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Under-water spark spectra in the infra-red.
B.'Setna (Indian J. Physics, 1931, 6, 29—34).—Tlie
spectra of condensed discharge under H20 between
Cu, Zn, Cd, Fe, W, and Mo electrodes have been
studied in the visible and infra-red up to 0-85

« A. J. Mee.
1“Ultimate * radiations of condensed spark
spectra. T.Negresco (Bull..Mat. Phys. Ecole Poly.
Bucarest, 1931, 11, 93—94).—High-potential radi-
ations, not recorded among existing data for ultimate
radiations, emitted by atoms in various states of
ionisation have been found for many elements.
N. M. Bligh.

Appearance of spectral lines in a condensed
spark. H. V. Knorr (Physical Rev., 1931, [ii],
37, 1611—1621).—The variation of intensity of lines
with time after the beginning of the spark, measured
photometrically, gave results not in agreement with
those obtained visually by the Kerr cell method.
The order of appearance was, by the former method :
air lines excited in the spark gap; spark lines; arc
lines of Cd; arc lines of Zn. N. M. Bligh.

Edge discharge and edge breakdown. L.
Inge and B. w ul (Naturwiss., 1931,19, 424—425).—
The dependence of breakdown on edge discharge is
experimentally investigated for glass plates 1-4 mm.
thick in liquid media of differing dielectric const.

W. Good.

Quantitative spectral analysis by means of
the negative glow of an arc. R. Mannkopff and
C. Peters (Z. Physik, 1931, 70, 444—453).—The
spectrum of most substances is enhanced near the
cathode of an arc, and this allows the measurement
of smaller quantities than the ordinary method.

A. B. D. Cassie.

Intensity and natural width of spectral lines.
E. P. M. van der Held (Z. Physik, 1931, 70, 508—
515).—Theoretical. A. B. D. Cassie.

Field distribution and sources of error in the
Stark effect using the Lo Surdo method. W.
Steubing (Ann. Physik, 1931, [v], 10, 296—310).—
The relative advantage and disadvantages of the Lo
Surdo method are discussed. Good spectrograms can
be obtained only by keeping pressures, discharge
voltage, current strength, and other conditions const,

hiring the whole exposure. A. J. Mee.
Application of the slitless spectrograph to
the measurement of the Doppler shift. N.

Eeiscii (J. Opt. Soc. Amer., 1931, 21, 248—249).—A
supplementary note (cf. this vol., 135). W. Good.
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Zeeman effectwith high-frequency [discharge].
L.Bloch, E.Bloch, E. Esclangon, and P. Lacroute
(Compt. rend., 1931,192,1717—1720).—The electrode-
less discharge was used. Good results were obtained
with Hg and Ne in a field of 26,250 gauss.

C. A. SILBERRAD.

Temperature of the electric arc and the Saha
theory. L.S. Ornstein and H. Brinkman (Natur-
wiss., 1931, 19, 462—463).—Spectra from arcs of
different composition are those to be expected from

the Saha theory. W. R. Angus.
Widths of the lines in the It band, due to
atmospheric oxygen in the solar spectrum.

R. van der R. Woolley (Astrophys. J., 1931, 73,
185—193).—Measurements of lines in the B band in
the solar spectrum show that the width is not in
agreement with Unsold’s formula.
L. S. Theobald.
Molecular spectra in sun-spots. R. S. Rich-
ardson (Astrophys. J., 1931, 73, 216—246).—Many
lines in certain bands of TiO, MgH, and CaH have been
identified with lines in the solar spectrum. Evidence
for the presence of SiF, A10, AlH, ZrO, and H2 in
sun-spots and the reversing layer is also given.
MgH probably exists in the reversing layer, whilst
TiO is probably confined entirely to sun-spots. Both
the Swan bands of C and the TiO bands are present
in the spot spectrum. L. S. Theobald.

Interpretation of spectrophotometric observ-
ations of weak Fraunhofer lines. R.van der R.
W oolley (Astrophys. J., 1931, 73, 194—204).—The
legitimacy of inferring a number of atoms from
observations of line width or equiv. breadth of a
weak Fraunhofer line is discussed.

L. S. Theobald.

Emission spectrum of compressed hydrogen
and some pressure phenomena in metal vapour
spectra. W. Finkelnburg (Z. Physik, 1931, 70,
375—394).—Spark discharges were observed in H2 at
pressures between 1 and 30 atm. Broadening of
Balmer lines can be accounted for by the interat.
Stark effect of fields between 2x 105 and 2x 106
volts per cm. Spectra due to Fe, Al, and Cu, vaporised
from the electrodes, showed broadening proportional
to the partial pressure of the metal vapour, and this
is dependent on the total pressure.

A. B. D. Cassie.

Continuous spectrum of the hydrogen mole-
cule. D. Chalonge (Compt. rend., 1931, 192,
1551—1553; cf. A., 1930, 1073).—A further elabor-
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afcion with illustrative curves of deductions previously
arrived at. C. A. Silberrad.

Relationships between the continuous and the

many-lined spectra of hydrogen. 1l. Y. Huku-
moto (Sci. Rep. Tohoku, 1931, 20, 178—196).—
Apparatus, procedure, results, and discussion of

spectroscopic examination of the light emitted from
the various types of strata in the striated discharge

in H2. " W. Good.
Stark effect in the Balmer series of hydrogen.
K. Sjogren (Naturwiss.,, 1931, 29, 640).—A de-

termination of the abs. value of the Stark effect in the
Balmer series of hydrogen. A. B. D. Cassie,

Asymmetry observed in the Stark components
of H,,. D. R. McRae (Proc. Roy. Soc.,, 1931, A,
132, 257—265).—With the exception of certain un-
explained discrepancies, the asymmetry observed in
the displacements of the Stark components of H,, is
in qual. agreement with the calculations of Schlapp
(A., 1928,806). L. L. Bircumshaw.

Excitation of the secondary and Balmer
spectrum of hydrogen by electronic impact in
molecular hydrogen and by protons of high
velocity. L. S. Ornstein, A. A. Kruitiiof, and
W. A. M. Dekkers (Proc. K. Akad. Wetensch.
Amsterdam, 1931, 34, 610—614).—Excitation curves
for singlet and triplet lines in the secondary spectrum

of H2 and for Balmer lines excited in mol. H2 are
given and discussed. W. R. Angus.
Structure of the helium arc line 3888. R. C.

Gibbs and P. G. Kruger (Physical Rev., 1931, [iij,

37, 1559—1561).—Three components, predicted by
theory, were found. N. M. Blrigh.
Excitation potentials of metallic lithium.

H. W. B. Skinner (Nature, 1931,128, 114).—Photo-
electric measurements give a val. of approx. 53-5 volts
for the min. excitation potential for the /;'-radiation of
Li metal. L. S. Theobald.

Intensity measurements in the band spectrum
of lithium. W.R.van Wijk and A. J. van Kceve-
ringe (Proc. Roy. Soc., 1931, A, 132, 98—107).—
The measured intensity ratio of the strong to the weak
rotational lines in the bands 4900, 4838, and 6554 A.
is 1-63, in agreement with the value given by Harvey
and Jenkins (A., 1930, 649). For band 4900 A. the
ratio of the Q to the P lines is 2-0. From the optical
determination .of the relative abundance of the
isotopes the ratio of Li7 to Li6 atoms is 7-2 : 1; the
ratio calc, from the at. wts. is 13 : 1.

L. L. Bircumshaw.

Some I*brush ’1bands of the negative nitrogen
group. D. Coster and H. H. Brons (Z. Physik,
1931, 70, 492—497).—Two N2+ bands degraded to-
wards the red were photographed under high dis-
persion and are shown to belong to the same electronic
transition as bands degraded towards the violet (cf.
A., 1928, SOS). A. B. D. Cassie.

Absorption spectrum of oxygen at high tem-
peratures. D. Malan (Compt. rend., 1931, 192,
1720—1721).—The absorption spectrum of 02 at
1400° indicates no formation of 03, but extension of
the absorption bands as far as 2500 A. The heads of
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24 overlapping bands were observed between 2160
and 2360 A. C. A. Silberrad.

Difference in the self-reversal of neon lines
excited by direct and alternating currents. IlI.
H. Nagaoka and T. Mishima (Proc. Imp. Acad.
Tokyo, 1931, 7, 192— 194). N. M. Bligii.

Zeeman effect in the noble gas spectra in
connexion with ‘““anomalous "’ coupling of quan-
tum vectors. C.J. Banker (Arch. Neerland., 1931,
[l a], 13, 121—195).—Experimental details for
investigating the Zeeman effect in the spectra of
ionised inert gases are described. Results for the
Zeeman effect in the spectra of Ne n, A rr, Krn, and
Xe n are given and discussed. W. R. Angus.

Intensity anomalies in rare gas spectra. E,
Rasmussen and H. Swenson (Nature, 1931, 128,
188).—Intensity irregularities parallel with deviations
in term values have been observed in thespectra of
A and Kr. L. S.Theobald.

Spectrum of Na Il. S. Frisch (Z. Physik, 1931,
70, 498—507).— The spark spectrum due to Na n was
excited in a discharge tube and investigated under
high dispersion. A. B.D. Cassie.

Resonance spectrum of sulphur vapour. J.
Frddrichson (Z. Physik, 1931, 70, 463—467).—
Investigation of the variation with pressure of the
relative intensity of the 3132 and 3126 A. doublet
series suggests that the accepted allocation of this
doublet is incorrect. A. B.D. Cassie.

Accommodation coefficients of positive ions
of argon, neon, and helium. C. C. Van Voorhis
and K. T. Compton (Physical Rev., 1931, [ii], 37,
1596—1610; cf. A., 1927, 1001).—The heat produced
by positive ions striking a collector and being
neutralised at its surface is much less than the equiv.
of the kinetic energy which they should acquire from
the attracting field. Correcting for energy scattering
at collisions and the effect of secondary electron
emission, the accommodation coeffs. are : A 0-75J;
0-05, Ne 0-65+0-05, He 0-35—0-55+0-05.

N. M. Bligh.

Band spectra of 2inc hydride. M. Fukuda
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1931, 15,
227—245).—The results of investigations on the band
spectrum of ZnH are given and discussed.

W. Good.

Multiplets in the spark spectrum of bromine
(Brii). L. Bloch, E. Bloch, and P. Lacroute
(Compt. rend., 1931, 193, 232—233).—BYy the method
previously described (cf. this vol., 991) two triplets
belonging to the system of quintuplets of Br 1l have
been measured. Deb’s results are not confirmed (cf.
A., 1930, 651). C. A. Silberrad.

Third spark spectrum of krypton. D. P-
Acharya (Indian J. Physics, 1931, 6, 35—39).—Some
of the lines previously published in the list of the
second spark spectrum of Kr are classified, and are
due to the different transitions of Ivr+++. Only quad-
ruplets have been discovered. A. J. Mee.

Absorption spectrum of rubidium vapour.
S.D atta and H.S. M aitra (Z. Physik, 1931,70,548—
551).—The absorption spectrum of Rb vapour was
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measured between 3000 and 8000 A., and is arranged
in term series. A. B. D. Cassie.

Interferometric wave determinations of the
Bergmann series and secondary series of rubid-
ium. R. Ramb (Ann. Physik, 1931, [v], 10, 311—
324).—The Rb spark spectrum was investigated
within the range 5169—10075 A. From the course
of the Av of the Bergmann series it may be concluded
that the F-term is also inverted. A. J. Mee.

Structure of the F-term of rubidium. K. W.
Meissner and 0. Masaki (Ann. Physik, 1931, [v],
10, 325—328).—The conclusion of Ramb (cf. preced-
ing abstract) on the inversion of the F-term is further
investigated. A. J. Mee.

Hyperfine structure of spectrum lines of silver
arc in the visible and ultra-violet regions. W.
Mohammad and P. N. Sharma (Indian J. Physics,
1931, 6, 75—80).—The lines .are classified and a term
scheme is drawn up. A. J. Mee.

Vibrational analysis of antimony oxide bands.
B. C. Mukher.ii (Z. Physik, 1931, 70, 552—558).—
The band spectrum of Sb203 was photographed
between 3300 and 8000 A. and analysed ; the heat
of dissociation of the ground state is 3-5 volts.

A. B. D. Cassie.

Nuclear moment of cesium and lead. H.
Kopfermann (Naturwiss., 1931, 19, 675—676).—The
spectrum of Cs+ has been investigated in the visible ;
it has a complicated hyperfine structure. The lines
of wave-lengths 5371, 4953, 4527, and 5274 A., how-
ever, have especially simple hyperfine structure.
The rotation impulse of the Cs nucleus, i, must either
be equal to or greater than 2. From the interval rule
itis either 7/2 or 9/2, but it is not possible to say with
certainty which of the two is correct. The spectrum
of Th-Pb is also mentioned. The extraordinarily
great displacement of the hyperfine structure of
Pb2s is definitely proved. A. J. Mee.

Arc spectrum of rhenium. W. F. Meggers
(Bur. Stand. J. Res., 1931, 6, 1027—1050).—The arc
and spark spectra from 2100 to 8800 A. have been
photographed, and more than 3000 new lines have been
recorded. Hyperfine structure is observed. About
500 lines have been classified as combinations of 115
levels belonging to quadruplet, sextet, and octet

systems. The ultimate line is that at 3460-47 A.
The lowest term corresponds with an ionisation
potential of 7-85 volts. H. F. Gillbe.

Luminous vapours from the mercury arc.
M. Ram and K. C. Nanda (Indian J. Physics, 1931, 6,
15—27).—The luminosity of the Hg vapour distilled
from the Hg arc is due to the presence of positively-
charged Hg atoms. The life of the afterglow is 0-O3
sec., so that the particles present in the afterglow are
probably metastable Hg atoms. A. J. Mee.

Bands near the resonance line of mercury.
H. Hulubei (Compt. rend., 1931, 193, 154— 156).—
Re-examination of spectrograms of the emission of a
Hg lamp burning in H20 has shown numerous bands
near the resonance line (cf. this vol., 276).

C. A. SILBERRAD.
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Nuclear moment and explanation of hyperfine
structure of mercury. H. Schuler and J. E.
Keyston (Naturwiss., 1931, 19, 676).—Tlie nuclear
moment of Hg1® isO-5; that of Hg21is 1-5. The
theoretical hyperfine structure is worked out, and the
results agree with experiment. A. J. Mee.

Intensity of absorption of the 2537 A. line by
dissolved mercury. H. Reichardt (Z Physik,
1931, 70, 516—518).—Hg absorbs the 2537 A. line
with equal intensity whether free or dissolved in
hexane. A. B. D. Cassie.

Hyperfine structure of T11l. JVC. McLennan
and M. F. Crawford (Proc. Roy. Soc., 1931, A, 132,
10—21).—From a consideration of the observed
intensities and separations of the components of the
hyperfine multiplets, an interpretation of the hyperfine
structure of T1ii has been deduced. The analysis
confirms the term classification previously' given (A.,
1929, 1354). No evidence is found for tiie existence
of isotopes. L. L. Bircumshaw.

Applications of the differential filter method
of obtaining monochromatic X-rays. H.Kustner
(Z. Physik, 1931, 70, 468—491; see below).—The
method was applied to determination of the absorp-
tion coeff. of Sn and to determination of electron
emission by Ta and W at different wave-lengths, and
to an investigation of the relative intensities of the
Cu series. A. B. D. Cassie.

Relation between the /f-absorption edge and
the Jfp2 line of nickel, copper, and zinc. S.
Kawata (Mem. Coll. Sci. Kyoto, 1931, A, 14, 55—
57).— Experimental. W. Good.

Influence of temperature on If-absorption of
iron. J.D. Hanawalt (Z Physik, 1931, 70, 293—
305).—Fine structure at 10—20 volts on the short-
wave side of the Fe 7v-absorption edge moves away
from the edge as temp, is raised, and disappears
completely7 at 800°. Monat. gases show no such
effect. A. B. D. Cassie.

Absorption coefficient for X-rays near the
A'-absorption edge of Cu and Zn. D. Coster and
J. Veldkamp (Z. Physik, 1931, 70, 306—316).—
K- Absorption edges of Cu and Zn show max. and min.
which diminish in intensity and become further apart
as the distance from the edge increases.

A. B. D. Cassie.

Fine structure in A'-ray absorption spectra.
R. de L. Rronig (Z. Physik, 1931, 70, 317—323).—
Fine structure described in the two preceding
abstracts does not arise in double electronic trans-
itions, but in the discrete zones that an electron may
occupy when moving in the periodic potential field
of a crystal. A. B. D. Cassie.

Intense monochromatic X-ray beams obtained
without a spectrometer. H.Kustner (Z. Physik,
1931, 70, 324—347).—A difference method of dis-
tinguishing characteristic from scattered radiation by
means of filters is described. A. B. D. Cassie.

X-Ray wave-length change by partial absorp-
tion. J. M. Cork (Physical Rev., 1931, [ii], 37,
1555— 1558; cf. this vol.,, 277).—The change of
wave-length reported by Ray (cf. A., 1930, 1334) on
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passing an X-ray beam through an absorber was
not observed in ¢-radiation through B, Be, C, N2
and 0 2. N. M. Bligh.

Effect of chemical combination on the A'-ray
spectra of copper. E. A.OwesandT. E. Williams
(Proc. Roy. Soc., 1931, A., 132,282—295).—No change
is found in the wave-length of the Cu-Xline or in
the width of the Cu-Xala2doublet when the Cu atom
is present in the element, the oxides, or in Cu3As,
Cu3sSn, CuzsSh, CuSn, Cu3P, Cuzn (a+(3) ore. In the
case of the oxides, any change that might occur would
be masked by the decomp, that takes place when the
oxide is placed on the target. The positions of the K
absorption edges of Cu in the above substances and
in CuCl, CuS0O4, Cu(N03)2,CuC03,and CuCl2 have been
determined. In Cu, the Cuisalts, and the alloys, the
edge corresponds with the wave-length 1377-4X,
whereas in all the inorg. Cull salts the edge moves
about IX towards the shorter wave-lengths. The
results indicate that if a chemical linking exists
between the elements in the intermetallic compounds
considered, not more than one electron is supplied by
the Cu atom in each case. The Cuatom is in the Cul
state, agreeing with the views of Hume-Rothery
(A., 1926, 350). L. L. Bircumshaw.

lonisation of air by A'-rays of different hard-
nesses and degrees of homogeneity in cylindrical
chambers of 2—70 cm. diameter. H. Kustner
(Ann. Physik, 1931, [v], 10, 616—648).—The
accuracy of the method is discussed. Eor accurate
results, neither the photo-electrons nor the reflected
electrons must reach the chamber walls. The harder
and more homogeneous the radiation, the greater must
be the diameter of the chamber. The smaller the
chamber the greater is the error. A. J. Mee.

Atomic photo-effect with hard exciting rays.
F. Sauter (Ann. Physik, 1931, [v], 9, 217—248).—
Theoretical. W. Goon.

Photo-electric properties of cadmium, especi-
ally the effect of gases on them. H. Bomke (Ann.
Physik, 1931, [v], 10, 579—615).—The prep, of thin
Cd layers and their photo-electric properties are

described. By vaporisation at a pressure of about
10-4 mm. in a non-heated cell, Cd layers are obtained
with a long-wave limit of 320—330 nijx. The

photo-electric sensitivity of the cell is greatly affected
by the adsorption of gases. Dry gases (0.2, H2, N2,
A, CO02 invariably reduced the sensitivity, whilst
moist gases (air and A were tried) may increase or
diminish the sensitivity, according to circumstances.
The increased sensitivity for moist gases is ascribed to
the H20 vapour present. A. J. Mee.

Course of activation of thoriated tungsten and
molybdenum. A. Gehrts (Z. tech. Phvsik, 1931,
12, 66—71 ; Chem. Zentr., 1931, i, 2172).

Directional distribution of electrons liberated
from potassium vapour by polarised light. A.
Kraus (Naturwiss., 1931, 19, 617—618).—The direc-
tional distribution of electrons set free from K vapour
by polarised light was investigated, Iv being chosen
because it has a comparatively long-wave limit for
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ionisation, and the K atom is similar to that of H.
The theoretical distribution curve was followed.
A. J. Mee.
Loss of energy by slow electrons in hydrogen.
H. Ramien (Z. Physik, 1931, 70, 353—374).—Elec-
trons of less than 9 volts lose energy proportional to
the number of collisions with H2 mols., due to excit-
ation of vibrational levels. No dissociation energy
loss of 4-2 volts was observed. A. B. D. Cassie.

Electron interference produced by thin sheets
of celluloid and collodion. F. Kirchner (Natur-
wiss., 1931, 19, 463—464).—Three different types of
electron interference diagram are found; then origin
is discussed. W. R. Angus.

Analogy of crack and electron. T. Terada
(Proc. Imp., Acad. Tokyo, 1931,7,215—217).
A. J. Mee.
Temperature function in the gas equation and
the properties of the electron. R. D. Kleeman
(Z. Elektrochem., 1931, 37, 371—373).—It is shown
theoretically that the equation of state of a perfect
gas is pvl+ta—RMTI#, where p, v, R, M, and T
have their usual significance and a and j3are positive
quantities, the latter being independent of the nature
of the gas (cf. this vol., 406). It is deduced that
when the internal energy of a charged or an uncharged
gas particle decreases with decrease in v the excess
energy must be lost by a process of radiation of a
type as yet unknown. R. Cuthill.

Influence of magnetic fields on * polarised ™
electron beams. E. Rupp and L. Szilard (Natur-
wiss., 1931, 19, 422—423).—An electron beam (220
kv.) after reflexion on Au was passed through a mag-
netic field in the direction of the lines of force. The
Debye-Scherrer diagram was photographed and a
rotation was observed in it the magnitude of which
is approx. proportional to the magnetic field strength
and the length of the field traversed by the electrons.

W. Good.

Polarisation of a beam of electrons by scatter-
ing. E. G. Dymond (Nature, 1931, 128, 149—150).
—Predicted polarisation (A., 1929, 861) has been
detected with Au foil. L.S. Theobald.

Emission of electrons under the influence of
chemical action. A. K. Denisoff and 0. W.
Richardson (Proc. Roy. Soc., 1931, A, 132, 22—50).
—The electron emission from NaK, under the action
of COC12 has been investigated over the pressure
range 2 X 10~7 to —10-3 mm. Full details are given
of the methods of obtaining const, pressure of COC12
in the reaction chamber, of measuring p, and of obtain-
ing a uniform flow of drops of the liquid alloy into
the chamber. The total emission varies as p at the
lowest pressures, but the rate of increase falls at
10“s mm. A sharp max. of electron current occurs
near 3X10-5 mm.; with increase in p a steadily
diminishing decrease of i,, takes place, until at about
10-3 mm. 10 is approx. const. The effective temp, of
the emitted electrons is 2370° abs. over the range
2x 10-7to 102 mm. L. L. Bircumshaw.

Constitution of lithium. F. W. Aston (Nature,
1931, 128, 149).—A provisional value now found for
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the ratio of the relative abundance of Li6 and Li7 is
I07iO-S ; this gives an at.wt. >6-923dr0-006.
L. S. Theobald.
Periodic regularity in atomic nuclei. G. I.
Pokrovski (Naturwiss.,, 1931, 19, 573).—When the
number of isotopes existing in an interval N+ 5 is
plotted against the at. wt. N, a curve is obtained
analogous to the at. vol. curve. J. W. Smith.

Method of recording coincidences between
Geiger counters. J. C. Jacobsen (Nature, 1931,
128, 185). L. S. Theobald.

Thyratrons for high-speed automatic counting
of physical phenomena. C. E. Wynn-Williams
(Proc. Roy. Soc., 1931, A, 132, 295—310).—A number
of circuits are described whereby thyratron valves
can be used for recording voltage impulses separated
by as little as 0-002 sec. L. L. Bircumsiiaw.

Magnetic spectrum of a-rays of active deposit
of actinon. (Mme.) P. Curie arid S. Rosenblum
(Compt. rend., 1931, 193, 33—35).—Using a specially
intense source (cf. A., 1930, 517), the complexity of
the 5-5-cm. particles from actinium (cf. A., 1930,
1338) is confirmed by the magnetic spectrum in a
field of 24,000 gauss. The velocities of the rays a,
atj, a2 of Ac-C, Ac-C", and Ac-C' are respectively as
1:0-973 : 1-002. C. A. Silberrad.

Number of pairs of ions produced in air by an
a-particle of polonium. Grégoire (Compt. rend.,
1931, 193, 42—44).—The ratio I/i (/ the ionisation
current produced by a bundle of a-particles for the
solid angle 2k, i the current due to the charge carried
by them) for a-particles of Po is 0-765 X 105. Assum-
ing the a-particles to be practically all doubly charged,
the number of pairs of ions =2//i=(1-53+0-02) X 105.
From this and other results (cf. A., 1930, 8) the
number of a-particles emitted by Ra per g. per sec.
is 3-56 X 1010 (cf. A., 1929, 6). C. A. Silberrad.

Homogeneous groups of long-range a-particles
from radium-C. K. Phillipp (Naturwiss., 1931,
19, 618—619).—The Wilson cloud method provides
a further method of analysis of the long-range a-

particles from Ra-C. A. J. Mee.
a-Particles of the actinium series. P. Misciat-
telli (Atti 11l Cong. Naz. Chim., 1929, 388—394;

Chem. Zentr., 1931, i, 2164).—Measurements have
been made of the range of a-particles from Ra, Ac,
and Ac-X. A. A. Eldridge.

Absorption and scattering of y-rays. J. C.
Jacobsen (Z. Physik, 1931, 70, 145—158).—Measure-
ments of the relative absorption of y-radiation from
Ra and mesothorium™ indicate that absorption per
electron increases continuously with the at. no. of
the absorbing atom, and that the increase is greater
for radiation from Th-C" than from Ra.

A. B. D. Cassie.

Determination of niton in the atmosphere. W.
Messerschmidt (Physikal. Z., 1931, 32, 548—549).—
Apparatus for measuring the amount of niton in the
atm. is described. Results during different weather
conditions are illustrated. W. R. Angus.

Method of atomic disintegration. 1Il. Pose
(Physikal. Z., 1931, 32, 584).—The dependence of
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the vagueness of the observed groups of protons
emitted on disintegration (cf. this vol., 783) on the
experimental conditions or on vagueness of nuclear
levels is discussed. In the case of Al it is certain that
the first is the case. A.J. Mee.

Artificial disintegration of aluminium. M. de
Broglie and L. Leprince-Ringuet (Compt. rend.,
1931, 193, 132—133).—By the method previously
referred to (cf. this vol., 889) the “ velocity ” spectrum
(measured by the range) of the Il-particles (protons)
emitted by Al on bombardment with monokinetic
groups of a-particles of Po have been determined.
There is no continuous spectrum, only a series of
groups of range varying with the energy of the in-
cident particles. C. A. Silberrad.

Radioactive disintegration. F. Stober (Chem.
Erde, 1931, 6, 368—375).—Disintegration of radio-
active elements may be due to the action of cosmic
rays. L. J. Spencer.

Microcalorimetric determination of the life
period of polonium. A.Dorabialska (Rocz. Chem,,
1931, 11, 469—476).—The value of the half-life period
of Po, calc, from determinations of the variation in
heat production of a sample with time, is of the same
order as that determined by different methods. The
rate of decay is, contrary to Bogoiavlenski (A., 1929,
737), unaffected.by the altitude at which the sample
is kept. R. Truszkow ski.

Evidence for the spin of the photon from
light scattering. (Sir) C. V. Raman and S. Bhaga-
vantam (Nature, 1931, 128, 114—115).—Under
certain conditions of encounter between a mol. and
a photon, a change in sign of the circular polarisation of
the photon will occur. L. S. Theobald.

Neutron. R.M.Langer and N. Rosen (Physical
Rev., 1931, [ii], 37, 1579—1582).—The explanation of
at. and cosmic phenomena is simplified by assuming the
existence of a neutron, of small size and low energy,
formed by the combination of a proton and an
electron. N. M. Bligh.

Nomenclature and standards for biologically
effective radiation. M. Luckiesh and L. L. Hol-
laday (J. Opt. Soc. Amer., 1931, 21, 420—427).

Ideal gases at the highest temperatures ;
a discussion of the problem : matter and radi-
ation. K. Bennewitz (Z. Physik, 1931, 70, 429—
443).—Theoretical. " A. B. D. Cassie.

New light source for investigations in the blue
and ultra-violet. W. M. Cohn (Physikal. Z., 1931,
32, 559—561).—When Th, under certain conditions, is
bombarded by cathode rays a blue light is emitted
which can be used as a source of light for absorption
measurements and radiation in the blue and ultra-
violet. This blue light gives a continuous spectrum
between 2200 and 6000 A. with max. intensity at
4500 A. W. R. Angus.

Ultra-violet radiation. J. H. Clark (J. Opt.
Soc. Amer., 1931, 21, 240—247).—A ZnS method of
measuring ultra-violet radiation is described and the
results of 3 years’ observations on Baltimore sunshine
are given. W. Good.
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Band spectrum of boron hydride. W. Lochte-
Holtgreven and E. S. van der Vleugel (Z. Physik,
1931, 70, 188—203).—Two bands at X 4332-7 and
4367-1 A., duetoBH, were photographed under high
dispersion and analysed. Faint satelliteswere ascribed
to the isotopic mol. B10H. A. B. D. Cassie.

Spectrum of flame of carbon disulphide.
A.Fowler and W. M. Vaidya (Proc. Roy. Soc., 1931,
A, 132, 310—330).—The most characteristic bands of
the CS2 flame, extending from the blue to the near
ultra-violet, are due to S, mols. Many of the ultra-
violet bands are also due to S2, whilst fainter bands
in this region are attributed to SO. When the flame
is enclosed in a chimney, strong absoiption bands of
S02 appear. Similar results are obtained in experi-
ments on S and H2S flames, the latter also showing
bands of HO. The spectrum of the “ phosphorescent
flame ” of CS2, as photographed by Emeléus (A., 1926,
777), has been re-examined and found to include bands
of S2, SO, and OS, the SO bands being relatively much
stronger than in tho normal flame. Preliminary in-
vestigations have been made of a group of bands
in the ultra-violet which have been provisionally
attributed to COS. These have not been found in any
of the flame experiments. L. L. Bircumshaw.

Absorption spectra in relation to the colour of
solutions of iodine monochloride. A. E. Gil-
lam and R. A. Morton (Proc. Roy. Soc., 1931, A,
132, 152—167; cf. A., 1929, 977).—ICl solutions
show two colours, yellow (in AcOH and AcOEt) and
brown (in CCl14), corresponding with brown and violet
| solutions. Yellow solutions of IC1 in CCl4, CHC13,
AcOH, HC1, Et20, and AcOEt are characterised by an
absorption max. about 360 mg, the brown about
460 mg, mol. extinction cocff. being 150— 160 in each
case. The most important factor influencing the
colour and absorption spectrum of ICl solutions is
dichroism, conditioned by the occurrence or non-
occurrence of solvation. Aq. NaCl and HC1 solutions
of IC1 have a higher extinction cocff. than the others,
and there is a slight displacement of the max. towards
the shorter wave-lengths. This is considered to
indicate the formation of tho compounds IC1,HC1
and ICL.NaCl. The analogy with | solutions extends
to the variation of the coloursin certain solvents with
temp., and to the fact that traces of EtOH in CHC13
cause the 460 mg max.to be replaced by thatat 360 mg.

L. L. Bircumshaw.

Comparative absorption spectra of complex
chromic and cobaltic salts. (Mme.) M. Chatelet-
Lavollay (Compt. rend., 1931, 193, 30).—The differ-
ence in the frequencies (Av) of the max. of the ab-
sorption band in the ultra-violet of corresponding
luteo-, roseo-, and purpureo-chromic and -cobaltic
salts is const. (120 mm.-1). For the xantho-chromic
and -cobaltic salts Av is 340, but for the isoxantho-
cobaltic it is 120 mm.-1 The xanthochromic salt
belongs therefore to tho isoxantho-series and is
[Cr(NH3)50NO]CI2. C. A. Silberrad.

Radiation accompanying hydration of quinine
sulphate. M. Curie and M. Prost (Compt. rend.,
1931, 192, 1729—1730).—By working in a vac. (save
for H20 vapour from ice at —15°), it is shown that
the range of radiation emitted on hydration of quinine
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sulphate exceeds 1 mm. at a pressure of H20 vapour of
1mm. (cf. A., 1911, ii, 356; 1926, 910).
C. A. Silberrad.
Absorption in liquid and solid solutions of
rhodamine-B in a mixture of alcohol and collo-
dion. A. A. Dixon (J. Opt. Soc. Amer., 1931, 21,
259—261).—Experimental curves showing absorption
in relation to wave-length are given. W. Good.

Zeeman effect of the absorption lines of potass-
ium chromium selenate. K. Schnetzler (Ann.
Physik, 1931, [v], 10, 373—392).—KCr(Se04),,12H2
crystallises in the alum type, and has at —190° a sharp
doublet at 6710 A. The transverse Zeeman effect for
this doublet was investigated. A.J.Mee.

Ultra-violet absorption of benzene derivatives
and the theory of induced alternate polarity.
K. L. Wole and W. Herold (Z. physikal. Chem.,
1931, B, 13, 201—231).—The ultra-violet absorption
spectra of dil. solutions of a number of mono- and di-
substituted CeHfi derivatives are described. The
displacement of the first absorption band caused by
introduction of polar substituents may be calc, ad-
ditively for the p-disubstituted compounds without
regard to the charge, relative to the C@l6ring, of the
central atoms of the groups. The oscillation bands are
most marked in m-substituted compounds if tho
charges in the substituents are similar, and in p-
compounds if the charges arc of opposite sign; it
appears, therefore,that the strengthening or weakening
of the induced alternate polarity caused by the in-
troduction of one polar substituent, according to the
nature and position of the second substituent, is in
accordance with Vorliinder’s theory.

H. F. Gillbe.

Spectral region 20—40 g. J. Strong (Physical
Rev., 1931, [ii], 37,1565—1572).— % transmission and
reflexion are tabulated for several substances. S03
shows zero reflectivity at 20-75 and 8-7 g, where it has
strong absorption bands. R-MgO has a max. re-
flectivity at 23 g. lvl is transparent above 33 g.

N. M. Bligh.

Infra-red region of spectrum. |I1Il. Absorp-
tion spectrum of carbon disulphide. 1V. Mono-
chromator method in the infra-red. C. R.
Bailey and A. B. D. Cassie (Proc. Roy. Soc., 1931,
A, 132, 236—251, 252—257; cf. this vol., 144).—
I1l. Four bands, v 878, 1523, 2179, 2330 cm.-1, have
been located in the region 1—22 g; of these, the
first three have been resolved into P and R branches
with a frequency difference of 12—13 cm.-1 The
infra-red has been co-ordinated with the Raman
spectrum, and the fundamental frequencies of the
mol. are deduced. The mol. is rectilinear with
1one moment of inertia, 70 264X10"40 g.-cm.2 The
doublet structure of the Raman spectra of CS2 and
CO02 is attributed to the excitation of two types of
vibration associated with slightly different amounts
of energy and corresponding with two types of
linking. The force consts. characteristic of the
linkings in CS2 and similar mols. have been calc.
CS2 differs from CO, in having single linkings, the
C atom being apparently bivalent.

V.
the absorption tube all radiation emitted by the

The monochromator method eliminates from
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Neriist filament except the small range of wave-
lengths passing through the telescope slit.
L. L. Bircumshaw.
Raman effect in some gases. P. Daure and
A. K astler (Compt. rend., 1931,192, 1721—1723).—
The Raman spectra of H2 C2H2, C2N2 (at atm. pres-
sure), and H2 (saturated vapour at 130°) have been
determined with 4358-3, 4046-7, and 3650-1 of the
Hg arc. The two last give respectively Av=2330+5
and 3655+5 cm.-1; former results are confirmed.
C. A. SILBERRAD.
Anomalous polarisation of Raman radiation.
It. Bar (Naturwiss., 1931, 19, 463).—Conditions
under which anomalous polarisation of Raman lines
is manifested arc discussed and the polarisation
factors for CHC13, CClj, and CeH Gare given.
W. R. Angus.
Polarisation of Raman scattering by hydrogen
gas. S. Bhagavantam (Nature, 1931, 128, 70).—
Raman lines representing the rotational transitions
0— >2 and 1— >3 in H2 arc polarised only to an
extent of approx. 25%; polarisation of the vibra-
tion lines appears to be complete.
L. S. Theobald.
Circular polarisation in the Raman effect.
W. Hanle (Physikal. Z., 1931, 32, 556—558).—
Apparatus for investigating circular polarisation of
Itaman lines is described. The character and amount
of circular polarisation are the same for all Raman
lines arising from similar mol. vibrations. Linear
polarisation effects are compared with those obtained.
Comparisons of the effects with CCl4 and CHC13, and
with C«HGand PliMc and CeH4Me2, are made. Cor-
responding lines of different substances show the
same circular polarisation. W. R. Angus.

Intensity problems connected with the Raman
effect. J. Rekveld (Arch. Ncerland., 1931, [III a],
13, 73—120).—The ratio of the intensities of Stokes
and anti-Stokes Raman lines is expressed by an
equation derived on the assumption of thermo-
dynamic equilibrium between radiation and matter;
experimental values agree well with this theory. A
new optical method of determining h/k is based on
these intensity measurements. The dependence of
the scattered energy on frequency is discussed and
experimental data on CCl4, MeOH, and COMe2 are

given. A method of lieterochromatic photometry in
the ultra-violet is described. W. R. Angus.
Raman effect. A. Carrelli (Rend. Accad. Sci.

fis. mat. Napoli, 1930, 36, 61—68; Chem. Zentr.,
1931, i, 2169).—Raman rotation frequencies are
emitted with much smaller (0-001) intensity than
[he Tyndall frequency. For substances -which absorb
inthe ultra-violet the intensity of the Raman frequency
increases with diminishing wave-length more rapidly
than accords with the A4 law. A. A. Eldridge.

Intensity of rotation lines in the Raman effect
of diatomic molecules. E. Segre (Nuovo Cim,,
1930, 7, 380—387; Chem. Zentr., 1931, i, 2169).—
A gquantum-theoretical study. A. A. Eldridge.

Continuous Raman spectrum and its behaviour
at the critical point. G. Placzek and W. R. von
Wok (Z. Physik, 1931, 70, 287—292).—Determin-

ation of depolarisation of Rayleigh and Raman radia-
tion in liquids shows that the increase of continuous
radiation near a Raman line at the crit. point is
due to an increase of continuous Raman radiation
and not to an increase in Rayleigh scattering.
A. B. D. Cassie.
Effect of pressure on Raman spectra. S.
Bhagavantam (Nature, 1931, 128, 188).—Estimated
pressures at which distinctness of quantisation of the
different rotations would disappear in the commoner
gases are in agreement with observed pressures above
which lines in the rotational Raman spectrum are
replaced by a continuous spectrum.
L. S. Theobald.
Raman effectfor liquid hydrazine. S.Imanishi
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1931,
16, 1—7).—The spectra are nearly the same under
low dispersion, showing the NH3 N-H triplet fre-
guency (3210, 3289, 3339 A.), and two lower frequen-
cies duo to the N-N linking. The appearance of
this triplet in the N2H4 spectrum supports the poly-
merisation theory of liquid NH3. A value of 1000
cm.-1 is obtained for the N-N linking in liquid
N2H4. This may bo halved in the vapour state.
Gaseous N2H 4 dissociates into two NH2 groups on
absorption of light of a certain wave-length.
A. J. Mee.
Raman effect in amorphous solids. S. Bhaga-
vantam (Indian J. Physics, 1931, 6, 1—6).—Flint
glass shows the effect much more strongly then
crown. All the glasses show bands at about 500,
800, 1080, and 1330 cm.-1 The most prominent are
at 500 and 1080. A. J. Mee.

Raman spectra of inorganic crystals. [1II.
P. Krishnamurti (Indian J. Physics, 1931, 6, 7—13).
—The Raman spectrum of S crystals at the temp, of
liquid air, excited by 4358 A., was investigated. The
crystals absorb this radiation completely at room
temp., but at the temp, of liquid air they become
much lighter in colour, and the Raman lines appear
sharply. HgClIl2 crystals give a very strong line at
313 cm.“1 and a weaker one at 3-1 cm.-1, whilst
HgBr2 gives only one intense line at 187 cm.-1 The
MeOH solution of HgCI2 gives a slightly broadened
out line. (NH4)2HgCl4 powder gave a line at 273
cm.-1 A conc. ag. solution gave a broad line in a
similar position. A. J. Mee.

Raman spectra of sulphuric acid. R. M. Bell
and W. R. Fredrickson (Physical Rev., 1931, [ii],
37, 1562—1564; cf. A., 1930, 978).—As concentra-
tion decreases the lines decrease in number and
intensity and disappear; at this point a broad line
4817 A. appears, and persists in dil. solution. An
exception is 4566 A., present at all concentrations
and of increasing intensity with decreasing concentra-
tion. HNO3 gives a line of the same wave-length
and intensity variation. N. M. Bligh.

Raman effectin solutions of inorganic complex
salts. G. Joos and I. Damasciiun (Physikal. Z.,
1931, 32, 553—554).—Complex salts containing co-
ordinated H20 or NH3 groups were examined. None
of the aquo-co-ordinated complex salts exhibited
Raman displacements. Sulphates of hexammines
gave displacements corresponding with 9-1, 10-2,
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16-6, and 23-3 jx agreeing with infra-red data on solid
sulphates. A displacement is assumed to arise from
the ammine complex, and its value is determined by
the metallic radical, viz., Cu(NH3)4504 —24-8 [x
Cu(NH3)4C12 -24-5 jx; Zn(NH3)8S04and Zn(NH3)GCI2
—23-4 jx; Cd(NH3)&I2 —29-5 ix Niand Ag ammines
gave no shifts and Co ammines are unsuitable for
investigation because of their colour. Solutions of
NH3 exhibit three displacements corresponding with
(in order of sharpness) 3-0, 2-9, 3-1 a; Zn(NH3)0SO4
showed only two displacements, 3-1 (sharper) and
3-0 (x (weaker). The shift corresponding with 36-5 [x
shown by Zn(NH3)6Cl2 is explained as due to the
formation of (NH4)4ZnClG and the subsequent
dissolution of ZnCIG in ZnCl, gives rise to the
displacement. W. R. Angus.

Depolarisation of the lines of the CO03" ion
in the spectrum of light diffused by calcite. J.
Cabannes and (Mlle.) D. Osborne (Compt. rend.,
1931,193,156—158).—Revised figures for the Raman
lines of calcite are +28-13, +15-45, —15-74, —28-38,
—71-21, —108-73, -143-66, and -175-20 mm: 1
71-21, 108-73, and 143-66 are three of the four funda-
mental frequencies of the C03" ion (assumed plane).
The polarisation of 108-73 differs from that of the
other two, confirming the authors’ view (cf. A., 1930,
15) in opposition to Schaefer’s (cf. ibid., 1499).

C. A. Silberrad.

Raman spectra of some organic sulphides.
S. Venkateswaran (Indian J. Physics, 1931, &6,
51—74).—The Raman spectra of Me, Et, Pr, Bu“,
Bi+ and allyl sulphides, and of Me2S2 and Et2S2 have
been examined. The Me2S model is triangular.
There are two frequencies associated with the C-S
linking, one sharp and intense at Av 691, and one
diffuse at Av 746. These frequencies are not appreci-
ably affected by changes in the group attached to the
C atom, or by the difference in the chemical linking
between the S and G atoms. The disulphides show a
prominent line at Av 512 due to the S-S linking.
There is a difference between the linking of S atoms in
S, and in the disulphides, for this frequency is a good
deal lower than that obtained from fluorescence and
absorption bands for S vapour. The C-S and S-S
oscillations have a tendency to split into components
in Et and higher members of the series. There is a
slight shift in the C-S oscillation of Me2S in Me2S2
Allyl sulphide shows a prominent line at Av 1634,
characteristic of the ethylenic linking. There arc
also differences in the nature of the C-H band in the
normal and corresponding fso-compounds.

A. J. Mee.
Raman effect. XI. Raman spectra of cyano-
gen compounds. A. Dadieu (Monatsh.,, 1931,
57, 437—468).—Method and results are given.

Constitutional relations in carbimides, thiocarbimides,

carbvlamines, and HCN are discussed. W. Good.
Raman effect. XII. Raman spectra of chlor-
inated hydrocarbons. M. Pestemer (Monatsh.,

1931, 57, 469—487).—The results of an experimental
study of the Raman effect in 15 chlorohydrocarbons
are given and discussed. W. Good.
Raman effect. XI1Il. Raman spectra of halogen
derivatives. A.Dadieu and K. W. F. Kohlrauscii

(Monatsh., 1931, 57, 488—511).—6 org. halogen com-
pounds are examined for the first time. The results,
as well as those for 5 other compounds, are given and
discussed. W. Good.
Thermoluminescence excited by exposure to
radium. F. G. wick (J. Opt. Soc. Amer., 1931, 21,
223—231).—This has been experimentally studied in
CaS04 containing a small amount of Mn and in
fluorite. The effect of subjecting these materials to
high pressure before and after exposure to Ra was
also studied. W. Good.

Radiation from phosphors in strong varying
electric fields. Il. Ilinderer (Ann. Physik, 1931,
[v], 10, 265—295).—The behaviour of different phos-
phors in const, and changing electric fields is investig-
ated. For a ZnS-Mn phosphor the intensity of the
light is dependent on the metal content for both types
of field. A new- method of determining the duration
of the luminescence of phosphors in an electric field is
described. The duration of the luminescence for
ZnS-Mn phosphors is independent of the centre size
and field strength and lies between 9 and 10 sec.

A. J. Mee.

Fluorescence of bonellin. C. Dhf£ire and M
Fontaine (Compt. rend. Soc. Biol., 1931, 105, 843—
846; Cliem. Zentr., 1931, i, 2218).—Solutions of
bonellin (from Bonellia viridis) in EtOH, Et20, and
pyridine exhibit 3 fluorescence bands. The living
animal fluoresces (red) only in intense violet and
ultra-violet light. A. A. Eldridge.

Additive colouring of alkali halide crystals.
I. Macroscopic diffusion. E. Rexer (Z. Physik,
1931, 70, 159—187).—Diffusion of Na into rock-salt
was studied at different temps, and for different
samjiles of crystal. A. B. D. Cassie.

Molecular association and optimum of fluor-
escence : influence of salts. E. Perrin (Compt.
rend., 1931, 192, 1727—1729).—The more rapid
decrease of fluorescence with increasing concentration
and the smaller optimum concentration of a solution
of fluorescein in one of KC1 (3-9N) as compared with
one in H2 support the view that the decrease in
fluorescence on increasing concentration beyond the
optimum is due to association of mols. (cf. A., 1889,

554). The mechanism of the deactivation is discussed
(cf. A., 1930, 133). C. A. Silberrad.
Phosphorescence of zinc sulphide. 1. Ex-

plosion method. R.Coustal (J. Chim. phys., 1931,
28, 277—298).—A mixture of Zn powder and flowers
of S, with S slightly in excess of mol. proportions, on
explosion yields ZnS. The phosphorescence of the
pure substance is similar to that of ZnS prepared by
older methods and activated by Cu. The presence
of Pb has no effect on the phosphorescence, but Mn,
Fe, Co, Ni, and Cu are extremely active. Other
metals change the phosphorescence slightly, non-
metals very little, whilst compounds frequently
displace the phosphorescence towards a longer wave-

length. J. W. Smith.
Phosphorescence of zinc sulphide. Il. Physical
study. R. Coustal (J. Chim. pliys.,, 1931, 28,

345—361; cf., preceding abstract).—Two phosphoro-
meters are described; one aims at rapidity of measure-
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ment and the other at accuracy. The decrease of
intensity | of pure, phosphorescent ZnS with the time
tis given by I = C/t'] where C is a const, depending
on the size of the crystals of ZnS and n is a funotion
of the temp. E. S. Hedges.

Relation of the intensity of fluorescence to the
concentration in solid solutions. A. A. Dixon
(J. Opt. Soc. Amer., 1931, 21, 250—258).—Experi-
mental investigation of fluorescence in both liquid
and solid solutions (rhodamine-B in EtOH-collodion)
shows that the intensity of fluorescence increases
exponentially with a decrease in concentration over a
wide range. W. Good.

Accuracy obtainable with gas-filled photo-
electric cells. W. R. G. Atkins (Sci. Proc. Roy.
Dublin Soc., 1931, 20, G7—73).—A gas-filled CsH
cell, after a momentary glow discharge, showed 33%
variation in emission at 143 volts anode potential.
The sensitivity decreases about 2% per min. and
subsequently rises. A KH gas-filled cell similarly
tested varied 2% at 5 microamp. and 59 volts and
more at 166 volts. Measurements should be made
immediately after a discharge, which should be
momentaiy, as the sensitivity falls 2% at 166 volts
and more than 3% at 59 volts. C. W. Gibby.

Influence of water in photo-electric cells.
It. Audubert (Cornpt. rend., 1931, 193, 165—166).—
The explanation of the photo-electric effect as due to
the photolysis of H20 (cf. A,, 1930, 173) is supported
by the fact that electrodes of Cul, Cu20, CuO, Ag2S,
or Hg2l2 in various non-aq. solvents, e.g., COMe2
Et20, jVIeOH, MeOAc, etc., rendered conducting by
Nal, give relative to a Hg2Cl2 electrode, a const,
potential, but no photopotential. The presence of
very little H20 causes such to appear, its influence
being chiefly exerted as an adsorbed layer on the
electrode. C. A. Silberrad.

Photo-electric effect in GuX-Gu rectifier.
E. Perucca and R. Deaglio (Ann. Physik, 1931, [v],
10,257—261).—The general photo-electric phenomena
occurring in a Cu20-Cu cell are described, compli-
cating factors being pointed out. A. J. Mee.

Photo-electric effect in the CuaO-Cu rectifier.
0. von Auwers and H. Kerschbaum (Ann. Physik,
1931, [v], 10, 262; cf. preceding abstract).—The work
of the two sets of investigators is compared, and
differences are indicated. A. J. Mee.

Photo-electromotive force in cuprous oxide
crystals. H.Dember (Pliysikal. Z., 1931, 32, 554—
556).—An e.m.f. within a- crystal can be originated
by a light source only if the light is able to liberate
electrons so that these may diffuse in the interior of
the crystal. Observations preclude the contributory
effect of a unidirectional layer. W. R. Angus.

Electric spectrum of water. M. Alimowa (Ann.
Physik, 1931, [v], 9, 176—178).—Using the method
of damped oscillations a value fi-OOliiO-O0I was found
for wR of H20 in the range of wave-lengths 2200—
2900 mm. W. Good.

Dielectric strength of degassed liquids. L.
Inge and A. W alker (Z. tech. Physik, 1930, 11,
369—372; Chem. Zentr., 1931, i, 2022).—At temp.
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and pressures sufficiently removed from the vaporis-
ation temp, and pressure the dielectric strength of
well-degassed xylene is independent of pressure. For
a.c. the val. decreases with rise of temp., but remains
const, for d.c. or discharge. A. A. Eldridge.

Dipole moment and spatial configuration of
some inorganic halides. E. Bergmann and
L. Engel (Z pliysikal. Chem., 1931, B, 13,232—246).
—The dipole moments of a number of halides and of
Fe(CO)5, dissolved in CéH Bor CCl4, have been deter-
mined. SbCIBpossesses a definite moment, and one
Cl atom therefore occupies a position in the mol.
different from that of the other 4; a similar condition
obtains for Fe(CO)5. The moments of SiCl4and TiCl4
are zero and the compounds are therefore of tetra-
hedral structure, but SnCl4 is anomalous in possessing
a moment of 0-8 X 10-18; the possible structure of the
mol. is discussed. Measurements with trihalides indi-
cate a pyramidal structure. H. F. Gillbe.

Reactions of atoms. M. P6lanyi (Z angew.
Chem., 1931, 44, 597—602).—The general problem of
the reaction of atoms with mols. is discussed and the
“ rarefied flame ” (A., 1928, 1339) and the diffusion
methods for the study of the action of Na atoms on
the halogens, halogen acids, and Hg halides are out-

lined. The investigation has been extended to the

Me halides. H. Ingleson.
Internal structure of solid inorganic com-

pounds at high temperatures. 11l. Electrical

conductivity, diffusivity, and reactivity of some
spinels in the solid state. W. Jander and W.
Stamm (Z. anorg. Chem., 1931, 199, 165—182; cf. A,,
1930, 1351).—The conductivity of ZnO at 400—1030°
and of MgO at about 1000° shows these compounds
to be electronic conductors, and A120 3 is probably of
the same type. In ZnAl204 and MgAI20 4 the con-
ductivity at 900—1100° is mainly ionic, whereas in
MgCr20 4 and ZnCr204 it is electronic. Measurements
of the rate of diffusion of these compounds into each
other and the rate of reaction with MgO, Cr203, and
Al120 3 at 1230° show that Al and Cr exchange places
more rapidly than Mg and Zn. From these results it
is concluded that MgAI20 4 and ZnAl20 4 have ionic
lattices at 900—1250°. R. Cuthill.

Electric conductivity and optical absorption in
metals. E. H. Hall (Proc. Nat. Acad. Sci.,, 1931,
17, 392—401).—A theoretical discussion.

J. W. Smith.

Electric conductivity and optical absorption
in metals (supplementary). E. H. Hall (Proc.
Nat. Acad. Sci., 1931, 17, 427—430).—Transit con-
ductivity in optical experiments is dependent on the
ratio wave-pcriod/transit period in the same general
way in which, according to both the Thomson formula
and the Wilson-Jeans formula, free-electron conduct-
ivity is dependent on the ratio wave-period/free-path
period. E. S. Hedges.

Dispersion of aluminium in the range 11—
2-3A. H. Steps (Naturwiss., 1931, 19, 617).—The
dispersion curve for Alis normal within this range.

A. J. Mee.

Indices of refraction of liquids. M. Masius and
W. E. Lawton (J. Opt. Soc. Amer., 1931, 21, 232—
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239).—A theoretical treatment of the determination
of the index of refraction of a liquid enclosed in a
hollow prism. AV. Good.

Invariant of magnetic rotation of some fused
organic substances. C. Salckanu (Compt. rend.,
1931, 193, 161—162).—If A is Aerdet’s constant, n
refractive index, and d density, the expression And/
(jiz—1)2 should be independent of the physical state
(cf. A., 1927, 8; this vol.,, 148). From m. p. to
180° for 2-MeCi10H7, CHPh3, and phenanthrene it
increases slowly with rise of temp. This is probably
connected with the effect on the strong magnetic dis-
persion of these substances of change in position of
the absorption bands with temp.

C. A. Silberrad.

Magneto-electric rotatory power. J. Bec-
querel and L. Matout (Compt. rend., 1931, 193,
158—161; cf. this vol., 787).—An alternative explan-
ation of the phenomenon. With xenotime two kinds
of absorption bands, quite distinct from each other,
were observed. C. A. Silberrad.

Rational system of symbols for organic and
inorganic compounds. W.Madeltjng (Z. Elektro-
ohem., 1931, 37, 377—378).—Supplementary to a
previous paper (this vol., 548). R. Cuthill.

Exact partitioning [of space] and co-ordination
number. F. Laves (Z. Krist,, 1931, 78, 208—241).
—The connexion between 11 possible methods of
partitioning of space and the relations between the
co-ordination numbers of the constituents of a com-
pound AnB,, are discussed; G. A. Silberrad.

Single electron linking. J. H. Simons (J. Physical
Chem., 1931, 35, 2118—2124).—A discussion. The
hypothesis of a single electron linking as a valency
force is regarded as invalid and in direct opposition
to electronic theories of valency. The parachor can-
not be employed to establish the existence of such a
linking. H. F. Gillbe.

Quantum mechanics applied to benzene prob-
lems. 1. Electron configurations of benzene
and its derivatives. E. Huckel (Z Physik, 1931,
70, 204—2S6).—Six detached electrons determine the
aromatic character of ring systems. Wave mechanics
is applied first to a system with one electron associated
with each CH group, and, secondly, to an electron
moving in the potential field due to the ring and
remaining detached electrons. The second method
indicates that the ring may be regarded as a quasi-at.
core, and that the detached electrons form completed
groups of 2, 6, 10, etc. electrons : 2 electrons form an
ordinary covalent linking, and 6 the Cé6H6 ring.
These groups are complete even when the number of
detached electrons does not equal the number of mem-
bers of the ring, e.g., Ph~K+ Term values due to
different electron configurations are determined, and
details of the different hydrobenzenes are discussed.

A. B. D. Cassie.

Energy relationships of inorganic halides.
Determination of atomic radii. E. Berc.manx
and L. Engel (Z. physikal. Chem., 1931,13, B, 247—
267).—By assuming that the direction of operation
of a valency force is governed by the polarisation of
the atoms concerned, and that the homopolar linking
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approximates to an extremely deformed ionic linking,
it is shown that the configuration of trihalides must
be pyramidal, and not planar, and that SnCl4 also,
unlike CCl4 and SiCl4, is of pyramidal structure (cf.
this vol., 999). A method for calculating from the
electronic polarisation the distance between the central
and outer atoms in such compounds is described;
the vals. of the at. radii, calc, from the results so
obtained, are in close agreement with those in the lit.
The formula used is applicable both to dil. solutions
and to gases. H. F. Gillbe.

Theoretical magneton numbers in Weiss units.
C. J. Gorter (Nature, 1931, 128, 65S—69).—Theo-
retical values given by various authors for the rare
earths and the Fc group are compared.

L. S. Theobald.

Magnetic susceptibility, absorption spectra,
and constitution of iron nitrososulphides. L.
Cambi and L. Szego (Atti R. Accad. Lincei, 1931, [vi],
13, 168—172).—The magnetic susceptibility of the
tetra- and hepta-nitroso-salts indicates that they are
ferrous-ferric compounds containing halogenoid NO
groups, and this structure is supported by the absorp-
tion spectra of the two series of salts in the visible
and ultra-violet regions. 0. J. AValker.

Oxide hydrates and active oxides. XLIII.
Magnetic susceptibilities of preparations of hydr-
ated ferric oxide. G. F. Huttig and H. Kittel
(Z. anorg. Chem., 1931, 199, 129—148; cf. this vol.,
804).—Goethite and anbyd. Fe203 are paramagnetic.
Variations in the susceptibility, « of anhyd. Fc203
are due to the presence of varying amounts of the
unstable y form, to incomplete crystallisation, and to
deviations of the ratio Fe : 0 from the value 2 : 3, an
excess of either Fc atoms or dissolved 0 causing a
marked increase in *.  The hydrohcematites are ferro-
magnetic, « decreasing with increase in the field
strength. The products formed by reaction of ferric
salts with ag. NH3 are initially paramagnetic, but
tend to become ferromagnetic on ageing.

R. Cuthill.

Number of magnetons in ferromagnetic sub-
stances. A. Wolf (Z. Physik, 1930, 70, 519—538).
—Theoretical. The number of magnetons per ferro-
magnetic clement is calc, assuming the constituent
atoms in possible states of different multiplicity.

A. B. D. Cassie.

Diamagnetism and the colloidal state. S. R.
Rao (Nature, 1931, 128, 153).—AVith colloidal C,
diamagnetic susceptibility, x, decreases in proportion
to an increase in surface area of a given mass. With
Sb and Bi, the decrease of x can be explained by a
fall due to reduced particle size and to oxidation (cf.
A., 1930, 673). L. S. Theobald.

Diamagnetism of liquid mixtures. V. C. G
Trew and J. F. Spencer (Nature, 1931, 128, 152).—
A reply to criticism (this vol., 900).

L. S. Theobald.

Valency and diamagnetism of titanium in the
tetrachloride. V. 1. Vaidyanathan (Nature,
1931, 128, 1S9).—The diamagnetism of TiCl4 (—0-287
X 10-6 at 35°) suggests that the paramagnetism of Ti
is due to the two pairs of valency electrons being in
different orbits. In Ti compounds, paramagnetism
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is due to the unsyinmetrical nature of the valency
linkings. L. S. Theobald.

New relation between electrical resistance and
energy of magnetisation. W. Gerlacii and E.
Englert (Nature, 1931, 128, 151—152).—Above the
Curie point the decrease of resistance of ferromagnetic
wires is proportional to the square of the true magnet-
isation, and at temp, just above this point the external
field produces true magnetisation and a form of
ferromagnetic magnetisation. True magnetisation
diminishes electrical resistance proportionately to
the true magnetic energy. L. S. Theobald.

Sugden’s parachors. V. Mercaptans. 13
Singh and It. Singh (J. Indian Cliem. Soc., 1931, 8,
209—213; cf. A., 1930, 1349).—The parachors of
various mercaptans indicate absence of association.

It. Cuthill.

Heat of evaporation of water and specific
volume of saturated steam up to 310° (100-7
atm.). M. Jakob and AV. Eritz (Tech. Mech.
Thermodyn., 1930, 1, 173—183, 236—240; Chem.
Zentr., 1931, i, 2028).—Aralues correct to 0-25% are
given, A. A. Eldridge.

Exchange of energy between organic molecules
in a molecular beam and metallic surfaces.
F. 0. Rice and H. T. Byke (Proc. Roy. Soc., 1931,
A, 132, 50—66).—No decomp, of COMe2 or HgMe2
was observed when a mol. beam of these substances
collides with a Pt target at temp, up to 1600°, from
which it is concluded that no adsorption of any
appreciable fraction of the mols. or the trapping of
mols. in surface crevices occurs. Afhen COMe2vapour
or HgMe2 comes into temp, equilibrium with a target
at 1600°, the fraction of mols. having the energy of
activation 65,500 g.-cal. is too small to be detected.
It. is concluded that the transfer of energy from a
heated target to the internal degrees of freedom of an
org. mol. is not 100% efficient. AATien COMe2 or
HgMe2in a mol. beam collides with a heated AVtarget
no decomp, takes place up to 1085°, after which a
surface reaction occurs with formation of AVC and
liberation of CO and H2. With a Ta target a similar
reaction begins at 1400°. L. L. Bircumshanv.

A tetrahedrally symmetrical field of influence
as a general structure unit of all crystal lattices.
R. Reinecke (Z. Krist., 1931, 78, 334—362).

Lattice distance of bismuth and its reflective
power for X-rays. E. Adinolfi (Rend. Accad.
8ci. fis. mat. Napoli, 1930, 36, 69—75; Chem. Zentr.,
1931, i, 2163—2164).—The value 3-970+0-005 A. is
recorded. A. A. Eldridge.

Crystal structure of silicon. A. G. Nasini and
A. Cavallini (Atti 111 Cong. Naz. Chim., 1929, 463—
470; Chem. Zentr., 1931, i. 2163).—Specimens of Si
prepared in various ways always possessed a structure
of the diamond type; o 5-21 A. Differences in the
interference lines in accord with Lane’s formula were

observed. A. A. Eldridge.
Lattice constants of rhenium. K. Moeller
(Naturwiss., 1931, 19, 575).—Using a precision

method, the following values have been obtained :
'+ 2-755, ¢ 4-450 A., c/a 1-615 (cf. A., 1929, 382; this
Tol., 448). J. AV. Smith.
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Cold-working of platinum wires and fibrous
texture thereby produced. G. Greenwood (Z
Krist.,, 1931, 78, 242—250).—Cold-working of Pt
wire produces a fibrous structure, the crystallites
arranging themselves so that [111] is approx. parallel
to the direction of drawing (cf. A., 1929, 743). The
effect is more marked towards the centre of the wire.
The unit cell has a 3-912 A. (cf. A., 1925, ii, 447).

C. A. Silberrad.

Crystal structure of anhydrous halides of
bivalent metals. A. Ferrari (Atti 111 Cong. Naz,
Chim., 1929, 452—460; Chem. Zentr., 1931, i, 2162).—
A tabulation and discussion. A. A. Eldridge.

Apparent hemihedrism of crystals of lead
chloride and some other salts. F. D. Mites (Proc.
Roy. Soc., 1931, A, 132, 266—281).—The fact that
etch figures on the faces of a crystal may indicate
a symmetry lower than that usually ascribed to the
crystal is discussed. The phenomenon is probably
due to the asymmetry of the etching agent. In
certain conditions PbCI2 (normally showing holo-
hedral orthorhombic symmetry) can be obtained
from hot solutions containing dextrin in microscopic
crystals consisting of a single form (bisphenoid) which
can have onlyaxial symmetry. The same phenomenon
is shown to a smaller extent by PbBr2 and HgBr,.
In each case the identity of the anliyd. normal crystal
and of the modification was confirmed by chemical
analysis and by X-ray powder diagrams. The four
Pb atoms in the PbCI2 structure lie in the planes of
simple symmetry (100) and (200), in an approx.
hexagonal close packing. L. L. Bircumshaw.

Spinel structure : example of variate atom
equipoints. T. F. AV. Barth and E. Posnjak (J.
Wash. Acad. Sci., 1931, 21, 255—258).—Comparisons
of the observed and calc, intensities on MgFe20., and
MgGa20 4 show that, instead of having Mg in 8/ and
(Fe, Ga) in 16c, 8 (Fe, Ga) ions occupy positions in
8/ and 8 (Fe, Ga) ions and 8 Mg ions are in 16¢c. The
possibility that different atoms replace one another
in structurally equiv. positions of a crystal in this
way is probably not confined to spinels. It is pro-
posed to call unit cells of such crystals “ cuts with
variate atom equipoints.” N. H. Hartshornk.

Structure of Tutton’s salts. I1l. A. Hofmann
(Z. Krist., 1931, 78, 279—333; cf. this vol., 415).—
The following values are now given for a, b, c, for
the series M’MIJ[(S04)2,6H20 : M‘MIG (NH 4)2Zn,
9-205. 12-475, 6-225; (NH4)2Cd, 9-35, 12-705, 6-27;
(NH4)2Fe, 9-28, 12-57, 6-22; K.,Mg 9-04, 12-24, 6-095;
TI2Mg 9-22, 12-42, 6-185; (NH4)2Mg(Se04)2,6H20,
9-42, 12-72, 6-30. The unit cell contains 2 mols.;
space-group C%. A complete structure is deduced
indicating physical properties in good agreement with
the facts. The small effect of change in Mu is ex-
plained by the ion being surrounded by an octahedron
of 6H20. The structure can be represented as
pseudocubic, closely resembling that of the alums.

C. A. Silberrad.

Crystal structure of lithium iodate. AV. H.
Zachariasen and F. A. Barta (Physical Rev., 1931,
[ii], 37, 1626—1630).—The crystals are hexagonal
with 2 mols. per unit cell; space-group JX0;
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a 5-469fi;0-003,
and grouping are detailed.

¢ 5-155fi;0-005 A. Atom positions
N. M. Bligh.

of tysonite. |. O ftedal
1931, B, 13, 190—200).—
Tysonite has a 7-124+0-007, c 7-2S0+0-007 A.;
space-group Dh,, or possibly DJ; the unit cell
contains 0 mols. The structure appears to be
simpler than that previously described (A. 1929,
1223). ' H. F. Gillbe.

Lattice dimensions and space-group of braun-
ite. G. Aminoff (K. Svensk. Veten. Handl.
Stockholm, 1931, [iii], 9, No. 5, 14—22).—The space-
group is probably Df,,. The unit cell, a 13-2S, ¢ 18-58,
contains 8 mols. of 3MnNMn03,MnSi03.

L. J. Spencer.

X-Ray diffraction by incandescent carbon.
M. H irata (Sci. Papers Inst. Phys. Chem. Res. Tokyo,
1931, 15, 219—220).—The positive and negative
incandescent electrodes of a C arc were examined by
X-rays. The thermal expansion of graphite takes
place in the direction perpendicular to the (002) plane.
Reflexions due to the oblique planes and to second
order (002) in the incandescent state are much
diminished in intensity. W. Good.

Nature of the specific properties of molecular
surface fields. Structure of active charcoal and
the inversion effect for heats of adsorption and
wetting. Il. B.Iljin and J. Simanov (Z. Physik,
1931, 70, 559—561; cf. this vol.,, 421).—Debye
photographs which showed no difference in structure
between hydrophobic and quasihydrophilic C detected
2% of graphite deposited on the hydrophilic form.

A. B. D. Cassie.

A-Ray investigations of the crystals of copper
formate dihydrate. M. Prasad and H. M. Mapara
(Indian J. Physics, 1931, 6, 41—49).—The rotating-
crystal method gives a 8-952, b 6-726, c 8-235 A .;
the unit cell contains 4 mols.; they are asymmetric.

A. J. Mee.

Crystal form of paraffin hydrocarbons. G. H.
Graves (Ind. Eng. Chem., 1931, 23, 762).—Photo-
micrographs of synthetic hydrocarbons containing
22, 23, 30, and 40 C atoms are given. The cryst.
plates are similar in form to the waxes C18H38 to
C43H 8Sobtained from paraffinwax. T. A. Smith.

Crystal structure of methane. H. H. Moor
(Proc. K. Akad. Wetensch. Amsterdam, 1931, 34,
660—662).—The separation of the C and H atoms in
solid CH4 at 20-5° abs. is 0-09 A., whereas the value
deduced from infra-red data is 1-13 A. The space-
group structure is T;,. W. R. Angus.

Crystal structure of natural amino-acids and
related compounds. J.D.Bernal (Z Krist., 1931,
78, 363—369).—The following data are-given: di-
mensions of unit cell, a, b, ¢, (where not 90°) p, no. of
mols. therein, and space-group: a-glycine 5-04,
12-1, 5-41, 111°38', 4, 0"2pi; p-glycine 5-18, 6-18,
5-29,114° 20, 2, Gfn; Z-cystine 5-40, 57-8, 5-40, 120°, 6,
D 66X ; rfZ-alanine 6-0,12-0,5-8, 4, CtJjn (pseudo bum);
(Z-alanine 6-0, 12-1, 5-75, 4, F4212121 (pseudo bnm);
d-phenylalanine 30-8, 11-0, 4-8, 8, F4212121; 2
aspartic acid 5-1, 6-9, 15-1, 96°, 4, C"2j; asparagine
5-6, 11-8, 9-S6, 4, F42j2121; Z-glutamic acid 7-06,

Crystal structure
(Z. pliysikal. Chem.,
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10-3, 8-75, 4, F4212121; diketopiperazine 5-19, 11-5,
3-96, 83°, 2, Clh2a-, a-glycylglycine, 7-7, 9-56, 9-5,
125° 20', 4, C.~a; P-glycylglycine, 17-3, 4-65, 8-4,
125° 20", 4, Ci/,2,a; y-glycylglycinc, 8-1, 9-36, 7-7, 4,
C\bc; diglycylglycine dihydrate 22-0, 9-8, 4-7, 4,
Cltca\ BaCl2glycine 7-96, 14-7, 9-21, 4, V'fcmn.
i3-Glycine is obtained by adding EtOH to a glycine
solution. Diglycylglycine was obtained in only one
form, whether crystallised from H20 or aq. EtOH.
The positions of the atoms are sketched.
C. A. SILBERRAD.
Physico-chemical researches on amino-acids.

VII. T. Yaginuma and K. Hayakawa. VIII.
T. Yaginuma (J. Soc. Chem. Ind. Japan, 1931,
34, 215—216b, 216—218b).—I. The identity of a

substance isolated in a biochemical research by S.
Shiraishi, and believed to be histamine picrate, has
been confirmed by comparing its crystallographic
properties with those of chemically prepared histamine
picrate. The latter is monoclinic, sphenoidal, 3
100° 39, a:b:c=1-2216 :1:1-2266. Values of na
np, ny, and v for three wave-lengths are given.

1. d- and Z-Leucine have the following crystallo-

graphic  properties : orthorhombic, a:b:c=
1-5139 :1:1-0025, na 1-5331, rip 1-5361, nv 1-5514.
d- and Z-Norleucine are orthorhombic, a :b:c=
1-3924 : 1 :2-8662; na 1-5100, np 1-5104, nY 1-5385.
N. H. Hartsiiorne.
Theory of X-ray interference in p-azoxyanisole.
E. Buchwald (Ann. Physik, 1931, [v], 10, 558—578).
—Simple models are proposed for the explanation of
the interference of X-rays in p-azoxyanisole observed
by Hermann and others. In a magnetic field all
the aggregates are arranged in the same direction,
and the max. are perpendicular to the N-S direction;
without the field the aggregates are irregularly dis-
posed, and the max. are given, not by Bragg’s formula,
but by that of Keesom. A. J. Mee.

X-Ray diffraction of organic substances in
the solid and liquid state. S. Tanaka, G. Okuno,
and A.-Tsuji (Mem. Coll. Sci. Kyoto, 1931, A, 14,
67—71).—From a study of the relation of the crystal
lines to the liquid bands it is concluded that the
crystal planes which produce intense reflexion seem
to maintain their properties when the crystal becomes
liquid. W. Good.

Relation between m. p. and crystal structure.
A. Ferrari (Atti 11l Cong. Naz: Chim., 1929, 449—
451; Chem. Zentr., 1931, i, 2162—2163).—The m. p.
is considered to depend on the number, mass, and
distance of the atoms surrounding a given atom.
Increasing distance should depress the m. p. The
m. p. of halides of univalent metals falls with increas-
ing radius of the negative ion. A regular depression
of m. p. is not observed when the crystal structures
of the halides differ, as in halides of bivalent metals.
For elements of similar structure and nearly equal
at. radii (V, Mo, W, Ta) the m. p. is given approx.
by the formula 2700V/at. wt./a2, where a is the
length of side of the unit cell. In body-centred lat-
tices the m. p. is approx. proportional to at. wt.
For Al, Ag, and Au the formula 400 X at. wt.1 holds.

A. A. Eldridge.
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Micelle structure of the wool fibre. J. B.
Spearman (Proc. Boy. Soc., 1931, A, 132, 167—191;
cf. A., 1930, 1370).— On immersion in H20, dry Cots-
wold wool fibres increase in length and diameter by
1-19 and 17-5%, respectively. The intor-micellar dis-
tance in the dry fibre is of the order of 6 A., but in
fibres swollen in H20 it is 41 A. The internal surface
of the fibre is estimated as 0-77 x 10° sq. cm./g. approx.
The total inter-micellar H2 adsorbed by wool from
saturated air is 20-5% of the dry wt. The value
deduced from a study of the change in rigidity of
wool with H20 adsorption is 21-6%. The energy
required to stretch wool fibres is less in HCO02H and
AcOH than in H20, and observations on swelling in
the two acids suggest that their action on wool is
due to a reversible destructive action on the micelle
structure, the long-chain protein mols. being partly
freed from one another. Ag. solutions of a number
of other acids have the same action on wool.

L. L. Bircumshaw.

Relation of ferromagnetism to conductivity.
H. Sachse (Z. Physik, 1931, 70, 539—547).—The
difference in electrical conductivity of Fe203 and
Pe30 4 observed by Ghosh (this vol., 673) is too great,
and probably bears no relation to their different
magnetic properties. A. B. D. Cassie:

Anisotropy of magnetisation in ferromagnetic
single crystals. F. Bloch and G. Gentile (Z
Physik, 1931, 70, 395—408).—Theoretical. An in-
vestigation of interaction of elementary magnets in
ferromagnetic single crystals. A. B. D. Cassie.

Cohesion of natural fluorite crystals. E.
Rexer (Z Krist.", 1931,78,251—256).—Using Blank’s
method (cf. A., 1930, 845) the mean tensile strength
perpendicular to an octahedral face of fluorite varied
from 1323 to 4930 g. per sq. mm. for crystals of
various origins, the purest giving the lowest figures.
Variations are due to impurities (cf. A., 1930, 675).

C. A. Silberrad.

Deformation of crystals at high pressures and
temperatures. F. Heide (Z. Krist,, 1931, 78,
257—278).—Using Rose and Mugge’s apparatus (cf.
A., 1923, ii, 852) pressures up to 17,000 atm. and
temps, to 400° applied to crystals of barytes, ccelestite,
and anglesite caused translations along (001), (011),
(102), (010), and probably (110), and slipping with
X1=(110), X2=(110). Heat greatly facilitates the
action of pressure. The production of Grahmann’s
modifications of barytes and coelestite by heat (cf.
A., 1913, ii, 586) is confirmed. C. A. Silberrad.

Mutual orientation and the forces at crystal
faces. C. A. Sloat and A. W. C. Menzies (J.
Physical Chem., 1931, 35, 2005—2021).—KCN, KBr,
RbCI, and RbBr, when deposited on PbS, are oriented
if contamination of the surface of the substrate by
oil is prevented. Royer’s results with the substrate
NaCl have been confirmed, except for RbCl. In salts
which exhibit orientation the ratio of the radius of
the anion to that of the cation is relatively large;
the tendency to orientation therefore increases with
decrease of symmetry of the field of the ion pair.
Mutual orientation is readily obtained by using an
org. solvent, and is favoured by solvents of low
dielectric const. The apparent hydrophobia of galena
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is due merely to the affinity of the mineral for grease.
The orientation of salts on Ag demands a smaller
difference of parameter than does that on a salt
substrate; the results described are attributed to the
presence of a positive charge on the Ag crystal. The
change of habit observed when crystals grow in pre-
sence of a foreign substance is not due to preferential
adsorption. The forms of NH4CL and NH4Br which
are stable at high temp, are oriented when deposited
from the vapour phase on NaCl or KOI. Mutual
orientation does not apparently occur between electro-
valent and covalent compounds. H. F. Gillbe.

Dimorphism of certain higher aliphatic com-
pounds. J. W. C. Phillips and S. A. Mumford
(J.C.S., 1931, 1732—1737).—Cetyl and octadecyl acet-
ates, cetyl chloride, and Et cetylmalonate show mono-
tropic dimorphism. The large and transparent crys-
tals first obtained when the liquid is cooled are
transformed into a finer, more opaque, and higher-
melting form when seeded with crystals which have
been cooled below 0°. Cetyl bromide, cetyl iodide,
margaronitrile, Et margarate, and Et cetyl ether can
only be said with certainty to exist in one form,
although it is possible that another is produced
momentarily. In the first three cases the modification
obtained corresponds with the [3-variety of the first
substances mentioned, and in the case of the latter
two compounds to the a-form. The margaric ester
on further cooling changed into a more opaque form,
the transition temp, being 14-5+3°. This behaviour
is not shown by the palmitic and stearic esters. The
cooling curves of the other compounds and also of
n-hexadecane show no discontinuity down to —10°,
although that of cetyl alcohol showed a well-defined
discontinuity at about 40°. A. J. Mee.

Physics of real crystals. A. Smekal (Physikal.

Z., 1931, 32, 581—583).—A summary of recent work.
A. J. Mee.

Calculation of the latent heat of fusion of
camphor from vapour pressure-temperature
data. R. J. W. Le Févre and C. G. Tideman
(Nature, 1931, 127, 972—973).—Attention is directed
to errors in Jouniaux’s calculation (A., 1912, ii, 625).

L. S. Theobald.

Glass. VI. Specific heat of boron trioxide.
S.B. Thomas and G. S. Parks. VII. Conductivit-
ies and dielectric constants of dextrose and boron
trioxide glasses. S. B. Thomas (J.Physical Chem.,
1931, 35,2091—2102,2103—2111).—V1. The sp. heat
(£4%) of B203 glass and liquid has been determined
at temp, from 35° to 350° by a specially designed
calorimeter. The temp.-sp. heat curves are analogous
to those obtained with. org. glasses, but exhibit vari-
ations according to the rate of cooling during the
prep, of the glass.

VII. The conductivities and dielectric consts.
dextrose and of Na4B20 7-B 20 3 mixtures throughout
the interval of transition from a viscous liquid to a
glass are functions of the viscosity, and vary con-
tinuously. H. F. Gillbe.

Specific heats of five pure organic liquids and
of ethyl alcohol-water mixtures. F. E. Blacet,
P. A. Leighton, and E. P. Bartlett (J. Physical
Chem., 1931, 35, 1935—1943).—The sp. heats of PhEt,

of
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CH2Ph2, NH2Ph, and C,0H8 over a range of temp,
have been determined. NH2Ph and PhEtyield anom-
alous temp.-sp. heat curves, but those of the other
substances are linear. The max. deviation from the
ideal law of the sp. heat of EtOH-H2 mixtures at
30° occurs at 30% EtOH, and with rise of temp, the
max. moves regularly, until at 70° it occurs at 55%
EtOH. H. F. Gillbe.

Melting curve ofhydrogento450kg.persqg.cm .2
W. H. Keesom and J. H. C. Lisman (Proc. K. Akad.
Wetenscli. Amsterdam, 1931, 34, 598—601).—Pre-
vious work is repeated and extended (A., 1929, 387).
Good agreement between experimental and theoretical
values of p is obtained. W. R. Angus.

F. p. of platinum.
well, and H. T. Wensel (Bur. Stand. J. Res., 1931,
6, 1119—1129).—The f. p. of Pt, determined with
the optical pyrometer, is 1773-5°J-1°.

H. F. Gillbe.

Gas thermometric determination of the fixed
points below 0° in combination with vapour
pressure and resistance thermometers. W.
Heuse and J. O tto (Ann. Physik, 1931, [v], 9, 486—
504).—Using a He thermometer the following points
on the thermodynamic temp, scale have been fixed:
m. p. H,, —38-832°, sublimation pt. C02, —78-483°,
b. p. 0,,-182-962°, b. p. H2, -252-780°. The first
two temps., measured by two Pt resistance ther-
mometers, showed values less than 0-05° lower than
the above. J. W. Smith.

Molecular association and internal pressure.

G. G. Lonchnescu and I. N. Longinescu (Bui. Chim.

Soc. Romane, 1930, 33, 1—7).—The phenomena attri-
buted to mol. association may be considered as due
to high internal pressure. C. W. Gibby.

Mathias’ coefficient and the formula of G. G.
Longinescu. 1. N. Longinescu (Bui. Chim. Soc.
Romane, 1930, 33, 1—3).—Theoretical. Mathias’ re-
duced coeff., in hisequation dealing with the relative
densities of substances in the liquid and gaseous
states, is four times that of Longinescu.

C. W. Gibby.

Thermal properties of toluene. K. Nessel-
mann and F. Dardin (Wiss. Veroff. Siemens-Konz.,
1931, 10, [2], 129—154).—Curves have been con-
structed for the vapour tension, sp. heat of the vapour
and liquid, sp. gr. and vol. of the liquid, and latent
heat of vaporisation of PhMe at temps, up to 250°
and pressures up to 10 atm. A. R. Powell.

Behaviour of the two modifications of liquid
helium under pressure. W. H. Keesom and K.
Clusius (Naturwiss., 1931, 19, 462).—The pressure-
temp. curve for the two modifications of He is repro-
duced and discussed. W. R. Angus.

Transition under pressure of liquid hefium
I to liquid helium IlI. W. H. Keesom and K.
Clusius (Proc. K. Akad. Wetensch. Amsterdam, 1931,
34, 605—609).—The temp, of transition is lowered
as the pressure is increased. By a linear extra-
polation the transition curve intersects the pressure-
temp. curve at 30 atm. and 1-759 abs.

W. R. Angus.

W. F. Roeser, F. R. Cald-
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Vapour-pressure measurements. |. Vapour
pressure of nitrobenzene. H. Brickner (Z
anorg. Chem., 1931, 199, 91—92).—The v. p. has
been measured between 0° and 50°. R. Cuthill.

Gaseous state. C. Zenghelis (Chim. et Ind,,
1931, 26, 3—38).—A discussion. The conditions under
which a substance is gaseous at the ordinary temp,
and pressure are (1) great stability of the peripheral
electrons of the atoms or of the mols. if the substance
is diatomic; (2) electronegative properties; (3) diat.
constitution, unless the substance is non-reactive;
and (4) a low chemical cquiv. H. F. Gillbe.

Temperature coefficient of gaseous friction.
M. Trautz (Ann. Physik, 1931, [v], 10, 263—264).—
Mathematical. A.J. Mee.

Molecular composition of binary liquid mix-
tures. G. Tammann (Z. anorg. Chem., 1931, 199,
117—119; cf. A., 192S, 698).—-If the formation of a
compound in a binary liqguid mixture involves a
decrease in the mol. wt. a min. or point of inflexion
may appear on the viscosity-composition curve.

R. Cuthillr.

Variations in the azeotropic concentration of
ethyl alcohol-benzene mixtures in relation to
pressure. W. Swientoslawski and R. Kopczyn-
ski (Rocz. Chem., 1931, 11, 440—448).—The com-
position of azeotropic mixtures of EtOH and COH Gis
determined for pressures of 760—1743 mm., using a
differential cbullioscope. R. Truszkowski.

Application of resistance thermometers to
ebufiioscopy and tonometry. 1l. Azeotropy of
ethyl alcohol-benzene mixtures. A. Zmaczynski
(Rocz. Chem., 1931, 11, 449—468).—A modification
of Swientoslawski’s differential ebullioscope for work
at high pressures is described. For azeotropic mix-
tures at different pressures the composition and b. p.
are:760 mm., 32-38% EtOH, b. p. 68-02°; 3460 mm:,
51-30% EtOH, b. p. 116-75°; 5920 mm,, 58-97%
EtOH, b. p. 137-75°. Azeotropy persists at pressures
up to 7500 mm., but is probably absent at higher
pressures. R. Truszkowski.

Refractive index, atomic size, and packing in
glasses. J. T. Randall and N. Gee (J. Soc. Glass
Tech., 1931, 15, 41—53t).—Using Wasastjema’s
values for ionic refractiyities with slight modifications,
the calc, values of nDfor a series of glasses are shown
to agree satisfactorily with recorded data. From the
ionic diameters given by Bragg, it is shown that the
mol. vol. of a glass bears an almost const, ratio to
the sum of the at. vols. The degree of packing of
the glasses examined is more nearly const, than that

of the crystals. M. Parkin.
Thermal expansion of alloys of iron, nickel,
and cobalt. H. Masumoto (Sci. Rep. Tohoku,

1931, 20, 101—123).—The mean coeff. of thermal
expansion (a) between 30° and 100° in binary and
ternary alloys of Fe, Ni, and Co has been measured
and the relation between a and the equilibrium
diagrams of these systems studied. Alloys of small
expansibility were investigated between the temp, of
liquid air and the crit. point and the range of temp,
available for this small expansibility was determined.
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Tlio smallest value of a found was 10~7. A theory is
advanced to explain the small expansibility of invar.
W. Good.

Thermal measurement of latent energy in
cold-worked metal and alloys. S. Sato (Sci.
Rep. Tohoku, 1931, 20, 140—177).—The thermal

changes which occur during the heating of cold-
worked metals and alloys have been investigated and
the energy retained as internal energy has been
determined. The apparatus and procedure used are
described. W. Good.

Dependence of magnetic properties of cobalt-
chromium mixed crystals on temperature. F.
Wever and H. Lange (Mitt. Kaiser-Wilh. Inst. Eisen-
forseh., 1930, 12, 353—363; Chem. Zentr., 1931, i,
2178).—Solid solutions containing up to 20% Cr were
studied. The polymorphic transformation shows a
large temp, hysteresis. Both modifications possess a
characteristic temp.-concentration curve for the loss
of magnetisability. A. A. Eldridge.

System aluminium-silver. E. Crepaz (Atti
Il Cong. Naz. Chim., 1929, 371—379; Chem. Zentr.,
1931, i, 2158).—The phase diagram of Al-Ag alloys
has been studied thermally, and the solubility of Ag
in solid Al has been investigated microscopically.
The compounds Ag3Al, Ag2Al, and Ag3Al2are formed.
The eutectic temp, for a saturated solution of Ag in
Al and the compound Ag3Al2 is 567° (39-5% Al);
the solubility of Ag in Al is 45% Ag at the eutectic,
and <0-5% at room temp. A. A. Eldridge.

Equilibrium diagram of the chromium-carbon
system. K. Hatsuta (J. Study Met,, 1931, 8,
81—88).—Four carbide phases, e, 45, and «, corre-
spond respectively with Cr4C (cubic), Cr7C3 (trigonal),
Cr3C2 (orthorhombic), and (?) CrC. A eutectic (a-fe)
lies at 1485°, 3-7% C. The e and 1j phases are peri-
tectically formed thus : -/j-{-melt—->e (1530°); 5+
melt— Xt; (above 1600°). The 5 phase probably has
the max. m. p. on the liquidus curve, and forms a
eutectic with the k phase; a transformation takes
place at 1505° in this phase.

Chemical Abstracts.

Improvement of eutectic structures. F. de
Carli (Atti 111 Cong. Naz. Chim., 1929, 432; Chem.
Zentr., 1931, i, 2157—2158).—Addition of small quan-
tities of metals or alkali fluorides leads to homo-
geneous distribution of the crystal particles; alkali
metals retard the growth of crystals on solidification.

A. A. Eldridge.

Atomic size and isomorphism. G. Natta and
L. Passerini (Atti Il Cong. Naz. Chim., 1929, 365—
370; Chem. Zentr., 1931, i, 2159—2160).—Systems
of oxides and hydroxides of bivalent metals with
ionic radius 0-70—1-06 A. were studied by the X-ray
powder method. The svstems NiO-CoO, CoO-MgO,
CoO-MnO, Co0O-CdO, Co(OH)2Mn(OH)2 Mn(OH)2
Cd(OH)2, Ca(OH)2Cd(OH)2, Ni(OH)2Co(OH)2
Mg(OH)2Co(OH)2, and Ni(OH)22Mg(OH)2 form solid
solutions in all ratios; with CdO-MnO, NiO-MnO,
MgO-MnO, CoO-MnO, ZnO-MgO, NiO-ZnO, CoO-
ZnO, Zn(OH)2Mg(OH)2, Zn(OH)2Ni(OH)2 and
Zn(OH)2Co(OH)2there is partial, and with NiO-CdO,
NiO-CaO, MgO-CaO, Co0O-CaO, MgO-CdO, CrO-
CdO, Mg(OH)2Ca(OH)2 and Ni(OH)2Ca(OH)2 no,
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formation of solid solutions. Two cubic oxides of
bivalent metals give solid solutions in all ratios only
when the difference between the cationic radii is not
much greater than 13% of the radius of the smaller
cation. Partial solid solutions are obtained when the
difference of the cationic radii is less than 25% of the
smaller radius; solid solutions were not observed
when the difference was >30%. The hydroxides
show an increase in solubility limits with increasing
dimensions of the unit cell. Carbonates are also
considered. A. A. Eldridge.

Liquid ammonia and lithium nitrate. N.
Kameyama (J. Soc. Chem. Ind. Japan, 1931, 34,
236b).—The vapour pressures of saturated LiNO3
solutions between 10° and 50° are higher than those
previously recorded. C. Irwin.

Solubility of sodium fluosilicate in aqueous
sodium sulphate solutions and the activity
coefficients of sodium fluosilicate and the fluosili-
cate ion. (Miss) A. G. Rees and L. J. Hudleston
(J.C.S., 1931, 1648—1652).—Solubility data are given
for 17° and 20-8°. The activity coeffs. of Na2SiFc
and SiFe" have been determined; comparison of the
results with those of Lewis and Randall for K2S04
indicates that the latter should be multiplied by 1-033.

H. F. Girlbe.

Solubilities of metallic cyanides. K. Masaki
(Bull. Chem. Soc. Japan, 1931, 6, 143—147).—The
ionic conductance of CN" has been measured and from
it the solubilities of the cyanides of Cd, Ni, Zn, and
Co have been calc. F. J. wilkins.

Crystallisation of anhydrous sodium acetate
from aqueous solution at room temperature.
W.W. Conner (J. Amer. Chem. Soc., 1931, 53, 2806—
2807).—Complete dissolution of NaOAc occurs when
NaOAc,3H20 is heated at 80° in a sealed tube.
Anliyd. NaOAc crystallises when the tube is cooled
to 0°, and is not converted into NaOAc,3H20 until
cooled in liquid NH3. J. G. A. Griffiths.

Molasses formation. |. Equilibrium of the
system sucrose-water-alkali chloride at 30°
and the viscosity of the liquid phase. Iv. Nishi-
zawa and M. Amagasa (J. Soc. Chem. Ind. Japan,
1931, 34, 236—238b).—Equilibria between NaCl and
KC1, sucrose, and H,0 at 30° have been examined.
Chloride and sucrose mutually increase the solu-
bility, but the effect of the former on the latter
is very slight until the chloride concentration reaches
25 g. per 100 c.c. IvCl has a greater influence than
NaCl. No compound of sucrose and chloride exists
in the solid state. There is a very marked increase
in the viscosity of the solutions saturated with sucrose
consequent on the presence of NaCl. This does not
occur with KC1, and the formation of some mctastablc
compound in the liquid phase is suggested.

C. Irwin.

Discontinuities in adsorption isotherms. A.F.
Benton and T. A. W hite (J. Amer. Chem. Soc., 1931,
53, 2807—2808; cf. A., 1930, 990).—Many of the
adsorption isotherms for H2, N2 and CO at pressures
between 0 and 1 atm. on Ni, Cu, and Fe, in the range
—200°to 200°, exhibit stepwise increases of adsorption
with pressure which are characteristic of physical or
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“ secondary ” adsorption and occur under conditions
precluding liquid or multimol. films. It is suggested
that the steps represent the formation of concentric
rows of adsorbed mols., first at the edges of each
crystal face with successive building up towards the
centre. J. G. A. Griffiths.

Adsorption of hydrogen. 1l. Maintenance of
a unimolecular layer and liberation of recom-
bined atoms with emission of energy. M. C.
Johnson (Proc. Roy. Soc., 1931, A, 132, 67—82; cf.
A., 1929, 639)..——Numerical values are obtained for the
several processes contributing to the maintenance of a
loosely-packed layer of adsorbed H by the analysis
of curves of the fall of pressure in an electrodeless
discharge. The chance that a collision between an
atom in the adsorbed layer and an atom from the
gaseous phase should residt in recombination and
desorption decreases exponentially as the concen-
tration of neighbouring at. H in the layer is increased.
This is interpreted as indicating that the valency of a
Il atom in the adsorbed state is not completely un-
saturated (unless it be the only atom present on the
surface), and that therefore the adsorbed layer possesses
the character of a lattice. It is shown theoretically,
and verified experimentally by measurement of the
heating of a W wire, that for a given partial pressure of
at. H in the gaseous phase, the total emission of energy
by recombination of atoms leaving the layer increases
with rise in the initial temp, of the surface, and passes
through a max. L. L. Bircumshaw.

Electrical condition of hot surfaces during the
adsorption of gases. IV. Carbon and copper
surfaces at temperatures up to 850°. G.I. Finch
and J. C. Stimson (Proc. Roy. Soc., 1931, A, 132,
192—200).—A C rod does not become “ normalised ”
(i.e., show const, and reproducible surface potential
values) until the initial evolution of occluded gases has
ceased. Such gas is regarded as chemically bound by
the surface, which suffers structural alteration on its
removal. A Cu sheet is not fully “ normalised ” until
some time after the initial gas evolution has ceased.
In this case sintering is probably occurring. 02
forms a stable oxide completely blanketing the surface,
which does not exhibit a surface potential either in
vac. or in contact with O,. Previous results obtained
for Au, Ag, Ni, and Pt (A., 1927, 1135; 1928, 1087;
1929, 875) are discussed. The surface potentials
acquired by any of the surfaces under similar experi-
mental conditions tend to approach zero as the “ nor-
malisation ” temp, is raised. At 850° the surface
potentials fall into 3 groups : (1)0,; (2)invac.,Nz A,
and CO; and (3) H,. At this temp, the sp. effect of
the surface is much reduced. L. L. Bircumshaw.

Criticalincrementoftheadsorptionofhydrogen
on amorphous carbon at 400—520°. F. E. T.
Kingman (Nature, 1931, 128, 272).—The rates of
adsorption of H, by amorphous C for pressures from
l1cm. to 10-3cm..Hgare given by ~dp/dt=k(Ap-{-p2),
where k is the velocity coeff. and A is a const, contain-
ing the area. A is practically doubled by a rise in
temp, from 400° to 520°. Log k plotted against T_1
gives a straight line and a calc. crit. increment of
3x 104 g.-cal. The results are discussed.

L.S. Theobald.
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Porosity of charcoal and the time required for
the attainment of adsorption equilibrium. M.
Dubinin (Z. pliysikal. Chem., 1931,155, 116—122).—
The time required for the attainment of the equilibrium
state in the adsorption from aq. solution of propionic,
valeric, and heptoic acids, HC1, H2S04, and H3PO,,
on charcoal of varying porosity has been investigated.
The reversal of the order of the adsorption series in
the fatty acids, observed with fine-pore charcoals,
becomes less pronounced when time is allowed for
equilibrium to be established. J. W. Smith.

Adsorption of aliphatic acids by “ gas-free
charcoal. L. Lepin (Z pliysikal, Chem., 1931, 155,
109—115).—The adsorption of the lower fatty acids on
charcoal decreases with outgassing. The difference
between the quantities adsorbed in air and in a vac.
decreases with increasing length of the C chain, and
becomes practically zero at C5. According to the
views of Schilov and Tschmutov (A., 1929, 1140;
1930, 991), this decrease in the adsorption with
outgassing is explained by the removal from the
C of surface basic oxides, which would cause chemical
combinationwith the surface as well as mol. adsorption.
This additional adsorption can occur only when the
acid chain is oriented with its CO2H group towards the
charcoal. Hence with the higher acids for which
the total surface energy becomes const, and which are
oriented only with the Me group towards the charcoal,
outgassing does not affect the adsorption.

J. W. Smith.

Adsorption by silica and carbon from binary
organic liquid mixtures over the entire concen-
tration range. F.E.Bartell and G.H. Scheffler
(J. Amer. Chem. Soc., 1931, 53, 2507—2511; cf. A,
1929, 757, 999).—MeOH, EtOH, PrOH, BuOH, and
fsoamyl alcohol are preferentially adsorbed by Si02
from CeH gover the greater portion of the concentration
range and in an order decreasing with increase of mol.
wt. The positive preferential adsorption by blood
charcoal is much less and is limited to a much smaller
range of concentrations. S-shaped adsorption curves
are obtained in all cases except in the systems
MeOH-C@ GSi02and woamyl alcohol-CG1 GC which
exhibited no preferential adsorption of CG1G and
alcohol, respectively (cf. A., 1930, 1110). The
modified Freundlich equation applies to all cases.
The greater is the solubility, in a given solvent, of a
member of a series of compounds with similar adhesion
tensions against an adsorbent, the smaller is the ten-
dency for the solute to be adsorbed.

J. G. A. Griffiths.

Adsorption by silica from non-aqueous binary
systems over the entire concentration range.
F. E. Bartell, G. H. Scheffler, and C. K. Sloan
(J. Amer. Chem. Soc., 1931, 53, 2501—2507; cf. A,
1929, 999).—The binary systems of Et2C03with CcH fi,
MeOBz, and NPhMe2, and of EtOH with CGd Ghave
been investigated interferometrically and the results
represented by the equation previously developed.
The component with the higher adhesion tension
against Si02is preferentially adsorbed over the greater
portion of the concentration range and for each system
an S-shaped adsorption curve is obtained which is
very nearly the inverted and reverse form of that
obtained with the same binary system and C as ad-
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sorbent. This result is related to the general rule that
the order of increasing adhesion tensions of a series of
liquids against Cis the reverse of the order of increasing
values against Si02. J. G. A. Griffiths.

Hysteresis effects in the absorption of water
by human hair. N. H. Chamberlain and J. B.
Speakman (Z. Elektrochem., 1931, 37, 374—375,
376—377).—1It is claimed that, contrary to the ob-
servations of Fricke and Luke (A., 1930, 542, 1118),
the absoiption of H20 by hair exhibits hysteresis.

R. Cuthill.

[Hysteresis effects in the absorption of water
by human hair.] R. Fricke and J. Luke (Z
Elektrochem., 1931, 37, 375—376).—A reply to Cham-
berlain and Speakman (cf. preceding abstract).

R. Cuthill.

Theory of static and dynamic displacement.
I1l. D. Reichinstein (Z. Elektrochem., 1931, 37,
365—371; cf. A., 1928, 132).—The application of the
theory to adsorption is described and adsorption iso-
therms are deduced. It is shown that the Freundlich
isotherm is in substantial agreement with the theory,
and that it is probable that in many cases of adsorp-
tion saturation is not reached in a finite time.

R. Cuthill.

Topochemistry of contact catalysis. VI. De-
tection of adlineation by radioactive indicators.
6. M. Schwab, E. Pietsch, and (Frl.) E. Josephy
(2 physikal. Chem., 1931, B, 13, 13—17; cf. this
vol., 919).—Further evidence has been obtained to
show that the adsorption of Th-B by crocoisite (A,
1929, 1399) is due to adlineation at the edges of the
crystals. R. Cuthill.

Adsorption method for determination of area
of a powder. W. D. Harkins and D. M. Gans
(J. Amer. Chem. Soc., 1931, 53, 2804—2806).—The
area is computed from the decrease in concentration
of a solution of oleic acid in very dry COHO after
establishing adsorption equilibrium with the powder
{eg, TiO, or Si02 dried at high temp, in vac.) and
assuming that the area per mol. of adsorbed acid is
30-0 sq. A. The adsorption becomes almost const,
at concentrations greater than 0-01—0-02 g.-mol. of
acid per kg. of CGHG J. G. A. Griffiths.

Micro-method for the measurement of surface
tension. H. Mouquin and S. Natelson (J.
Physical Chem., 1931, 35, 1931—1934).—The very
simple method described is based on measurement of
the pressure necessary to force a drop of the liquid
along a conical capillary in the direction of the larger
cross-section; a microscope is the only special appar-
atus required, and the accuracy is comparable with
macro-methods. H. F. Gillbe.

Variability of surface tension of water with
increasing thickness of the glass plate. (Experi-
ments with Searle’s tensiometer.) B. N. Sriva-
stava (Kolloid-zZ., 1931, 56, 45—49).—In surface-
tension determinations using the Searle tensiometer,
the values obtained increase linearly with the thick-
ness of the glass plate used. E. S. Hedges.

Theory of variability of surface tension with
the thickness and section of the glass plate as
measured with the Searle tensiometer. S. Ray.

3x
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(Kolloid-Z.,- 1931, 56, 49—51).—A theoretical treat-
ment (cf. preceding abstract). E. S. Hedges.

Capillary activity in aqueous solutions. H.
Mills and P. L. Robinson (J.C.S., 1931, 1629— 1648).
—On the basis of surface tension measurements two
groups of capillary-active compounds are recognised.
For those which show only slight intcrfacial adsorp-
tion the surface tension depression at equimol. con-
centration is proportional to the fourth power of the
parachor; the proportionality const, is 7-9 X 10~s
approx. for a number of acids, alcohols, ketones, and
amines. The rule breaks down if the surface con-
centration is relatively great, but is apparently valid
if the bulk concentration alone is considered. A
bubbling method for determining the rate of inter-
facial adsorption in such solutions is described. The
rate diminishes with dilution and increases with in-
crease of the ratio of max. adsorption concentration
to bulk concentration; initially it is very small.

H. F. Gillbe.

Unimolecular layers of proteins. F. HerCik
(Kolloid-z., 1931, 56, 1—7).—The properties of uni-
mol. films of serum, serum- and egg-albumins, and
myoprotein, as determined by the surface tension
rain. method of du Noiiy, bear no relation to those
recognised by the spreading method of Langmuir and
Adam, probably because the latter method gives rise
to films of denatured proteins. E. S. Hedges.

Capillary systems. XI. Dialytic behaviour
of canal-like capillary systems. (Collodionmem -
branes, cellophane, parchment.) E. Manegold
andK. Viets (Kolloid-Z., 1931, 56, 7—40).—A mathe-
matical investigation is made of the dependence of
dialysis on the size of cross-section of the capillaries
and of the dialysing mols. In the case of membranes
of collodion, the H,0 content of the membrane has a
considerable influence on the velocity of dialysis of
carbamide, urethane, sucrose, HC1, KC1, and LiCl,
and in H20-rich membranes the mobility of these
substances is practically equal to that calc, for free
diffusion through the available space in the membrane.
Dialysis with cellophane membranes leads to calc,
diffusion consts. which are only 20% of the values of
the free diffusion consts., suggesting that only a frac-
tion of the capillary space is permeable to the dis-
solved mols. The results obtained with parchment
are similar on the whole, although the possibility of
adsorption forces hindering the dialysis, particularly
in the early stages, is recognised. E. S. Hedges.

Membrane and osmosis. Il. F.A.H.Schreine-
makers (Rec. trav. chim., 1931, 50, 883—899; cf.
this vol., 422).—In the system H20-membrane-
solution, the direction in which H,0 diffuses depends
on the nature of the membrane, the solute, and (some-
times) the concentration of the solution. Through a
membrane of cellophane, H20 flows into solutions
of tartaric or succinic acid. Through a membrane
of pig’s bladder, H20 flows into solutions of Na2C03,
out of solutions of oxalic acid, and into conc. but out
of dif, solutions of tartaric or succinic acid. Through
a membrane of parchment, 11,0 flows into solutions
of succinic acid. These results are discussed in the
light of general theoretical considerations.

R. S. Cahn.
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Freezing of dilute, still solutions. V. Giam-
balvo (Z. tech. Physik, 1931, 12, 111—113; Chem.
Zentr., 1931, i, 2100).—The f. p. (Ic) and the temp, of
max. (I {la) °f an acl- solution arc linear functions of
the percentage content p. When tc=tn, p—a; the
typical casesp>a, tu<tcandp<a, tu>tcwere studied
for NaCl solutions as regards change of concentration
and crystallisation phenomena. A. A. Eldridge,

Precision cryoscopy; f.-p. depressions of
potassium cobalticyanide and potassium ferri-
cyanide. C.Robertson andV.K. LaMer (J.Physi-
cal Chem., 1931,35,1953—1984).—The sources of error
inhoront in cryoscopic measurements aro critically
reviewed, and an apparatus with an error of 1°x 10~5
is described; the f. p. is determined by using a Cu-Ni
thermocouple in conjunction with a high-sensitivity
galvanometer and a special potentiometer circuit.
From a consideration of the magnitude of the indi-
vidual errors involved a new type of apparatus has
been designed. Measurements with 0-0003—0-005111-
K3Co(CN)b and K3Fe(CN)fi solutions agree with the
form of the osmotic deviation function derived by
Gronwall, La Mer, and Sandvcd by extension of the
Debyo-Huekel theory. H. F. Gillbe.

Effect of small amounts of impurities on f. p.
of organic compounds (apparent and true f.-p.
depression). C. Weygand and W. Gruntzio
(Naturwiss., 1931, 19, 660).— Small amounts of im-
purities in certain triglycerides which exhibit poly-
morphism may result in the separation on freezing of
a metastablo modification, the apparent f.-p. depres-
sion being abnormally largo in consequence.

R. Cuthill.

Observation by the ultra-microscope of smoke
particles falling on liquid films. P. D. W atson
and A. L. Kibler (J. Physical Chem., 1931, 35,
2125—2128).—A practical note. Direct evidence has
been obtained of the existence of a H20 film on smoke
particles. The reactions between smoke particles and
Cl, and the influence of Na oleate on the solubility of
emoist smoko particles in olive oil have been studied.

H. F. Gillbe.

Measurement of particle size for cellulose
nitrate dispersion. H. B. de Yore and W. P.
Davey (J. Physical Chem., 1931, 35, 2129—2131).—
The thickness of a cellulose nitrate film on water
bears a linear relationship to the log. of the concen-
tration of the dispersion used. The ultimate particle
size is not greater than 1-7x10-7 cm., and is therefore
not very different from that of the unit cell of cellulose
nitrate. H. F. Gillbe.

Phenomenonshownbyhighly-charged aerosols.
W. Cawood and H. S. Patterson (Nature, 1931,
128, 150).—The formation of a spherical cluster of
highly-charged particles in the centre of the discharge
vessel in which aerosols are produced is described
and explained. L. S. Theobald.

Rontgenographic examination of internal
structure of soap micelles. R.Sfychalski (Rocz.
Chem., 1931, 11, 427— 139).—The X-ray diagrams of
hydrosols of the Na salts of nonoic, decoic, undecoic,
myristic, and oleic acids are identical with those of
the corresponding dehydrated gels, indicating that
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the structure of the micelle is unaffected by gelation.
The micelles are microcryst., consisting of rectangular
prisms, the width and depth of which are const, for
all soaps examined (5-0 and 3-7—4-0 A., respectively),
whilst the length varies from 22-8 A. for nonoic acid
to 44-8 A. for oleic acid; the Na atoms are placed at
the corners of the prism. During gelation in polar
liquids the prisms join at their ends, yielding long
threads, whilst in non-polar liquids they join at their
edges, forming laminae. R. Truszkowski.

Apparatus for the rapid measurement of the
osmotic pressure of colloidal solutions. P. van
Campen (Rec. trav. chim., 1931, 50, 915—920).—An
apparatus with which the osmotic pressure of 10c.c. of
a solution can be determined in <0-5 hr. is described.
The wt. of the micelle of commercial (Merck) haemo-
globin is found to be approx. 18,000, 10,900, and
10,130 in H2 at the concentrations 9-8, 15-3, and
23-9 g. per litre, respectively. R. S; Cahn.

Structure-viscosimetric measurements of cel-
lulose derivatives in organic solvents and the
influence of additions on their viscosity. I
Y. Nisizawa (Kolloid-Z., 1931,56 ,59—67).—Measure-
ments with the overflow viscosimeter show that sols
of cellulose nitrate, cellulose acetate, and ethylcellu-
lose in COMe2, CH2Ph-OH, and mixtures of EtOH
and Et20 exhibit structure viscosity. The strongest
effects were observed with cellulose nitrate in EtOH-
Et20 mixtures rich in Et20, with cellulose acetate in
CHoPIli-OH, and with ethylcellulose in EtOH-CoHc
mixtures. As a rule, the structure viscosity increases
with the addition of a medium having a pronounced
solvent power. E. S. Hedges.

Action of water on cellulose derivatives.
J. Duclaux and J. Barbiere (J. Chim. phys., 1931,
28, 313—315).—When small quantities of H20 (less
than 5%) are added to sols of cellulose dinitrate or
cellulose acetate in COMe, the viscosity is diminished,
but larger quantities of H20 increase the viscosity
and act as a coagulant. The different behaviour is
ascribed to the state of association of the H20, which
seems to act as single mols. when present in small
quantitj~and as complex mols. when present in larger
amount. That the apparent solvent action of small
amounts of H20 is due to interaction of OH radicals
with those in the cellulose derivative is confirmed by
the fact that when H ,0 is added to cellulose trinitrate
solutions in COMeZ tho viscosity increases from the
start. E. S. Hedges.

Protective effect of salts of organic hydroxy-
acids on cupric oxide sol. S. K. Basu and G
Narashina-Murty (Kolloid-Z., 1931, 56, 51—59).—
The protective effect of Na salicylate, gallate, and
tannate on CuO sols has been studied by experiments
on adsorption and cataphoresis and by spectroscopic
observations in the visible and ultra-violet regions.
These independent lines of investigation indicate the
formation of a complex. E. S. Hedges.

Photophoresisin suspensions and suspensoids.
G. Fachixi (Kolloid-Z., 1931, 56, 40—45).—Photo-
phoresis has been observed in isodisperse suspensions
of lamp-black in H20 in the presence of a protective
colloid. E. S. Hedges.
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Swelling of gelatin in solutions of calcium
salts. W. von Moraczevski and S. Grzvcki
(Biochem. z., 1931, 236, 432—443).—In presence of
Ca salts, which become less sol. as the temp, rises,
gelatin experiences a greater swelling at low temp,
than at high, especially with more conc. gelatin solu-
tions. With Ca(SCN)2 the gel contains a greater pro-
portion of Ga than the residual fluid. An excess of
Ca occurs in the residual fluid with higher concen-
trations of most org. or inorg. Ca salts, whilst with
more dil. solutions excess of Ca" is found in the gel.
This partition of the Ca depends, not only on the
dilution, but also on the reaction of the medium with
reference to the isoelectric point of gelatin.

F. 0. Howitt.

Isoelectric point of a standard gelatin prepar-
ation. D. l. Hitchcock (J. Gen. Physiol., 1931, 14,
685—099).—Values obtained for the isoelectric point
.are (a) pn 4-86, the limiting val. of the pa of aq.
solutions of gelatin of increasing concentration, (b) pn
4-85, at which point addition of gelatin does not
affect the pn of acetate buffers, (c) p H4-85 by observ-
ing max. turbidity of gelatin gels, and (d) pa 4-80 by
determining the pK corresponding with zero eata-
phoretic velocity of suspensions of collodion in gelatin
solution. A. Cohen.

Effect of addition of salts on the isoelectric
point of proteins. S.J. Przylecki (Biochem. J.,
1931, 25, 713—727).—Scruin-albumin solutions coag-
ulate when heated at 100° above pn 4-7 and below
Pa 1+ Various mineral salts produce coagulation at a
certain crit. concentration (67;) for each p,,- The Cr
is at a max. at pn about 2 and varies in accordance
with the Hardy-Schulze rule. The ratios of Ccr for
ter-, bi-, and uni-valent anti-ions are as 1 :30 :500.
The value of cr of anti-ions depends on the valency
of the accompanying iso-ion. The cr of salts is less
in solutions containing acids giving rise to bivalent
as compared with univalent ions. The coagulative
action of two or more anti-ions at concentrations
below the crit. is additive. Salts possessing a uni-
valent anti-ion and a multivalent iso-ion exert in
certain concentrations a peptising action. Analogous
results are obtained at pa vals. higher than those of
the isoelectric point. Coagulation can be effected by
the addition of salts to systems containing 85% EtOH
at any pa. The Hardy-Schulze rule is followed in
aucli systems and the max. vals. of Or are at pa 2.
The cr of Na2S04 for caseinogen hydrochloride at
Pn 2 has practically the same val. at 20°, 100°, and in
35% EtOli systems; that of S04 is considerably
higher. Gelatin in 80% EtOH can be flocculated at
any pa by crit. concentrations of anti-ions, the value
of CK varying according to the Hardy-Schulze rule.
It varies inversely with the concentration of EtOH.
The cr of Na2S04 increases with the free charge on
the gelatin particles up to a certain max., after which
it again falls as for albumin. The cr of anti-ions
increases with the valency of the iso-ions. The crit.
concentration of EtOH necessary to flocculate gelatin
at a given concentration of Na”O,! is higher in the
presence of MgCl2 than hi its absence and conversely
atagiven concentration of EtOH. The cr 0f Na2504
Is considerably higher in the presence of multivalent
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iso-ions. The peptising action of multivalent iso-ions
is not apparent in high concentrations of EtOH in
which salts possessing a multivalent iso-ion and uni-
valent anti-ions exert a coagulative action. Tsostable
proteins can be converted into isolabile proteins by
heating at 100° or by addition of EtOH. The Cr of
Na2s04 for a given pa is practically the same for
serum-albumin, gelatin, and caseinogen in presenco
of HC1 in 85% EtOH. Salts possessing multivalent
anti-ions are able to discharge protein particles at
any Pii, Cr being different at each pn for each salt.
The coagulum differs from that obtained at tho
isoelectric point. S. S. Zilva.

Effect of hydrogen-ion concentration on the
precipitating and protective actions of proteins
on colloidal gold and gum-benzoin. It. H. Hop-
kins, AV. O. Kermack, and AV. T. Spragg (Biochem.
J., 1931, 25, 829—842).—The effect of gelatin, oval-
bumin, serum-albumin, pseudoglobulin, eUglobulin,
and oxyhaemoglobin has been studied. In very low
concentration of protein, precipitation occurs on the
acid side of the isoelectric point, but as the concen-
tration increases the zone of precipitation approaches
tho isoelectrio point and when sufficient protein is
present the centre of the zone, except in the case of
haemoglobin, is at the isoelectric point. In the presence
of 1-25% NaCl min. protection by these proteins except
oxyhaemoglobin is at tho isoelectric point. With An
the ppts. are usually red in the neighbourhood of the
isoelectric point. Oxyhaemoglobin behaves as if its
isoelectric point lay below its real value of about
pa6-8. This is more pronounced with Au than with
gum-benzoin. Michaelis and Nakashima’s method for
the determination'of the isoelectric point of protein
is therefore not of general application. S. S. Zilva.

Electrokinetics properties of proteins. 1. Iso
electric point and solubility of wheat proteins in
solutions of alcobol. AV. M. M artin (J. Physical
Chem., 1931, 35, 2065—2090).—Proteins are readily
adsorbed on the porous diaphragms of filter crucibles,
and a streaming potential method based on this fact
has been developed for determining the isoelectric
point of various proteins. Tho solubility of the
protein extracted by aqg. EtOH from wheat gluten is a
max. at about 57% EtOH, whilst tho relative iso-
electric point falls continuously with increase of the
EtOH concentration; the rate of change is small at
concentrations between 40 and 70%.

H.F. Gillbe.
Generalised thermodynamics including the
theory of fluctuations. G. N. Lewis (J. Amer.

Chem. Soc., 1931, 53, 2578—2588).—The laws of
thermodynamics and of fluctuations are shown to
constitute a generalised thermodynamics developed
from a single postulate which is a new statement of
the second law of thermodynamics.
J. G. A. Griffiths.

Stability of nitrogen pentoxide at 1000 atm. of
oxygen in presence of nitrogen tetroxide. L.
Lewon and H. Eyring (J. Amer. Chem. Soc., 1931,
53, 2801—2802).—The reaction N205=N 204+ 02 in
CCl4 at 25° in presence of 0 2at 1000 atm. proceeds to
completion. The equilibrium const, is greater than
1-48 X104 (atm.), from which the free energy change is
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less than —5600 g.-cal., and AH is less than 1600
g&--cal. J. G. A. Griffiths.

Dissociation of strong electrolytes. 1V. M. B.
Jacobs and C. V. King (J. Physical Chem., 1931, 35,
1922—1930).—The evidence of crystal structure data,
transference no., conductivity, and concentration
cell measurements, data employed for testing the
Debye-Hiickel theory, and the additive properties of
ions are discussed in relation to the theory of complete
dissociation; indisputable evidence of the presence
of undissociated mols. in solutions has not yet been
obtained, but is essential if the latter theory is to be
accepted. H. F. Gillbe.

Hydrolysis of cupric sulphate. (Mlle.) Quin-
tin (Compt. rend., 1931, 193, 163—164).—Previous
results (cf. A., 1927, 729) for CuS04 are confirmed and
amplified by measurements with the quinhydrone
electrode. * C. A. Silberrad.

First dissociation [constant] of phosphoric acid
in aqueous salt solutions at 18°. J. W. H. Lugg
(J. Amer. Chem. Soc., 1931, 53, 2554—2560; cf. this
vol., 308).—Negligible liquid junction potential exists
between dil. solutions of HC1 and H3P 04 in a neutral
chloride solution, and the e.m.f. is an exact measure of
the relative H *“activities (cf. A. 1929,140). From de-
terminations of the e.m.f. of the cell quinhydrone elec-
trode 10-0015—0-006M-HC1 or 0-002—O0-0Ifi/-H3P 04
in 0-01—I-6fif-XCI|KClI(sat.)|calomel electrode, the
first dissociation const, of H3P04 is computed to be
p K x—2-09—"/(l+ap.l), where x=1-6, 2-12, 1-14, or
0-93 when X=Na, K, Mg, or Ca, respectively. HClis
completely dissociated even in solutions containing
much metal chloride. J. G. A. Griffiths.

Classical dissociation constant of benzoic acid
and the activity coefficient of molecular benzoic
acid in potassium chloride solutions [at 25°].
E. F. CnASE and M. Kilpatrick, jun. (J. Amer. Chem.
Soc., 1931, 53, 2589—2597; cf. this vol., 566).—From
determinations of the solubility of BzOH in IvCl
solutions and the values of [H‘] (this vol., 811), the
solubility of mol. BzOH has been calc, and the activity
coeff. is given by log/=0-138c, where c=0-1—3J/-KC1.
The classical dissociation const, of BzOH is given by
log Kc~ —4-2—0-14c-fci/(1 + 1-7ci). The salting-out
consts. of the ions of the solvent salts (this vol., 431)
decrease with increasing crystal radius of the ions.

J. G. A. Griffiths.

Thermodynamic constants of iodine mono-
bromide. J. McMorris and D. M. Yost (J. Amer.
Chem. Soc., 1931, 53, 2625—2631).—From an in-
vestigation of the equilibrium CuBr2(s)-}-£12&)=
CuBr(s)-)-1Br(<7) at 115°, 151-2°, and 176°, the free
energy equation for the reaction -|12(7)-j-1Br2(;7)=
IBr(j7) is computed to be AF°=—1270—1-744977.
The standard free energy of formation of IBr(gr) is
AE°298= 903 g.-cal., and the heat of sublimation of
IBr(s) is 12,545 g.-cal. The entropy of IBr(g») (60-6) lies
between that of 12(«) and Br2(g). The increase in
AF° and heat content at 25° attending the formation
of IBr(<7) from the atoms lie between those attending
the formation of 12(<) and Br2(g) from atoms. These
relationships may be general for gaseous interhalogen
compounds. J. G. A. Griffiths.
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Energy of solvation and partition. Extension
of Karl Fredenhagen’s theory of electrolytic
solubility. H. Hammerschmid and E. Lange
(Z. physikal. Chem., 1931, 155, 85—99; cf. this vol.,
430).—The thermodynamic significance of the energy
of solvation and of partition is discussed from the
point of view of Fredenhagen’s theory.

J. W. Smith.

Misleading equilibria encountered in the
measurement of dissociation pressures in salt-
hydrate systems. A. W. C. Menzies and C. S
Hitchcock (J. Physical Chem., 1931, 35,1660— 1665).
—The dissociation pressures of salt hydrates can be
quickly measured by allowing equilibrium to be
reached with the solid phases in contact with a liquid
in which H20 is, at least, slightly sol. and then deter-
mining the aq. partial pressure by means of the authors’
apparatus for measuring v. p. lowering of a solvent
(cf. this wvol.,, 901). Results for BaCl2,2H20
BaCl2H20+H 20 and CuS04H20 "ChS04+HD
are recorded. In salt hydrate systems genuine equili-
brium pressures may be reached ; these, however, are
due to adsorbed H20 and not to true dissociation
pressures. L.S. Theobald.

X-Ray study of the system Fe203Si02
P. Sjoman (Tekn. Samf. Handl., 1930, No. 7, 24 pp.:
Chem. Zentr., 1931, i, 1737).—When quartz and Fe203
are heated together, Si atoms in the Si02 lattice are
partly replaced by Fe atoms within limits of temp,
wherein there is a tendency of conversion of quartz
into cristobalite. Further, new Felll silicates are
produced. X-Ray examination shows no interaction
when Fe203 is heated with excess of cristobalite or
tridymite. A.A. Eldridge.

System Cr20 3A120 3. E. N. Bunting (Bur.
Stand. J. Res., 1931, 6, 946—949).— Cr20 3 which has
not previously been fused (cf. A., 1930, 847; this
vol., 41) has m. p. 2275°+:25°, and its v. p. at this
temp, is relatively low. Cr203 and A1203 are com-
pletely miscible in the liquidstate, and form a con-
tinuous series of mixed crystals, but no compounds.

Il. F. Gillbe.

Compounds of the system calcium oxide-
ferric oxide and their role in Portland cement. .
J.Konarzewski (Rocz. Chem., 1931,11, 516—52S).—
Fe20 3 evolves 0 2at 1380°, yielding Fe30 4, with which
it forms solid solutions; as a consequence, the partial
pressure of 02 depends not only on the temp., hut
also on the composition of the solid solution. The
m.-p. diagram of the system Ca0-Fe203 shows the
existence of two compounds, 2Ca0,Fe20 3, m. p. 1440c,
and Ca0,Fe203, m. p. 1215°. R. Truszkowski.

Phase diagram of system lead iodide-silver
iodide. F. E. E. Germann and C. F. Metz (J-
Physical Chem., 1931, 35, 1944—1952).—Agl has
m. p. 558+1° and Pbl2 412+1° (lit. 402°). Solid
solutions exist within the limits 18-5—57-5 mol.-%
and 85— 100 mol.-% Pbl2 and in the liquid state the
compounds are miscible up to 15 mol.-% Agl. The
compound 4Agl,Pbl2 does not exist, but 5Agl,PbL
may be formed. The formation of solid solutions and
the low crystallisation velocity render the ordinary
methods of thermal analysis inapplicable to the deter-
mination of the composition of the compound formed.
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The phase diagram of the system is the first of its
type to be reported. H. F. Gillbe.

Reactions of amines with sulphur dioxide.
I. Aniline and sulphur dioxide. A. E. Hill
(J. Amer. Chem. Soc., 1931, 53, 2598—2608).—The
absorption of S02 by NH2Ph affords the yellow
crystals NH2Ph,S02, m. p. 65° (approx.) at 3-5 atm.
The heat of vaporisation, 19,630 g.-cal., is computed
from v.-p. data between 3-5° and 50°. A phase
diagram for the binary compound above the m. p. of
its components, showing temp., composition, and
pressure as variables, is discussed. NH,Ph affords
the white normal and acid sulphites with H20 and
S02. ISTHPh,S02 in moist air loses some S02 and
absorbs H20 with the formation of a mixture of the
sulphites (cf. A., 1891, 715). J. G. A. Grifeiths.

Molecular lowering of f. p. for camphor.
R.J. W. Le Fevre and (Miss) C. G. Tideman (J.C.S,,
1931, 1729—1732).—The f.-p. depression const, of
camphor is 396. The fusion diagram of the system
salicylic acid-camphor indicates the existence of a
comjjound 2C10H 160,C7H 603, m. p. 56°.

H. F. Gillbe.

Ternary system zinc oxide-nitric acid-water.
H. G. Denham and D. A. Dick (J.C.S., 1931, 1753—
1757).—The system has been studied at 25° and 50°;
the diagrams obtained at the two temps, are of
similar form. The solid compounds indicated are the
basic nitrates, Zn(N03)2,5Zn0,3H20 and
Zn(N03)2,Zn0,3H20, and the normal hexa- and tetra-
hydrates. H. F. Gillbe.

Ternary system lead oxide-nitrogenpentoxide-
water. H. G. Denham and J. O. Kidson (J.C.S.,
1931, 1757—1762).—The system has been studied at
25° and 50°. The only -stable solid phases are
Pb(N03)2,Pb0,2-5H20 and Pb(N03)2.

H. F. Gillbe.

Ternary system K20-Ca0-Si02: acorrection.

G W. Morey, F. C. KraOek, and N. L. Bowen (J.

Soc. Glass Tech., 1931,15, 57—58t).—The compound
(A., 1930, 1374) having the optical consts. y = 1-59,
*=1-575,isnot K20,2Ca0,6Si02 but K20,3Ca0,6Si02;
it crystallises in two enantiomorphic modifications,
the p-form having the optical and crystallographic
properties previously given for K20,3Ca0,6Si02
Transition from a- to [3-form is slow, but from pto a

is rapid. X-Ray powder photographs confirm the
individuality of the compounds. M. Parkin.
Transformation of marine salts from a

quaternary to a quinary system, in connexion
with the treatment of langbeinite. D. Langauer
(Rocz. Chem., 1931, 11, 477—489).—The system
K2S04-MgS04-H20-NaCl has been examined from
the point of view of the phase rule. The liquid phase
was unsaturated with respect to NaCl, but saturated
with respect to the remaining components. The solid
phases consisted at 25° of schonite, K2S04, and astra-
khanite, and at 55° and 83° of leoiiite, K2504, and
loeveite. R. Truszkowski.

Heat of dissociation of oxygen, determined
from its thermal conductivity. E. Jenkel (Z
physikal. Chem., 1931, 155, 100—108).—The energy
consumption of a Nernst filament glowing in N2 and
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in 02has been measured at different temps. At about
2450° abs. the consumption in 02 becomes somewhat
greater than that in N2, owing to dissociation, and
from the difference the heat of dissociation is calc,
according to the method of Nernst to be 120 kg.-cal.
The degree of dissociation of 02 for temps, between
1800° and 2800° abs. is also calc. J. W. Smith.

Apparent and partial molal heat capacities in
aqueous solutions of 19 uni-univalent strong
electrolytes. F. D. Rossini (Bur. Stand. J, Res.,
1931, 7, 47—55).—The apparent mol. heat capacity
of the solute, ¢, is shown to be a linear function of
the square root of the mol. concentration for ag.
solutions of uni-univalent strong electrolytes from
infinite dilution to about 2-511/. Consequently, the
partial mol. heat capacity of the solute, GPt, and the
partial mol. heat capacity of the H20, GPI, are linear
functions of the square root of the mol. concentration
and the 3/2 power of the mol. concentration, respect-
ively. Data are tabulated, from which may be com-
puted values of <, CPt, and CPl for aq. solutions of
the chlorides, bromides, iodides, nitrates, and hydr-
oxides of H, Li, Na, and K for any concentration in
the given range at 18°, 21-5°, and 25°.

E. S. Hedges.

Heats of neutralisation at constant concen-
tration and heat of ionisation of water [at 20°].
R.H. Lambertand L. J. Gillespie (J. Amer. Chem.
Soc., 1931, 53, 2632—2639).—The heat of neutralis-
ation at const, concentration is the heat effect (—AH)
of the reaction MOH,a;H20+HA ,a;H20=MA,a;H20 +
(*+ 1)H20. By employing the data ‘6f Richards“and
co-workers in the plot of I/xi against —AIl for the
chlorides and nitrates of K, Na, and Li, a family of
curves is obtained which affords the extrapolated
value 13,650 g.-cal. (20°) for the heat of neutralisation
at infinite dilution and the heat of formation of H20
from its ions (cf. A., 1929, 511). The temp, coeff. of
the latter (—dAH/dt) is computed to be —52 g.-cal.
per 1° at 20°. J. G. A. Grifeiths.

Heat of combustion of methyl alcohol. F. D.
Rossini (Proc. Nat. Acad. Sci., 1931,17, 343—347).—
The heat of combustion of liquid MeOH to C02 (gas)
and H20 (liquid) at 25° and 1 atm. is 173-63+0-05
kg.-cal. per mol. J. W. Smith.

Heat of combustion of methylglyoxal. C.
Fromageot and M. E. Emami (Bull. Soc. chim., 1931,
[iv]l, 49, 929—936).—The bomb-calorimetric method
has given the following data. Heat of formation of
methylglyoxalhydrazone —38 kg.-cal.; heat of form-
ation of dinitrophenylhydrazine in 0-33N-HC1 +6
kg.-cal.; heat of formation of methylglyoxal, ag. +179
kg.-cal.; heat of combustion of methylglyoxal +326
kg.-cal. E. S. Hedges.

Change of transference number of a salt with
change of concentration. Modification of the
moving-boundary method. E. R. Smith (Bur.
Stand. J. Res., 1931, 6, 917—926).—The moving-
boundary method has been modified by observing
the vol. through which a junction between two
solutions of the same salt at different concentrations
moves during the passage of a known quantity of
electricity. Satisfactory results are obtained for Nad
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and LiCl solutions ; the transference number of KC1
is practically const, for the range 0-05—4-7JT.
H. Gk Gillbe.

Dissociation constants of organic acids. IV.
Mobilities of the sodium, potassium, and
hydrogen ions at 25°, and the determination of
cell constants at 25°. G. H. Jeffery and A. I
Vogel (J.C.S., 1931, 1715—1729).—Conductivity
measurements in 0-0001—0-001V solutions yield for
Ac of KC1 (25°), NaCl (25°), and IvI03 (18°) the
expressions 149-S3—101-6¢0%47, 126-18—117-4c0551,
and 115-45—5S-7c0'384, respectively. The c-Ac curve
for HIOj passes through a max. at ¢ O-OQliV, but at
concentrations above 0-002A7 Ac=351-0—3S4-1c0'577.
The curves are compared with those obtained by
application of the Debye-Hulckel-Onsager equation.
The mobilities of H', K\ Na‘, and 103" at 25° and of
H' at 18° havo been calc. Si02 vessels must be used
for conductivity measurements with acids at concen-
trations below O-OOIAh H. F Gillbe.

Effect of voltage on the conductivity of strong
and weak acids. M. wien (Pliysikal. Z., 1931, 32,
545—547).—W ith weak acids the efiect of voltage on
conductivity, although small, is 10 times that with
strong acids, arising probably from an increase of ions
due to ionic bombardmentwithin the liquid. Data are
given for HC1, H2S04, AcOH, propionic and tartaric
acid, CH2C1-C02H, and CHC12-C02H. The degree of
dissociation can bo computed and this is shown by
reference to K1 and LiBr. W. It. Angus.

Influence of sucrose on the conductivity of
electrolytes. J. Peller (Z. Zuckerind. Cechoslov.,
1931, 55, 643—650).—Measurements of the conduc-
tivity of a number of acids and salts in presence of
sucrose show that the decrease of conductivityis less the
stronger is the acid, and is greater the stronger is the
base. Theconductivity ofsolutionsof NH3,(NH4)2C03,
and NH4OAc is increased by the addition of sucrose
up to about 16%, further addition of sucrose causing a
decrease. The influence of successive additions of
sucrose on tho depression of the conductivity de-
creases with increasing concentration of the sucrose.

E. S. Hedges.

Constitution of sucrose solutions. E. Landt
and C. Bodea (Naturwiss., 1931, 19, 660).—The
product of the viscosity and mol. conductivity at
infinite dilution of solutions of NaCl, KC1, BaCl2, and
NEt4 picrate in aq. solutions of sucrose increases with
the sucrose concentration too rapidly to be accounted
for entirely by diminishing hydration of the ions. Itis
suggested that sucrose solutions contain aggregates of
sugar mois., or of sugar mois, and H,,0 mois. These
complexes greatly increase the viscosity and vary in
number and size with the temp, and concentration.
Their influence on ionic migration is the more pro-
nounced the larger are tho ions. R. Cuthtll.

Electrical conductivity of crystalline and
vitreous silicates in the system sodium oxide-
silica. R. Schwarz and J. Halberstadt (Z. anorg.
Chern., 1931, 199, 33—47).—Conduction through
cryst. Na2Si03 follows Faraday’s law. With rise in
the temp, the sp. conductivity, k, increases up to about
800°, and then a period of more rapid rise extends to
about S4"°, beyond which the rate of increase is nor-
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mal. Preheating'at 870° causes a marked decrease in
k at 730—790°, probably in consequence of the form-
ation at about S00° of a polyeutectic, with subsequent
recrystallisation of the Na2Si03. With Na2Si205
glasses the log *-1iT curve is discontinuous near the
transformation point, the temp, coeff. beyond this
point increasing with increase in the Si02 content.
The temp, coeff. for a glass is always less than for
crystals of the same composition. The high con-
ductivities of glasses containing 30—34% of SiO,
indicate the absence of any material complex form-
ation, but when the glass contains only 20% of Si02 k
is comparatively small and there is probably pro-
nounced complex formation and adsorption of Na\
An attempt has been made to utilise conductivity data
in constructing the equilibrium diagram.
R. Cuthill.

Single potential of iron and steel electrodes.
H. Endo and S. Kanazawa (Sci. Rep. Tohoku, 1931,
20, 124—139).—The electrode potentials of pure Fe
(single crystal), electrolytic Fe in various conditions,
Armco Fe, and pearlitic steel (0-1— 1-4% C) have been
measured. The effect of the grain boundary and slight
straining was investigated. The former increases
the electrode potential and the latter causes the
electrode to become more electropositive.

W. Good.
Diffusion of hydrogen through an iron cathode.
A. Il. W. Aten and P. C. Blokker (Rec. trav. chim,

1931, 50, 943—950; cf. A., 1930, 1125).—Purification
of NaOH and H2S04does not entirely stop the diffusion
of Ho developed at an Fe cathode, but poisoning
increases the rate of diffusion and the speed with which
it sets in. Results with HgCI2 in 0-IA7-H2S04 are
similar to those previously obtained with As203
Addition of too much poison decreases the diffusion,
particularly with higher c.d. These phenomena arc
explained as follows : the concentration of H atoms is
greater where Hg has been deposited on the Fe, and
consequently, using a little HgCI2, diffusion through
the Fe is more rapid. When sufficient HgCI2 is used
entirely to cover the surface, the Fe is cut off from
the liquid and diffusion ceases; with higher current
densities the ability of the Hg to form individual drops
is diminished, and the effective covering power of a
given amount of Hg thus increased. H2S04 solutions
show considerable diffusion after several days without
poisoning, but alkaline solutions are more const, and,
therefore, more suitable for study. Diffusion is
greatly increased by addition of a little HgCL, to
U-1JY-NaOH at 0-1—3 amp., and only slightly de-
creased by further addition of a large excess, whilst
there is a rough parallelism between the cathode
potential and the rate of diffusion.. Results with
these substances at 0-01 amp. are abnormal. Figures
are given for diffusion through various Ni- and Cr-Fe
alloys, using As203in H2S04. The connexion between
current, potential, and rate of diffusion cannot be
arrived at from these results, and the considerations
of other authors are inadequate or erroneous.
R. S. Gahn.

Poisoning of hydrogen electrodes. A. H. W.
Aten and P. C. Blokker (Rec. trav. chim., 1931, 50,
951—956).—The reaction between 02 and H2at a Pt
surface is less influenced by poisoning by As203 or



GENERAL, PHYSICAL, AND INORGANIC CHEUIUSTRY.

HgCl2 in OTA-H2S04, or by As203 in OTA-NaOH;
than is the potential of the electrolytic gas electrode
(cf. this vol., 171). It follows that the catalytic action
of Pt is only slightly, if at all, due to transformation
of H2into H atoms. The results may be due either to
preferential poisoning of the catalytically most active
portions of the surface, or to equal poisoning of the
whole surface. When large additions of HgCI2 in
H2504 have completely stopped the catalytic action,
the electrode shows the potential of a Hg electrode.
It. S. Cahn.
Electromotive force of liquid-liquid cells, and
the variation on dilution. L. Bouchet (Compt.
rend., 1931, 193, 149—151; cf. A., 1929, 769).—
For cells M4A-MjS04aq.|| A ,aq.|M2, where
M4M2 are Mg-Zn, Mg-Cu, Mg-Ag, Zn-Cu” Zn-Ag,
and Cu-Ag, respectively, the em.f. are 0-709,
1-810, 2-275, 1-089, 1-502, and 0-444 volts; with
M4&M2=Zn-Cu, and the solutions of ZnS04 0-1A7,
0-02A, and 0-01A, and that of CuS04 A, the e.m.f. are
1-095, 1-114, and 1-128. All these values are in good
agreement with calc, figures. Similar but less regular
results are obtained with chlorides, acetates, and
nitrates. G. A. Silberrad.

Reaction between sodium nitroprusside and
sulphides. 11l. G. Scagliarini and P. Pratesi
(Atti R. Acad. Lincei, 1931, [vi], 13,199—201; cf. A,
1930, 726).—The oxidation-reduction potential of the
reaction [FE(CN)SNO)"'+S+20=[Fe(CN)5NOS]""""
with a Hg electrode is 0-348 volt at 20° for OTA solu-
tions of the reactants. O.J. Walker.

Potentiometric study of adrenaline. E. G.
Ball and W. M. Clark (Proc. Nat. Acad. Sei., 1931,
17, 347—351).—The characteristic potentials of the
adrenaline system arc close to those of the related
pyrocatechol system. The inherent instability of
o-ben/.oquinonc is enhanced by the presence of a side-
chain with oxidisable groups. The reduction potential
of the adrenaline system and the chemically undefined
“reduction potentials ” of the tissues must bo such
that the cells tend to protect this hormone from an
oxidation which would result in its very rapid destruc-

tion. J. W. Smith.
Oxidation-reduction. XVI. The oxazines :
Nile-blue, brilliant-cresyl-blue, methyl-Gapri-

blue, and ethyl-Capri-blue. B. Cohen (U.S.

Publ. Health Serv. Suppl. No. 92, 1—67).—The oxid-
ation-reduction potentials of the above oxazines have
been measured at 30° in buffers of various pa values
and the results compared with theory. Methyl- and
ethyl-Capri-blue aro strongly basic, cresyl-blue is
rather stronger than NH3, and Nile-blue about equal
to NH3. Nile-blue sulphate corresponds with
t'20H2QN30*SO4H and aq. solutions of Nile-blue are
colloidal. Relatively small but definite concentration
and salt effects occur with cresyl-blue, and methyl-
and ethyl-Capri-blue. Oxazines react readily with
H20 forming oxazones, and this reaction is accelerated
by moderate acidity or alkalinity. They can be used
as oxidation-reduction indicators within the range
bounded by methylenc-bluo and indigo-carmine.
J. W. Smith.

Oxidation-reduction of pyocyanine. Il. Redox

potentials of pyocyanine. B. Elema (Rec. trav.
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chim., 1931, 50, 807—826; cf. this vol., 684).—The
oxidation-reduction potential of pjmcyanine was
determined for the range pa 1-3—11-5, using TiCl2,
K3Fe(CN)6, or benzoquinone in buffered solutions.
Within the range pa 6—9 pyocyanine is intermediate
between methylene-blue and indigotrisulphonate. For
Pa >7 the titration curves are normal, two electrons
are involved in the change, and the colour of the
solution changes gradually from blue to colourless.
Pyocyanine thus exists in the unimol. form in dil. aq.
solution. At pa >12 the reaction is not reversible,
a red pigment being formed on oxidation. Below
Pa 7 the shape of the titration curves changesgradually
until at pa <3-5 a sharp discontinuity is observable,
the system behaving as if it were associated with
two consecutive reactions, each involving one electron.
Simultaneously, a colour change, red-green-colourless,
replaces the normal one. The abnormality is due to
the formation, at pa <about 7, of a half-way reduct-
ant, which is shown to be a free radical rather than a
meriquinone. R. S. Cahn.

Potential of solutions of sugars. Ill. R.
Wurmser and J. Geloso (J. Chim. phvs., 1931, 28,
260—276; cf. A., 1928, S46; 1929, 1393).—H 02 is
excluded, a solution of dextrose develops slowly an
oxidation-reduction equilibrium, and this determines
the potential of the solution, which at pa 7-2 and at
20° is given by EUI= —0-05;t;0-02 volt.

J. W. Smith.

Photodynamic studies. [IlIl. Photogalvanic
phenomena with irradiated cupric oxide elec-
trodes. M. Karschulin (Biochem. Z., 1931, 236,
312—325).—Using the photogalvanic cell fitted with
CuO electrodes (A., 1930, 865) the spectral sensitivity
with ag. NaF, Nal, and NaCN as electrolytes was
determined. The general light absorption of the elec-
trode and the electrical energy radiated were measured
when the element was filled with ag. Nal. The
photogalvanic effect does not disappear with posi-
tively-charged electrodes, and it follows that the
Becquerel effect cannot be explained as a simplo
photo-electrical phenomenon. F. O. Howitt.

Physical chemistry of corrosion. F. Gior-
dani (Giorn. Chim. Ind. Appl., 1931,13, 275—2S1).—
In the corrosion of Sn-plated containers variations in
the nature of the contents may change the relative
behaviour of the local couples Fe-Sn. Observations
show that in acid and alkaline solutions the potential
of Sn is lower than that of Fc, whilst for intermediate
solutions the behaviour of the couples Fe-Sn is in
conformity with the jiosition in the electrochemical
series. 0. F. Lubatti.

Energy yield and decomposition voltage in
the electrolysis of sodium and potassium chloride
solutions. H.Ram stetter and O. Kahn (Z. angew.
Chem., 1931, 44, 610).—When the energy yield in
the electrolysis of NaCl and KC1 solutions is taken as
100 x theoretical energy/energy used and the usual
method of calculating the val. for the separation of
equivs. of K and Na from the equation (Na/K)CI-f-
aq.=(Na/K)OH,aq.-f-CI+H is used, very different
vals. are found for the two metals. This is due to
the circumstance that solid, and not dissolved,
chlorides are considered. If correctly used, tiie avail-
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able data lead to vals. which agree, whilst the decomp,
voltages are also the same, viz., about 2-3 volts.
These conclusions have been confirmed by experi-
ments on an industrial scale. H. Ingleson.

The Leclanche cell. A. Keller (Z. Elektro-
chem., 1931, 37, 342—348).—Determination of the
discharge curves of the positive electrode of the
Leclanche cell has shown that for discharge down to
0-7 volt the current yield with an acid electrolyte is
7— 10 times that with a neutral or alkaline electrolyte,
and that electrodes which have been “run down ”
may be regenerated by being placed in an acid
electrolyte. The rapid fall in voltage during discharge
is ascribed to the formation of solid solutions of
MnOo and Mn,03, the conversion of the Mn20 3 into
a manganous salt and MnOa by acid being respons-
ible for the regenerative action of the latter. Experi-
mental evidence has been obtained in favour of the
theory that the e.m.f. of the electrode depends on
the power of the Mn02 to behave as an element and
pass into solution as the Mn02' ion. According to
this view the reaction giving rise to the current is
2Mn02-f2H'—Mn203+H 20+2© in neutral and
alkaline solution and Mn02-j-4H‘=Mn"-}-2H20+2©
in acid solution. R. Cuthill.

Reaction inertia of excited atoms. G. B.
Kistiakowsky and P. E. Millington (Z. physikal.
Chem., 1931, B, 13, 155—156; cL this vol., 174).—
Inertia has been observed in the reaction of excited
0 atoms with H2 and with CHA4. R. Cuthill.

Kinetics of unimolecular reactions. J. K.
Syrkin (Z. anorg. Chem., 1931, 199, 28—32).—The
velocity coeff., k, of many unimol. gas reactions and
reactions in solution may be expressed as a function
of the temp., T, by the empirical equation k—eAIC-AIRT,
where A is the energy of activation and C is a const,
for all reactions of a given type. R. Cuthill.

Experimental methods in the study of the
kinetics of gaseous reactions. H. Douse and
W. Frankenburger (Z angew. Chem., 1931, 44,
605—610).—Some of the practical difficulties met with
in the study of gaseous reactions are mentioned, e.g.,
the prep, of pure materials, the prevention of the
entry and formation of small traces of substances
which give rise to irregularities. The methods adopted
to overcome them are briefly sketched.
H. Ingleson.

Effect of foreign gases on the lower critical
oxidation limit of phosphorus vapour. H. W.
M elville and E. B. Ludlam (Proc. Roy. Soc., 1931,
A, 132, 10S—126).—The effects of N,, H2, He, A,
Ne, C02, N20, H2S, S02, CsH6, CeHu; C2H4, C2H2,
COMc2, C6H3Me3, and CH2CI2 on the lower crit. oxid-
ation limit of P vapour have been studied. Although
Semenov’s equation, pipo[l+px/(Po+Pi‘)]*2=coust-
(where pois the lower crit. oxidation pressure, pP and
pz are the pressures of P vapour and the foreign gas,
respectively, d is the diameter of the vessel), repre-
sents the results satisfactorily, the slope of the curve
connecting 1/p0 with the quantity in the bracket
depends on the nature of the gas. The equation is
modified to popr[l+A Px/(po+PE)]=const., where D
is the diffusion coeff. of the chain propagators into
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the foreign gas. The slope of the curve is independent
of the nature of the surface of the reaction tube.
Evidence from the variation of the slope with temp,
confirms the view that variation of D is the pre-
dominating cause of the differences observed. The
results show no correlation with those obtained at
the upper pressure limit (cf. A., 1930, 876).
L. L. Bircumsiiaw.

Explosion waves and shock waves. . Wave-
speed camera and its application to the photo-
graphy of bullets in flight. W.Payman and D. W.
Woodhead (Proc. Roy. Soc., 1931, A, 132, 200—213).
—An account is given of the continuous (as opposed
to the instantaneous or kinematographic) method of
Schlieren photography, and its value in investigations
in exterior ballistics is indicated.

L. L. Bircumsiiaw.

Kinetics of the oxidation of hydrogen sulphide.
I. H. W. Thompson and N. S. Kelland (J.C.S.,
1931, 1809—1827).—The kinetics of the oxidation of
H2S has been studied at temps, in the vicinity of the
ignition point, i.e., 220—300°. The reaction proceeds
almost entirely according to.the equation 2H2S--
302=2H00+2S02, although traces of S were formed,
There is an initial induction period which decreases
either at a given temp, with increase of pressure
or at a given pressure with rise of temp. If the
pressure is below the ignition pressure, the subsequent
reaction was of a low order which appeared to increase
from a value slightly in excess of unity at low temp,
to about two at high temp. Excess of 02 facilitates
reaction, whilst H2S has the opposite effect; iS2 causes
a slight retardation. Reaction is much retarded by
a decrease in the dimensions of the reaction vessel.
It is concluded that the reaction is of the chain type,
propagation of the chains being favoured by excess
of 02. Chains are probably broken by a physical
deactivation at the wall and a chemical deactivation
by H,S. The heat of activation is about 18,000 g.-cal.
Above the ignition pressure the above measurable
reaction becomes an explosion. The ignition pressure
increases with fall of temp, and satisfies Semenov’s

equation. A peculiar phenomenon of successive ex-
plosions in the same reaction mixture has been
observed. F. J. Wilkins.

Flame propagation through dry carbon mon-
oxide-oxygen mixtures in an electric field.
W. A. Bone, R. P. Fraser, and W. H. W heeler
(Proc. Roy. Soc., 1931, A, 132, 1—10; cf. A., 1929,
771).—A comparison is made of the movements of
flame, initiated near one of the closed ends of a tube,
through intensively (P205) dried 2C0+02 media
(a) with no imposed electrostatic field, and (6) as the
flame entered and passed into a strong electrostatic
field, the polarity being reversed in successive experi-
ments. The resistance to combustion offered by tho
dryness of the gases is overcome by the electrostatic
field, the conditions near the negative pole being
much more, and near the positive pole rather less,
favourable to the continuance and propagation of
flame than those in the control experiment. A Series
of similar experiments, but with the flame initiated
midway between the boundaries of a field, is described.

L. L. Birgumshaiv.
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Kinetics of the combustion of methane by
means of copper oxide. T. S. W heeler (Rec.
trav. chim., 1931, 50, 874— 882).—Equations are
derived to explain the results of Campbell and Gray
(J.S.C.1., 1930, 49, 432t), and it is tentatively sug-
gested that the reaction takes place at the Cu-CuO
interface, and that it is inhibited in the collision area
of one or both kinds of resultant mois, on the interface.
The heat of activation is 32,000 and 41,000 g.-cal.
per g.-mol., as determined by the static and stream
experiments, respectively. R. S. Cahn.

Explosion limit of crude acetylene mixed with
oxygen and nitrogen. S. Yagi and K. Takeoka
(J. Soc. Chem. Ind. Japan, 1931, 34, 205—207b).—
The limits of the region of explosibility in mixtures of
C2H2, 02, and N2 have been determined with the view
of estimating the danger of explosion in storage tanks
of CaC2. To reproduce the conditions prevailing in
practice crude gas (C2H2 97-69, H20 2-20, H2S 0-0540,
PH3 0-0571 vol.-%) was used. There is no risk of
explosion when the 0 2content is less than 8 %, and the
CH2 content less than 2-5%. The lower limit of the
explosion region runs parallel to the 02-N 2 line (the
results being plotted on a triangular diagram), attri-
butable to the equality of the mol. heats of 0 2and N2.
The upper limit runs [parallel to the N2-C2H2 line,
although the heat capacit}-' of the mixture increases
with the C2H2content. N. H. Hartshorne.

Slow combustion of acetylene. R. Spence
(Nature, 1931, 128, 153).—Experiments which show
that C2H2 and 0 2form a reaction chain of considérable
length are described (cf. this vol., 572).

L. S. Theobald.

Explosibility of acetylene-steam mixtures.
Rimarski, Pleus, Friedrich, Streb, Noack, Kem-
per, Hoffmann, and Konschack (Jahresber. Chem.-
tech. Reichsanst., 1930, 8, 43—47; Chem. Zentr.,
1931, i, 2418).—Mixtures of C2H2 and steam in the
ratios 10 : 1 and 1:1-5 are not explosive whether the
total pressure is 5 or 6 atm. Explosion occurs at
aratio 1-63—1-61 : 1, and becomes more violent with
increasing C2H 2 content. A. A. Eldridge.

Direct oxidation of hydrocarbons by air.
P.Mondain-Monvax and B. Quanquin (Ann. Chim,,
1931, [x], 15, 309—424).—The inflammation of
mixtures of hydrocarbons and air at relatively low
temp, is caused by the explosive decomp, of the per-
oxides which have been described (A., 1930,167,1157 ;
B., 1930, 803). This property is not confined to pure
«hydrocarbons, but is also observed in mixtures, such
as paraffin, mineral oils, and motor spirit, and further
in ethers, alcohols, and aldehydes. It is probably a
property of all compounds possessing a saturated
hydrocarbon chain. These views are applied to the
processes occurring in the internal-combustion engine.

E. S. Hedges.

Aminolysis of alanine. S. Molinari (Helv.
Chim. Acta, 1931, 14, 671—687)—An extension of
Wunderly’s study of the hydrolysis of alanine to NH4
lactate in presence of bone charcoal (A., 1924, ii, 841).
The reaction ceases before all the alanine is hydrolysed,
but the amount of hydrolysis depends on the quantity
and sample of charcoal used. The charcoal may be
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completely regenerated by filtering and washing.
Experiments in closed and in evacuated vessels, and
using charcoal ignited in a current of C02 show that
atm. 02 plays no part in the reaction. The velocity
of hydrolysis of solutions containing initial concen-
trations of 1, 2, and 3% of alanine is unimol. in the
sense that it is expressed by the equation 0-43A=
1/i log 5/(5—.t), where 5 is the amount of alanine
which has decomposed at the end of the reaction.
With a 0-5% solution of alanine, however, the val.
of K decreases as the reaction proceeds. The ratio
[NH4']2/[A] (where [NH4‘] and [A] represent the
concentrations of NH4 and unchanged alanine,
respectively, at the end of the reaction), is not const,
over a wider range than that studied by Wunderly,
nor is the ratio [NH4*][Z/]/[A], where [L'] is the con-
centration of lactate. [A'] is different from [NH, ]
because of secondary decomp, of the former, giving
MeCHO, H«C02', EtOH, and CO03", all of which have
been detected and determined. The ratio [A']l/Jf
(where M is the wt. of charcoal) is, however, approx.
const., but is little affected by the ratio AIM, where
A is the amount of alanine adsorbed on the charcoal.
It is suggested that the lactate, as it is formed, is
adsorbed on the specially active parts of the charcoal
surface, and that when it has occupied all these the
reaction stops. The adsorbed lactate sends free
lactate into the solution. It is assumed that the
charcoal possesses virtually a concentration due to
these active parts, the number of which depends on the
wit. and specimen of charcoal used. Increase in this
number increases the “ dissociation tension ” of the
adsorbed lactate and more free lactate is sent into
the solution. The addition of asalt with acommon ion
to the reaction mixture does not, however, lead to the
expected results; NH4Cl has scarcely any effect, whilst
Na and NH4 lactates, although markedly reducing the
hydrolysis, do not do so to the extent required by the
above theory. N. H. Hartshorne.

Kinetic study of some reactions of diazoacetic
ester in benzene solution. J. N. Bronsted and
R. P. Bell (J. Amer. Chem. Soc., 1931, 53, 247S—
2498).—The velocity of the reaction of 0-0025—
0-01 IxY-diazoacctic ester with several substances in
C@ Bsolution has been measured at 15° by means of
the N2evolved. The velocity coeff., k, of the reaction
with a monocarboxylic acid, in large excess, is
expressed by I-=ac2+(3c, where a and 3 are consts.
specific to a particular acid and c is its concentration.
The effect of mixtures of these acids has been investig-
ated. Theresults are consistentwith the view that the
addition of an acid mol. to the ester is catalysed by the
presence of either a similar or a different acid mol.,
allowing for the progressive dissociation of double acid
mols. with increasing dilution. The velocity of
addition of picric acid to the ester is directly propor-
tional to the concentration.

The rate of addition of PhOH to the ester is very
strongly catalysed by the carboxylic acids, and the
catalytic const. I is given, approx., by I—GKx, where
K is the electrolytic dissociation const, of the acid in
aqg. solution and x approaches unity. Picric acid is
less catalytically active than is represented by the
above relation. J. G, A. Griffiths.
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Chemical inertia. M.Lemarchands and (Mme.)
M. Lemarchands (Compt. rend., 1931, 193, 49—50).
—Two explanations of the difficulty in effecting inter-
action between some solids and gases, e.g., some metals
and CI2 or Br2, CaO and Cl2, Zn, Al, Mg, or Na and
C02,S03,N20~ or P20 3, are suggested : (a) Formation
of a protecting film, supported by the fact that only
metals, e.g., K, Hg, and Sn, the chlorides of wliich are
volatile under the conditions of the experiment, are
attacked by CI2. (b) Adsorption of the gas is a
necessary preliminary to chemical action, and like it is
exothermic, but rise in temp, checks adsorption and
this cannot occur again until the surface has cooled.
This explains the failure of a solid to catalyse such a
reaction if that solid itself unites with the gas with
considerable evolution of heat. C. A. Silberrad.

Dissolution velocity of oxygen into water. V.
Oxidation velocity of sodium sulphite solution
by oxygen in the presence of a molecular film
of fatty acid. S. Miyamoto, T. Kaya, and A.
Nakata (Bull. Chem. Soc. Japan, 1931, 6, 133—142).
—The rate of dissolution of 02 into ag. Na2s03
increases to a max. val. as the [S03] is increased.
Whilst this max. val. is proportional to the area of
the liquid-gas interface, covering the surface of the
solution with a unimol. film of palmitic or stearic
acid has no effect. In these experiments the main
portion of the solution is stirred vigorously. Whilst
the surface of tho solution is not broken, the stirring
may cause the fatty acid film to be covered with the
solution. F. J. Wilkins.

Rate of combustion of charcoal and graphite
as a function of the temperature. G. Tammann
and G. Bandel (Z. anorg. Chem., 1931, 199, 109—
11C).—If the log of the rate of combustion, v, of
charcoal in air is plotted as ordinate against tho
temp., T, as abscissa, the resulting graph consists of
two straight lines intersecting at 175°, that corre-
sponding with temps, below 175° having the greater
slope. The probable explanation is that up to 175°
the gas adsorbed by the C hinders its combustion,
but at 175° the amount has become so small that the
formation of a unimol. film is no longer possible.
The retardation of the combustion is not, however,
proportional to the amount of gas adsorbed. For
the combustion of graphite between 340° and 480°
the log v-T curve consists of a single straight line.
Evidence has been obtained to show that the economy
in fuel obtained by using a hot blast in the blast-
furnace is due, not to an increase in the rate of com-
bustion of the C, but to the increased rate of com-
bustion of the CO at the tuyeres. R. Cuthill.

Transformation of white into grey tin. G.
Tammann and K. L. Dreyer (Z. anorg. Chem., 1931,
199, 97—10S).—The linear rate of transformation is
a max. at —30°, and decreases with increase in size
of the crystallites, but is independent of their orient-
ation. Cold-working increases the rate. The con-
version between 0° and —20° can be suppressed by
adding 0-5% Bi or Sb. R. Cuthill.

Significance of hydrogen absorption in the
dissolution of iron. E. Liebreich (Z. physikal.
Chem., 1931, 155, 123—142).—Phenomena quoted
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by Evans in support of his theory of corrosion are
observed also in an atm. of H2. The flake formation
can be explained by the depassifying action of tho
corrosion product. When a film of hydroxide covers
the surfaco of the Fe the diffusion out of the H2 is
impeded and the pressure of H2 on the surface is
raised. Thus Fe covered with fine glass powder is
attacked even more readily than usual by dil. H2504;
also the cathodic over-potential of a corroded Fe
surface is lower than that of a fresh one.
J. W. Smith.

Corrosion of iron by steam at high temper-
atures. |. W.Krauss (Korrosion u. Metallschutz,
1931, 7, 29—34; Chem. Zentr., 1931, i, 2390).—An
apparatus for measuring electrically tho interaction
between metals and gases is described, and the results
of its use with Fe and H20 at 510° and 630° are
recorded. The method was compared with the gravi-
metric method for interaction at 600°, 700°, and 800°.

A. A. Eldridge.

Spontaneous inflammability of magnesium
powder. Lenze, Metz, and Rubens (Jahrcsber.
Chem.-tech. Reichsanst., 1930, 8, 12—14; Chem.

Zentr., 1931, i, 2387).—Finely-divided Mg does not
ignite more readily when heated in air than coarser
powder or filings; the ignition temp, in air is about
550°. Rise of temp, and liberation of I12by the action
of H20 do not lead to inflammation. The transport
of Mg is discussed. A. A. Eldridge.

Atmospheric corrosion ofmetals. 1.
W. H.J. Vernon.—See B., 1931, 763.

Reaction between benzyl chloride and water.
T. Titani and K. Kurano (Bull. Chem. Soc. Japan,
1931, 152—162).—A layer of distilled water which
was stirred vigorously was placed above one of benzyl
chloride, and the progress of the reaction was followed
by determining the conductivity of the aq. layer.
The rate of reaction is largely affected by the speed
of stirring, and it is therefore concluded that tho HC1
formed inhibits further hydrolysis by its adsorption
at the benzyl ehloride-H20 interface.

F. J. Wilkins.

Variation of the velocity of decomposition of
cellulose nitrate with temperature. J. Duclaux
and J. BARBIKRE (J. Chim. phys., 1931, 28, 257—
259).—By observation of the change in the viscosity
of solutions of cellulose nitrate in COMe2 with the
previous history of the nitrate it has been shown that
for three stable preps, of cellulose nitrate the change
occurring in 17 years at 1S° is about the same as that
which occurs in 18 hr. at about 110° indicating a
temp, coeff. for the reaction of about 2-7 for a 10°
interval. For two less stable nitrates the change in
17 years at 18° is comparable with that occurring in
2-5 hr. at 100°, the temp, coeff. being about 3-8.

J. W. Smith.

Ozonation of aldehydes. Action of ozone on
the share of oxygen in the oxidation. E. Briner,
A. Demolis, and H. Paillard (Helv. Chim. Acta,
1931, 14, 794—803; cf. A., 1929, 290, 674).—The
oxidation of PhCHO dissolved in hexane to BzOH
(with some perbenzoic acid) by 02 containing 0-9—
8-0% 03 has been studied, the gases being passed for
1 hr. at the rate of 10 litres per hr. The optimum

Copper.
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concentration of 03 is 1-6%, the wt. of BzOH
formed being more than 30 times that equiv. to the
wt. of 03 consumed, which, moreover, is rnin. in this
case. The 03 therefore acts mainly as a catalyst.
Substitution of CCl4 for hexane causes a marked
reduction in the rate of oxidation. The mechanism
of the reaction is discussed from the point of view of
the theory of chain reactions, the 03 being regarded
as a source of energy of activation for the 02 mois.,
but no definite chain is proposed.
N. H. Hartshoene.

Ozonation of sulphurous acid and of sulphur
dioxide. Action of ozone on the share of oxygen
in the reaction. E. Briner, S. Nicolet, and H.
Paillard (Helv. Cliim. Acta, 1931, 14, 804—810).—
The action of ozonised 02 on S02 solution is similar
to its action on PhCHO (see preceding abstract) and
its mechanism is probably of a related type. The
optimum concentration of 03 is about 1%, the wt. of
S03 formed being about twice that equiv. to the 03
consumed. The action on dry S02is very slow.

N. H. Hartshoene.

Estérification in presence of anhydrous salts.
E. M. wiiitacre and H. T. Briscoe (Proc. Indiana
Acad. Sci., 1929, 38, 187—194).—The catalytic effect
of anhyd. Cu, Cd, Al, Mn, Fe, Ca, and K Al sulphates
on estérification of AcOH with EtOH, and of CuS04
on that of higher alcohols and acids, was studied.
CuS04 gave the highest yield of EtOAc; CaS04
retarded estérification, whilst Ka2S04 had no effect.
The temp, of dehydration is important ; the effect is
due partly to removal of 1120 and partly to other
causes. Chemical Abstracts.

Iron and cerium compounds and insulin as
inductors in oxidation reactions ; mechanism of
induced reactions. N.R.Dhar (J. Physical Chem.,
1931, 35, 2043—2048).—During the induced oxidation
of HCO2Na by air at room temp, in presence of
Fe(OH)2 or Ce(OH)2, Fe20s or Ce20 5 is formed as an
intermediate compound. The high induction factors
sometimes observed are due to the liberation of ions
during the primary exothermic oxidation of the in-
ductor. These ions activate further mois, of the
reactants, and more ions are then produced; the
primary oxidation thus causes the oxidation of a
large quantity of the acceptor. When an oxidation
is effected by H202the intermediate Fe oxide differs
from that formed when 02 is used. When air is
passed through a solution of insulin oxidation takes
place and CO02 is formed; dextrose, if added, is also
oxidised to C02, and the insulin, which then acts as
an inductor, is oxidised more slowly. To this type
of reaction is due the physiological action of insulin
and the disappearance of the material in the body.
The induced oxidation of dextrose is accelerated by

Na2H P04. H. F. Gillbe.
Positive ion catalysis in the Knoevenagel
reaction. Ilv. C. Blanchard, D. L. Klein, and

J.MacDonald (J. Amer. Chem. Soc., 1931, 53,2809—
2810).—The velocity of condensation of cinnamaldé-
hyde with malonic acid in 50% EtOH in the presence
of NH2acids is accelerated by increase of [H").
Amines exhibit enhanced catalytic activity in acid
solution, and very weak bases, e.g., carbamide, which
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are inactive in ag. or alcoholic solution, are very
active catalysts in AcOH where strong dissociation
occurs. This supports the view that the positive
ion of the amine is the catalyst.
J. G. A. Grifeiths.
Catalysed formation of water from hydrogen
and oxygen by platinum as a chain reaction.
N. I. Kobosev and V. L. Anochin (Z. physikal.
Chem., 1931, B, 13, 63—71).—In the catalysed com-
bination of H2 and 02 in presence of Pt saturated
with 02 at. H is formed, probably by the reaction
PtO-fH2=PtOH-J-H, and sets up a reaction chain,
the direct product of which is principally H20 2, which
is decomposed by the Pt, giving H20. As a whole,
the reaction is not a genuine catalysis, but is rather
a case of induced reaction, the Pt-0 complex being
the inductor, the H the actor, and the O the acceptor.
R. Cuthill.
Catalysts for the production of hydrogen by
the water-gas reaction. 1. Activity of an iron
oxide catalyst. R. Yoshimura (J. Soc. Chem. Ind.
Japan, 1931, 34, 193—195b).—The efficiency of two
Fe20 3 catalysts on the reaction between CO and H20
(pco 1Pir.o = 1: 3-0) at atm. pressure and with a rate
of gas flow of 33-3 c.c. per min. has been studied at
360—410°, 510—710°, and S00°. The same results
were obtained with the two catalysts, one of which
contained Mn, Al, Si, Ca, P, Ni, Cu, Cr, and S
(arranged in order of decreasing quantity) as im-
purities, and the other only Mn and possibly a trace
of P. The optimum temp, range was 510—710°.
The deposition of free C on the catalyst surface, which
was observed only at the lower temp., increased with
falling temp., and also with increasing partial pressure
of'CO in the resultant gases. In these cases the
activity of the catalyst varied irregularly during the
course of the reaction, and subsequent treatment of
the catalyst with 1IC1 usually revealed the presence
of Fe carbide, the formation of which is known to
occur in the decomp. of CO (2C0=CO02-fC) at
an Fe catalyst. The appearanco and magnetic pro-
perties of the catalyst after a run showed that reduc-
tion to a lower oxide, probably Fe30 4, had occurred.
The alteration of the catalyst surface and its depend-
ence on the temp, are discussed.
N. H. Hartshorne.
Hydrogenation catalyst. Action of hydrogen
on colloidal palladium. M™M.Bourguel, (Mlle.) V.
Gredy,and(Mlle.) H.Roubach (Bull. Soc. chim., 1931,
[iv], 49, 897—925).—The velocity of hydrogenation
of various org. compounds in the presence of colloidal
Pd is not proportional to the wt. of the catalyst, but
depends on the concentration of Pd in the aqg. phase.
The variation of velocity with concentration is inde-
pendent of the H-acceptor. At const, concentration
of Pd, the velocity of hydrogenation depends on the
pressure of H2 at the moment it first comes into
contact with the Pd, and the variation is again hide-
pendent of the substance undergoing hydrogenation.
These results confirm the view that the first stage of
catalysis is the formation of a compound Pd*H2,
where n depends on the pressure of H2 and concen-
tration of Pd. This combination is reversible and n
is necessarily variable, but its order of magnitude
appears to be about 100. E. S. Hedges.
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Kinetics of decomposition of ammonia in the
presence of iron. J. Zawadzki and B. Modrze-
jeavski (Rocz. Chem., 1931, 11, 505—515).-—The
velocity of the reaction 2 NHjj N2-{-3H2 in the pre-
sence of an Fe wire heated at 470—560°, at 1—5
atm., is independent of the pressure. The catalytic
action of Fe wire is at first small, but increases with
use; at the same time the wire becomes brittle arid
spongy. R. Truszkowski.

Catalytic reduction of carbon monoxide at
atmospheric pressure. IX. K. Fujimura (J.
Soc. Chem. Ind. Japan, 1931, 34, 227—229b).—A
Co-Cu-MgO (4:1:1) catalyst was used at 240° with
pumice as carrier; the nitrates were heated with
sucrose and the oxide mixtures were reduced with
H2 This process gives a very voluminous catalyst;
the complete burning out of the C by long heating is
detrimental. Otherwise yields of liquid products per
unit catalyst volume were nearly uniform with differ-
ent methods of prep. Excess of H2 in the gas mix-
ture results in H20 formation. Great variation in
the CO and C02 contents of the exit gases occurred.

C. Irwin.

Oxide hydrates and active oxides. XLIV.
Relations between solubility of zinc oxide and
its previous history. G.F.Huttig and B. Steiner
(Z. anorg. Chem., 1931, 199, 149—164; cf. this vol.,
1000).—The solubility and rate of dissolution in ag.
KOH of ZnO prepared by various methods has been
determined with the object of correlating the catalytic
activity in the MeOH synthesis, the thermodynamic
activity, and the physical uniformity. ZnO obtained
by ignition of ZnCO03 below 300° has a relatively high
catalytic activity and is physically practically com-
pletely uniform; therefore either all the mols. particip-
ate equally in the catalysis, or the active mols. are
uniformly distributed. Nevertheless, an increase in
catalytic activity may often be expected to accom-
pany a decrease in uniformity. R. Cuthill.

Characteristics ofa calcium-vanadium catalyst
and a new catalyst for sulphuric acid manu-
facture. W.W.ScottandE.B.Layfield.—See B.,
1931, 716.

Suitability of nickel catalysts for the synthesis
of benzine. F. Fischer and K. Meyer.—See B.,
1931, 748.

Compound catalysts for synthesis of methyl
alcohol. V. A.Plotnikov, K. N.Ivanov, andD. A.
Pospechov.—See B., 1931,751.

[Electrolytic] separation of niobium and
tantalum. D.D.Peirce (J. Amer. Chem. Soc., 1931,
53, 2810).—Electrolytic reduction of Nb in alkaline
solution affords an amalgam at a Hg cathode; Nb
alone is deposited, at a current density of 3 amp./sq.
dm., on a Cu cathode from a mixture of Nb and Ta
oxides in saturated ag. Na2C03 at 103°.

J. G. A. Griffiths.

Electrolyses in liquid ammonia. S. Gold-
schmidt and F. Nagel.—See this vol., 1053.

Preparation of metal powders by electrolysis
of fused salts. [IlIl. Tantalum. F. H. Driggs
and W. C. Lilliendahl.—See B., 1931, 722.

BRITISH CHEMICAL ABSTRACTS.— A.

Formation and decomposition of ozone in the
electric discharge. L. A. M. Henry (Bull. Soc.
chim. Belg., 1931, 40, 305—314).—The formation of
03from 02 by the action of the discharge in a Geissler
tube depends on the production of ions or of excited
atoms or mols. The pressure assumes a steady value
due to the establishment of an equilibrium caused by
partial decomp, of the 03 by particles with high
kinetic energy. W.ith increase of current the velocity
of formation increases at a diminishing rate, and the
greatest yield is obtained with a narrow tube. He
reduces the velocity to a greater degree than does A.
At the temp, of liquid air the 03 decomposes slowly,
probably as a result of catalytic action of the deposit
of metal, derived from the cathode, on the walls of the
tube. H. F. Gillbe.

Formation of nitrogen oxides in the electric
discharge. L.A.M.Henry (Bull. Soc. chim. Belg.,
1931,40, 295—304).—At room temp. 0 2and N2do not
combine when submitted to the silent electric discharge
or to the discharge through a Geissler tube, but at
about —1S0° N 02 is formed in the latter case, the
yield being greatest for the mixture N2+202 02
alone exhibits a contraction during the discharge, and
a subsequent slow expansion to the initial pressure.
The silent electric discharge does not cause reaction
at low temp. Combination can occur only in presence
of excited or ionised atoms or mols. of N, or 02.

H. F. Gillbe.

Kinetics of the formation of hydrogen chloride
and carbonyl chloride as a problem of modern
photochemistry. G. B. Kistiakowsky (Z. angew.
Chem., 1931, 44, 602—605).—Theoretical. An
appreciation principally of the contributions made by
Bodenstein to the study of the photochemical form-
ation of HC1 and C0C12. H. Ingleson.

Photo-reaction of hydrogen and iodine mono-
chloride. T. Iredale and 1). P. M ellor (J. Amer.
Chem. Soc., 1931, 53, 2802—2803).—Polemical
against Rollefson and Lindquist (A., 1930, 1135; this
vol., 578). The reaction occurs in 5461—5791 A.
light with approx. equal pressures of H2 (about
70 mm.) and ICI (ibid., 180). J. G. A. Griffiths.

Action of light on mixtures of ozone and

chlorine. 1. Experimental. Results with low
ozone concentrations. A.J.Allmand andJ. W. T.
Spinks (J.C.S., 1931, 1652—1666).—The photo-

sensitisation by CI2 of thé decomp, of 03 has been
investigated in order to study the relation between the
quantum efficiency y and the wave-length. With a
Cl2 concentration >2—3% the rate of decomp, is
proportional to the light intensity, but increases less
rapidly if the Cl2 concentration is less than this. For
blue light y is independent of the CI2 concentration,
but at 365 mu. it rises as the CI2 concentration is de-
creased below 2%. Decrease of wave-length is accom-
panied by an increase of y. Change of temp, has no
effect on y. F. J. Wilkins.

“ Speed " of photographic emulsions. R.
Davis and G. K. Neeland (J. Opt. Soc. Amer., 1931,
21, 416—419).—Errors caused by deviations from the
strict H. & D. speed definition are pointed out. Fog
densities should always be subtracted from the total
densities. J. Lf.wkowitsch.
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Application ofoxalicacid-uranyl acetate actino-
meter to measurement of sunlight intensity in
connexion with photochemical changes in gasol-
ine. L.C. Beard, jun,, and 0. M. Reiff (Ind. Eng.
Chem. [Anal.], 1931, 3, 280—281).—The actinometer
consists of a solution containing 6-30g. of H2C204,2H20
and 0-2121 g. of U02(0ACc2)2,2H20 per litre and the
amount of decomp, after exposure to sunlight is
measured by titrating the H2C20 4 with 0-IArrKMnOA4.
The amount of change in the actinometer is propor-
tional to the discoloration produced in gasoline ex-
posed under similar conditions. Change of temp, has
little influence on the discoloration of gasoline by
sunlight. E. S. Hedges.

Photochemical oxidation of organic hydro-
carbons. Il. Toluene, and the oxidation of
benzaldehyde. C. J. Kothari and H. E. W atson
(J. Ind. Inst. Sci., 1931, 14A, 11—30; cf. A., 1925, i,
1136).—The solvent has a marked effect on the oxid-
ation of PhCHO, CéH 6and PhMe retarding the reaction
in the dark, but accelerating it in light. The general
results appear to be rendered inconsistent through the
presence of minute amounts of impurity in PhCHO.
The similarity of the temp, coeffs. in light and in the
dark and the independence of the rate of oxidation and
vol. of liquid indicate that reaction is mainly confined
to the surface. The oxidation of PhMe takes place
slowly or not at all in the absence of a catalyst and
appears to be a vol. reaction. PhCHO is not the inter-
mediate product determining the rate of reaction, and
the active substance is H@ 9 or an org. peroxide.

E. S. Hedges.

Photochemical oxidation of alcohols by potass-
ium dichromate. IIl. E. J. Bowen, T. A
Peacock, and E. R. wWellburn (J.C.S., 1931, 1866—
1870).—The effect of changes in [H‘] and dichromate
concentration on the rate of the photochemical
oxidation of MeOH, EtOH, and Pr*OH has been
studied using light of X3660 and 4360 A. The results
can be described quantitatively if it is assumed that
the photoactive ion is HCrO/ and that the Cr04"
ion which is also present acts as an inner filter.

F. J. Wilkins.

Photochemical hydrolysis of sucrose. A. K.
Biiattachary,a and N. R. Dhar (Z anorg. Chem.,
1931,199,1—6).—The results previously reported (A.,
1930, 555) are amplified. R. Cuthill.

Photo-polymerisation of styrene and vinyl
acetate. H.S.Taylorand A. A.Vernon (J. Amer.
Chem. Soc., 1931, 53, 2527—2536).—The photo-
polymerisation of 0 2-free styrene in PhEt and vinyl
acetate in EtOAc has been measured by means of the
effect of the products on the f. p. of CéH6. The temp,
coeff. between 30° and 100° is about 1-3 per 10°. The
quantum efficiency, y, at X300—400 mg is about 935 for
pure vinyl acetate and 4 for styrene; values of y
between 1and 8 are recorded for X2300 and 2536. The
results indicate a chain reaction, which is inhibited by
quinol. 02 accelerates the photo-polymerisation of
styrene and retards that of vinyl acetate.

J. G. A. Griffiths.

Substitution of. water of crystallisation by
hydrogen peroxide. F. Munzberg (Lotos, 1928,
76, 351—363; Chem. Zentr., 1931, i, 2302).—
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NaNH4H P04, MgNH4P 04, MgNH4As04, NH4H 2P 04,
Na2H As04, K and Na pyroantimonates, N114, K, Ca,
Sr, and Ba pyrophosphates can combine additively
with H20 2. Equilibria in the systems Na2S04-H 20 -
H202, Na4P20 -H 20-H 20 2, and Ba2P20 7-H20-H 20 2
were studied. Theoretical considerations are dis-
cussed. A. A. Eldridge.

Action of sodium hypophosphite on aqueous
solutions of nickel salts. C. Paal and L. Frie-
derici (Ber., 1931, 64, [71], 1766—1776).—Reduction
of ag. NiS04 by NaH2P 02 yields non-homogeneous
Ni phosphides containing 13-08—14-17% P. Some
of these are scarcely attacked by warm HC1, whereas
others are partly sol., leaving a residue containing
all the P (approx. NisP2); the sol. portion is Ni. In
presence of NH3 NiS04 is reduced more rapidly and
with smaller expenditure of NaH2P 02, the product
(2-7—3-3% P) consisting of much metallic Ni and
little Ni phosphides. The presence of minute amounts
of Pd (0-0005—0-00001 g. Pd per g. Ni) greatly
accelerates the reaction, yielding products with 2-3—
3-7% P. In presence of Na K tartrate, NiS04 is
scarcely reduced by NaH2P 02 in absence of Pd ; in
presence of minute amounts of Pd, a little Ni is first
formed followed by a greyish-black to a black
ppt. containing Ni, P, and O. Reduction of NiSO.,
by NaH2P02 in presence of NaOAc occurs only in
presence of Pd, giving a mixture of Ni and Ni phos-
phides containing an oxygenated compound. In
alkaline tartrate solution and in presence of NaOAc
the separation of Ni is not quant. H. Wren.

Solid silver hydride. E. Pietsch [with F.
Seuferling] (Naturwiss., 1931,19, 573—574).—Salt-
like Ag hydride is obtained by the prolonged action
of at. H on Ag foil. It is decomposed by H20 with
evolution of heat. AgH is stable in H2 up to at least
500° and is also stable in air. It is unacted on by
light and is unchanged when heated in a Bunsen
flame to dull redness. It shows great analogy to
alkali hydrides, especially to LiH. J. W. Smith.

Compounds of hexamethylenetetramine with
certain salts of silver and other metals and the
influence of anionic volume on the capacity for
association by the central positive atom. P. R.
Ray and J. D. Gupta (Proc. XV Indian Sci. Cong.,
1928, 168).—Compounds of various Ag salts (except
AgF) with hexamethylenetetramino accord with
Ephraim’s generalisation that the capacity of a cation
to associate with neutral mols. increases with the
anionic vol. Compounds with Cu, Cd, and Ag cyan-
ides were also prepared. Ag2Te04, Ag3P 04, Ag3B03,
Agl03, Ag3As03, and Ag3As04 did not associate with
hexamethylenetetramine. Chemical Abstracts.

Stability of magnesium peroxide.
—See B., 1931, 756.

Gyanamidesof alkaline-earth and earth metals.
(Mlle.) G. Bernheim (Compt. rend., 1931, 192,
1647—1649).—The most favourable reaction temp,
and corresponding max. yields of cyanamides formed
according to the equation CIN2+M O=CNiM-4-CO
are : M=Ca, 860°, 94-6; Sr 850°, 65-2; Ba 850—900°,
96; Be 550°, 37-5; Mg 900°, 81-1; Zn 1025— 1050°,
90; Cd 700°, 93%. C. A. Silberrad.

A. Woiilk.
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Hydrothermal synthesis.of calcium silicates
under pressure. 1. S. Nagai (J. Soc. Chem. Ind.
Japan, 1931, 34, 222—224b).—CaO, quartz powder,
and H20 in various proportions were heated in an
autoclave, and the dried samples analysed. In all
cases 3Ca0,2Si02was tho first product, being formed
at 181°; with longer heating Ca0,Si02 was pro-
duced, most readily with mixtures of low CaO con-

tent. A 2 :1mixture did not givo the second product
at the temp, studied. C. Irwin.
Preparation of mercurous iodide. A. Agre-

stini (Boll. Chim. farm., 1931, 70, 448—450).—SnCI2
in HC1 solution is added to a solution of HgCI2 (1
mol.) and K1 (2 mols.) in EtOH; yield 52—57-5%.
An excess of K1 decreases tho yield but increases tho
purity of the product. 0. F. Lttbatti.

Deflagration and detonation of mercuric
fulminate. P. Laefitte and M. Patry (Compt.
rend., 1931, 193, 171—174).—Hg fulminate arranged
in a line not exceeding 1 cm. wide, in the open air,
and ignited by a Bickford fuse, only deflagrates;
when placed in a tube it invariably detonates, as does
Pb azide in either case. When placed on heated Hg
the fulminate inflames after 39 min. at 135°, and
after decreasing intervals at higher temp., until it
does so instantaneously at 277°. Below 135° it
decomposes without inflammation.

C. A. SILBERRAD.

Aluminium chloride- and bromide-acetates.
H. Funk and J. Schormultler (Z. anorg. Chem.,,
1931, 199, 93—96).—The following compounds have
been obtained by reaction of AcOH with AICL or
AlIBi'g: AlCI13,2A1(0OAc)3, Al(0AC)3,2A10(0AcC),
2AI(0ACc)3,AlBr(0Ac)2,Et20, and
AIl(0AC)3,2AIBr(0Ac)2,1-5Et20. It. Cuthilnl.

Hydrates and hydrogels. XIIl. Dialumin-
ium hydroxide gel and its transformations.
H.Kraut and H. Humme (Ber., 1931, 64, [B], 1697—
1708).—Addition of ag. A12(S04)3 at 48° to 15% ag.
NH3 at the same temp, followed by keeping the
mixture at 45—50° for 4 hr. and subsequent rapid
washing leads to theisolation of dialuminiumhydroxide,
A1203,2H20. It is peptised to an almost transparent
solution by 0-1—1% HC1, is not appreciably sol. in
cold cone. HC1, sol. in warm 5—10% HC1 and in 4%
NaOH. Under H20 or dil. HNO3 it is readily con-
verted into the trihydrate (identified as bayerite by
the Rontgen diagram), which, although resembling
tho dialuminium compound in solubility, is not pep-
tised by very dil. HC1. Separation of the compounds
from one another is thus rendered possible. The B
preps, are mixtures of A1203,2H20 and A1(0H)3. It
is proposed to designate A1203,2H2 as Al hydr-
oxide B. Above 60°, ageing of A120 3-2H20 is accom-
panied by loss of H,0. In 2 days under gently
boiling ag. NH3 or more slowly in boiling aq. sus-
pension, products are formed containing chains of
4—S Al atoms, thus closely resembling the poly-
hydroxides A. They are highly disperse and cannot
be separated from A1,03,2H20 by very dil. HC1 but
differ from the last-named compound, since their 1120
content does not alter during several years. The
limit lies at about 27% H20, corresponding with a
tetra-aluminium hydroxide. All preps, with lower
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H20 content (23—26%) remain unchanged in com-
position, whereas those with higher content become
transformed into bayerite. It is possible that original
preps, with 30—35% H20 contain 3A1(0H)2—2H20
as well as 2A1(0H)3—H20 and that the trialuminium
compound is also converted into bayerite. A1203,2H20
gives the interference lines of bohmite. It is prob-
able that all colloidal A1 hydroxides containing A1-OA1l
chains in the mol. have a structure analogous to that
of béhmite. The ageing of A1203,2H20 is readily
followed by tho changes in the Rdntgen diagram;
the intermediate products give the superposed inter-
ferences of bayerite and b6hmite and are separable
by dil. HC1 into portions giving the homogeneous
lines of the two materials. The transformation of
A1203,2H30 into bayerite is a discontinuous process
in which the single mols. of A1203,2H20 pass by
addition of 1 mol. of H20 into A1203,3H20.
H. Wren.

Selenates of neodymium and their solubilities
in water and selenic acid solutions. J. A. N.
Friend (J.C.S., 1931, 1802—1809).—The methods of
prep, of tho hydrates of Nd2(Se04)3, including a
dodecdhydrate, aro described. The solubility of
Nd2(Se043in H,,0 and aq. H2Se04solutions of various
concentrations lias been measured over the temp,
range 0—100°. F. J. Wilkins.

Anhydrous acetates and acid acetates of rare-
earth metals. A. Kotovskiand H. Leiii, (Z. anorg.
Chem., 1931,199, 183—192).—The acetates La(OAc)3,
Pr(OAc)3, Nd(OAc)3, Sa(OAc)3, Gd(OAc)3, and
Yt(OAc)3 have been prepared by the action of Ac,0
on the nitrates. The following intermediate compounds
have also been isolated: Pr(OAc)3,0-5Ac20,
Nd(OACc)3,0-5Ac20, Sa(OAc)3,0-5Ac20, and
GdiOACcjg.0O-SAc6O. The formation of compounds of
the type [Ce3(OAC)3](NO3)0,5Ac20 (cf. A., 1923, i, 291)
has been detected. Tho acid acetates,
La(OAc)3,3AcOH, Ce(OACc)3,3AcOH, Pr(OAc)3,3AcOH,
Nd(OAc)3,AcOH, Sa(OAc)3,AcOH, and
Yt(OACc)3,3AcOH have been prepared by the action
of AcOH on the normal acetates. R. Cuthill.

Rare earths. 1. Preparation of [sulphates
and] bromates of cerium group rare earths.
J. A. Harris (J. Amer. Chem. Soc., 1931, 53, 2475—
2477; cf. A., 1926, 810; 1927, 14).—Cone, neutral
solutions of the Ce group rare-earth sulphates are
easily prepared by adding gradually the calc. vol. of
dil. H2S04 to the moistened oxides, evaporating to
dryness, and dissolving in the calc. vol. of H20.

J. G. A Griffiths.

Volatile thallium and lead hydrides. E.
Pietsch and F. Seuferting (Naturwiss., 1931, 19,
574).—When at. H acts on a film of T1C1 the latter is
reduced first to T1 and then a film of T1 is gradually
deposited on the glass walls of the reaction tube,
moving along gradually with the gas stream. The
v. p. of T1Cl and of T1 are insufficient to account
for this vaporisation, which is attributed to the
formation of TI hydride, which is vaporised from
the surface of the metal but decomposed again on
contact with the glass walls of the vessel. Analogous
results are obtained with PbCI2, which must give rise
to a volatile Pb hydride. J. W. Smith.
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Hydrates and hydrogels. XIV. Simple prep-
aration of monosilicic acid and the course of its
condensation. H. Kraut (Ber.,, 1931, 64, [j?],
1709—1713).—Monosilicic acid is prepared from
1 mol. of Na2Si03,6H2 and 1-8 mols. of HC1 with
addition of AcOH to supply the required pa. Only
between pn 3-0 and 3-3 are the solutions sufficiently
stable to permit determination of mol. wt. in freezing
H20. At pa 3-20 the acid can be preserved for
several days. The nature of the org. acid appears to
influence the reaction. Citric acid has much the same
effect as HC1 and AcOH, whereas formic acid gives
essentially disilicic acid, and oxalic and tartaric
acids yield trisilicic acid. The condensation of mono-
silicic to polysilicic acid is an auto-catalytic process,
greatly accelerated by the polysilicic acid produced.
Whilst, however, in the strongly acidic region pn
1-5,in the feebly acid regionpn4-3, and at the optimum
acidity pa 3-2 this acceleration is invariably observed,
at intermediate ranges of pn &delay in the condens-
ation or a complete cessation in the alteration of
mol. wt. is frequently observed, probably due to
intramol. loss of H2 leading from the ortho- to the
meta-forms of silicic acid. In paraffined vessels
increase in mol. wt. takes place more rapidly than in
those of ordinary glass. H. Wren.

Highly-polymerised compounds. LIIIl. Poly-
meric silicic esters and acids. R. Signer and
H. Gross (Annalen, 1931, 488, 56—73).—The action
of SiCl, on g/cZohexanol affords the compounds
SiCI3(OC@®in), b. p. 78°/ll mm., SiClJO-C*),,,
b. p. 156°/11 mm., d]9 1-1325, and SiCl(0-CeHn Y\
b. p. 201°/11 mm., df 1-0653. The ester chlorides
are hydrolysed by Ag2C03in anliyd. Et,0. The tri-
chloride affords polymeric cyclohexyl disilicate,
[SA*OCgH”bI-SOjjQ as a solid mass which decomposes
when heated. The dichloride gives the polymeric
metasilicates, [SiI(OCcHu)20], m. p. 216°, sublimable
in high vac., and [Si(0""CfHn)20]4, an oil which
decomposes when heated. The monochloride yields

the pyrosilicatc, [Si(OCEBHnN)3-50]2 m. p. 217°,
sublimable in high wvac. Tetracyclohexyl ortho-
silicate has b. p. 201°/0-1 mm., m. p. 92°. Hydrolysis

of the.tetrameric meta-ester and of the pentameric di-
ester with H 1 leads idtimately to silicic acids contain-
ing, respectively, 76-93 and 86-96% SiO,. The
analytical data suggest that the acids correspond in
mol. wt. and constitution with the esters from which
they are derived, but their insolubility in H20 is not in
harmony with this hypothesis and the question of
mol. wt. is therefore undecided. Thermal decomp,
of the esters takes place with production of cyclo-
hexene accompanied by a little g/cZohexanol and
dicycZohexyl ether. The disilicic ester at 140° leaves
a silicic acid containing 12-86% H20; an acid of
similar composition is derived from the pyro-ester.
H. Wren.
Possibility of partial substitution of lead
halide by chromate in lead chloride-phosphate,

-vanadate, acid-arsenate (pyromorphite,
vanadinite, mimetesite). G. Carobbi (Atti 11l
Cong. Naz. Chim., 1929, 341—342; Chem. Zentr.,

1931, i, 2185—2186).—Fusion of Pb3(P04)2, PbCI2
PbCr04, and NaCl afforded synthetic pyromorphite,

1021

3Pb3(P04)2,PbCI2,PbCr04; synthetic vanadinite and
mimetesite were similarly obtained. The max.
amount of PbCr04is 6%, 6%, and 4%, respectively.
A. A. Eldridge.

Mechanism of precipitation processes. VI.
Reaction between sodium oxalate and lead
halides. Z. Karaocilanov and B. Sagortsohev
(Z. anorg. Chem., 1931, 199, 7—16; cf. this vol.,
926).— If Na2C20 4 is added to excess of a solution of
PbCIl2 or PbBr, the ppt. of PbC20 4 contains Cl or Br,
owing to the presence of the compounds PbC20 4,PbCI2
and PbCz04,PbBr2. If the ppt. is left in contact with

the liquid phase the halogen content gradually

increases. R. Cutiiill.
Liguid ammonia and sodium nitrate. N.

Kameyama (J. Soc. Chem. Ind. Japan, 1931, 34,

173b).—Solid NaNOa reduces the v. p. of liquid
NH3 to such an extent that the saturated solution
obtained can be stored or treated in Fe vessels.
A. R. Powell.
Vanadates of heavy metals. M. B. Rane and
K. Kondiaii (J. Indian Chem. Soc., 1931, 8, 289—
292).—The following vanadates have been prepared by
reaction of a salt of the metal with NH4V 03 or K3V 04
in solution : 2Hg0,V,,05, 3Hg0,V,,05,
Au20 3,(NH4)20,2VV 005, Au,03,2V,05H,0,
T1i02,v20 5H20, and 3Ce02W20 5,9H20."
R. Cuthill.
Complexes of antimony haHdes with sulphon-
ium halides. P. C. Ray, N. Adhikart, and A. N.
Ray (J. Indian Chem. Soc., 1931, 8, 251—255).—The
following compounds have been prepared by reaction
of an Sb halide with a sulphonium halide or an alkyl
sulphide and an alkyl halide : SbI3,Et3SI, m. p. 169°,
Sb13,Me3SI, m. p. 194°, SbBr3,Et3SBr, m. p. 68°,
SbCI3,Et3SI, m. p. 156°, SbCI3,Me3SI, m. p. 189°, and
SbI3,3Et3SBr, m. p. 182—1S3°. From conductivity
data it appears that these compounds have the con-
stitution [Et3S]SbX4 (X=halogen). R. Cuthill.

Purification of protoactinium fixed on tanta-
lum oxide with a view to the determination of
protoactinium in radioactive minerals. Ciieno
Da-Chang (Compt. rend., 1931, 193, 167—168).—To
separate Ra (and lo) from the Ta20 5ppt. carrying the
Pa this is melted with 25% (on the wt. of the Ta20 5)
of BaS04 and 10% of KHS04. The mass is treated
with H20, filtered, washed, and the insol. portion
treated with aq. HF, which dissolves only the Ta20 5
with the Pa. Subsequent treatment is then as pre-
viously described (cf. this vol., 1026).

C- A. SILBERRAD.

Action of hydrogen sulphide on potassium
chromate solution. H. B. Dunnicltff and C. L
Soni (Proc. XV Indian Sei. Cong., 1928, 167).—In
solutions containing 2-15% K2Cr04the Cris recovered
as hydroxide and the K as K,S5and K2S20 3.

Chemical Abstracts.

Interaction of sulphur dioxide and ammonia.
G. Sambamurti and M. N. L. Narasimham (Proc. XV
Indian Sci. Cong., 1928, 169).—The dry gases form
the compounds NHg-SO-ONHj and NH2'S02'XH4.

Chemical Abstracts.

Molybdenum-blue. C. R. ZiINZADzf; (Bull. Soc.

chim., 1931, [iv], 49, 872—877).—Mo-blue is prepared
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in a pure state by boiling Mo03 with dil. H2S04 and
adding powdered Mo. The Mo-blue may be separated
from H2S04 by means of BUOH. The blue colour
depends on both the concentration and the acidity
of the solution. Dilution causes the solution to
become yellow, but the change is reversible, the blue
colour reappearing when H2S04 is added or when the
solution is evaporated. Tlie blue colour is probably
due to the compound Mo002,4Mo003,a;H20, which on
dilution dissociates into the colourless Mo02 and
Mo03. E. S. Hedges.
Oxidations with fluorine. XVIII. Action of
fluorine on cerous sulphate and on iodates. F.
Fighter and V. Arnal (Helv. Chim. Acta, 1931, 14,
862—867; cf. A., 1930, 1537).—Gaseous F oxidises a
solution of Ce2(S04)3, but a large concentration of
H2S04 (about 8iV) is necessary to prevent tho pre-
cipitation of Ce2F3, and this reduces the solubility of
the Ce2(S04)3. This limitation and the unavoidable
formation of H202 with its reducing action combine
to give poor yields of Ce(S04)2. The optimum temp,
is2—4°. The F acts indirectly through tho formation
of unstable S04 No HI104 could be obtained by
passing F into a solution of either H103 alone, or
H103 and H2S04, owing to tho formation of H202;
the presence of H103 favours the formation of H202
(cf. A., 1929, 526). It is supposed that a peroxide™
1200, is first formed, which is decomposed by H20
into H103 and a true peracid, 02100H, the latter "in
turn reacting with H,0 to give fl202 and H103. In
alkaline solution (about 2Ar), ICI103 may be oxidised
to Iv104, tho most favourable yield obtained being
48-5%. N. H. Hartshorne.

Polyhalides. 1. Methods of preparation.
H. W. Cremer and D. R. Duncan (J.C.S., 1931,
1857—1S66).—Methods of prep, of the polyhalides
have been improved. The following new compounds
are described : ICCIBrl, m. p. 40°; NH3Me, m. p. 71°,
NH,Me,,, m. p. 136°, NHMe3, m. p. 67—68°, NH3Et,
m. p. 49°, NH2Et2, m. p. 46—47°, NHEt3, NH3Pr°,
NH3Prs, m. p. 54°, and NMe3Et, m. p. 145°, dibromo-
iodides. NH4Br2l lias m. p. 198°. Evidence for the
existence of the acids HIBr2, HIBrCl, and HICI, in
ag. solution is adduced. F. J. Wilkins.

Working up iodine residues. 1l. Oxidation
of cuprous iodide with chromic acid. [III.
Conversion of cuprous iodide into potassium

iodide. F. T.van Voorst (Chem. Weekblad, 1931,
28, 440—441, 442—A443; cf. this vol., 448).—11. No
H 103 is formed during the oxidation, and losses of |
are very low.

1.
filtrate freed from Cu and evaporated.

Action of hydrogen on potassium permangan-
ate. (Mlle.) M.L.Delwaulle (Compt, rend., 1931,
192, 1736—1738: cf. A., 1925, ii, 51).—H?2 passed
into acid solution of KMn04 ppts. MnOa, the velocity
increasing with acidity to a limit. In a neutral solu-
tion the result is the same save that the MnOaremains
in colloidal solution. In alkaline solution reduction
to lv2aMnO04 first occurs, and finally, after a long time,
precipitation of Mn02. Agitation with H, gives the
same results except as regards the acid solution, from
which there is evolution of 02, due to the reactions :

S.l. Levy.

Cu2l is treated with sufficient ICOH and the
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2KMn04+ 3H2= 2Mn024-2KOH+ 2H20 ,arid4dKMn04
+2H20=4Mn02+4KO0H+30,. 0. A" Silbkrrad.

Phosphates of tervalent manganese and of

aluminium. A. Yakimach (Compt. rend., 1931,
192, 1652—1653).—On evaporating the solution
whence NH4MnITIP20 7 (cf. A., 1903, ii, 151) has

separated rose lamellar of NH4H2Mnm (P04)2 are
obtained. NH4H2A1(P04)2 is prepared by heating 2
partsof A1(N03)3and 1part of H3P 04untilevolution of
nitrous fumes ceases, adding more H3P 04, and then
gradually (NH4)2HP 04 with continued heating; the
substance which separates differs from Cohen’s pro-
duct (cf. A., 1907, ii, 552), which could not be obtained
(cf. A., 1924, ii, 677). Similarly are obtained
KH2A1(P04)2and Ca[H2A1(P04)2]2, but no correspond-
ing Na compound. ) C. A. Silberrad.

Hydroxy-acid complexes of iron. C. Morton
(Pharm. J., 1931,127, 85).—Muixtures of the FeCI3Na
salicylate-NaHCO03 type contain Fe partly as a violet
crystalloid complex, Fe(0OH)2[Cél14(0H)CO02], and
partly as a red basic liydrosol, in proportions depend-
ing on the pn. Similar complexes, which are hydro-
lysed to more basic salts in dil. solution, exist in “ Fe
and NH4 citrate,” viz., Fe,(OH)3CG@150 7, and “ Fe
and ly tartrate,” Fe2(OH)4CTH400. The stability of
such mixtures in alkaline solution is due to the pep-
tising and protecting action of the hydroxy-acid anion
on the liydrosol. Complexes are formed with glyceric,
malic, glycollic, lactic, and mandelic acids, but not
with formic, acetic, phthalic, or tricarballylic acid,
which contain no OH group. E. Hopkins.

Arsenides of platinum metals. L. Wohler
and K. F. A. Ewald (Z anorg. Chem., 1931, 199,
57—64).—The arsenides IrAs2, RhAs2, RuAs2, PtAs2
and PdAs2 have been prepared by heating a mixture
of the chloride with excess of As in a current of H,.

R. Cuthill™

Significance of chemical reactions in chemical
analysis. A.Schleicher (Z anal. Chem., 1931, 84,
401—406). H. F. Gillbe.

Accurate titration. 1. W. Ponndorf (Z. anal.
Chem., 1931, 84, 289—335).—The technique of accur-
ate volumetric analysis as applied to delicate work,
such as at. wt. determinations, is discussed in great
detail with especial reference to the titration of NaCl
and H1 with AgNO03. A. R. Powell.

Identification of solids by means of b.-p.
elevation in saturated solutions. J. O. Halford
(J. Amer. Chem. Soc., 1931, 53, 2640—2645).—The
b p. of a saturated solution is unaffected by the
addition of more of the saturating solute, but is
raised by the addition of another solute. This prin-
ciple has been applied to the identification of sub-
stances and the detection of impurities in cases where
the m. p. procedure is inapplicable owing to decomp.

J. G. A. Griffiths.

Method for increasing sensitivity of certain
chemical test reactions. 1. Stone (Ind. Eng.
Chem. [Anal.], 1931, 3, 325).—The sensitivity of
colour tests may be increased by shaking the ag.
solution with an immiscible liquid, whereupon the
colour concentrates at the liquid-liquid interface.

E. S. Hedges.
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Sourcesoferrorinorganic elementary analysis
VIIl. J. Lindner.—See this vol., 1078.

Use of wide-range indicators for determin-
ation of pa, F. R. McCrumb (Ind. Eng. Chem.
[Anal.], 1031, 3, 233—235).—An investigation of the
errors which may occur in the determination of pa
by wide-range indicators has shown that the so-called
universal indicators can be used with safety only on
well-buffered solutions or when it is known that the
pa of the indicator is close to that of the sample. In
general, the wide-range indicator is useless for H20,
soil extracts, pure sugar liquors, sewage effluents,
evaporator water, laundry rinses, etc. Although
fairly accurate results can bo secured by using a
number of solutions of a wide-range indicator adjusted
in steps of LO pa according to the isohydric method,
this procedure lias no advantage over the use of
several short-range indicators and has the disadvan-
tage that the colour changes are not so distinct.

E. S. Hedges.

Determination of water by drying. M. Dolch
and K. Buche (Pflanzenbau, 1930, 4, 64—73; Chem.
Zentr., 1931, i, 973).—Errors are discussed. Altern-
atively, the water is extracted by repeated treatment
with EtOH, the ag. EtOH being mixed with petroleum
and the temp, of separation compared with the curve
given by control mixtures. A.A.Eldridge.

Determination of small amounts and traces
of water and carbonic acid in silicates. |II.
E. Dittrer and H. Hueber (Z. anorg. Chem., 1931,
199, 17—27).—By means of the method previously
described (this vol., 325) determinations of H20 in
various minerals have been made. H2 and CO02
may be determined simultaneously by igniting the
mineral with powdered quartz and after treatment
of the gas evolved with a-naphthyloxychlorophos-
pliine passing it into 0-01Ar-Ba(OH)2, titration of
which with standard acid then gives the sum of
the amount of C02 and the amount of HC1 formed
by the H20. To determine the C02 a known excess
of standard acid is then added and after boiling to
expel CO02 the solution is titrated with Ba(OH)2
With minerals containing sulphides the S03 formed
on ignition must be retained with Pb02 or PbCr04
to prevent it passing into the Ba(OH)2. The above
method is suitable for micro-determinations and has
been used for the determination of C and H in
diamond. R. Cuthill.

Application of methyl alcohol in the ebullio-
scopic method of determination of water.
A. Bakowski (Rocz. Chem., 1931, 11, 490—504).—
The ebullioscopic method gives accurate results using
MeOH, except in those cases in which the substance
examined is sol. in EtOH. The time required for a
determination is 30 min., as compared with 62 min.

for the xylene method. R. Truszkowski.

Determination of moisture by distillation.
G. Middleton (Pharm. J., 1931, 127, 86— 87).—A
suitable quantity (usually 10 g.) of the substance is
boiled with 50 c.c. of tetrachloroethylene or CCl4 and
the vapour condensed in a graduated receiver with a
ilow-back for the solvent. After 15—20 min. all
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the H20 has collected in the receiver, and its vol.
may be read to within 0-02 c.c. The method is rapid,
and especially suitable for substances containing
carbohydrates or volatile oils. E.Hopkins.

Direct iodine-silver determinations. P.
Fleury and J. Courtois (Bull. Soc. chim., 1931, [iv],
49, 860—872; cf. B., 1931, 630).—An investigation of
the conditions underwhich the reciprocal determination
of I and AgNO03 can be carried out in the presence of
starch paste. E.S. Hedges.

Determination of fluorine. P. Mougnaud
(Compt. rend., 1931, 192, 1733—1735).—Pure CaF2
is stable when heated at 800° in a covered crucible;
the loss of wt. and production of CaO sometimes
observed in determinations by Rose’s method are due
to decomp, of Ca(OAc)2 not removed (cf. A., 1916, ii,
47). Precipitation of CaF2 in NH3 solution (cf. A.,
1930, 180) gives on centrifuging the ppt. an excess, on
calcination some CaO. The solubility of CaF2
(precipitated and dried at 100°) at 18° in H20 is
18-3 mg. per litre (of calcined CaF2, 15-1); in AcOH
30-8(0-083N)—58-6(1-66N); NHA4CI 20-8(0-25iV)—
27-8(1-66N); NHA4OAc 20-3 (0-333iY)—25-5 (1-66N);
NH3 17-6 (N)—17-5 (1*66W). By evaporation in
contact with AcOH some HF is evolved.

C. A. SILBERRAD.

Determination of small quantities of oxygen
in gases. J. Wiercinski— See B., 1931, 756.

Determination of sulphur [in iron and steel]
by the evolution method. F.Jungblut—See B.,
1931, 762.

Standardisation of volumetric sulphuric acid
solution. J. L. Mayer (J. Amer. Pliarm. Assoc.,
1931, 20, 651—653).—The BaS04 method is preferred
to the Na2C03 and KH tartrate methods (U.S.P.) for
the standardisation of H2S04. E. H. Sharples.

Potentiometric titration of Caro's acid and
hydrogen peroxide. E. Muller and G. Holder
(Z. anal.Chem., 1931,84, 410—416).—Caro’s acid may
be determined by potentiometric titration with As,03
solution in presence of NaHCO03. In presence of H20 2
the acid may be determined potentiometrically or
visually by adding a few drops of KI solution; the |
is alternately oxidised by the acid and reduced by
the As203. Potentiometric titration with K1 in acid
solution is also satisfactory, but the | which separates
should be prevented from depositing on the electrode
by addition of CeHG The subsequent determination
of the H202 may be effected by potentiometric or
visual titration with KBr-Br solution after addition
of NaOAc. H. F. Gillbe.

Distillation of free ammonia-nitrogen from
buffered solutions. M. S. Nicholls and M. E.
Foote (Ind. Eng. Chem, [Anal.], 1931, 3,311—313).—
For the quant, recovery of free NH3from aq. solutions
of NH4ClL and (NH4)2S04 a const. pn of 7-4 or above
is necessary. A phosphate buffer of pa 7-4 is recom-
mended. If Na2CO03is used to adjust the pn, either the
recovery is incomplete or an appreciable quantity of
org. N is included in the free NR3 determination.

E. S. Hedges.
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Use of boric acid in micro-Kjeldahl determin-
ation of nitrogen. N. M. Stover and R. B. Sandin
(Ind. Eng. Chem. [Anal.], 1931, 3, 240—242).—
Accurate results can be obtained in tho determination
of N by Pregl’s micro-method by the use of H3B03
for absorbing the NH3. The distillate containing the
NH3does not require boiling before titrating. A mixed
indicator containing Me-red and tetrabromophenol-
blue gives good results in H,BO, solution.

E. S. Hedges.

Micro-Kjeldahl method of nitrogen determin-
ation. W.F.Allen (Ind. Eng. Chem. [Anal.], 1931,
3, 239—240).—The simple apparatus described gives
accurate results rapidly with samples requiring as much
as 10 c.c. of conc. H2S04 in the digestion mixture, as
well as with samples containing as little as 0-1 mg. N.

E. S. Hedges.

Modification of Pregl's method of determining
nitrogen. J. J. Rutgers (Compt. rend., 1931, 193,
51—53).—By widening the portion of the combustion
tube containing the permanent charge of Cu and CuO
from 8 to 20 mm. diameter, and using a larger and more
finely divided charge, the period of contact of the gases
and surface of contact are increased, and the time of
a determination is reduced to 1 hr.

C. A. Silberrad.

Bromometric determination of ammonia-

nitrogen. I. B. Levy. II. M. Tschepele-
vetzky and S. P osdniakova [with R. Fein] (Z. anal.
Chem., 1931, 84, 98—10G, 106—118).—!. Addition of

Br solution to solutions of NH4 salts containing an
excess of NaHCO03 effects complete oxidation of the
NH3to N without any side-reaction occurring. EXxcess
of Br can then be determined iodometrically.

Il. The oxidation is quant, in solutions of pa
7-5—9-5, but in more alkaline solutions NaNO02 is
formed. In the presence of Fe"* salts NH4 may be
determined bromometrically after addition of a phos-
phate buffer (see also B., 1931, 756).

A. R. Powell.

Volumetric determination of nitrites in pres-
ence of nitrates. A. Winograd (Chemist-Analyst,
1931, 20, No. 3, 15).—I is liberated from KI and
H2504 by CO02 which has been passed through the
liquid. Chemical Abstracts.

Use of aluminium and stannous chloride in
the Gutzeit test for arsenic. J. P. Mayrand (J.
Amer. Pharm. Assoc., 1931, 20, 637—643).—The
U.S.P. Gutzeit method is modified in that 1 g. Al
replaces 8—10g. Zn, 50 c.c. of 5% HCL1 replaces 25 c.c.
of 20% H2S04, 0-8 c.c. of acid SnCL is used instead of
0-25 c.c., and a 100-c.c. reduction bottle is employed.
“ Granular powder ” As-free Al (20-mesli) is used and
0-0000004 g. As can be detected. E. H. Sharples.

Elimination of carbon dioxide from pyruvic
acid. 1l. Determination of carbon dioxide in
kinetic investigations. U. Boklund (Biochem.
Z., 1931, 233, 478—483).—An apparatus and method
for the determination of CO02 are described. The
process is a modification of that of Westerberg
(Svensk Tekn. Tidsk., 1910, 40, 49).

W. McCartney.

Purification and analysis of alkali cyanides.
M. R. Thompson (Bur. Stand. J. Res., 1931, 6, 1051—
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1059).—Work on tho purification and analysis of KCN
and NaCN is reviewed. Pure (99-32—99-85%) KCN
may be prepared by neutralising HCN with alcoholic
KOH or KOEt solution, but NaCN so prepared con-
tains Na2C03 and other impurities ; the use of NaOEt
is preferable to that of NaOH. The salts are more sol.
in MeOH than in EtOH, but recrystallisation is not
recommended for prep, of the pure salts.
H. F. Gillbe.
Irregularities in sodium determination by
sodium sulphate method. G. W. Corllins (Ind.
Eng. Chem. [Anal.], 1931, 3, 291).—The direct sul-
phate method gives low results in the presence of
the side-chain 5-carbon derivatives of barbituric acid.
No explanation is given. The method gives accurate
results after removing the barbituric acid derivatives
by acidification followed by extraction with Et20.
E. S. Hedges.
Rapid volumetric method for determination
of potassium. L.Crarke andJ. M.Davidson (Ind.
Eng. Chem. [Anal.], 1931, 3, 324—325).—A procedure
for determining K in a solution of K2504 and MgS04
depends on the precipitation and titration of K Il
tartrate. A modification is proposed for solutions
containing K", Na", CI', and NO,".
E. S. Hedges.
Determination of free alkali and carbonate in
alkaline hypochlorites. Kerny.—See B., 1931,
717.

Determination of calcium by alkalimetric
titration. 1. C. H. Fiske and E. T. Adams (J.
Amer. Chem. Soc., 1931, 53, 2498—2501).—0-2 mg. of
Ca is determined to 1% by precipitation as oxalate
which is transferred to a Pt dish with HNO3. The
nitrate is dried, treated with 0-5 c.c. of 2-5% H 2C,04,
and ignited. The resultant CaO dissolves easily in
excess of 0-02A7-HCI, which is titrated back.

J. G. A. Griffiths.

Gravimetric determination of beryllium and
its separation from aluminium by means of
guanidine carbonate. A. JILEKand J. K oia (Coll.
Czech. Chem. Comm., 1931, 3, 336—353).—In
presence of NH4 tartrate, guanidine carbonate ppts.
Be salts in the form of a basic carbonate, whilst Al
salts are not precipitated. Be can be determined in
the ppt. by igniting and weighing as BeO.

E. S. Hedges.

Determination of zinc with pyridine and
ammonium thiocyanate. C. F. Mitter (Chemist-
Analyst, 1931, 20, No. 3, 8—9).—Details are recorded.

Chemical Abstracts.

Determination of a very small quantity of
cadmium in a rich zinc ore. J. G. Fairchild
(Chemist-Analyst, 1931, 20, No. 3, 5—7).—Precipit-
ation of CdS in 3iY-H2S04 is recommended; the ppt.
is dissolved and reprecipitated twice, the Cd being
weighed as CdS04. Chemical Abstracts.

Determination of lead with sodium carbonate.
S. K omaretzky (Z. anal. Chem., 1931, 84, 407—410).
—Pb may be titrated with Na2C03in neutral solution,
using phenolphthalein as indicator. If free acid is
present it is determined by titration with Na,C03 and
Me-orange, and a second portion of the solution is then
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neutralised and heated for 30 min. to remove C02prior
to determination of the Pb. The results are satis-
factory at the b. p. and at room temp., but at lower
temp, are high probably because of diminished
hydrolysis. H. F. Gillbe.

Polarographic studies with the dropping
mercury cathode. XX. Simultaneous deter-
mination of copper, bismuth, lead, and cadmium.
K. Suchy (Coll. Czech. Chem. Comm., 1931, 3, 354—
360).—When a solution of the sulphides of Cu, Bi,
Pb, and Cd in HNO03 is neutralised with NaOH, with
the addition of 10% Na K tartrate, and electrolysed
with the dropping Hg cathode, the current-potential
curves show the presence of these metals by breaks at
the following cathodic potentials : Cu —O0-14, Bi
—0-34, Pb —0-60, Cd —0-80 volt. The tartrate
prevents the simultaneous deposition of Cu and Bi.
It is advantageous to use the solutions less cone, than
0-001iV. Traces of these metals down to 10-5g.-equiv.
per litre can be determined, 2 c.c. of the solution being
sufficient. If the amounts increase in the series
Cu<Bi<Pb<Cd, any proportion may be determined,
but if the nobler metals prevail, the less noble can be
determined only if they constitute more than 2% of
the nobler metals. The accuracy of determination of
each component is about 5%. E. S. Hedges.

Determination of copper in cyanide solutions.
E. H. Smith (Chemist-Analyst, 1931, 20, No. 3, 10).—
CN" is destroyed with HNO3; the solution is evapor-
ated, acidified with AcOH, treated with KI, and
titrated with Na2520 3. Chemical Abstracts.

Quantitative separation of copperand cadmium
by reduction of their salts with potassium form-
ate. E. l. Fulmer (Ind. Eng. Chem. [Anal.], 1931,
3, 257—258).—When solutions of Cu salts are treated
with HCO02K, the solution evaporated to dryness and
heated at 155—160°, spongy Cu is produced and may
be determined as such. If Cd is also present, it is not
reduced and may be determined in the filtrate.

E. S. Hedges.

Determination of very small quantities of
mercury and its importance. A. Stock (Natur-
wiss., 1931, 19, 499—502).— The method of Bodnar
and Szé6p (A., 1929, 614) isimproved. A. J. Mee.

Inaccuracy in determination of mercury by
direct precipitation as mercuric sulphide from
acid solution. E. P. Fenimore and E. C. W agner
(J. Amer. Chem. Soc., 1931, 53, 2453—2456).—The
ppt. is too heavy, and this effect is increased by the
presence of iodides or excess of other salts. Volhard’s
method is accurate in the absence of iodides or large
guantities of other salts. J. G. A Griffiths.

Anhydrous distillation method for determin-
ation of certain metals in organic compounds.
I. Mercury. E.P.Fenimore and E. C. Wagner
(J. Amer. Chem. Soc., 1931, 53, 2468—2475).—The
sample containing 0-15 g. of Hg is decomposed by
gently heating with 20 c.c. of conc. H2S04 and 10 g.
of NH4S04. The Hg is distilled as HgCI2 by heating
in a stream of gaseous HC1. SO, is oxidised by Br.
5 c.c. of OuY-HCI are added to the previously diluted
and neutralised distillate; ZnHg(SCN)4is precipitated
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by adding 25 c.c. of reagent (73 g. of ZnS04,7H20 +
125 g. of KSCN per litre) and determined by titration
with iodate (A., 1919, ii, 248). If | is present, the Hg
in the distillate, diluted with aq. KI, is precipitated
with Zn dust after oxidation of SO, with 12. The excess
of Zn is removed by HC1, the residual amalgam is
dissolved, and the Hg is determined (loc. cit.).
Halogens and S do not interfere.
J. G. A. Griffiths.

Oxide content of aluminium and its determin-
ation. H.Lowenstein (Z. anorg. Chem., 1931,199,
48—56).—Hahn’s results for the amount of A120 3 in
samples of Al (B., 1930, 512) are too high owing to the
Al being heated in a boat of siliceous material, some of
which is volatilised as SiCl4. Using a boat of pure
A120 3, however, Hahn’s method gives the same results
as Jander’s method (A., 1928, 860). The A1,03 in
Alis formed solely by surface oxidation and its amount
does not depend on the origin of the metal.

R. Cuthill.

Analytical chemistry of rhenium. 11l. Dry
reactions of rhenium. W. Geilmann and F. W.
Wrigge. 1V. Microchemical reactions of rhen-
ium. W.Geilmann andK.Brunger. V. Separ-
ation of rhenium by distillation with hydrogen
chloride. W. Geilmann and F. Weibke (Z. anorg.
Chem., 1931, 199, 65—76, 77—90, 120—128; cf. this
vol., 328).—I11l. The results of the usual dry tests
when applied to Re compounds are described. By a
combination of dry tests and microchemical tests
0-05% Re can be detected in 10 mg. of material.

IV. Re may be detected microchemically by form-
ation of K, Rb, and Cs per-rhenates, this test not being
affected by presence of Mo compounds. In pure
solutions of Re compounds the formation of the per-
rhenates of various org. bases may also afford a
delicate reaction.

V. If an aq. solution of HCL is distilled into H2504
containing dissolved KRe04 at 175—200° the Re
distils over quantitatively. Separation of Re from
Mo in this manner is possible, but not convenient.

R. Cuthill.

Determination of ferric oxide and magnetic
oxide in presence of iron and ferrous oxide.
E. W. Chesbrougii (Chemist-Analyst, 1931, 20, No.
3, 14—15).—Fe is determined by treating 1 g. with
100 c.c. of 20% CuSO04 solution, filtering, acidifying
with H2S04, and titrating with KMn04. The residue
is treated in a stoppered flask with 50 c.c. of
7jY-H2S 04, filtered, and FeO in the solution deter-
mined”with KMn04. Fe304is separated magnetically
and weighed. Chemical Abstracts.

Potentiometric determination of ferric and
dichromate ions. E. H.Ducloux (Rev. fac. cienc.
quim., La Plata, 1930, 7, Il, 97—139).—Fe"" is
determined potentiometrically in 1IC1 solution by
reduction with 0-05—O-IN-UiSOi), in 3iY-H2S504;
Al, Cr, Ti, Mn, Zn, Ni, or Co salts"may be present.
Cr20 7* can be determined accurately and simulta-
neously. Chemical Abstracts.

Determination of traces of nickel and cobalt in
steel without destruction of the sample. R.
Jirkovsky.—See B., 1931, 762.
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Volumetric determination of chromium and
nickel in the same solution. L. H. James (Ind.
Eng. Chem. [Anal.], 1931, 3, 258—259).—The pro-
cedure is a combination of known methods for the
volumetric determination of Cr and Ni, utilising the
oxidation of Cr salts by HC104. The method is
suitable for the analysis of stainless steels, but the
cyanide titration of Ni cannot be carried out in
presence of appreciable quantities of Cu or Co.

E. S. Hedges.

Volumetric determination ofuranium. Poten-
tiometric titration of reduced uranium solutions
with eerie sulphate, or with potassium perman-

ganate. Application of differential method.
N. H. Furman and I. C. Schoonover (J. Amer.
Chem. Soc., 1931, 53, 2561—2571; cf. this vol.,

927).—The cold solution of U is reduced and the
25—40% of U 111 produced is easily oxidised by air to
U IV before titration of the hot solution with Ce(S04)2
(cf. B., 1925, 1016). CI', but not OAc', interferes.
Previous results (A., 1922, ii, 661) with KMn04 are
confirmed. J. G. A. Griffiths.

Potentiometric titration of uranium by potass-
ium permanganate. M. A. Luyckx (Bull. Soc.
chim. Belg., 1931, 40, 269—283).—The electrolytic
reduction of the UTlion has been studied in detail;
fall of temp, or increase of acidity favours the
reduction. Both Uni and Ulv are produced at the
commencement of the reduction, and the former is
then oxidised by the excess of UVl to UIV; when the
UM is entirely reduced an equilibrium is set up between
Uni and Ulv. In practice the reduction is usually
incomplete, and it is recommended that the electro-
lysis should be prolonged for 12— 14 min. at 80°, with
a current of 1 amp., for a solution containing, e.g.,
0-195 g. U02S04 and about 2% free acid.

H. F. Gillbe.

New reaction of polonium. M. Haissinsky
(Compt. rend., 1931, 192, 1645— 1647).—On electro-
lysing a HN O3 solution of Po to wliich pyrogallol has
been added some time previously, deposition of Po on
the cathode ceases; also the Po can be separated
almost completely by centrifuging such a solution.
It is inferred that the Po is first reduced to the ter-
valent condition (cf. this vol., 697), and then forms an
insol. compound with pyrogallol similar to the insol.
C6H303Bi (cf. A., 1893, i, 643; 1925, ii, 442). A
similar solution of Te gives no such compound.

C. A. SILBERRAD.

Separation of polonium and protoactinium
fixed on tantalum pentoxide. F. Reymond and
Cheng Da-Chang (Compt. rend., 1931, 192, 1723—
1724).—Ta20 5 containing Po and Pa, in a state of
jelly (0-1545 g.), is dissolved in 6-3% HF (60 c.c.);
0-1 g. H2Se03is added with a few drops of H2S04 and
3 c.c. of ag. NaHS03, d 1-332, and the whole boiled.
On cooling, a few drops more ag. NaHS03 are added
and the Se carrying all the Po is collected. The Ta,05
with all the Pa is then quantitatively precipitated with
NH3 and (NH4),,S04 (cf. this vol., 1021).

C. A. SILBERRAD.

Determination of precious metals in Trans-
vaal platinum ores and concentrates. H. R.
Adam and R. J. Westwood.—See B., 1931, 763.

BRITISH CHEMICAL ABSTRACTS.— A

Micro-determination of platinum in alloys.
R. Strebinger and H. Holzer— Seo B., 1931, 722.

Calibrating thermocouples for low temppr
atures. A.J. Monack (Chem. Met. Eng., 1931, *38
416).—The m. p. of ice, transition point of
Na2S04,10H20 to Naz2sO.,, b. p. of 1120 and of const.-
boiling mixtures of*"CGIGand MeOH, CéHG and
AcOH, amyl alcohol and iodide, butyric acid and
PliBr, and dil. HN 03 may be used for calibration.

D. K. Moore.

Calibration of the Beckmann thermometer.
I. Corrected Eucken’s method. M. Matsui,
S. Kambara, K. Myamura, and A. Miyoshi. |II.
Precise calibration of graduation scale. M.
Matsui and K. Myamura (J. Soc. Chem. Ind. Japan,
1931, 34, 197—200b, 200—202b).—I. A modific-
ation of Eucken’s method (“ Physikalisch-cliemische
Praktikumsaufgaben,” 1928, 36) of calibrating the
bore and fundamental interval of a Beckmann thermo-
meter is described.

Il.. The methods of Gay-Lussac, Neumann and
Thiescn, Eucken, and the least square method of
Marck, Broch, and Hansen for calibrating the scale
of a Beckmann thermometer are compared.

N. H. Hartshorne.

Thermostats. 1l1l. Time lag of various
thermometers. S. Kambaraand M. Matsui (J. Soc.
Chem. Ind. Japan, 1931, 34, 167—172b).—An
apparatus for determining the time lags of various
thermometers and thermocouples is described. The
results obtained varied from zero with a bare Cu-
constantan couple to 8-7 sec. with a Beckmann
thermometer having a scale graduated to 0-002°. .

A. R. Powell.

Apparatus for rapid drying of solutions.
W. W. Ewing (Science, 1931, 74, 74—75).—15 c.c. of
40% aq. Sr(NO03)2were evaporated to dryness without
loss in 24 hr. “ L. S. Theobald.

Photo-electric polarimetry. 1. L. Evbert and
G. Kortum (Z. physikal. Chem., 1931, B, 13, 105—
133).—The construction and manipulation of an
apparatus suitable for measurements of absorptive
and rotatory power with light of wave-length down to
254 mg are described. The essential feature of the
apparatus is the comparison of light intensities by

means of two coupled photo-electric cells.
R. Cuthill.

Error in spectrophotometric determinations.
M. Schlesinger (Biochem. Z., 1931, 235, 70—78).—
A systematic error appearing in these determinations
with high extinction is critically examined.

P. W. Clutterbuck.

Simple cell for conductometric titrations.
J. M. Preston (J.C.S., 1931, 1827—1828).—The cell,
made from a conical flask, is robust and easy to clean.

F. J. Wilkins.

Nomograph for evaluating electrometric p,,
determinations. D. S. Davis (Chem. Met. Eng.,
1931, 38, 416). D. K. Moore.

Electrical drop counter. S. E. Owen (Science,
1931, 74, 19—20).—An electrical device for recording
drop flow over extended periods of time is described.

L. S. Theobald.
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Glass colour standards for determination of
phosphorus by Deniges’ colorimetric method.

D. Chapman (Ind.

282 284).—-The frequent prep, of new standards is

obviated by the use of permanent glass colours. The

technique described demands little sacrifice in accur-
acy. E. S. Hedges.

All-glass steam-distillation apparatus for
analytical purposes. V. E. Wellman (Ind. Eng.
Chem. [Anal.], 1931, 3, 281).—The simple apparatus
described is useful for distillates which act on cork
or rubber, and is adapted for quant, work.

E. S. Hedges.

Dry method of micro-analysis of gases.
E. E. Bracet and P. A. Leighton (Ind. Eng. Chem.
[Anal.], 1931, 3, 266—269).—The apparatus described
employs samples of 25—100 cu. mm. No liquid re-
agents are used, 02 being removed by yellow P, C02
by fused KOH, and H2 vapour by fused P205.
The accuracy of the method is of the same order as
that ordinarily attained in the macro-analysis of gases.

E. S. Hedges.

Marking chemical glassware. K. H. Morkert
and W. D. Hatfietld (Ind. Eng. Chem. [Anal.], 1931,
3, 242).—For the permanent lettering or numbering
of glass apparatus 30% aq. Na2Si03 is applied by
means of a steel pen and allowed to dry. The mark-
ings are heated for about 1 min. in a Bunsen or blow-
pipe flame, when a permanent frosting occurs.

E. S. Hedges.

Extraction apparatus with two-way tap. E.
Thielepape (Chem. Fabr., 1931, 293—294, 302—303).
—By fitting a two-way tap between the reaction
vessel and the flask the ordinary continuous-flow
apparatus may be employed for solvent recovery,
recrystallisation, the rapid prep, of dry solvents,
dialysis, extraction, and for sampling the extract.

H. F. Gitlbe.

Apparatus for the extraction of large volumes
of liquids. J. Friedrichs (Chem.-Ztg., 1931, 55,
519—520).—A 7-litre extraction flask gives best ex-
traction of one liquid by another if provided with a
relatively small glass frit for diffusion of the extracting
liquid together with a stirrer. Large filter plates are
unsuitable, as some pores are inevitably larger than
others and unequal distribution follows. Two types
of apparatus are given for easy and difficult extrac-
tions. C. lrwin.

Large-scale Soxhlet extraction. S. A. Lough
(Ind. Eng. Chem. [Anal.], 1931, 3, 344).—-A modified
apparatus is described. E. S. Hedges.

Simple, automatic pressure regulator for
filtration. E. Leifson (Science, 1931, 73, 707—
1709).—An apparatus for filtration under controlled
pressures is described. L. S. Theobald.

Vitreosil gas ejector pump. B. Moore (Ind.

Chem., 1931, 7, 282—283).—A fused Si02 filter pump,
suitable for use with hot and cold corrosive gases, is

described. The calculation of its dimensions is dis-
cussed. C. W. Gibby.
Surface leakage of pyrex glass. W. A. Yager

and S. O. Morgan (J. Physical Chem., 1931,35,2026—
2042).—A method of measuring the surface leakage

and inorganic chemistry.
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of glass is described; results are given and the nature
of the process is discussed. The variation of the
BEindacEhaondActility 1981th3, the relative humidity
resembles the corresponding variation of the thick-
ness of the adsorbed H20 film. An observed variation
with the frequency of the applied voltage is probably
due to electrode polarisation. H. F. Gitiove.

Method of winding helical quartz springs and
of constructing glass sorption buckets. A. E.
Cameron (J. Amer. Chem. Soc., 1931, 53, 2646—2648;
cf. A., 1926, 493).—The quartz fibre is attached by
wire to a horizontal quartz tube which is rotated
while the fibre is heated with a small air-02gas
flame. Pyrex buckets 1 cm. diameter and weighing
less than 0-1 g. are made from bulbs blown on the
end of capillary tubes. J. G. A. Griffiths.

Cellophane covers for Petri dishes for keeping
out contaminations and studying the effects of
ultra-violet light. F. H. Johnson (Science, 1931,
73, 679—6S0). L. S. Theobald.

Modified Engler distillation flask. W. Swien-
toslawski (Rocz. Chem., 1931, 11, 543—544).—The
vapours from the distillation flask enter the middle
part of the condenser, instead of at the bottom; in
this manner, partial evaporation of the condensate
by the hot vapours is avoided. R. Truszkowski.

Modified vacuum regulator. A. A. Sunier and
C. M. Whnite (Ind. Eng. Chem. [Anal.], 1931, 3, 259).
—The regulator described permits a set of predeter-
mined pressures to be maintained in rotation in an
apparatus. E. S. Hedges.

Continuously operating diffusion vacuum
pump. P.Ansiau (Bull. Soc. chim. Belg., 1931, 40,
330—332).—When using the Hg-vapour pump de-
scribed it is unnecessary to remove corrosive or easily
condensible gases from the vessel to be evacuated;
the pump need not be dried after cleaning.

H. F. Gillbe.

Diaphragm valve. J.Y.YeeandJ. Reuter (J.
Amer. Chem. Soc., 1931, 53, 2645—2646).—The valve
is greaseless and specially adapted for regulating low
rates of gas flow. The edge of the circular Al
diaphragm is held against the flange of a glass cup
fitted with an outlet, and the centre of the diaphragm
is pressed by means of a screw against the ground
surface of the capillary inlet situated axially in the
cup. J. G. A. Griffiths.

Bubble counter for measurement of gas evolu-
tion. E. A. Budge (J. Amer. Chem. Soc., 1931, 53,
2451—2453).—Bubbles are formed under H20 in the
cup fused to the shallow capillary U-tube which com-
municates with the source of gas and a capillary
U-tube containing Hg and two Pt contacts. Contact
is broken as each bubble breaks away and is restored
before each bubble develops. J. G. A. Griffiths.

Simple ultra-centrifuge. J. W. Beams and A. J.

Weed (Science, 1931, 74,44—46).
L. S. Theobald.

Determination ofspecific gravity ofsemi-solids.
W. MaaSS (Chem. Fabr., 1931, 318).—The d of such
materials as bitumen is best determined by the West-
phal balance using a Sn foil crucible in which the
material to be tested is first dried and then main-
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tained at 70— 100° above its m. p. for 1 hr. to remove

air inclusions. C. Irwin.
Laboratory furnace with low gas consumption.

R.Hoevers (Chem. Weekblad, 1931, 28, 460—461).—

BRITISH CHEMICAL ABSTRACTS.— A.

The gas-air mixture burns in an annular space sur-
rounding the furnace tube; the temp, of the latter
attains 1100° within 10—15 min., and is const,
throughout the length of the tube.

H. F. Gillbe.

Geochemistry.

Universal presence of oxides of nitrogen. D.
Vorlander and W. Gohdes (Ber., 1931, 64, [B],
1776— 1784).—The assumption that the presence of
oxides of N in the atm. is due mainly to lightning
and other electrical discharges is inadequate. It is
shown that the N2 and 02 of moist air yield oxides of
N under the influence of ultra-violet irradiation.
Moist No and ozonised, electrolytically prepared 0 2do
not yield oxides of N at 18—20° in the absence of light
during 14 days; irradiation of such mixtures causes
conversion of N02 into N0O3', probably in the gaseous
phase. Oxides of N in crude air are thereforo formed
during irradiation from N2 and 02 or 03, and this is
the permanent source. It is uncertain whether the
formation of NO or of 03 is the primary action.

NO0Z2 is determined colorimetrically by a solution
of a-naphthylamine hydrochloride, svdphanilic acid,
arid tartaric acid. Moist November air at +5° to
+ 8° contains as an average 22x 10-° g. N203 per
cu. m. In the depth of winter N20 3 is not present
in measurable amount and NO., can scarcely be
detected. H. Wren.

Hydrogen-ion concentration of the lake water
in Japan. S. Yoshimura (Proc. Imp. Acad. Tokyo,
1931, 7,195— 197).—Types of lake water are classified,
data tabulated for 40 lakes, and conclusions reached.

N. M. Bligh.

Radioactivity of Teano water. P. Misciattelli
(Atti 111 Cong. Naz. Chim,, 1929, 582—583; Chem.
Zentr., 1931, i, 2187).—The activity is due to accom-
panying radioactive substances; that of most radio-
active Italian springs is due to emanation.

A. A. Eldridge.

Mbosi meteoric iron, Tanganyika Territory.
D. R. Grantham and F. Oates (Min. Mag., 1931, 22,
487—493).—A wedge-shaped mass of meteoric Fe
measuring 10x4x3 feet and estimated to weigh
12— 15 tons was found in October, 1930, near Mbosi
between Lakes Tanganyika and Nyasa. A polished
and etched surface shows well-marked Widmanstétten
figures, the structure being that of a medium octa-
hedrite. Analysis by F. Oates gave Fe 90-45, Ni
8-69, Co 0-66, Cu trace, S 001, P 0-11, insol. 0-03,
total 99-95; and a partial analysis by M. H. Hey
gave Fe 90-65, Ni S-53, Co 0-62, Cu trace, total 99-80;

d 7-64—7-84. A separate determination of C gave
0-073%. L. J. Spencer.
Formation of diamond. F. Stober (Chem.

Erde, 1931, 6, 440—452).—In Moissan’s experiment
(1893) for the production of diamond, the temp, was
about 3000°, tho pressure very high, and the time
very short, whereas in those of Friedldnder (1898)
and of Hasslinger and Wolf (1903), the temp, was
much lower (about 1400°), the pressure normal, and
the time long. There thus appears to be a contra-

diction, which the author attempts to explain by his
theory of crystallisation. L. J. Spencer.

Glauconite in fossil foraminiferal shells. A. L.
Dryden, jun. (Science, 1931, 74, 17).—Foraminiferal
shells in material from the Oligocene Vicksburg group
of Mississippi bear glauconite which evidently has
been formed in the shell itself. L. S. Theobald.

Three minerals new for Langban [Sweden].
G. Aminoef (K. Svensk. Veten. Handl. Stockholm,
1931, [Hi], 9, no. 5, 49—51).—The three new records
for this locality are domeykitc, native arsenic, and
phenakite. Analysis by K. Johansson of the domey-
Irite gave Cu 71-45, As 27-98, insol. 0-28, total 99-71,
.agreeing with Cu3As. L. J. Spencer.

Pyroaurite. G. Aminoff and B. Broomls (K.
Svensk. Veten. Handl. Stockholm, 1931, [iii], 9, no. 5,
23—43).—A new analysis by K. Johansson of pyro-
aurite from Langban, Sweden, gave Fe20323-19, A1,03
0-11, FeO 0-10, MnO 0-28, MgO 35-44, H20 33-62,
C027-01, Si020-41, total 100-16; neglecting the C02
as due to secondary alteration, this agrees with the
formula Fe(0H)3,3Mg(0H)2,3H20. The crystals are
of two types : (1) larger six-sided plates giving hexa-
gonal A-ray pattern and cell dimensions a 3-097,
¢ 15-56 (c/a 5-024);' (2) smaller rhombohedral crystals
with basal plane, giving trigonal A-ray patterns,
a 3-089, c¢ 23-23 (c/a 7-520). L. J. Spencer.

Mineral deposit of Langban [Sweden] from a
chemical point of view. G. Aminoff (K. Svensk.
Veten. Handl. Stockholm, 1931, [iii], 9, no. 5, 4—13).
—The relative abundance of the 30 elements that
have been detected from this locality is calc. There
is a special concentration of Fe, Mn, Pb, Ba, and As.
The 96 recorded minerals are listed with their chemical
composition. L. J. Spencer.

Arsenoklasite, a new arsenate from Langban
[Sweden]. G. Aminoff [with R. Brix] (K. Svensk.
Veten. Handl. Stockholm, 1931, [iii], 9, no. 5, 52—57).
—This new mineral occurs as cryst. films with
sarkinite (which it resembles in appearance) along
fissures in dolomite impregnated with hausmannite.
It is orthorhombic with perfect (010) cleavage; A-ray
analysis gives the cell dimensions a 9-19, b 18-01,
¢ 5-795 (a :b :c=0-510 : 1 :0-313), containing 4 mols.
of Mn3(As04)2,2Mn(0H)2. Analysis gave As20 5 36-96,
MnO 55-01, FeO trace, MgO 0-S7, BaO 0-11, CaO
0-57, H20 5-86, H20 (hygr.) 0-04, total 99-42; d 4-16.

L. J. Spencer.

Origin of tectites of Indo-China. A. Lacroix
(Compt. rend., 1931, 192, 1685—1689; cf. this vol.,
60).—From an examination of several thousand more
specimens the theory of their meteoric origin in the
neolithic period is strengthened.

C. A. SILBERRAD.
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Diffusion of silica in formation of jasper in
Corsica. P. Jodot (Compt. rend., 1931, 192,
1740—1742).—The schists of N. E. Corsica are inter-
stratified with bands of jasper the middle portions of
which are original limestone. The Si02 is derived
from radiolaria in the limestone, and has first, in the
form of unstable a-chalcedony, replaced the purest
calcite, and then passed into the stable (3-form; where
the Si02 is not pure it is isotropic. Metamorphism
of the more impure calcite has occurred more slowly,
and has been further retarded where it touches the
phyllites of the schists. C. A. Silberrad.

Deposits of serpentine and chromite in Togo-
land. N. Kouriatchy (Compt. rend., 1931, 192,
1G69— 1672).—The gneissic peneplain in French Togo-
land contains many intrusions of peridotite, gabbro,
norite, eclogite, orthoamphibolite containing clino-
zoisite, parameters 111.4(5). 4*. (4)5.['2. '4.1(2).27],
and massive serpentine. In the last named at Mt.
Ajito and Goudéws$ occurs chromite associated with
kotschubeite. Analyses of the orthoamphibolite,
chromite (4), and serpentine show (in this order) :
SiO, 39-36, 0-74—5-54, 39-08; A1,03 16-38, 16-04—
24-61, 2-10; Fe2033-86, 3-77—7-28" 6-21; Cr20 3 0-05,
39-14—49-88, 0-29; FeO 10-61, 7-37—10-99, 2-99;
MnO 0-19, trace—0-05, 0-12; MgO 12-36, 14-70—
16-19, 37-23; CaO 11-08, 0-22—0-62, 0; Na20 1-71,
trace, 0-06; 1C20 0-30, trace, 0-11; Ti02 1-42, 0-16—
0-44, 0-09; P,,0g0-08, 0, 0; CI 0-06, 0, 0; S03 0-22,
0, 0; NiO 0, 0, 0-04; H,0+2-18, 0-29—1-50, 11-87;
H ,0- 0-17, 0—0-23, 0-12. C. A. Silberrad.

Stannite ore from Oonah Mine, Zeehan,
Tasmania. F. L. Stilwell (Proc. Austral. Inst.
Min. Met., 1931, 1—7).—The ore contains pyrite,

mispickel, cassiterite, stannite, chalcopyrite, tetra-
hedrite, bismuthinite, and galena in a quartz gangue
containing some siderite and fluorite. Of these
minerals pyrite, mispickel, cassiterite, and quartz
belong to an older generation than the others. The
mode of occurrence of the individual minerals is
described with reference to a number of photographs
of polished sections. A. R. Powell.

Granite of Dhoon, lIsle of Man : a study in
contamination. S.R. Nockolds (Min. Mag., 1931,
22, 494—509).—The rock is a biotite-granodiorite-
porphyry and is abnormal in containing clots of
biotite associated with zoisite, ilmenite, sphene, epi-
dote, arid garnet. These clots represent the remnants
of a basic igneous rock (greenstone) which has been
absorbed by the granitic magma. The original
magma was of an alkali-granitc type similar to the
quartz-porphyry dikes associated with the mass.
Chemical analyses of the granite, quartz-porphyry,
and greenstone show that there has been an extensive
interchange of oxides between the original magma
and the basic igneous rock. L. J. Spencer.

Pink epsomites and fauserite. M. H.Hey (Min.
Mag., 1931, 22, 510—518).—The existence of the
fauserite, (Mn,Mg)S04,6H20, of Breithaupt (1865)
from Hungary is doubtful. Analyses of seven pink
specimens from Hungary (now Slovakia) all show a
preponderance of Mg with usually less than 1% MnO
(but in one case 14-70%); these are really epsomites,
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and the colour is largely due to cobalt (CoO to 3-16%).
Solubility curves of the system MnS04MgS04H20
at 17—19° show that solutions containing up to
25mol.-%MgS04deposit crystals of (Mn,Mg)S04,5H20 ,
isomorphous with chalcanthite, and containing a
much smaller proportion of Mg than the solution.
Solutions richer in Mg deposit crystals of

(Mg,Mn)S04,7H20, isomorphous with epsomite, and
containing a much higher proportion of Mg than the

solution. L. J. Spencer.
Detection of pyro-electricity. A. J. P. M artin
(Min. Mag., 1931, 22, 519—523).—The crystal,

suspended by a glass fibre, is cooled by immersion in
liquid air, and if it develops a pyro-electric charge it is
attracted to a metal plate. Dioptase, nepheline,
thomsonite, etc. become pyro-electric. This is not in
agreement with the degree of symmetry usually
ascribed to dioptase. L. J. Spencer.

Clouded felspars and thermal metamorphism.
A.G. MacGregor (Min. Mag., 1931, 22, 524—538).—
A special type of cloudiness seen in micro-sections of
plagioclase is due to the presence of minute inclusions,
which have developed as a result of contact thermal
metamorphism acting after the consolidation of the
igneous rock. Metamorphosed lavas in Scotland and
some other rocks showing this effect are described.

L. J. Spencer.

Apatite from China. G. Carobbi (Attilll Cong.
Naz. Chim., 1929, 338—340; Chem. Zentr., 1931, i,
2186).—The apatite,
3Ca3(P04)2,[Ca0,Ca(0H)2,CaCl2,CaF2], contains small
quantities of La, Sa, Eu, Er, Y, and possibly of Dy,
Nd, and Pr; Ba, Sr, Pb, and As are present.

A. A. Eldridge.

Vesuvianlithidionite. G.Carobbi (Rend. Accad.
Sci. fis. mat. Napoli, 1930, 36, 21—31; Chem. Zentr.,
1931, i, 2186—2187).—The blue lithidionite is
identical with ncocyanite. The formula is R0,3Si02
(RO=CuO, CaO, MgO, PbO, JFe203, K»0, Na20).
Similar glasses can be obtained artificially.

A. A. Eldridge.

Japanese acid clay. VI. AT-Ray studies. K.
Yamamoto (J. Soc. Chem. Ind. Japan, 1931, 34,
244—247b).—X-Ray diffraction patterns of Japanese
acid clay are similar to those of English fuller’s earth
and German activated clay and samples from different
localities give similar results. No trace of quartz,
felspar, mica, etc. can be detected in the clay by
X-ray examination, but a kaolinite clay from Formosa
which is formed by the decomp, of liparite gives

identical patterns. Clay which is extracted with
dil. NaOH loses Si02 but retains its diffraction
patterns. It is therefore concluded that the clay is
a mixture of a microcryst. Al silicate and amorphous
Si02 " C. Irwin.
Thermal decomposition of synthetic hydr-
argillite (=gibbsite). H. Achenbach (Chem.
Erde, 1931, 6, 307—356).—Artificially prepared

gibbsite (A1203,3H20), with a and p 1-577, y 1-595,
commences to lose H20 at about 170°, and at about
200° (varying slightly with the v. p. and the time)
it passes into the orthorhombic *“ boehmite ”
(A120 3,1120), with n 1-624. Most of the H20 is lost
at 350° (but a small amount remains up to 1000°) and
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the product is then y-Al20 3, with n 1-693. At 1100°
this changes into corundum. X-Ray data are given
for each of these products. L. J. Spencer.

Chamosite from Schmiedefeld, Thuringia.
H. Juno (Chem. Erdc, 1931, 6, 275—306).—The
oolitic chamosite ore was cleaned in Clerici’s solution
from admixed chalybite and magnetite, and gave
Si02 26-65, TiO,, trace, A1,03 16-14, Fe203 6-69,
FeO 34-43, MgO 4-47, H,,0+ 11-42, H20 - 0-08=
99-88; formula, 5AI203"15(Fe,Mg)0,11Si02,16H20.
d 3-1S0—3-205, n 1-63, birefringence 0-005. Most of
the H20 is lost at about 400°. These characters, as
well as the X-ray patterns, show that chamosite is
distinct from, although closely related to, thuringite
(A., 1930, 733). L. J. Spencer.

“ Crystallised sandstone.” F. Stober (Chcm.
Erde, 1931, 6, 357—367).—Crystals of calcite from
Fontainebleau enclose 57—83% of sand. This is
imitated in NaN03by the author’s method of growing
large single crystals (Z. lvrist., 1925, 61, 299). In the
Ni bowl containing 400 g. of NaN 03 a single crystal is
produced in 12 hr., but with the addition of 600 g. of
line quartz sand a single crystal of NaN03 enclosing
sand is produced in 18 min. An elaborate explanation,
based on the rapid growth of acicular crystals, is
given of this remarkable difference in the rate of
growth. L. J. Spencer.

Volcanic ash from Guatemala. E. Deger
(Chem. Erde, 1931, 6, 376—380).—Eight chemical
analyses are given of the ash from the 1929 eruption
of the Santa Maria volcano. In the ash are nodules
of salt crusts containing NaCl 95-50, CaS04 3-01,
MgS04 0-90, Si02 0-30%. L. J. Spencer.

Origin of salt deposits. H.Ertenmeyer (Chem.
Erde, 1931, 6, 390—401).—Based on his observations
on the " creeping of crystals ” (A., 1929, 503), the
author’s suggestion is that certain types of salt
deposits, e.g., NaN03 and Na2C03, are due to surface
efflorescence by capillarity in arid regions.

L. J. Spencer.

Relation between the chemical composition
and the optical properties in the chlorite group.

BRITISH CHEMICAL ABSTRACTS.— A.

G. L. Dschang (Chem. Erde, 1931, 6, 416—439).—
Eight new analyses with optical and density data are
given of chlorites of various types. These and
earlier analyses are plotted against the optical data in
the following mixed series : |, serpentine (H4Mg3Si20 )9
-amesite (H4#Mg2AI12Si09);  serpentine-f-amesite-
ferroamesite (H4Fell ,Al2SiO0); 111, amesite-kamme-
rerito  (H4Mg2Cr2Si09);  ferroamesite-cronstedtite
(H4Feu2FeUIZSi09). L. J. Spencer.

Structure of analcite. W. Hartwig (Z. Krist.,
1931, 78, 173—207).—Analcite from the Lipari Is.,
d 2-267, analysis : Si0253-79, Ti02 0-03, A120 3 23-31,
Fe203 0-53, CaO 0-77, MgO 0-24, K20 0-57, Na,0
13-14, H20 (below 115°) 0-16, (above 115°) 8-11,has a
body-centred cubic lattice, a 13-08470-020 A., and
contains 16 mols. of NaAlSi20 ¢,H,,0. Its symmetry,
although approximating to, must be regarded as a
non-cubic sub-group of, 01° (cf. A., 1930, 1099; this
VOl., 550). C. A. SILBERRAD.

Red-earth of Mediterranean countries. E.
Blanck and A. Musierowicz (Chem. Erde, 1931, 6,
381—389).—Further chemical analyses are given of
red-earth (terra rossa) (A., 1930, 732, 1398). The
samples now described are from the Yugoslavian-
Dalmatian coast. L. J. Spencer.

Limestone bitumen and molasse at Pyrimont
(Ain). J. J. Pittard (Arch. Sci. Phys. Nat., 1931,
[v], 13, 143—152).—Their genesis is discussed.

C. W. Gibby.

Natural Italian gases. Il. Higher hydro-
carbons. M. G. Levi, C. Padovani, and M. Busi
(Annali Chim. Appl., 1931, 21, 245—258).—Analyses
of natural gases from various parts of Italy and, in
some cases, determinations of the content of con-
densable hydrocarbons (gasoline) have been made.
The mothods of analysis aro described.

* T. H. Pope.

Base exchange and the formation of coal. II.
W. H. A. Penseler (N.Z. J. Sci. Tech., 1931, 12,
363—375; cf. this vol., 931).—The work of Taylor is
further criticised and his theory of coal formation is
regarded as untenable. A. G. Pollard.

Organic Chemistry.

Direct oxidation of hydrocarbons by air.
P. Mondain-Monval and B. Quanquin.—See this
vol., 1015.

Peroxidation of hydrocarbons during combus-
tion in air. E. Mardires (Nature, 1931, 128,
116—117).—The presence of MeOH in the oxidation
products of CH4 can be explained satisfactorily by the
Engler-Bach peroxide theory (cf. this vol., 59S).

L. S. Theobald.

Slow combustion of methane and ethane.
W. A. Bone (Nature, 1931, 128, 1SS—1S9).—No
evidence of initial “ peroxidation ” has yet been dis-
covered and initial “ hydroxylation ” is the best
interpretation of known facts. L. S. Theobald.

Transformation of methane. 1. Pyrogenic

decomposition. C. Padovani and F. Magaldi

(Atti 111 Cong. Naz. Chim. pura appl., 1929, 730—
739; Chem. Zentr., 1931, i, 1742).—Rise of temp,
from 1000° to 1250° increases the rate of decomp,
of CH4 in a Si02 tube and (at first) the quantity of
unsaturated hydrocarbons produced; the latter
value thereafter falls. The decomp, is accelerated by
filling the tube with fragments of porous porcelain.
When the CH4 is mixed with H2 the amount of un-
saturated hydrocarbons formed at lower rates is
greater than with CH4 alone, but at higher rates the
reverse holds. A. A. Eldridge.

Synthesis of p}-dimethyldodecane
dimethyleicosane. S.Landa andA. Ivejvan (Coll.
Czech. Chem. Comm., 1931, 3, 367—376).—Et
sebacate and MgMeBr give px-dimetliyldodecane-
pX-diol, converted by distillation into mainly fi\-di-

and pc
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methyl-i~-dodecadiene (1), b. p. 239—241°/760 mm.
(telrabromide) (oxidation products, COMe2 and sebacic
acid), which is reduced catalytically (Pt-black) in
Et20 to pX-dimethyldodccane (it), b. p. U7°/13 mm.,
m. p. —S-5°.  Similarly, Et hcxadecane-arc-dicarb-
oxylate and MgMeBr afford (Ir-dimethyleicosane-
Px-diol, dehydrated to a mixture of (3t-dimetliyl-
eicosadicnes (I11), b. p. 239-5—240-5°/21 mm., m. p. 0°,
which is reduced to fir-dimethylcicosane (1V), m. p. 41°.
The viscosities of (I) and (11)at 0—99°, of (111) at 10—
99°, and of (IV)at 41—90° have been determined.
H. Burton.
Knowledge of the double linking. E. Berg-
mann (J. pr. Chem., 1931, [ii], 131, 08—70).—
Polemical. A reply to Pctrenko-Kritschcnko (A,
1930, 1017). H. A. Piggott.

Highly-polymerised compounds. LI. Poly-
merisation and autoxidation. Il. Staudinger
and L. Lautenschlager (Annalen, 1931, 488, 1—
8).—The velocity of autoxidation is measured by
heating the substance (trimethylethyleno, styrene,
isoprcne, dimethylbutadiene, cycfopcntadiene, tetra-
liydrobenzeno, myrceno, limonene, terpineno, pinene,
and menthene) with 02 in sealed flasks at 80° and
determination of the 0 2absorbed. The rate of poly-
merisation is determined by heating 10 g. of the
material in a distillation flask in presence of C02 or
02 for one or more days and removal of all matter
volatile below 80°/vac. In all cases polymerisation
occurs more rapidly in 02 than in CO02 but the
differences in the rates are small in the case of terpenes.
Since all the substances are autoxidisable, it must be
admitted that the process of autoxidation accelerates
that of polymerisation. Addition of benzoyl peroxide
or of the peroxides of os-dijihenylethylene, cyclo-
hexene, or phcllandrene causes polymerisation to
occur more rapidly than in C02, but not so quickly as
in 02. It is therefore concluded that the isolated
peroxides are not the actual catalysts and that
primary peroxides with more pronounced accelerating
action are formed during autoxidation. A unimol.
peroxide has not been isolated. In presence of a
little 0 2, styrene gives the polymeride accompanied by
small amounts of polymeric peroxide. With larger
amounts of 02 a homogeneous polymeric peroxide is
never formed, since the action is alwaj's accompanied
by polymerisation. Inseparable mixtures of poly-
styrene and its peroxide are invariably produced
which yield styrene and PhCHO when heated. With
«s-diphenylethylene polymerisation is so little pro-
nounced that the polymeric peroxide can be isolated.

H. Wren.

Direct reaction between oxygen and ethylene.
S. Lenher (J. Amer. Chem. Soc., 1931, 53, 2420—
2421).—At 300—525° the primary reactions between
C2H4 and 02 are the formation of ethylene oxide and
CH20 ; dihydroxymethyl peroxide is isolated. Above
500° the polymerisation of C2H4 becomes marked.
The formation of H20 2 has been observed.

H. A. Piggott.

Preparation of unsymmetrical dialkylethylene
derivatives. C. C. Schmitt and C. E. Boord (J.
Amer. Chem. Soc., 1931, 53, 2427—2428).—The pre-
paration of fi-methyl-Aa-pentene) b. p. 61-5—62°/
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760 mm., y-metliylenepentane, b. p. 66-2—66-7°/
760 mm., and $y-dimethyl-ha-butenc, b. p. 56-0—
56-5°/760 mm., by methods previously described (cf.
this vol., 709) is reported. H. A. Piggott.

Dimerisation ofisoprene. T.Wagner-Jauregg
(Annalen, 1931, 488, 176—186).—The hydrocarbon
obtained together Avith caoutchouc and dipentene by
heating isoprene by itself or with AcOH and regarded
by Harries as p£-dimetkyl-Aat’i-octatricnc contains
only tivo double linkings and AAhen hydrogenated in
presence of Pt02 affords m-menthane. A m-mcntha-
dieno obtained by auto-polymerisation of isoprene and
described by Aschan as dipreno is Aery similar to
Harries’ hydrocarbon in physical properties and, like
it, affords carvestrene dihydrocliloride AAhen acted on
by HCl in AcOH. The identity of the hydrocarbons
is regarded as established. (3-Myrcene, obtained by
Ostromisslenski by heating isoprene at 80—90° for
several days, is identical Avith diprene and is the sole
dimeride of isoprene formed under these conditions.
It appears to be a mixture of very similar hydro-
carbons. The formation of aliphatic polymcrides of
low mol. A't from isoprene is effected in AcOH con-
taining H2S04. Hydrocarbons and acetates arc
produced from Avhich geranyl acetate has been isol-

ated; the geraniol, obtained by hydrolysis, is
identified as the diphenylurethanc. H. Wren.
Explosion limit of crude acetylene mixed
with oxygen and nitrogen. S. Tagi and K.

T akeota.—See this vol., 1015.

Explosibility of acetylene-steam mixtures.
Reinarski and others.—See this vol., 1015.

Addition of hydrogen bromide to vinyl brom-
ide. G. N. Burkhardt and W. Cocker (Rec.
trav. chim., 1931, 50, 837—847).—Determinations of
the proportions of aa- (I) and afi-dibromoethanes (I1)
in mixtures formed during the addition of HBr to
vinyl bromide are effected by treatment Avith cold
MeOH-KOH; (1) is readily hydrolysed, AAdiilst (1) is
stable. (I) is aAAays the major isomeride Avhen aq.
HBr is used, but the amount decreases with increase
in concentration of the aq. HBr and temp. With
conc. solutions of HBr in AcOH at 17° (Il) is the
main product; at 100°, formation of (l) is favoured.
Theoretical considerations are discussed and some of
Wibaut’s assumptions (this vol., 598) criticised.

Large amounts of C2H2 are produced from (l) or
(I1) and PhSNa in EtOH. a$-Dipiperidinoethane has
b. p. 130—132715 mm., 140—142°/20 mm.

H. Burton.

Preparation of cj/ciopropyl cyanide and tri-
methylene chlorobromide. J. B. Ciroke, R. J.
Anderson, J. Laciimann, and G. E. Smith (J. Amer.
Chem. Soc., 1931, 53, 2791—2796).—Trimethylene
chlorobromide, prepared in 94% yield from trimethyl-
ene chlorohydrin and PBr3, is conArrted into y-ehloro-
butyronitrile, which Avith NaNH2 in liquid NH3 and
Et20 gives 75—90% vyields of cycZopropyl cyanide.

H. Burton.

Dimethylisobutylcarbinol. Preparation and
dehydration. H. de Graef (Bull. Soc. chim. Belg.,
1931, 40, 315—329; cf. A., 1924, i, 1025).—Action of
MgBusBr (from Bu”Br purified AAith 2% NaOH) on
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COMe2gives dimethylisobutylcarbinol (yield 35—48%),
dij'sobutyl, mesityl oxide, phorone, isophorone, di-
acetone alcohol, p~-dimethyl-A’-hepten-P-ol-S-one (A,
1928, 396), pK-trimelhyihepla7ie-fi8-diol, b. p. 116—
118°/12 mm., 231—234°/760 mm. (also obtained from
MgBuffIBr and diacetone alcohol), and a decadiene,
b. p. 152—154°/760 mm. (also obtained by dehydr-
ation of the above trimethylheptanediol). Et iso-
valerate (from isovaleric acid obtained by oxidation of
synthetic isoamyl alcohol) and MgMeBr give dimethyl-
isobutylcarbinoi (yield 86%), which cannot be freed
from Et isovalerate. Reduction of mesityl oxide and
purification through the hydrogen sulphite compound
gives dimethylisobutylcarbinol, b. p. 42—44°/12 mm.,
133-1°/760 mm. (yield 90—94%) [bromide, b. p. 83—
S4°/100 mm. (cf. A., 1914, i, 369)], and [380-trimethyl-
nonan-8-ol-i-one  (A., 1928, 396), dehydrated to
p80-trimethyl-A5nonen-£-one.  Dehydration of di-

methylisobutylcarbinol by various methods gives
pS-dimethyl-Av-pentene, b. p. 82-6°, reduced to
ps8-dimethylpentane, b. p. 80-6°, and oxidised to

COMe2, isobutyric acid, and 38-dimethylpentan-P-ol-
y-one, which readily isomerises to Py-dimethylpentan-
y-ol-S-one (cf. A., 1928, S66). A. A. Levi.

Cetyl alcohol and its derivatives. (Mi11e.) Y.
Delcourt (Bull. Soc. chim. Belg., 1931, 40, 284—
294).—The prep., purification, and physical consts.
of cetyl alcohol, m. p. 49-10°, cetyl iodide, m. p. 21-15°,
and dotriacontane, m. p. 70°, are recorded.

A. A Levi.

Highly-polymerised compounds. LII. Poly-
vinyl acetates and polyvinyl alcohols. H. Stau-
dinger and A. Schwalbach (Annalen, 1931, 488, 8—
56).—Irradiation of vinyl acetate in CHCI13 yields
compounds of the type
Me-CH(OR)-[CH2CH(OR)]x-CH2-CHCI2, the mol. wt.
of which in freezing C6H 6 corresponds with that calc,
from the Cl content. The products can be separated
into more and less sparingly sol. fractions in which all
the mols. have the same terminal groups. Treatment
of a product (about 30 units) with P and HI gives a
paraffin hydrocarbon containing P, which is removed
by distillation in a high vac. over soda-lime, giving a
normal paraffin, mol. wt. about 930. Polymerisation
of vinyl acetate occurs by union of many individual
mols. to a long chain by normal covalencies. The
viscosity of polyvinyl acetate (n>50) is similar to
that of ordinary org. compounds. Polymerisation of
vinyl acetate at low temp, leads to more complex
compounds the solutions of which do not obey the
Hagen-Poiseuille law. Rise of temp, decreases the
viscosity of such solutions independently of the con-
centration; the effect is reversed by cooling. The
dissolved particles must therefore undergo a uniform
reversible transformation, thus establishing the
presence of mols., not micelles. Solvent mols. be-
come attached to reactive positions, e.g., CO groups,
of the polyvinyl acetate and the co-ordinative linkings
are partly ruptured by rise of temp. The dissolved
mols. hence experience a change in diameter which is
expressed in alteration of viscosity. The increase of
7. With concentration is ascribed to the mutual
interference of the long mols.; with increase in con-
centration the sphero of activity rapidly becomes
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greater than the available vol. of the solution. It is
concluded that the mol. wt. of the products can be
calc, from the viscosity provided that the relationship
between the 7L/c values and mol. wt. has been
determined at a definite temp, and all observations
are made at that temp. Solutions of polyvinyl
alcohols behave similarly to those of polyvinyl
acetates. The behaviour of polysaccharides and their
acetates is analogous.

Polymerisation of heated vinyl acetate is accelerated
by 02, in the absence of which the process does not
occur below 1S0°. In quartz vessels under the
influence of light, polymerisation takes place more
rapidly in N2or CO, than in O, or air. The degree of
polymerisation of vinyl acetate can be controlled by
the experimental conditions within the degree n = 20—
900, the most complex products being obtained by
cold photopolymerisation in N2 The impossibility
of preparing the longest chains in 02is probably due
to attachment of the terminal valencies of the element,
whereby further growth of the mol. is inhibited.
Polymerisation in solution takes place more slowly,
but leads to products of lower mol. wt. than those
obtained from the undiluted material under similar
conditions. The polyvinyl acetates are readily hydro-
lysed by KOH or HC1 in EtOH to polyvinyl alcohols,
complex or less complex products being derived from
the acetates of differing mean mol. wt. It has not
been found possible to convert a given acetate into
the alcohol and thence into the acetate with the
original properties. The simplest alcohols are readily
sol. in H20, formamide, ethylene glycol, and glycerol,
whereas the most complex dissolve only in the heated
solvent, possibly with slight degradation. The re-
lation between mol. wt. and viscosity of the alcohols
is based on the assumption that an acetate of known
mean mol. wt. can be hydrolysed to the alcohol with-
out alteration of the length of the C chain. The
non-cryst. nature of the polyvinyl alcohols and
acetates is ascribed to the presence of asymmetric
C atoms which render possible the occurrence of
diastereoisomerides and hence an unsymmetrical
structure of the thread mols. H. Wren.

Derivatives of aliphatic glycols. 1Il. G. M.
Bennett and A. N. Mosses (J.C.S., 1931, 1697—1701).
—Polymethylene chlorohydrins, prepared from the
glycols and conc. HC1 at 95° in presence of petroleum
(b. p. 90—120°) under conditions suitable for con-
tinuous removal are converted by PInSNa into the
hydroxy-sulphides OH-[CHZ2],,-SPh, and thence by SOC12
in NPhEt2 and CCl4 into the chloro-sulphides. The
following are described : -g-chloroheptyl, b. p. 150°/20
mm., m. p. 10—11° (phenylurethane, m. p. 76°), 0-chloro-
octyl, b. p. 125—140°/18 mm. (phenylurethane, m. p.
77°), i-chlorcmonyl, b. p. 140—145°/20 mm., m. p.
28° (phenylurethane, m. p. 67°), and x-chlorodecyl,
m. p. 10—11° (phenylurethane, m. p. 72°), alcohols-,
iphenyl i]-kydroxyheptyl, m. p. 49°, 0-hydroxyoctyl, m. p.
55°, i-hydroxy)ionyl, m. p. 60°, and K-hydroxydecyl,
m. p. 66-5°, sulphides; phenyl r\-chloroheptyl, 0-chloro-
octyl, m. p. 16°, i-chlorononyl, m. p. 5°, and K-chloro-
decyl, m. p. 27-5° sulphides. Hexamethylene glycol
and AcCl at 100° give X,-chlorohexyl acetate, b. p. 113—
116°/17 mm., convertible into phenyl £-hydroxyhexyl,
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m. p. 43°, and {,-chlorokexyl, m. p. 7—8°, sulphides.
Improvements in the prep, of tetra- to deca-methylene
glycols are recorded. H. Burton.

Oxidisability of glycerol. J. Krepelka and

0. Tomi&ek (Casopis Ceskoslov. Lek., 1930, 10, 266—
267; Chem. Zentr., 1931, i, 2034).— Glycerol is oxidised
to CH30 by NaB03at 20° in a few days.
A. A. Eldridge.
Styracitol. 1l. Y. Asaiiina and H. Takimoto
(Ber., 1931, 64, [B], 1803—1805).—Styracitol [1 :5-
anhydrosorbitol] (isolation from Slyrax Obassia de-
scribed) is converted by boiling PhCHO into dibmzyl-
ide7iestyracitol, m. p. 163—165° [a]]) — 148-73° in
CHClg, and m. p. 192—193°, [a]*“ - 80-47° in CHC13,
and by boiling COMe2 containing 1% of HCL into diiso-
27ropylide7iestyracitol, m. p. 96—97°, [a]Jj — 115-24°
in EtOIl. Successive treatment of styracitol with
KOH and MeS04 and Ag20 and Mel lead to stijracitol
tetramethijl ether, b. p. 143—144°/16 mm., df 1-1092,
[a]l, — 35-63°, oxidised by HN 03 (d 1-42) to oxalic and
d-diinethoxysuccinic acids. H. Wren.

Condensations of polyhydric alcohols, sugars,
and hydroxy-acids with aldehydes and ketones
by means of phosphoric oxide. J. W.Pette (Ber,,
1931, 64, [B], 1567— 1568).— Tribenzylidenemannitol,
m. p. 224°, is most readily prepared by addition of
P20 5to a well-stirred mixture of PhCHO and mannitol.

Il. Wren.

Preparation and properties of divinyl ether.
W. L. Ruigh and R. T. Major (J. Amer. Chem. Soc.,
1931,53,2662—2671).—Divinyl ether (I), b. p. 28-3° +
0-2°/760 mm., is best prepared (yield about 25%) from
Pfl'-dichlorodiethyl ether and KOI! at 200—240° in a
slow stream of NH3; by-products are 112, C2H?2,
MeCHO, ethylene oxide, dioxan, and (3-chloroethyl
vinyl ether. Catalytic reduction (Adams) of (I) in
BuOH gives 15% of Et20. (lI) is only partly poly-
merised by benzoyl peroxide; polymerisation is in-
hibited by NH3. Traces of (I) were obtained from p[3-
dichloro- and -di-iodo-diethyl ethers and NaNH?2, but
(1) could not be prepared from pp'-dihydroxydiethyl
ether and A1203 or P205. The quaternary di-iodide
from pp’-di-iododiethyl ether and NPhMe2 has m. p.
220—230° (decomp.)/ H. Burton.

Ether-like compounds. V. Synthesis of
monoethers of higher diprimary glycols. M. H.
Palomaa and R. Jansson (Ber., 1931, 64, [71], 1606-
1610; cf. this vol., 710).—S-Methoxy-n-butyl alcohol,
b. p. 63—64°/7 mm., df 0-9286, is obtained in 36-5%
yield by the action of Me y-chloropropyl ether on Mg,
trioxymetliylene, and a little ZnCl2 in Et.,0; with
PC13 and pyridine it gives S-methdxy-n-butyl chloride,
b. p. 142-5—142-8°/751 mm., df 0-9875. Et y-chloro-
propyl ether and gaseous CH2 similarly give 8-
ethoxy-n-butyl alcohol, b. p. 72°/8 mm., df 0-9079,
whence "-ethoxy-n-butyl chloride, b. p. 157—157-5°/760
mm., df 0-9603. e-Methoxy-n-amyl alcohol, b. p. 83—
84°/9 mm., df 0-9215, zonethoxy-n-amyl chloride,
b. p. 41°/5 mm., df 0-9714, and e-ethoxy-n-amijl
alcohol, b. p. 89—91°/9 mm., df 0-9067, are described.

H. Wren.

Soya-bean lecithins. Y- Yokoyama and B.
Suzuki (Proc. Imp. Acad. Tokyo, 1931, 7, 226—229;
cf. this vol., 401, 600).—Lecithins of the p-series were
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brominated and fractionated by successive solvents :
pahnito-oleo-, dioleo-, oleolinoleo-, palmitolinoleo-
(bro7nide, m. p. 85°), and jiahnitolinoleno- (bro77iide,
m. p. 105°) -P-lecithins were isolated in the form of their
bromo-derivatives. E. Lewkowitsch.

Copper mercaptides and their reaction with
carbon disulphide. W. E. Duncan, E. Ott, and
E. E. Reid (Ind. Eng. Chem., 1931, 23, 381—383).—
CulEt, Bu, hexyl, 7i07iyl, Pr&, isobutyl, isoamyl, isohexyl,
and iso7io7iyl sulphides have been prepared from the
mercaptans with Cu(OAc)2. Cultis reducod to Culand
an equiv. amount of the disulphide is obtained. On
treatment with S, CuS and the alkyl disulphide are
obtained. Basic mercaptides are not obtained when
the compounds are treated with NaOH and no hydroty-
sis was observed. With CS2thiocarbonates more sol. in
org. solvents than the original mercaptides are formed.
Additive products of Cu inercaptide, alkyl disulphide,
and CS2 have also been obtained. Double compounds
of Cu[and Na thiocarbonates can also bo obtained.

T. A. Smith.

Action of phenyl methionate [methanedisul-
phonate] on hydrazine hydrate. H. J. Backer
and P. L. Stedehouder (Rec. trav. chim., 1931, 50,
931—935).—Ph methionate and aq. N2H4 at 130° give
PhOH, Ph methanesulphonate (l), the X2//4 salt,
m. p. 148—149° (decomp.) [corresponding Na and
Ba (-|-H20) salts], of Ph H 7nethio7iate (+H 20), and
N2H4 methionate; at 155°, NH,XPh methiormte (11),
m. p. 217°, Nil,1 7nzthio7iamate, m. p. 230° (correspond-
ing Ba salt), and NHi methionate (111), not melted at
300°, are produced. Ph methionate and N2H4 in
EtOH give (1), (1), and (111). Ph Me methionate has
m. p. 63°.

Ph ethane-aa-disulphonate and N2H4 at 130° afford
the N2Hi salt [corresponding Ba (+5H20), TI, m. p.
130-5°, and bruci7ie, decomp, about 270°, salts] of Ph H

ethane-aa-disulphonate. H. Burton.

Action of p-bromoethanesulphonyl chloride on
amines. E.Riesz (Ber., 1931, 64, [B], 1895— 1896).
—Aniline is converted by [bromoethanesulphonyl
chloride in Et20 into a substance C8H90 2NS, m. p.
53°, which dissolves readily in alkali hydroxide and
decolorises alkaline KMn04; it has the constitution

NPh<CH2> CH2or NHPh-S02-CH:CH2.

H. Wren.

Energy transformations at surfaces. |. Re-
duction of carboxylic acids by induced, intra-
molecular transformation of siloxen-acid deriv-
atives. H. Kautsky and A. Hirsch (Ber., 1931,
64, [B], 1610—1622).—Reaction between siloxen and
gaseous HCO2H follows the course :SiH+HCO2H =
iSi-0-CHO+H2; it is greatly facilitated by slight rise
of temp, or irradiation. The product is hydrolysed to
intensely yellow hydroxysiloxens, HCO02H, and
traces of CH20. SO02acts as acceptor for the liberated
H2 and the product when hydrolysed yields small
amounts of H2S204. Reaction between siloxen and
S02in indifferent media containing a little H20 follows
the course :SiH+H2503=:Si-S03H +H 2; H2+2S02=
H2S204. Hydroxysiloxens, readily obtained by
hydrolysis of the bromosiloxens, are converted by
acids into the siloxen-acids; acid chlorides cause
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replacement of almost all OH groups. Bromo- and
bromoacetato-siloxens are transformed by NH3 into
aminosiloxens, gaseous . NH3 giving intermediate
products of the type Sifi0 3H5-NH3'Br; in liquid NH3
the compound passes into aminosiloxen and NH4Br,
wliich is readily removed by repeated washing. All
aminosiloxens react readily with acids according to the
scheme :Si,NH2+2H X=:SiX-|-NH 4X. Tribromo-
siloxen in EtOH is converted by gaseous NH3 into
triaminosiloxen, converted by C02into the carbamido-
compoimd stable in the dark, but slowly yielding HCN
if irradiated. Cautious treatment of the product with
0 2 causes reduction of the C02with formation of HCN.
The 0 atom of the C02is absorbed by the Si*Si linking.
H20 liberated in the production of HCN hydrolyses
the unchanged Si-0-CONH2 and the newly-formed
Si-CN groups, so that NH3is simultaneously produced;
extraneous H20 operates markedly in this direction.
Triformiatosiloxen under similar conditions affords
CH20. Quant, experiments with monoformiatosiloxen
indicate the production of CH20 in about 5% vyield.
AcOH and BzOH are similarly reduced to the corre-
sponding aldehydes, the change being particularly
marked with the highly-substituted Bz compounds.
H. Ween.
Catalysis in organic chemistry. 1V. Decom-
positions of esters and acids by anhydrous zinc
chloride. H. W. Underwood, jun., and 0. L.
Baril (J. Amer. Chem. Soc., 1931, 53, 2200—2202).—
The decomps, described below were observed when
the substance (1 mol.) was heated with anhyd. ZnCL2
(cf. A., 1930, 321). CI-CO02Et gives C2H4, EtClI, and
HC1 (at room temp.); CIl,C02l>a behaves similarly,
but less C3H 6 is formed; Bu‘2C03 gives BUOH (95%)
and a little Aa-butene; PrflOBz gives C3H®6, CéH 6,
BzOH, and PrfCl; Bua plithalate gives Aabutene,
plithalic acid and anhydride, BzOH, and BirfOH;
fsoamyl salicylate gives y-methyl-Aa-butene and its
dimeride, arid PhOH; Me and Et antliranilates give
o-toluidino (75%) and o-aminoethylbenzeno (66%),
respectively; Et methylmalonate gives C2H4 and Et
propionate; and CH2Ph-OAc gives AcOH and tar;
in all cases except the last C02 is generated. Et m-
nitrobenzoate, Et2C03, HC02H, AcOH, and propionic
and w-butyric acids were recovered unchanged.
BzOH, salicylic and cinnamic acids are decomposed to
the corresponding hydrocarbon and C02.
H. A. Piggott.
Formic acid from hydrolysis of cellulose
oxalate. J. P. Montgomery (J. Amer. Chem. Soc.,
1931,53, 2700—2701).—Details are given for the prep,
of formic acid from cryst. oxalic acid, absorbent
cotton, and conc. HC1. H. Burton.

Separation of glycerides. XIX. B. Suzuki
(Proc. Imp. Acad. Tokyo, 1931, 7, 230—233; cf. A,,
1929, 1271 ; this vol., 602).—Previous results are
summarised and discussed. Fatty acids occur in
almost all possible combinations as glycerides; these,
however, appear to be selectively distributed in the
various organisms, few glycerides occurring in more
than 1 or 2 different oils. E. Lewkowitsch.

Thermal transformation of olefines. Crack-
ing of oleic acid under high pressure. A. D.
Petrov (Ber., 1931, 64, [B], 1827— 1834).—The
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gaseous products obtained when oleic acid is heated
with H20 and Al,,03 at 380—400° for 3—4 hr. contain
H248%, CO, 20%, C,,H,,1+218%, and CrH,,,,0-0%. The
aromatic products (PhMe, CéH4Me2) in the liquid
fractions cannot therefore be formed in accordance
with Davidson’s scheme and dehydrogenation of
naphthenes of the 6-membered type cannot occur
under these conditions as shown by experiments with
dimethylci/cZohexane. They arise most probably
from cycZohexenes derived from diethylenic hydro-
carbons formed by pyrolysis of liquid olefines of high
mol. wt. The presence of naphthenes of the 3- and
4-membered type in the liquid products is highly
probable. The paraffins of the fractions of lower b. p.
have preponderatingly the iso-structure.
H. Wren.

Migration of the double linking of oleic acid
during hydrogenation. K. H. Bauer and M
Krattis (Chem. Umschau, 1931, 38, 201—203).—
Oleic acid heated in contact with A1203 at 250° in a
stream of N2 yielded a semi-solid product containing
9-2% of (Twitchell) “solid ” acids; A‘-oleic acid
m. p. 41—42°, was identified. Thus the migration of
the double linking observed during hydrogenation at
180—220° by Hilditch and Vidyarthi (A., 1929, 423)
and by Steger and Scheffers (this vol., 711) is a result
of the high temp., and the non-formation of it in the
low-temp, experiments of Bauer and Ermann (A,
1930, 1271) is explained. When a reduced Ni-Al203
catalyst was used, some stearic acid was produced,
attributed to the presence of adsorbed H2 not dis-
placeable by N2 E. Lewkowitsch.

Couepic acid, a new isomeride of elaeostearic
acid. J.van Loon and A. Steger (Rec. trav. chim.,
1931, 50, 936—942).—Details are given for the isol-
ation of couepic acid, C18H3002, m. p. 74—75°, from
the total fatty acids of the oil from Couepia grandiflora,
Benth. The acid is reduced to stearic acid and oxid-
ised by 03 to valeric and azclaic acids. Et couepate is
oxidised to valeric acid and Et H azelate, indicating
that the acid is a geometrical isomeride of a- and
P-elseostearic acids. H. Burton.

[Composition oflinseed oil and the terminology
a- and p-linoleic and a- and p-linolenic acids.]
H. P. Kaufmann and M. Keller (Chem. Umschau,
1931, 38, 203—205).—Van der Veen’s criticism (this
vol., 822) of the thiocyanometric determination of
linolenic acid is refuted. The abnormally high
thiocyanogen val. for linseed oil found by van Loon
(Diss., Delft, 1928) might be due to the excessively
long reaction period (4 days) used, which may lead to
untrustworthy figures. E. Lewkowitsch.

Kolbe's synthesis with p-isoamyloxypropionic
acid. F. Fichter and A. Shnider (Helv. Chim.
Acta, 1931, 14, 857—861).—The electrolysis of
P-isoamylpropionie acid is closely paralleled by the
thermal decomp, at 300° of its peroxide to isovaler-
aldehyde, isoamyl [i-isoamyloxypropionate, b. p. 122—
125°/12mm., aS-diisoamyloxybutane (73% of theory),
and C02, the main reaction being
[CHMe2-CH,-CH2-0-CH2-CH2-C0-0-]2— >
[CHMe2-CHyCH2,0-CH2-CH2 ]2+ 2 C 02,affordingacon-
firmation of the peroxide theory of the Kolbe synthesis,
p-isoAmyloxypropionyl chloride, b. p. 82°/12 mm., pre-
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pared from the acid and PC15, is converted by H,02in
pyridine into its peroxide, which with NH3 gives the
amide, m. p. 65°. H. A. Piggott.

Partition principle applied to structures of
enolic sodium derivatives of 1 :3-diketones and
(3-keto-esters. A. Michael and J. Ross (J. Amer.
Chem. Soc., 1931, 53, 2394—2414).—In presence of
1 equiv. of NaOEt Et malonate reacts more rapidly
than the acetoacetate both with Mel and with EtBr in
EtOH; with EtBr the abs. velocities arc less and tho
difference is greater, and the acetoacetate reaction
then slower instead of faster than that with NaOEt
salone. The interaction in EtOH at 0° of equimol.
amounts of NaOEt, Et acetoacetate, and Et malonate
with Mel results in almost exclusive methylation of
the acetoacetate, but with EtBr the malonate alono
is ethylated. It is considered that the Na is attached
mainly to the acetoacetate, and that during the slow
reaction with EtBr transference of the metal to the
malonate occurs.

Et y-ketobutane-aoiP-tricarboxylate, b. p. 147°/5 mm.
(semicarbazone, m. p. 76°), is obtained, accompanied
by Et ethanetetracarboxylate, by the action of Et
sodioacetoacetate on Et chloromalonate; it is con-
verted by Mel and NaOEt (1 equiv.) into tho a-Me
derivative, b. p. 144—152°/2 mm., hydrolysed by .aq.
Ba(OH)2 to a-carboxy-a-methylsuccinic, a-mcthyl-
Isevulic, and 1 :3-diketo-4::5-dimelhyloyc\opentane-
4 :5-dicarboxylic, m. p. 295—300°, acids. Bromo-
acetone and Et sodiomethyhnalonate interact in
EtOH to give Et a-carbethoxy-ci-methyl-IcEvulate, b. p.
133°/5 mm. (semicarbazone, m. p. 102°), hydrolysed
by Ba(OH)2 to the acid (syrup), which on distillation
gives a-methyl-Icevulic acid. The action of NaOEt,
suspended in EtOH-Et20, on Et y-ketobutane-app-
tricarboxylate gives a mixture of liquid, b. p. 149°/
2mm. (with partial conversion into the solid isomeride)
[disemicarbazone, m. p. 220°; semicarbazide deriv-
ative (pyrazole ?), Cl1H1404N2, m. p. 76°], and solid,
m. p. 86°, enolates; as the former, but not the latter,
gives a coloration with FeCl3 the respective constitu-
tions of Et 1 :4-dihydroxy-A1:3-cyc?opentadiene-2 : 3-
dicarboxylate and 1 :4-dihydroxy-1 :4-endomethyl-
ene-A2-cyctobutene-2 : 3-dicarboxylate are assigned.
It is considered that enolisation should occur most
readily at the keto-group of Et y-ketobutane-app-tri-
carboxylate, and that the direction of methylation
with Mel is a consequence of the greater reactivity of
Na attached to the malonic residue in this compound.

Me chloroformate and sodiobenzoylaeetone interact
in cold Et20 to give a mixture of solid, m. p. 57°, and
liquid, b. p. 164°/2 mm., O-carbomethozy-derivatives.
By treatment with NH3, K,C03, NH20H, or NH2Ph
under various conditions either benzoylacetone or a
derivative of it with these reagents is formed. The
solid ester forms two semicarbazones,

CH30N 3:CPh-CHACc-C02Me, m. p. 106°, and

CH30N 3:CPh-CH:CMe-0-C02Me, m. p. 183°, the former
of which alone gives a coloration with FeCI3. The
latter is converted into the former by treatment with
acids. The final product in dil. ag. AcOH is Et
5-phenyl-Z-methylpyrazole-4:-carboxylate, m. p. 62°; an
unidentified substance, m. p. 202° is also formed.
The liquid ester does not give definite products with
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semicarbazide. Both liquid and solid esters give
propiophonone when reduced catalytically, but
benzoylacotono under tho samo conditions gives
ix-phenylbutane-ay-diol, b. p. 129—131°/2 mm. (di-
acetate, b. p. 140°/2 mm.). They are therefore re-
garded as geometrical isomerides of tho ester
CHBzICMe-0-C02Me, and benzoylacotono thereforo
reacts in the enolic form corresponding with this in
accordance with the partition principle. CH2Bz2
under similar conditions gives an O-carbethoxij-
derivativo, m. p. 90°, and considerable unidentified
liquid matorial.

Benzoylacetono and semicarbazide acetate in
EtOH give tho mono-, m. p. 127—128°, and di-semi-
carbazone, m. p. 242°; tho former is convortcd into
5-phenyl-3-methylpyrazole-I-carboxylamido by AcOH
or HC1 in warm EtOH. H. A. Piggott.

Acetoacetic ester condensation. IlIl. Role of
sodium in the condensation. J. M. Snel1 and
S. M. McEivain (J. Amer. Chem. Soc., 1931, 53,

2310—231G).—Interaction of finely-divided Na with
an excess of carefully purified AcOEt produces EtOH
and Et acetoacetate in tho ratio 1-7:1 when tho
EtOH is removed during the reaction, and 2 : 1 where
it is not; the yield of H® is only about 0-08—0-09
mol. per atom Na, Allowing for the EtOH produced
by reduction, its yield (88%) is thus approx. tho samo
as with NaOEt as condensing agent (93%). Also,
under comparable conditions, approx. the same yield
of ketonic ester is obtained with NaOEt as with Na.
Assuming that AcOEt is reduced by direct addition
of Na to the C!0 linking (otherwise the argument fails),
the mechanism of the condensation consists in the
reduction of AcOEt by Na with formation of NaOEt,
which then brings about the acetoacetic ester condens-
ation. The sum of the proposed reactions is 9AcOEt
+4Na— ~40Na-CMe:CH-C02Et+6EtOH, the H20b-
served being produced by secondary interaction of
Na and EtOH. H. A. Piggott.

Laevulic acid. 1. Preparation from carbo-
hydrates by digestion with hydrochloric acid
under pressure. R. W. Thomas and H. A.
Schuette (J. Amer. Chem. Soc., 1931, 53, 2324—
2328).—A vyield of 42% of lajvulic acid is obtained by
heating sucrose with 2-4 times its wit. of 6-5% ag.
HC1 at 162° in an autoclave for 1 hr. Comparable
results are obtained with dextrose, laevulose, and
starch. H. A. Piggott.

Determination of the hydroxyl content of
organic compounds :determination of castor oil.
S. Marks and R. S. Morrer1 (Analyst, 1931, 56,
428—429).—The method of Bolsing, as modified by
Peterson and West (cf. A., 1927, 1100), gives the most
concordant results. Immersion in boiling H2 for
15 min., as originally suggested by Verley and Bolsing
(cf. A., 1902, ii, 54), is rapid and simple, and gives
satisfactory results with substances not decomp, at
that temp., e.g., castor oil, Bnaphthol, vanillin, and
guaiacol. T. McLachlan.

Structures of the oxalates of sexavalent molyb-
denum. H. M. Spittie and W. Wardilaw (J.C.S,,
1931,1748—1753).—Salts of the type B2[M002(C20 4)2],
where B=quinoline, 2-methylquinoline, or strychnine,
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are obtained when the bases are added to a solution
of M0o03 (1 mol.) in aq. oxalic acid (2—3 mols.). The
salts may occur in 3 forms, 2 of which should be optical
isomerides; the strychnine salt could not, however, be
resolved. When the ionic concentration of 2-methyl-
quinolinium oxalate is decreased relatively to the Mo
concentration, 2-methylquinolinium hydrogen molyb-
denum trioxynumoxalatc, (C10H 10N)H[M003,C204,H20],
results. New formulae are suggested for the salts
Mo003,R2C20 4,*H20 and (M003)2,R2C20 4,aH20.
H. Burton.
Supposed isomerism of cyclic oxalic esters.
W. R. Carothers and F. J. van Natta (Ber., 1931,
64, [B\, 1755—1759).—Repetition of the work of
Bergmann and Wolff (A., 1930, 912) gives a product,
in. p. 100—110°, rising to 125—130° after crystallis-
ation, which is shown to be a polymeric ethylene
oxalate by its cryst. form. The monomeric variety,
m. p. 143°, has been isolated only after distillation,
never as a primary product. Bergmann’s product,
m. p. 166°, from methoxalyl chloride and ethylene
glycol is not methyl $-hydroxyethyl oxalate, which is
prepared from Me oxalate and ethylene glycol at
160—185°; it has b. p. 103—105°/0-6 mm., m. p.
32—33°, rfg 1-2830. H. Wren.
Interaction of sulphuryl chloride with sub-
stances containing the reactive methylene group.
Il. K. G. Naik and N. T. Tatati (J. Indian Chem.
Soc., 1931, 8, 203—207; cf. A., 1927, 758).—The
reactivity of the CH2! group increases with increasing
negative character of the adjoining groups, e.g., in
substances CH2(COR)2, in the order R=NH2Xx
NH-C6H4-N02<0Et. The following substances were
obtained by treatment of the corresponding unchlorin-
ated compounds with S02CI12, nuclear chlorination not
taking place in these cases : dicliloromalondi-0-, m-,
p-nitroaniUdes, m. p. 152°, 166°, and 178°, respect-
ively; dichlorojnalondiethylamide, m. p. 131°; di-
chloromalondnsobutylamide, m. p. 84°; dichloro-
malondiheptylamide; dichloromalondi-p-3-xylid-
ide; dichloromalonamide; monochloromalontctra-
phenylamide; monochloromethylmalondiethylamide,
m. p. 108°; monochlorometliylimalondnsobutylamide,
m. p. 102°; monochloromethylmalondibenzylamide,
m. p. 159°. Malondi-m- and-p-nitroaniUdes, m. p.
196° and 243°, respectively, were prepared from
CH2(CO02Et)2 and the nitroanilines, but o-nitroaniline
did not react even at 200°. The o-compound, m. p.
182°, was obtained by condensing the base with
CH2(CO02H)2 in presence of POC13. Methylmalondi-
ethylamide and -isobutylamide, m. p. 151° and 133°,
respectively, were obtained from CHMe(C02Me)2 and
the respective bases. R. S. Cahn.

Polymorphism of malonic, succinic, and
glutaric acids as a function of temperature.
F. D. 1a Tour (Compt. rend., 1931, 193, 180—182;
cf. A., 1930,1100).—The above acids are dimorphous,
the curve of transition points following a similar course
to that of the m. p. X-Ray measurements are
recorded for some of the substances. A. A Levi.

Rotation and configuration in the Walden
inversion. W. D. Bancroft and H. L. Davis (J.
Physical Chem., 1931, 35,1624—1647).— A discussion.
Rotations and configurations of optically active com-
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pounds can bo correlated by means of criteria outlined
by van’t Hoff. These show that I-(—)-malic, Z-(—)-
chlorosuccinic, Z-(+)-aspartic, Z-(-f)-lactic, Z-(+)-alan-
ine, and Z-(—)-chloropropionic acids are all of the same
configuration. (The signs in parentheses indicate
actual rotations in H,0, and Zindicates that levo-
rotatory salts and esters are produced.) In the two
series thus determined HNO,, Ag20, and NOC1 act by
replacement, whilst PC15 SOCI2, KOH, and NH3
produce a Walden inversion. The hydroxy-acids can
be correlated by this method,- which shows that
Z-(-f-)-lactic, Z(—)-mandelic, Z(Z—)-malic, and /-(—)-
tartaric acid have the same configuration.
L. S. Theobald.

Identification of mesaconic acid. Il. H. Mot-
tern and G. L. Keenan (J. Amer. Chem. Soc., 1931,
53, 2347—2349).—Muicro-crystallographic data are
given for the hydrazide, m. p. 217—218° (corr.), and
p-nitrobenzyl ester, m. p. 134° (corr.), of mesaconic
acid, and for the acid itself, m. p. 204-5°. The Et2
ester has b. p. 93—95°/10 mm. H. A. Piggott.

Cork. V. Phloionic acid. VI. Phloionolic
acid. VII. Phellogenic acid. P. Zetzsche and
M. Baiiter (Helv. Chim. Acta, 1931, 14, 846—849,
849—851, 852—856).—-V. Phloionic acid {Me ester,
m. p. 77—78°), when purified by repeated crystallis-
ation from MeOH, or by means of its Pb salt, has m. p.
124°, is dibasic, and appears to have the formula
C18H340 G It does not form an anhydride.

V1. Phloionolic acid, dimorphic, m. p. 104° (stable)
and 95° (Me ester, m. p. 77°), is isolated from fraction
K 6 (this vol., 713), and purified by repeated crystallis-
ation from MeOH, AcOEt, or 80% EtOH. It is
monobasic, has the formula C18H2@® 3, and therefore
is probably a trihydroxystearic acid. Its properties
closely resemble those of an acid, m. p. 107—108°,
isolated from cutin (A., 1925, i, 1025).

VIIl. The conversion of phellonic acid into phello-
genic acid by fusion with KOH at 350° occurs with loss
of 1C02, giving nonadecanedicarboxylic acid. The
same product is similarly obtained from a-hydroxy-
arachidic acid, and margaric acid from a-hydroxy-
stearic acid. H. A. Piggott.

Synthesis of agaric acid. M. Passerini and
G. Banti (Atti Il Cong. Naz. Chim. pura appl., 1929,
343_346; Chem. Zentr., 1931, i, 1432—1433).—The
Na derivative of Et acetonedicarboxylate was heated
with cetyl iodide; the cetyl derivative was treated
with phenylcarbimide and" AcOH in Et2 during
40 days, the product being hydrolysed with alcoholic
KOH. The product afforded Me heptadecyl ketone,
m. p. 81—83°, methylcetylmaleic anhydride, m. p. 33°,
and r-cetyleitrie (agaric) acid (+1-5R>0), m. p. 130—
132°. A. A. Eldridge.

Pyranoid structure of glycuronic acid and of
theopkyllinearabinoside. J. Pryde and R. T.
Wirrtiams (Nature, 1931, 128, 187).—Méthylation,
followed by estérification and oxidation with HNOs, of
bornyl-d-glycuronide gives a mixture of cZ-dimethoxy-
succinic acid and v-xylotrimethoxyglutaric acid
showing that the glycuronic acid in bornylglycuronide
possesses a pyranoid structure. Méthylation of
d-gtycurone yields two stereoisomeric cryst. trimethyl-
glycurones. The main oxidation product (with HN03)
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of the pentose residue of trimethyltheophylline-Z-ara-
binoside is d-arabotrimethoxyglutaric acid, indicating
that theopliyllinearabinoside is a pyranoid com-
pound. The purine residue of this arabinoside has
been isolated as a yellow cry.st. compound,

(CTH 7N 40 2-N02)2,H20, m. p. 275°, presumably 8-nitro-
theophylline. L. S. Theobald.

Muconic andhydromuconic acids. V. Ester-
addition to ethyl muconate. E. H. Farmer and
T. N. Menta (J.C.S., 1931, 1762—1764).—Elliyl
Aa-butene-a.$-dicarboxylate-y-malonate, b. p. 175—
180°/2 mm. (oxidation products, oxalic and tri-
carballylic acids), and a trace of an isomeric ester are
formed when Et muconate is condensed with Et
malonate in presence of a little NaOEt; cyclisation
and isomerisation are inhibited (cf. J.C.S., 1922, 121,

2015; 1923,123,3324). H. Burton.

Synthesis of ethyl thioacetoacetate. P.C.Ray
(Nature, 1931, 128, 189).—Et thioacetoacetate has
been synthesised as indicated by CMeCIlICH-C0XEt

alcoholic
KS“->SH-CMe:CH-C,,O,,Et"CSMe-CH2-CO,Et. This

ester behaves like Et acetoacetate towards hydrazines,
NH20H, aromatic amines, etc., undergoes Grignard,
Reformatsky, and Michael reactions, and in Knoeven-
agel’s reaction yields thioaldehydes.
L. S. Theobald.
Photosynthesis of formaldehyde and carbo-

hydrates. G. G. Rao and N. R. Dhar.—See this
vol., 920.

Formose. P.Karrer andE.von Krauss (Helv.
Chim. Acta, 1931, 14, 820—831).—The solution

obtained by polymerising aq. CH2 with Ca(OH)2
contains pentoses, hexoses, and presumably some
heptoses, that can be fractionated by distillation of
the crude mixture of their isopropylidene compounds,
by which means fractions corresponding either with
pentoses or with hexoses are obtained. Without
exception the individual fractions after hydrolysis
reduce Fehling’s solution only very feebly, but interact
with I, and therefore probably contain -CHO groups.
In an attempt to fractionate the isopropylidene
compounds, b. p. 110—120°/0-6 mm., by means of
phenylhydrazine, an osazone, m. p. 156—158°, was
obtained in small amount. H. A. Piggott.

Reactions of acetaldehyde over zinc chromite
under apressure of 210 atmospheres. H.Adkins,
K. Folkers, and IN. Kinsey (J. Amer. Chem. Soc.,
1931, 53, 2714—2720).—A more detailed account of
work previously reviewed (A., 1930, 1559).

H. Burton.

Reactions of ortho-derivatives of aldehydes and
ketones. W. Cocker, A. Lapworth, and A. T.
Peters (J.C.S., 1931, 1382—1391).—A generalis-
ation according to electronic theories of the Pinner-
Kotz theory regarding the action of KCN on CClyCHO
(A., 1913, i, 1309) is discussed, being supported by the
ready loss of HC1 from 2-chloro-1-cyanocyclohexane,
b. p. 138°/15 mm., and the formation of BZOEt from
BzCN and cold NaOEt. It explains the conversion of
CCIyCHO in EtOH into Et dicldoroacetate. The
arguments of Chattaway and Irving (A., 1929, 795) are
refuted. Chloral alcoholate and HCN in cold EtOH
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in the presence of NPr3 form chloralcyanohydrin
exothermally. Tho generalised theory is applied to
the conversion of cyanohydrins into aminonitriles,
which proceeds by way of the free aldehyde or ketone,
and to the reversible formation of acetals. HCL1 is
removed from 6-nitro-2 :4-bis(trichloromethyl)-I : 3-
benzdioxin not only by KCN, but also by NaOH.
cycZoHexanone in ligroin shaken with KCN in ag. NH3
gives 1-aminocyanocydohexanc, the hydrochloride of
which [m. p. 233° (decomp.)] with dil. H2S04 at 115—
120° yields l-aminocyc\ohezanemrboxylic acid, m. p.
350° (decomp.). MeCHO, ag. KCN, and NHEt2 give
diethylaminopropiononitrile. R. S. Cahn.

Purported addition of magnesium ben2yl
chloride to the ethylenic linking in citronellal.
H. Gitman and W. F. Schulz (J. Amer. Chem. Soc.,
1931, 53, 2799—2801).—Polemical against Kharasch
(Ann. Survey of Amer. Chem., 1930, 5, 193).

H. Burton.

Modern chemistry of the sugars. 1Il. Prings-
heim (Z angew. Chem., 1931, 44, 677—682).—The
natural occurrence of individual sugars is discussed.

H. Wren.

Synthesis of d-threose. J. R. Mendive (Chemia,
1930, 7, 321—331; Chem. Zentr., 1931, i, 1596—
1597).—d-Threose (phenylhydrazone, m. p. 164—
165°) has been obtained ash-free by degradation of
d-xylose by Wold’s method; cryst. derivatives were
not obtained. Tetra-aeetylxylonitrile, m. p. 83°;
diacetylamido-cZ-threose, m. p. 166°.

A. A. Eldridge.

Decarboxylation of d-galacturonic acid with
special reference to the hypothetical formation
of i-arabinose. C.M.Conrad (J. Amer. Chem. Soc.,
1931, 53, 2282—2287).—Z-Arabinose could not be
isolated from the syrupy products of decarboxylation
of Ba (Z-galacturonate and Ehrlich’s tetra-acid “a ”
(A., 1929, 1273) with boiling 4% H2504. It was,
however, obtained by similar treatment of apple and
lemon pectins, in the former case in more than twice
the yield that could have formed by decarboxylation
of galacturonic acid (measured by C02 evolution). It
is therefore concluded that the hydrolysis of galact-
uronic acid to furfuraldéhyde does not proceed by
way of arabinose, and that arabinose units are present
in the plant materials in cases where it is isolated by
their hydrolysis. H. A. Piggott. '

Reactivity of methylated sugars. 1V. Action
of dilute alkali on trimethylxylose. C. E. Gross
[with W. L. Lewis] (J. Amer. Chem. Soc., 1931, 53,
2772—2784).—The equilibrium solution from xylose
and dil. Ca(OH)2 contains xylose (52-9%), lyxose
(8-3%), and a condensation product (9-8%) derived
from 4 mols. of the expected 2-ketoxylose. Evidence
of a stable, intermediate enol could not be obtained.
Under similar conditions, 2 : 3 :4-trimethylxylose is
transformed partly into trimethyl-lyxose ; evidence of
a stable enol is obtained. Acidification of the equili-
brated solution gives some furfuraldéhyde, and the
gum isolated contains trimethyl-lyxose (70%), tri-
methylxylose (26%), and partly demethylated pro-
ducts™ (4%). The conversion of trimethylxylose into
trimethyl-lyxose confirms the identity of their ring
structures. H. Burton.
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Oxidation of sugars. 1. Electrolytic oxid-
ation of aldoses in presence of a bromide and
calcium carbonate. H.S.IsbellandH.L.Fresh
(Bur. Stand. J. Res., 1931, 6, 1145—1152).—Details
aro given of the electrolytic oxidation of various
aldoses in presence of a bromide as catalyst, 'whereby
the monocarboxylie acids are produced in almost
quant, yield; in presence of CaC03 the Ca salts are
readily isolated by crystallisation from the reaction
products. The anode efficiency is 80—99%, and the
process is economically practicable on a technical
scale. H. F. Gillbe.

Determination of small quantities of biologic-
cally importantsugarswith the exclusion ofnon-
carbohydrate reducing substances. 0.Lehmann
(Planta [Z. wiss. Biol.], 1931, 13, 575—642).—A
comprehensive scheme for sugar analysis is based on
the method of Hagedom and Jensen (A., 1923, ii, 673).
Lsevulose-dcxtrose mixtures are examined before and
after differential decomp, with HC1, and sucrose,
maltose, and starch after hydrolysis with acid or
fermentation. In pentose-hexose mixtures the total
reducing value is obtained by the Hagedorn-Jensen
reagent, bexoses are removed by fermentation, and
pentoses determined by a modified furfuraldehyde
method (A., 1924, ii, 876). A. G. Pollard.

Identity of the saccharals of epimeric sugars.
M. Gehrke and F. Obst (Ber., 1931, 64, [JJ], 1724—
1729).—The configurative difference between epimeric
sugars is destroyed by the introduction of a double
linking between the 1- and 2-C atoms. As predicted,
d-glucal is found to bo identical with d-mannal and
d-xylal with d-lyxal. Acetobromoglucose or aceto-
bromolyxose is converted by Zn and 50% AcOH into
d(-)-xylal (lyxal) diacetate, b. p. 79—82°/0-2—0-3
mm.,m.p. 39—40°, [a]D-314-2° in CHC13, hydrolysed
by Ba(Oll)2 in MeOH to d(-)-xylal (lyxal), b. p.
91—92°/0-2—0-3 mm., m. p. 49—50°, [a]D-254-6° in
H20. The diacetate is hydrogenated in MeOH in
presence of Pd-asbestos to d(-)-dihydroxylal (lyxal)
diacetate, b. p. 82—83°/0-2—0-3 mm., [a],, -38-8° in
EtOH, which does not add Br or show reducing pro-
perties. d(—)-Dihydroxylal (lyxal), b. p. 97—99°/
02—0-3 mm., m. p. 67—68°, [a]D—44-9° in H20, is
oxidised by perbenzoic acid in AcOEt to d(—)-lyxose,
identified os the phenylbenzylhydrazone. The prep,
of d(—)-lyxose from pcnta-acetylgalactonitrile is
described. Acetobromomannose is transformed into
d(—)-glucal triacetate, m. p. 54—55°, [a]D —15-5° in
EtOH, and thence into d(—)-mannal, d(+)-dihydro-
nmnnal triacetate, and d(+)-dihydromannal, identical
with the series of compounds derived from acetobromo-
glucose. H. Wren.

Action of sulphite and hydrogen sulphite
solutions on sugars at high temperatures.
E.Hagglund (Fenno-Chem., 1930, 2, 49—54; Chem.
Zentr., 1931, i, 2040).—If dextrose is heated with
NaHS03 solution in a closed vessel at 135°, the cold
product treated with H,,S04, the Na2S04removed with
EtOH, and the filtrate neutralised with BaC03, a Ba
sulphonate is obtained of which part is hydrolysed by
boiling H20 to BaSOa. A disulphonate (Ba 35-5,
S 12-4%) was isolated; prolonged hydrolysis of this
gave d-gluconic acid. The sulphonic acid contains a
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CO2H group and is stable towards boiling dil. acid and
alkali. A.A.Eldridge.

Determination of hexoses in the hydrolytic
products of polysaccharides. E. Schmidt, M.
Atterer, and H. Schnegg (Cellulosechem., 1931,12,
235—242).—The hexose content of the hydrolytic
produots (Clark’s method, B., 1922, 339a) of pentosan-
free polysaccharides, including viscose-silk and
mannan, is 84-1—84-5% as determined by ferment-
ation with Schizosaccharomyces Pombe or Sacch.
Vordermannii. The presence of Ba inhibits ferment-
ation. One Cl02treatment of the hydrolytic products
is more effective than an animal charcoal treatment
in converting huroin substances into products which
do not retard fermentation. Even dil. Cl2 (0-1%)
oxidises dextrose and should not be used for bleaching.
The activity of the yeasts decreases quickly during use,
but can be restored by growing in wort. d-Galactose
can be determined by S. Vordermannii only in presence
of a phosphate-containing nutrient. S. Pombe does
not ferment d-galactose. The agreement between the
fermentation values of hemicellulose hydrolytic
products (cf. A., 1929, 1113; B., 1929, 937) points to
the absence therein of d-galactose. A. Renfrew.

Reaction between dextrose and potassium
permanganate in acid solution. S. L. Ridgway
(J. Physical Chem., 1931, 35, 1985—2004).— Gluconic
acid could not be isolated from the products of oxid-
ation of dextrose in acid solution by KMnO04 or by
HBr and KMn04. The velocity of the former reaction
increases very slowly with increase of the total concen-
tration, but fairly rapidly with increase of the KMn04
or the acid concentration. The first stage of the
process is very rapid, but the point at which the
velocity diminishes is not const.; the KMnO04is at this
point almost entirely reduced to MnO,, which then
oxidises the remaining dextrose relatively slowly.
Dextrose cannot be determined by oxidation with
KMnO04in acid solution. H. F. Gillbe.

Compounds of carboliydrates with acetalde-
hyde; ethylideneglucose. B. Helferich and
H. Appel (Ber., 1931, 64, [B], 1841—1847).—Dextrose
is converted by paracetaldehyde containing a little
conc. H2S04 into a mixture of 4 : G-elhylidene-a- and
-{i-d-glucose from which the homogeneous a-compound,
m. p. 179—182° (corr.), [a]]? +66-4° to [<gf? -2-36° in
H20, is obtained by repeated crystallisation from
ag. COMe2 It reduces boiling Fehling’s solution.
The 6-position is occupied, since it fails to react with
CPh3Cl. The osazone, C20H2404N4, has m. p. 185—
186°, [a]], —79-57° in CHO013. @-Methyl-d-glucoside is
converted similarly into 4 :G-ethylidene-~-metliyl-d-
glucoside, m. p. 189—190° (corr.), [a]p —79-1°in fi20,
transformed by Ac20 and NaOAc at 100° into 4 :6-
elhylidene-fi-methyl-d-glucoside 2 :3-diacetate, m. p.
180-5—182°, [a]{f5 -65-9° in CHC13, also obtained by
treating ethylideneglucose with Me2S04 and NaOH
and subsequently with Ac20 in pyridine. Methyl-
ation of ethylideneglucose or ethylidene-p-methyl-d-
glucoside affords ethylidene-$-methyl-d-glucoside 2 : 3-
dimethyl ether, m. p. 109-5—111°, [a]'bt5 —47-8° in
GHCLj, obtained in smaller yield from 3-methyl-
glucose and paracetaldehyde. The substance is
converted by PhCHO and ZnClI2 into benzylidene-p-
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niethyl-cZ-glucésidc 2 : 3-dimethyl ether, ra. p. 133-5—
134°, [a]]; -60-0° in EtOH. H. Wren.

Condensation products of dextrose and p-
toluidine. M. Amadori (Atti R. Accad. Lincei, 1931,
[vi], 13, 72—77).—When heated together in 95%
EtOH, p-toluidine (7 g.) and dextrose (10 g.) yield the
(?)glucosidic compound C13H i90 BS, m. p. 115°, moder-
ately stable in alkaline solution, but decomp, into
the original components in acid solution. If the tolu-
idine and dextrose, in the above proportions, are
heated at 80—90° until molten, they give an isomeric
compound, m. p. 154°, which is stable in neutral or
acid, but decomposes, apparently with formation of
dextrose, in alkaline, solution, and is analogous to
Schill’s bases. T. H. Pope.

Rotatory dispersion of aldehydo-sugar acetates.
M. L. Wolfrom and W. R. Brode (J. Amer. Chem.
Soc., 1931, 53, 2279—2281).—The values of l/ili[a]X
in the visible region for tho aldehydo-acetates of
d-galactose and Z-arabinose in CHC13 lie on a straight
line when plotted against X3. In the case of dextrose
a slight deviation is observed in the violet region.

Il. A. Piggott.

Mutarotation of the alcoholate and aldehydrol
of aldehydogalactose penta-acetate. M. L. Wol-
from (J. Amer. Chem. Soc., 1931, 53, 2275—2279).—
The rotation of the cryst. alcoholate (A., 1930, 1023)
of aldehydogalactose penta-acetate, [a]D+ 1-5° in
EtOH-free CHC13, falls rapidly to a min. and then
increases, rather less rapidly, to a value higher than
the original. The form of the curve is regarded as
pointing to reversible decomp, of the semi-acetal
into aldehyde ([a],, —25°) and EtOH, and formation
from these of a semi-acetal with a new configuration,

e.g.,

OH OEt
H—9-OEt"H —9=0+EtOH "™ H—9—OH
R R R

The aldehydrol, on the other hand, under like con-
ditions, shows only a steady fall in rotation along an
exponential curve, indicating a simple unimol.
decomp, into free aldehyde and H20, and favouring
the aldehydrol structure assigned. No mutarotation
is shown by the aldehyde itself. H.A. Piggott.

Ring structure of R-methylgalactoside. A.
M iller (Ber., 1931, 64, [B], 1820—1826).— 3-Galact-
ose penta-acetate is converted by HBr in AcOH into
a-acetobromogalactose, m. p. 81—82°, [a]® +235-2°
in CgH 6, transformed by Ag2C03in MeOH into aceto-
methylgalactose, m. p. 94°, which is hydrolysed by
NaOMe to 3-methylgalactoside, m. p. 174°. The last-
named compound is transformed by CPh3Cl in pyr-
idine into fi-methylgalactoside G-Iriphenylmethyl ether,
m. p. 167—169° after softening at 80°, [a]® —39-48°
in CHC13 (2 : 3 id-triacetate, m. p. 138°, [«Ifl -50-29°
in CKG13). The corresponding Bzs compound, m. p.
95°, [A® +77-73° in CHCLS is converted by HBr in
AcOH into the non-cryst. R-methylgalactoside 2:3:4-
tribenzoate, converted by p-toluenesulpbonyl chloride
into 2:3: 4-tribenzoyl-f,-methylgaladoside G-p-loluene-
sulphomte, m. p. 194° after softening at 190°, [a]“
+148-7° in CHC13, transformed by Nal in COMo2 at
100° into 2:3: 4-lribenzoyl-R-methylgalactoside-6-iodo-
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hydrin, m. p. 1-15° [a®' +169-3° in CHCI13 (also
+COMe2, m. p. 140°). With AgF in pyridinel the
iodohydrin yields 2 : 3 : 4-Iriben?oyl-{i-me/hyl-N*-galact-
oseenide, which readily absorbs Br. After hydro-
lysis with KOH in EtOH it is inactive towards
Eehling’s solution, which it strongly reduces after
acidification of the hydrolysate with HCL.
H. Wren.

Colorimetric determination of laevulose and
its application to mixtures of various carbo-
hydrates. H. Bredereck (Ber., 1931, 64, [B],
1730—1732).— 1c.c. of the solution, mixed with 10 c.c.
of 4% (NH4)2M o004 and 0-25 c.c. of 4iY-HNO3, is
heated in a closed tube for 2) min. at 65° and cooled
for 3 min. at 0°. The colour is matched against that
produced by standard Isevulose solutions. Lamllose
may be determined quantitatively in presence of 70—
80% of dextrose, 80—90% of galactose, 60—70% of
mannose, 80—90% of arabinose, and 80% of a mix-
ture of the sugars cited above. Under the experi-
mental conditions the hydrolysis of sucrose is so
slight that leovuloso can be accurately determined in
presence of 80% of sucrose and of 70—80% of a
mixture of sucrose and dextrose. H. Wren.

Model experiments based on the theory of
alcoholic fermentation. TV. Preparation and
oxidation of di-p-diisopropylidenefructose-1-
phosphoricacid. H.Ohle andF.Garciay Gonzalez
(Ber., 1931, 64, [B], 1759—1765; cf. A., 1930, 70).—
(3-Diisopropylidenefructose does not yield Zri-p-cZZiso-
propylidencfructosc phosphate, In. p. 135—136°, [a]ff
—29-5° in CHC13, under the action of POC13 in pyr-
idine or in Et20 or CHC13 in absence or presence of
pyridine; it is obtained in small amount by aid of
PCl« in Et20, readily by means of POC13 and PC15 in
Et20. Hydrolysis of the ester with NaOH in aq.
MeOH affords diisopropylidenefructose hydrogen 1-
phosphate (Na salt, [a]® -23-5° in H20 ; non-cryst.
K salt; Ag salt, m. p. 210° (decomp.); cinchonid'me
salt, m. p. 212—213° (decomp.), [@'(? —66-06° in
MeOH; Me ester, m. p. 108—109°, [a]® -35-69° in
MeOH, from the Ag salt and Mel; Et ester, m. p.
113—-114°, [a]*“ —34-77° in MeOH, from the acid and
Et orthoformate). The acid is very stable towards
alkalis, whereas its hydrolysis with acids involves the
ICMe2 groups to a greater or smaller extent. Hydro-
lysis of the Me or Et ester with NaOH is accompanied
by partial re-formation of di-3-dusopropylidenefruc-
tose hydrogen 1-phosphate. Oxidation of Na di-p-di-
tsopropylidenefructose 1-phosphate by NaMn04 in
initially neutral solution follows tho same course as
that of diisopropylidenefructose 1-sulphate (loc. cil.),
leading through the expected intermediate product to
the salt,

(CO,Na)2CH-CH -mmmmmmmmem C(OH)-CH2-0-P(0H)02Na,
L0-CMe2-0J
which is decomposed by dil. mineral acids to

H3P 04, C02, COMe2, methylglyoxal, and glycollic acid.
The yield of methylglyoxal is considerably less than
that obtained from the sulphuric ester, due to partial

conversion into acetol and pvruvic acid.
H. Wren.

Action of mercury salts on acetohalogeno-
sugars. VI. Syntheses of gentiobiose- and
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cellobiosido-6-glucose derivatives. G. Zemplén
and A. Gerecs [with J. Erdetyi] (Ber., 1931, 64.
[B], 1543— 1554).—Detailed descriptions are given of
the conversion of starch successively into p-ghicosan
and its triacetate. The last-named substance is trans-
formed by TiCl4 in CHC13 into a-l-chloro-2 :3 :4-
triacetyl-d-glucose, m. p. 124—125°, [a]Tl —189-2° in
CHClg, and by TiBr4 into a-l-bromo-2 : 3 : 4-triacetyl-
d-glucose, decomp. 126—127°, [a]T +217-4° in CHC13
(converted by MeOH and Ag,C03 into 3-1-methyl-
2 :3 :4-triacetyl-d-glucose, m. p. 133—134°, [a]D
—16 0° in CHC13). Acetobromoglucose, 1-chloro-
2 :3 :4-triacetylglucose, and Hg(0Ac)2in CeH 6 afford
acetochlorogeniiobiose, C26H 330 17C1, m. p. 136-5— 137°,
[a]? —82-83° in CHC13, transformed byAg2C03 inaq.
COMe, and subsequent acétylation into gentiobiose
octa-acetate, m. p. 166—167°, -4-27-39° in CHC13,
which gives gentiobiose when hydrolysed. Aceto-
bromocellobiose, I-chloro-2 : 3 :4-triacetylglucose, and
Hg(OAc)2 yield I-chloro-G-fi-cellobiosidoglucose deca-
acetate C3H 310 23Cl, decomp, about 223—224°, [a]P
-4-48-37° in CHClg, the formation of an intermediate,
halogen-free product being indicated. Interaction of
1-chloro-2 :3 :4 -triacetylglucose, acetobromocello-
biose, and Hg(OAe)2 in boiling CéH 6 gives a mixture
of a- and 3-6-cellobiosidoglucose hendeca-acetate
(identified by hydrolysis to the free sugar), from which
I-ehloro-6+-cellobiosidoglucose deca-acetate is ob-
tained by treatment with TiCl4in C6H6. a-lI-Bronio-
G-$-cellobiosidoglucose deca-acetate has decomp. 205°,
[a]S +69-91° in CHC13. H. Wren.

Action of mercury salts on acetohalogeno-
sugars. VII. Synthesis of 1-p-methylgentio-
biose and I-p-methyl-6-a-glucosidoglucose ; iso-
maltose question. G. Zemplién and Z. Bruckner
(Ber., 1931, 64, [J3], 1S52—1858).—The action of
acetobromoglucose on 2 :3 :4-triacetyl-I-i3-methyl-
glucose in C6HR in presence of Hg(OAc), readily
affords 1-p-methylgentiobioside hepta-acetate, m. p.
82°, [a]n —16-99° in CHC13, when a considerable pro-
portion of Hg(0Ae)2is used, but when less is used the
corresponding a-derivative preponderates in the non-
crystallisable product. Hydrolysis of the latter by
NaOMe followed by treatment with BzCl in pyridine
yields the non-cryst. [-°>-?nethyl-6-a-glucosidoglncose
heptabenzoale, m. p. about 85° after softening at 75°,
[«is +54-67° in CHCIlg, whereas treatment of it with
Me2S04 and NaOH gives heptamethyl-1-~-methyl-G-a-
glucosidoglucose, [a)S +95-13° in EtOH, +93-1° in
H20. I-$-Methylgentiobioside heptabenzoale has m. p.
203°, [«]S + 2-0° in CHClIg.

The product of the méthylation of Fischer’s iso-
maltose is separated by distillation in a high vac. into
several fractions; those of lower b. p. are analogous
to I-P-methyl-6-a-glucosidoglucose, whereas those of
higher b. p. solidify completely at room temp, iso-
Maltose octa-acetate after saponification has about
40% of the reducing power of dextrose, rising only to
80% after hydrolysis. It contains therefore con-
siderable amounts of foreign matter of high mol. wt.
in addition to the disaccharide or mixture of disac-
charides. H. Wren.

Natural glucosides. Position of the
biose residue P. E. Kino and

II.
in hesperidin.
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A. Robertson (J.C.S., 1931, 1704—1709).—The
formula assigned to hesperidin (.-Ic8,,,,9, derivative, m.p.
175—176°) by Asahina and Inubuse (J. Pharm. Soc.
Japan, 1929, 49, 11) is confirmed. Hesperidin with
ile2S04 and dil. NaOH or Mel and IC,C03 in COMe,,
gives products hydrolysed by dil. acid to 4-Aydroxy-
2 : G-dimethoxyphenyl 3 :4-dimelhoxystyryl ketone (1),
m. p. 194° (acetate, m. p. 175°), synthesised from
4-hydroxy-2 : 6-dimethoxyacetophenone and veratr-
aldehyde. Catalytic reduction (Pd) of (1) affords 4-
hydroxy-2 : G-dimethoxyphenyl i3-3 : i-dimethoxyphenyl-
ethyl ketone, m. p. 109°, also obtained together with the
2-li3Broxy-4 : 6-dimethoxy-isomeride by the Hoesch
condensation of {33 :4-dimethoxyphenylpropionitrile
and phloroglueinol Me, ether. By analogy with
hesperitin (ibid., 1928,48,207), hesperidin is considered
to have the following structure :

Ci2H 120 9-0, OMe
OH
OH CO
H. Burton.
Natural glucosides. [IV. Constitution of
euxanthic acid. A. Robertson and R. B. W aters

(J.C.S., 1931, 1709—1714).—Euxanthic acid with
Mel and Ag,0 gives Me O-tetramethyleuxanthate, m. p.
168°, hydrolysed by HC1 in aq. MeOH to 7-hydroxv-I-
methoxyxanthone, m. p. 235° (lit. 240°), and a tri-
methylglvcuronic acid, apparently identical with that
described by Challinoretal. (this vol., 465). Oxidation
of the glycuronic acid with HNO0 3 and estcrification of
the products formed afford a little Me d-dimefhoxT-
succinate and mainly Me IrimethylS-saecliarolaclonccl-
m. p. 106°, also obtained by oxidation of 2 :3 :+tri-
methyl-a-methylglueoside and subsequent esinrric-
ation. The last-named compound, b. p. 130°/O-!l—+2
ram., and a small amount of a substance, m. p. 79".
are obtained by hydrolysis of 6-triphenylmeihyl-
2:3: 4-trimethyl-a-methylglucoside, m. p. 166—167°

(cf. A., 1925, i, 9), with HC1 in .MeOH. Euxanthic
acid has the structure :

r-GCH

O (CH-OH)3 O

—€H-CO,H

CO OH
H. Burton.
Highly-polymerised compounds. LIIlI. Con-

stitution of compounds of high mol. wt., parti-
cularly cellulose. H. Staudinger (Ber., 1931, 64,
[B], 1688—1697).—Mainlyarepty to Hess and Sakurada
(this vol., 828). The validity of applying measure-
ments of viscosity to the determination of (he mol. wt.
of cellulose and its derivatives is justified by the com-
plete analogy of the behaviour of these substances with
that of synthetic highly polymerised compounds. With
both synthetic and natural products, deviations from
the Hagen-Poiseuille law become more marked with
increase in mol. wt. and more noticeable in conc. than
in dil. solution. They are not observed in very dil.
solution (sol solution) in -which the mois, have freedom
of movement. Diminution of the viscosity of cellulose
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solutions with increasing purification of the preps,
is not due to the removal of incrusting matter, but to
degradation of the sensitive macromols. The observ-
ation that the viscosity of a cellulose acetate solution is
more dependent on pressure than that of a solution of
the cellulose from which it was prepared is attributed
to the greater diameter of the acetate mol. The applic-
ability of the Bergmann-Machemer method to the
determination of mol. wt. of materials belonging to the
same polymeric homologous series is supported by the
results of new measurements of the mol. wt. of highly-
degraded cellulose acetates in dioxan. Hess’ concep-
ion of the cellulose mol. is adversely criticised.
H. Wren.

Action of sodium on cellulose in liquid
ammonia. P.C.Scherer, jun., and R. E. H ussey
(J. Amer. Chem. Soe., 1931, 53, 2344—2347).— Inter-
action of Ha with cellulose in dry liquid NH3 at its
b. p./l atm. proceeds rapidly to the monosodio-
derivative (INa :1C8H]00 5), the theoretical amount of
H2 being evolved; further reaction is then slow, but
yields eventually the Hag-derivative. The formation
of HaHH2 could not be detected. H. A. Piggott.

Treatment of cellulose and oxidised cellulose
with acetic-sulphuric acid mixtures. R. H.
Van Dyke, C.J. Staud, and H. LeB. Gray (J. Amer.
Chem. Soe., 1931, 53, 2725—2732).—Cellulose (cotton
linters) is oxidised with Cr03 (=0-5 and 20 per C6H 100-
unit) or KMn04 (=05 and 10) in AFH,P04 (cf. A,
1930,750). The oxidised and unoxidised celluloses are
treated with AcOH and H2S04at20—25° during 330—
335 hr. and the Ac contents of the various products
determined. The most vigorously oxidised cellulose*
give products with the smallest Ac content. The
results indicate that 1 OH group per C24H4uO10 in
cellulose behaves differently from the other 11.

H. Burton,

Acetylation of cellulose. D. Krueger and E.
Tschirch (Ber.,, 1931, 64. [B\ 1874—1878),— Under
certain conditions HC104 is much more efficient than
H2S04 as catalyst for the acetylation of cellulose.
Both acids are effective in concentration so .small
that the solubility of cellulose does not enter Into the
guestion, and the acceleration of the process must be
attributed to a sp.property depending on the structure
of the acids. The formation of mixed esters, observed
on the acetylation of cellulose in presence ,of ELjSD{.
is not a general property of acid catalysts:; primary
cellulose acetates obtained in homogeneous or hetero-
geneous systems in presence of H.0i04 arc Tree from
this acid. Acetylation of cellulose occurs at a lower
temp, and with a rapidity not previously observed
when HCIOj is used as catalyst. H. "Wren,

Modern organic solvents, 1. Development
of the solvents industry. Hew conception ofthe
constitution of cellulose nitrate. Solvent action
in dyeing jdry cleaning] and .allied processes.
E. Clayton and C, 0, Cuer .(-J Sue. Dyers jand Ceil.,
1931, 47, 183—191).,—Historical review of industrial
solvents manufacture, Jhtheie”rificarion dfceHulose
the primary OH external to the aubydro-gluooaide
ring is first attached and the mioellar structure jis
loosened. Entry of a second ester group -possiUly

produces a 5-ring cholutod compound, in which all
. _ associating power lias been
H0./0—>11-0 lost. Furthernitration bréales

CH —CH
-0-CH-QH-0-CIJ ¢ down thelfhelzlited structure
CBL"ONQ* and usually also (by oxid-
ation) the chains themselves,

Solubility in C0 Me2 persists so long as free OH re*
mains, e.g., in all the nitrates, hut not in the, triacetate,
Highly nitrated cellulose may, however, owe its solu-
bility in COMSg to degradation by oxidation. The
highest nitrates and the triacetate, being non-asso-
ciated, have a natural solubility in the non associated
solvent, CHCL. The degree of hydrolysis accompany.
ing the esterification of cellulose is a measure of the
breakdown of primary valencies of the intramicellar
chains, and the increased area exposed to the solvent
leads to accelerated solvation. A table is given show,
ing the solvent effects of pyridine, KtOlIl, AleQJi,
glycol mono-ethyl and -butyl ethers, djacetone alcohol,
and diglycol mono-ethyl and -butyl ethers on 15 aeid,
direct, and basic dyes. The presence of more than a
certain, usually small, proportion of solvent leads to
const, partition of dye between fibre and solvent
mixture, and prevents exhaustion of the dye-baib
unless solvent is removed during dyeing. The use of
mixtures of solvents with wetting agents is discussed.
The “ benzine soap ” used in dry-cleaning owes its
solubility in the petroleum to the presence of excess of
fat or fatty aeid, HH4oleate, insol, in light petroleum,
dissolves instantly on addition of oleic aeid, the electro-
valent (ionised) form passing into the covalent (co-
ordinated) form. C. Jionuxs,

Pine-wood lignin. B, Rassow and H. Garriej,
(Cellulosechem., 1931,12, 227 235), Wood cefi.ulose
appears to adsorb lignin sufiw&eially, since, by re-
peated extraction with ammoniacal CuO solution,
followed by washing-with dfi, ji2S0 4, the total .extract,
mostly fignoceflulose, increases. Some lignin js .also
dissolved. The amounts of materials dissolved /row
wood-meal by glycerol or glycol decrease .after
repeated extractions. Lignin can be detected in the
glycol extract. Extraction for .5--10 win, at 165-
175° by glycerol .containing .about 0-il5% oi -«fineral
acid gives a viscous solution rich in lignin, if gly.col
replaces glycerol the separation of figmnfrom colUUose
is complete and takes -place with little decomp,, giving
an easily-filtered solution from .which glycol-hguw can
be separated by precipitation -with H /i, cUssolutiou in
AcOH, and repreoipitation with Ji*O, .With HOJitgives
lignin., DMe val, 17-.3, The-process is contrasted -.with
that of Hibbert and eo-workers (A., 1930, 4:275).
The OMe val. of aiiguiu is shown to jbejanindex of jits
purity. A, .jit-xuRhw,

Sulphur derivatives of simple omines, J.
Aminehydrog-en sulphides, M,Ao.urnawou, K E,
Conaway, au¢lU, E. Booan fil. Amor.Uhom. doc,,j1934,
53, 2082—2088)- AvU-m Ibydrogen yttlyliUlee ace
prepared from theidryniuiue and an excess of dry H2S
jusually jin Et;0 below dE in absence <ufjair;: jthe jfol-
lowing ure.deimribedfthean.p. in parentheses arethose
in closed tubes):: HHy'iVle, tin. ip. 49--44° (99 -A128) ;
HHMe.., an. p. 84—49"": jHMea, m. p. 15 '29° '28

39); jSSBUEL, an. p. 50-:55e (55- tOT));:
g i, 30 57 A . 28 -
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42° (40—42°); NHPr2 m. p. 58—62° (76—78°);
NH2Bu, m. p. 18—20°; NHBu2, m. p. 25—30° (28—
32°); woamylamine,in. p. 62—67°; NH(CH2Ph)2, m. p.
32—34°. The salts from the more volatile amines
decompose in air giving S, whilst those from the less
volatile amines are similarly oxidised to the correspond-
ing thiosulphates. H. Burton.
Influence of poles and polar linkings on tauto-
merism in the simple three-carbon system. II.
Prototropy in bisquaternary ay-propenylenedi-
ammonium salts. C.K.Ingold andE.R othstein
(J.C.S., 1931, 1666—1683; cf. A., 1929, 300).—Salts
containing the isomeric ions
[Et3N-CH:CH-CH2-NMeEt2]*+ and
[EtaN'CH2'CH!CH,NMeEt2]++ are synthesised and
shown to be interconvertible in presence of OTA-KOH
or -NaOPr# at 30°. The interconversion is regarded
as prototropic and not dependent on primary addition
to the double linking, since [3-hydroxy- and p-methoxy-
trimethylenediammonium salts could not be converted
into similar unsaturated substances.
Tetraethyl-P-chlorotrimethylenediamine (1), b. p.
109°/10 mm. (dipicrate, m. p. 153°), from the p-OH-
derivative and POC13 in CHC13, is converted through
its dimethiodido into  NNN-wief/M/ZdieiAj/Z-N'N'N'-
methyldiethyl-$-chlorotrimethylenediammonium dipi-
crate, m. p. 215° (decomp.). Successive treatment of the
dimethobromide from (1) and MeBr in MeNO02 with
EtOH-KOH, dil. HC1, and Na picrate, affords NNN-
methyldiethyl - N'N'N'-methyldieihyl -ay - propenylene -
diammonium dipicrate (I11), m. p. 234° (decomp.), ro-
duced catalytically (Pt-black) to NNN-methyldiethyl-
WWW-mdhyldiethyltrimethyl*edwmnwniumdijncrate,
m.p. 282° (decomp.) [in this and similar experiments the
original picrate is usually converted into the chloride,
reduction (or oxidation etc.) carried out, and the new
salt converted into the new picrate]. The last-named
picrate is also prepared by way of the dimethiodide of
tetraethyltrimethylenediamine, b. p. 8T9°/9 mm.
(from trimethylene dibromide and NHEt2 in MeNO02).
Oxidation of (I1) with ag. 1% KMn04 gives NMeEt2

(picrate, m. p. 185°) and the betaine ﬁMeEtv(?H,,-COZ
[picrate, m. p. 146° (lit. 153—154°)]. Methyldi-
othyl - p-chloro -y -diethylamino -n -propylammonium
bromide (corresponding dipicrate, m. p. 133°), from
(1) and MeBr in MeNO02, eliminates HC1 with hot
EtOH-KOH forming, after treatment with Na picrate,
methyldieihyl -y - diethylamino - A“-propenyl -a- ammon-
ium dipicrate, m. p. 198°. This is converted by
Et2S04 into N°NaN<me<i.yZdlei%Z-N>"NyN>'"-<riei/i?/Z-
t\a-propenylene-ay-diammonium dipicrate (111), m. p.
229—230° (decomp.), reduced catalytically to NNN-
methyldiethyl - N'N'N" - triethyltrimethylenediammonium
dipicrate, m. p. 263—264° (decomp.), and oxidised to

the betaine NEt3-CH2-C02 (picrate, m. p. 193—194°).
Triethyl - p-chloro-y-diethylamino -n-propylammonium
iodide, m. p. 213—214° (decomp.) (corresponding
picrate, m. p. 184°), from (I) and Etl, is converted into
triethyl-y-diethylamino-Aapropenyl-a-ammonium di-
picrate, m. p. 167—168°, which with Mel gives
N«NaN a- triethtyl - 1$'rNrNr-methyldiethyl-Aa-propenylene-
ay-diammonium dipicrate (1V), m. p. 230° (decomp.)

(oxidation product NMeEt2-CH,-C02). (Ill) and (IV)
are interconvertible in presence of alkalis.
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a-Ghloro-y-iodoisopropyl alcohol and NMe3 in EtOH
at 75—80° give Irimelhyl-y-chloro-{i-hydroxy-n-propyl-
ammonium iodide, in. p. 140—150°, converted by suc-
cessive treatment with NEt3and Na picrate into NNN-
trimethyl - N'N'N" - triethyl - p - hydroxytrimethylenedi-
ammonium dipicrate, m. p. 230°. Tetraethyl-p-hydr-
oxytrimethylenediamine (dipicrate, m. p. 163°), from
epichlorohydrin and NHEt2, when treated success-
ively with Mol and Na picrate affords NNN-mei/u/Z-
diethyl -N'N"N"-methyldiethyl- p- hydroxytrimethylenedi-
ammonium dipicrate, m. p. 259—260° (decomp.).
Metlujldiethyl -y - diethylamino - p - hydroxy - n -propyl-
ammonium picrate has m. p. 205° (decomp.).

ay-Dichloro-P-methoxypropane and NHEt2 at 100°
afford tetraelhyl-~-methoxylrimethylenexliamine, b. p.
98—101°/9 mm. [dipicrate, m. p. 110°; chloroplatinate,
in. p. 215° (decomp.)], also formed from (1) and boiling
McOII-KOH. The following salts are prepared,
usually by addition of 1 or 2 mols. of alkyl halide to
this ditert. base and subsequent treatment with the
requisite reagent: NNN-?aei/i?/ZdieZ%Z-N'N'N'-wiei/t?/Z-
diethyl-$-methoxytrimethylenediammonium dipicrate,
m. p. 164—167° [corresponding chloroplatinate, m. p.
237—238° (decomp.)]; triethyl-y-diethiylamino-~-melh-
oxy-n-propylammemium picrate, m. p. 220° [correspond-
ing chloroplatinate, m. p. 224—225°(decomp.)]; melhyl-
diethyl-, benzyldiethyl-, and p-bromobenzyldiethyl-y-
diethylamino-$-methoxy-o.-propylammonium chloroplat-
inates, m. p. 217—218° (decomp.), 201° (decomp.),
and 210° (decomp.),respectively; NNN-Zrief%Z-N'N'N'-
triethyl-, NNN-benzyldiethyl-'NMN'W-benzyldiethyl- and
NNN -p - bromobenzyldiethyl -N*N'N" - benzyldiethyl - P-
methoxytrimethylenediammonium chloroplatinates, m. p.
263° (decomp.), 195° (decomp.), and 156—160°
(decomp.), respectively. 2:4: 6-7Vinitrophenyl p-
bromobenzyl ether, from p-bromobenzyl bromide and
Ag picrate, has m. p. 125°. H. Burton.

Oxidation of AFmethylhydroxylamine by
iodine. O. L. Brady and M. D. Peters (J.C.S,,
1931, 1004—1605; cf. A., 1926, 1142).—CH20 was
isolated from the products of oxidation of A-methyl-
hydroxylamine by I. The reactions are formulated :
NHMe-OH+ 12 — > 2HI+CHOoN-OH — > CH20-{-
NH,OH. “ R. S. Cahn.

Preparation of glycine. J. M. Orten and R. M.
Hirtr (J. Amer. Chem. Soc., 1931, 53, 2797—2799).—
CH2ChCO2H is treated with a large excess of aq. NH3
during 48 hr. at room temp., the excess of NH3evapor-
ated in a vac., and the glycine precipitated with MeOH.
Theyield of pure glycine is 60—64%. H. Burton.

Reactions of alanine. J. A. Sanchez (Seinena
meéd., 1931, i, 651—653).—(a) Alanine (001 g.) is
heated at 100° for 1 min. with KMnO04 solution (1%);
after cooling, oxalic acid (0-05 g.) is added, followed
by EtOH (2 c.c.), o-nitrobenzaldehyde (0 02—0-03g.),
and NaOH (30% solution, 10 drops); indigotin is
extracted by shaking with CHC13. (b) OHI3is formed
when alanine is heated with NaOCI, and NaOH and |
in K1 are added, (c) The products of dry distillation
of alanine contain NH,Et, 11411011 is detected with
Bouchardat’s, Dragendorff’s, or Sanchez’ reagents.

Chemical Abstracts.

Aminolysis of alanine. S. Molinart.—See this

vol., 1015.
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a-Cyano-p-methylbutyric acid. F. C. B. M ar-
shall (J. Amer. Chem. Soc., 1031, 53, 2415—2416).—
The isolation of a-cyano-P-methylbutyric acid (cf. A.,
1913, i, 1038) in a cryst. form, m. p. 31°, is described.

H. A. Piggott.

Rotatory power of ricinoleamide. E. André
and C. Vernier (Compt. rend., 1931, 193, 178—
180).—Repeated treatment of castor oil with NH3 in
EtOH gives fractions of ricinoleamide of gradually
increasing dextrorotatory power. A. A. Levi.

Hypoglycemia-producing substances. [Il. -
Thiocarbamide, amidine, and carbamide deriv-
atives. S. Kawai, T. Hosono, Y. Shikinami, and
S. Yoneciii (Sci. Papers Inst. Phys. Chem. Res.
Tokyo, 1931, 16, 9— 16).—Pentamethylene dichloride
and thiocarbamide in boiling BuOH yield penta-
methylene -ae-di-i/i-lhiocarbamide dihydrochloride
(CH2]5[SC(NH)-NHZ2]2,2HC1, m.p. 206° (+H 20), 210°
(anhyd.), as wgll as a by-product, m. p. 144°.
Decane-ax-diol (improved prep.) is converted by
SOCL., into decametliylene dicliloride (1), b. p. 147—
148°/11 mm., which does not react with thiocarbamide
in boiling BuOH, but in a sealed tube at 175—190°
gives NI114Cl, a colourless solid, m. p. 53—53-5°, con-
taining N but not S or Cl, and a liquid, b. p. 174—
179°/14 mm. (1) with Nal in COMez2 gives the crude
di-iodide, which with thiocarbamide in boiling
isoamyl alcohol, followed by treatment with AgCl,
leads to decamcthylene-rxK-di-~-thiocarbamide dihydro-
chloride, m. p. 186° (picrate, m. p. 112—112-5°).
Hexane-, m. p. 230—231° (decomp.), and octane-, m. p.
185—186°, -toco'-di-ip-thiocarbamide dihydrochlorides are
similarly prepared. Hexane-, decomp. 302—303°,
heptanb-, m. p. 214—215°, octane-, decomp. 191—192°,
nonane-, decomp. 160—161°, and decane-, m. p. 175—
175-5°, -cms’-di-amidine dihydrochlorides are prepared
from the corresponding polymethylene dicyanides
through the crude di-imino-ether dihydrochlorides,
decomp. 126—127°, 115—116°, 106—107°, 72—75°,
and 112°, respectively. The polymethylenedi-0-
thiocarbamide dihydrochlorides and polymethyl-
enedi-amidine hydrochlorides have — % the hypo-
glycemic action of the corresponding diguanidine
dihydrochlorides, but have the same toxicity ; the
corresponding dicarbamides are, however, less toxic,
but not being H,0-sol., they cannot be administered.

J. 1). A. Johnson.

Oxycyanogen. |. H. Hunt (J. Amer. Chem.
Soc., 1931, 53, 2111—2115; cf. A., 1925, ii, 568).—
CNO cannot be obtained by the methods described by
Lidov (A., 1913, i, 252, etc.), and the reactions and
equations recorded have not been confirmed.

J. G. A. Griffiths.

Organic gold compounds. 1l. Preparation
and properties of gold-carbon compounds of
the type RjAuX and RAuX2. M. S. Kharasch
arid H. S. Isbell (J. Amer. Chem. Soc., 1931, 53,
2701—2713).—Compounds of the type AuR2X cannot
be prepared by the Grignard method when R is a
strongly electronegative radical, e.g., Ph. The follow-
ing gold dialkyl halides are prepared and converted
into the cyanides by AgCN in Et20 or COHc (the
decomp, temps, of the compounds are given in paren-
theses) : ,4m diethyl chloride, m. p. 48° (48°), bromide,
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m. p. 58° (58°), and cyanide, m. p. 92° (92— 160°); Au
di-n-propyl chloride, an oil (107—120°), bromide, an oil
(95°), and cyanide, m. p. 84° (128—147°); Au diiso-
propyl chloride (95—120°), bromide (100— 130°), and
cyanide, m. p. 88—90° (121—123°); Au di-n-butyl
bromide, an oil (65°), and cyanide (125—130°); Au diiso-
butyl bromide and cyanide, m. p. 112—113° (160°);
Au diisoamyl bromide and cyanide, m. p. 70° (135—
140°); Au dicyclohexyl chloride (1ISO—190°), bromide
(140—148°), and cyanide, m. p. 152° (slight decomp.)
(155°); Au dibenzyl chloride (70—110°), bromide (77°),
and cyanide (122°); Au di-$-phcnylctliyl bromide, m. p.
112—115° (105—115°), and sulphate (105—108°) (from
the bromide and AgjS04). Au dieyciohcxyl thio-
salicylate, decomp. 173—180°, is prepared from the
corresponding chloride and thiosalicylic acid in CéH 6
and alcoholic KOH. The above p-phenylethyl deriv-
atives are disulphonatcd (Ca salts isolated) by oloum
in CHCIj. The cyanides are more stable than the
halides, and all the above compounds are more stable
towards reducing agents than Aum salts. Au fi-phenyl-
ethyl, decomp. 150—160°; benzyl, decomp, about
140°, and cyolohexyl, decomp. 150° dibromides,
prepared from the appropriate AuR2Br and Br2 in
CHC13, are very unstable towards reducing agents.
Solutions of these dibromides in CHCI13 are intensely
coloured; the colour is discharged by unsaturated
substances indicating addition to the double linking.
Compounds of the type AuR3could not be prepared.
H. Burton.

Magnesium ci/ciohexyl chloride and bromide.
H. Gilman andE. A.Zoellner (J. Amer. Chem. Soc.,
1931, 1945—1948).— Details are given for the prep, of
Mg ci/cfohexyl chloride and bromide in yields of 96-5
and 92%, respectively. Chlorides are preferred to
other halides in the preji. of Grignard reagents.

H. Burton.

Transformation of benzene into methane.
A. Mailhe and Creusot (Compt. rend., 1931, 193,
60—63).—A quant, study of the formation of CH4 on
passing CG1 Gand H2 over heated Ni showed that the
yield (1) depended on the mode of prep, of the catalyst,
(2) was highest when the CG16 was free from thio-
phen, and (3) commenced below 250°, reached a max.
at 280°, then falling until 310°, and subsequently rising
(sometimes to a max.). The activity of the catalyst
decreases with time at 280°, owing to deposition of a
yellow substance, sol. in COMe2, but is restored by
raising the temp, to 320—330°, the yellow substance
then disappearing. The max. yield obtained was
82-3%. R. S. Cahn.

Conversion of toluene and [m-]xylene into
methane. A. Mailhe and Creusot (Compt. rend.,
1931, 193, 176—178).—Hydrogenation of PhMe and
m-xylene gives a max. yield of CH4 at two different
temps., between which a waxy substance is also
formed. A. A. Levi.

Photochemical oxidation of organic hydro-
carbons. Il. Toluene, and the oxidation of
benzaldehyde. C.J. Kothari and H. E. W atson.
—See this vol., 1019.

Addition of free radicals to unsaturated com-
pounds. J.B.ConantaridH. W.Scherp (J. Amer.
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Chem. Soc., 1931, 53, 1941—1944).—Prolonged inter-
action of hexaphenylethane and isoprene in N2 gives
45% of o.aazX-hexaphenyl-y-methyl-Ar-hexenc, m. p.
166°, oxidised by 03 to ppp-triplienylpropionic acid
and $$$-triphenylethyl methyl ketone (1), m. p. 140-5°;
(1) is synthesised from ppp-triphenylpropionyl chloride
and ZnMeCl. 1 :4-Addition of CPh3 occurs. fiy-Di-
methylbutadiene and CPli3afforda hydrocarbon, C44H 40,
m. p. 240° (decomp.), oxidised by 03to (I).
. Burton.

1-Ethylnaphthalene and its hydrogenation
products. G. Levy (Compt. rend., 1931,193,174—
17G; cf. this vol., 949).—Catalytic reduction of
l-acetylnaphthalene (A., 1897, i, 75) at 200° gives
1-ethylnaphthalene, m. p. 15° b. p. 256-5°/756 mm.
(purified through the picrate, m. p. 9S-5°), and a little
1-ethyltetrahydronaphthalene. Reduction of 1-ethyl-
naphthalene with Na in amyl alcohol gives the dihydro-
derivative, b. p. 246°/758 mm. With H2 and Ni at
200° it gives the tetrahydro-derivative, b. p. 115°/17
mm., 237-5°/764 mm., whilst at 160° 1-ethyldeca-
hydronajihthalene, b. p. 222°/760 mm., is obtained.
Hydrogenation is more difficult than for the 2-iso-
meride, whilst the exaltation of the mol. refractivity
is less for the 1-than for the 2-series. A. A. Levi.

Polynuclear, aromatic hydrocarbons and their
derivatives. IX. Constitution of anthracene.
E. Clar (Ber., 1931, 64, [B], 1676— 1688).— Further
evidence is adduced in favour of the view that anthrac-
ene is an equilibrium mixture,

H

s/

Anthracene is converted by p-benzoquinone in boiling
CeH 4Me2 into p-benzoquinoneanthracene (1), decomp.
H H O  250° after darkening at 207°. It
shows no tendency towards dissoci-

ation, does not react with picric acid,

gives a normal mol. wt. in camphor,

and is converted by excess of Cr03

into anthraquinone. Its absorption

spectrum is intermediate between those of anthracene
and dihydroanthracene. Continuous oxidation with
Cr03 converts it into endo-9 : 10-0-phenylene-O : 10-
dihydro-1 : 4-anthraquinone (I1), m. p. 289—294° (de-
comp.) according to the rate of heating, which yields
an almost black quinhydrone with quinol. It is con-
verted by phenylhydrazine or Na2S20 4 into 1 :4-di-
hydroxy-endo-9 : 10-o0-phenylene-9 : 10-dihydroanthrac -
ene, m. p. 345° (decomp.) after darkening at 340°
(diacetate, m. p. 253—254°), transformed by dis-
tillation with Zn into anthracene and quinol. It can
also be obtained by the action of a trace of HBr on
p-benzoquinoncanthracene. 2 :3-Dichloro-0O : 10-0-
phenylene-0: 10-dihydroanthraquinone, m. p. 270°
(partial decomp.), is prepared by chlorinating p-benzo-
quinoneanthracene or endo-9 : 10-o-phenylene-9 : 10-
dihydro-1 : 4-anthraquinone in boiling AcOH or from
anthracene and chloroanil in boiling AcOH or CéH4Me2
or without solvent. With NH.,Ph in AcOH it affords
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2 -chloro-3-anilino-endo-9:10- o-phenylene-0 : 10-dt-
hydro-1 :i-anthraquinone, m. p. 235—239° (decomp.)
according to the rate of heating. 2 :3-Dibramo-endo-
9 :10-0-phenylene-9 : 10-dihydro-1 :i-atithraquinone,
m. p. 320—325° (decomp.), is described. 9 :10-Di-
lihenylanthracene and p-benzoquinone in boiling
CéH4aMe2 yield the corresponding quinhydrone, m. p.
195¢° after softening at 155°, which readily decomposes
into its components, endo-9 :\0-0-Phenylana-0 : 10-
dihydro - 1:4 - anthraquinoneanthracene, becoming
brown at 265° and blackening without melting at
370°, prepared from its components in boiling C6H 4Me2,
is converted by Br in boiling AcOH into endo-
1;4:5:8 -di-o-plienylene-2 :3 :6 :7-dibenzanthra-
quinone (111), notmolten below 370°, reduced by phenyl-
hydrazine to endo -1 :4 :5 :8-di -0 -phenylene-
2:3:6:7-dibenzanthraquinol, darkening without
melting at 360—370°.

di.)

The products obtained previously from 2 :3 :6 : 7-
dibenzanthracene-9 : 10-diyl and p-benzoquinone or
chloroanil are not quinol ethers, but 2:3:6: 7-di-

benzanthracene-benzoquinone or -chloranil, respec-
tively. H. Wren.
Fluoranthene and its derivatives. 1ll. J.von

Braun and G. Manz (Annalen, 1931, 488, 111— 126).
—Under certain conditions mono-substitution in
fluoranthene can be effected, the entering group being
considered to occupy position 4 for the following
reasons. Since the Br atom of bromofluoranthene is
readily replaced by H, it is apparently attached to the
C,0Hg nucleus. 4-Keto-l :2 : 3 :4-tetrahydrofluoran-
thene (1) is reduced in feebly acid solution to ¢-hydroxy-

/ S

o;!
(1)
CH.
CH

<o Y.

1:2:3: -i-tetrahydrojluoranthene, m. p. 130—134°,
apparently stereocisomeric with the product m. p. 136—
139°, of the hydrogenation of 4-hydroxyfluoranthene
and yielding the same phenylcarbamide, m. p. 274—
275°.  4-Aminofluoranthene is reduced to 4-amino-
5:6:7: 8-tetrahydrofiuoranthene, m. p. 114—116°,
the Ac derivative, m. p. 224—225°, of which is oxid-
ised to a ketocarboxylic acid; the deacetylated acid
passes by spontaneous loss of H20 into the lactam
(1), m. p. 346—348°.

4-Bromofluoranthene, b. p. 205—207°/0-2 mm.,
m. p. 103°, prepared by adding 1 mol. of Br in CS2to
a boiling solution of fluoranthene in CS2 containing a
little PBr3 and irradiated with a quartz lamp, is
separated from dibromo-compounds by means of its
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picrate, in. p. 129—130°. It is very resistant towards
alkali hydroxide, does not react with Mg, and is re-
duced by Na-Hg to 1:2:3 :4-tetrahydrofluoran-
thene, m. p. 73—74°. It does not react with K
phthalimide, but with CuCN at 260° yields 4-cyano-
fluoranthene, m. p. 112°. Treatment of fluoranthene
in CHCIg with CISOgH vyields a mixture of isomeric
inonosulphonic acids which by successive treatment
with NaCl, POClg, and NHZ2Et in CoH e affords
jluoranthencA-Sulphonethylamide, m. p. 167—168°,
transformed by KCN and NaCN into 4-cyanofluoran-
thene. The nitrile is hydrolysed by conc. HC1
at 130° to jluoranthcne-4-carboxylie acid, decomp.
264—275° [EI ester, b. p. 250—253°/0-5 mm., m. p.
73—75°; corresponding amide (from the acid by
means of SOC12 and NH3), m. p. 271—273°]. 4-Hydr-
oxyfluoranthene, m. p. 185—187°, obtained from the
sulphonethylamide and KOH at 290—340°, is con-
verted by NH3 in EtOH at 300° into A-aminofluoran-
thene, m. p. 1l1l—112° (hydrochloride, m. p. 285—
288°; Ac compound, 241—242°), which cannot be
prepared from the sulphomethylamide and NaNH2
Treatment of fluoranthene with HNO3 (d 1-42) in
glacial AcOH affords d-nitrofluoranthcne, m. p. 159—
160°, reduced by SnCl2 and HC1 to 4-aminofluoran-
thene, from which 4-hydroxyfluoranthene is prepared
by the action of A-HCI at 230°. H. Wren.

Molecular compounds of the perylene series.
K.Brassand E. Tengler (Ber., 1931, 64, [B], 1650—
1653).—Perylene and picric acid in CéH6 yield the

compounds C2H12,C6H307N3, m. p. 221°, and
C20H12,2CG1307N2, m. p. 154—155°. The following
substances are described: (R=C2H12); 2R,SbCls,

R,2SnCl4, R,FeCI3; (R'=perylenequinone) R',SbCI5;
R',SnCl4; 2R'FeClI3; 2R'Al1C13. Dibromo-3 : 10-
perylenequinone and bromodi-3 : 10-perylenequinonyl

sulphide yield the compounds G”HgOgBro.SbClg
and C40H 1704BrS,2SbCI5. H. Wren.
Reduction of benzylideneaniline, benzo-

phenoneanil, and benzilanil by the system
Mg-j-Mgl2. W.E.Bachmann (J. Amer. Chem. Soc.,
1931, 53, 2672—2676).—Benzylideneaniline, Mg, and
Mgl2 in Et20-C @& Ggive the compound
(*CHPh-NPh-Mgl)2, hydrolysed by dil. AcOH to di-
anilinodibenzyl. Similarly, benzophenoneanil gives
IMg-CPh2-NPh-Mgl (hydrolysed to benzhydrylanil-
ine), whilst fluorenoneanil yields 9-fluorenylaniline.
Benzilanil is converted into (probably)
IMgO+CPhiCPIli-NPh-Mgl (1), hydrolysed to desyl-
aniline and converted by | or 02 into benzilanil.
Hydrolysis of the product from (1) and CO02 gives
desylaniline and C02. H. Burton.

a-Phenylethylguanidine and a-phenylethyldi-
guanide. F. Bobeck (Annalen, 1931) 487, 294—
300).—dl-a-Phenylethylguanidine (1), but not dl-a-
phenylethyidiguanide (1), is resolvable by mandelic
acid, and thus constitutes a readily accessible, optic-
ally active base, nearly as strong as KOH. ¢/-Phenyl-
ethylammonium chloride (I11) and cyanamide at 120°
gave (1), hygroscopic, cryst. No racemisation occurs
with active material if the reaction is carried out at
100°, and the /-base has [a]n —29-3°. The following
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salts are described: chloride, 1-, m. p. 177—178°;
sulphate, dl-, m. p. 242°; nitrate, dl-, m. p. 123—124°;
carbonate, dl-, m. p. 184° (sealed tube); hydrogen
carbonate, dl-, m. p. 182° (sealed tube); oxalate, dl-,
m. p. 240°, d- and 1-, m. p. 250°; acetate, 1-, m. p. 160—
170°; picrate, dl-, m, p. 175-5°, d- and 1-, m. p. 150°;
chromioxalate, Cr(C204)3,(C9H 13N 3)3,10H20 (no loss of
wt. at 105°). Mandelic acid is resolved by the active
bases. The CuS04 compound (-)-H20) of (Il) is ob-
tained (a) from a-phenylethylamine, dicyanodiamide,
and cryst. CuS04 kept at room temp, for several
months, and (6) from (111) and dicyanodiamide at 120—
140°, followed by ammoniacal CuS04. The follow-
ing derivatives of (I1) are also described : NiS04 com-
pound (+3H20); hydrogen sulphate, m. p. 220°.
The nitrate of (I) has jx 101-5, whence Ut= 30-5.

R. S. Cahn.
Quaternary ammonium salts from tertiary
amines and benzenesulphonyl chloride. F.

Schlegel (Ber., 1931, 64, [B], 1739—1743).—Benz-
enesulphonyltrialkylammonium salts are formed from
the sulphonyl chloride and strong tert. bases in pre-
sence of H20, but reaction does not take place with
weak bases, e.g., pyridine and NPliMe2. The follow-
ing are described: benzenesulphonyldimethylethylam-
monium chloroplatinate, incipient decomp. 211°,
chloride, decomp, about 227°, picrate, m. p. 120—
124°, chloroaurate, m. p. 167° after softening at 145°,
perchlorate, m. p. 123—126° (decomp.); dimethylethijl-
ammonium picrate, m. p. 195°, and chloroaurate, m. p.
206° (decomp.); benzenesulphonylbenzyldimethylam-
monium chloroaurate, m. p. 136— 138° (decomp.); benz-
yldimethylammonium chloroaurate, m. p. 142—143°,
and chloroplatinate, m. p. 192°; benzyltrimethylam-
monium benzenesulphonate, m. p. 137°, or (+ H20),
m. p. about 75°, from benzyldimethylamine and Me
benzenesulphonate in anhyd. Et20, converted into
the corresponding chloroaurate, m. p. 137—140° (de-
comp.), chloroplatinate, m. p. 233—236° (decomp.), and
perchlorate, m. p. 126—127°; benzylammonium benz-

enesulphonate, m. p. 190°. H. Wren.

2 :7-DiaminofLuorene as reagent for zinc,
cadmium, and copper. J. Schmidt and W.
Hinderer (Ber.,, 1931, 64, [B], 1793—1796).—

Fluorene is converted by HNO03 (d 1-52) and glacial
AcOH into 2 :7-dinitrofluorene, m. p. 269° (decomp.),
reduced bySn and fuming HC1 to 2 :7-diaminofluorene
hydrochloride (corresponding chlorostannate; 2:7-
diaminofluorene, m. p. 165°). In about 1% solution in
EtOH the base gives an immediate ppt. of the sulphate
with H2S504 or a sol. sulphate. The chlorides or
nitrates must therefore be used in investigating its
behaviour towards salts. With MgCI2, MnCI2, CoCI2,
Co(N03)2, Ni(N03)2 CrCI3, Cd(OAe)2 or Zn(OAc)2 ppts.
or colorations are not observed. Even in very dil.
solutions ZnCI2 and CdCl2 or solutions of Zn or
Cd salts in presence of NaCl yield white ppts. of
CBBHIN2,2ZnCl2 and C13H12N2,CdCI2, respectively.
CuCl2yields a Sark blue ppt. C13H 12N2,CuCl12, appear-
ing in very dil. solution as a blue to green colour;
the reaction is more sensitive than that with NH3.
As the base is readily precipitated from EtOH by
H20 the aq. solution of the salt should be diluted
with twice its vol. of EtOH. H. Wren.
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Reduction of aromatic nitro- and nitroso-
compounds with, sodium alkoxides. 1l. F. B.
Bains and W. 0. Kenyon (J. Amcr. Chem. Soc., 1931,
53, 2357—2364).—The reducing action of a series of
alkoxides and Na derivatives of ketones and ketonic
esters on NO2-compounds, PhNO, and p-nitroso-
tolueno and -dimothylanilino is described. The re-
action is, in the cases tried, catalysed by org. bases.
In general, amines and azoxy-compounds are produced,
butthe polyhydricalcohols tend to give azo-derivatives.
p-Nitrotolucne and its derivatives form considerable
amounts of stilbenes, m-nitrobenzaldehyde gives
m-iiitrobenzoic acid almost quantitatively, and 3 :4-
dichloronitrobenzenc gives 3:4:3": i'-tctrachloroazoxy-
benzene, in", p. 137—138°, with no evidence of the
formation of 3-chloro-4-nitrophcnyl ethers (cf. A,
1929, 54). Glycol and glycerol as reducing agents
react more slowly than the monohydric alcohols, and
are oxidised to oxalic and volatile org. acids; deoxy-
benzoin is converted into benzilic acid. Et sodioaceto-
acetate, in contrast to benzoylacetic and malonic esters,
reduces p-chloronitrobenzene to NH 2Ph.

The formation of amino-acids appears to be confined
to o-halogcnonitrobcnzenes (cf. A., 1928, 1366), and
propyl or higher alcohols. The interaction of 2:5-
dibromonitrobenzene with NaOPr" gives a-2:5-
dibromoanilinopropioniG acid, m. p. 156°, also obtained
from 2 :5-dibromoaniline and a-bromopropionic acid ;
a-i-chhro-m-tohiidinapropionic acid, m. p. 158° is
similarly prepared. Addition of ag. Br2 to 2:5-
dibromoaniline in dil. H2S04 gives 1:2: 3:5-tctra-
bromoaniline, m. p. 118°. H. A. Piggott.

Constitution of a bromonitroazoxybenzene.
3).BigiAVI[with C.Albanese and |. Poggi] (Gazzetta,
1931, 61, 392—396).—Bromo-a-p-nitroazoxybenzeno
(1), m. p. 135—137° (A., 1913, i, 1110), by reduction
gives NH2Ph and bromo-p-plicnylenediamine (hydro-
chloride, blackens without melting at 250°; Bz2 de-
rivative, m. p. 235°), showing the Br atom to be in the
same nucleus as the N0O2 group. o0-Bromo-p-nitro-
aniline is oxidised by H2SOc to o-bromo-p-nitronilroso-
bcnzene, m. p. 123°, which, by condensation with
NH.,Ph and oxidation with peracetic acid, gives (I),

for which the formula Ph-NO!N-C6H3Br-NO, is

suggested. E. E.J. Marler.
Diphenyl derivatives. J. Feldmann (Helv.

Chiin. Acta, 1931, 14, 751—778).—Diphenyl-4 : 4'-

disulphonic acid (dichloride, m. p. 203°) is converted
by nitration into the 2 : 2'-dinitro-derivative [Na
(+2H20) and K salts; dichloride, decomp. 151°; di-
anilide, m. p. 104— 104-5° (sinters 72—72-5°)], which is
reduced by Fe and AcOH to 2:2'-diamincdiphenyl-
4 : 4'-disulphonic acid (H20) [anilide dihydrochloride is
obtained byreductionof the nitroanilidewith Fe(OH)Z,
the constitution of which is proved by its conversion
into carbazole by 20% HC1 at 230°. 2 :2'-Z)i-p-
niirobenzamidodiphenylA : P-disulphonic acid is re-
duced by Fe and HC1 to the di-p-aminobenzamido-
derivative. Tlie 2:2'-dihydrazine (dihydrochloride}
may be prepared by reducing the diazotised diamino-
acid with SriCl2 (but- not with Na2503); it combines
with Etacetoacetate to form abispyrazolonc (-{-2AcOH).
The following new dyes are described (shades-are on
wool) :  from *tetrazotised 2 :2'-diaminodiphenyl-
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4 :4'-disulphonanilide and 2 mois, of : a-naphthol-4-
sulphonic acid (brick-red) ; a-naphthol-3 : 8-disul-
phonic acid (brownish-red) ; S-acetamido-a-naphthol-
3 :6-disulphonic acid (bordeaux); p-naplithol-6: 8-
disulphonic acid (brown to red; acid-coupled) ; from
tetrazotised 2 :2'-diaminodiphcnyl-4 :4'-disulphonic
acid :  p-naphthol (orange) ; I-phenyl-3-methyl-5-
pyrazolone (yellow); 8-acetamido-a-naphthol-3 : 6-
disulphonic acid (reddish-violet) ;salicylic acid (orange-
brown) ; and from tetrazotised 2 :2'-di-p-aminobenz-
amidodiphenyl-4 : 4'-disulphonic acid and : p-naphthol
(orange-brown) ; phenylmethylpyrazolone (yellow) ;
1 :8-aminonaphthol-3 : 6-disulphonic acid (brownish-
violet) ; a-naphthol-3 : 8-disulphonic acid (reddish-
orange) ; 6-phenylamino-a-naphthol-3-sulphonic acid
(yellowish-red) ; salicylic acid (orange) ; bispyrazolone
(above) (yellow). The dye from 2 mois, of diazo-
benzcne and the bispyrazolone is vyellow. The
majority of these dyes are characterised by poor
affinity. H. A. Piggott.

2 :4 :6-Trichlorophenylhydrazine. F. D.
c hattaw ay and H. Irving (J.C.S., 1931,1740—1743).
—2:4:G- Trlchlorophenylhydrazmc m. p 143—144°
(decomp.) ((3-.de, m. p. 157°, p-Bz, m. p. 163-5°, and
$-Bz-u-Ac, m. p. 156°, derivatives; hydrochloride,
m. p. above 350°), is prepared by reduction of 2 : 4 : 6-
triclilorobcnzenediazoriium chloride with SnCI2HCI.
Cilraconyl-2 : 4 : G-trichlorophenylhydrazide, m. p. 166—
167° (decomp.), and cinnamaldéhyde-, m.p. 104—105°;

benzaldéhyde-, m. p. 91—92°; salicylaldéhyde-, m. p.
98-5—99-5°; 2 :é-dinitrobenzaldehyde-, m. p. 109—
110°; 2 :4 :G-trinitrobenzaldehyde-, m. p. 145—146°;

acetone-, m. p. 58—59°; benzophenone-, m. p. 106—
107°; mesoxalic acid-, m. p. 183° (decomp.), and
pyruvic acid-2 : 4 : G-trichlorophenylhydrazone, in. p.
126— 127°, are described. H. A. Piggott.

Isomerism of hydrazones. [IlI. Molecular
compounds of stereoisomeric hydrazones. M.
Busch, L. Wesely, and O. Kuspert (Ber., 1931, 64,
[B], 1589—1596; cf. A., 1925, i, 40).—The possibility
that isomerism of hydrazones NHR-NiCPh-OHyNHR
is due to the existence of aform R-NIN-CHPh-CHANHR
is excluded by the production of isomerides with as-
dialkylhydrazines. Since the compounds do not react
with aldehydes, the possible existence of desmotropes,
NHR-NH-CPhICPI-NHR, is negatived. The hydr-
azones form mol. compounds of the two isomerides, the
relationships resembling somewhat those observed
with optically active and racemic compounds. Phen-
acyl-p-toluidine and as-phenylbenzylhydrazine in
CHCIj-EtOH in presence of AcOH give bimol. phen-
acyl-p-toluidinephenylbenzylhydrazone, m. p. 141°.
Cautious crystallisation of the substance from CHC13
EtOH leads to its separation into the unimol. n-form
(? anti-form), m. p. 118°, and A-form (? syn-variety),
m. p. 127°. Boiling AcOH causes partial isoméris-
ation of the n- to the A-form. Addition of ligroin to a
solution of equal amounts of the n- arid A-varieties in
GgHg results in separation of the bimol. form. In
EtOH the isomerides do not react with PhCHO or
CHaO in presence of AcOH or HC1l. n-Phenacyl-p-
loluidinephenylmelhylhydrazoiie, m. p. 155-5°, is the
sole product isolated from as-phenylmethylhydrazine
and phenacyl-p-toluidine in CHC13 containing AcOH,
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whereas in EtOH containing AcOH at 00—65° the
h-hydrazone, m. p. 160—161°, is also produced. Par-
tial isomérisation of the n- to the /;-compound occurs
in boiling AcOH. The dimeride, in. p. 176°, is obtained
from the simpler isomerides in CfiH6-ligroin.  Accord-
ing to conditions, the action of phenacyl-p-phenctidine
and ns-phenylbenzylhydrazine affords the separate
n-form, m. p. 119°, and h-variety, m. p. 120°, of phen-
acyl-p-phe7ielidinephenylbenz7jlhydraz07ic or the bimol.
substance, m. p. 134° (existing as its components in
C@ fi) ; the last-named substance is obtained from its
components by the method described above. Partial
isomérisation of the w-hydrazone occurs in boiling
EtOH. The h-form, m. p. 121°, and n-variety, mi p.
93—94°,  of jjlienacyl-N-methylanilinephenyibenzyl-
hydrazone are described; the corresponding bimol.
product could not be obtained. H. Wren.

Constitution of normal diazotates. A. Angeli
and Z. Jolles (Gazzetta, 1931, 61, 397—404; cf. A,
1930, 1428).—A reply to Hantzsch (this vol., 614)
refuting tbat author’s arguments in favour of the
stereoisomerism of diazohydroxides.

E. E. J. Mahler.

Bromination of 1-diazo-p -naphthol-4-sulphonic
acid. P.RuggliandM.Michels (Helv. Chim. Acta,
1931,14, 779—783).—The technical bromo-derivative
of diazo-p-naphthol-4-sulphonic acid, prepared by
bromination in C1S03H or H2S04, is converted by
Cu20 in EtOH into G-bromo-$-naphtholA-sulphonic
acid (Na salt), identified by its conversion by Na-Hg
in feebly acidic solution into 6-bromo-P-naphthol and
p-naphthol, and by its oxidation with alkaline ICMn04
to 4-bromophthalic acid ; it is therefore the 6-bromo-
derivative. H.A.Piggott.

Cyclic esters of sulphuric acid. 1. Methylene
sulphate. W. Baker (J.C.S., 1931, 1765—1771).—
Methylene sulphate (convenient prep, described)
reacts with pyrocatechol and protocatechualdehyde
(but not the acid) with formation of methylene ethers.
With monohydric phenols the ethers CH2(OAr)2 are
formed, of which the following are new : di-o-, m. p.
129°, -m-, m. p. 112°, and -p-7iitrophenyl, m. p. 147°,
dianisyl, m. p. 54°, and di-p-acetamidophe7iyl, m. p.
191—192°, methylene ethers ; di--p-ami7iophenyl methyl-
Chiaether, m. p. 103°, is prepared by alkaline hydrolysis
of the last-named. Resorcinol Me ether did not give a
definite product. Glycols give cyclic ethers, e.g.,
piTiacol 7neth7jlene ether, m. p. 12°, b. p. 125°/752 mm. ;
saligenin gives 1 :3-benzdioxin and di-o-(hiydroxy-
meth>jlphenoxy)metha7ie, m. p. 118°. H. A. Piggott.

Catalytic reduction of mixtures of p-nitro- and
-nitroso-phenols with ketones. R. T. Major (J.
Amer. Chem. Soc., 1931,53,2803—2804 ; cf. this vol.,
837).—Catalytic reduction of a mixture of p-nitroso-
phenol and COMe, at room temp, gives p-isopropyl-
aminophenol, winch is not formed under similar
conditions from p-aminophenol and COMe2. p-
Hydroxyphenylhydroxylamine is probably an inter-
mediate in the first case (cf. loc. cit.).

H. Burton.

Chlorine derivatives of benzylphenols. |I.
Dichloro-derivatives of o- and p-benzylphenols.
R. C. Huston and E. F. Eldridge (J. Amer. Chem.
Soc., 1931, 53, 2260—2264).—Chlorination of 4-
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liydroxydiphenylmethane in CHC13 gives the 3 :5-
dichloro-derivative, m. p. 58—58-5° (benzoate, m. p.
98—99°; be7ize7iesulphonate,m.p.93—94°; p-lohiene-
sulj)li07iate, m. p. 120—121°), also obtained, together
with 2 : G-dichlorophc7iyl benzyl ether, m. p. 39-5—40°,
b. p. 194—196°/15 mm., by the Friedel-Craftsreaction
with CH2Ph’OH and 2 :6-dichlorophenol. Chlorin-
ation of 2-hydroxydiphcnylmethanc in CHCI3 yields
3 :5-dichloro-2-hydroxydiphemjlmethane, m. p. 77—
77-5° (be7izoate, m. p. 66—67°; benze7iesulpho7iate,
m. p. 110—110-5°; p-toluenesulpho7iate, m. p. 124-5—
125°), also obtained, admixed with 2 :4-dichlorophenyl
benzyl ether, by interaction of CH2PhCl and Na 2 : 4-
dichlorolihenoxido in PhMe. It w-asnot found possible
to chlorinate further these dichlorobenzylphenols.
2 :4- and 2 :6-Dichlorophenyl benzyl ethers are also
obtained by interaction of the Na phcnoxide and
CH2PhCI in MeOH. H. A. Piggott.

Action of aromatic alcohols on aromatic
compounds in presence of aluminium chloride.
VIl. Condensation of benzyl alcohol with p-
cresol. R. C. Huston and W. C. Lewis (J. Amer.
Chem. Soc., 1931, 53, 2379—2382).—The interaction
of CH2Ph-OH, p-cresol, and AIC13 in light petroleum
below 30° gives 3-benzyl-p-cresol, m. p. 35—36°
(previously described as a liquid) (Bz, m. p. 42— 42-5°,
b. p. 206—206°/5 mm., and 5-bronio-, m. p. 46—47°,
derivatives; benzemsulpho7iatc, b. p. 190—192°/2
mm., p-toluenesulphonate, m. p. 58—59°), and (presum-
ably) 2 :5-dibenzyl-p-cresol (Bz derivative, b. p.
243—245°/6 mm.). The same products are obtained
from CH2PhCI and Na p-tolyloxide in PhMe (cf. A.,
1925, i, 656). The orientation of the bromo-derivative
is proved by its prep., together with a little of its
be7izyl ether, m. p. 40—41°, from 6-bromo-p-cresol, Na,
and CH2P1liClin PhMe. H. A. Piggott.

Bromination of in-cresol. G. Darzens and
A. LffvY (Compt. rend., 1931, 193, 292—294).—
m-Cresol and Brin AcOH give 6-bromo-m-cresol, b. p.
135—137°/18 mm., m. p. 63° (Ac, b. p. 135—136°/17
mm., m. p. 10-5°, and Bz, m. p. 83°, derivatives; Me
ether, b. p. 112°/14 mm., m. p. 9-5°, converted by the
Grignard method into 5-methoxy-o-toluic acid).
5-Bromo-wi-cresol could not be prepared by brominat-
ing either wi-cresol or its acetate (cf. A., 1889, 389).

H. Burton.
a-Naphtholsulphonic acids and derivatives. I1I.
E. Gebauer-Fulnegg and E. Haemmerle (J. Amer.
Chem. Soc., 1931, 53, 2648—2653).—x-Naphthol-
2:4: 7-trisulphonyl chloride (A., 1929, 1440) is ob-
tained from C1S03H and a-naphthol-2 :4- or -4 :7-
disulphonic acid. Similarly, a-naphthol-4:6- and
-6 :8-disulphonic acids yield a.-naphtholA :6 :8-Iri-
sulplionyl chloride, m. p. 217° (cf. loc. cit.), whilst the
3:8- and 4 :8-disulphonic acids afford naphth-
sulto7ie-'i-, m. p. 190—191°, and -4-sulphonyl chlorides,
m. p. 195°, respectively. The a-naphtholtrisulphonyl
chlorides, m. p. 203° and 140° (loc. cit.), are probably
the2 :3:6-and 3 (or2): 5 :7-derivatives, respectively.
0-Carbelhoxy-ix.-naphthol-3 : 8-, m. p. 180—181°,
-4:8-, m. p. 177—179°, -3:6-, m. p. 95°, and -4 : 7-,
m. p. 120° -disidpho/iyl chlorides are prepared from
the corresponding carbethoxynaphtholdisulphonic

acids and. PCIo0. H. Burton.
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Preparation of (3-orcinol. A. Sonn [with C.
Eiesz and H. Fischer] (Ber., 1931, 64, [B], 1847—
1850).—2 :5-Dimethyldihydroresorcinol, m. p. 175—
176° after slight softening, is obtained by treatment of
5-mcthyldiliydroresorcinolwith Meland 20% aq.KOH
at 60—70°. Alternatively, p-xylidine is transformed,
in 70% vyield, by Na2Cr20 7 and H2504 followed by
Pb02into p-xyloguinone, which with Ac20 and conc.
H2504 affords the triacetate of hydroxy-p-xyloquinol,
m. p. 109—110°; this is partly hydrolysed to the
diacetate, m. p. 190—192°, from which 2 : 5-dimethyl-
dihydroresorcinol is derived by reduction with Na-Hg.
2 :5-Dimethyldihydroresorcinol is transformed by Br
in ClIC1J into dibromo-fi-orcinol, m. p. 154— 155°,
dihalogenated by H2in presence of Pd-CaC03, EtOH,
and piperidine to [3-orcinol. The last-named is con-
verted by Al1C13, HCN, and HC1 in C6H 6 and subse-
guent hydrolysis of the imine hydrochloride into the
corresponding aldehyde, rri.p. 166°. H. Wren.

Substituted di- 3- phenylethylamines and
benzyl-p-phenylethylamines. J. S. Buck (J.
Amer. Chem. Soc., 1931, 53, 2192—2200).—The
following Schiff bases are prepared by interaction of
their components at 100° under reduced pressure until
no more HaO is evolved : veratrylidene-, m. p. 69°, and
anisxylidene-homoanisxjlamine, m. p. 74°; piperonyl-
idene-, m. p. 101°, anisylidene-, m. p. 63°, and vera-
trylidene-homoveralrylamine, m. p. S3°; veralrylidene-
fi-phenxjlethylamine, m. p. 60°; and piperonylidene-
liomopxiperonxjlamine, m. p. 114°. By reduction with
PtO and H?2 these are converted into veratrylhomo-
ahisylgmihe, b. p. 197°/0-48 mm. (hydrochloride, m. p.
223°; hxjdrobrornide, m. p. 233°); anisylhomoanisxjl-
amine, m. p. 44° (hydrochloride, m. p. 271°; hydro-
bromide, m. p. 254°) ; piperonxyl-, m. p. 34°, b. p. 203°/
0-44 mm. (slight decomp. ?) (hxjdrochloride, m. p. 219° ;
hydrobromide, m. p. 204°; hydriodide, m. p. 198°),
anisxjl-, m. p. 47° (hydrochloride, m. p. 234°; per-
chlorate, m. p. 198°), and veratryl-homoveralrylamine,
m. p. 79° (hydrobromide, m. p. 187°; hxjdrogen oxalate,
m. p. 230°) ; veratryl-$-phenxjlethylamine, b. p. 182°/
0-35 mm. (perchlorate, m. p. 177°; hydriodide, m. p.
170°) ; and piperonylhomopiperonylaminc (A., 1927,
1199; hydrochloride, m. p. 243°; hydrogen sulphate,
m. p. indef.) : benzxjihomoveratrylamine, b. p. 178°/0-75
mm. (hydrochloride, m. p. 200°; picrate, m. p. 160°),
is prepared similarly. The following were prepared
by interaction of the appropriate phenylethyl halide
and primary amine : fi-phenylethylhoxnoveratrylamine,
b. p. 178°/0-4S mm. (hydrochloride, m. p. 183°; hydro-
bromide, m. p. 172°) ; dihomoveratrylamine, b. p. about
240°/1-0 mm., m. p. 51° [hydrochloride, m. p. 196°;
hydriodide, m. p. 182° (softens 175°)]; and di-p-
phenylethylamine [hydrochloride, m. p. 233° (lit. 260°,
265°) ; hydrobromide, m. p. 193°].

The following were prepared by déméthylation with
aqg. HI (colourless ; d 1-7), conversion into the hydro-
chlorides being effected by AgCl: benzyl-3 :4-di-
hyclroxy- [hydrochloride, m. p. 87° (resolidifies 120°
and re-melts 180°) ; dipicrate, C15H 170 2N,2C6H30 7N 3,
m. p. 131°], piperonyl-3 :4-dihydroxy- (hydriodide,
m. p. 237°; hydrochloride, m. p. 219°), 4-hydroxy-
benzylA'-hydroxy- (this base alone is stable), m. p.
118° (decomp.) (hydriodide, m. p. 192°; hydrochloride,
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m. p. 234°), 4-hydroxybenzyl-3' :4'-dihydroxy-
[hxjdrochloride, m. p. 200—205°; dipicrate, m. p. 97°
(solidifies and re-melts about 140°)], 3 :4-dihydroxy-
benzyl-4'-hydroxy- (hydriodide, m. p. about 163°;
hydrochloride, m. p. 1S0°), and 3 :4-dihydroxybenzyl-
3' :4'-dihydroxy - 3-phenylethylamine [hxjdrochloride
(-(-1H20), m. p. 182°, anliyd.; dipicrate, m. p. 173°];

3:4:3": 4 -tetrahydroxydi - 3-phenylethylamine
[hydriodide, m. p. 187°; hydrochloride (-f-2-5H20),
m. p. 230°].

3 : k-Dimethoxy-$-phenxjlethxjl alcohol, b. p. .166—
168°/8 mm., tfg 1-1426 (p-nitrobenzoate, m. p. 81°;
phenxjlcarbamatc, m. p. 98—99°), was prepared by
action of HN 02 on homoveratrylamine, and converted
into the chloride (not purified) by PC1Sin CCl4.

H. A. Piggott.

3 :3": 5 :5"-Tetranitro -2:2"'- dimethoxydi -
phenyl. J. van Alphen (Ber., 1931, 64, [B],
1819—1820).—The compound exists in dimorphous
forms, m. p. 179° and 191°, respectively. The variety
of higher m. p. is obtained by inoculating the molten
product at 185° or its boiling saturated solution in
AcOH which is immediately diluted with H20. In-
oculation with the variety, m. p. 191°, of solutions of
the form, m. p. 179° in boiling COMe2, AcOH, or
EtOH and subsequent slow cooling leads to separa-
tion of the form of lower m. p. H. W ren.

Stereoisomerism of disulphoxides and related

substances. VII. Further pairs of isomeric
dioxides. VIII. Isomeric tetrabromides of a
disulphide. G. M. Bennett and F. S. Statham
(J.C.S., 1931, 1684—1689, 1690— 1692).—VII. The

same dioxide, m. p. 150° (decomp.) (cf. A., 1879, 37),
is obtained by oxidation of diethyldithiolethane with
either H202 or HN03. Oxidation of ethylenedithiol-
diacetic acid with H202 in AcOH gives the a-, m. p.
147° (decomp.), and i3dioxides, m. p. 133° (decomp.)
(cf. A., 1914, i, 384). pp'-Dinitrodiphenyldithiol-
ethane with HNO03 (d 1-2) gives a mixture of a-, m. p.
195—197° (decomp.) (monohxjdrochloride), and (3di-
sulphoxide, m. p. 174° (decomp.) (diacetate; dihydro-
chloride), and with an excess of Cr03 in AcOH gives
the disulplione, m. p. 303° (decomp.). From the
corresponding oo'-dinitro-compound are obtained the
a-, m. p. 174° (decomp.), and fi-disulphoxide, m. p.
160-5° (decomp.), and a disulphone, m. p. 265° (lit.
164°). p-Nitrodiphenyldithiolethane, m. p. 79—80°,
prepared by interaction of PhSK with p-nitrophenyl
[3-chloroethyl sulphide in EtOH, is oxidised by H20 2
in AcOH to a-, m. p. 173°, and (3, m. p. 155°, -disulph-
oxides, and by Cr03 to the disulphone, m. p. 238°.
1 :i-Dietliyldithiolbenzene, m. p. 46-5°, the product of
ethylation of dithioquinol with Etl and KOH in
EtOH, similarly gives a-, m. p. 155° and i3, m. p.
134°, -disulphoxides. Oxidation of 1 :3-dithiolan
with H20 2in AcOH under varying conditions gives an
amorphous, m. p. 128° (decomp.), and a cryst. dioxide,
m. p. 157—158-5° (decomp.), and a trioxide, m. p.
128° (decomp.).

VIIl. The “dimorphous” tetrabromides, m. p.
105—110° and 86—90°, of p-dimethyldithiolbenzene
(A., 1909, i, 643) are shown by mixed-f. p. depressions
in Cg8H 6 to be stereoisomerides. They are converted
by Ag20 in H2 into a- and a mixture of a- and (3-di-
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oxides, respectively; conversely, dry HBr in CHCL,
converts the a-dioxide into a mixture of both tetra-
bromides, and the P-dioxide into the latter only : they
are therefore regarded as the a- and P-forms, respec-
tively. On crystallisation from CIIC13 the latter is
converted into the former. With Br in CG10 p-di-
cthyldithiolbenzcne and dibenzyldithiolethane give
single tetrabromides, m. p. 73—78° (decomp.) and
80—85° (decomp.), respectively. li. A. Piggott.

Stereochemistry of diphenylbenzenes. cis-
and traits -1 :3 :4 :6-Tetrahydroxydi - 3" -
bromomesitylbenzenes and corresponding acyl-
ates. XV. P. R. Shildneck and R. Adams (J.
Amer. Chem. Soc., 1931, 53, 2203—2214).—a-3 : 6-
Dihydroxy-2 :5-di-3'-bromcmesityl-j>-benzoquinone, de-
comp. 397—400° (block) [A«2 salt; Ac2, m. p. 272—
273° (corr.), and dibutyryl, m. p. 167°, derivatives], is
prepared from the corresponding 3 :6-dibromo-com-
pound (a) and NaOH in aq. EtOH. It is reduced by
SnCl2 and HC1 in EtOH to a-1 :3 : 4 : 6-tetrahydroxy-
2 :5-di-W-bromomesitylbenzene, m. p. 360—362° (de-
comp., block) [Ac4, m. p. 294—295° (corr.), apd tetra-
butyryl, m. p. 124° (corr.), derivatives], from which
it is regenerated by oxidation with p-benzoquinone.
Similar reduction of its Ac2 derivative gives a-3 :6-
diacetoxy-2 :5-di-3'-bromomesitylquinol, m. p. 251—
252° (corr.), which is readily hydrolysed to the (OH)4
compound or acetylated to its Ac4 derivative. All the
above acyl derivatives are prepared by means of the
anhydride and pyridine. An exactly similar series of
reactions has been carried out in the (3-series without
any evidence of conversion into a-derivatives. The
following are described : (1-3 : G-diliydroxy-2 : 5-di-3'-
bromomesiUyl-p-benzoquinone, m. p. 387—390° (de-
comp., block) [AB2 salt; Ac2, m. p. 272—273°
(corr.), and dibutyryl, m. p. 147° (corr.), derivatives];
P-1 :3 :4 : (j-Iclrahydrozy-2 :5-di-3'-bromomesitylbenz -
ene, m. p. 355—357° (block) [Ac4, m. p. 269—270°
(corr.), tetrabutyryl, m. p. 103° (corr.), and 3 :6-diacetyl,
m. p. 240—241° (corr.), derivatives]. On account of
their higher m. p. the a- are regarded as the trans-
forms. Confirmation of this is afforded by conver-
sion of the (3-dihydroxyquinone and its Ac2 and di-
butyryl derivatives into the a-forms by heating with
mesitylene or glacial AcOH, or, in the case of the last,
alone above its m. p. The Br2-, (OH)4-, and tctra-
acyloxy-derivatives, however, appeared to be stable
under these conditions. The isomerism, in accord-
ance with theory, disappears when the mesityl nuclei
become symmetrically substituted; bromination of
both a- and (3-forms of the (OAc)4-compound gives a
single 1:3:4: 6-tetra-acetoxy-2 :5-€Zi-3' : 5'-dibrorno-
mesitylbenzene, m. p. 347—348° (corr.).

H. A. Piggott.

I-Trichloromethylciyciopentanol. C. E. Gar-
land and W. A. Welch (J. Amer. Chem. Soc., 1931,
53, 2414—2415).—cyc/oPeutanol, CHC13, and solid
KOH are allowed to interact for 6 days at 0—10°,
and the I-trichloromethylcyc\opentanol, b. p. 102—
102-5°/10 mm., formed is separated from unsaturated
by-products by bromination followed by fractional
distillation. The corresponding product from cijclo-
hexanone appeared to be formed in small amount, but
could not be isolated. H. A. Piggott.
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Oxidation of benzyl alcohol by chloronitro-
benzenes. R. E. Lyons and G. H. Stempel, jun.
(Proc. Indiana Acad. Sci., 1929, 38, 197—200).—
CH2Ph-OH with p-CG14CI-N02 gave BzOH and pp'-
dichloroazoxybenzene, a little (C1CGH4-N1)2also being
formed when a xylene solution of CG1,C1-N02 was
employed instead of the solid. m-CeH4CI*NO™ and
CH2P1i*OH gave (wi-CgH4CL)2N20 ; the o-derivativc
gave unidentified products.

Chemical Abstracts.

Variations in sweetening power of saccharin
and its derivatives. Il. B. Oddo and Q. Min-
goia (Gazzetta, 1931, 61, 435—446; cf. A., 1927,
878).—Mg saccharinate (I) reacts as follows with
AFmagnesyl derivatives, R-NH-MgBr —

4> CG4<~->N-M g-N<Cg>C G4

[(NHR)2:C(OMgBr)-CGH4-S02N(MgBr)]2Mg — >
NH2-S02-CgH4-C(OH)(NHR)2 (ii.)

On boiling with Ac20 and NaOAc the sulplionamide
(11) gives instead of the Ac derivative the internal

ester, CGH4<~gQ™ ™ 270, analogous in structure to

saccharin, but tasteless, which is hydrolysed by alkali
(but much less easily than saccharin) to a carbinol-
sulphonic acid, 0H-S02-C&4-C(0H)(NHR)2. The
following are described : o-sidphomniido-i<>0>-dia?iilino-
benzyl alcohol, m. p. 195° (corresponding sulphonic
acid, m. p. 285°; internal ester, m. p. 315°); o-sulphon-
amido-<aui-di-o-toluidinobenzyl alcohol, m. p. 183°
(acid, m. p. 2S0°; ester, m. p. 278°); o-sulphonamido-
wis-diethylaminobenzyl alcohol, m. p. 159° (acid, m. p.
186—188°; ester, m. p. 276°). All these compounds
are tasteless. Attempts to combine NH2-MgX with
Mg saccharinate were unsuccessful.
E. E. J. Marler.

Optical activity and the Walden inversion. 1.
E. oOtt [with E. Zinnius, R. Wegler, D. Beischer,
and K. Packendorff] (Annalen, 1931, 488, 186—
202).—Assuming that the differing action of bases in
the replacement of Cl by OH in the Walden inversion
is due to the differing rates of reaction, it is possible to
reconcile the results with those obtained during the
study of additive reactions and to explain both on
common principles of energy. From this point of
view observations have been made of the effect of
varying the rate of reaction by alterations of temp,
and concentration without change of reactants.
Diazotisation of the NH,, group consists in the reversi-
ble change R-NH2+HN 02~ R -N 2-0H (R-NH-NO)+
H20 and the irreversible reaction R-N2-OH=N2+
R-OH. In aq. solution the action of HNO2 on a-
phenylethylamine is accompanied by inversion, where-
as in AcOH the alcohol has the same sign as the amine.
Gradual addition of H20 to the solution of the amine
in AcOH causes the sign of rotation of the alcohol to
pass from + through 0 to —. Addition of NaOAc,
which functions as a retarding agent to solutions of
const. H20, amine, AcOH, and NaNO02 concentration,
causes reversal of the sign of rotation which does not
occur in absence of this addition.

The replacement of OH in phenylmethylcarbinol by
Cl is effected by SOCI2, the disturbing effect of the
HC1 thereby formed being nullified by operating in
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CCl14 in which HC1 is insol.; the action of the S0C12
is not greatly retarded and the effect can be com-
pensated by increasing its amount. Tho rotatory
power of the chloride increases with increasing rate of
substitution; the latter is controlled by raising the
temp, or varying the vol. of the solution. Tho pre-
sence of pyridine retards tho reaction, since the addi-
tive product of the baso and SOCI2 is less active than
SOCI2.

Further data are accumulated in favour of the view
that racomic compounds exist in the liquid or dis-
solved condition without complete decomp, into tho
optical antipodes. a-Plienylethylamino is resolved
by its H malate into tho active forms, [a]&],iioW
¢42-63°, which appear to represent tho limit of effi-
ciency of the method. If (+)-phenylethylamine is
partly diazotised, a “ residual amino ” (10% of the
material) remains with appreciably higher activity
than that given by Pasteur’s method. With the (—)-
amine a residual product of slightly lower sp. rotation
remains. The b. p. and n of tho residual (+)-amine
agree with those of the initial active material. A
(+)-amine, [a]j'gydonp52°, is obtained from a prep.
[ali?g.d,,.,,.+42-63° by partial treatment with CICO,Et
(Schotten-Baumann). The bulk of the amine gives
the corresponding urethane, m. p. 35°, Miic s-fii"™w+02-5°,
from which the amine can be regenerated without
undue racemisation by distillation with solid KOH.
By similar means the (—)-amine gives a residual
amine of the slightly enhanced activity, [alJJ,™n,,
—44°,  Fractional precipitation of the active amine
by addition of alkali hydroxide to the acid solution
yields a “ residual amine,” [a]j?¢, 44-3° or [a]',Mwd,ov
+48-83°. H. Wren.

Pharmacodynamic researches on derivatives
of chloral-benzene condensation products.
Filorence (Bull. Soc. chim., 1931, [iv], 49, 925—
929).— Condensation of CClyCHO with CeéHO0 in pre-
sence of ALCL, affords phenyltrichloromethylcarbinol,
b. p. 160°/23 mm., oxidised to ccaa-trichloroaceto-
pheuone, b. p. 128—132°/14 mm. Neither tho carb-
inol, nor its p-nitrobenzoate, m. p. 109°, p-amino-
benzoate, m. p. 131° (hydrochloride, m. p. 118°), m-
nitrobenzoate, m. p. 90°, m-aminobenzoate (hydro-
chloride), o-nitrobenzoate, m. p. 119°, or o-amino-
benzoate, m. p. 141°, possesses any pharmacodynamic
action on rabbits and guinea-pigs, and in contrast to
acetophenone and chloroacetophenone, the trichloro-
acetophonone has no hypnotic or lachrymatory
properties. R. Brightman.

[New reaction of the aliphatic double linking.]
Z. Foldi (Ber. 1931, 64, [£], 1911; cf A., 1930,1423).
—a-Metliylamino - 3-hydroxy -a-plienylpropane has
been described by Emde and Runne (A., 1911, i, 714).

H. Wren.

isoPhenylvinyl acetate, CHPhiCH-OAc,product
of the oxidation of styryl methyl ketone by
peracids. J. Boeseken and A. Kremer (Rec.
trav. chim., 1931, 50, S27—832).—Oxidation of
CHPhICHACc with perbenzoic acid in CHC13 or per-
acetic acid in AcOH gives a (i-phenylvinyl acetate, b. p.
128—129°/15 mm., 68°/0 111, which is hydrolysed
by HoO at 10S° (to AcOH and CH2Ph-CHO) to about
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the same extent as the isomeric acetate of Semmler
(A., 1909, i, 239). H. Burton.

Action of formic acid on S-phenyl-p-ethinyl-
butan-fj-ol (the acetylene-carbinol from (3-phenyl-
ethyl methyl ketone). H. Rupe and H. Hirsch-
mann (Helv. Chim. Acta, 1931, 14, 687—701).—
8-Phe?iyl-P-elhi?iylbutan-p>-ol, b. p. 125—128°/10 111m.,
prepared from sodiobenzylacetone and C2H2 in Et20,
is converted by boiling 86% HCO2H into a mixture
of carbonyl compounds, the main constituent of which,
Ci2H 140, b. p. 140— 141-5° (semicarbazone, m. p. 182°),
docsnot combine with NaH S03,is reduced to a dihydro-
derivative, b. p. 123—124-5° (oxime, b. p. 158—162°/9
mm.; semicarbazone, 111 p. 71—73-5°), and is oxid-
ised to BzOH by alkaline KMn04; a hydrocarbon,
Ci2H12 b. p. 9S°/10 mm., and semicarbazones, 1L p.
191—192° (carbonyl compound, b. p. 138—139°/9
mm.), 146— 147°, and 14S°, were also isolated.

The following were prepared for comparison with
the substance, b. p. 140—141-5°, but all were different:
y-phenyl-a-melhyl-n-jiropyl methyl ketone, b. p. 127—
12S°/8 mm. [semicarbazone, m. p. 1S0° (sinters 162°);
oxime, 15 p. 154—158°/71m111, m. p. 95—96°], by inter-
action of ZnMe2 and y-phenyl-a-mcthylbutyryl chloride,
b. p. 128—129°/8 mm.; $-phcnylethyl xe-propyl ketone,
b. p. 133—135°/S mm. [semicarbazone, m. p. 79°
(sinters 71°); oxime, b. p. 162—165°/8 mm., m. p.
43° (sinters 30°)], by reduction with H2 and Ni of the
benzylidene derivative, b. p. 135—140°/10 mm., of
COMePr»;  $-phcnyletliyl isopropyl ketone, b. p.
126—127°/8 mm. (semicarbazone, m. p. 93—94°;
oxime, b. p. 156—158°/8 mm.), by a similar hydrogen-
ation of tho benzylidene derivative, b. p. 139—141°/
8 mm., of COMePr3; and y-phenylprapyl ethyl ketone,
b. ji. 137—140°/10 mm. (semicarbazone, m. p. 149°),
by condensation of y-phcnylbutyryl chloride with
ZnEt2. H. A. Piggott.

Condensations hy sodium instead of by the
Grignardreaction. 1. Tertiary carbinols. A.A.
Morton and J. R. Stevens (J. Amer. Chem. Soc.,
1931, 53, 2244—2247).—Interaction of PhCl (2
mols.) with BzOEt (1 mol.) and Na (4 atoms) in Et20
gives triphenylcarbinolin 98%yield. Other halogeno-
benzcnes, with Me or Bz benzoates, Et2C03, or
Et2C204 as examples of carbonyl compounds, and
hydrocarbon solvents may also be used. The method
is extended to the prep, of phenyldiethylcarbinol from
PhBr and COEt2, triethylcarbinol from EtBr and
COEt, or Et-CO02Et, and di( ?)phenylethylcarbinol
from EtBr and PhCHO. H. A. Piggott.

Character of triarylcarbinol derivatives. 1.
S. Kawai and K. Tamura (Sci. Papers Inst. Phys.
Chem. Res. Tokyo, 16, 17—19).—The tautomerism
of p-hydroxydiphenyl-a-naphthylcarbinol (A., 1920,
735) is illustrated by the partial conversion of p-di-
methylaminodiphenyl-rx-naphthylcarbinol, m. p. 183°,
into phenyl-a-naphthylquinomethane on heating with
conc. HC1 in AcOH, or by the action of A1C13in CoH 6
at room temp. J. D. A. Johnson.

Derivatives of optically active triarylcarbinols
and their halochromic salts. E. S. wallis (J.
Amer. Chem. Soc., 1931, 53, 2253—2260).—7-Phenyl-
diphenylyl-a-naphthylinethylthioglyeollie acid (A,
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1930, 773) is slowly racemisecl in AcOH. It forms
halochromic compounds with H2504, HC104, HgClI2
and TiCl4, the first three of which give di-phcnyldi-
phcnylyl-a-naphthy]methylcarbinol, and the last re-
generates the glycollic acid in an inactive form when
decomp, with ice. The halochromic compounds with
FeClg and ZnCl2, however, regenerate the original
compound without any trace of racemisation. The
regeneration of an optically active compound cannot
be reconciled with the quinonoid theory of halo-
chromism (cf. A., 1902, i, 89), but supports rather
the “carbonium ” theory (A., 1922, i, 24; 1925, i,
650) if the racemisation that occurs in some cases be
explained by the inherent instability of this ion (cf.
A., 1930, 1177). H. A. Piggott.

Isomerisation of ergosterol and its derivatives.
A. Windaus, K. Dithmar, H. Murke, and F. Suck-
full (Annalen, 1931, 488, 91— 110).— The action of
HC1 on ergoste”d acetate in CHC13 yields ergosleryl-~BI
acetate, m. p. 142°, [a]'); —53-6°, hydrolysed by KOH
in MeOH to ergosterol-Bv m. p. 148°, [a]L —40-3° in
CHC13. Treatment of the mother-liquors with maleic
anhydride yields a sparingly sol. ergosteryl-B3 acetate-
maleic anhydride, m. p. 207° {ergosteryl-B," acetate,
m. p. 132°, [ajo —182-9° in CHC13; ergosterol-B3, m. p.
136°, [a]“ —190° in CHC13), after removal of which
ergosteryl-B2 acetate, in. p. 100°, [a]“ —80-4° in CHC13
{ergosterol-B2, m. p. 126°, [a]D —88-4° in CHCI3), is
isolated. If treatment of ergosteryl acetate is effected
at 0°, ergosteryl-B3 acetate gradually accumulates in
the product owing to the slow conversion of the Bx
and B2esters into the B3product. In boiling CHC13
HC1 solution the B3 acetate is extensively converted
into the Bland B2substances. Contrary to lleindel,
the CHC13 solution must not be warmed above 0°
while HC1 is present if ready isolation of the B2 ester
is desired. Ergosterols Bv B2, and B3have approx.
the same absorption spectrum with max. at 248 mg.
Bvand B2 do not react with maleic anhydride, with
which B3 readily combines. The sterols are not
hydrogenated by Na and EtOH. The literature is
critically reviewed. Ergosteryl-Z) acetate behaves
similarly to ergosteryl acetate towards HCI.

The action of NaOEt on sterols at about 200°
causes (1) a more or less complete transformation at
the sec. OH group leading to an equilibrium mixture
of two alcohols differing only in arrangement of the H
and OH groups and therefore yielding the same ketone.
The new epi-derivatives, unlike the parent compounds,
are not precipitated by digitonin. This property is
shared by the irradiated products of ergosterol, which
do not belong to the epj'-series, since all the latter are
transformed by NaOEt to a smaller or greater extent
into the precipitable isomerides, whereas this isinvari-
ably not the case with irradiated products (dihydro-
ergosterol I, ergosterol Bv B.,, and D) ; (2) hydrogen-
ation at the double linking combined with epimeris-
ation (ergosterol, dehydroergosterol, and cholesterol);
(3) steric transformation in the C skeleton combined
with epimerisation and hydrogenation. The follow-
ing transformations are recorded : ergosterol-11, into
c\nergoslerol-1il, m. p. 182—183° {acetate, m. p. 136°);
ergosterol-/!, into Q\>\ergo$ter6l~B2, m. p. 163° {acetate,
m. p. 127°); ergosterol-D into e-piergosterol-1), m. p.
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203—204°, [<9,? 4-36-2?. in CHC13 {acetate, m. p. 150°,
[dn +40-6° in CHC13); dihydroergosterol I into epi-
dihydroergosterol 1, m. p. 156°, [a]D +4-01° in CHC13
{acetate, m. p. 215—216°, [a]D -4-4° in CHC13), de-
hydrogenated by Hg(OAc)2 to epiergosterol-D and a
substance, m. p. 160—161°, [a]D—34-4° {acetate, m. p.
123—124°, and its additive product with maleic an-
hydride, m. p. 212°, [a]D—56-7°) ; ergosterol to di-
hydroergosterol 11, m. p. 163°, [ajg —8-8° in CHCI13
(acetate, m. p. 164-—165°, [a][} —16-2° in CHC13), and
epidihydroergosterol 11, m. p. 216°, [a]lg -4-92° in
CHC13 {acetate, m. p. 155—156°, [a])? -)-3-8S° in
CHC13); dihydroergosterol 11 to epjdihydroergosterol
I1; dehydroergosterol to ergosterol D, m. p. 170°,
[a]D+17-8° (acetate, m. p. 173—174°, [a]D +20-7°),
and epj'ergosterol D. H. Wren.

Constitution of colourless and coloured tri-
phenylmethane derivatives. A. Hantzsoh and
A. Burawoy (Ber. 1931, 64, [£], 1622—1635).—
Animated and non-aminated CPh3 derivatives do not
differ fundamentally. Colourless i/r-salts (homopolar
compounds such as CPh3Cl, triaininophenylaceto-
nitrile) exist as well as coloured, true salts (lieteropolar
compounds such as CPh3C104, triaminophenylmethyl
chloride) of quinonoid or quinolide structure. Their
colour is not dependent on the quinonoid structure of a
single CoHfi ring, but on a consequent conjugated

system, €., [h2n-cgh 4-cr:cch4:nh?2] (R==
C.H.-NH)), (B.
CgHpOMe) and t w CPld

Colourless and coloured compounds are related to one
another as “ valency isomerides.” They differ in that
a certain linking in the colourless isomerides is ester-
like (covalent), whereas in the coloured derivatives it
is ionogenic (electrovalent). The solid compounds are
either colourless 0-salts or coloured true salts. A
compound CAr3X has not been isolated in the two
forms. The occurrence of a compound as colourless
0-salt or coloured true salt depends on the positive
character of the triarylmetliyl group or the negative
nature of the acidic residue. The tendency towards
the formation of coloured, true salts increases with
increasingly positive character of the triarylmetliyl
residue caused mainly by the introduction of NH 2 and
OR groups (CPh3Cl is a colourless 0-salt, whereas
triaminotriphenylmethyl chloride is a coloured, true
salt) and with increasingly negative nature of the
acidic residue (CPh3C104 is coloured and triamino-
triphenylacetonitrile is colourless). The ability of
inorg. 0-salts, such as SnCl4, HgCI2, and of acid mols.
to convert colourless triarylmethyl derivatives by
addition into coloured salts is probably attributable
to enhancement of the negative character of the acidic
residue. In the absence of solvolysis, equilibrium
usually exists between the true and 0-salts in the
solutions of the (solid) colourless and coloured tri-
arylmethvl derivatives; the position of the equili-
brium is displaced in the direction of the coloured salt
with increasingly positive nature of the triarylmetliyl
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residue and increasingly negative character of the
acidic radical. Rise in temp, and irradiation with
ultra-violet light operate in the same sense. The
position of the equilibrium is also influenced by the
solvent. Colourless and coloured derivatives are
solvatised in solution, but the nature and position of
union with the solvent mols. remain undetermined.
H. Wren.
Absorption of light and constitution. [III.
Coloured triarylmethylsalts. A.Burawoy (Ber.,
1931, 64, [B], 1635—1646; cf. preceding abstract).—
The constitution of triarylmethyl salts or their cations
can bo decided only by their optical behaviour and
not on a chemical or an electrochemical basis. All are
quinonoid or quinolide. Absorption of light is due to
conjugated systems. Optical investigation of posit-
ively substituted triarylmethyl salts shows that the
first positive groups are positively charged, since their
bathochromic action increases in the sequence
NR2<OR<SR; the atoms N+, Of, S+ are negative
auxochromic atoms. The atoms 0, S, N of the second
positive groups which have increasingly bathochromic
action in the sequence OR<SR<NR?2 are positive
auxochromic atoms. The third positive groups are in
branchings of the chromophoric conjugated systems,
since they exert a feeble hypsochromic effect. The
formulae
Neehanr2
|> R 2-CGH4- |
1L

rOR-C8H4- ¢ / Cf,HI'? R’
\C,,H,-OR

Sri .
Substi-

T N ¢ 6h
and SR-CGH4(V : are advanced.
L \c ghd-srl
tution of the first and second C@ Gresidue of the
CPh3ion by the Ph-CGH4 residue displaces the absorp-
tion bands appreciably towards the red end, whereas
replacement of the third CGIG groups does not
appreciably alter the position of the max. of the
bands. Phenyldibiphenylylmethyl sulphate has two
bands in the visible portion of the spectrum. The
non-positivelv substituted triarylmethyl ions have
the quinolide constitution, and the absorption of light
depends on the presence of conjugated systems.
H. Wren.
Naphthalene-green-V. F. Frisch (Helv.
Cliim. Acta, 1931, 14, 669—671).—Interaction of
tetramethyldiaminobenzhydrol with a-naphthylamine-
3 :6-disulphonic acid in 15% H2S04 at its b. p. for
several days gives a leuco-compound in 3% yield,
oxidised by Pb02 to a pure blue dye (annexed
formula) characterised by its fastness to alkalis. The
o3y given structure is
assigned on ac-
nh2 ~ \ count of its con-
version by elimin-
<[»C (O hK 3> ation of the NH2-
so H droupinto the Mc4
' analogue of naph-
thalene-green-V in place of the desired analogue of the
dye having the structure formerly assigned to the latter
(cf. A., 1930,1430). H.A.Piggott.

Alkaminesin the tetrahydronaphthaleneseries.
E. Mosettig and A. Burger (J. Amer. Chem. Soc.,
1931, 53, 2295—2300).—The action of diazomethane

(TM
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on 2-ketotetrahydronaphthalene in Et20-MeOH
gives 2-methylenéteirahydronaphthalene oxide,

CIB'~CHo>C<CHo(DIb’p-n i—U 8°ll mm- which
on interaction with the appropriate sec.-amines
gives 2-dimethylaminomethyl-, b. p. 116—118°/1 mm.
[hydrochloride, m. p. 175—176°; perchlorate, m. p.
158—159°; chloroplatinate, m. p. 197—198° (de-
comp.)] [accompanied by a homologue (?) isolated
as perchlorate, m. p. 184°;1 hydrochloride, m. p.
196—198°, chloroplatinate, m. p. 197—198°]; 2-
diethylaminomethyl-, b. p. 135—137°/1 mm. [hydro-
chloride, m. p. 125—126° (+ 1H20, lost at 92°);
perchlorate, m. p. 155—156°; chloroplatinate, m. p.
190° (decomp.)]; and '2-piperidinomethyl-2-hydroxy-
tetrahydronaphthalene, b. p. 146—148°/1 mm. [hydro-
cliloride, m. p. 200—200-5° ; perchlorate, m. p. 147-5—
148° ; chloroplatinate, m. p. 214—216° (decomp., rapid
heating)]. The oxide (lI) is accompanied by a yellow
oil of the same b. p., but inactive towards sec.-amines.
Diazoethane reacts vigorously with 2-ketotetrahydro-
naphthalene, but no definite products were isolated on
treatment with amines. The formation of an unstable
additive compound of this ketone with piperidine is
reported. H. A. Piggott.

Dissociable organic oxides. A fourth oxid-
ation stage of rubrene : dihydroxydihydro-
rubrene. C. Dufraisse and M. Badoche (Compt.
rend., 1931, 193, 63—65).—Dihydroxydihydrorubrene
(I, m. p. 307—308° (Maquenne block), C42H28(OH)2, is
one of the products formed by the action of Grignard
reagents (or, in small yield, of Mgl2) on jsorubrene
oxide (A., 1930, 1173). On heating it yields rubrene
monoxide, and on dehydration readily loses 2H20 to
yield a substance, C42H2G m. p. 455°, with a violet
fluorescence, and apparently identical with the
adulterant of rubrene previously reported (A., 1926,
945). (1) is not dissociable, but is reduced by Fe
powder to rubrene. On the basis of these reactions (1)

is assigned the formula (CglI*"Q p™Mgp j The

capacity of rubrene to form dissociable, as well as non-
dissociable but reducible, oxides by addition of 02
indicates predisposition to attack by oxidising agents,
and is shared by metha@moglobin. Metha&moglobin
may, therefore, possibly form several oxides, one or
other predominating according to the method of prep.,
which explains the discordant results in this field.
R. S. Cahn.

Syntheses of cyclic compounds. [1X. Reduc-
tion of ethyl 3-methylcyclopentylidene-1-cyano-
acetate with moist aluminium amalgam and its
bearing on the configuration of the 3-methyl-
cyciopentanering. A.l.Vogel(J.C.S. 1931,1795—
1801).—The condensation of 3-methylcyciopentanone
with Et cvanoacetate in presence of piperidine gives
a- (cf. this vol., 843) and (3 Et-Z-methylcyclopentyl-
idene-1-cyanoacetate, b. p. 155—156°/12 mm., both of
which are oxidised by cold ag. KMn04 to 3-methyl-
eyefopentanone, and reduced by Al-Hg in moist Et,0
to Et r-3-methylcyciopentyl-lI-cyanoacetate (loc. cit.)
and a mixture of bimol. esters, m. p. 69—70°, the last-
named being produced in a yield of 16% from the
a-forin and 13% from the j3form, indicating that the
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3-methylcycZopeiitane ring is strainless, a result in
agreement with parachor measurements. Both a-
and (3-forms condense with Et cyanoacetate arid NHS
in EtOH to give the dicyanoimide (this vol., 727), and
with KCN in EtOH to give a nitrile, converted by acid
hydrolysis into I-carboxy-3-methylcycZopentane-I-
acetic acid, m. p. 117° (cf. this vol., 843; anhydride,
b. p. 156—158°/11 mm.), and, in the case of the a-
form, an isomeric (?) acid. H. A. Piggott.

Equilibrium CG G- C02=s CgHg-CO~. C. R.
Kinney and D. P. Langlois (J. Amer. Chem. Soc.,
1931, 53, 2189—2192).—The decarboxylation of
BzOH is reversible in presence of Zn-Cu-Cr oxide
catalysts (cf. B., 1930, 49). Decomp, of the acid
begins at 240—250°, but equilibrium is not reached at
the end of 5 days at 300°. At 300°/35 atm. 0-08%
of BzOH, calc, on CoHG is obtained by the reverse
reaction. H. A. Piggott.

iV-Acylsulphamic acids. P. Baumgarten and
I. Marggraff (Ber., 1931, 64, [R], 1582—1588).—
Acetamide and A-pyridiniumsulphonic acid at 100°
yield pyridinium acetamidosulphonate, m. p. 123—124°,
converted by 1 mol. of KOH into the salt, NHAc-S03K,
also obtained by heating NH2Ac with trimethyl-
sulphamic acid at 150° and treatment of the product
withKgCOs, KHCOg, or KOH. Itisrapidlydecomposed
by acids but converted by KOH into the K2 salt,
NKACc-S03K,2H20, hydrolysed in boiling aqg. solution
to KOAc and NH2-S03K. K benzamidosulplionate
(also+I1H20) yields NH2Bz in boiling PhCN ; the last-
named compound is obtained in 90% vyield when
NH,Bz and iV-pyridiniumsulphonic acid are heated
at 220°. The 112 salt is described. K2 benzene-
snlphonamidosulphonate is transformed by HC104 in
H20 into K benzenesulphonamidosulphonate.

H. Wren.

Molecular rearrangements involving optically
active radicals. Il. Hofmann rearrangement
of optically active acid amides. E. S.w allis and
S. C. Nagel (J. Amer. Chem. Soc., 1931, 53, 2787—
2791).—d-a-Benzylpropionamide, m. p. 104-5°, from
the corresponding chloride and NH3 in Et20, is con-
verted by the Hofmann method into iZ-a-benzylethyl-
amine, having a sp. rotation identical with that of the
compound obtained previously (A., 1926, 279) by
rearrangement of (Z-benzylmethylacetazide. The re-
sults are discussed briefly with reference to the Walden
inversion. H. Burton.

Oxidation by permanganate of cinnamic acid.
E. M. Stoddart (J.C.S., 1931, 1874— 1875).— Oxid-
ation of boiling 1% ag. Na cinnamate with KMn04
gave, with absorption of 3-5 02 per mol. of acid,
PhCHO (70% of theory) and phenylglyceric acid
(about 10%), about 20% remaining unchanged. No
oxalate was formed. H. A. Piggott.

Hydroxy-complexes of iron. C. Morton.— See

this vol., 1022.

Electrolyses in liquid ammonia ; reactive
forms of free radicals. S. Goldschmidt and
P.Nagel (Ber., 1931, 64, [R], 1744— 1755).—Electro-
lysis of a variety of org. compounds,
and carboxylic acids, in liquidNH3shows that the
effect of the current, if passing, consists essentially in
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the transport from the cathode to the anode of the
org. substance, which can be recovered almost quantit-
atively. H2and N2 are liberated at the cathode and
anode in the vol. ratio 3:1. The formation of N2H4
cannot be detected. The possibility of intermediate
radical formation is examined with 9-chloro-lIO-
hydroxyphenanthrene. The compound is dehydro-
genated by K3Ee(CN),, in liguid NH3 at —40° to the
peroxide, which can be determined by titration with
hydrazobenzene; evolution of N2 and H2 during
electrolysis is not observed. If salicylic acid is sub-
stituted for the phenanthrol and electrolysis is effected
in presence of NHPhMe or hydrazobenzene, s-di-
phenyldimethylhydrazine and azobenzene respectively
are produced in modest amount. 1t is therefore con-
cluded that the electrolysis of org. acids, largely inde-
pendent of their constitution, leads to the production of
discharged anions richer in energy than the radicals
produced by chemical means and differing sharply
from them in their reactions. They are incapable of
forming stable, dimeric mols. with loss of energy.
Their great chemical reactivity is shown by their
reaction with NH3 and other mols. and with the Pt
electrodes, which are invariably corroded; in the
case of salicylic acid an insol. loose deposit of a complex
Pt salt is formed on the anode. If the new radicals
lack opportunity to discharge their energy by chemical
reaction, they decompose as, e.g., in the electrolysis of
carboxylic acids in H20, either according to the Kolbe
synthesis of hydrocarbons or to more complicated
changes. H. Wren.

Mercury salicylate. P.Brenans andB. Rapilly
(Compt. rend., 1931, 193, 55—58).—Hg salicylate,
prepared by the older methods (A., 1902, i, 851; 1903,
i, 246, 392), consists mainly of anhydro-5-hydroxy-

mercurisalicylic acid, OH-C0H3<A?'O|{>O, since on

treatment with | it gives 5-iodosalicylic acid (1) and
3 :5-di-iodosalicylic acid (separated by its less sol. Ba
salt), and on treatment with KCN followed by 1 in
K1 yields (I). The less sol. K cyanomercurisalicylate
is the 5-cyanomercuri-derivative, since it yields (I)
(contrast A., 1925, i, 1107). The salt obtained by
treating salicylic acid or its Na salt with HgS04 (A,
1927, 685) contains a large amount of a dimeric

compound, H0-C6H4'C02-Hg(5-)-CGH2(0H )< ~

since on treatment with hot ag. KCN it yields K 3:5-
dicyanomercurisalicylate, which with 1 in KI gives
3 :5-di-iodosalicylic acid. A volumetric and a gravi-
metric method of determining Hg in these compounds
are given. R. S. Cahn.

Condensation of chloral with m-cresotic acid.
N. M. Shah and R. L. Alimchandani (J. Indian
Chem. Soc., 1931, 8, 261—270; cf. J.C.S.,, 1921,119,
201; A., 1925, i, 1272).—Condensation of chloral with
wi-cresotic acid by keeping in conc. or 90% H2S04 for
1or 3 days occursin the p-position (cf. A., 1925,i, 111),
as with the Me ether of the acid (A., 1929, 813), the
products being a :5-diJffldroxy-2-$$p-trichloroethyl-p-
toluic acid (1), CGd2Me(OH)(CO,H)-CH(OH)-CCIS3,

mainly phenolefflorescent, m. p. 218° (Ac derivative, m. p. 160°)

(gives an intense violet colour with PeCl3), the lactone
of (I), m. p. 340° (decomp.), and 5-hyQroxy-2-(d-
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hydroxy-fi$-dichlorovinyl)-Tp-loluic acid (11),
CéH2Me(0H)(C02H)-C(O0H)iCCI2, m. p. 105° (decomp.).
Some sulpho-ra-cresotic acid was also formed. The
constitution of (I) is proved by tbe following reactions.
Hydrolysis of (I) with ag. NaOH gave é-hydroxy-5-
carboxy-2-methyhnandelic acid (111), m. p. 227° (de-
comp.) [Ba salt, +4H20, of which 2H,0 are lost at
115—120°; Ac derivative, -flH 20, m. p. 168—170°
(decomp.)], which on oxidation by KMn04 yielded
a-coccinic acid, also obtained from (I) without isol-
ation of (I11). Reduction of (I) by Zn dust and AcOH
afforded 4-hydroxy-2-$fi-dichloroethyl-p-toluic acid (1V),
m. p. 206° [Ac derivative, m. p. 160°; Me ester of
MeO-derivative (by Me2S04 and NaOH below 45°)
identical with that previously described], which
yielded 1i-hydroxy-o-carboxy-o-tolylacetic acid, m. p.
251° (Ba salt, -j-2H20, of which 1H20 is lost at 115—
120°; Me derivative identical with that previously
obtained). On méthylation of (V) above 45°, or on
heating its Me derivative with NaOH, HC1 was lost,
and 5-methoxy-2-[I-chlorovinyl-p-toluic acid, m. p. 163°
(gives no colour with FeCl3), obtained.

The structure of an internal (3lactone is assigned to
the lactone of (1), because the substance does not give
a colour with FeCl3, dissolves slowly in hot NaOH, is
obtained by heating (I) at 220—223?, forms an Ac
derivative, m. p. 315° [which with Zn dust and AcOH
yields (1V)], and gives (I11) on hydrolysis with NaOH
and (1V) on treatment with Zn dust and AcOH.

The structure of (11) is assigned, since the substance
gives aviolet colour with FeCl3,yields an Ac derivative,
m. p. 216—217° (decomp.), but does not react with
semicarbazide or phenylhydrazine, and is reduced by
Zn dust and AcOH to G-hydroxy-2-ethyl-p-toluic acid,
m. p. 315° (decomp.). It thus reacts only in the
enolic form (contrast A., 1927, 458).

When dry HC1 is passed into ra-cresotic acid and
chloral hydrate in conc. H2S04, 4-/i/li?ro.ry-2-a[33i3-
telrachloroethyl-p-toluicacid, m. p. 227—228° (decomp.)
(Ac derivative, m. p. 197°), is obtained. This yields
(111) on hydrolysis by KOH, and (IV) on reduction by
Zn dust and AcOH. R. S. Cahn.

Relation between chemical constitution and
action on micro-organisms. X. Glycerol and
dihalogenohydrin esters of benzoic and simple or
substituted hydroxybenzoic acids. T. Sabalit-
schka and H. Jeglinski (Arch. Pharmil 1931, 269,
225—246; cf. A., 1930, 71; B., 1930, 530).—The
phenol coefficients of the following esters (where
sufficiently H.,0-sol.) are determined; glycerol
a-monobenzoate, 0-5; a-salicylate, m. p. 76°, 0-3
(isopropylidene ether, m. p. 49-5°) ; a-p-hydroxybenzo-
ate, m. p. 154° (isopropylidene ether, m. p. 124-5°);
a.-3-hydroxy-p-toluate, m. p. 98-5°, 1-6 (isopropylidene
ether, m. p. 48-5°); a-4-hydroxy-m-toluate, m. p. 82°;
a-5-hydroxy-o-toluate, m. p. 125° 0-3; a-G-chloro-3-
hydroxy-p-toluate, m. p. 91°, 60; a.-3-chloro-i-hydroxy-
benzoate, m. p. 113°, 4-1; b5-iodosalicylate, m. p.
105°, 9-0; fifi'-dichloroisopropyl benzoate, b. p. 157—
160°/12 mm. ; salicylate, ms p. 49° ; p-hydroxybenzoate,
m. p. 101-5°, 61 ; 3-hydroxy-p-toluate, b. p. 192—194°/
11 mm. ; 4-hydroxy-m-tohiate, m. p. 44°; 5-hydroxy-o-
toluate, m. p. 104°; G-chloro-3-hydroxy-p-toluate, m. p.
76°; (i-chloro-(i*-iodo\sopropyl salicylate, m. p. 57°;
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glyceryl tri-p-hydroxybenzoate, m. p. 190°, 48;
tri-3-hydroxy-p-toluate, m. p. 115°! Staphylococci
are Killed in 15 min. by pp'-dichlorotsopropyl p-hydr-
oxybenzoate alone at 0-07% concentration, or in
admixture with glycerol a-salicylate in 5 min. at
0-10 concentration (mixture). C.Hollins.

Condensation of dichloroacetaldehyde with
anisic acid and p-nitroanisole. F.D. Chattaway
and L. H. Farinhott (J.C.S., 1931, 1828—1834).—
Condensation of anisic acid with dichloroacetaldehyde
alcoholate in presence of H2S04 and HC1 gives
2-metlwxy-5-carboxy-\-a.$$-trichloroethylbenzene, m. p.
189-—190° (Et ester, m. p. 69°; chloride, m. p. 94°;
amide, m. p. 156°), the orientation of which depends on
its oxidation by alkaline KMnO04 to 4-methoxyi.so-
phthalic acid and $$-dichloro-txa.-di-(5-carboxy-2-melh-
oxyphenyl)ethane, m. p. 315° (Me, m. p. 154°, and El,
m. p. 117°, esters; chloride, m. p. 134°; amide, m. p.
257°; anilide, m. p. 209°); the latter is the sole
product in absence of HC1. The action of KOH in
EtOH on the former gives a$-dichloro-5-carboxy-2-
methoxystyrene, m. p. 227—228°. Similarly from
p-nitroanisole are prepared 5-nitro-2-methoxy-I-u$$-
trichloroethylbenzene, m. p. 140°, and ffl-dichloro-aa-
di-(5-nitro-2-methoxyphenyl)ethane, m. p. 237°. The
former is converted by EtOH-KOH into a$-dichloro-
5-nitro-2-methoxiystyrene, m. p. 66° (dichloride, m. p.
165°, converted by EtOH-KOH into a[3(3-trichloro-5-
nitro-2-methoxystyrene), by oxidation with KMn04
in COMe2 into 5-nitro-2-mothoxybenzoic acid, and by
further condensation with p-nitroanisole in conc.
H2S04 into the above ethane derivative, m. p. 237°.

H. A. Piggott.

Preparation and properties of chloromandelic
acids, methyl esters, and amides. S. S.Jenkins
(J. Amer. Chem. Soc., 1931, 53, 2341—2343).—The
prep, of o-chloromandelic acid (Me ester, b. p. 134—
136°/6 mm. ; amide, m. p. 87-5°), m-chloromandelic
acid, m. p. 115—115-5° (Me ester, m. p. 84°; amide,
m. p. 126-5°), and p-ehloromandelic acid (Me ester,
m. p. 55-6°) from the corresponding benzaldehyde
through tho cyanohydrin is described.

H. A. Piggott.

Benzylidene- and furfurylidene-pyruvic acids.
E. Friedmann (Helv. Chim. Acta, 1931, 14, 783—
793).—KOH is a better condensing agent than NaOH
in the prep, of benzylidenepyruvic acid, the K salt
being obtained in 81—91% vyield. Furfurylidene-
pyruvic acid, m. p. 112° (-(--1H20, lost beloiv m. p.)
[phenylhydrazone, in. p. 164—165°; Na salt (+211.,0,
lost at 100°)], is similarly prepared by condensation of
the components in dil. ag. NaOH (cf. A., 1898, i, 300).
It is oxidised by aq. H,,0, to S-furfurylacrylic acid.

Il. A. Piggott.

Resolution of spfroheptanedicarboxylic acid.

H. J. Backer and H. B. J. Schurtnic (Rec. trav.
chim., 1931, 50, 921—930).—Improved methods of
prep, of pentaerythritol, its tetra-bromide and
-iodide, and .spiroheptanedicarboxylic acid, m. p.

212° (cf. A., 1907, i, 906) [brucine (+6H20), m. p.
(anliyd.) 133°, and strychnine, m. p. about 238°
(decomp.), salts; dianilide, m. p. 228], are recorded.
The acid is resolved by brucine (cf. A., 1925, i, 359)
into the J-form, [il/],, +1-9° in EtaO. spiroHeptane-
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tetracarboxylic acid [Ba (-]-7H20) salt] has m. p. 219°
(decomp.) (cf. J.C.S., 1912,101, 476).
H. Burton.

Strainless monocyclic rings. . Isomerism
of I-carboxy-4-methylcycfohexane-l-acetic acid.
Evidence of strainless ci/cfohexane ring. M.
Qudrat-i-Khuda (J. Indian Chem. Soc., 1931, 8,
277—2S7).— 1 - Carbgxy-4 - methylcyclohexam-1 - acetic

1aSiS (1; R=OH)

has been isolated in four modifications, each giving
different anhydrides and anilic acids (I; R=NHPIi).
These are considered to be the two pairs of cis-lrans
isomerides derivable from the boat- and chair-shaped
cyc/ohexane rings, which are stabilised by the bulky
substituents. Modified directions are given for the
prep, of Eti-methylcycfohexylidenecyanoacetate, b. p.
165°/12 mm., which on condensation with KCN (cf.
A., 192S, 1243) yields EIl I-cyano-i-niethylcyc\ohexane-
1-u-cyanoacetate. This on hydrolysis by boiling conc.
HC1 gives a mixture of isomerides of (I) (R=0OH),
separable into acid A, m. p. 137° (anhydride, m. p. 77°;
anilic acid, m. p. 195°; anil, m. p. 130°; imide, m. p.
119—120°; -p-toluidinamic acid, m. p. 199°; p-tolu-
idinimide, m. p. 210—215°; $-naphthylamic acid,
m. p. 200°; @naphthylimide, m. p. 162°), acid B,
m. 129° (anhydride, m. p. 59°; anilic acid, m. p.
1S3°; anil, m. p. 142—143°; imide, m. p .130°; p-tolu-
idinamic acid, m. p. 174°; p-loluidmimide, m. p.
134°; fi-napkthylamic acid, m. p. 192°; fi-naphthyl-
imide, m. p. 144°), acid G, m. p. 174° (anhydride, m. p.
104°; anilic acid, m. p. 185°; anil, m. p. 1S5°), acid
D, m. p. 146° (anhydride, an oil; anilic acid, m. p. 184°),
and a little oily residue. R. S. Cahn.

Lichen substances. [IX. Synthesis of di-
varicatic acid. H.Sonn (Ber., 1931, 64, [B], 1S51—
1852).—Et n-propyldihydroresorcinolcarboxylate, m. j>
87°, obtained from ?i-Aa-hexene-a-carboxylic acid, is
converted by Br in AcOH into Et dibromo-n-propyl-
resorcinolcarboxylate, deliydrogenated by H, and Pd-
CaCO03to Etdivarate, m. p. 96—9S°. Treatment of the
ester with diazomethane in Et,0 affords Et divaricat-
ate [Et 2-hydroxy-4-methoxy-6-)i-propylbenzoate],
hi. p. 44°, hydrolysed to divaricatic acid, decomp.
150—160°, identical with the jifoducts isolated from
Evernia divaricata or illyrica. H. Wren.

1 :2-Diketohydrindene-3-acetic acid, a further
carbon analogue of isatin. J. von Braun and
F. Fischer (Ber., 1931, 64, [B], 1790—1793).—Ej,
1-ketohydrindene-3-acetate, b. p. 200—202°/18 mm., is
converted by amyl nitrite and conc. HC1 in EtOH into
Et I-Iceto-2-oximino-I-hydrinde)ie-3-acetale, m. p. 132—
133°, hydrolysed to I-lccto-2-oximinohydrindene-3-
acetic acid, deconip. about 170° [Bz comiiound, m. p.
137° (decomp.)]; the corresponding dioxime and
oximesemicarbazone, gradual decomp. above 190°, are
described. The oximino-acid is transformed by conc.
HGl1 and CH20 into 1 :2-diketohydrindgne-3-acetic
acid, m. p, 128—130°, the dark blue solutions of which
in an excess of aq. KOFI are slowly decolorised with
formation of o-ti-carboxyethylbenzoylformic acid, grad-
ual deconrp. above 230°. With thiophen and H2S04
the diketo-acid gives the indophenin reaction with
scarcely less intensity than does isatin. The pliemjl-
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osazone, C32HI00O2N4, m. 25 1S4°, and quinoxaline
derivative, C17H1202N2, m. p. 19S—200° (decomp.),
are described. H. Wren.

Sulphonation of phthalic anhydride. H.w ald-
mann and E. Schwenk (Annalen, 1931, 487, 287—
294).—Passage of S03 in an all-glass apparatus into
phthalic anhydride at 190—210° for 66 hr. gives 4-sul-
phophthalic anhydride (K H2 and Xa I12salts of the
corresponding acid lose H,0 at 220—230° in vac.),
containing only 2-5% of H2504, and yielding with
HOI and XaC103 4-chlorophthalic acid. Addition of
Hg2S04 to the anhydride causes disutyhonation to
occur (contrast B., 1930, 941), 3 :5-disulphophtlialic
anhydride (K2 H2salt of the corresponding acid loses
2H,0 of crystallisation at 150°, and passes into the
anhydride at 220—230° in vac.) being formed. This
with SOCI2at 180° gives 3 : 5-dichlorophthalic anhydr-
ide, passing on boiling in FI2 into 3 :5-dichloro-
phthalic acid. R. S. Cahn.

Benzopolymethylene compounds. XVI. J.
von Braun and K. Weissbach (Ber., 1931, 64, [B],
1785—1790).-—(3-Phenylglutaric acid, in. p. 140°, is
converted by PC15 but not by SOC12 into the corre-
sponding chloride, b. p. 178—180°/1S mm., m. p. 46°,
transformed by AIC13 in CS2 into 3-ketohydrindyl-I-
acetic acid in 80% yield; ill-defined compounds con-
taining S and CI are also produced. 4-Hydroxvdi-
phenyl is partly hydrojpmated in presence of Ni to
4-cycfohexylcyc/ohexanol and 4-phcnylci/c(ohexanol,
oxidised by Cr03 in AcOH to 4-cyc?ohexylcyc(o-
hexanonc and i-qdienylcyclohexanone, m. p. 78°
[EallSOs compound; semicarbazone, m. p. 229°
(decomp.)]. Oxidation of the last-named ketone with
alkaline KMnO04 leads to p-phenyladipic acid, m. p.
148° (Et ester, b. p. 197—200°/'10 mm.), converted into
the chloride and thence by AICI3 in CS2 into almost
equal amounts of the diketone (1), m. p. 149° (semi-

CH,
CO-QH,
v CH' ctl ctk
0] o I\NT\g,, an
1H, CH,
0
carbazone, decomp. 395°), and (l)4:-keto-l :2 :3 :4-
tetrahydronaphthalene-l-acetic acid, m. p. 60—63°
[semicarbazone, m. 2 22S5—230° (decomp.)] (cf.

Manske, this vol., 620). y-Phenylpentane-ac-diol
is converted into the corresponding dibromide and
thence into as-dicyano-y-phenylpentane, b. p. 184—
186°/0T5 mm., m. p. 50—51° transformed into
y-2henylpimelic acid, m. p. S5°. The corresponding
chloride is converted by AlICI13 in CS2 mainly into the
diketone (11), m. p. 182—185°/0-3 mm., with smaller
quantities of S-4-keto-l :2 :3 :4-tetrahydronaphth-
alene-1-propionic acid. The diketone is converted by
Reformatsky’s reaction into the substance C21H 240 4,

b. 2- about 240°/0-1 mm. H. Wren.
Positive ion catalysis in the Knoevenagel
reaction. K. 0. Blanchard, D. L. Klein, and J.

M acDonald.—See this vol., 1017.

Condensation of acetonedicarboxylic acid with
phenols and phenolic ethers. 1. Formation
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of [3-substituted glutaconic acids. D. B. Limaye
and V. M. Bhave (J. Indian Chem. Soc., 1931, 8,
137—141).—PhOMe condenses with acetonedicarh-
oxylic acid to give [I-p-anisylglutaconic acid, m. p. 176°
(decomp.) [Et Il ester, m. p. 120—127°; monoanilide,
m. p. 190° (decomp.); anil, m. p. 204—205°], con-
verted at 1SO0 or by boiling Ac2 into its anhydride,
m. p. 160°, and decarboxylated to p-isopropenyl-
anisole (A., 1901, i, 272). The anhydride reacts with
semicarbazide to give a compound, m. p. 20S-9°
(decomp.), a similar compound, m. p. 193°, being
obtained from fi-phenylglutaconic anhydride.
J. W. Baker.
Constitution of some S-ketocarboxylic acids.

M. Qudrat-i-Kiiuda (J. Indian Chem. Soc., 1931, 8,
215—221; cf. A., 1929, 1273).—In accordance with
expectations from the modified strain theory, but
contrary to the statements of Barat (A., 1930, 925),
acids of the type R-C0-CH2-CHR'-CH(C02H)2and the
corresponding monocarboxylic acids exist in the open-
chain and not the lactol forms, as evidenced by the
following reactions. a-Carboxy-y-benzoyl-[3-phenyl-
butyric acid (I), when heated alone, or with AcClI,
yields only the monobasic acid, and not the dilactone;
(I) on esterification gives the normal Me, ester, and not
the OMe-estcr of the lactol acid. The constitutions
assigned to the anhydride of (I) (A., 1929, 443) and
to y-acetyl-(3-phenylbutyric acid (I1) (A., 1S97, i, 2S5)
are proved correct by reactions described in the
literature. (Il1) and, contrary to the statements of
Barat, (I) are sol. in NaHCO03, if finely divided. The
Me2 ester of (1) (semicarbazone, m. p. 143°) is con-
veniently prepared by condensation of CH2(CO,Me)2
with Ph styrvl ketone in MeOH in the presence of
NaOMe, and with KOH in ag. EtOH yields a little
Ph styryl ketone and (l) [semicarbazone, m. p. 220°,
not 215° (Barat)]. CH2(C02Mo0)2 and styryl Me
ketone give similarly Me, a-carboxy-y-acetyl-p-phenyl-
butyrate (semicarbazone, m. p. 118°), which gives the
corresponding acid on hydrolysis. This acid is
unaffected by AcCl, and when heated at 160— 165°
loses C02to yield y-acetyl-fi-phenylbutyric acid (semi-
carbazone, in. p. 171-5°). R. S. Cahn.

Ozonisation of aldehydes. E.Briner, A.Demo-
lis, and H. Paillard.— See this vol., 1016.

Aldehydes. 1V. Catalyticreductionofsimple
and substituted cinnamaldehydes. M. T.Bogert
and G. Powell (J. Amer. Chem. Soc., 1931, 53,
2747—2755).—Reduction of various substituted cin-
namaldehydes with H, and colloidal Pd in aq. EtOH
gives mixtures of the corresponding saturated alde-
hyde, saturated alcohol, and alkylbenzene. Un-
saturated alcohols and alkenylbenzenes were not pro-
duced. Thus, 3 :4-methylenedioxycinnamaklehyde
gives dihydrosafrole and y-3 :4-methylenedioxyphenyl-
propyl alcohol, b. p. 149—150°/6 mm. (acetate, b. p.
145°/4 mm.); 3 :4-methylenedioxy-a-nicthylcinnam-
aldehyde affords 3 :4-methylenedioxyisobutylbenzene,
b. p. 235—240°/760 mm., and ,3-3 : 4-methylenedioxy-
benzylpropyl alcohol, b. p. 147—14S°/4 mm.; 3:4-
methylcnedioxy-a-ethylcinnamaldehyde yields a-3 : 4-
methylenedioxybenzylbutaldehyde, b. p. 136°/3 innf,,
p-3 :4-methylenedioxybenzylbutyl alcohol, b. p. 14S5—
150°/2 mm., and 3 :4-methylenedioxy-I-$-methylbutyl-
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benzene, b. p. 255—260°/760 mm.; a-ethylcinnam-
aldehyde furnishes a-benzylbutaldehyde, b. p. 115—
116°/i2-5 mm., '¢-benzylbutyl alcohol, b. p. 105—107°/
4 111, and [3-mcthylbutylbenzene; a-n-amylcinnam-
aldehyde gives $-benzylhcptyl alcohol, b. p. 134—135°/
3-5 mm. (acetate, b. p. 119—120°/2-5 mu; 3:5-di-
nitrobenzoate), and fi-methylheptylbenzene, b. p. 12S—
130°/1G 1mmi; o-methoxy-a-n*ethylcinnamaldehyde
affords a-o-methoxybenzylpropaldehyde, b. p. 113—
114°/5-25 mm., i3-0-methoxybenzylpropxjl alcohol, b. p.
131-5—132-5° (corr.)/8-75 11111, and o-isobutylanisole,
b. p. 111—112° (corr.)/31-25 1m111; o- and p-mcthoxy-
a-cthylcinnamaldchydes yield a-o-, b. p. 144—145°/
16 mm., and a-p-methoxybenzylbutaldehydes, b. p.
116—117°/31mm1, j3-0-, b. 1.132—134° (corr.)/5-511m.,
and $-p-mcthoxybenzylbutyl alcohols, b. p. 129—130°/
2-5 mm., and 0-, b. p. 100-5—102-5° (corr.)/9 111111,
and p-fi-methylbutylanisoles, b. p. 135—136°/29 1im.,
respectively. The odours of the above compounds
are recorded. H. Burton.

Derivatives of veratrole and methylvanillin.
1. 4 : 5-Dimethoxy-2-carboxybenzoylformic
acid. B. L. Vanzetti and A. Oliverio (Gazzetta,
1931, 61, 479—483).—A new method of preparing
this acid is given by oxidation of 5 : 6-dimethoxy-2-
oxiniino-l-hydrindone with cold KMnO.,. It forms a
dihydrate, 11 p. 84—85°, with loss of 2H20 giving the
acid, 111 p. 151—152°. The aniline (11 p. 179— 180°)
and p-toluidine [1L p. 162—163° (decomp.)] deriv-
atives indicate that it is identical with the acid of
Farglier and Perkin (J.C.S., 1921, 119, 1724).

E. E. J. Marler.

4 :4'-Dihydroxydiphenyl-3 : 3'-dialdehyde and
its derivatives. R. N. Senand S. D utt (J. Indian
Chem. Soc., 1931, 8, 223—229).—Addition of EtOH-
CHCI3 (4:1) to pp'-dihydroxydiplienyl in aq. NaOH
at 40—50° and subsequent boiling for 12 hr. gives
4 :4'-dihydroxydipkenyl-3 : 3'-dialdehyde (I) (sol. in
NaOH and Na,C03 to give a red solution), yellow,
m p. 185° (diphenylhydrazone, 111 p. 215°; disemi-
carbazone and dioxime, 111 p. above 300°; Bz2deriv-
ative, 11 p. 100°). Condensation with CClj gives
4 :4/-dihydroxydiphenyl-3 : 3'-dicarboxylic acid. (l)
undergoes the benzoin condensation to yield the sub-

stance HO-Q6H3-CH(OH)-CO-g6H3-OH n) m

stance HO0-C6H3-CH(0H)-C0-C6H3-0H 1111 1
above 303° (sol. in NaOH and Na,C03, and
reduces Folding's solution), and condenses with

2 mols: of COMe, in 40% NaOH solution to yield
4 :4'-dihydroxy-3 : 3'-di($-acetylvinyl)diphenyl,  deep
red, m. p. above 300°. On heating with Ac,0, NaOAc,
pyridine, and a little 1, (I) yields 6 :6'-dicoumaryl,
yellowish-brown, decomp, above 200°, precipitated by
CO, from its solution in NaOH. Azomethine dyes,
prepared from (I) and the components stated below
in hot EtOH, had the following m. p. : NH,Ph (2
mols.) and NaOAc, reddish-brown, 111 p. above 300[;
p-toluidinc (2 mols.) and NaOAc, red, softens at 175°;
aminoazobenzene (2 mols.), red, 111 p. 260°; benzidine
(1 1110L.), and p-phenylenediamine (1 mol.), reddish-
brown, 111 p. above 300°; the dye from m-phenylene-
diamine (2 mols.), 111 p. above 300°, diazotises and,
therefore, has free NH, groups. The following
pyronine dyes, m. p. above 300° in all cases, were pre-
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pared from (1) and the phenols stated below in conc.
H2504 at the temp, given, the dye shades being for
wool and silk : diethyl-m-aminophenol, 120—130°,
violet, dyes violet; resorcinol, water-bath, red, dyes
orange (K4 salt; Br,,-derivative, deep red, dyes
brilliant red); pyrogallol, water-bath, greyish-black,
dyes black with an Fe and green with a Cr mordant
salt). (I)with NPhMe, and HC1on the water-bath,
and with o-cresotic acid and cold H2S04 gives leuco-
bases, oxidised by Pb02 and nitrosyl sulpliate, respec-
fcivcly, to triphenylmcthane dyes. The former, m. p.
above 300°, dyes wool and silk bluish-green; the latter,
brown, decomp. 225°, dyes wool and silk yellowish-
red with Fe, Al, or Cr mordants. 11. S. Cahn.

Cyclic ketones. R. Poggi and V. Guastalla
(Gazzetta, 1931, 61, 405—432).—Monobonzylidene-
ci/c/ohexanone (I) (A., 1908, i, 424) gives an oxime,
m. p. 126-5°; a hydroxylamino-oxime (with excess of
NH20H), OH-N:(CG19)-CHPh-NH-OH (1 :2), m. p.
190° (decomp.), and a semicarbazone, m. p. 199° (de-
comp.). Bromination of (I) gives a compound, m. p.
135° (decomp.), which reacts with pyridine giving
a compound, m. p. 105—107°. Bromination of
the oxime of (I) gives a dibromo-oxime,
OH-NI(CGH8Br)-CHBrPh, m. . 106° (decomp.).
Treatment of (1) with EtNO03 (cf. A., 1928, 641) gives
an indefinite product. ci/cZoHexanone condenses with
p-anisaldehyde giving mono-p-anisylidenecyc\ohex-
anone (I1), m. p. 72-5—74° (oxime, m. p. 135°). Con-
densation of (I1) with PhCHO or of (I) with p-anis-
aldehydc gives 2-benzylidene-6-p-anisylidcnecyc\o-
hexanone, m. p. 104-5°, disproving Wallach’s con-
clusion that o-substituted cycZoketones do not undergo
further condensation. On oxidation with peracetic
acid cycZohexanone gives a peroxide, m. p. 88—91°;
(1) gives a mixture of BzOH and adipic acid and
dibenzylidenecycZohexanone gives BzOH and an acid,
C13H 140 4, m. p. 174-5°, the results of further oxidation
of which suggest that it is a-benzylideneadipic acid.
Attempts to prepare the oxime and semicarbazone
of dibenzylidenecycZohexanone were unsuccessful.
Exaltone, (CH,,)14C0, does not react with PhCHO
or EtNO3. " E. E. J. Marler.

4-Methyl-I-ethinylcf/c/ohexanol and its re-
arrangement into 4-methylcyciohexenyl methyl
ketone. H. Rupe and F. Kuenzy (Helv. Chim.
Acta, 1931, 14, 701—708).— The Na derivative of 4-
methylcycZoliexanone, prepared by action of NaNH,
in dry Et20, combines with C2H2 with formation of
4-methyl-1-ethinylcyclohexanol (1), b. p. 73—75°/10
mm., m. p. 20° (Ag salt; acetate, b. p. 100—101°/13
mm.; benzoate, b. p. 175—176°/11 mm., m. p. 77°),
and 1 :1'-dihydroxydicyclohexylacetylene, m. p. 155°,
b. p. 185—190°/11 mm. (diacetate, b. p. 186—187°/
11 mm., m. p. 57°). The former isomerises in warm
71% HCO2H into 4-methylcycZohexenyl Mo ketone
(1) (A., 1908, i, 402), reduced by Ni and H2in EtOH
to a-4-methylcycZohexylethyl alcohol (A., 1911, i, 472)
(acetate, b. p. 90°/Il mm.). Ozonisation of (I) in
CCl4 and hydrolysis of the product gives (3-methyl-
adipic acid, and oxidation with NaOBr gives Al-tetra-
hydro-p-toluic acid (A., 1894, i, 522); (Il) with
NaOBr gives hexahydro-p-toluic acid. MgEtBr adds
to (I) in the 1 :4-positions with formation of [3-4-
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methylcyc\ohexe)iylbutan-p,-ol, b. p. 76—77°/1l mm.
(acetate, b. p. 84—85°/I1 mm.). H. A. Piggott.

Palladium catalyst. [1l. Effect of hydrogen
chloride in hydrogenation of oximinoketones.
W. H. Hartung (J. Amer. Chein. Soc., 1931, 53,
2248—2253).—The substance, m. p. 108—110° ob-
tained by hydrogenation of oximinopropiophenone
in EtOH in presence of Pd-charcoal (A., 1929, 1066)
is identified by direct comparison as acetylphenyl-
carbinoloxime, m. p. 113° (con-.; cf. A., 1930, 935).
In addition (in two experiments) phenylpropanol-
amine, two unidentified bases isolated as Bz, in. p.
164° (corr.), and bcnzenesulphonyl, m. p. 110°, deriv-
atives, respectively, and a tert.-amine (?), m. p. 88°
(corr. ; sinters, 82°), were formed. The oximes of
propionylphenyl- and valerylphenyl-carbinols are
similarly obtained from oximino-butyro- and -liexo-
phenones. The effect of HC1 on the catalytic hydro-
genation of a-oximinoketonos (cf. A., 1929, 1066 ;
1930, 1286) is discussed. H. A. Piggott.

Isomerism of phenacylamine oximes. M.
Busch [with K. Kuspert] (Ber., 1931, 64, [B], 1816—
ISIS; cf. A., 1930, 603).—If the evidence of the
optical behaviour of phenacyl-p-toluidine-n-oximo is
accepted as conclusive (cf. following abstract), its
chemical reactions indicate that it can assume the
i/i-oximo structure under certain conditions. Hydr-
oxydiphenyl-p-tolyldihydroiminazole (Zoc. cit.) is re-
duced by Zn dust and AcOH to diphenyl-p-tolyldi-
hydroiminazole, m. p. 152—153°, dehydrogenated by
FeCl3 in EtOH to diphenyl-p-tolyliniinazole, m. p.
14S°. H. Wren.

Structure and isomerism of oximes. K. von
Auwers and H. wWunderling (Ber., 1931, 64, [B],
1806—1816).— The probability suggested by Raikowa
(A., 1929, 1276) that under certain conditions isomér-
isation of the type R-C(.'NOH)-CH2R'— >
R-C(XH-OH)ICHR" may be impossible is fulfilled by
the oximes of mesityl oxide, liexahydrobenzoplienone,
u-bromoacetophenone, y-keto-Aa-pentenoic acid and
its acetate, ketosuccinic acid and its Et ester, [3
bcnzoylpropionic acid, and other compounds. The
many exceptions are held to invalidate the rule. The
formation of a red coloration with FeClI3 is not valid
evidence of the presence of the -XH-OIl group.
Aldoximes generally give the reaction, but frequently
only after some hrs. The oximes of COMe2, Ph. Pr'J
and tert.-Bu ketones, and PhCOMe are indifferent, as
are those of dibenzyl ketone and hvdrindone. Ph Et
ketoxime and Me CHZ2Ph ketoxime give immediate
colorations. Styryl Me ketoxime gives an immediate
red colour which is not observed with its a-chloro-
and a-bromo-derivatives. Pli styryl ketoxime reacts
with FeClI3, whereas its a-halogeno-derivatives do not.
It appears probable that the red coloration with FeCl3
given by many oximes does not depend simply on the
formation of a complex Fe compound, but that
the chloride reacts chemically with the oximes. The
(fully described) spectrochemical behaviour of the
oximes of MeCHO, Zsobutaldehyde, Me Et ketone,
p raPpaketone, Pr3Pr3 ketone, PhCOMe, Ph Et ketone,
Ph Praketone, Ph Pr3ketone, and Ph tert.-Bu ketone
does not distinguish sharply between the suggested
structures, but observations with the oximes of
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CH2Zh Me ketone, CH2Ph Pr3 ketone, dibenzyl
ketone, w-cinnamaldeliyde, styryl Me ketone, Ph styryl
ketone, and its a-bromo-derivative are more decisive.
The optical behaviour of certain simple oximes is not
incompatible with Raikowa's hypothesis, which is
definitely contradicted by that of other oximes. Since
there is no chemical evidence for the assumption of
the existence of groups of oximes of differing constitu-
tion, the customary uniform conception must be
maintained.

The spectrochemical behaviour of the compounds
obtained by the action of NH20H on phenacyl-p-
toluidine contradicts the hypothesis that they are
isomerides OH-N:CPh-CHo*NH-CG14Me and
OH-NH-CPh:CH-NH-CB4*Me (cf. A., 1930, 603).

Benzyl isopropyl ketoxime has m. p. 60—61°.

H. Wren.

Condensations by sodium instead of by the
Grignard reaction. 1l. Reaction with benzo-
nitrile. Preparation of diphenylketazine. A. A.
Morton and J. R. Stevens (J. Amer. Chem. Soc.,
1931, 53, 2769—2772).—PhCN, PIiCl, and Na in Et20
and N2 afford a red solution of sodiodiplienylmethyl-
eneimine, converted by H20, 02, and | into COPh2,
benzophenoneoxime, and diphenylketazine, respec-
tively. PhCN and MgPhBr give the compound
CPhnIN-MgBr, converted by | into diphenylketazine.

H. Burton.

Benzophenone diazide. S. Gotzky (Ber., 1931,
64, [B], 1555— 1560).—Benzophenonediazide, C13H 10N 6,
m. p. 42 , prepared in SS% vyield by the action of
AgN3 on benzophenone chloride in Et20, is stable at
room temp, and little more sensitive than picric acid
to shock. It passes in boiling amyl ether, or when
distilled under diminished pressure, into N2 and di-
phenyltetrazole, m. p. 146°. With MeOH it affords
benzophenonedimethylacetal, m. p. 107°. With 70%
H2S04 it gives N2, N3H, and benzanilide. The last-
named product is also obtained when H2S04or HNO03
is added to the diazide in C& B The parachor indi-
cates a cyclic structure of the N3 group.

H. Wren.

Reduction of aromatic ketones and benzils by
magnesium triphenylmethyl bromide. W. E.
Bachmann (J. Amer. Chem. Soc., 1931, 53, 2755—
2763).—Xanthone, fluorenone, COPh2, and 4-chloro-,
4-phenyl-, and 4 :4/-diphenyl-benzophenones are re-
duced by MgCPh3Br to the corresponding pinacols.
The initial reaction COR2+MgCPh3Br— >
CR2,0MgBr+CPh3, is followed by association of the
free radicals. Benzil, 4 :4'-dichloro-, and 4 :4'-di-
methyl-benzils are reduced by MgCPh3Br to the
corresponding benzoins; reaction occurs by way of

the stilbenediol derivative (CPIrOMgBr)2. MgPhl
(2 mols.) in Et.,0 added to PhCHO (1 mol.) in warm
CkH g gives a product containing CH,,PIvOH (25%),
CHPhyOH, and CPhyOH (16%) (cf. Marshall, A.,
1925, i, 1428). H. Burton.

Preparation of fluorenone from fluorene and
from diphenic acid. E. H. Huntress, E. B.
Hershberg, and I. S. Cliff (J. Amer. Chem. Soc.,
1931, 53, 2720—2724).—Almost quant, yields of
fluorenone are obtained when diphenic acid or an-
hydride or fiuorenone-4-carboxylic acid is heated at
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360°.
from fluorene is given.

An improved process for the prep, of fluorenone
H. Burton.

Anthracene derivatives. V. E. de B.Barnett,
J. A. Low, and F. C. Marrison. VI. E. de B.
Barnett and C. L. Hewett (Ber., 1931, 64, [B],
1568—1571,1572—15S1).—V. Me groups in the 2- and
3-position have a similar influence on the properties of
10-bromoanthrone,but the effect is more marked with
the 2-corapound. ‘When the substituents are present
in both positions, an enhanced action is observed.
2-Methylanthrone is converted by Br in CS2 into
10-bromo-2-methylanthrone, decomp. 130°, transformed
into \0--p-dimethylaminophenyl-2-metliylanthrone, m. p.
170° (decomp.) after darkening, and IQ-piperidino-2-
methylanthrone, m. p. 108° (decomp.). \Q-Bromo-3-
metliylanthrone, decomp. 118°, yields 10-p-dimethyl-
aminophenyl-3-methylanthrone, m. p. 1S4° (decomp.)
after softening, and 10-anilino-3-mdhylanihronc, de-
comp. about 180°, but is transformed by piperidine in
CHC13 into \Q-bromo-3 :3'-dimetliyldianthrone, de-
comp. about 175°. 2-Phenylanthronc is transformed
by Ac20 in pyridine into 2-phenylantliranyl acetate,
m. p. 158°, and by Br in CS2into 10-bromo-2-phenyl-
anthrone, decomp. 127°, which yields 2-phenyl-10-p-
dimethylaminophenylanthrone, m. p. 1S3° (decomp.).

V1. The majority of the abnormalities found
the behaviour of 1 :4-dimethylanthrone are not
observed with the 1:3- or 2 :4-Me2 compounds.
Investigation of the 2- and 3-Me and the 2 :3-Me2
derivatives indicates that this effect is not duo to a
hindering influence of the Me group in the (3-position.

1 :3-Dimethylanthrone, m. p. 119—120°, is ob-
tained in 50% vyield by condensation of phthalic
anhydride with m-xylene followed by dehydration of
the product with conc. H2S04 at 100° and reduction
with Al powder; 1 :3-dimethylanthranyl acetate has
m. p. 153°. 0-2 :4-Dimethylbenzoylbenzoic acid is
reduced by activated Zn dust to 0-2 :4-dimethyl-
benzylbenzoic acid, converted by 80% H2S04 into
2 :4-dimethylanthrone, m. p. 157° (2 :4-dimethyl-
anthranylacetate,m .p.11S0). 1 :3-Dimetliylanthrone
and Mg benzyl chloride yield 9-benzyl-1 : 3-dimethyl-
anthracene, m. p. 126°, converted into \0-bromo-3-
benzylidene- 1 : 3 -dimethyl -9 : 10 -dihydroanthracene,
m. p. 139° (decomp.), which with CaC03 and MeOH
yields 10-methoxy-9-benzylidene-I: 3-dimethyl-Q: 10-di-
hydroanthracene. 2 :4-Dimethylanthrone and MgMel
afford 2:4:Q-trimethylanthracene, m. p. 100°. 9-Benzyl-
2 :4-dimethylanthracene, m. p. 149°, yields 10-bromo-
9-benzylidene-2 : 4 -dimethyl - 9: 10-dihydroanthracene
(or 9-a-bromobenzyl-2 : 4-dimethylanthracene), m. p.
130°, transformed into 9-a-methoxybenzyl-2:4-di-
methylanthracene, m. p. 153°, and the corresponding
a-ef/iory-compound, m. p. 128°. 10-Bromo-I : 3-di-
methylantkrone, m. p. about 132° (decomp.), gives the
corresponding 10-piperidino-, m. p. 122° (decomp.),
\O-anilino-, m. p. 194° (decomp.) after softening,
10-'p-dimethylaminophenyl-, m. p. 162° (decomp.), and
10-methoxy-, m. p. 79°,.derivative! (10-methoxy-I: 3-
dimethylanthranyl acetate, m. p. 12S°). Similarly,
1Q-bromo-2 : 4-dimethylanthrone, m. p. 151° (decomp.),
gives the corresponding 10-piperidino-, m. p. 123°,
10-anilino-, m. p. 196° (decomp.), 1Q-p-diinethylamino-
phenyl-, m. p. 1S6° (decomp.), and 10-methoxy-, m. p.

n
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S6°, compounds (2 : i-dimethoxyanthranyl acetate, m. p.
93°). 10-Phenyl-I : 3-dimethylanthrone, in. p. 101°,
from the 10-bromo-compound, AICI13 and Ce6HG
(10-phenyl-I : 3-dimethylanthranyl acetate, m. p. 149°),
is converted by MgMel into 10-phenyl-l :3 :9-iri-
methylanthracene, m. p. 165°. 10-Plienyl-2: <k-di-
methylanthrone, m. p. 154° (10-phenyl-2 :4-dimethyl-
antliranyl acetate, m. p. 203°), gives 10-pJienyl-2 : 4 : 9-
trimethylanthracene, m. p. 121°. 19-Phenyl-9-benzyl-
2 :i-dimethylanthracene has m. p. 137°. Reduction
of 1:3- or 2 :4-dimethylanthrone with activated
Zn, NHa, and NaOH yields dihydroanthranols con-
verted by HC1in McOH into 1 : 3-dimethylanthracene,
m. p. 82°. H. Wren.

Mixed benzoins. V. Reversibility of benzoin
condensation and preparation of mixed from
simple benzoins. J. S. Buck and W. S. Ide (J.
Amer. Chem. Soc., 1931, 53, 2350—2353).—The
reversibility of the reaction of benzoin formation is
proved by the formation of mixed benzoins from a
simple benzoin (e.g., benzoin, piperoin, or furfuroin)
and a suitable aldehyde in ag.-alcoholic KCN. p-
Dimethylaminobenzpiperoin, m. p. 132° (turbid, clear
at 130°), is obtained either from the appropriate
aldehydes in the usual way, or from piperoin and
2J-dimethylaminobenzaldehyde as described above.

H. A. Piggott.

Mixed benzoins. VI. Further examples of
reversibility. Formation of additive compounds.
J.S.Buck and W. S. 1de (J. Amer. Chem. Soc., 1931,
53, 2784—2787).—o0-Chloroanisoin and
p-jSTMcg-CgHj'CHO in aq.-alcoholic KCN give o-cliloro-
p'-dimethylaminobenzoin; benzanisoin or benzpiper-
oin with the same aldehyde give p-dimethylamino-
benzoin. Similarly, benzpiperoin and o0-CI-CGH.pCHO
afford o-chlorobenzpiperoin, whilst benzoin with
piperoin and furoinyields benzpiperoin and benzfuroin,
respectively.

Cryst. additive compounds of 1 mol. of benzoin
and 1 mol. of benzpiperoin, anisoin, or piperoin,
and of 1 mol. of piperoin with 1 mol. of anisoin or
p-NMeyCgHpCHO, are readily obtained; they do not
persist in solution. H. Burton.

Pinacol-pinacolin [transformation]. E. Berg-
mann and W. Schuchardt (Annalen, 1931,487,225—
2G3).—The synthesis of pinacols from a ketone, Mg, and
I (A., 1929, 1067) is considered to proceed by way of

(R2Q'0*)2Mg and

ation of “ Mgl,” partly from known facts, and partly
because, using Ph a-naplithyl ketone, gradual addition
of dioxan causes a ppt. with a varying Mg : 1 ratio.
The I functions by activating the Mg. The Tiffeneau-
Meerwein theory of the pinacol-pinacolin transform-
ation is considered too narrow, partly from known
facts, and partly for the following reasons.

(@)
conc. H2S040r POCI3gives 9 : 9-diphenylphenantkrone
() (A., 1913, i, 485), with AcCl or S0C12 gives
9-benzoyl-9-phenylfluorene (111) [accompanied by
(1) in one experiment with SOCIZ. (Ill) with cold
conc. H2S04 gives (1), and is, therefore, the primary
product of the transformation, contrary to the above
theory. Different results, however, were obtained

rather than by form-
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with the corresponding p-anisyl- and p-tolyl-pinacols.
Me lluorenol-9-carboxylatc, Mg, and p-bromoanisole
gave 9-(hydroxydi-p-anisylmethyl)jinorenol (1V), m. p.
134—137° (variable), which with AcCl or SOCI2 gave
9 :d-di-p-anisylphenanthrone (V), m. p. 150°, but tars
with POCI3or conc. H2504. (V) was synthesised from
9 :9-dichlorophenanthrone, PliOMe, and Al1C13 in CS2.
9-Hiydroxy-9-p-anisylflv.orene, an oil (from fluoren-
one and Mg p-anisyl bromide), AcCl, and HC1l
in COH,, gave 9-chloro-9-p-anisyljluorene, m. p. 147°;
transformed by hot MeOH into 9-methoxy-9-p-anisyl-
jluorene (VI1), m. p. 173—174°, which with Na in Et20
and p-anisoyl chloride gave 9-p-anisoyl-9-p-anisyl-
flaorene, m. p. 137°.  This was unchanged by hot AcCl.
(VI) with Na in Et20, followed by EtOH, yielded
9-p-anisylfluorene, m™" p. 121°. 9-(Hydroxydi-p-tolyU
methyl)fluorenol (VII1), m. p. variable (163° to 174—
175°) (similarly prepared), with AcCl, SOC12, or conc.
H2S04 gave 9" 9-di-p-tolylphenantkrone, m. p. 158°,
which with KOH in MeOH gave an acid, probably
2 -di - p - methylbenzhydryldiphenyl -2" -carboxylic acid.
The fact that this acid was notp-toluic acid proves the
constitution of the phenanthrone.

(b) Thediastereomeric forms of plienylnaphthyl-and
phenyl-p-chlorophenvl-pinacols behave differently on
rearrangement. Reduction of Ph a-naplithyl ketone
by Zn and AcOH gave the pinacol (A), m. p" 159°, or,
if air was excluded, a substance, C68H 5005, m. p. 234°,
which liberates | from K1 in AcOH, and yields BzOH
on oxidation with CrOs. A form, 1L p' 220°, could
not be obtained (cf. A., 1929, 316). Prep, of the
pinacol by Gomberg’s method gave, under certain
conditions, a substance, m. p. 215°. The isomeride,
m. p. 199° (A., 1929, 1175) (best prepared from Et
a-naphthoate and MgPhBr), gave with AcCl, SO0C12, or
AcOH and | an amorphous substance, which liberated
I from K1 in AcOH, whereas isomeride A with SOC1,
gave a-naplithyl diphenyl-a-naphthylmethyl ketone
(cf. loc. cit.), which was synthesised ""by treatment of
diphenyl-a-naphthylmethyl chloride (from the carb-
inol, AcCl, and HCl in CG1Q with Na in Et.,0,
followed by a-naphthoylchloride. No substance, m"p.
180—183°, could be isolated on reduction of o-cliloro-
benzophenone (contrast loc cit.). The pinacol, m. p.
164°, from o-clilorobenzophcnone was unchanged by
SOCI2, but with AcCl, or AcOH and 70% H S04 gave
p-cUorophenyl dipJimyl-p-chlorophenyhnethyl ketone,
m. p. 139°, the constitution of which is proved by
hydrolysis with KOH in MeOH to o-chlorotriphenyl-
methane and o-chlorobenzoic acid. The isomeric
pinacol, m. p. 186°, was unchanged by AcClI, but with
AcOH and 70% H2504, AcOH and I, or SOC12 gave
the above ketone, m. p. 139°.

(c) PANCO and (I) at 120—130° or at 90° yield
diphenylcarbamide, 9-diphenylenephenanthrone, and
benzophenone. The following mechanism, involving

free radicals, is assumed : (I)— yCG14‘C(OH)-CGH4

9-a-Hydroxybenzhydrylfluorenol (1), which with

(A)+CPh2OH (B): 2A— y H2 +~«”~»>C <0H

C); C-ygenr— B'>Ph2C0+H- (VI1)
similarly gives diphenylcarbamide, 9-diphenylene-
phenanthrone, and di-p-tolyl ketone, but (IV) gives
the normal product of pinacolin transformation (V).
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Similar rupture of the ethane OC linking was observed
with xanthonepinacol. This pinacol (H20 must be
excluded during its prep.) with AcCl gives xanthone,
dixanthylene, and (probably) dixanthyl peroxide,

0<”~>CH-0-] ,decomp. 237° (liberates 1 from

K1 in AcOH). This is interpreted as dehydration to

0<TE§_‘H">Q—C kNN O,
[ st

(
xanthone anJ

which dissociates to

two free radicals then

combining to vyield dixanthylene. Simultaneously

. . . 0 H
some of the pinacol dissociates to 20<*q h4 c(oh )}

which isomerise to 20</\C,:E¥;|4’\>-CH,O*,and these unite

to form the peroxide. Xanthonepinacol and PhNCO
yield xanthone and a little dixanthylene. A possible
mechanism, involving free radicals, for this reaction is
discussed. The velocity of the disproportionation of
tetra-arylpinacols, on heating in indifferent solvents,
into ketones and secondary alcohols was studied
ebullioscopically (1 mol— >2 mois.) with xantho-
pinacol in PhMe, the pinacols of o-chlorobenzo-
phenone (m. p. 186° form) and Ph a-naphthyl ketone
in »j.-xylene, and benzpinacol in »j-xylene and PhCI.
The reactions are unimol. The heat of activation of
benzpinacol and the relative values of the velocity
coeff. are in harmony with the assumption that
disproportionation is a very rapid reaction, preceded
by dissociation into free radicals. This view is
supported by the change of the low-melting pinacol
of o-chlorobenzophenone into the high-melting isomer-
ide on heating in indifferent solvents. The ebullio-
scopic consts. (determined by fluorene) for PhMe,
PhCIl, and m-xylene are 3-16, 4-42, and 4-09, respect-
ively.

Anthrapinacol with AcCl gave a-anthrapinacolin,
m. p. 215°, and in one experiment also a little 9 :9'-
dianthryl, m. p. 300—302°, which was always formed
with AcOH and H2S04 (whereas methods' of prep,
hitherto described often fail). Dianthryl, m. p. 360°
(J.C.S., 1923, 123, 380), could not be obtained. The
compound, m. p. 298—300° (A., 1926, 295), described
as dihydroantnryl is the above dianthryl, the con-
stitution being proved because, on treatment with Na
in Et20, followed by CHZhCI and H2, the ratio of
ionic Cl to recovered dianthrylwas 3-1 : 1, shoving that
4 Na atoms had reacted. The pinacolin has the
a-structure because, like a-benzpinacolin, it does not
react with MgPhBr, which, contrary to statements in
the literature, reacts with j3-benzpinacolin in the cold
to give pentaphenvlethyl alcohol. R. S. Cahn.

Cleavage of [3-diketones. 1. Cleavage by
organic magnesium compounds. E. P. Kohler
and J. L. E. Erickson (J. Amer. Chem. Soc., 1931,
53, 2301—2309).—Highly-enoliscd j3-diketones react
with organomagnesium compounds in the monoenolic
form; thus dibenzoylmethane reacts with 2 equivs.
of MgPhBr, with decomp, of 1 equiv. and addition of
the other, to give phenacyldiphenylcarbinol, and
acetylacetone with MgMel gives diacetone alcohol.
In the case of mono- and di-substituted derivatives
of these ketones, which do not normally exhibit enolic
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properties, 2 equivs. of Grignard reagent are added,
and fission of the primary Mg derivative occurs ; e.g.,
dibenzoylphenylmethane gives deoxybenzoin and tri-
phenylcarbinol on account of fission of the primary
additive product : COPh,CHPh,CPh2-OMgBr vy
CPh(OMgBr):CHPh+COPh2. A slight tendency to
fission of this character occurs in the case of the
mono-Mg derivative from CHZ2Bz2; consequently
PhCOMe and COPh2 are usually found among the
reaction products. It is also characteristic of the
Mg-enolate of phenacyldiphenylcarbinol, which with
MgPhBr gives triphenylcarbinol and axyy-tetra-
plienylpropane-ay-diol. In some cases it can be
avoided; e.g.,, addition of MgPhBr to dibenzoyl-
phenylmethane at —10° followed immediately by
acidification gives tetraphenylpropenonein 67% yield.
The interaction ofdiphenylpropanetrione with MgPhBr
gives triphenylcarbinol and benzoin on account of
primary attack of the central CO group and subse-
quent behaviour of the reaction product as a typical
(3-diketone. The inverse reaction with 1 equiv. only
of MgPhBr gives, not the expected carbinol, but its
isomeride, benzoin benzoate, m. p. 123—124°. Further
examples are afforded by the reaction with MgPhBr
of aa-dibenzoylethane, which gives propiophenone and
triphenylcarbinol, Sp-dibenzovlpropane, which gives
PhCOPd3 and triphenylcarbinol, and dimethylacetyl-
acetone, which gives MeCOPr~ and xx-diphenylethyl
alcohol; dimethylacetylacetone also reacts with Mg
mesitvl bromide (or iodide ?) to give MeCOPr# and
acetomesitylene (m.-nitrobenzylidene derivative, m. p.
82°). Mono- and di-bromodibenzoylmetlianes inter-
act in an essentially different manner and yield
CHZ2Bz2 and j3-bromo-xxy-triphenylpropan-x-ol-y-one
(cf. A., 1905, i, 215) respectively. H. A. Piggott.

Supposed chalkone from phloracetophenone
and piperonal. A. Sonn and H. Fischer (Ber.,
1931, 64, [B], 1909—1910).— Contrary to Shriner and
Kleiderer (A., 1929, 701), the compound CiH 1D ?is
formed only in very small amount by the condensation
of phloracetophenone or pyrogallol with piperonal in
alkaline solution. The product appears to be formed
when the solution is acidified. It is suggested that it
is due to the loss of 1H,0 from 2 mols. of phloroglucinol
and 1 mol. of piperonal and further loss of 1H20
during desiccation. H. Wren.

Phthalyl-[3-naphthol, an instance of pcri-
condensation of phthalic anhydride. A. Rieche
andE. Fruhwald (Ber., 1931, 64, [B], 1603— 1606).
i3-Naphthol and phthalic anhydride in cone. H2S04
containing H3B 03 at 160—165° yield
1 : S-phtkalyl-fi-naphthol (1), m. p.
196°, identical with the “ hydroxy-
naphthanthraquinone ” of G.P. 298345.

JOH

CO CO it is not reduced by Zn and NaOH and
does not react with Br or NHPIVNH,
CeH4 in AcOH. The corresponding Ac, m. p.

(D) 216°, and Bz, m. p. 213°, derivatives are
described. It is converted by NaOH at 240—280°
into 7-hydroxynaphthoic acid, m. p. 252—253° (Ac
derivative, m. p. 222—223°). H. wren.

Isomerism of the compounds C3H 038r3, the
so-called tribromotriketopentamethylene and
xanthogallic acid. A. Hantzsch and E. Strasser
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(Annalen, 1931, 488, 203—210).— Xant-hogallic acid
(cf. A., 1888, 10S4; 1917, i, 460) and the “ tribromo-
triketopentamethylene ” of Hantzsch (A., 18S8, 1190;
cf. Henle, A., 1907, i, 222) are represented as

C0<GB,v-S (I> CO<CB(IgoH <>

respectively. (1) reacts very slowly with Et diazo-
acetate, whereas (1) reacts violently. (1) and CH2N2
in Et20 give a Me ether, m. p. 109—111°, also formed
from the Ag salt of (I) and M el; an isomeric Me ether,
m. p. 88°, is obtained from (Il) and CH2N2. (I) and
Br in AcOH afford 1:1:3: 3-tetrabromo-2 : 4 :5-iri-
kctocyc\opentanc, m. p. 149° (decomp.), whilst (I) and
(I1) are converted by aq. HBr into penta- and liexa-
bromoacetone, respectively. Xanthogallol (loc. cit.)
and PC15 at 260—290° give octachlorocycZopentene.
The non-identity of the above Me ethers suggests
that (I) and (Il) are stable isomerides; the unusual
stability is due to the negative groups in the mol.
H. Burton.

Constitution of embelin. Iv. S. Nargund and
B. W. Bhide (J. Indian Chem. Soc., 1931, 8, 237—
240).—Oxidation of embelin (1) with KMn04 in
COMe2 or ag. NaOH gives it-lauric acid (cf. A., 1900,
i, 498; 1929, 1306). Hydrolysis of (I) with ag. KOH
yields a-ketomyristic acid, m. p. 63-S° (Na salt; oxime,
m. p. 94—95°; semicarbazone, decomp, above 170°),
the constitution of which is proved by oxidation with
boiling HNOs or alkaline KMn04 to tridecoic acid.
The constitution (I) assigned to embelin (A., 1900, i,
498) is thus confirmed, hydrolysis taking place accord-

ing to the scheme CuH23- (~» ~ J(™j>CMe; (I) — >

A"MHZB'CH<QQMQ>CHMe -> CnHZ23-CH2-C0-C02H

-fEt-CO-COjjH (II) (cf. A., 1908, i, 658).
myristic acid could not, however, be isolated.
R. S. Cahn.
Constitution of the active principle of Embelia
vibes. 1. R.Kaul, A. C. Ray, and S. Dutt (J.
Indian Chem. Soc., 1931, 8, 231—235; cf. A., 1929,
1306).—Embelin contains two reactive CH2 groups,
since it condenses with one or two mols. of aldehydes
or NO-compounds. It also reacts with HC02Et, but
the product could not be purified. With HNO2 it
yields a yellow crvst. compound, unstable above 0°.
Boiling with dll. HNO3 oxidises embelin to w-lauric
acid, and a small quantity of an acid, m. p. 34—35°,
which may be impure w-lauric acid, or isolauric acid.
a-Lauric, and not i.solauric acid (loc. cit.), together
with (CO2H)2 and CH2(C02H)2 are obtained on oxid-
ation with KMn04. The formula

0UH2*CO*CH<Ngg||2>CO™* is assigned to embelin,

the CO groups marked * being considered truly ketonic,
and the others capable of keto-enol tautomerism.
The following embelin derivatives were prepared
by the method indicated by the letter in parentheses,
viz., condensation in (A) H25S04 in EtOH under re-
flux, (B) dry HC1 in abs. EtOH at room temp., or
(©) EtOH-AcOH (1 :1) on the water-bath. Benzyl-
idene-, —H?20, (A) (isol. in NaOH; gives a red colour
with conc. H2504 and chars), m. p. 112°; dibenzyl-
idene-, -fH20, (B), m. p. 142° (insol. in NaOH, and

a-Keto-
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with conc. H2504 gives a reddish-violet colour); di-
salicylidenc-, +H 20, (A), m. p. 152°; dianisylidenc-,
-f-H20, (A), m. p. 167°; divanillylidene-, -J-H20, (A),
m. p. 230°; di-p-toluylidene-, +H 20, (B), m. p. 244°;
diethylidene-, + H20, (B), m. p. 123° (from paralde-

hyde); dibutylidene-, +H 20, (B), m. p. 120°; bis-
plienylimino-, (C), m. p. 195° (decomp.); bis-p-hydr-
oxyphenylimino-, (C), m. p. 207°; bis-p-dimethyl-

anXinophenylimino- ,(C), m. p. above 290°; p-dimethyl-
aminophenylimino-, (B), m. p. above 290°; bis-2 :4-
dihydroxyphenylimino-, (C), m. p. 230°; bis-2-hydroxy-
naphthylimino-embelin, (C), m. p. above 290°. The
compounds with aldehydes lose the H20 of crystallis-
ation with partial decomp, at 120°, or without decomp,
at 70° in vac., are yellow to orange-red, form dibrom-
ides, and with dil. KMnO04 regenerate the ketone with
destruction of the embelin mol. The imino-com-
pounds, which are buff to dark brown, are readily
reduced, e.g., by Zn dust and AcOH, to embelin and
the aromatic amine; with stronger reducing agents,
dihydroembelin is formed. R. S. Cahn.

Alteration of the additive capacity of quifiones
by the introduction of substituents. K. Brass
and E. Tengler (Ber., 1931, 64, [B], 1654—1664).—
Introduction of halogen, NH2, or OH into quifiones
generally diminishes their power of forming additive
compounds with metallic salts. Particularly in the
SbCI5 series, this generalisation is not in harmony
with the view that the metallic atom is united with
the carbonyl O in the molecular compounds of quill-
ones with metallic salts. It is more probable that the
total amount of free valency of the substituted quinone
is responsible for the saturation of the metallic atom.
The compounds of SnCl4 with dihalogenated anthra-
quinones appear exceptional. The compounds are
prepared from the components in CHC13, Cé6He,
PhMe, CcH4Me2, or PhNO2 at room temp, or (max.)
100°. Adducts from the following are described:
2C14H 82, SnCl4; di-l-chloroanthraquinone, SbCI5;
2-iodoanthraquinone, SbCI5; 2-aminoanthraquinone,
SbCI5; 1-aminoanthraquinone, SbCI3; 1 :2-dibromo-
anthraquinone, SbCI5 (also -f CHC13); 1 :2-dibromo-
anthraquinone, SnCl4; 2 :3-dibromoanthraquinone,
SbCI3, CHC13; 2:3- dibromoanthraquinone, SnCl4;
di-2 :3-dibromoanthraquinone, Al1C13; di-2 :3-di-
bromoanthraquinone, FeCl3; di-2 :3-dibromoquin-
izarin, SbCI5; di-2 : 3-dibromoquinizarin, SnCl4; di-
2 :3-dibromoalizarin, SnCl4, and the complex salt,
C28H 80 6(0H)2Br4,SnCI2; a-naphthaquinone, SnCl4;
2:3- dibromo - a-naphthaquinone, SbCI5; 2 :3-di-
bromo - a-naphthaquinone, SnCl4; di-p-naphtha-
quinone, SbCI5; dichloro-fS-naphthaquinone, SnCl4;
bisdichloro-j3naphthaquinone, SbCI5; 2-bromophen-
antliraquinone, SbCI3; di-2-bromophenanthraquinone,
SnCl4. H. Wren.

Direct formation of quifiones from 2 :6-di-
substituted derivatives of 4-nitropbenol. E.C.S.
Jones and J. Kenner (J.C.S., 1931, 1842—1857).—
4-Nitro-2 : 6-diphenylphenol decomposes spontane-
ously in AcOH solution into 2 : 6-diphenyl-1 : 4-benzo-
quinone, NO, H,0, and a substance, C108H 7208, which
is readily oxidised to the quinone by ag. H2Cr20 7.
The reaction, which is also brought about by heat in
absence of a solvent, appears to depend on the pre-
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sence of op-directing groups in the 2 : 6-positions, and
is not undergone by 2-nitro-s-xylenol, nor apparently
by the 2-Ph or 2-Et derivatives of p-nitrophenol.
Except in the cases of 4-nitro-2 :6-diplienyl- and
-2 :6-di-m-tolyl-phcnols, the evolution of NO is far
from quant., and the decomp, is not undergone at all
by the 2 :6-di-o-tolyl derivative. The nature of the
second org. product also seems to vary with the sub-
stituents. In every case, however (with the exception
of the 2 : 6-dihalogeno-derivatives, which on thermal
decomp, evolve nitrosvl halides in addition to NO),
smooth oxidation to quinone is brought ahout by
Pb(OAc)4. The reaction, the mechanism of which is
discussed at length, is similar to the thermal decomp,
of the quinitrols (A., 1S99, i, 30); 3 :5-dicldoro-4-
methylquinitrol, when heated with AcOH, gives NO,
NOC1, and a little N,,.

s-Di-0-, m. p. 50—52°, b. p. 201°/16 mm. (semicarb-
azone, m. p. 142—143°), and s-di-m-tolylacetone, b. p.
204°/16 mm. (semicarbazone, m. p. 92—93°), are ob-
tained by distillation of the Ca tolylacetates. Di-p-
tolylacetonescmicarbazone has m. p. S4—S5°. The
following are obtained by interaction of the appro-
priately substituted COMe, with Na nitromalonalde-
liyde : 4-nitro-2 :6-diphenylphenol; 4-nilro-'2 : 6-di-
o-tolyl-, m. p. 192—193°, -2 : 6-di-ra-tolyl-, m. p. 145°,
-2 : 6-di-p-tolyl-, m. p. 137°, -2 : 6-diethyl-, in. p. 130—
131°, -2 : 6-dicarbethoxy-, m. p. 61°, -2-methyl-6-ethyl-,
in. p. 135—136°, and -2pthylrphenol, m. p. 79—S0°;
5-nitro-m-2-xylenol, also prepared, together with
2 :6-xyloquinone, by nitration of m-2-xylenol. The
following quinones are formed by heating the corre-
sponding nitrophenols with Pb(OAc)4in glacial AcOH :
2 :6-diplienyl-1 : 4-benzoquinone ; 2 :6-xyloquinone;
3 :5-dibromo-2 : 6-xyloquinone; 2 : 6-di-o-tolyl-, m. p.
124°, 2 :6-di-p-tolyl-, m. p. 161° (quinol, m. p. 105°),
2-methyl-6-ethyl-, hi. p. 40—41° (quinol, m. p. 99—
100°), 2 :6-diethyl- (quinol, m. p. 102—103°), and
2 :6-di-m-tolyl-I :4-benzoquinone, m. p. 103—104°.

4-Amino-2 : 6-di-o-tolylphenol, in. p. 215°, obtained
by reduction of the corresponding nitrophenol with
SnCI2HCI in AcOH, is converted into 2 :6-di-o-
tolyl-1 :4-benzoquinone by oxidation with Na2Cr20 -
and H2504 in the usual way. H. A. Piggott.

Synthesis of polyporic acid and atromentin
dimethyl ether. P. R. Shildneck and R. Adams
(J. Amer. Chem. Soc., 1931, 53, 2373—2379; cf. A,
1926, 407).—The prep, of 2 :5-diplienylquinol (cf. A.,
1922, i, 1164) in 65% yield is described. Its 3 :6-
B/y derivative, m. p. 237°, is oxidised by benzoquinone
in 95% EtOH to 3 :6-dibromo-2 :5-diphenylbenr.o-
quinone, m. p. 224° (uncorr.), which is hydrolysed by
NaOll in ag. MeOH to 3 : 6-dihydroxy-2 : 5-diphenyi-
benzoquinone (polyporic acid : Ac2 derivative, in. p.
215°), yields of 90% or more being obtained at every
stage. Reduction of diacetylpolyporic acid with
SnCI2 in COMe2 gives 3 :6-diaceloxy-2 : o-diphenyl-
quinol, m. p. 246° (Ac2 derivative, m. p. 267—26S°).

2 :5-Dianisylquinol (A., 1922, i, 1164) is converted
by bromination in AcOH into 3 :6-dibromo-2 : o-di-
anisylbcnzoquinone, m. p. 282—2S3°, which is hydro-
lysed as above to 3 :6-dihydroxy-2 : 5-dianisylbenzo-
quinone, m. p. 297—298° (atromentin Me2 ether).
Interaction of benzoquinone and PhOBua with A1C13

.not removed by IVOH in EtOH.
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in CSo gives 2 :5-di-(p-n-butoxiipheniil)benzoguinone,
in. p. 173°. H. A. Piggott.

Action of organomagnesium compounds ~Non
halogenated quinones. E. Clar and J. Engler
(Ber., 1931, 64, [B], 1597— 1602).— Bromoanil is con-
verted by MgMel into 2:3:5: 6-tetrabromo-I : 4-di-
hydroxy - 1:4- dimethyl -1: 4- dihydrobenzene, m. p.
229—230° (decomp.), from which the Br atoms are
2 :3-Dicldoro-I : 4-
naphtliaquinone affords 3 -chloro-1:4- dihydroxy -
1:2: 4 -trimethyl -1 : 4 -dihydronaphthalene, m. p.
115—117°. Chloranil and MgPhBr afford a mixture
of 6-chloro-l : 4-dihydroxy-l :2 :3 :4 :5-pentaphenyl-
1 : 4-dihydrobenzene, m. p. 264—266°, and 3 :6-di-
chloro-1 : 4 -dihydroxy-1:2:4: 5-ietraphenyl-1 : 4-di-
hydrobenzene, m. p. 242° (decomp.). Bromoanil gives
6-bromo-1 :4-dihydroxy-1:2 :3 :4 :5-pentaphenyl-
1 : 4-dihydrobenzene, m. p. 206° (decomp.), converted
by KOH in boiling EtOH into 1:4: 6-trihydroxy-
1:2 :3 :4 :o-pentaphenyl-l : 4-dihydrobenzene, m. p.
208—210°. 2 :4-Dichloro-1 :4-naphthaquinone is
converted by MgPhBr into 1 :4-dihydroxy-l :2 :3 :4-
tetraphenyl-I :4-dihydronaphthalene, m. p. 241-5°, and
by MgC)OH 7aBr into 2 :Z-dichloro-l : 4-dihydroxy-
1 :4-di-a-naphthyl-I : 4-dihydronaphthalene, m. p. 261°
(decomp.) after darkening at 249°. H. Wren.

Synthesis and orientation of trichloroanthra-
quinones and amino-disulphonates of anthra-
quinone. I. A.A.Goldberg (J.C.S,, 1931, 1771—
1794).—Sulphonation of 1-chloroanthraquinone with
20% oleum at 160° gives the -6-sulphonate jWa salt;
chloride, m. p. 207—208° (decomp.)] and -1-sulphon-
ate [Na salt; chloride, m. p. 200—201° (decomp.)],
converted by HC1 and IvC103into 1 :6, and 1 :7-di-
chloroanthraquinones, respectively; these are reduced
by Zn and aq. NH3to 1 :6-dichloro-, m. p. 149—150°,
and 1:7-dichloro-anthracene, m. p. 160—161°. In
presence of HgS04 the sulphonation gives 1-chloro-
anthraquinone-5-sulphonic acid [Na salt; chloride,
m. p. 243—244° (decomp.)] and -4 : 5-disulphonic acid
(Na salt), converted by chlorination as above into
1 :5-dichloro- and 1:4: 5-trichloro-anthraquinone,
m. p. 254°. By the action of NH3 on the corre-
sponding chloro-derivative, l-aniinoanthraquinone-6-
sulphonic acid [Na salt (+0-5H20)] is obtained; Na
I-diethylaminoantkraquinone-6- *(+0-5H20) and -7-
sulgdionales, Na 1-aminoanthraquinone-1-sidphonate,
and I-piperidinoanthraquinone-6-sulphonic acid were
similarly prepared. Sulphonation of Na 1-chloro-
anthraquinone-6-sulphonate gives the -4 : 6- (Na2 and
Na Il salts) and -2 :6-disulphonic acids (Na., salt),
from which 1:4: 6-trichloro-anthraquinone, m. p.
236°, and -anthracene, m. p. 158—159°, 1:2: 6-tri-
chloroanthraquinone, m. p. 222—223°, Na 1-amino-
anthraquinone-4 : 6- (+2-5H20) and -2 : 6-disulphon-
ates, and \-diethylaminoanthraquinone-4 : 6-disulphonic
acid are prepared. Na I-chloroanthraquinone-5-sul-
phonic acid gives on further sulphonation the -2 : 5-
disulphonic acid (Na, salt), converted by chlorination
into 1:2: 5-trichloroanthraquinone, m. p. 228—230°.
1:2-Dichloroanthraquinone is conveniently prepared
from I-chloro-2-aminoanthraquinone by Sandmeyer's
reaction, and is converted by sulphonation into its -6-
(Na salt) and -7-sulphonic acids (Na salt), from which
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1:2:6- (above) and 1:2:7-trichloroanthraquinone,
in. p. 225—226°, arc obtained by Ullmann’s method.
The last-named is similarly prepared from 1-chloro-
anthraquinone-2 : 7-disulphonic acid (No, salt; Na
1-aminoanthragiiinone - 2 : 7 - disulphonate), obtained
from the -7-sulphonic acid, and is converted by reduc-
tion into 1:2: 7-trichloroanthracene, m. p. 208—209°.
1:3-Dichloro- and 1:2: 3-lrichloro-anthraquinone,
m. p. 194—195°, are obtained by diazo-rcactions from
1:3- dichloro -2 -aminoanthraquinone. The former
gives on sulphonation 1 : 3-dichloro-Q- (Na salt) and
-7-sulphonic acids (Na salt), converted as usual into
1:3: 6-trichloro-, in. p. 212—213°, and 1:3: 7-tri-
chloro-anthraquinonc, m. p. 216—217°. Similarly,
from 1 :4-dichloroanthraquinone the -G-sulphonic acid
(Na salt) and 1:4: 6-trichloroanthraquinone, from
1 : S-dichloroanthraquinone the -4c-sulj)ho7iic acid (Na
salt), 1:4: 5-trichloro- and (bjruse of a large excess
of HCl1 and KC103) 1:4:5: 8-tetrachloro-anthra-
quinone, m. p. 341—342° (block), and from 1 :5-di-
chloroanthraquinone the -2- (Na salt; 1:2: 5-tri-
chloroanthraquinone, m. p. 235—236°) and -4-sulphonic
acids (Na salt; 1:4: 5-trichloroanthraquinone), the
-2 : S-disulphonic acid (crude Na2 salt), and, in pre-
sence of Hg, the -i-sulphonic acid and -4 : S-disulpnonic
acid (isolated as Na salts, and identified by conver-
sion into the corresponding chloroanthraquinones) are
obtained.

The action of gaseous Claon Na anthraquinone-1 : 5-
disulphonate in conc. H2504 with | as catalyst at
160° gives 1 :5-dichloroanthraquinone only. At-
tempts at nitration of the 1:5-, 1:8-, 2:6-, and
2 :7-disulphonic acids in conc. FI2ZS04 or oleum at
100° failed. The slow addition of ag. NaC103 to
anthraquinone-1 : 5-disulphonic acid and HC1 at
100° gives a small amount of 1-chloroanthraquinone-
5-sulphonic acid. The interaction of phthalic an-
hydride, o-chlorophenol, and Al1C13 in tetrachloro-
ethane gives 3'-chloro-4:hydroxybenzoylbenzoic acid,
m. p. 224—225°, cyclised by H2504 to 2-chloro-3-
hydroxyanthraquinone, identified by its conversion by
PC15 in xylene into 2 :3-dichloroanthraquinone (cf.
A., 1930, ilS3). H. A. Piggott.

Stereochemistry of diphenyls. Preparation
and properties of 1 :I'-dianthraquinonyl-4 :4'-
dicarboxylic acid. XVII. W. M. Stanley and
It. Adams (J. Amer. Chem. Soc., 1931, 53, 2364—
23QS).-—-Chloro-4-cyanoanthraquinone, m. p. 271—
272°, is prepared from the corresponding aminoanthra-
quinone, and hydrolysed by 86% H2S04at its b. p. to
I-chloroanthraquinone-4-carboxylic acid; the Me
ester, m. p. 187-5—18S-5°, of tins is heated with Cu
powder at 265—300° (exothermic reaction), and the
product hydrolysed by EtOH-KOH to give 1 :V-di-
anthraquinonyl-4:: 4'-dicarboxylic acid, m. p. 44S°
(block, corr.). According to X-ray data this should
be resolvable, but attempts at this by fractionation of
its di-I-menthyl ester, m. p. 298—299°, or of its
quinine salts failed. H. A. Piggott.

Constitution of alkannin. H. Raudnitz, L.
Redlich, and F. Fiedler (Ber., 1931, 64, [B],
1835—1841).—The  spectroscopic  behaviour of
alkannin in KOH and H3B03AcOH solutions differs
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so widely from that of quinizarin, 5:6:7: S-tetra-
hydroquinizarin, and naphthazarin that Liebermann
and Romer’s conception of it as an anthraquinone
derivative cannot be maintained. 1 :4-Dihydroxy-
5:6:7: 3-tctrahydroanthraquinone, m. p. 155° is
obtained from 1 :4-dihydroxy-5 :6 :7 : S-tetrahydro-
naphthalene and maleic anhydride in presence of
NaCl and AIGI3 at 180°. Technical alkannin is
purified by dissolution in ag. KOH and precipitation
with acid, followed by protracted distillation with
steam; repeated dissolution in CGH Gand precipitation
with ligroin are necessary to remove a previously
undetected nitrogenous impurity. When purified
through leucoalkannin acetate, C24H 240s, in which the
presence of two ethylenic linkings is shown by
catalytic hydrogenation, it has the composition
C15H1404. When sublimed in vac. at 300° it yields
quinizarin in small amount. Oxidation with dil.
fiN 03 affords oxalic acid. The close relationship to
naphthazarin and the formation of anthracene and
2-methylanthracene on distillation with Zn dust
indicate that the substance is 5 : S-dihydroxy-2-p-
methyl-Aay-pentadienyl-l :4-naphthaquinone. Short
action of SOCI2on alkannin leads to the formation of
the substa)ice C1GH 130 3Cl, converted by aq. alkali into
alkannin, whereas prolonged action affords the oo771-
pound CigH 120 3C12. H. Wren.

Benzanthraquinones. H. Waldmann (J. pr.
Chem., 1931, [ii], 131, 71—SI).—The interaction of
naphtbalene-1 :2-dicarboxylic anhydride with C® G
and A1GI13 (cf. A., 1930, 1292) gives, in addition to
1-benzoyi-2-naphthoic acid (Me ester, m. p. 113—
114°), 2-benzoyl-lI-naphtlioic acid (Me ester, m. p.
153—154°). The anhydride also condenses with
quinol in presence of AICI3NaCl to give 5 :8-di-
hydroxy-1 :2-benza7ithraqui7ione, m. p. 222° (Ac
derivative, m. p. 212—214°; Me?2 ether, m. p. 185—
1S6°), reduced by Sn and HCl to 5 :3-dihydroxy-'
1 : 2-be7izoxanthrone, m. p. 206°, and converted by
p-toluidine and H3 03 into 5 : S-di-p-toluidi7io-I : 2-
be7iza7ilhraqui7iO7ie, m. p. 310°. By similar condens-
ations of naphthalene-1 :2-dicarboxvlic anhydride
with appropriate substances the following are
obtained : 6(or 7)-methyl-o : S-dihydroxy-, m. p. 245—
246°; 6(or 7)-chloro-5 : S-dihydroxy-, m. p. 233—235°;
5 :6(or 7) :S-trihydroxy-, m. p. 2560—251°; 5(or 8)-
chloro-8(or 5)-hydroxy-, m. p. 204—205° (accompanied
by the intermediate ketonic acid, m. p. 261—262°);
and S(or 5)-hydroxy-5(ov S)-methyl-\ : 2-be7iza7ithra-
quino7ie, m. p. 173—175°; 5 : S-dihydroxy-, m. p. 246°,
and 5(or S)-liydroxy-\ :2 :6 :7-dibe7izanthraquino7ie,
m. p. 261—263°. The condensation of 4 :5-dichloro-
phthalic anhydride and CI0HS by the Friedel-Crafts
method gives 4 :5-dichloro-2-7iaphthoylbenzoic acid,
m. p. 207-5° (Me ester, m. p. 151°), dehydrated by
conc. H2S04 to 6 :7-dichloro-I : 2-benza7ithraqui7io7ie,
m. p. 227°. Phthalic anhydride and 1 :4-dichloro-
naphthalene yield a mixture of acids, cyclised as
before to a mixture of three dichlorobe7izanthra-
quino7ies, ang.-, m. p. 248°, and tin.-, m. p. 296° and
310°, neither of the two last being identical with the
known (ia.-dichlorobenzanthraquinone; consequently
a change in position of a Cl atom is believed to occur
during condensation. H. A. Piggott.
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Reduction products of naphthacenequinone.
L. F. Fieser (J. Amer. Chern. Soc., 1931, 53, 2329—
2341).—Improvements in the prep, of o-tetrahydro-
p-naphthoyibenzoic acid and derived tetrahydro-
naphthanthraq.uinones (cf. A., 1921, i, 861) are
described. Naphthacenequinone is obtained in 81%
yield by action of Br in AcOH on 2 :3-tetrahydro-
naphthanthraquinone. It is reduced by Sn and
glacial AcOH, or by strongly alkaline Na25204, to
2 : 3-benz-6-anthrone, m. p. about 196°, from which
it is regenerated by air-oxidation in EtOH-NaOH.
Reductive acétylation with Sn, Ac20, and NaOAc
gives naphthacenequinol diacetate, m. p. 269°; Zn
gives poor results owing to over-reduction. The
quinone is reduced by Na2S204 in a weakly alkaline
EtOH suspension to 10-hydroxy-2 :Z-benz-6-anthrone,
m. p. 230°, which enolises readily in boiling pyridine,
the solution rapidly acquiring the characteristic deep
red colour of naphthacenequinol, which disappears on
account of oxidation to quinone on shaking with air ;
énolisation also occurs with Ac2 and pyridine,
naphthacenequinol diacetate being formed. 9 :10-
Dihydro-2 : Z-benz-6-anthranol is the first product of
reduction of the -9-anthrone with Zn and alcoholic
alkali, but is best prepared, together with a little
dihydronaphthacene, by reduction of naphthacene-
quinone with Zn and aq. EtOH-NaOH for 1 hr.
(more dihydronaphthacene is formed on prolonged
reduction) ; it is dehydrated by gentle heating alone
or in EtOH, very rapidly in presence of a trace of HC1,
to naphthacene. Naphthacene is also obtained by
distillation of 2 :3-tetrahydronaphthanthraquinone
with  Zn dust. 10 : 10'-Bi-(2 : ¢-benz-Q-anthronyl)
ether, m. p. 295°, is obtained in small amount during
reduction of the quinone with alkaline Na2S20 4, and
in good yield by action of S in EtOH in presence of a
little alkali on 2 :3-benz-9-anthrone; it contains no
active H (Zerevitinov), but rapidly adds more than
1 mol. of Grignard reagent. It is oxidised by Cr03,
reduced to the anthrone by Sn and AcOH, and con-
verted into the hydroxyanthrone by a drop of HS04
in Ac20. Naphthacenequinol is produced by hydro-
lysis of its diacetate in an atm. of N2 a scries of
colour changes leading finally to a bright red solution
which in the course of a few days at the b. p. becomes
purple. Acidification at the purple stage results
immediately, and at the red stage after about 15 min.,
in a pale yellow solution containing naphthacene-
quinone and the anthrone, the products of dispro-
portionation of the quinol. The quinol is also
produced, but very slowly, by énolisation of the
hvdroxyanthrone by alcoholic alkali. The marked

tendency of completely aromatic

derivatives of naphthacene to

pass into dihydro-compounds,

and their strong colours, arc re-

garded as evidence in favour of an o-quinonoid
structure for the hydrocarbon (annexed formula).

H. A. Piggott.

i¢»-Benzanthraquinone series. H. Waldmann

and H. Mathiovetz (Ber., 1931, 64, [B], 1713—

1724).—2-Amino-3-naphthoic acid is diazotised and

converted into 2-cyano-3-naphthoic acid hydrolysed

by H2504 in AcOH to naphthalene-2 : 3-dicarboxylic

anhydride, m. p. 246°. This condenses with AlCl3
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in CéHc to 2-benzoyl-3-naphthoic acid, m. p. 209-5°
(Me ester, m. p. 119—120°), converted by Al1C13 and
NaCl at 130—140° into 2 :3-benzanthraquinone,
m. p. 294°. With PhMe the anhydride affords
2-p-toluoyl-3-naphthoic acid, m. p. 214°, transformed
by the successive action of S0C12 and AlC13 in CS2
into 2-methyl-Q : 7-benzanthraquinone, m. p. 240—
242°. PhCl vyields successively 2-p-chlorobenzoyl-
3-naphthoic acid, m. p. 232° (Me ester, m. p. 113°), and
2-chloro-G: 7-benzanthraquinone, m. p. 245°, converted
by cone. Nli3solution and CuCl2at 230° into 2-amino-
6 : 7 -benzanthraquinone, not molten below 310°.
p-Chlorophenol smoothly affords I-chloro-4-hydroxy-
6 : 1-benzanthraquinone, m. p. 289°, converted by PC15
at 160°into 1: i-dichloro-6:7-benzanthraquinone, which
with NH,Ph orp-toluidine in presence of KOAc and Cu
powder at 1S5° gives 1 :4-dianilino-, m. p. above 310°,
and 1 :4-di-p-toluidino-G : I-benzanthraquinone, not
molten below 310° respectively. 1 :4-Di-p-toluene-
sulphonamido-6 : 7-benzanthraquinone, m. p. 290—
291°, from the dichloro-compound, p-toluenesulphon-
amide, KOAc, and Cu(OAc)2in PliNO., at 200—210°, is
transformed by conc. H2S04 at 100° into 1 :4-di-
amino-6 : I-benzanthraquinone, not molten below 310°.
1-p-Sidj)ho)iamido - 4-hydroxy-6 : 7-benzanthraquinone,
m. p. 281° from the 1-chloro-compound, vyields
1-amitw-4-hydrbxy-G : 1-benzanthraquinone, m. p. 295°.
Naphthalene-2 : 3-dicarboxylic anhydride with the
requisite quinol or substituted quinol in presence of
Al1C13 and NaCl affords the following compounds:
1 :4-dihydroxy-6 :7-benzanthraquinone, m. p. 304°,
converted by Me p-toluenesulphonate and 1v2C03 in
trichlorobenzene at 170—1S0° into 1 :4-dimethoxy-
6 : 7-benzanthraquinone, m. p. above 310°, and reduced
by Sn and conc. HC1 to 1 :4-dihydroxy-6 : 1-benzox-
anthrone, m. p. 229°; 2-chloro-Y :4-dihydroxy-6 :7-
benzanthraquinone, m. p. 295—296°; 1 :4-dihydroxy-
2-methyl-6 : 1-benzanthraquinone, m. p. 274—275°;
1:2: 4-trihydroxy-6 : 1-benzanthraquinone, not molten
below 310°. 1 :4-Diliydroxy-2 :3 :6 : 7-dibenzanthra-
quinone, m. p. above 310°, is derived from 1 :4-di-
hydroxynaphthalene and 4-hydroxy-\-methyl-6 : 7-
benzanthraquinone, m. p. 270°, from p-cresol. Since
phthalic anhydride and a-naphthol yield a-hydroxv-
naphthacenequinone, the analogous product from
naphthalene-2 : 3-dicarboxylic anhydride is regarded
as 1-hydroxy-2 :3 :6 :7-dibenzanthraquinone, not
molten below 310°. CI10H8 in presence of AICI13 and
CS2 gives a mixture of 2 :1'- and 2 :2'-naphthovl-
naphthalene-3-carboxylic acid converted by ring
closure into 2 :3:6 :7-dibenzanthraquinone, m. p.
371—372° and 1:2:6: 7-dibenzanthraquinone, m. p.
229°, separable from one another by crystallisation
from C6Hs. 2-p-Chlorobenzoyl-3-naphthoic acid is
converted by Na2C03, Na2S03, and CuS04in H,0 at
180° into Na 2-p-sulphobenzoylnaphthalene-3-napklho-
ate, transformed by 5% oleum at 150° into 2 :3-benz-
anthraquinone-2 : 2-disulphonic acid. H. Wren.

Action of sodium sulphide on dihromo-3 :10-
perylenequinone. K. Brassand E. Tengler (Ber.,
1931, 64, [B], 1646— 1649).—Perylene (improved
prep, given) is transformed successively into 3 : 10-
perylenequinone, decomp. 350°, and dibromo-3 :10-
perylenequinone, decomp, above 400°, which when
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reduced and benzoylated affords the Bz2 derivative
of dibromoperylene-3 : 10-
quinolj m. p. 238°. Di-
bromoperylenequinone is
converted by Na2S at
210—250° into bromodi-
3 :10-perylenequinonyl sul-
phide (1), reduced and
benzoylated to the Bz4
derivative of  bromodi-
3 : 10-perylenequinyl  sul-
pliide, darkening at 240°

but not molten below 300°. H. Wren.

Crystalline solvates of rotenone. H. A. Jones
(J. Amer. Chem. Soc., 1931, 53, 2735—2741).—Cryst.
solvates of 1 mol. of rotenone and 1 mol. of C6HB
CCl14, and CHC13, and of 2 mols. of rotenone and 1 mol.
of AcOH are prepared. These compounds, when
heated, lose the solvents of crystallisation and then
melt at 171—179°. Solvates were not formed with
COMe,, PhCI, AcOEt, EtOH, and ethylene dichloride.

H. Burton.

“Yellow compounds™ from decomposition
of rotenone in solution. H. A. Jones and H. L.
Haller (J. Amer. Chem. Soc., 1931, 53, 2320—2324).
—On exposure to air a pyridine solution of rotenone
deposits a mixture of dehydrorotenone and rotenon-
one; the same changes are undergone more slowly
in other solvents, e.g., COMe2 CHC13, diacetono
alcohol, and amylene dichloride. Similar changes are
observed with dihydro- and iso-rotenones in pyridine.

H. A. Piggott.

Rotenone. XII. Derivatives of rotenol. H. L.
Haller and F. B. LaForge (J. Amer. Chem. Soc.,
1931, 53, 2271—2275).—Dehydrodihydrorotenol, m. p.
171°, is produced from dihydrorotenol by action of
alkaline K3Fe(CN)6, and is reconverted into it by Zn
and KOH; it does not give an oxime, and is un-
affected by boiling Ac20 and NaOAc. Dehydro-
rotenol, m. p. 124°, is similarly prepared from and
reconverted into rotenol, but with H2 and Pt02 gives
dehydrodihydrorotenol and dehydrodihydrorotenolic
acid, m. p. 206° [Ac derivative (mixed anhydride),
m. p. 136°]; the last-named is also the product of
reduction of dihydrorotenonic acid with Zn and aqg.
KOH. Rotenol is converted into isorotenol by
H2504AcOH at 100°, and this is reduced (Clemmen-
sen) to dcoxyhorotenol, m. p. 149°, and consequently
rotenol and fsorotenol arc regarded as having ketonic
structures; the optical inactivity of isorotenol is also
at variance with the alternative alcoholic structure.

H. A. Piggott.

Deguelin. 11. Relationships between degue-
lin and rotenone. E. P. Clark (J. Amer. Chem.
Soc., 1931, 53, 2369—2373).—The oxidation of

deguelic acid with alkaline H20 2gives derric acid, and
with alkaline KMn04, risic acid; these are therefore
obtained from deguelin by methods similar to those by
which they are derived from rotenone (cf. A., 1930,
967; this vol., 491). Dihydrodeguelic acid, obtained
by reduction with H2 and Pt, is identical with “ de-
hydrodihydroxy-3-dihydrorotenonic acid ” (this vol.,
491), and is oxidised by alkaline H20 2to derric acid.
Catalytic reduction (Pt and H2in AcOH) of dehydro-
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deguelin gives a dihydro-derivative identical with
dehydro-p-dihydrorotenone (this vol., 491), and con-
verted by oxidation with Na2Cr20 7 in ag. AcOH into
oxydehydrodeguelin, CZH200R m. p. 303°, and by Zn
and aq.-EtOH-KOH into dihydrodeguelic acid. A
non-phenolic mono-Ac derivative of deguelic acid,
m. p. 128—129° is obtained by action of a large
excess of Ac20 in pyridine. H. A. Piggott.

Toxicarol. 1l. Acetyl derivatives. E. P.
Clark (J. Amer. Chem. Soc., 1931, 53, 2264—2271;
cf. A., 1930, 1223).—With Ac20 and anhvd. NaOAc
toxicarol gives a Ac2 derivative, m. p. 233—236°,
reduced by H2 and Pt in AcOH to diacetyldihydro-,
m. p. 238—240°, and monoacetyldihydrodeoxy-toxicarol,
m. p. 156°; the last-named gives dihydrodeoxytoxicarol,
m. p. 188°, with NaOMe-MeOH. Toxicarol itself
is reduced catalytically to diliydro-, m. p. 206—209°
[Ac, m. p. 207° (sinters 200°) and Ac2derivatives], and
oxidised by alkaline K3e(CN)O0 to dehydro-toxicarol,
m. p. 223° (Ac derivative, m. p. 231—232°). De-
liydrotoxicarol and its Ac derivative on hydrogen-
ation give dihydro- and acetyldihydro-toxicarol.
The action of I in EtOH-KOAc converts toxicarol into
an iododehydro-derivntive, (highest) m. p. 225°,
reduced by Zn and AcOH to dehydrotoxicarol. Oxid-
ation of dihydrotoxicarol with alkaline K3Fe(CN)O
gives dehydrodihydrotoxicarol, m. p. 260°. The inter-
relations of the above products are regarded as indic-
ating the presence of only one true OH group in
toxicarol. H. A. Piggott.

Bitter substances. [1l1l. Constitution of iso-
alantolactone. K. F. W. Hansen (Ber., 1931, 64,
[B], 1904—1908).—The proportion of alanto- to
isoalanto-lactoneis determined by treating the mixture
with a small excess of diazomethane in Et20, removing
the precipitated adduct of diazomethane and the
fsolactone, and isolation of the adduct of diazo-
methane and alantolactose from the filtrate. Dihydro-

r<n r'TT-n_m isoalantolactoiie is ozonised
y y v | in CHC13 and the ozonide is
/1eyjr Arr__ lirr\r decomposed with H20, thus
CH2 CM« ph yielding CH20, HCO02H, and
\''v ) . the ket°-lactone . m- P-
Mt it 204—205° semicarbazone,

2 y '’ m. p. 232—233° (decomp.)],

reduced by Zn-Hg and conc. HC1 and subsequently
dehvdrogenated by Se to 2-ethylnaphthalene (picrate,
m. p. 69—70°). Dihydroisoalantolactone is therefore
(I1). The expected displaceability of the double link-
ing in the substance is achieved by the action of HC1in
Et20, whereby a difficultly separable mixture of two
monohydrochlorides, m. p. about 145° and about 135°,

CH, CH?2
C CH—O-CO C " CH-0—CO
CH2°H \ h—C)HMe ch,\ h a? = c®Me
CH.; CMe CH, CH, CMe CH.
CHp\'H \'H >
(1) (i)

respectively, is obtained. When heated above their
m. p. the hydrochlorides lose HC1 quantitatively;
that of m. p. 145° regenerates the original bitter
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substance, whereas that of lower m. p. affords an
isomeric compound, m. p. 90—91°. Treatment of the
ozonide from isoalantolactone with boiling H20 is
accompanied by complete resinification; CH20 and
HCOZ2H are identified in the ag. distillate. Addition
of K2Cr20 7 and H2504 and subsequent distillation
gives AcOH derived from pyruvic acid. fsoAlanto-
lactone is therefore (111). H. Wren.

Santoninseries. XVI. Constitution and oxid-
ative degradation of santonin. E. W edekind and
lv. Tettweller (Ber., 1931, 64, [B], 1796—1S02;
cf. this vol., 490).—Santonin chlorohydrin does not
react with Br in CHC13 and a-santonin oxide is stable
towards perbenzoic acid. The last-named substance
transforms santonin in CHCI13 into a-santonin oxide,
m. p. 214° (formerly designated santonin oxide), and
~-santonin oxide, m. p. 157°. Hydrogenation of the
P-compound in presence of Pt-black and MeOH leads
to a-dihydro-$-santonin oxide, m. p. 146°, and p-di-
hydro-$-santonin oxide, m. p. 117°. 03 in CHCI13
affects the oxide ring of a-santonin oxide, giving an
ozonide, Cir,H180,,, m. p. 189°,

MeC H, n.pn converted by boiling H20 into

o -CHMe H202 and santoninketodicarb-
¢Ooir H oxylic acid (1) (formerlysanton-
H» onic acid), m. p. 207—20S°.

CO.II- H which titrates as a monobasic
Me e ) or trlbas_lc acid |n_cold and

hot solution respectively; the

oxime, decomp., 22S and quinoxaline derivative,

C21H2205N2, m. p. 289° (decomp.), are described.
Hydrogenation in presence of Pt-black affords
dihydrosantoninl‘clodicarboxylic acid, m. p. 174°,
whereas oxidation with alkaline KMn04 gives hept-
ane-ppsi-tetracarboxylic acid, m. p. 165—166° (de-
comp.). a-Dihydro-a-santonin oxide is converted by
03 in CHC13 into dihydrosantoninketodicarboxylic
acid. Santonin arid alkaline 1lvMnO04 yield heptane-
tetracarboxvlic and santoninketodicarboxvlic acid.
H. Wren.

Oocyan. |. R. Lemberg (Annalen, 1931, 488,
74—90).—The pigment is isolated either by treatment
of the egg-shells with HC1 in MeOH, removal of acid
and porphyrin by agitation of the solution with
anhyd. Na2CO03, and transference of the pigment to
Et.,0 or by adsorbing the pigment on the albumin
coagulate from aq. HC1, esterifying the MeOH extract,
and, after transference to EtaO, removing porphyrin
ester and other impurities by Willstatter’s method.
Oocyan Me ester, m. p. 233—234°, is hydrolysed by
Na2C03 in MeOH to oocyan. Analytical data com-
bined with determinations of OMe indicate the prob-
able formula C28H31_330®3for the ester and hence the
presence of three pyrrole rings. In its properties the
pigment shows many analogies with the bile pigments.
With HNO_, it gives a reaction similar to that of
Gmelin, is relatively unstable, particularly towards
alkali, and gives a marked change of colour towards
green with Zn(OAc)2. In its absorption spectrum,
which shows only an indistinct band in the extreme
red, oocyan differs entirely from the bilicyanin
class, and the Zn salt does not exhibit the typical
fluorescence or the absorption in the red. If the
solution of the Zn salt is rendered feebly alkaline
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with NH3 and preserved, fluorescence bands are
developed and HC1 liberates a typical bilicyanin.
Treatment of different samples of biliverdin with HC1
and MeOH leads to the isolation of a substance similar
to or identical with oocyan Me ester, which is presentin

very small proportion. H. Wren.
Colouring matter of paprika. V. Natural
and synthetic esters of capsanthin. L. Zech-

meister and L. VON Cholnoky (Annalen, 1931, 487,
197—213; cf. A., 1930, 479).—Modified directions are
given for isolating the coloured wax from the fruit of
Capsicum annuum. On hydrolysis with KOH in
MeOH, this yields capsanthin, m. p. 177—17S°.
C3iH50°3 (or C30H500 3) (not C31H40 3, as hitherto), a
yellow cryst. dye, and oleic, myristic, palmitic,
carnaubic, and some stearic and unidentified un-
saturated acids. Carotene was also isolated. Caps-
anthin, therefore, occurs as mixed esters. The same
acids are obtained from the colourless waxes. Estéri-
fication of capsanthin by acyl chlorides in pyridine
solution (diaeetate, m. p. 145—146°; dipropionate,
m. p. 140°; dihexoate, m. p. 102°; diniyristale, m. p.
88°; dipalmitate, m. p. 85°; distearate, m. p. 84°;
dioleate, m. p. below room temp. ; dibenzoate, m. p.
121—122°) shows the presence of 2 OH groups, the
third O atom forming part of a ringor COgroup. The
synthetic esters, like the natural products, crystallise
in several forms, and mixtures resemble the natural
wax in having varying properties, and in being difficult
to separate. The diacetate, dihexoate, dipalmitate,
and distearate wereperliydrogenated, and then yielded
perhydrocapsanthin on hydrolysis. Capsanthin is
possibly a mixture. All m, p. were taken on a Berl
block. R. S. Cahn.

Vegetable dyes. XXXI. Constitution of
second form of carotene (a-carotene). P.Karrer
andR.More. XXXII. Composition of physalien.
P. Karrer and B. Pieper. XXXIIl. Constitu-
tion of the xanthophylls. R. Nilsson and P.
Karrer. XXXIV. Dihydrolycopene. P. Kar-
rer and R. Morf (Helv. Chim. Acta, 1931,14, 833—
838, 838, 843—845, 845—846).— XX XI. Dihydro-a-
carotene on complete hydrogenation absorbs 10 H2
in accordance with its constitution; oxidation with
alkaline KMnO04 gives aa-dimethylglutaric acid,

pointing to C H , < ][ C I I - CHiCMe-CH]2

CH-CH: [CH-CMe:CH-CH]2: C < A |~c§ ‘>“CH2 as

the formula for a-carotene. Hydrolysis of its ozonide

gives geronic acid.

XXXI11. A small amount of azelaic acid is obtained
by ozonisation of cryst. physalien, but not of zeaxan-
thin, and therefore the dye is not homogeneous, but
contains the zeaxanthin ester of an acid,
CHR:CH-[CHZ2]--COoH, probably oleic acid.

XXXII1. Thexanthophyll, m.p. 1S8° from nettles on
catalytic hydrogenation followed by 30% HBr-AcOH
at 150° gives an unstable dibromo-derivative, which
at 100° passes into a mixture of mono( ?)bromo-
derivatives ; this mixture, when reduced with the
Zn-Cu couple and AcOH-H20-Et20, gives a hydro-
carbon, C40H 78, b. p. 244—250°/0-16 mm., [a]D+0-51°
in Et2 (of the same order as perhydrocarotene).



ORGANIC chemistry.

From the value of [a]D it is considered that the
xanthophyll contains a considerable amount of the
a-form, corresponding with a-carotene.

XXXIV. Lycopene when reduced with Al-Hg
moist Et20 passes into a cherry-red, unstable dihydro-
derivative, m. p. 70° (sinters above 60°).

H. A. Piggott.

Conjugated double linkings. XVIII. Con-
stitution of safran dye. R. Kuhn and F. L’Orsa
(Ber., 1931, 64, [B], 1732—1736).— Oxidation of
crocetin with Cr03yields AcOH in amount indicating
the presence of 4 Megroups. Thisresultis notin har-
mony with the crocetin formula C19H 220 4, but agrees
with C2H2404. This view is confirmed by fresh
elementary analyses, determination of the equiv. of
tetradecahydrocrocetin and of the sap. val. of its
Me2 ester, and by the rontgenographic determination
of the mol. wt. of crocetin Me, ester. Crocin is there-
fore C4H B0, B whilst crocetin is probably
CO02H-[CMe:GH-CH:CH]3-CMe:CH-C02-H. Crocetin
Me2 ester, m. p. 222-5° (corr.), perliydrocrocelin Me2
ester, C2,H4,03 m. p. 27°, and perhydrocrocetin are
incidentally described. H. Wren.

Polyterpenoids. 1V. Elemic acid. L. Ruzic-
ka, J. R. Hosking, and A. wick (Helv. Chim. Acta,
1931,14, SI1 1—S20).—Themethod of isolation of elemic
acid has been improved, and the previous analyses
have been confirmed (cf. A., 1924, i, 1132). It gives
with Se at 340° 1:2: 7-trimethylnaphthalene and a
hydrocarbon, C,,Hn, m. p. 136—137°, b. p. about 350°,
and on dry-distillation adchydrationp/wZz?icf,C27H 4002,
m. p. 200° (not quite pure); it forms additive com-
pounds, m. p. 222—223° and 15S°, respectively,
with H’CO,H and Ac20 ; these give the acid on long
heating with EtOH. Its Me, m. p. about S0°, b. p.
250—253°/0-2 mm., and Et, m. p. 115—117°, b. p.
26S—270°/0-4 mm., esters show an optical exaltation
correspondingwith two double linkings; hydrogenation
of the acid in presence of Pt02 gives a mixture from
which a di/ii/dro-derivative, m. p. 246—247° (Et ester,
m. p. 90°), is isolated. Reduction of the Me ester with
Na and amyl alcohol gives a substance, C27H440 2, b. p.
255°/0-5 mm. Elemonic acid (loc. cit.) contains 2
active H atoms (Zerevitinov), and its Me ester, m. p.
146-5—147°, unlike the acid itself, forms an oxime,
m. p. 1S4°.  On treatmentwith 03in CCl4 elemic acid
absorbs 6 0, but no definite products were isolated.

H. A. Piggott.

Isoprene and caoutchouc. XXXIV. Molecules
or micelles in a caoutchouc solution. XXXV.
Soluble and insoluble caoutchouc and fraction-
ation of caoutchouc. H. Staudinger and H. F.
Bondy [with, in part, J. Joseph and E. O. Leupold]
(Annalen, 1931, 488,127— 153, 153—175).—XXXI1V.
A distinction is drawn between depolymerisation, the
rupture of larger to smaller mols. of the same poly-
meric homologous series and ultimately to the mono-
merides, and disaggregation, the rupture of complexes
to ready-formed colloidal particles. The viscosity
of caoutchouc solutions exhibits greater alterations
in the <values than does that of polystyrene solu-
tions, but it is considered improbable that two com-
plex, colloidal hydrocarbons should have a completely
different structure, and the difference is attributed to
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the greater sensitiveness of caoutchouc in consequence
of the presence of double linkings. In dil. solution
in tetrahydronaphthalene, caoutchouc exhibits only

inslight deviations from the Hagen-Poiseuille law; in
gel solutions the deviations are more pronounced and
increase with increasing concentration. For the de-
termination of the mol. wt. of the most complex
caoutchouc fractions by measurements of viscosity,
it is necessary to use very dil. solutions; with pro-
ducts of mean mol. wt. 40,000 or less, the deviations
from the Hagen-Poiseuille law are so slight that they
may be neglected. Decrease in the viscosity of caout-
chouc solutions in tetrahydronaphthalene by agitation
is not observed in the absence of 02. Caoutchouc of
all degrees of complexity suffers marked degradation
when heated at 60° in tetrahydronaphthalene. The
presence of traces of 02 causes caoutchouc to dissolve
much more rapidly in tetrahydronaphthalene and to
yield sols of much lower viscosity than in the pre-
sence of N2. The stability of solutions of crude
caoutchouc in contrast to those of purified or syn-
thetic caoutchouc is duo to the presence of anti-
catalysts which inhibit oxidation. Precipitation of
aged and fresh Hevea latex and examination of the
viscosity of solutions of the ppts. shows that these
are much more mobile than solutions of caoutchouc
in CG16, probably because of the nearly spherical
form of the latex droplets.

XXXV,
plete absence of light and 0 2 leads to the conclusion
that two types must be distinguished. *“ Sol. caout-
chouc,” built of thread mols., has the same structure
as polystyrene and constitutes a mixture of polymeric
homologues («=500—3000) separable by solvents into
fractions. The simplest members have mean mol.
wt.< about 100,000 and are sol. in Et20, whereas the
higher members swell in Et20 but dissolve in CG1B
The most complex products have mol. wt. about
225,000 and the mols. are about 1-5 jl1long and about
3-0 A. in diameter. Pummerer’s “ gel caoutchouc,”
sol. in CbH b, is a higher fraction of this sol. caoutchouc
and consists of thread mols. The second variety,
“insol. caoutchouc,” swells strongly in CBH Bor CHC13
and is regarded as a three-dimensional macromol.
Pummerer’s “ total caoutchouc ” obtained by puri-
fying latex with NaOH consists of varying mixtures
of sol. and insol. caoutchouc. Fresh latex contains
little insol. caoutchouc, which constitutes aged latex
almost exclusively. The transition from the sol. to
the insol. variety occurs very readily on contact with
air and most rapidly with the fractions of high mol.
wt. The change takes place by conversion of the
thread mols. into three-dimensional macromols. by
O atoms which cannot be detected analytically, since
a single O atom suffices for the union of 2 chains of
mol. wt. 150,000. The insol. variety can be rendered
sol. by chloroacetic and other acids or air; the product
is of low viscosity and the action is not therefore a
reversal but a rupture of the three-dimensional mols.
into short pieces, which again are thread mols., and
therefore sol. The majority of the chemical changes
of caoutchouc take place with marked degradation of
the chains; the products are in the main derivatives
of hemicolloidal material. As a consequence of the
profound degradation, the same products are derived

Fractionation of caoutchouc in the com-
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from sol. and insol. caoutchouc. The few points of
union at which the long chains of sol. caoutchouc are
joined in the three-dimensional macromols. of insol.
caoutchouc cannot be detected analytically. The
union of long thread to three-dimensional mols. in-
fluences the physical properties, particularly the
solubility, in a very marked degree, but not the
chemical properties, since the majority of the isoprene
residues remain intact after union. Polystyrene (»=
about 3000) with the same length of chain as a non-de-
graded, sol. caoutchouc (u=1500), behaves similarly
with regard to swelling and viscosity, but differs in not
exhibiting ageing phenomena. This is explained,
since by reason of the saturated C chains it is not
autoxidisable and formation of three-dimensional
mols. cannot occur. H. Wren.

Rearrangement of acetylenecarbinols from
fenchone and tetraliydrocarvone to aldehydes.
H. Rube and F. Kuenzy (Helv. Chim. Acta, 1931,
14, 708—71S; cf. A., 1926, 821).—The action of Na
and C2H2 on fenchone gives in small yield ethinyl-
fenchyl alcohol, b. p. 89°/12 mm. (Ag salt)’, which when
heated with S6% HCO02Il undergoes rearrangement
into fenchylidcneacetaldehyde, b. p. 121—123°/30 mm.
[sen]wicarbazone, m. p. 214° (decomp.); oxime, resin-
ous].

Interaction of tetraliydrocarvone with C2H2 and
NaNH2in CéHo0similarly gives 2-methyl-o-\sopro~pyl-\-
ethinylcydohexanol, b. p. 104°/9 mm. {Ac derivative,
b. p. 112—113°/9 mm.), converted by 70% HCO02H
into 2-methyl-5-isopropylcydohexylidcjie -1 -acetalde -
hyde (I) [semicarbazone, m. p. 139—140° (decomp.);
oxime, b. p. 150—153°/10 mm.]. Hydrolysis of the
oxime with aq. oxalic acid gives tetraliydrocarvone,
but the semicarbazone, in contrast, regenerates the
aldehyde. With MgEtBr (2 equivs.) (I) gives y-
hydroxy -S-2 -niethyl-5-\sopropylcydohexyliwnebutane,
b. p. 112°/12 mm. with partial decomp, into H.,0 and
a hydrocarbon, C14H24, b. p. 108—109712" mm.
Hydrogenation of (1) in presence of Ni gives 2-methyl-
5-isopropylcydohexyl-1-acetaldehyde, b. p. 103—104°/
9 mm. [semicarbazone, m. p. 17S—179°; oxime, m. p.
S7° (decomp.)]. Oxidation of (1) with alkaline
IvMno 4 gives asopropylsuccinic and (probably) Ci-iso-
propyladipic acids. * H. A. Piggott.

Hydroxycamphor. 1V. 3-Hydroxycamplior
and 2-hydroxyepicamphor, and 3-hydroxycam-
phor-3-carboxylic acid and 2-hydroxy-2 :3-
oxidocamphane-3-carboxylicacid. J.Bredt[with
M. Fischer] (J. pr. Chem., 1931, [ii], 131, 49—67).—
2-Hydroxyepicamphor is converted into an equili-
brium mixture with 3-hydroxycamphor by heating
with conc. aq. KOH, but not by heating alone at
200—210°, or with pyridine or quinoline. The form-
ation from camphorquinone by the cyanohydrin
reaction of two apparently stereoisomerfc hydroxy-
camphorcarboxylic acids, m. p. 184° and 206—207°
(cf. J.C.S., 1901, 79, 377), is confirmed. Both give
the same acetate, m. p. 90—91°, but in the case of the
acid of m. p. 184° it is accompanied by an oil that
slowly solidifies on keeping and is then identical with
the acetate of m. p. 90—91°. This acetate gives on
hydrolysis the higher-melting acid, and is slowly de-
carboxylated at i 15—120° to 3-acetoxycamphor, un-
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accompanied by any epicamphor derivative. This
behaviour, and the formation of both 3-hydroxycam-
phor and 2-hydroxyepicamphor from either of the
hydroxycarboxylic acids by decarboxylation (loc. cit.)
is explained by lactonisation followed by decomp, to
the dienolic form, which can rearrange in two ways in
the case of the hydroxy-acids, but not in that of the
acetoxv-acid :

PTr ~Q(OR)-CO,H

C3H 14<CO

psTthV(>OH Y (R—H) CHXkg*'OH+
CH-OAc

B14<CqjJ.OH 01 = *'8M1<C00

The acid, m. p. 20S—209°, obtained by oxidation
of bornylene-3-carboxylic acid with KMn04 (A., 1909,
ii, 499), is not identical, but isomeric, with 3-hydroxy-
camphor-3-carboxylic acid, differing in cryst. form,
and in the m. p. (110—112°) of its monoacetale
(+2H20), m. p. SI—S2°. Itisregarded as 2-hydroxy-
2 :3-oxidocamphane-3-carboxylic acid.

H. A. Piggott.

Transformations of camphorquinone. |II.
Camphorquinone diethylacetal and its rearrange-
ment into 2-hydroxyepicamphor. M. Bredt-
Savelsberg and E. Bund (J. pr. Chem., 1931, [ii],
131, 29—48).—Camphorquinone diethylacetal does
not react with the usual ketone reagents, but with
MgMel gives p-hydroxyhomocamphor diethylacetal, b.p.
130—135°/11 mm., which possesses a single active H
atom (Zerevitinov), and on keeping gradually passes
into p-hydroxyhomocamphor, m. p. 199°. The pre-
sence of a CO group in the original substance is also
proved by its reduction by Na and EtOH to p-hydroxy-
camphor diethylacetal, b. p. 126—130°/12 mm., which
is oxidised by KMn04 to camphoric acid, and hydro-
lysed by aq. H2S04 to p-hydroxycamplibr, and by
MeOH-fICI to its bimol. Me ether and a small amount
of a substance, CAH”~O”.,, m. p. 255—257°; with
65% H2S04 as hydrolysing agent the by-products are
epiborneol {dinitrobenzoate, m. pi. 103°) and an iso-
meride {dinitrobenzoate, m. pi. 152°). The following
dinitrobenzoates are also described : rt-liydroxycamphor,
m. pi. 129° (additive compound with a-naphthylamine,
in. pi.. 184°); p-hydroxycamphor, m. p. 151—152°
{—oi-naphthylamine, m. pi. 154°); borneol, m. pi. 154 ,
[x][;4-13-3S° in toluene (+ a-naphthylaviine, m. p.
140-5°); isoborneol, m. pi. 133°, [a]ji +7-19" (+-“-
naphthylamine, m. pi. 148°); epiiborneol {-\-a-naphthyl-
amine, m. p. 164°). An improved method of pirepi. of
epicamphor is described in which bornylenecarbonyl
cliloride is heated with NaN3at 90° until the calc. vol.
of N, is evolved, and the resulting product hydro-
lysed with conc. HC1 until the calc. vol. of CO, is
evolved. H. A. Piggott.

Cedrenene, CINH.2, and its transformation into
cedrene. A. Blujiaxn and L. Schulz (Ber., 1931,
64, [B], 1540—1545: cf. A., 1929, 1076).—Cedrenol,
m. p. 103—104°, obtained by autoxidation of cedar-
wood oil, is converted by NaOAc and Ac20 at 130°
into cedrenene, di5 0-944, aD 4-148° 20'. When in
contact with Ac.,0 or when distilled under ordinary
pressure, the hydrocarbon is partly converted into a
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solid polymeridc, from which it issmoothly regenerated
when heated. Cedrenehe dibromide has m. p. 93—
95° (decomp.), [aln —375-4° in C6HG The hydro-
carbon is also obtained by reduction of cedrenono by
Ponndorf’s method or by treatment of cedrol with
100% HCOaH and oxidation of the Z-cedrene thus
produced with 02 in presence of a Co drier. It is
reduced by EtOH and Na to cedrene, identified as
cedrenonesemicarbazone. The purest Z-cedrene, <45
0-9340, aD —85° 00", is obtained by treatment of
cedrol, C15H2®, with HCO2H. Conversion of cedrene
into cedronone and treatment of the ketonesemicarb-
azone according to Wolff-Kishner yields a less highly
optically active product. H. Wren.

Synthesis of furyl ketones with sodamide.
N. Maxim (Bull. Soc. chim., 1931, [iv], 49, 891—
S97).—When treated with NaNH, in CG G 2-furyl
ketones, C4H30-CHR-CH2-COPh, "yield Na deriv-
atives which on alkylation give the ketones,
C,H30-CHR-CHR'-COPh. The latter with NaNH2in
PhMe are similarly converted, although with greater
difficulty, into ketones, C4H30-CHR-CR'R'"-COPh,
the yields being very small when R is an aromatic
radical. Cryst. oximcs, scmicarbazones, and phenyl-
hydrazones were not obtained. Thus fl-2-fnryl-fi-
etliylpropiophenone affords $-2-furyl-%-methyl-$-cthyl-,
b. p. 178°/19 mm.; [i-2-furyl-cfx-dimcthyl-fi-ethyl-, b. p.
182°/23 mm.; $-2-furyl-a$-diethyl-, b. p. 152°/18 mm.,
and Q~-furyl-uufi-triethyl-propiophenone, b. p. 176°/
12 mm. $-2-Furyl-$-propylpfopiophenone, b. p. 190°/
IS mm. (semicarbazone, m. p. 94°), from MgPrBr and
furfurylideneacetophcnone in Et20 (yield 70%),
similarly gives [32-furyl-a-methyl-, b. p. 195°/28 mm.,
and ~2-furyl-aa-dimethyl-~-propylpfopiophenone, b. p.
205°/50 mm., and @2-/«ryZ-(3-phenylpropiophenone
affords  $-2-furyl-$-ip)ienyl-oi-?nethyl-, b. p. 222°/
22 mm., $-2-furyl-$-phknyl-ua.-dimethyl-, b. p. 226°;22
mm.,and $-2 -furyl-$-phcnyl-y.-cthyl-2)ropiophenonc, b. p.
275 1 78 mm. (yield 60%, together with an indefinite
fraction of higher b. p.). R. Brightman.

Action of mixed magnesium organo-com-
pounds on furylideneacetone. N. Maxim (Bull.
Soc. chim., 1931, [iv], 49, 887—S91).—MgMel,
MgBu8l, Mg fsoainyl bromide, and MgPhBr with
furylideneacetone yield almost exclusively resinous
products. MgEtBr in Et20 gives y-2-furylhexan-s-
one, b. p. 120°/20 mm. (semicarbazone, m. p. 112°)
(yield, 50%). y-2-Furyl-$-methylhexan-z-one (61%),
b. p. 135°/55 mm. (semicarbazone, m. p. 148°), S-2-
furylhepta7i-(I-one (50%), b. p. 115°/18 mm. (semi-
carbazone, m. p. 90°), and ~-2-furyhnethylheptan-[i-o)ie,
b. p. 116°/1S mm. (semicarbazone, m. p. 100°), are

similarly obtained from MgTVBr, MgPraBr, and
MgBiriBr, respectively. R. Bright.man.
Derivatives of 4-phenylchroman. P. C. M itter

and P. K. Paul (J. Indian Chem. Soc., 1931, 8, 271—
276).—2 :4 - Dimethoxvbenzophenone, Et bromo-
acetate, and Zn in CG1Ggive Et p-hydroxy-2 :4-di-
methoxy-$$-diphcnylpropionate, m. p. 79—80°, which
could not be dehydrated by Ac20 and NaOAc, or by
AcCl, but passed on distillation in vac. into Et 2 :4-di-
methoxy-$$-diphenylacrylate (1), b. p. 228—232°/Il
mm. This is hydrolysed to the corresponding acid,
m. p. 169—170°, which with AcCl and AcOH gives
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i-methoxy-4-plienylcoumarin, m. p. 114—115° (also
obtained by methylation of the condensation product
of Et benzoylacctate with resorcinol). This with Na
and dry EtOH yields 2-liydroxy-4-methoxy-"-dipihenyl-
propyl alcohol, b. p. 253—254°/10 mm., which is con-
verted by dry HC1 in EtOH into 7-methoxy-4-p>henyl-
chroman, b. p. 203—204°/10 mm. Reduction of (I)
by Na-Hg gave 2 :4-dimeihoxy-$$-diphenylpropionic

acid, m. p. 129—130° (Et ester, m. p. 54°). Resorcinol
Me2 ether, veratroyl chloride, and AlCl13 give
2:4:3": 4'-tetramethoxybenzophenone, ill. p. 126°,

which with Et bromoaeetate and Zn in CGH G followed
by hydrolysis with alcoholic alkali, yields 2:4:3": 4'-
tetrainethoxy-fifi-dijrfienylacrylic acid, m. p. 157°, re-
duced by Na-Hg to 2:4:3': 4'-tetramethoxy-"-di-
phenylpropionic acid, m. p. 121°, and converted by
AcCl and AcOH into I-methoxy-4-(Z' :4'-dimethoxy)-
g>hcnylcoumarin, m. p. 163°. The same coumarin
derivative is obtained in better yield when veratroyl
chloride is condensed with Et sodioacctoacetato in
Et,0, the product hydrolysed with 10% aq. NH3 at
40—50°, and the resulting veratroylacetic ester (which
decomposes on distillation in vac.) treated with resor-
cinol Me2 ether and conc. H2504 at 0°. It is also
formed by methylating 1-hydroxy-4-(:V : -i'-dimetJioxy)-.
phenylcoumarin, m. p. 236°, prepared from Et vera-
troylacetate, resorcinol, and H2S04. On reduction
with Na and EtOH it yields 1-methoxy-4-(3' :4<ZZ
methoxy)phcnylchroman, b. p. 263—266°/4 mm.,
uncrystallisable. R. S. Cahn.

Conversion of 7-hydroxy-3 :4-dimethyl-
coumarin into 2 :4-dimethoxy-ap-dimethylcmn-
amic acid. F. W. Canter and A. Robertson
(J.C.S., 1931, 1875—1876).—The product of inter-
action of resorcinol and Me a-methylacetoacetate in
presence of P20 5is 7-hydroxy-3 :4-dimethylcoumarin
(cf. this vol., 963), because on methylation and sub-
sequent hydrolysis it vyields 2 :4-dimethoxy-a.”-di-
methylcinnamic acid, m. p. 133°, oxidised by KMn04
to 2 :4-dimethoxyacetophenone. R. S. Cahn.

Reactivity of the methylene group in coumarin-
4-acetic acids. [Ill. Condensation of 7-methyl-
coumarin-4-acetic acid with m- and p-hydroxy-
benzaldehydes. B.B.Dey and T. R. Seshadri (J.
Indian Chem. Soc., 1931. 8, 247—249; cf. A., 1925, i,
953).—The theory previously advanced to explain
the colour changes of 7-methyl-4-(4'-hydroxy-3'-
methoxystyryl)coumarin (1) in NaOH is supported by
the absence of similar changes with the 3" :4'-di-
methoxy-, 4'-acetoxy-3'-methoxy-, and 3'-hydroxy-
compounds, and by their presence with the 4'-hydroxy-
compound. (1) with Me2S04 and NaOH gives the
3" :4'-(0Jfe)2-derivative, m. p. 188° [sol. in dil. aq.
KOH on boiling (by rupture of the pyrone ring) to a
faintly yellow solution, from which it is precipitated
unchanged by acids], and with Ac20 and a drop of
pyridine the 4'-acetoxy-3'-methoxy-derivatiye, m. p.
172°, which is slowly deacetvliated by dil. NaOH.
Condensation of p-hvdroxybenzaldehyde and 7-methyl-
coumarin-4-acetic acid by Knoevenagel’s method
afforded 7-methyl-4-(4'-hydroxystyrijl)coumarin, m. j).
218°, giving colours with ag. NaOH and conc. H2S04
similar to those given by (I). The 4'-OJ/e-derivative,
m. p. 1S0°, dissolves slowly in boiling ag. KOH to a
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nearly colourless solution; the i'-Ac derivative, m. p.
209°, dissolves slowly in cold KOH. Both derivatives
are precipitated unchanged on acidification of the IvOH
solutions. wi-Hydroxybenzaldehyde gave similarly
7-methyl-4:-(Z'-hydroxy$tyryl)coumari7i, m. p. 207°, sol.
in cold dil. NaOH with a pale yellow colour, which fades
slowly on keeping and quickly onwarming; the yellow
solution rapidly, and the colourless solution slowly
deposited the substance on acidification. The 3'-OMc-
and 3'-O.-lc-derivatives, m. pi. 146° and 159°, respect-
ively, slowly dissolved in aq. alkalis. R. S. Cahn.

series. I1l. Conversion of sub-
into benzopyrylium salts.
I. M. Heilbron, D. W. Hill, and H. N. W alls
(J.C.S., 1931, 1701—1704; cf. A., 1927, 1082).—
MgPIiBr converts 3-substituted coumarins into
2-phenylbenzopyrylium salts, but with 4-substituted
coumarins the yield is poor, or nil. Chromens result
from the use of conc. solutions, or elevated tempi, in
the latter series. Z-Methoxycoumarin, m. p. 162°
(from OMe-CHyCOo0Xa, salicylaldehyde, and Ac20
at 100°), and MgPIiBr in cold Et20-C GHG gave
3 - methoxy - 2 - pkenylbenzopyrylium chloride (ferri-
chloride, yellow), but under reflux a mixture of
3-methoxy-2 :4-diphenylchroman-2-ol and Z-methoxy-
2 :4:-diphenyl-A2-chrome7i, m. pi. 172°. 2-Phenyl-
3-methylbenzopiyrylium chloride (ferrichloride, m. p.
132°) and 2 :Z-diphenylbenzopyrylium chloride, un-
stable in air (ferrichloride), were similarly prepiared.
4-Methylcoumarin gave a poor yield of 2-phenyl-
4-methylbenzopiyrylium chloride (ferrichloride); the
yield was the same in conc. solution, but 2 :2-di-
phenyl-4-methvl-A3-chromen was the main product.
p-o-Anisylcinnamic acid and AcCl gave, in the first
experiment only, a modification of 4-phenylcoumarin,
m. p. 92°, passing on melting into the normal form,
m. pi. 104—105°. This with cold MgPhBr gave a poor
yield of 2 :4-diphenylbenzopyrylium chloride (ferri-
chloride), but in boiling Et20 gave 2:2: 4-triphenyl-
A3-chromen, m. p. 130°, which was unchanged by
boiling AcOH, and on refluxing, with aq. or amyi-
alcoholic KOH gave a stereoisomeride, m. p. 162—163°.
4-Methoxy- and 4 :7-dimethoxy-coumarin gave no
benzopiyrylium salt. R. S. Cahn.

Pyryleninium compounds. XVIIlI. Oxidation
products of pyryleninium salts. W.Dilthey and
F. Quint (3. pr. Chem., 1931, [ii], 131, 1—28).—
Pyryleninium salts arc readily oxidised by H20, in
AcOH, fission of the ring occurring at the 2 :3-position
with formation of o-hydroxybenzoin derivatives, thus
indicating a 4-carbonium rather than an oxonium
structure; an exception is afforded by the weakly-
basic or non-basic X 02-derivatives, however, which
oxidise to coumarins. The condensation of di-
benzyl ketone with salicylaldehyde in presence of
piperidine gives a mixture of the colourless >f-base,
m. p. 166—167° (Na salt, red), and the corresponding
anhydro-base, 3-phenyl-2-benzylidenebenzopyran (1),
m. p. 112° (perchlorate, m. p. 1S2°). Use of salicyl-
aldehyde Ale ether in pilacc of the aldehyde gives' a
compound, m. p. 140—142°, of o-methoxybenzylidene-
dibenzyl ketone, m. pi. 138—139°, with piperidine,
readily decomposed into its constituents by warming
with AcOH, the former of which is demethylated by

Coumarin
stituted coumarins
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AIBr3 in boiling CcHGto (I). Oxidation of (1) with
H202 in AcOH gives o-hydroxydeoxybenzoin phenyl-
acetate, m. p. 103—104°, and an unidentified substance,
m. p. 195—196°; the oxidation is accelerated by
acid, and occurs only very slowly in McOH or
EtOH. Hydrolysis of the former with MeOH-KOH
gives 2-phenylcoumarone and pihenylacetic acid;
NH20H,HCI and KOH give o-hydroxydeoxybenzoin
oxime, m. pi. 135—139°, hydrolysed by alcoholic HC1
to 2-phenylcoumarone.  d>-Nitro-Z-phenyl-2-benzyl-
idenebejizopyran, m. pi. 195—196°, exists in yellow
and orange forms, the latter being unstable in solvents
and above 165°; it is prepared by use of 5-nitro-
salicylaldehyde in the above condensation, and does
not form a stable perchlorate. It is oxidised by
H202 in presence or absence of HC104 to BzOH and
G-nilro-Z-phenylcoumarin, m. pi. 252—253°, synthesised
for comparison from phenylacetic acid, 4-nitrosalicyl-
aldehyde, and piperidine. S-Nitro-Z-phenyl-2-benzyl-
idenebenzopyran, m. p. 145-5°, similarly prepared,
does not form a perchlorate, and is oxidised
to Z-nitro-Z-phenylcoumarin, m. pi. 238-5—240°.
Oxidation of 2 :Z-diphenylbenzopyryleninium per-
chlorate, m. pi. 245° (decomp.) (cf. A., 1909, i, 116),
gives o-hydroxydeoxybenzoin benzoate, m. p. 106— 107°,
converted as before into 2-phenylcoumarin.
Condensation of dcoxybenzoin with p-nitrosalicyl-
aldehyde in alcoholic HC1, and addition of HC104gives
G-nitro-2 : 3-diphenylbenzopyryle)iinium perchlorate,
m. p. 245° (decomp.), readily hydrolysed by addition
of H20 to its solution in glacial AcOH to the jjj-base
in. p. 162° (Na salt), and converted by EtOH and
MeOH into the corresponding Et, m. p. 126-5— 127-5°,
and Me ethers, m. p. 136—137°. The perchlorate is
oxidised by H202 in AcOH to Z-nitro-G-hydroxy-
deoxybenzoin benzoate, m. p. 111—112° which is
hydrolysed to Z-nitro-G-hydroxydeoxybenzoin, m. p.
1S2—1S3°, by dil. XaOH, and regenerated from it by
BzCl and pyridine. The same piroduct is obtained
from the ethers in EtOH in presence of AcOH, but
in its absence they are completely unattackcd. Both
the benzoin and its Bz derivative are dehydrated by
AcOH containing a little H25S04 to o-nitro-2-phenyl-
coumarone, m. pi. 159—160°; the same product is
obtained with P20 5in CGd Gin the case of the former.
The oxidation product of 2 :3-dimethylnapihtho-
pyryleninium perchlorate (A., 1926,1254) is2-acetoxy-
1-naphthylacetone, and is converted by hot 10%
NaOH into 2-methyhiaphlhocounuirone, m. p. 57—58°,
and by NH20H,HCI and KOH in EtOH” into 2-
hydroxy-\-naphthylacetoneoxime, m. p. 186°, which
gives the coumarone with 70% H2S04. The piroduct
from 2-methyl-3-naphthopyryleninium perchlorate
(loc. cit.) is similarly 2-acetoxy-I-pihenacylnaphthalene,
and is likewise converted into 2-phenylnaphtho-
coumarone, m. pi. 143—144°. The oxidation of
3-phenyl-2-benzylidenenaphthopyran (A., 1928, 767;
also obtained with piperidine as condensing agent)
gives I-phenacyl-fi-naphthyl phenylacetate, m. pi. 126—
127°, converted as before into the coumarone.
2:4: 6-Triphenylpyryleninium pierchlorate gives the
O-Bz derivative of CH2Bz2 H. A. Piggott.

Indicators. Ill. lodoeosin. 1. V. Kulikov
and A. G. Pukirev (Trans. Inst. Pure Chem. Reag.,
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1931, 10, 46—52).—A diminution of the | content of
iodoeosin does not influence its indicator properties.
The 1 content of iodoeosin can he determined by
fusion with Na2C03and NaNO03, followed by reduction
with S02 " E. S. Hedges.

Oxidative fission of tliioindigo-red. E. Riesz
(Ber., 1931, 64, [J5], 1893—1894).—o0-Sulphobenzoic
acid is obtained by the oxidation of tliioindigo-red
with fuming and conc. HN 03 at 80°. H. Wren.

Supposed isomeride of 1 :3 :5-trithian. F. D.
Chattaway and E. G. Kellett (J. Amer. Chem.
Soc., 1931,53, 2187—2188).—The supposed isomeride,
m. p. 247° (decomp.), of 1:3: 5-trithian (Hinsberg,
A., 1912, i, 546) is obtained by interaction of HZ2S,
CH20, and aq. HC1; on crystallisation or dissolution,
or on exposure to air, by heating at 100°, or by shaking
with cold dil. aq. H202, it is converted into pure
1:3: 5-trithian, m. p. 216°. In the last case re-
duction of the H20 2 is observed. The conversion of
1:3: 5-trithian into this substance is brought about,
not only by ag. HI (Hinsberg), but also by other
reducing agents, e.g., SnCI2, which do not normally
cause inversion in the trithioacetaldehydes. The
existence of a stereocisomeride is irreconcilable with
the accepted formula of 1:3: 5-trithian, and it is
concluded that the supposed isomeride is an unstable
reduction product. H. A. Piggott.

Oxidation of dithioparachoral. F.D.Chattaway
and E. G. Kellett (J. Amer. Chem. Soc., 1931, 53,
2182—2187).—2 : 6 - Bistrichloromethyl - 4-dichloro-
methylene-1 : 3 :5-oxadithian is oxidised by an
excess of H202 in cold AcOH to the dioxide, m. p.
166—167°, which is unaffected by CI2 or Br in the
cold or by Sn in boiling HCI-AcOH. Ditliiopara-
chloral (a- or (3) is oxidised only with difficulty, and
then with elimination of HC1 from two -CH-CC13groups
and complete loss of one of them; thus by Cr03 in
AcOH it is converted into 2 :6-bisdichloromethylene-
1:3: 5-oxadithian 3:3:5: 5-tetroxide, m. p. 185°
(4 :4-dichloro-derivative, m. p. 143°), a little of the
above dioxide, and decomp, products. With warm
10% ag. NaOH, or KOAc in EtOH, or CI2 in warm
AcOH the dioxide gives 6-trichloromethyl-2 :4-bis-
dichloromethylene - 1: 3 :5- oxadithian 3:3- dioxide,
m. p. 148°, but with aq.-EtOH-NaOH Et 2 : 6-bis-
dichloromethyl - 1: 3:5- oxadithian 3:3- dioxide - 4-
carboxylate, m. p. 112-5°, is formed; the correspond-
ing Me ester, m. p. 126°, is similarly prepared. These
esters could not be hydrolysed to acids. By CI2 in
AcOH the Et ester is converted successively into
Et 6-chloro-, m. p. 151—152°, and 4 :e6-dichloro-
6 - trichloromelhyl - 2-dichloromethylene - 1: 3: 5-oxadi-
thian 3 : 3-dioxide-4-carboxylate, m. p. 161-5°.

H. A. Piggott.

Compounds of tungsten and molybdenum sul-
phides with sulphides of organic [bases]. L.
Debucquetand L. Yelluz (Compt. rend., 1931,193,
58—60).—Prolonged passage of H2S into solutions of
Mo03or W03 (freshly precipitated from Na2w 04, and
dialysed) in piperidine or piperazine hydrate gives
double salts, of which the following are described :
(WS3,C4H 10N 2)2,H2S, lemon-yellow, decomp, on heat-
ing, passing on crystallisation from piperazine
hydrate into WS3,(C4H10N2)2,H2S, ochre-yellow;
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MoS3,(C5H41N)2,H2S, ruby-red; MoS3,C4H JIN2,H2S,
brick-red, unchanged by crystallisation from piper-
azine hydrate. The formulaj are confirmed by
hydrolysis by dil. HC1 to metallic sulphide, hydro-
chloride of the base, and H2S. R. S. Cahn.

Piperidine derivatives. XI. Ethyl 4-piperid-
one-3-carboxylate and 4-piperidone hydrochlor-
ide. G. M. Kuettel and S. M. McElvain (J.
Amer. Chem. Soc., 1931, 53, 2692—2696).—pp'-Di-
carbethoxydiethylamine (hydrochloride, m. p. 79-5—
80-5°) (improved method of prep, given) and Na in
xylene at 85° give 11% of Et 4-piperidono-3-carboxyl-
ate [hydrochloride, m. p. 168—169° (decomp.)],
hydrolysed by 20% HC1 to 4-piperidone [hydro-

chloride (-f-I-SEtOH), m. p. 139—141° (decomp.),

(+H20), m. p. 92— 94°]. H. Burton.
Pyridine derivatives. XII. Mercaptans and

sulphonic acids of pyridine. C. Rath. XIII.

2-Pyridine-3-arsinic acid. A.Binz and Il. M aier-
Bode. XIV. Derivatives of 3-cyanopyridine.
C. Rath and F. Schiffmann (Annalen, 1931, 487,
105—119, 119—126, 127—134).—XIIl. The follow-
ing are prepared by interaction of the corresponding
chloro-derivatives with KSH in MeOH : 5-nitro-2-
thiolpyridine, m. p. 168° (decomp.) (disulphide, m. p.
150—151°); 5-chloro-, m. p. 198° (disulphide, m. p.
80°), 5-bromo-, m. p. 203—204° (disulphide, in. p.
102°), 5-iodo-, m. p. 210—211° (in poor yield : di-
sulphide, m. ii. 155°), 3-chloro-5-nitro-, m. p. 193—
194° (disulpliide, m. p. 203—204°), Z-bromo-5-nitro-,
m. p. 189° (decomp.), and 3-iodo-5-nitro-2-thiol-
pyridine, m. p. 195° (decomp.); 2-tliiolpyridine-
5-carboxylic acid, m. p. 272° (decomp.) (Au salt, m. p.
253°), and 3-chloro-2-thiolpyridine-5-carboxylic acid,
m. p. 235°. The above disulphides are prepared by
means of agq. H202 or | in MeOH. Interaction of
2-chloro-5-iodopyridine with KSH (1 equiv.) in MeOH
at 130° gives 2-thiolpyridine and the disulpliide; the
former is also produced from 5-iodo-2-hydroxypyridine
and P2S5. 5-Amino-2-thiolpyridine, m. p. 170—171°,
is prepared by reduction of the 5-nitro-derivative with
SnClo and HC1.

Chlorocyanopyridines are converted by NaSH in
MeOH into thioamides of the corresponding thiol-
pyridinecarboxylic acids from which the acids them-
selves are produced by hydrolysis with conc. HC1 at
120°. 2-Tliiolpyridine-3-thiocarboxylamide, m. p. 252°
(decomp.), 3-chloro-, m. p. 193° (decomp.), 3-bromo-,
m. p. 195° (decomp.) (carboxylic acid, m. p. 230°), and
3-iodo-2-thiolpyridine-5-thiocarboxylamide, m. p. 194°
(decomp.) [carboxylic acid, m. p. 232° (decomp.)], are
described.

3-Nitro-, decomp. 260°, and 3-bromo-2-amino-
pyridine-5-sulphonic acid, m. p. above 300° are
produced by nitration and bromination, respectively,
of the aminosulphonic acid. The chloride, m. p. 51°,
of 2-chloropyridine-5-sulphonic acid, m. p. 265°
(amide, m. p. 159°), is prepared by heating 2-hydroxy-
pyridine-5-sulphonic acid with PC1B and a drop of
POC13 to 130—140°. The chloride, m. p. 72°, of
2-chloro-3-bromopyridine-5-sulj}honic acid, m. p. above
280° (amide, m. p. 150°), is similarly prepared from the
crude residue obtained by evaporating a diazotised
solution of 3-bromo-2-aminopyridine-5-sulphonic acid.
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XI11.
(NaH and Na2salts; N-J/e derivative, m. p. 255—
257°), is prepared in the usual way from 3-amino-
2-hydroxypyridine, and is more stable to hydrolysis
than is the corresponding -5-arsinic acid. It is con-
verted into 2-])yrido7ie-3-arseniom oxide, m. p. 244—
247°, and 3 :3'-arsc7io-2 :2'-pyrido7ie by reduction

with 112 and a little HI, and HP 02, respectively :

the former interacts with PhSH at 130° with formation
of 2-pyrido7ic-3-diplienylthiolarsinc, m. p. 132° the
X-Me derivative, m. p. 122° of which is similarly
obtained from I-methyl-2-pyridone-3-arsi7iic acid,
decomp. 255—257° itself obtained by methylation.
The product of fusion of 2-pyridone with arsenic acid
(A., 1930, 4S6) is separated by fractional precipitation
with MeOH of the ag. Xa H salts into 2-pyridone-3-
and -5-arsinic acids. [|-Methyl-2-pyridone under
similar conditions gives the -3-arsinic acid only.

XI1V.
wise, in the 2-position, does not inhibit the formation
of nitrile through the diazo-compound from 3- or 5-
aminopyridines. The following are described: o-cyalio-
2-metkylpyriditie, m. p. 84—S5°, b. p. 216—217°/750
mm. (hydrochloride, in. p. 210°), hydrolysed by 50%
H2504 to the -5-carboxylic acid; 5-cyano-2-hydroxy-
pyridine, m. p. 252—253° (also prepared by diazotising
5-cyano-2-aminopyridine); 2-chloro-5-cyaiiopyndine,
m. p. 115°, hydrolysed by aq. HC1 at 150° to 2-
hydroxy- [Et ester, m. p. 150° (X-Me derivative,
m. p. 74°, b. p. 190—200°/15 mm.)], and by HC1 and
Et20 (A., 1898, i, 196) to 2-chloropyridine-5-carboxylic
acid and amide, m. p. 205°; 2 :3-dicldoro-o-cyano-
pyridine, m. p. 150°, hydrolysed by HC1 and Et,0 to
the -5-carboxylic acid, in. p. 168°; 2-chloro-3-bromo-
o-cya7io-, m. p. 160°, 2-chloro-3-iodo-o-cyano-, m. p.

148°, 5-iodo-3-cya7io-2-hydroxy-, and 2 :5-dichloro-
3-cyano-pyridine, m. p. 118—119°. 2-Amino-
pyridine-5-carboxylic acid, dccomp. 310—312° is

obtained by heating the nitrile with conc. HC1 to
150—170°. Interaction of 2-chloro-5-cyanopyridine
with MgMel gives 2-cldoro-o-pyridyl methyl ketone;
m. p. 104° (phcnylhydrazonc, m. p. 164°), and
the -5-carboxylamide. H. A. Piggott.

Benzyl derivatives of pyridine. J. vox Braun
and W. Pixkernelle (Ber., 1931, 64, [B], 1S71—
1874).—Pyridine is readily converted by CH2PhCI and
Cu into a mixture of mono- and di-benzylpyridine,
roughly separable by fractional distillation; from the
fraction of lower b. p. 2-bcnzylpyridine, b. p. 275°, is
readily isolated as the picrate, m. p. 139°. It is re-
duced, preferably by Na and EtOH, to 2-bcnzylpiper-
idine, b. p. 268° (picrate, m. p. 157°; Ac derivative,
b. p. 197—200°/16 nun.; iitiroso-compound). It is
converted by Et bromoacetate into Et 2-be7izyl-
piperidi7ie-l-acetate, b. p. 192—196°/15 mm., hydro-
lysed to a non-cryst. hydrochloride. With methylal
and conc. HC1, a-bcnzylpiperidine yields small
amounts of 2 :3-tetra77iethyle7ie-l : 2 : 3 : 4-tetrahydro-
\soqui7wli7ie, b. p. about 160°/15 mm. (picrate, m. p.
177°). The fractions of higher b. p. from CHZ2PhCI
and pyridine contain a mixture of dibenzylpyridines
fromwhich the 2 : 4-derivative, b. p. 220—222°{12 mm.,
is isolated through the picrate, m. p. 161°; the hygro-
scopic hydrochloride, m. p. 156°, and methiodide, m. p.

2-Pyridone-3-arsinic acid, m. p. 219—220°149°, are described.

The presence of substituents, reactive or other-1
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The constitution of the base
follows from its formation from CHJPhCI, 4-benzyl-
pyridine, and Cu powder. 2 :6-Dibenzylpyridine,
m. p. 73—75°, gives a picrate, m. p. 177°, hygroscopic
hydrochloride, m. p. 162°, and methiodide, m. p. 142°.
H. Wren.

Substituted aromatic aldehydes in Hantzsch’s
pyridine condensation. 1l. Methyl- and nitro-
benzaldehydes. L. E. Hinkel, E. E. Ayling, and
W. H. Morgan (J.C.S., 1931, 1S35—1S41; cf. A,
1929, 704).—Hantzsch’s pyridine synthesis, applied
under standard conditions (which give usually con-
cordant results) to benzaldehydes substituted by the
Me, NO,, Cl, OMe, and OH groups, gives yields in
accordance with anticipations from current electronic
theories, with the possible exception of the OH group.
The following are the mean yields, the radicals named
being the substituents R in the Et 4-R-2 : 6-dimethyl-
14 -dihydropyridine-3 :5-dicarboxylates obtained.
Tolyl-, o-, m. p. 114°, 8-6%; m-, m. p. 13S°, 56-5%;
p-, m. p. 140° 36-8%. Nitrophenyl-, o- (I), m. p.
125°, not 119—120° (A., 18S7, 845), phototropic,
61-7% (a small amount of a co7npound, m. p. 171°,
was also formed); m-, m. p. 164°, not 161° (loc. cif.),
S7-7%; p-, m. p. 136°, not 11S—122° (loc. cit.), 63-6%
(a small amount of a compound, m. p. 140°, was also
formed). Chlorophenyl-, o-, 61-6%; m-, 75-6%; p-,
72-6%. Anisyl-, 0-, 57-3%; m-, 75-2%; p-, 63-S%.
Hydroxyphenyl-, m-, 66-7%; p-, 67-5%; o-hydroxy-
benzaldehyde gave a small quantity of mixed products.
Phenyl-, 74-2%. Xylyl-, 0-4-, m. p. 114°, 34-6%,;
m-4-, m. p. 157°, 33-1%; p-3-, m. p. 140°, 43-6%.
3': 5'-Ditiitro-"p-tolyl-, m. p. 166°, 67-9%. 2':4':6 -
Trimethylphenyl-, and 3': 5'-dinitro-2":4": 6'-tri-
methylphenyl-, nil; instead of the latter, <1% oi a
co77ipoimd, m. p. 273°, was obtained. Et 4-o-nitro-
phenyl-2 : Q-dimedhylpyridine-3 : o-dicarboxylatc.  ob-
tained by oxidation of (I) with boiling A’-HNO03, has
m. p. 75°. R- S. Cahn.

Indolenines. TV. Indolenines from as-di-
benzyl- and tribenzyl-acetone. H. Leuchs and
H. S. Overberg (Ber., 1931, 64, [B], 1S96—1904).—
«s-Dibenzylacetone is reduced by Zri-Hg and 5A -
HC1 to u-phenyl-fl-benzyl-n-biddne, b. p. 166,12 mm.
The ketone condenses with PhCHO in presence of
NaOH in aq. EtOH forming ijVphenyl-*-benzylethyl
styryl ketone, m. p. 64—65° (dibrotnide, m. p. 124 j,
transformed by phenylhydrazine in AcOH into 1 :5-
diphenyl-3-dibenzyh7idhylpynizohne, m. p. 88° (rnono-
6ro»to-derivative, m. p. 114—115*). The unsaturated
ketone is reduced by Na-Hg and EtOH to »--B-
phenyl-$-be7vzylpenlan-y-o7\e, m. p. 61—62 . The
corresponding phenylh7jdrazo7ie, ni. p. S7—8S , is con-
verted by ZnCL, in EtOH at 110—120° into a com-
pound, CIOHZMN, m. p. 123—124°, which does not
give a picrate or perchlorate, is unaffected by Ac2u,
and is not smoothly hydrogenated. 2-Methyl-3 :3-
dibenzvlindolenine is transformed by PhCHO in H2
at 140—150° into 3 :3-dibenzyl-2-siyryli7idole7U7ie,
m. p 88—S9° readily oxidised by KMn04 (hydro-
chloride, m. p. 145°; perchlorate), and the compound,
C-,H,MN.,, m. p. 245—246° (vac.). Hydrogenation of
the base in presence of Pt02 &nd AcOH affords 3 .3-
dibenzijl-2-~-phenijlethylindolenine, isolated as the
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hydrochloride, m. p. 251—253° (vac.), and perchlorate,
decomp, above 255—260° after blackening. 3 :3-Di-
benzyl-2-methylindolenine and m-nitrobcnzaldehyde
at 120° yield 3 : 3-dibenzyl-2-m-nitrostyrylindolenine,
in. p. 187—188° [tetrahydrochloride, m. p. 174—176°
(decomp.)], and $-m-nitrophenyl-u.y-di-3 : 3-dibenzyl-2-
indolcnylpropane, m. pP. 182—185° (decomp.) after
softening. The nitrostyryl compound is oxidised by
KMn04 in COMe2 to m-nitrobenzoic acid and 3 : 3-
dibenzylindolenine-2-carboxylic acid, m. p. 147—149°.
3j 3-Dibenzyl-2-methylindolenine is converted by
NaNO02 in AcOH into 3:3-dibenzylindolenine-2-
formoxime, m. p. 225—227° (decomp.) [also + *EtOH ;
Bz derivative, m. p. 160°], transformed by boiling
Ac20 into 3 : 3-dibenzylindolenine-2-nitrile, m. p. 122—
123°, which is hydrolysed by IVOH in EtOH to 3 : 3-
dibenzylindolin-2-one,'m. p." 197—199° (bromo-deriv-
ative, m. p. 235—237°), and 3 : 3-dibenzylindolenine-
2-carboxylic acid, m. p. 147—149° (decomp.) (see
above). 3 :3-Dibenzyl-2-methylindolenine methiodide,
m. p. 152—153° (slight decomp.), is transformed by
NH3and Et20 into 3 : 3-dibenzyl-l1-methyl-2-methylene-
indoline, m. p. 118—119°. 3 :3-Dibenzy]-2-methyl-
indolenine is reduced by Zn-Hg and 12Ar-HCI to
3 : 3-dibenzyl-2-methylindoline>which regenerates the
indolenine when attempts are made to isolate it as
the picrate. The indoline is identified with certainty
by reduction of the indolenine in presence of Pb02
and immediate conversion of the product into the
Ac derivative, m. p. 102—103° and 119°, respectively.
The dimorphous acetate is obtained less smoothly hy
hydrogenation of 1-acetyl-3 : 3-dibenzyl-2-methylene-
indoline. H. Wren.

Quinoline derivatives. XXV. Synthesis of
4'-hydroxy-2'-methyl-5'-isopropyl -2 -phenyl -
quinolines. H. John and E. Andraschko (J. pr.
Chem., 1931, [ii], 131, 90—96).—Condensation of
isatin with 4-hydroxy-2-methyl-5-tsopropylaceto -
phenone in presence of 33% KOH gives 2-(4-hydroxy-
2-methyl-o-isopropylphenyl)quinoline-4:-carboxylic acid,
m. p. 282° (Et ester, m. p. 131°), converted by dis-
tillation into 2-(4:-hydroxy-2-methyl-5-isopropylphenyl)-
quinoline, m. p. 121°. Similarly from 5-iodoisatin
6-iodo- 2 -(4,-hydroxy- 2 -methyl- 5 -isopropylphenyl)quin-
oline-i-carboxylic acid, m. p. 142°, is prepared. Inter-
action of o-aminoacetophenone and 4-hydroxy-2-
methyl-5-isopropylacetophenone in presence of 10%
AaOH gives 2-{4:-hydroxy-2-methyl-5-isopropylphenyl)-
i-niethylquinoline, m. p. 121°. Various salts of these
compounds are described. H. A. Piggott.

ITFree organic radicals. X. *“ ArylpeWpyrrol-
inoanthranolazyls ” as novel, nitrogenous,
homogeneously-crystallised, free radicals, with
univalentoxygen and as components of molecular
compounds with methane hydrocarbons. R.
Scholl and O. Bdottger [with O. Benndorf] (Ber.,
1931, 64, [B\, 1878—1893).—m-Xylyl 1-anthra-
quinonyl ketone, m. p. 196—197° (improved method
of prep, substituting FeClI3 for AIC13 given), is con-
verted by NH2Me in EtOH in presence of ZnCI2 at
1-0—125° into two radicals, one of which is identical
'nth the compound regarded previously as the azyl (I)
(Ar=m-C6H3Me2), whereas the other (isolated through
its additive compound with n-heptane) is identical
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with the product considered to be its O-Me ether.
The new synthesis, combined with the observation

—N— CHAr RN— CHAr

that the Me is attached to N, has caused a revision of
the formulation of the complete group, since the
absorption curves of the parent substance and its
Me derivatives are nearly identical. The parent sub-
stance is therefore regarded as ‘py-m-xylylpenpyrrolino-
antliroxyl (R=H) and the Me compound is formulated
according to Il (R=Me). This harmonises with its
production from 1-m-xyloylanthraquinoneoxime, with
the stability of the radical in solution, and its indiffer-
ence towards NO. With the aryloxypm’hydro-
furanoanthroxvls they comprise the only known homo-
geneous radicals with univalent O. These can be
readily purified, e.g., by crystallisation from aq. EtOH.
They have no tendency towards dimerisation. They
form dark violet-blue crystals giving blue or violet
to red solutions respectively in more and less highly
solvatising media; the last-named solutions generally
exhibit vivid fluorescence. The solutions are rapidly
decolorised by strong sunlight; in the dark they are
very resistant to 02 and not sensitive to NO. The
radicals have.feebly basic properties accompanied by
weakly acidic nature if an alkyl or acyl group is not
attached to the N atom; the radical nature does not
disappear in the salts. Readily in dil. ag. NH3, more
difficultly in dil. NaOH, they dissolve to blue solutions
of salts which probably conform to the anthroxyl
type. Similar salts are derived from the radicals and
Ph diphenylyl ketone. Whilst unaffected by hot
Na2520 4. the blue solutions in hot EtOH are decolor-
ised by Zn dust and NH3in N2 probably with form-
ation of pyrrolinoanthranols which immediately
revert to the radicals in presence of air. They are
oxidised by K3Fe(CN)c in presence of NH3 with loss
of the H atom attached to N to pyrroleninoanthrones
which readily pass back into the radicals by auto-
reduction. Like the hydrofuranoanthroxyls they
consume 3Br or 30H respectively when titrated with
Br or KMn04 and H2504, corresponding with the
three points of attraction (at the univalent O and the
two meso-C atoms). The main product of the KMn04
titration is the 1-aroylanthraquinone. When titrated
iwith Cr03they absorb 2 equiv. of Owith the probable
formation of dimeric peroxides. The violet-red 1V-Me
derivative is prepared by means of Me2S04and NaOH.
Apart from the absence of acidic properties, it is dis-
tinguished from the non-methylated radical by the
consumption of 50H when titrated with KMnO04.
Red Bz derivatives are formed with BzCl and pyridine.
The radical naturepersists in both types of derivatives,
thus demonstrating the unusual stability of these
radicals. H. Wren.
Reactions of cd-chloroacetophenone and co
chloro-p-methylacetophenone with phenylhydx-
azine and its substituted derivatives. A. P. J.
Hoogeveen (Rec. trav. chim., 1931, 50, 669—678).—
Phenacyl chloride (1) and the appropriate phenyl-
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hydrazine give 1 :3-diphenyl-A2-1 :2-diazene (A,
1920, i, 96), l-o-tolyl-, m. p. 147-2°, 1-p-tolyl-, m. p.
159-S°, and 1-p-nitrophenyl-, in. p. 173° (decomp. ?),
-3-plienyl-A2-1 : 2-diazene. From co-chloro-p-methyl-
acetophenone (I1), 1-phenyl-, m. p. 158-8 (decomp.),
1-o-tolyl-, m. p. 143-5° (decomp.), 1-p-nitrophenyl-,
m.p.121°[?201° (decomp.), abstractor] [by-product,
m. p. 287°], 1-p-bromophenyl-, m. p. 173° (decomp.),
-3-p-tolyl-A2-1 : 2-diazene and 1 :3-di-p-tolyl-A2-1 : 2-
diazene, m. p. 177° (decomp.), are similarly prepared.
(1) may be determined by titration of the ionised
halogen formed by treating it at 60° with ag.-alcoholic
NazS. Di-p-tolylacyl sulphide, from (Il) and Na,,S,
has m. p. 88°. J. D. A. Johnson.*

Labile nature of the halogen atom in organic
compounds. XIV. Reactivity of halogen deriv-
atives of 5-alkylbarbituric acids. A. B. Cox,
A.K.Macbeth, and S. W. Pennychick (J.C.S., 1931,
1870—1874; cf. A., 1927, 575).—The halogen atom
in 5-bromo-5-alkylbarbituric acids is reactive, as the
compound cannot exist in an enolic form, and inter-
action with N2H4 to form the alkylbarbituric acid,
HBr, and N2is quant. These bromo-compounds are
reduced catalytically by the Pt electrodes of a con-
ductivity cell, but only very slowly with polished
electrodes. Modified directions are given for the
prep, of 5-alkylbarbituric acids, and the following
derivatives are obtained from them by adding Br to
their aq. solutions : 5-bromo-5-metliyl- (1), m. p.

190°, K 1-08x10-7; o-bromo-5-ethyl-, m. p. 202°,
K 2-25XI10-7; 5-bromo-5-n-propyl-, m. p. 163-5°,
K 2-51X10~7; 5-bromo-5-isopropyl-, m. p. 163°,
K 1-96x10-7; 5-bromo-5-m-butyl-, m. p. 109°, K

2-76 x107; 5-bromo-S-isoamyl-, m. p. 175°, K 2-98 X
10-7; 5-bromo-1 : 3-diphcnyl-o-benzyl-barbitiiric acid,
prep, in AcOH, m. p. 195°. (I) and N2H4 form
5-meikylbarbiiurhydrazide, m. p. 240°.
R. S. Cahn.

Oxygen ethers of barbital [5 :5-diethylbar-
bituric acid]. A. W. Dox (J. Amer. Cliom. Soc.,
1931, 53, 2741—2744).—2 :4 :6 - Trichloro-5 - sec. -
butylpyrimidine is converted by the requisite NaOAIk
into 2:4: Q-trimethoxy-, b. p. 245—250°, -triethoxy-,
b. p. 260—264°, -tripropoxy-, b. p. 235—290°, and -iri-
butoxy-, b. p. 310—315°, -5-sec.-butylpyrimidine.
2:2:4: Q-Telrabutoxy-, b. p. 180—183°/3 mm., and
2:2:4: 6-tetraethoxy-5 : 5-diethyldihydropyrimidine,
b. p. 122—123°/3 mm. (hydrolysed by conc. HC1 at
140—150° to a-ethylbutyric acid and NH4C1), are pre-
pared similarly from the 2:2:4: 6-tetrachloro-deriv-

ative (this vol., 742). H. Burton.
Stereochemistry of AhV'-dipyrryls. Resolution
of 2:5:2": 5'-tetramethyl-I :I'-dipyrryl-3 :3'-

dicarboxylic acid. XVI. C.Chang andR. Adams
(J. Amer. Chem. Soc., 1931, 53, 2353—2357).—Con-
densation of Et 1l-amino-2 :5-dimethylpyrrole-3 :3'-
dicarboxylate with Et liexane-ps-dione-y-carboxylate
in boiling MeOH gives Et 2:5:2"': 5'-tetramethyl-
1 :V-dipyrryl-3 : 3'-dicarboxylate, hydrolysed by 10%
EtOH-KOH to the corresponding acid (cf. A., 1904,
i, 614). This was resolved by means of its brucine
salts [d-, m. p. 153—157°, [a}j? —73-2° in pyridine;
1, m. p. 293—304° (optically impure)] into d-, m. p.
218—219°, [a]*“ 4-27-5° in pyridine, and 1-2 :5 : 2": 5'-
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tetramethyl-1 : 1'-dipyrryl-3 : 3'-dicarboxylic acid, m. p.
220—221°. These are very resistant to racémisation,
the cZ-form being unchanged by boiling with pyridine
for 24 hr., and only partly racemised by boiling with
0-liv-NaOH for 84 hr. ' H. A. Piggott.

Rearrangement of quinazolones into triazole
derivatives. IlIl. G. Heller with R. Mecke
(J. pr. Chem., 1931, [ii], 131, 82—89).—The presence
of a triazole ring in the product of rearrangement of
3-benzamido-2-phenyl-4-quinazolone (A., 1928, 1381)
is proved by its decarboxylation at 350° to 1:2:3-
triphenyl-1 :3 :4-triazole. Reduction of this quin-
azolone with Zn and 90% AcOH removes the NHBz
group, and gives 4-hydroxy-2-phen3dquinazoline. 3-
AcetamidoA-quinazolone, m. p. 206°, is obtained by
action of 95% HCO2H on o-aminobenzacethydrazide
at 100°, or by direct acétylation; it is stable to
2J\7-NaOH at 100°, as also is 3-acetamido-2-metliyl-4-
quinazolone. The Bz, m. p. 194°, and Bz2, m. p. 205°,
derivatives of 3-aminoquinazolone, prepared by
benzoylation in AcOH and pyridine, respectively, and
in the case of the former, by action of HCO,H on the
appropriate hydrazide, are completely hydrolysed by
2A-NaOH and acids. o-Aminobenzhydrazide gives
with MeCHO an ethylidene derivative, m. p. 150° (Bz
derivative, m. p. 207°), which cannot be further con-
densed to a quinazoline, but its Bz derivative (from
the benzoylated hydrazide) readily yields 3-benzamido-
4-keto-2-methylletrahydroquinazoline, m. p. 193°, stable
to acids, but hydrolysed by dil. alkalis. 3-Ethylidem-
amino-2-phcnylA-quinazolone has m. p. 137°.

H. A. Piggott.

Reaction between 2 :4 :6-trichloropyrimidine
and dimethylaniline. S. Kawai and T. Miyoshi
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 16, 20—
23).—2 :4 :6-Triehloropyrimidine reacts with boiling
NPhMe, to give MeCl and 2 :4 :6-trisniethylanilino-
pyrimidine, m. p. 133—134°, also formed using
NHPIliMe. J. O. A. Johnson.

Condensation of B-hydroxyethylguanidine and
acetoacetic ester. S. Kawai (Sci. Papers Inst.
Phys. Chem. Res. Tokyo, 1931, 16, 25—28).—The
product of the interaction of p-hydroxycthylguanidine
and Et acetoacetatc is proved to be 4-keto-6-methyl-
2 :3-cyc\oethyleneiminotelrahydropyri)nidine,

CH2 < ¢ &4 'cO-THe’ decomP- :U0° (Picmte>m- P-
234°), since it is obtained together with 6-methyl-
uracil and [3-chloroethylamine on heating 2[3-7mcZ>oil/-
ethyliminoA-keto-Q-jnethyltctrahydropyrimidinc,

OH-C2H4-N.C*NH—CMe 204—205° (picrate,
NH-COCH ~’ P y

m. p. 198—199°; hydrochloride, m. p. 165—166°),

with conc. HC1 at 140—148°. J. D. A. Johnson.

Ring closure of o-aminophenylsemicarbazides
to benztriazines. P. C. Guha and F. Arndt [with
H. Skzypczik and P. S. Mayuranathan] (J. Indian
Chem. Soc., 1931, 8, 199—202).—Dihydro-1 :2 : 4-
benztriazines are unstable, passing rapidly by atm.
oxidation into benzotriazines (cf. A., 1928, 158),
contrary to previous statements (A., 1925, i, 1461 ;
1928, 1263). Reduction of o-nitrophenylsemicarb-
azide (1) and o-nitroplienylthiosemicarbazide by the
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method previously described gives o-phenylenedi-
amine, and not 3-amino-l :2-dihydro-| : 2-: 4-benz-
triazine. With a slight excess of SnCI2 and 1IC1, (1)
yields 3-amino-l :2 :4-benztriazine. R. S. Cahn.

Decomposition of uric acid by various charcoal
preparations. S. Zylbertal (Biochem. z., 1931,
236, 131—137).—The samples of charcoal may be
divided into those which, although adsorbing uric
acid, scarcely oxidise it at all, those which contain
metal (Fe) the oxidation by which is inhibited by CN’,
and those samples which are free from metal oxidation
by which is not inhibited by CN'. The oxidation
proceeds in presence both of 0 2and of methylene-blue
but in the latter case is considerably inhibited by CN'.

P. W. Clutterbuck.

Chlorophyll series. V. Structure of chloro-
phyl11-/1. J. B. Conant, E. M. Dietz, C. F. Bailey,
and S. E. Kamerling (J. Amer. Chem. Soc., 1931, 53,
2382—2393 ; cf. this Vol., 745).—The participation of
an external oxidising agent in the allomerisation of
chlorophyll necessitates correction of the formula of
chlorin/ (cf. this vol., 368) to that of a dihydrorhodo-
porphyrin. Oxidation of Me phaeopliorbide a with
K3Mo(CN)8in COMe2gives Me dehydrophceopliorbide a,
sinters 260—265°, and some phajopurpurin 7. Hot,
rapid hydrolysis of the former gives unstable chlorins,
converted by diazomethane into Me2phaeopurpurin 7 ;
further hydrolysis gives chlorin / and oxalic acid.
Chlorin / is more conveniently prepared by bubbling
0 2through a solution of Me phaeophorbide a in cone.
MeOH-KOH at 0°, and heating the product to boil-
ing in a stream of N2. Oxidation of chlorin e with
K3Mo(CN)s gives chlorin k \monoMe ester (diazo-
methane), m. p. 146—147° (decomp.)]; chlorin e Me3
ester is not oxidised by this reagent. The formula :

-C(OMe) O
A>CH(OH)-CO
N J— CHyCHyCOoR
Mg-N7/ w Teoow
V -hie

-CH
3t L\le

is suggested for chlorophyll a (R=phytyl) and phaeo-
phorbide a (R=H; 2H in place of Mg). The absorp-
tion of dehydrochlorophyll a in the visible spectrum
differs slightly according to its mode of prep. [02 or
K3Mo(CN)8], and the same differences are found in
the phaeophytins. H. A. Piggott.

Phylloporphyrin. L. Marchlewski (Rocz.
Chem., 1931, 11, 529—531).—Polemical against
Willstatter. R. Truszkowski.

Haemins and the relationship between hsemins
and chlorophyll. H. Fischer (Z. angew. Chem.,,
1931, 44, 617—623).—A lecture.

Local anaesthetics containing the morpholine
ring. J. H. Gardner and E. O. Haenni (J. Amer.
Chem. Soc., 1931, 53, 2763—2769).—Tri(hydroxy-
ethyl)aminc hydrochloride is heated at 200—205°/40
mm., and the resultant product (after removal of un-
changed material) hydrolysed by KOH in EtOH to
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'N-$-hydroxyethylmorpholine, b. p. 118—120°/24 mm.
(benzoate hydrochloride, m. p. 204-6—205-8°; p-nitro-
benzoate hydrochloride, in. p .214-6—215-4°; p-amino-
benzoale hydrochloride, m. p. 225-8—226-2°). y-Amino-
propyl alcohol, pfl'-dichlorodiethyl ether, and K2C03
at 120—170° give N-y-hydrozypropylmorpholine, b. p.
134—136°/24 mm. (benzoate hydrochloride, m. p.
190-1—190-5°; p-nitrobenzoate hydrochloride, in. p.
232-8—233-2°; p-aminobenzoate hydrochloride, m. p.
193-3—193-7°). The benzoates and p-aminobenzoates
possess considerable local anaesthetic activity and
low toxicity. H. Burton.

Condensation of aldehydes with o-aminothio-
phenols, benzthiazolines, and benzthiazoles.
H. P. Lankelma and P. X. Siiarnoff (J. Amer.
Chem. Soc., 1931, 53, 2654—2657).—Substituted
5-chlorobenzthiazolincs, obtained in 70—90% vyield
from 4-chloro-2-aminothiophenol and the appropriate
aldehyde in pyridine, are oxidised by FeCI3in EtOH
to the corresponding benzthiazoles. The following

are new: 5-chlorobenzthiazoline, m. p. 168—169°
(2-Me, m. p. 61°; 2-Hi, m. p. 60°; 2-hexyl, m. p.
51—52°; 2-Pli, m. p. 127°, and 2-o-chlorophenyl,

m. p. 81° derivatives); 5-chlorobcnzthiazole, m. p.
106° (2-El, m. p. 56—57°, and 2-o-chlorophcnyl, m. p.
136—137°, derivatives). H. Burton.

Condensed thiazine- and thiazole-thionaphthen
derivatives. E. Riesz, R. Pollak, and A. W ittels
(Annalen, 1931, 487, 264—269).—Methods of prep,
are described for compounds containing the thio-
naphthen ring system condensed with a thiazole or
thiazine ring. The colour of the thioindigoid dyes
prepared is deepened by the presence of the extra
ring. p-Toluidine-2 :5-disulphonyl chloride (1) is
reduced by Zn dust and HC1 in AcOH to the corre-
sponding Zn dimercaptide, which with NaOH and
CH2CI-CO2Na gives  5-carboxymethylthiol-2-]celo-G-
methylbenzdihydrothiazine (I1), m. p. 228°. This
with C1S03H at 0—10° gave the thiazine-thionaphthen
derivative (I11), characterised by its p-dimethyl-
aminoanil, bluish-green (prepared by condensation
with p-nitrosodimethylaniline in aq.-alcoholic KOH
at 45°). (Il) with CISOgH at 30—40° gives the
thiazine-thioindigo derivative (1V), bluish-green, which
gives a green vat and dyes therefrom in bluish-grey

tones.  Aceto-p-toluidide-2 :5-disulphonyl  chloride,
6>S-CH2-CO2H
H2(F NH HoC5 NH
V. " _-CO>C—I
0" (1) ¥o ) av))

m. p. 125° [from (I) by prolonged boiling with AcCl],
with Zn dust and HC1 in AcOH yields the correspond-
ing Zn dimercaptide, which with NaOH and
CH2CI-CO2Na  gives  i-carboxymethylthiol-l :5-di-
methylbenzthiazole (V), m. p. 146°, which with C1S03H
at 30° gives the thiazole-thioindigo derivative (VI).
This dyes bluish-green shades, not fast to acids.
Chloroaceto-p-toluidide-2 : 5-disulphonyl chloride, m. p.
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118° [from (1) and boiling CH2G1-COC1], similarly gave

S-CHvCOoH

CMeiN (V)
(V). On treating (V) with Me2504, and then boiling
for 10 min. with Ac20 and p-dimethylaminobenz-

aldehyde, 4-carboxymethylthiol-
2 - p - dirnelhylaminostyryl

ch,-co2nh methylbcnzthiazole - 2 - meihosul-
phate (VII), violet, m. p. 204°,

(vi) Wwas obtained, which dyes red-

i dish-violet shades, not fast to
*<sfje acids. Treatment of (V) with

. - Et2S04, and subsequent boiling
(JH:CI-CGHj-NMe2 iy anisaldehyde and a drop
of piperidine in EtOH, and addition of ag. KI gave
similarly 4 -carboxymethylthiol -2 -p -methoxystyryl -5 -
methylbenzthiazoh-2-ethiodide, m. p. 201°, bright red,
which dyes wool and cotton mordanted with tannin
orange-yellow tones. R. S. Cahn.

Unusual mode of formation of the simplest
thiocyanins. W. Konig, W. Kieist, and J. Gotze
(Ber., 1931, 64, [ii], 1664— 1675).—os-p-Tolvlethyl-
thioearbamide is converted by Br in CHCI13 into
2-imino-5-methyl-1-ethylbenzthiazolin,

CGH4Me<[/\%’\>CINH, m. p. 104° [hydrobromide, m. p.

291—292° (decomp.) after
ethyl-3'-naphththiazolin, m. p. 130°, and 2-imino-
1 :7-Irimethylenebenzthiazolin  [hydrobromide, m. p.
328° [decomp.)], are similarly prepared, whereas
V-thiocarbamyl-lI-methylindolin yields only re-
sinous matter. 2-Imino-5-methyl-l-ethylbenzthia-
zolin is transformed by NaNO02 in AcOH into 2-
nitrosoimino-5-methyl-I-ethylbenztliiazolin, m. p. 141°
(decomp.) when rapidly heated, which passes in
boiling C6H4Me2 into N2 and 5-methyl-I-ethylbenzlhi-

azolone, C6H4M e<~""p>CO, m. p. 58°. 2-Nitroso-

imino-I-ethyl-fi-naphththiazolin, m. p. 158° (decomp.),
2-nitrosoimino-1:7-trimethylenebenzthiazoKh, m. p. 149°
(decomp.), I-ethyl-$-naphththiazolone, b. p. 200°/5 mm.,
m. p. 124°, and 1 :7-trimethylenebenzthiazolone, b. p.
182—185°/aboub 3 mm., m. p. 77°, are obtained
analogously. 1-Methylbenzthiazolone is converted by
successive treatment with MgEtl in EtOH and ag.
NaClO.j into I-mcthyl-2-ethylbenzthiazoUum per-
chlorate, m. p. 137°, and by Mg benzyl chloride and
HC104 into I-methyl-2-benzylbenzthiazolium per-
chlorate, m. p. 146°, transformed by p-dimethyl-
aminobenzaldehyde in AcOH into the corresponding
Benzylidene dye. With MgMel in C@H, reaction
follows a different course, 1:I'-dimcthylthiocyanin
iodide, m. p. 293° when rapidly heated, being produced,
accompanied apparently by evolution of CH4; the
corresponding perchlorate, ra. p. 310—311°, is described.
The dye can also be prepared by treating benzthi-
azolone with MgMel and subsequently with Fischer’s
base. 5 :5'-Dimethyl-1 : I'-diethylthiocyanin iodide,
m. p. 290° [corresponding perchlorate, m. p. 317°
(decomp.) after darkening at 290°], is analogously

darkening. 2-Tmino-I-
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obtained. 2 :5-Dimethyl-l-ethylbenzthiazolium per-
chlorate, .identified as 5 :5'-dimethyl-I : 1'-diethyl-
carbothiocyanin iodide, is isolated from the product
of the incomplete action of MgMel on 5-methyl-
1 - ethylbenzthiazole in Et20. 1:1'-Dielhyl-
4:5:4"': o-dibenz-2 :2-"thiocyanin iodide, m. p. 310°,
and 1:7:1": I'-ditrimethylenethiocyanin iodide,
darkening at 300°, but not molten below 360° (corre-
sponding perchlorate, m. p. above 360°), are prepared
similarly. 5-Methoxy-| : 1'-dimethylthiocyanin iodide
appears to be formed in small amount by treating the
methylene base from 5-methoxy-l :2-dimethylbenz-
thiazolium iodide with MgMel in COHc and sub-
sequently with 1-methylbenzthiazolone. 5-Chloro-
1-methyl-2-methylenebenzthiazoline with MgMel and
subsequently with benzthiazolone affords o-chloro-
1 :V-dimethyl-2 :2'-thiocyanin iodide, m. p. 288—
289°. 1:1':8:10- Tetramethyl -2:2"- streptomowo-
vinylenethiocyanin perchlorate is derived from 1-metliyl-
2-ethylbenzthiazolium iodide and Et orthoformate in
AcOH.

as-p-TolylethyllIMocarbamide, m. p. 99°, is prepared

from IV-ethyl-p-toluidine hydrochloride and ag.
KCNS. as-$-Naphthylethylthiocarbamide, m. p. 155°,
Is-thiocarbamyl-l-methyliodolin, m. p. 104°, and
2-thiocarbamyltetrahydroquinoline, m. p. 141° are
analogously derived. Il. Wren.

Sparteine isovalerate. F. Mercier and L. J.
Mercibr (Compt. rend., 1931, 192, 1590— 1593).—
Sparteine Isovalerate, [CHZPri-C02H]2 C15H 26N 2,2H,0,
m. p. 45-5—46°, from isovaleric acid and sparteine in
Et20 solution, is feebly Imvorotatory and possesses
the physiological properties of the free base.

F. R. Shawl

Action of organic acids on tertiary amines.
I1l. Tropine and the cinchona alkaloids. J-
von Braun and K. Weissbach (Ber., 1931, 64, [B\,
1864— 1871).—Tropine is converted by 3-phenylpro-
pionic acid at 200° into [j-jdienylpropionyltropine, b. p.
155—160°/0-S mm., m. p. 20°, which is very slowly
transformed by i3-phenylpropionic acid at 200° into
p-phenylpropionmethylamide and the substance (1),

b. p. 240—242°/high vac

CHCO-[CH ].,Ph Cinchonine at 200—210

is transformed into its
fj-'phenylpropionate, b. p.
H-0-CO-[CH,,].Ph 355 355°/0-15 mm., very

«2 extensively decomposed

(1) by further heating with

the acid. Deoxydihvdro-

cinchonine reacts readily with [3-phenylpropionic acid
at 200° giving lepidine and the product (Il), b. p.

rirrtr.pw 300—303°/0-15 mm.
X 2 (dihydro-compound,

CH b. p. 300—303°/0-15

n mm.), slowly hydrolysed

CHo"QHEL by 20% H2504 at 100°

CH; CHo into @-phenylpropionic

T ™ acid and the base

() H-CO-[CHZ2Ph Ci%h 2IN2, m. p. 202-
204°/01 mm. (chloroplatinate, decomp. 300—310°

after darkening at 250°); the dihydro-base, C19H 26h 2,
b. p. 202—204°/0-1 mm. (chloroplatinate, depomp.
275—290°), and the hexahydro-hasc are described:
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Deoxycinckonine behaves similarly to its dihydro-,
compound towards (3-phenylpropionic acid giving a
little lepidene and a product, C28H300N2, b. p. 31S—
325°/0-2 mm., which is saturated and yields a satur-
ated base, CIH2N2, b. p. 215—220°/0-2 mm., m. p.
174—177° after softening at about 167°, [a]* +99-24°
[Ac compound, m. p. 194—196° after softening at
185°; methiodide, decomp. 230°; Bz and p-nitro-
benzoyl derivatives; it is reduced by Na and EtOH
to the di-sec. base, CIH2BN 2, b. p. 210—212°/0-2 mm.
[Ac2 derivative, b. p. 250—260°/0-3 mm. (slight de-
comp.)]. Cinchene is scarcely affected by [3-phenyl-
propionic acid. Deoxyquinine reacts less completely
than deoxycinckonine, giving methoxylepidine and
the substance COH320 2N2, b. p. about 340°/0-3 mm.,
which is saturated and yields a non-cryst. sec.-tert.
diamine. H. Wren.

Hydrocupreidine derivatives. 1. S. Ghosh
and N. 11. Chatterjee (J. Indian Chem. Soc., 1931,
8. 257—260).—The following ethers of dihydroeupre-
idine were prepared by addition of the appropriate
alkyl iodide to a solution of the alkaloid and the calc,
amount of KOH in EtOH and either keeping for 1
month, or boiling for 3 hr. with a little Cu : Pr& ether,
m. j). 181°, giving a blue fluorescence in dil. H2504
(dihydrochloride, m. p. 249° to a brown liquid); ~B\A
ether, an oil [dihydrochloride, m. p. 211° (decomp.)];
isoamyl ether, m. p. 168°, fluorresent in dil. H2S04
(dihydrochloride, m. p. 229°); sec. octyl ether, an oil
[dihydrochloride, m. p. 227° (decomp.)].

R. S. Cahn.

Synthesis of aporphine alkaloids. I. H.
Kondo and S. Ishiw ata (Ber., 1931, 64, [B], 1533—
1540).— p-Phenyletliylamine is converted by homo-
anisoyl chloride in CBH Binto A-p-methoxyphenylacelyl-
fi-phemylethylamine, m. p. 95°, converted by POC13in
boiling PhMe into the non-cryst. 1-p-anisylmethyl-
3 :4-dihydroisoquinoline, reduced by Zn and HC1 in
EtOH to 1-p-amsyluiethyl-1:2 :3 :4-tetrahydroiso-
quinoline isolated as the hydrochloride, m. p. 215°.
Benzyloxybenzaldehyde, m. p. 53°, and MeNO, in
presence of NaOMe in MeOH afford $-nitro-u-3-bcnzyl-
oxyphenylethylene, in. p. 93°, electrolytically reduced
to $-3-benzyloxyphenylethylamine (hydrochloride, m. p.
180°; hydrobromide, m. p. 183°). With 2-nitrohomo-
veratroyl chloride the base yields the non-cryst. amide,
transformed by PC15 in CHC13 into G-benzyloxy-1-2'-
nitro-3' :4'-dimelhoxybenzyl-3 :4 -dihydrohoquinoline,
in. p. 130° [hydrochloride, m. p. 210° (decomp.); meth-
iodide, m. p. 142—143°; sulphate, m. p. 63°], electro-
lytically reduced to G-benzyloxy-1-2'-amino-3' : 4'-di-
methoxybenzyl-3 : 4-dihydroisoquinoline (hydrochloride,
m. p. 223°). Treatment of the dehydro-base with

Qrr NaNO02 in 2ATH2S04 followed by

2 Cu powder and reduction of the

product with Zn and HC1 yields
G-hydroxy-3: 4-dimethoxynompor-
phine (1), m. p. 125° (hydrochloride,
m. p. 265°). The synthesis is
preferably effected through 3nitro-
ct-3-carbethozyphenylethylene, m. p.
Oovel J 83°, obtained from m-carbethoxy-
() phenylbenzaldehyde and MeNO,.
i3-3-Benzyloxyphenyleth3Tamine and p-methoxy-

OH/ /]
t X ,NH

X/v&q

CH,
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phenjdacetyl chloride give is-p-metkozyphenylacetyl-
{i-3-benzyloxyphenylcthyiamine, m. p. 96°, converted
by PCI5 in CIIC13 into G-benzyloxy-I-p-anisylmethyl-
3 :4-dihydroisoquinoline, m. p. 97° (hydrochloride,
m. p. 135°), catalytically reduced in 10% AcOH
in presence of PdCI2 to G-hydroxy-1-p-anisylmethyl-
1:2:3: 4-tetrahydroisoquinoline (hydrochloride, m. p.
223°). The following compounds are incidentally
described: @3-nilro-a-m -brornophenylethylene, m. p.
59—60°, electrolytically reduced to [3m-bromophenyl-
ethylamine (hydrochloride, m. p. 225°; hydrobromxde,
m. p. 235—236°); with 2-nitrohomoveratryl chloride
the base gives h\-2-nitrohomoveratryl-$-m-bromophenyl-
cthylamine, m. p. 78°, converted by POCI3 in boiling
PhMe into $-n\-bromophcnyhthylimino-a-2-nitro-3 : 4-
dimethoxyphcnylethylene, m. p. 134—135°, which is
catalyticalhr reduced to (t-m-bromophenylethylamino-
u-2-nilro-3 : 4-dimethoxyphenylethane, m. p. 110—111°.
3-Bromo-4-methoxybenzaldehyde and MeNO, yield
(i-niiro-y.-3-bromo-4-nielhoxyphenyldhyle?ie, m. p. 108—
109°, and thence (i-3-bronio-4-methoxyphenylethylamine
(hydrochloride, m. p. 215—216°; hydrobromide, m. p.
213°). N-2-Nitrohor/ioveratryl - j3- 3 -bromo -4 - methoxy-
phenylethylamine, m. p. 104—105°, is converted by
POCI3 in boiling PhMe into fi-[$-3-bromo-4-methoxy-
phenylethylimino]-a-2-nitro-3 : 4-dimethoxyplienylethyl-
ene, mu p. 147—148°. H. Wren.
Deoxycodeine. 1. II. Dihydrodeoxycode-
ines. L.F.SmallandF.L.Cohen (J. Amer. Chem.
Soc., 1931, 53, 2214—2226, 2227—2244).—Inter-
action of a-chlorocodide with MgMel or MgEtl in
Et20 gives deoxycodeine A (1: the identifying letters
are assigned by the authors), also obtained from
a-chlorocodide (hydrogen d-tartrate, [a]]]'6 -219-3° in
H20) by reduction with Zn and EtOH (cf. A., 1920,
i, 757), and a little iodocodide [hydrochloride (+2 or
2-5H,0), m. p. 190—191°; methiodide, m. p. 187—
1S8°]; iodocodide, but not j3-chlorocodide (11 d-tar-
trate, [a]'g +8-3° in H20), also reacts with MgMel to
form (I). The “dihydrodeoxycodeine ” obtained by
Freund (A., 1920, i, 757) by electrolytic reduction of
a- or [3-chlorocodide absorbs 4H on catalytic reduction
to Btetrahydrodeoxycodeine, and is therefore named
deoxycodeine B (1) (+4H 20), m. p. 119—120° (hydro-
chloride ; hydriodide, m. p. 245°). The *“dihydro-
deoxycodeine ” prepared by interaction of ehlorodi-
hydrocodide with NaOMe in MeOH at 140° (G.P.
414,598) is similarly proved to be deoxycodeine C (I11)
(+H2), m. p. 105—106° [hydriodide (+H 20),
m. p. 160—165° (sinters at 135—140°); hydrochloride
(+H 20), m. p. 114° ; methiodide, m. p. 236—240°]; it
is insol. in ag. alkalis, does not form a Me ether or an
Ac derivative, and is generally without phenolic pro-

perties. The absence of geometrical isomerism at Cl4
NMe NMc
HaH/+GH2
v 9w |
N1z in) islg ey
Vi «/
O.Me OH

(1.) and (I1.)
requires the existence of two “ phenolic ” deoxy-
codeines according as tlie double linkings are at C-
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and C7 or Cfiand C8and four “ non-phendlic ” forms
of which (I11) represents one.

Il. “ a-Tetrahydrodeoxycodeine ” (A., 1920, i, 757)
obtained by reduction of a-ehlorocodide or deoxy-
codeines A or B with Na and 95% EtOH or electro-
lytically, is actually a dihydrodeoxycodeine (A), b. p.
160—170°/1 mm., m. p. 134—136° (+1H»0), [«]S
—27-1°, -26-7° in EtOH (methiodide, m. p. 250—
251°). It is reduced by H, and PtO, in MeOH to
“ p ’-tetrahydrodcoxycodeine. The following addi-
tional dihydrodeoxycodeines are described: B
(+il;i20), m. p. 125—131°, [«]g -106-9° [hydro-
chloride, m. p. 154— 156° (deeomp.); hydriodide, m. p.
255—256° (sinters 244—246°); methiodide, m. p.
about 175°], produced by electrolytic reduction of
dooxycodeine G; C (+|H 20), m. p. 109—111°, [t
—61-6° in 96% EtOH [hydrochloride, m. p. 241—242°
(sinters 157—163°); hydriodide, m. p. 242—243°;
methiodide, m. p. 245—246°], accompanies A in the
product of electrolytic reduction of ehlorodihydro-
codide (loc. cit.), and has previously been confused
with deoxycodeine B : D, m. p. 106—107°, [a]'g
—82-5° [// tartrate, m. p. 123—125°; hydriodide, m. p.
250—251° (decomp.); methiodide, m. p. 256°] is ob-
tained by reduction of p-chlorocodide with H, and
Pd-BaS04 (A., 1921, i, 124), and is the only non-
phenolic dihydrodeoxycodeine yet known; E~ m. p.
139—140°, is prepared by electrolytic reduction of
bromocodeinone (A., 1924, i, 1229). All of these
dihydro-derivatives pass on complete reduction into
P-tetrahydrodeoxycodeine, which is therefore the only
known tetrahydro-derivative; consequently it is
extremely unlikely that isomerism can occur at Cl4,
and five isomeric dihydrodeoxycodcines only, all of
which are now known, can exist. Measurement of [a]
is more trustworthy as a means of comparison in this
scries than the method of mixed m. p.

H. A. Piggott.

Derivatives of p-arsanilic acid. Il. p-Arsono-
malonanilic acid and related compounds. G. T.
Morgan and E. W alton (J.C.S., 1931, 1743—1748;
cf. this vol., 636).—Compounds of the type (I) have
been prepared. In many cases the Na salts have try-
panocidal action in mice. The pa quoted below refer
to aq. solutions. (1)
p-H20 3As-C6H4-NH-C0-CH2-C0-NRR" [*CO02Et (I1)]
Et p-arsonomaJonanHate (1), cryst. (Na salt, +H 20,
pu 6), could not be obtained from CH2(C02Et)2 and
p-arsanilic acid, but was prepared from carbethoxy-
acetyl chloride (improved prep.), p-arsanilic acid, and
NaOH. This yielded the following cryst. derivatives
of type (I) when condensed with the appropriate amine
under the conditions stated : methylamide (in the cold)
(No salt, +H 20, Pa 6—6-5); amide (0-880 ag. NH3
at 75°) (Na salt, -j-3H,,0, pH6—6-5); dimethylamide
(at 75°) (Na salt, -]-H20, pa 6-5); ethylamide (at 75°)
(Na salt, p,i 7-5); piperidide (at 0°) (Na salt, +H 20,
Pa 7-3). The acid obtained by hydrolysing (I1) de-
composed at 188—193°, and with S02and a trace of
I in cone. HC1 gave p-dichloroarsinomalonanilic acid,
AsCI2-C6H4-NH-C0-CH2-C02H, m. p. 128—133°,
hydrolysed by dil. NaOH to p-arsinomalonanilic acid.
This or the preceding chloride was converted by SOCI2
at 20° into the trichloride, which with NH2Ph at 0°,
and subsequent hydrolysis by dil. NaOH gave p-
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arsinomalonanilide, oxidised by H20 2to malonanilide-
p-arsinic acid (1; R=H : R'=Ph) (Nosalt, +2-5H20,
pit 8-5). Malonyl chloride (improved prep.), and
p-arsanilic acid yielded malonanilide-pp’-diarsinic
acid (p-HoOgAs-CgH.j-NH-COMCH,, darkening on dry-
ing (Na salt).

Malonanilino-n-propylamide-p-arsinic acid, cryst.
(Na salt, pn 6-5) was prepared from (I1) and cold aq.
ffl2Pr. Succinanilino-p-arsinic acid and cold alco-
holic NH2Pra gave succinanilino-\\-propylamide-p-
arsinic acid,, cryst. (Na salt, Na., salt, pH 10).

R. S. Cahn.

Mercury derivatives of cyciohexyl- and benzyl-
phenols. J. W. Haught, C. E. Garland, and
H. A.H.Pray (J. Amer. Chem. Soc., 1931, 53, 2697—
2700).—The following derivatives of o- and p-benzyl-
and o- and p-cycZohexyl-phenols are prepared by the
usual methods : diaceloxymercuri-o-benzylphenol, de-
comp. 115—125°, diacetoxymercuri-, decomp. 110—
115°, dichloromercuri-, decomp. 128—134°, and an-
hydromercivrihydroxymercuri-, decomp. 245—250°, -p-
benzylphenols; diacetoxy-, deeomp. 135—140°, di-
cliloro-, deeomp. 155—160°, and dihydroxy-, decoinp.
230—235®, -mercuri-o-cyc\ohexylphenols; diacetoxy-,
deeomp. 105—110°, dichloro-, deeomp. 225—230°,
and dihydroxy-, deeomp. 255—260°, -mercari-p-cyclo-
hexylphenols. H. Burton.

Effect of heat on the chemical composition of
proteins. 1. Elementary composition and di-
amino-acids. Iv. Yamafuji (Bui. Sci. Fak. Ter-
kultura Kjusu, 1930, 4, 101—107).—When muscle
proteins are heated at 140° in sealed tubes at vary-
ing Pa the reaction tends to approach neutrality.
The NH3and H2S evolved increase with a higher pa-
C3'stine, arginine, lysine, and NH2-N generally de-
crease slightly, although there is a slight increase of
arginine at pa 3-4. P. G. Marshall.

Sources of error in organic elementary
analysis. VIII. Ignition of the combustion
tube and origin of the water occurring thereby.
J. Lindner (Ber., 1931, 64, [B], 1560—1567 ; cf. A,
1930, 940).—Pure CuO (granular or wire-form), finely-
divided Ag, and PbCr04 readily yield their H20 when
ignited inair. Lessready evolution of H20 is observed
from the asbestos filling. Hard glass tubes in the
initial stages of heatingyield H20 in noticeableamount,
which gradually diminishes to a small quantity de-
pending on the temp, of ignition. Quartz behaves
similarly at temps, usual in combustion analysis, but
yields markedly smaller amounts than those obtained
with hard glass. Asbestos, air-dried or transitorily
ignited, gives much larger amounts of H20, but com-
plete removal could not be effected. The H20 slowly
attracted by thoroughly ignited asbestos can be re-
duced to its former degree only by protracted ignition.

. Wren.

Detection of carbon disulphide. S.L.Maloavan
(Z. anal. Chem., 1931, 84, 406—407).—A note on
previous work (this vol., 638). H. F. Gillbe.

Conductivity method for the analysis of binary
mixtures of the volatile fatty acids. E. I. Ful-
mer, E. E. Moore, and R. L. Foster (J. Physical
Chem., 1931, 35, 1227—1231; cf. J. Bact., 1930, 19,
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5).—For binary mixtures of formic, acetic, propionic,
and »j.-butyric acids the antilog. of kX 10i is a linear
function of % composition; this can be used as a basis
for analysis. L. S. Theobald.

Colour reaction of ephedrine. J. Sivadjian
(J. Pharm. Chim., 1931, [via], 14, 61—63; cf. A,
1930,1460).—A reply to Hartung and others (this vol.,
724). The peculiar reddish-violet colour is specific
for compounds of the ephedrine type. Ephedrine
and ~-ephedrine may be distinguished from each
other. R. K. Callow.

Determination of citrates, salicylates, and
benzoates by the mercurimetric method. A.
lonesou-M atiu and (Mme.) Popesco (J. Pharm.
Chim., 1931, [viii], 14, 54—61).—The citrate (Na or
Mg) is treated with HgS04 solution, oxidised by
KMnO04, and the ppt. of complex Hg salt is dissolved
in HNO3H 2504 and Hg determined by adding Na
nitroprusside and titrating with NaCl (cf. A., 1927,
6S7; 1928, 1230). Salicylates and benzoates give
ppts. of the Hg salts directly and Hg is determined
in the same way. Aspirin may be determined after
hydrolysis. R. K. Callow.
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Determination of sulphosalicylic acid. E.
Prschevalsici and V. Peschkova (Trans. Inst. Pure
Chem. Reag., 1931, 10, 8).—The free H2S04 is deter-
mined by BaCl2 in the usual manner, and the total
S04 after oxidising with KMn04.

E.

Colorimetric determination of tryptophan.
T. Ruemele (Z. anal. Chem., 1931, 84, 81—89).—A
crit. study of the method of Tillmans and Alt (A,
1926, 189). Accurate results are obtained by adher-
ence to standardised conditions. Not more than 2
drops of a 2% CHZ20 solution should be used and 45
min. should elapse after this has been added before
comparison of the colours is made.

A. R. Powell.

Potassium ferrocyanide as a microchemical
reagentfor theidentification of strychnine. V.D.
Gnesin (Farm. Zhur., 1930, 293—295).—Character-
istic crystals are described.

Chemical Abstracts.

Anhydrous distillation method for the deter-
mination of certain metalsinorganiccompounds.
I. Mercury. E.P.FenimoreandE.C.Wagner.—
See this vol., 1025.

Biochemistry.

Determination of respiratory capacity by
micro-determination of iron in the blood.
J. M. Clavera (Anal. Fis. Quim., 1931, 29, 392—
398).—The method of Fontes and Thivolle for
the determination of Fe in blood may be used for
determining the respiratory capacity, which is equal
to 40 times the Fe content (in mg. per c.c.). The
error is less than 2%. H. F. Gillbe.

Deformability and wetting properties of leuco-
cytes and erythrocytes. S. Mudd and E. B. H.
Mudd (J. Gen. Physiol.,, 1931, 14, 733—751).—A
microscopical study of the behaviour of blood-cells at
an oil-water interface. The surface of the leucocyte
is hydrophilic, that of the erythrocyte hydrophobic.

A. Cohen.

Staining of reticulocytes by brilliant-cresyl-
blue. Influence of solutions of substances.
C. W. Heath and G. A. Daland (Arch. Int. Med.,
1931, 48, 133—145).—The staining of reticulocytes
(rabbit and man) by brilliant-cresyl-blue is inhibited
by liver extracts, NH2-acids, and a variety of org.
and inorg. substances to an extent which varies with
their concentrations. The inhibitory influence is not
related to the efficacy of the liver extracts in antenna,
and is decreased by long contact between blood-cells
and inhibitors. The effects are probably due to
changed permeability of the cells under the influence
of the inhibitors. A. Cohen.

Determination of haemoglobin in blood. 0.
Orias (Compt. rend. Soc. Biol., 1930, 105, 305—
306; Chem. Zentr., 1931, i, 2240).—A comparison of
methods. A. A. Eldridge.

Simplification of the Osgood-Haskins haemo-
globin method. E. E. Osgood and H. D. Haskins

(J. Lab. Clin. Med., 1931, 16, 482—486).—A solution
of acid lirematin is used as a standard.
Chemical Abstracts.
Crystalline forms of haemin, and conditions of
their preparation. K. Lindenfeld (Rocz. Chem,,
1931, 11, 532—542).—Haemin is obtained in hexa-
gonal plates on adding a CHCI3-pyridine solution to
80% AcOH containing NHA4Ci or NaCl at 60°; similar
polymorphs of the ordinary Teiclimann form arc ob-
tained from bromo-, iodo-, and thiocyano-haemin in a
similar way. The polymorphs are unstable, and are
rapidly converted into Teichmann crystals at 100°.
R. Truszkowski.
Physical properties of normal blood-sera of
man and some mammals, and of serum-proteins
isolated by acetone. C.Achard, A. Boutaric, and
M.Doladilhe (Compt. rend., 1931,193, 271—276).—
Colloidal suspensions of the proteins in an equal vol.
of H20 have almost the same optical density and vis-
cosity as whole serum; addition of salts and the ex-
tracts increases the optical density and decreases the
no. of particles. The no. of particles per g. of dried
protein is sensibly the same in the sera from man,
horse, and ox. C. C. N. Vass.

Fractionation of serum-proteins and absorp-
tion spectra of the fractions. J. Gréh and E.
Faltin (Z. physiol. Chem., 1931, 199, 13—24).—
The mean extinction coeffs. for the serum-globulin
and -albumin from the horse and ox agree, but the
differences observed between samples from a particu-
lar species are often considerable. Fractional pre-
cipitation with (NH4)2504 yields fractions showing a
steady decrease in coeff., the tryptophan and to some
extent the tyrosine contents showing a parallel diminu-
tion. None of the fractions is homogeneous.

J. H. Birkinshaw.
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Protein coagulation and its reversal. Serum-
alhumin. M. L. Anson and A. E. Mirsky (J. Gen.
Physiol., 1931,14, 725—732).—The prep, of sol. cryst.
serum-albumin from a denatured product obtained
by the action of acid COMe2 on the native protein is
described. It appears that the more sol. is the de-
natured protein, the more easily is denaturation re-
versed. “ f A. Cohen.

Temperature stability and denaturation of
serum-albumin. K. 0. Pedersen (Nature, 1931,
128, 150—151; cf. A., 1930, 1197).—Heat treatment
of serum-albumin within the pu-stability region forms
aggregation products which vary in size and no.
according to pa, temp., time of heating, and the nature
of the salts in solution. Removal of these products
loaves an unchanged portion of serum-albumin. Heat
treatment of amandin forms some smaller particles
with a large portion unchanged. Outside the in-
stability region (pil< 3,8) serum-albumin is split up
into smaller particles by heating, and mobilities ex-
pected for denatured serum-albumin are obtained.
Serum-albumin solutions atpn 3-5 are changed by
ultra-violet light. L. S. Theobald.

Osmotic pressure of colloids. XVI. Daily
fluctuation and arterio-venous difference of the
osmotic pressure of the colloids of blood-serum.
E. Kylin (Arch. exp. Path. Pharm., 1931, 161, 91—
103).—The average osmotic pressure exerted by the
colloids of arterial blood during a fasting period is
343 mm. H20 and that of venous blood 337 mm.
After food the arterial colloidal osmotic pressure rises
to 355—359 mm., whilst the venous osmotic pressure
rises after food taken withlittle H20 and falls when
much 1120 is taken. P. G. Marshall.

Use of interferometer for serum-protein and
protein fraction determinations. W. J. Dieck-
mann (J. Lab. Clin. Med., 1931, 16, 513—519).—
Methods are described. Chemical Abstracts.

Determination of blood-proteins by a direct
micro-Kjeldahl method. R. S. Hubbard (J.
Lab. Clin. Med., 1931, 16, 500—503).—The digested
material is nesslerised directly; precipitation of the
reagent is prevented by the use of Na K tartrate.

Chemical Abstracts.

Occurrence of proteolytic enzymes in serum.
Criticism of Yokota’s work. H. J. Euchs and
M. von Falkenhausen (Biochem. Z., 1931, 237,
87—89).—The results of Yokota (this vol., 641) are
shown to be erroneous, due to an imperfect removal of
proteolytic enzymes from the fibrin.

F. 0. Howitt.

Chemical nature of the depressor substance
of blood. K. Zipf (Arch. exp. Path. Pharm., 1931,
160,579—598; cf. A., 1930,811).—Defibrinated blood
is freed from protein by precipitation with trichloro-
acetic acid, and the depressor principle is isolated from
the filtrate by successive precipitation of its Hg, Pb,
and Ba salts. It is identical with adenylic acid.

A. Cohen.

Spectrophotometric determination of allantoin
in the blood of mammals and in the seed of
plants. R. Fosse, A. Brunel, and P. E. Thomas
(Compt. rend., 1931,193, 7—11; cf. this vol., 976).—
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The concentration of allantoin in the sera of the ox,
horse, sheep, and pig varies from 10-7 to 26-9 mg. per
litre. In 40 out of 50 plants the allantoin content
of the seed varied from 0-02 to 0-41 g. per kg., but
reached 1-78 g. per kg. in Pliaseolus mungo and 3-3 g.
per kg. in Dolichos sinensis. C. C. N. Vass.

Acetylcholine in ox-blood. [IlI. C. Bischoff,
W. Grab, and J. Kapfhammer (Z. physiol. Cliem.,
1931, 199, 135—168; cf. A., 1930, 1464).—In 29 out
of 32 animals examined the blood was shown by
biological test to contain acetylcholine. The essential
conditions for successful testing are (a) the filtrate from
the blood-EtOH mixture after evaporation in vac.
must not be alkaline, (b) after deproteinisation the
solution must not be kept long and must be maintained
at a low temp. Of the three protein précipitants tri-
chloroacetic acid, sulpliosalicylic acid, and H4P20 7,
the last is preferred, since it gives a more suitable" .

J. Il. Birkinsiiaw.

Blood-ammonia. L. Stanoyevitch (Bull. Soc.
Chim. biol., 1931,13,579—587).—Blood drawn direct-
ly into the reagents contains 0-026 mg. NH3-N per
100 c.c. NH3-N increases during muscular work but
falls to its initial val. after 2 hr. rest. On autolysis
in vitro the rate of formation of N1i3-N varies with
temp. ; the precursor is thought to consist of 2 sub-
stances, one of which decomposes at room temp, in
24 hr., whilst the other requires a higher temp, and
has a variable time factor. C. C. N. Vass.

Effect of muscle extracts on blood-sugar in the
rabbit. E. Amantea (Arch. Farm, sperim., 1931,
52, 189—196).— Injection of extract of ox-muscle has
in general a slight hypothermic action on guinea-pigs.
Tho injection of muscle extracts into rabbits has a
variable effect on the temp.; homologous extracts
lower the blood-sugar, whilst extracts from other
animals have little effect. R. K. Callow.

Determination of cholesterol in blood-plasma
and -serum. J. C. Eorbes (J. Lab. Clin. Med,,
1931, 16, 520—521).—The cholesterol is extracted
without heat in presence of “ doucil,” a water softener.

Chemical Abstracts.

Influence of nerve excitation on the cholesterol
and fat content of blood flowing from the extrem-
ities. J. Scheffer and G. Bardos (Biochem. Z.,
1931, 236, 493—499).—Excitation of the ischiadic
nerve in the dog increases the cholesterol content of
the blood in the femoral or saphenous vein and, to a
smaller extent, in that of the femoral artery. Simul-
taneous excitation of the cruralis nerve inhibits this
increase. The total fat does not rise parallel with the
cholesterol level so that the quotient total fat/chole-
sterol decreases during stimulation, which brings
about liberation of cholesterol from subcutaneous and
bone-marrow tissue. F. O. Howiitt.

Dichlorofluorescein as an adsorption indicator
for the determination of blood-chloride. A. E.
Osterberg (Proc. Staff Meetings Mayo Clinic, 1930,
5, 300).—Plasma or serum (2 c.c.), COMe2 (7 c.c.),
and HoO (to 10 c.c.) are centrifuged; 5 c.c. of the
solution is treated with the indicator (Kolthoff, Lauer,
and Sunde), and titrated with iV/3456-AgNO03.

Chemical Abstracts.
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Blood-phosphorus in man. M. Javillier and
M. Fabrykant (Bull. Soc. Chim. biol., 1931, 13,
687—696).—The mean vals. in mg. per litre for venous
blood collected at rest while fasting were, total P
358-4, inorg. P 36-6, lipin-P 115-7, nueleoprotein-P
26-5. In disease total P was 183—1055, lipin-P
53—268, and inorg. P 23—60. C. C. N. Vass.

Titrimetric determination of inorganic phos-
phorus in blood-serum. L. Cannavo (Biochem.
Z., 1931, 237, 136—138).—From 1 c.c. (not depro-
teinised) Ca is removed by (NH4)2C20 4 and phosphate
precipitated as MgNH4P 0 1in presence of Na citrate.
The ppt. is converted into NH, phosphomolybdate,
which is dissolved in 3 c.c. of 0-02N-NaOH and
titrated with 0-02N-HC1. Vals. for some pathological
sera are given. F. 0. Howitt.

Possible transition of inorganic to organised
matter. M. Cobisarow (Kolloid-Z., 1931, 56,
67—71).—A discussion of published work on inorg.
structures resembling organised matter in form.

E. S. Hedges.

Paracrystalline organisms. F. Hinne (Kol-
loid-Z., 1931, 56, 71—77).—Sepia spermatozoa are
gel-like, paracryst., living organisms, which constitute
a transition between artificial liquid crystals and
organised matter. E. S. Hedges.

Cholesterol content of shrimp waste. R. F.
Abernethy and F. 0. Vii.brandt (J. Amer. Chem.
Soc., 1931, 53, 2796—2797).—Shrimp oil (this vol.,
272) contains 19-08% of cholesterol. H. Burton.

Cholesterol and protoplasm structure. [IX.
Summary of I—VIIlI. G. Pfeiffer (Biochem. Z,
1931, 236, 457—463).—In a survey of the amounts of
cholesterol and its derivatives in various tissues (cf.
A., 1929, 90; 1930, 945, 1204; this vol., 507, 644,
975) the functions of these compounds are discussed
with reference to interfacial and protective colloid
action, 02 adsorption, HZ2-acceptor action, synthetic
processes, and their bearing on protoplasmic struc-
ture and immuno-behaviour. F. O. Howitt.

Modification of the Kumagawa-Suto method
for the determination of the lipin content of
organs. E. Leborde and Enver (Bull. Soc. Chim.
biol., 1931, 13, 712—713).—The operation is carried
out in one stage, avoiding the evaporation to dryness
of the EtOH-extract prior to hydrolysis with EtOH—
KOH. C. C. N. Vass.

Colour reactions of the nucleic acids. P.
Thomas (Z. physiol. Chem., 1931, 199, 10— 12).—A
tryptophan reagent (0-1% in 50% aq. HC1) is recom-
mended for the detection of thymus-nucleic acids
since it gives characteristic colour reactions with
these and with the monosaccharides.

J. H. Birkinshaw.

Camel flesh. G. A. M akarytsciiev (Z. Fleisch-
Milchhyg., 1931, 41, 1S1—182, 207—212; Chem.
Zentr., 1931, i, 2406).—The flesh contained H,,0
75-51—79-90, protein 18-65—21-37, fat 0-S0—2-52,
ash 0-51—0-86%, and gave a positive reaction for
glycogen. A. A. Eldridge.

Comparative copper determinations in hen
embryos. A. Loeschke (Z. physiol. Chem., 1931,
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199, 125—128).—The Cu content of the liver of the
embryo is only about 1 to J that of the whole egg
but the percentage is 12—20 times as great.
J. H. Birkinshaw.
Sulphur content of some South African wools.
F. N. Bonsma (J, Text. Inst., 1931, 22, t305—313).
—There is a considerable variation in the S content
of wools from different sheep fed on the same diet,
but although the S content is largely an inheritable
characteristic, it may be altered by, e.g., limitation of
the cystine supply in the natural diet. As long as
the demand for cystine for the production of wool by
the animal is satisfied by its food, the wool maintains
the normal S content, but when the supply is inade-
quate a reduction in S content follows.
B. P. Ridge.
Biochemistry of sulphur. X. Cystine con-
tent of meat and fish. M. X. Sullivan and W. C.
Hess (U.S. Pub. Health Rep. Suppl., 1931, no. 94,
13 pp.).—Cystine was determined in meat and fish
(haddock, halibut, and salmon) using fresh or COMe2-
Et20 dehydrated defatted material and also hydro-
lysed samples. The colorimetric method of Sullivan
(A., 1930, 488) gives results comparable with those by
the iodomctric method of Okuda (A., 1929, 730;
1191), but lower than those by the colorimetric method
of Folin (ibid., 1093). Higher vals. (0-26% for wet
material) are found for fish than for meat (0-19%)
which, however, has a slightly higher glutathione con-
tent. F. O. How itt.

Separation of iodine from thyroid gland pulp
by wultra-violet irradiation and from iodised
protein by irradiation with X-rays. F. Lieben
and H. Kraus (Biochem. Z., 1931, 236, 182—186).—
I is liberated from suspensions of human thyroid
gland pulp under the action of ultra-violet light (0-5—
2-7% of the total | being set free) and from iodised
cascinogen and thyroxine under the action of X-rays
(less than 1% of the total | set free).

P. W. Clutterbuck.

Detection and determination of glucosamine.
F. Zuckerkandl and L. Messiner-Klebermass
(Biochem. Z., 1931, 236, 19—2S).—A method for the
determination of 1—5 mg. of glucosamine depends on
the red colour produced when glucosamine mono-
acetate is treated with alkali and Ehrlich’s reagent,
the limits of error being not greater than 6%. Ovo-
mucoid contains only half of its carbohydrate as
glucosamine, the remainder consisting probably of
mannose (up to 10%). P. W. Clutterbuck.

Haliotis-indigo, the blue pigment of the
shells of Haliotis califomiensis. N. Schulz and
M. Becker (Biochem. Z., 1931, 236, 99—106).—The
separation and purification of the pigment are de-
scribed and preliminary tests place it in the indigo

group. P. W. Clutterbuck.
Histological and chemical examination of
the gills of Anodonta cygncea, Lin. M. Dubuis-

son and J. van Heuverswyn (Arch. Biol., 1931, 41.
37—74).—Certain concretions found in the gills of A.
cygncea contain Fe, Mn, and CaC03. Their formation
and function in relation to the yellowish-brown pig-
ment of the tissue are discussed. A. G. Pollard.
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Elimination of choline from lecithin and the
choline content of cerebrospinal fluid. 1. H.
Page and E. Schmidt (Z. physiol. Chem., 1931, 199,
1—9).—Lecithin is not hydrolysed by boiling in
EtOH or when kept for a longer period at 37°. It is
only slowly attacked in aq. emulsion at pn 5-6—8-2.
Fresh serum or brain extract has no action on it.
The choline content of cerebrospinal fluids was 0-1—
1-0 mg. per litre except in a case of Lues univ. ac.,
when 1-3 mg. was attained. J. H. Birkinshaw.

Determination of pancreatic enzymes in duo-
denalcontents. E.Holtlander (J. Lab. Clin. Med.,
1931, 16, 460—465).—The steapsin and trypsin are
determined by measuring the time (normally 5 min.)
necessary for the neutralisation of 1 c.e. of 0-1N-
NaOH by the fatty or NH2acids formed by the
action of 1 c.c. of duodenal contents on olive oil or
gelatin, respectively. The amylopsin activity is
determined by determining the amount (normally
1-9 c.c. or less) of substrate required to reduce 5 c.c.
of Benedict's quant, sugar reagent after the action of
1 c.c. of duodenal contents on sol. starch. A decrease
in the activity of the enzymes is usually associated
with disease of the gall bladder.

Chemical Abstracts.

Proteolytic enzymes in intestinal and pan-
creatic juices. E. Le Breton, |I. Mocoroa, and
E. Stuiz (Compt. rend., 1931, 193, 79—81).—
Only abnormal pancreatic secretions contain erepsin
or kinase or both, whereas erepsin and enterokinase
are always present in the intestinal juice.

C. C. N. Vass.

Characterisation of semen in legal investig-
ations. R. Marcitte (Ann. Chim. anal., 1931, [ii],
13, 193—203).—Semen may be detected micro-
chemically by Florence’s reagent (1-8g. 1 ; 2-49. K1;
45 c.c. H20), which gives characteristic brown, prism-
atic crystals with choline hydrochloride at a limiting
dilution of 1:70,000 at room temp, or 1:400,000 at
12°.  The stain is extracted with water, protein pre-
cipitated by EtOH, the filtrate evaporated, and the
limiting dilution of the ag. extract which gives a
positive reaction is determined. Dried semen gives
a positive reaction in a dilution of 1 : 1000 or 1 :4000,
and is thus readily distinguished from other materials
containing choline in comparatively small amount.
Putrefaction interferes with the test. Bogarius
reagentis not sufficiently sensitive. The microscopical
detection of spermatozoa is described.

R. K. Callow.

Absorption spectrum of bilirubin in different
solvents. P. Muliter and L. Engel (Z. physiol.
Chem., 1931, 199, 117—124).—The absorption of
bilirubin in (so-called) alcoholic solution differs from
that exhibited in CHC13 solution (cf. this vol., 644).

J. H. Birkinshaw.

Detection and determination of indican in
urine. Fischer and Huppmann (Pharm. Ztg.
1931, 76, 810—S12).—The urine is treated with 10%
of basic Pb acetate solution and 11 c.c. of the filtrate
are boiled with 10 c.c. of a saturated solution of aee-
naphthenequinone in AcOH and 2 c.c. of fuming HCL.
The red Il-acenaphthene-2'-indoleindigo formed is
extracted with hexahydrotoluene and determined

BRITISH CHEMICAL ABSTRACTS.— A.

colorimetrically. The prep, of the dye from indoxyl
and acenaphthenequinone is described.
R. K. Callow.
Photometric determination of acetone in
urine. C. Urbach (Biochem. Z., 1931, 236, 164—
173).—The method is described and its advantages
over other methods are discussed.
P. W. Crutterbuck.
Micro-determination of the organic acids of
urine by ether extraction. M. Lafargue (Bull.
Soc. Chim. biol., 1931, 13, 703—709).—2 c.c. of pro-
tein-free urine saturated with (NH4)2S04 and acidified
with conc. H2S04 are continuously extracted with
EtOH-free Et2 for 1i-hr., the extract is diluted with
H,0 and titrated with O02iV-NaOH, using cresol-red
as indicator. C. C. N.

Phenol test for wurinary albumin. W. B.
Crapp and B. Cohen (New England J. Med., 1930,
203, 1237—1238).—A ring test, employing saturated
aq. PhOH containing glycerol (d 1-045), detects
albumin in a concentration of 0-004%.

Chemical Abstracts.

Excretion of uric acid. J. Needham (Nature,
1931, 128, 152—153).—Facts concerning the develop-
ment of the chick embryo are quoted in support of
the view that a circulation of base as well as of H20
takes place in the excretion of uric acid (cf. this vol.,
976). L. S. Theobald.

Pn Values in routine urine analysis. O. B.
Prattand H. 0. Swartout (J. Lab. Clin. Med., 1931,
16, 471—475).—Muisleading vals. are discussed.

Chemical Abstracts.

Distribution of amino-acids in blood in
ancemia ; criticism of the new Folin method of
determination of amino-acids in the blood.
A. Simon (Arch. exp. Path. Pharm., 1931,160, 599—
609).—An increase in the ratio of NH2-N in blood-
corpuscles to that in the plasma is found in dogs
suffering from amemia and after splenectomy. The
ratio of the concentration of diffusible NH2-N in
corpuscles to that in the plasma is greater in
canine than in human anremia. Folin’s method
for the determination of NHZ2-acid (A., 1930, 630,
1305) is criticised, since it gives low results due to
absorption of NH2-acids by the contracted cells.

B. Levin.

Catalase action and glutathione content of red
blood-corpuscles in anaemia. E. Bach and E.
Bach (Biochem. Z., 1931, 236, 174—181).—The
catalase content and the reducing power in the cold
(caused chiefly by the glutathione content) in various
types of anaemia are investigated. In true pernicious
anaemia a parallel increase takes place in both catalase
and glutathione contents of the cells. In secondary
anaemia the catalase and glutathione contents are not
increased. In acute loss of blood, the relative
glutathione content of human red cells is increased,
and the catalase content is also increased in the cells
of lower animals. P. W. Clutterbuck.

Effect of adrenaline-free suprarenal extract
on the specific dynamic action of foodstuffs.
A. E. Koenhter (Science, 1931, 74, 78).—In cases of
asthenia, continued administration of the extract
results in a diminution of its beneficent effect and a

Vass.
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diminution or disappearance of the sp. dynamic action
of foodstuffs. L. S.Theobald.

Cancer research and the scientific method.
E. McDonald (Science, 1931, 74, 55—60).—An
address. L. S.Theobald.

Hormones in cancer. F. Bischoff, L. C. Max-
well, and H. J. Ullmann (Science, 1931, 74, 16).—
With one possible exception, none of the well-estab-
lished hormones or glandular products affects the rate
of growth (or final mortality) of transplantable rat
sarcomata or carcinomata. L. S.Theobald.

Respiration of Jensen sarcoma and mouse
carcinoma. B. Kisch (Biochem. Z., 1931, 237,
226—243).—The respiration-increasing action of cer-
tain substances [salts with bivalent and tervalent
elements, “ omega” (A., 1930, 949, 1036), glycine,
and alanine] is greater with normal than with tumour
tissue from the same rat. The respiration-inhibiting
action of high concentrations of Al salts, borates, and
NHr acids occurs both with normal and tumour tissue.
Hence it appears that tumour tissue has reached the
max. rate of respiration for the experimental condi-
tions. F. 0. Howitt.

Mitogenetic spectrum analysis. I. N. Kan-
negiesser. Il. Carcinoma and cornea epithel-
ium. L. Gurwitsch (Biochem. Z., 1931, 236,
415—424, 425—431).—1. Blood glycolysis and three
different types of oxidation were examined by the
method of spectrum analysis of mitogenetic radiation.
Typical spectra are obtained, that of glycolysis pos-
sessing a range of 190—200 and 212—220 mg and
that of oxidation 223—234 mg.

Il. The duplex nature of mitogenetic radiation of
carcinoma is due to glycolytic and proteolytic action.
That of the epithelium of the cornea of rabbit is
normally glycolytic, butis proteolytic during inanition.

F. 0. Howitt.

Carcinogenic potency of mineral oils. C. C
Twort and J. M. Twort (J. Ind. Hygiene, 1931, 13,
204—226).—A revised method of expressing carcino-
genic potency is described. Refined Scottish shale
lubricating oil was found to be more potent than any
refined petroleum-well oil. The potency of crude shale
oil did not decrease until the retorting temperature
fell below 400°. The potency of refined petroleum
lubricating oil may vary as much as 30 times in
different samples. Potency is decreased by addition
of lanolin or sperm oil; saponifiable oils showed no
activity. In general the more saturated mineral oils
are less potent. The fluorescence of oils may be
related to their potency. Chrysene has definite
carcinogenic activity. R. K. Callow.

Production of dental caries in rats fed on
an adequate diet. C. A. Hoppert, P. A. Webber,
and T. L. Canniff (Science, 1931, 74, 77—78).—
Dental caries in rats is not due primarily to a defi-
ciency of vitamin or mineral salts, but is probably
caused by bacterial deeomp. of foodstuffs lodged in the
teeth. L. S. Theobald.

Partition of potassium in healthy or patho-
logical muscle. A. Leulier, B. Pomme, and R.
Delaye (Compt. rend., 1931, 193, 202—204).—There
is a diminution of K in the musculature affected by
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certain amyotropic conditions arising from cerebral or
spinal lesions. C. C. N. Vass.

Acid-soluble phosphorus of blood in normal
individuals and diabetics. R. Meier and E.
Thoenes (Arch. exp. Path. Pharm., 1931, 161, 119—
140).—The mean total acid-sol. P of blood in normal
man is 55 mg. per 100 c.c., made up by inorg.
P 8-5, easily hydrolysable esters 12-0, and esters
hydrolysed with difficulty 34-5 mg. 0-1N-HC1 will
hydrolyse 13% in 3 hr. The lowering of total acid-
sol. P in diabetes, which is most noticeable in the
state of coma (to 35-8 mg. per 100 c.c.), occurs largely
at the expense of the esters which are hydrolysed
only with difficulty, the changes which these esters
undergo being independent of the H20 content of the
serum. Insulin treatment brings about a lowering of
inorg. P, increases the fraction of esters hydrolysed
with difficulty, and produces a temporary decrease in
the easily hydrolysable fraction. Phosphoric esters
occur entirely in the corpuscles. P. G. M arshall.

Initial bypoglycaemia after extirpation of the
pancreas. H. Horsters (Arch. exp. Path. Pharm.,
1931,160,692—698).—A discussion of the cause of the
hypoglycacmia observed in dogs within a few hr. after
pancreatectomy (cf. this vol., 758). A. Cohen.

Formation in articular exudates of fibrin
apartfrom blood-fibrinogen ; role of white cells.
M. Piettre and B. Celan (Compt. rend., 1931, 193,
83—85).—The exudate formed in polyarthritis in the
calf contains fibrin in three forms : free, mixed with
the formed elements, and dispersed in the liquid
phase. The formation of the reticulum proceeds as
when white cells are treated with dil. HC1 or distilled
1120 . C. C. N. Vass.

Occurrence of heavy metals in human gall-
stones. R. Schonheimer and W. Herkel (Klin.
Wocli., 1931, 10, 345—346; Chem. Zentr., 1931, i,
2218—2219).—Cu, Zn, Mn, and Fe were found in
considerable quantities. A. A. Eldridge.

Haemophilia. C. la F. Birch (Science, 1931,
74, 16— 17).—Introduction of the female sex hormone
(ovarian extract) into two young males rendered them
symptom-free for several months. The blood plate-
lets are resistant to hypo- and hyper-tonic salt
solutions. ” L. S. Theobald.

Effect of diet on hookworm infestation in dogs.
A. O. Foster and W. W. Cort (Science, 1931, 73,
681—683).—Dogs fed on a diet deficient in vitamins
and inorg. salts develop hookworm infestations, but
recover when fed on an adequate diet.

L. S. Theobald.

Urinary pB and alveolar carbon dioxide in
hyperchlorhydria. C. S. Hicks (Austral. J. Exp.
Biol., 1931, 8, 133—138).—Ingestion of food in one
case was immediately followed by secretion of an acid
urine which gradually became more alkaline. Alve-
olar CO» changes ran parallel to the urinary pa.

P. G. Marshall.

InteHigence and body chemistry. G. J. Rich
(Science, 1931, 74, 21—22).—No significant correl-
ations between blood-Ca and -P and intelligence in
children could be found (cf. this vol., 977).

L. S. Theobald.
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Colloid chemistry of insanity. I. W.D. Ban-
croft and G. H. Richter (J. Physical Chem., 1931,
35, 1606—1623).— Tho effects of different reagents on
the nervous system are discussed, and it is suggested
that mental disorders are of two types, the one result-
ing from increased and the other from decreased
dispersion of the colloids of the nervous system.

L. S. Theobald.

Bilirubin liver-function test. 1. 1. R.Jankel-
son and S. L. Gargill (New England J. Med., 1931,
204, 547—549).—Blood-bilirubin is determined at
5 min. and 3 hr. intervals following intravenous
injection of bilirubin. Chemical Abstracts.

Ginchophen oxidation test of the function of
the hepatic cells. S.S.Liohtman (Arch. Int. Med,,
1931, 48, 98—125).—A colorimetric determination of
“ oxycinchophon ” in urine is based on the yellow
colour produced by HC1, which is sensitive in dilu-
tions of 0-0002%. Following oral administration of
0-45 g. of “ cinchophen,” the 24 hr. excretion of “ oxy-
cinchophen ” is used as a test of liver function. In
normal subjects this excretion is 30—100 mg., but
higher vals. (about 200 mg.) are given for cases of
various liver disorders. A. Cohen.

Ration for the production of rickets in chicks.
E. B.Hart, O.L.Kline, andJ. A. Keenan (Science,
1931, 73, 710—711).—A ration containing 19—20%
of protein, 0-9— 1% Ca, and 0-5—0-6% P is detailed.

L. S. Theobald.

Histochemical investigation of the initial
lesions of experimental pulmonary silicosis.
A. Policard (Compt. rend., 1931, 193, 197—199).—
In white rats breathing rock dust containing 82%
Si02 the particles are filtered by the alveoli. The
particles of Si02 are attacked by the cellular juices
and the resulting fibrosis with its degenerated cyto-
plasm rich in Si02 constitutes an excellent medium
for the tubercle bacillus. C. C. N. Vass.

Serum-calcium and -inorganic phosphorus
during parathyroid tetany. A.von BeznAk (Bio-
chem. Z., 1931, 236, 362—371).—Strychnine convul-
sions in normal and paratliyroidectomised dogs result
in an increase in blood-Ca and -inorg. P. In venous
blood of the contracted muscle, the inorg. P is greater
than in resting muscle whilst the Ca content is un-
changed. Tho tetany of parathyroidectomy pro-
duces a decrease of inuscle-creatinephosphoric acid
with a concomitant increase of inorg. P.

F. 0. Howitt.

Cell metabolism. J. Jany and C. Sellei (Bio-
chem. Z., 1931, 236, 348—361).—An exact criterion
of cell metabolism is provided by the energy quotients

and If7ri,/Ibo:) where IF§jr is the heat from
aerobic glycolysis of the tissue for 1 hr., PFgj- that
from anaerobic glycolysis, IF0, the basic heat of
respiration, and IF the total heat evolution under
aerobic conditions, so that IF=1F0j-f- IF°js. Changes
in these quotients for various tissues indicate that
the kidney cortex has little glycolytic function and
possesses typically aerobic metabolism, whilst the
medulla produces sufficient heat by glycolysis to sup-
port anaerobic metabolism. Grey cerebral cortical
tissue is more highly glycolytic, yet is not suited for
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anaerobic existence. Tissue from rat carcinoma ex-
hibits amongst all tissues considered tho greatest
adaptation for glycolysis and anaerobiosis.
F. O. Howitt.
Basal-metabolic rates of vegetarians. G.
W akeham and L. A. Hansen (Science, 1931, 74, 70—
71).—Basal-metabolic rates in young women who have
been vegetarians for 5 years or more are less than in
non-vegetarians. L. S. Theobald.

Metabolic experiments on rabbits with hor-
mone preparations. H. Horsteks (Z. gcs. exp.
Med., 1930, 73, 167—179; Chem. Zentr., 1931, i,
2354).—Determinations of blood-albumin, -P, -Ca,
-NaCl, and -cholesterol, urinary P20 5 and NaCl, and
foecal P20r are recorded. A. A. Eldridge.

Relation of life to electricity. 1V. Electro-
motive action of homologous fatty acids ; ex-
haustion as an electrochemical sequence of a
chemical splitting of higher molecular com-
pounds. R. Beutner and J. Lozner (Proto-
plasma, 1931, 12, 380—393; cf. this vol., 866).—
Solutions of homologous fatty acids in fats and in
amyl acetate gradually decrease in stainability, e.m.f.,
and pn with decreasing mol. wt. These changes are
shown to accompany the exhaustion of living tissue
with the gradual breakdown of high-mol. compounds.

A. G. Pollard.

Bile acid :fat ratio of intestinal contents and
its relation to fat absorption. O. Firth and H.
Minibeck (Biochem. Z., 1931, 237, 139—158).—The
cholic acid :total fats ratio was determined in the
intestinal contents of infants, cream-fed cats, and fat-
fed rats, vals. of J— J—+, and I-S S’respectively,
being obtained. Thus rats are best adapted for fat
absorption. The results indicato that the dissolving
action of bile acids on fat does not follow in vitro ex-
periments, but is increased by the presence of small
amounts of phosphatides and that, especially with
increased fat ingestion, the bile acids convey fat into
the blood- and lymph-streams and then return to the
intestinal lumen for further use. E. O. How itt.

Fat and glycogen metabolism of resting and
exercised rats. T.Osuka (Z. physiol. Chem., 1931,
199, s1—92).—The increased total fat of resting rats
receiving an addition of yeast to their diet is found in
parts other than the liver; the increased glycogen is
present in the liver. With adequate diet, the total
body-fat is the same for exercised rats whether they
receive yeast or not, but is smaller than for resting
rats. Exercise does not affect the liver-fat. The
glycogen of the yeast-fed exercised rats is higher than
in absence of yeast. Exercise promotes glycogen
storage in the liver at the expense of the body-fat.

J. Il. Birkinshaw.
Glycolysis and amylolysis in muscle after
fatigue. E. Beccari (Biochem. Z., 1931, 236,

113—121).—Fatigue of muscle causes a decrease in
glycolytic but does not affect amylolytic power. The
effect is independent of the pa changes.
P. W. Clutterbuck.

Biochemistry of fatigue. 1. Influence of
“training ” on the lactic acid content of muscle
after work. A. Palladin, L. Palladin, and E.
Persova (Biochem. Z., 1931, 236, 268—275).— Mus-
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cular activity by frequentelectrical stimulation affects
rabbit muscle so that, unlike “ untrained ” muscle,
no increase of lactic acid content occurs on further
stimulation. Hence lactic acid formation is not a
trustworthy criterion of work performance. Stimu-
lation of “ untrained ” muscle results in a decrease of
creatincphosphoric acid and a more than correspond-
ingly greater formation of H3P 04, indicating a simul-
taneous degradation of hexosephosphate. In
“ trained ” muscle stimulation produces formation of
creatincphosphoric acid, indicating a synthesis; com-
parison with the data of Ferdmann and Feinschmidt
(A., 1929, 1193), however, points to a fission of the
acid on excitation of “ trained ” muscle. 11304 is
increased to a smaller extent than in “ untrained ”
muscle. F. 0. Howitt.

Muscular contraction without formation of
lactic acid (*“ alactacidic ). V. Henriques and
E. Lundsgaard (Biochem. Z., 1931, 236, 219—225).
—The latent period, contraction time, course of con-
traction, maximal tension developed, and the action
current for the contraction of muscle, the lactic acid
formation of which has been completely inhibited by
iodoacetic acid, arc the same as for normal muscle and
the role of lactic acid formation in muscular contrac-
tion should be regarded as of a secondary nature.

P. W. Clutterbuck.

Energetics of muscular contraction when
formation of lactic acid is prevented. 0.Meyer-
hof, E. Lundsgaard, and H. Blaschko (Biochem.
Z., 1931, 236, 326—347; cf. A., 1930, 1312).—In
muscle poisoned with iodoacetic acid the amount of
heat liberated for a definite amount of creatinephos-
phoric acid hydrolysis is not const. For weak stimu-
lation the calorific equiv. is 160 g.-cal. per g. of liber-
ated H3P 04. With anaerobic resting muscle higher
vals. are obtained, extensive hydrolysis giving a final
val. of about 450 g.-cal. Hence when lactic acid
formation is prevented a heat-supplying reaction inde-
pendent of phosphagen hydrolysis occurs. Part of
the excess heat is due to hydrolysis of adenylpyro-
phosphoric acid and part to the evolution from rest-
ing anaerobic muscle. 80% of the heat due to con-
traction alone is accounted for by phosphagen hydro-

lysis. F. 0. Howiitt.
Poisoning of frog muscle-extract by iodo-
acetate. K. Lohmann (Biochem. Z., 1931, 236,

444— 456).—Tlio hexosediphosphoric acid of Harden
and an aldosemonophosphoric acid of the Embden
type were isolated from the musculature of the intact
iodoacetate-poisoned frog. Formation of phosphoric
ester in frog muscle-pulp or -extract is less on addition
of iodoacetate than on that of fluoride. Inhibition of
lactic acid formation from glycogen and hexosedi-
phosphate is a well-marked time reaction. In com-
pletely poisoned muscle-extracts H3P 04 liberation
from hexosediphosphate is almost completely whilst
esterification of glycogen is only partly inhibited. Et
urethane inhibits the poisoning action of iodoacetate.
With high concentrations of iodoacetate lactic acid
formation from hexosediphosphate is inhibited before
that from glycogen, whilst with that from methyl-
glyoxal inhibition is much less marked.
F. O. Howitt.
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Formation of lactic acid and hydrolysis of
creatinephosphoric acid in anaerobic activity
ofmuscle. O.Meyerhofand W.Schulz (Biochem.
Z., 1931, 236, 54—86).— The time course of lactic acid
formation with short (2 sec.) tetanus in N2 and 02 at
high and low temp., and of the isometric coeffs. of
decomp, of phosphagen and of lactic acid formation
for short tetani and for series of single twitches at
different temps, in normal and curarised muscle is
investigated and the results are shown to remove
some of the essential discrepancies between the find-
ings of the chemical and myothermic methods. With
max. contraction and with indirect stimulation in
short tetanus, a considerable part of the lactic acid
arises after relaxation and independently of the temp.
(4° and 18°). The lactic acid formation within and
immediately following tetanus is the same in an 02
saturated as in an anaerobic muscle. The lactic acid
time coeffs. with and without recovery confirm
the older results of Embden rather than those of the
author and remove the contradiction between the
appearance of positive anaerobic heat and the simul-
taneous endothermic resynthesis of creatinephosphoric
acid, the energy for the latter being accounted
for by the energy of exothermic formation of lactic
acid. The KnlLval. for a single twitch is independent
of the stimulation interval, but for a short series of
twitches is dependent on the total tension developed
(no. of stimuli), being for 30—60 stimuli 255x10®,
for 120 stimuli 150x10®, and for complete fatigue
115x10®. With a high degree of curarisation (tri-
methyloctylammonium iodide) the Kml/value for 30—
60 twitches is 180 X10® The Kz val. for the decomp,
of phosphagen in curarised muscle is considerably in-
creased. The increase of the KmnL val. of curarised
muscle is equiv. in energy val. to the lowering of the
KnmL val. in the same muscle. Within the tetanus,
O, is without influence on the decomp, of phosphagen.

P. W. Clutterbuck.

Breakdown and resynthesis of phosphagen in
frozen and thawed muscles. E.Kreps (Proc. Roy.
Soc., 1931, B, 108,545—552).—As with glycogen (A.,
1929, 1102), the max. rate of breakdown of phos-
phagen in frozen frogs’ muscles occurs at -2-6°. On
thawing, phosphagen is recovered completely if the
muscles are frozen for 24 hr. at a temp, not lower than

—1-5°. There is no recovery below —2-5°, and
partial recovery at intermediate temp, owing to
variations in muscle fibres. Recovery is dependent
on 02 A. Cohen.

Oxygen uptake of frozen and thawed muscles.
E. C. Smith (Proc. Roy. Soc., 1931, B, 108, 553—
559).—The 02 uptake of frozen frogs’ muscles de-
creases to zero at —4°. The initial 02 uptake is
recovered on thawing muscles frozen 24 hr. at a temp,
not lower than —2-4°. When frozen below —3°,
muscles can recover only 10% of the 02 uptake of
muscles in resting condition. Loss of contractility
and ability to synthesise glycogen and phosphagen is
not due to destruction of the respiratory function,
since oxidation of lactic acid is still possible in irre-
versibly frozen muscle. A. Cohen.

Greatine-creatinine metabolism. |I.
creatinine and diet.

Urinary
K. Eimer (Z ges. exp. Med.,
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1930, 74, 738—749; Chem. Zentr., 1931, i, 2357).—
A large increase in the intake of meat causes increased
urinary creatinine and N, but not creatine.
A. A. Eldridge.
Liver and nitrogen metabolism. F. Goebel
(Med. Doswiad. Spolecz., 1929, 10, 16 pp.; Chem.
Zentr., 1931, i, 2357).—Tho N distribution in the
normal dog’s urine is : urea 85-2—89-6, NH3 3-4—
4-6, oxyproteic acids 1-3—1-8, Et20-sol. 2-7—4-0;
with Eck’s fistula tho NH3-N : uroa-N ratio and the
total N were disturbed, and the oxyproteic acid was
increased. A. A. Eldridge.

Structure of mentholglycuronic acid obtained
by feeding menthol. A. da Cruz (Compt. rend.
Soc. Biol., 1930, 105, 815—S16; Chem. Zentr., 1931,
i, 2222).—Fission of biosynthetic mentholglycuronic
acid with P-glucosidase gives d-glycuronic acid.

A. A. Eldridge.

Utilisation of pentosans in the animal organ-
ism. O. Furth and P. Engel (Biochem. Z., 1931,
237, 159—188).—The total carbohydrate content of
the liver of rats fed with various diets was determined.
Fats and proteins are not good glycogen formers.
Cellulose freed from sol. carbohydrate and pectin,
galactose, hydropcctan, and crude arabinose (hydro-
lysed cherry-gum) exhibit weak but definite glycogen
formation. Cherry- and tragacanth-gums are with-
out action. Orally introduced xylan in 5 phloridzin-
iscd rabbits gave an increase in sugar excretion and
D/N ratioin only 2 cases. In adrenalinised and partly
starved rabbits oral administration of xylan when
the urinary sugar is nil results in the appearance of
reducing sugar in the urine. Hence pentosans are
utilised and transformed into reducing sugars hy the
organism. E. O. Howitt.

Intermediary carbohydrate metabolism. [IX.
Intravenous galactose assimilation under the
influence of hormones, hunger, and feeding.
X. The first phase of dextrose assimilation.
M. Wierzuchowski (Biochem. Z., 1931, 237, 92—
102, 103—128).—IX. The assimilation of galactose
administered intravenously to normal dogs at the rate
of 2 g. per kg. per hr. for 10 hr. is not affected by the
type of feeding, by hunger, or by adrenaline or
thyroxine administration. An average of 25-36%
is metabolised and 74-64% excreted in the urine.
Insulin, however, increases the assimilation, the
galactosuria being reduced throughout the experi-
mental period.

X. The first phase of assimilation of dextrose
administered intravenously to dogs at the rate of 2 g.
per kg. per hr. is attended by a blood-sugar curve
which exhibits (a) a rise, (6) a flat portion, and (c) a
fall. This first phase, which is sp. for dextrose, is
eliminated by increasing the daily administration of
carbohydrate. It appears only once during the
period of dextrose administration despite any vari-
ation in rate and is not influenced by performance of
work, which also has no action on the degree of dex-
trose assimilation. Insulin administration affects the
phase mainly during the period of (a), simultaneous
adrenaline administration resulting in a normal phase.
Iy of the latter hormone nullifies the assimilation of an
average of 27-7 mg. of dextrose. F. O. Howitt.
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Influence of exclusive and mixed diet, and of
addition of salts on the urinary excretion and the
composition of blood. W.von Moraczewski and
S. Grzycki (Arch. exp. Path. Pharm., 1931, 160,
703—719).—The proportio