approximately that of the proto-
plasm/ A. G. Pollard.

Surface tension of fresh latex of Euphorbia
lathyris. L. Braringhem and M. Chopin (Compt.
rend., 1930, 191, 140S—1410).—The surface tension
of the latex from various parts of specimens of E.
lathyris, of varying age but of identical descent, is
uniform within limits of experimental error, averaging
30 dynes/cm. Corresponding figures for other plants
are : Taraxacum officinalis, 40; Papaver somniferum,
var. Mursellii, 20; hybrid Papaver setigerum x
somniferum, 31; Chelidonium majus, 21. In the case
of the poppies measurements must be made before
coagulation sets in. C. A. Silberrad.

Development and ripening of peaches as
correlatedwithphysical characteristics, chemical
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composition, and histological structure of the
fruit flesh. 1l. Histology and microchemistry.
IIl.  Macrochemistry.
Addoms, and M. A. Birake (N.J. Agric. Exp. Sta.
Bulls., 1930, Nos. 507 and 494).—Il. Microchemical
examination of ripening peaches failed to demonstrate
the presence of pectates in the flesh-cells except in the
thick-walled cells adjacent to the epidermis. Proto-
pectin occurs in all cell-walls in intimate association
with cellulose, but is not uniformly distributed and
tends to accumulate in areas exposed to intercellular
spaces. The yellow pigment of ripe peaches is
carotenoid in character and the red epidermal colour-
ing is of the anthocyanin group. Dextrose is the
principal reducing sugar in the fruit. Softening of
fruit during ripening is accompanied by a gradual
decrease in protopectin content.

1.
produced greater growth of leaf and twigs than an
unfertilised tree, also the fruit ripened later and was
less firm. The starch and nitrogen contents of the
twigs of the fertilised tree were lower than those of
the unfertilised. Eruit from the unfertilised tree had
a higher sugar content (especially sucrose), and much
lower nitrogen and ash contents than that receiving
fertiliser. The tannin content of the green fruit of
the unfertilised tree was much higher than the
fertilised, but the difference gradually disappeared as
the “ soft-ripe ” condition was approached.

A. G. Porllard.

Nutrition of fruit trees : some effects of
deficiencies of nitrogen, potassium, calcium, and
magnesium, with special reference to the be-
haviour of apple trees. M. B.Davis (J. Pomology,
1930, 8, 316—344).—Several varieties of apple trees
have been grown under controlled conditions in quartz
sand and sand-soil mixtures, and different nutritional
treatments studied. All treatments produced signi-
ficant effects on growth features and chemical com-
position of the trees. Nitrogen omission was charac-
terised by restricted shoot-growth, yellowed leaves,
and delayed bud-break. Potassium omission was
associated with restricted shoot-growth in some cases
and increased shoot-growth in others, a certain amount
of early defoliation, later retention of remaining foliage,
leaf scorch, and much earlier bud-break. Phosphorus
omission produced earlier defoliation, very restricted
shoot-growth in some cases, typical bronzing of the
foliage, and delayed bud-break. Calcium omission
produced increased shoot-growth and larger leaves in
the early stages, breakdown of leaf tissue either near
the centre or along the margins. Magnesium omission
was characterised by reduced shoot-growth in most
cases, earlier defoliation, and marked breakdown of
foliage. AIll omission treatments were reflected in
the composition of ash and dry matter of one-year
shoots and leaves for the first season. Nitrogen
omission resulted in high dry matter in fresh weight;
potassium omission showed high dry matter; magnes-
ium omission low dry matter in fresh weight. Nitro-
gen omission gave high ash in dry matter; potassium
omission tended to high ash in dry matter in most
cases; calcium omission always gave low ash in dry
matter; magnesium omission gave high ash in dry
matter. Reductions of potash, phosphoric acid, lime,

G.T. Nightingale, R. M.
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and magnesia in ash and in dry matter were usually
effected where these elements were omitted. Low
potash was associated with high lime and high
magnesia; low phosphoric acid was accompanied by
low potash and high lime. Low lime was associated
with high potash, high magnesia, and low phosphoric
acid. Low magnesia was accompanied by high lime.
E. Hoimes.

Some effects of potassium deficiency on the

histological structure and nitrogenous and
carbohydrate constituents of plants. C. T.
Nightingale, L. G. Schermerhorn, and w. R

Robins (N.J. Agric. Exp. Sta. Bull., 1930, No. 499,
36 pp.).—An accumulation of carbohydrate in potash-
deficient tomato plants is ascribed to a retarded
nitrogen assimilation. In such plants the trans-
location of sugars and the digestion of starch can take

A peach tree receiving nitrogenous fertiliserplace freely. The development of mechanical tissue

in plants is associated with their carbohydrate content
and only indirectly with potash. Potash appears,
directly or indirectly, to be essential for the initial
stages of nitrate reduction in plants, for cell division,
and probably for the protein synthesis in meristematic
tissue. Most of the potash in plants is water-soluble
and, when limited in amount, is translocated freely
from older tissues to regions of active cell division.
Stems and storage roots of potash-deficient plants
may increase in length, but their diameters remain
practically unchanged. Lack of potash frequently
causes the premature death of fruiting plants.
A. G. Pollard.
The organic matter given off by algae. A.
Krogh, E. Lange, and W. Smith (BiOChem. J., 1930,
24, 1666—1671).—Culture experiments with Scene-
desmus in artificial media and with natural lake-water
in which the algae were brought to luxuriant growth
show that the organic material synthesised by the
assimilation of these organisms is almost quantitatively
stored in the cells of the algae, whilsta fraction amount-
ing at most to 10% may possibly be lost to the
surrounding water. These losses are probably mainly
due to dead and decomposed organism.
S. S. Zitva.
lodine-absorbing (reducing) material in plants.
D. Marine, E. J. Baumann, and B. W ebster (J.
Biol. Chem., 1930, 89, 213—219).—Plant material
was steamed, pulped, and extracted with water. The
extract was acidified with hydrochloric acid and
titrated with 0-OlA-iodine solution. The figures
obtained varied greatly with different plants and at
different stages of growth. In general the highest
figures were observed with the growing parts of wild
plants and grasses and at the period of most rapid
growth. The iodine-absorbing material is reduced
in amount when the plant is dried.
C. R. Harington.
Carbohydrate content of the nectar of in-
digenous flowering plants. R. Beutler (Sitz-
ungsber. Ges. Morph. Physiol.,, 1928, 38, 24—31;
Chem. Zentr., 1930, i, 3063).—The carbohydrate
concentration of the nectar varies from 8 to 70%
according to the kind of plant. Only sucrose, dextrose,
and lIsevulose could be detected, whilst non-volatile
substances other than carbohydrate are present only
in small amount. With the exception of that of the
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plum, the nectars react more or less acid; the pa of
Asclepias nectar lies between 2-7 and 4-3.
L. S. Theobald.
Determination of maltose in plant extracts by
maltase. N. Narasimhamurty and M. Sreeni-
vasaya (Biochem. J,, 1930, 24, 1734—1736).—
Maltase and invertase are used as the hydrolysing
agents. The method is selective in its action and
completely eliminates the errorsinherent in the method
of acid hydrolysis. S. S. Zitva.

Occurrence of 2 : 6-dimethoxy-p-benzogninone
in Adonis vernalis, L. W. K arrer (Helv. Chim.
Acta, 1930, 13, 1424—1428).—Details are given for
the extraction of 2 :e6-dimethoxy-p-benzoquinone
(1*3 g.), m. p. 251° after decomp, from 240°, from
200 kg. of A. vemalis. The quinono is synthesised
by oxidising pyrogallol trimethyl ether by Gracbe
and Hess’ method (A. 1905, i, 698). 2: G-Di-
methoxyquinol has m. p. 160°. H. Burton.

Frangularoside, a rhamnoside of black alder
bark. M. Bridb1 and C. Ciiaraux (Compt. rend.,
1930,191,1374—1376).—The bark is dried, powdered,
and macerated with 4 parts of water for 5 hrs. The
dried residue is then extracted continuously with
ether for 12 hrs. and a crude product obtained, the
yield varying from 4-88 to 2-05%, according to the
period of the year. The crude productis first crystall-
ised from 66% acetic acid and then from a mixture of
2 vols. of octyl alcohol and 1 vol. of acetic acid.
Purification can also be effected, in better yield, by
crystallisation from methyl alcohol. The frangular-
oside separates from octyl alcohol in anhydrous and
from methyl alcohol in hydrated form, [a]51G1 —219°.
With sulphuric acid containing 0-5% of selenious acid
it gives a blue colour, and dissolves in dilute sodium
hydroxide solution with formation of a yellow fluor-
escent solution which rapidly changes to an intense red
colour. Hydrolysis gives rhamnose and a product,
frangularol, of unknown composition.

P. G. Marshall.

Colour changes of plants during desiccation.
Chromogen of Orobus niger, L., is arbutin.
A.Meunier (Compt. rend., 1930,191,1471—1473).—
From the hot 80% alcoholic extract of the fresh
plant of 0. niger, L., is isolated a glucoside identical
in all respects with arbutin. Hydrolysis of this
glucoside with emulsin affords a product which darkens
slowly byratmospheric oxidation. Thus the darkening
of the foliage of O. niger during desiccation is due to
a glucosidic component, unlike that of 0. tuberosus,
which has been shown to be due to the phenolic
substance oroberol. J. W. Baker.

Composition of consecutive cuttings of Andvo-
pogon virginictis and Danthonia spicata. R. B.
Dustman and A. H. Van Landingham (J. Amer.
Soc. Agron., 1930, 22, 719—724).—Consecutive
monthly cuttings lessen the normal decline in protein
content and increase in fibre content.

Chemical Abstracts.

Linton neotnexicamnn (yellow pine flax) and
one of its poisonous constituents. W. W. Eggle-
ston, O. F. Brack, and J. W. Kerty (J. Agric. Res.,
1930, 41, 715—71S).—Alcoholic extracts of L.
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neomexicanum yielded 6-6% of a substance (“ lino-
toxin ”) poisonous to animals. It is probably a
glucoside. A. G. Pollard.

Examination of Sida cordifolia, Linn. S.
Ghosh and A. D utt (J. Indian Chem. Soc., 1930, 7,
825—829).—The entire plant contains 0-085% of
alkaloids (on air-dried material) in addition to fatty
oil, phytosterols, resins, resin acids, mucins, and
potassium nitrate. Tannin and glucosides are absent.
The seeds contain most alkaloid, the chief constituent
of which is ephedrine. H.Burton.

Hydrocarbons of Echinacea angustifoiia. E. L.
Woods (Amer. J. Pharm., 1930, 102, 611—630).—
The crude oil has b. p. 125—240°/5 mm., d's 0-801,
riu 1-4480. The main fraction, b. p. 127—133°/5 mm.,
gives when redistilled large fractions, (A) b. p. 121—
122°/3 mm., dg 0-7S73, and (B), b. p. 126—127°/3
mm., dg 0-7881. The pure hydrocarbons show little
tendency to undergo autoxidation in the dark.
Oxidation of A with perbenzoic acid yields mainly a
viscous oil, (?) CisH27(OH)3 (oily acetate), with small
quantities of an erythrol, CjgH"OH”, m. p. 91°,
and a substance, m. p. 135—136°. Oxidation of B
with agueous potassium permanganate gives mainly
a mixture of hexoic and hcptoic acids, with adipic,
pimelic, and myristic acids and traces of acetic acid,
a dihydroxylridecoic acid, m. p. 126—127°, and a
brown, viscous acid, b. p. 170—205° (decomp.). Oxid-
ation with permanganate in acetone affords the same
acids in larger vyield, also an unsaturated acid,
CKHal0 2, b. p. above 160°/15 mm. (silver salt), and a
trace" of" oxalic acid. The main constituent of the
oil is therefore probably the hydrocarbon,
CHMe2-[CH,,]3-CH:CH-[CH0q]5-CH:CH,, or a mixture of
CHMe,-[CH*]o-CH:CH-[CH"5-CH:CHMe and
CHMe;-[CH2];-CH:CH-[CH;]4-CH:CHMe,nonoof which
is derived from isoprene. The isolation of myristic
acid indicates that the oil contains 5—10% of a hydro-
carbon, CH2CH-[CHZ]12-Me. The relation of the
oil to the other constituents of the plant is discussed
(cf. Bischoff, A., 1925, i, 760). H. E. F. Notton.

Constituents of essential oil of the bark of
Magnolia obovata, Thunb. Y. Sugii and H. Siiin-
do (J. Pharm. Soc. Japan, 1930, 50, 709—714).—
The oil contains machilol, C15sH200, m. p. 83°, which
on oxidation affords dihydroxymachilol, m. p. 110°
(monobenzoate, m. p. 144—145°), and a hydroxyketone,
Cis3H2202, m. p. 121—122° (semicarbazone, decomp.
216—218°; oxime, m. p. 107—10S°). Dihydro-
machilol has in. p. 84—85°. Chemical Abstracts.

Lipase of the olive and of olive oil. E. Pan-
tanettiand S. Verdesca (Rend. Accad. Sci. Fis. Mat.
Napoli, 1930, [Hi], 36, 76—83).—Acidification of the
fat of olives is due to the action of a lipolytic enzyme,
the activity of which increases rapidly as the cell
structure is destroyed by crushing. During the
treatment of the olives, the lipase passes from
the agqueous magma into the oil, as this dissolves the
glycerol; hence the more acid the oil is at the time of
crushing, the richer it is in lipase and the more liable
to undergo further acidification. This acidification is
governed by the glycerol, which determines the intro-
duction of water and lipase into the oil. T.H. Porte.



