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Method for obtaining simplified spectra.
B. de 1a Roche (Bull. Soc. chim., 1929, [iv], 45,
706— 707).— Electrodes of purified carbon with a gap
of about 25 mm. are placed horizontally in the flame
of a M6ker burner so that the whole gap is in the
flame. A condenser of 0-01—0 02 mf. capacity with
a self-induction of 0-02—0-05 Henry in the circuit
is discharged across the electrodes, a solution of the
salt to be examined being simultaneously atomised
and passed into the flame. The spectrum shows only
the principal lines and “ raies ultimes ” ; the spectrum

of the surrounding gas disappears entirely.
C. A. SILBERRAD.

Absorption of the Haline. T. Takamine and T.
Suga (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1929,
11, 193—197).—The intensity distribution in the
reversed Ha line has been investigated by a method
similar to that of Ladenburg and Loria (Verh.
Deut. physikal. Ges., 1908, 10, 858). The “ black ”
and “ white ” stages described by Wood (A., 1926,
1069) were observed also when a strongly condensed
discharge was passed through hydrogen. ' Only when
the “ black ” stage was obtained in the absorption
tube was the core of the HOline quite black.

J. W. Smith.

Spectrum of H2 bands analogous to tbe ortbo-
belium line spectrum. 1Il. 0. W. Richardson
and K. Das (Proc. Roy. Soc., 1929, A, 125, 309— 330;
cf. this vol., 375).—The bands recently discovered
by Sandeman (Proc. Roy. Soc. Edin., 1929, 49, 245)
make it necessary to reconsider the structure of the
band system formerly called 38— >235. Evidence
is adduced in support of the view that the upper
electronic level is a 2 state and the symbol 23S is
provisionally assigned to it. A detailed description
is given of this system and also of the system 33S— X
23S (R strong, P weak). The following values are
calculated : for 235" : w=17733, w0=2130, z<00=67,
B0=26-54 wave numbers, rO= 1-119 X 10~8cm., D (heat
of dissociation) = 1-425 volts; for 3&', v,=S810, io0=
2184 (?), tco0=43(?), B0=28-52 wave numbers, r0=
1-114 x10-3 cm., Z>=2-205 volts. Two new progres-
sions ending on 23S are also described. An investig-
ation of vibrational and rotational structures of the
initial levels of the bands indicates that these probably
constitute the n'.=5 and «'=+6 progressions of 238"'—— >
238 A new band in the yellow, of which the final
state appears to be the vibrational state n"~ 1 of
23, is described. L. L. Bircijmshaw.

New regularities in tbe band spectrum of
helium. 1ll. G. H. Dieke, S. and T.

Imanishi,

Takamine (Z. Physik, 1929, 57, 305—325; cf. A.,
1928, 677, 1295; this vol., 732).— Bands which corre-
spond with the combinations of 4s, 5s, 6s, Ad, 5d,
and Gd terms with a new end term are investigated.
The end term 2s' is expressed as 2t"S and is
analogous to the B-state of the hydrogen molecule.
A number of bands have the 2p-state as end term.
A. J. Mee.
Probability of the forbidden s,d switch in the
alkali metals. V. Prokofiev (Z. Physik, 1929, 57,
387—393).— By investigating the anomalous disper-
sion of the forbidden lines, 1s—3d, of the alkali
metals the probability of switch was found. It is
approximately equal for all the alkali metals and is
of the order 10-®to 10-°. For caesium, the probability
for the Is—Ad lines is approximately equal to that
for the I1s—3d lines. The 1s—3d doublet of casium
was investigated and the intensity ratio of its com-
ponents found to be 1-4 within an accuracy of 10%.
A. J. Mee.
Spectrum of beryllium. W. H. Sanders and
V. M. A1bers (Physical Rev., 1928, [ii], 31, 151).—
No lines of wave-length greater than 5271 A. have
been photographed with the vacuum spark, but some
appear between 5000 and 8500 A. when an air spark
is used as a source. The band spectrum of the oxide
is strong when the arc in air is used as source and
weaker with the spark in air. L. S. Theobald.

Spectra of boron. W. D. Lansing and W. F.
Tyter (Trans. lllinois Acad. Sci., 1928, 21, 210—211).
—The preparation of the material for a study of the
spectral regions 2050—5200 and 4500—6680 A. is
described. Chemical A bstracts.

Pressure shift in tbe spectrum of ionised
nitrogen. W. E. Pretty (Proc. Physical Soe., 1929,
41, 442— 455).—The shifting of certain lines in the
spectrum N n caused by a change in the pressure of
gas in the discharge tube is investigated. More than
SO lines in the region X 6800— 1850 were found to
shift, and the amount in most cases was measured.
The shift is in the direction of increasing wave-length
in all cases. The shifts are considered in relation to
the terms giving rise to the lines concerned and three
new singlet terms identified. It is concluded that
the phenomenon is in the main a Stark effect.

C. J. Smithells.

Cathode phenomena in Geissler discharges
through oxygen and nitrogen. (Miss) N. M.
Carmichael (Ph”. Mag., 1929, [Vii], 8, 362—368).—
A search was made in the Geissler discharges through
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oxygen and nitrogen for a primary dark space, tlic
absence of which, in these gases, was not explained
by a recent theory (cf. A., 1928, 677). The results
were negative. A new dark space was discovered in
the discharge through oxygen between the negative
glow' and the cathode dark space, and was investigated
by the method of exploring electrodes; it appears to
be a positive ion sheath between these two regions of
the discharge. N. M. Bligii.

Spectrum of the negative glow in oxygen.
K. G. Emellus and (Mrs.) F. M. E.mf.leus (Phil.
Mag., 1928, [vii], 8, 383—392; cf. Seeliger and
Lindow, A., 1925, ii, 739).— A detailed investigation
of the negative glow in oxygen was made, using a
dischargo tube with electrodes of degassed nickel.
In addition to the visible and ultra-violet negative
bands of oxygen, the ozone bands, and the nickel
lines, there were present lines of 0 1, 0 n, and 0 m ;
0 rv lines were not detected. The spectroscopic data
and discharge conditions are correlated; the ionis-
ation is treated with the help of the Langmuir analysis.
Three groups of electrons are present and the number
in each group able to effect ionisation at dissociation
voltages is calculated irrespective of probability
considerations. N. M. Bligh.

Higher spark spectra of neon and argon in the
extreme ultra-violet. J. C. Boyce and K. T.
Compton (Proc. Nat. Acad. Sci., 1929. 15, 656—65S;
cf. A., 1928,338,565,1067).— By using an eleetrodelcss
ring discharge, the lines due to Nein, Nerv, Ain,
and A rv were investigated and their measurements
and classification are tabulated. The lowest ionis-
ation limit of Nein was 63-2 volts and of Am 40-7
volts. N. M. B1righ.

Afterglow of lamps containing neon, argon,
and a mixture of neon with a little argon. M. J.
Druyvesteyn (Z PhySIk, 1929, 57, 292—304)—The
afterglow of lamps filled with neon, argon, and neon
with 0-5— 3% of argon was investigated by visual and
photographic methods. By comparing the spectrum
of the afterglow with that of the principal discharge
it is possible to find out whether the principal dis-
charge is an excitation or a recombination glow. In
pure neon the glow contains the lines due to atoms
and positive ions. The strongest lines were the red
arc lines, Is—2p. The argon spectrum is similar.
With 0-5— 3% of argon, the neon lines were confined
to the dischargo glow, whilst the argon lines appeared
only in the aurora. The following statements appear
to be justified. In the first place, the glow in argon
is chiefly an excitation glow. Secondly, the argon
glow in the neon+argon tube is chiefly a recombin-
ation glow. Thirdly, the afterglow is a recom-
bination glow for both the argon and neon-j-argon
tubes. The use of the afterglow affords a simple
means of separating lines due to atoms and positive
ions. A. J. Mee.

Influence of foreign gases on the intensities of
the magnesium resonance lines 4571 and 2852.
J. G. Frayne (Physical Rev., 1929, [ii], 34, 590—
596).—The 4571 line, which is weak in the arc, was
obtained fairly prominently when magnesium vapour
at 500° was excited in an evacuated tube by an
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electrodeless short-wave discharge. The inert gases
enhanced the line, the intensity relative to the triplet
383S increasing up to about 20 mm. in argon and
10 mm. in neon and helium. At these pressures
argon increased the line 100, neon 70, and helium 40
times; nitrogen and carbon monoxide increased it up
to about 2 mm.; hydrogen caused a slight increase
at about 2 mm. Intensity-pressure curves are given
and analysed mathematically. Collisions of excited
metastable atoms with the walls are shown to be of
the second kind, and the enhancing action of the
inert gases is shown to be one of reducing diffusion
to the walls. AIll gases reduced the line 2852 in
intensity, and also all singlets terminating on the
31P level. Increasing pressure of hydrogen reduced
the line intensity faster than that of the singlets.
Dissociation of the hydrogen molecule by magnesium
atoms in the 3bP state reduced radiation from that
state. N. M. B1righ.

New terms in the spectra of All, Gal, and
Ini. W.D. Lansing (Physical Rev., 1929, [ii], 34,
597— 598).—The spectra were investigated, using a
tungsten vacuum furnace. Lines arising from the
term sp2 -D were discovered in All. No emission
lines of gallium were observed. A 2P —4P combin-
ation was found in In i from previous data.

N. M. Birigh.

Vacuum spark spectrum of aluminium. R.F.
Paton and G. M. Rassweiler (Physical Rev., 1928,
[ii], 31, 151).—Forty lines between 2200 and 5000 A
have been obtained with high vacua.

L. S. Theobald.

Spectrum of phosphorus in the extreme ultra-
violet. P. Queney (J. Phys. Radium, 1929, [vi],
10, 299—302).—The spectrum of phosphorus was
investigated by the electrodeless discharge for the
range 1200—2700 A Complete wave-lengths and
intensities are tabulated. In addition to known lines
about 250 new lines were found. N. M. Bligh.

Band systems of titanium oxide. F. Lowater
(Proc. Physical Soc., 1929,41, 557—568).— The bands
of TiO have been extended towards the infra-red some
800 A. further than the range previously known.
Bands in the orange, red, and infra-red regions have
been analysed into two systems, distinct from the
blue-green system. One of these is due to the trans-
ition In — X1!), the other to 32 — ”~3H, the latter
having the same final energy level as the blue-green
system 3n — >3H. C. J. Smithells.

Spectrum of gallium 11 and the (4s4p2) con-
figuration in gallium | and indium I. R. A.
Sawyer and R. J. Lang (Physical Rev., 1929, [ii],
34, 712—719; cf. Lang, A., 1928, 99; Rao, A., 1927,
390).—The spectrum of gallium excited in a hollow
cathode discharge in helium was photographed in the
region X 10000— 200, and about 90 lines excited were
classified in singlet and triplet series of Gan. Abso-
lute term values are calculated and the lowest term
is (4s2)bS= 165458 corresponding with an ionisation
potential for Gan of 20-43 volts. Classified lines
and term values are tabulated. The lines arising
from combinations of @4p24P and (4p22S with
(4s4p)P of Ga |l were identified and term values are
given. For the indium spectrum in helium (4p24P
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of Ini was located, and its term values and com-
binations with (4s4p)2P are given. N. M. Bligh.

Spark spectra of germanium. R. J. Lang
(Physical Rev., 1929, [ii], 34, 097—711; cf. A., 1928,
99; Rao and Narayan, ibid., 929).—The first three
spark spectra of germanium were extended by the
discovery of new terms and combinations: Gen
sip22S and p3P. Gein s4s1S0,55s1S0,sApIP 1, s5s1P 1,
sidW?2, s4/iPs, pipVX, p4dlPPUP3IP2 dUW?2 and
possibly sog3G1G. Geiv ZIOp2P, d1Bg2G, dEs22D. A
full classification of the lines of Gen, Gem, and
Gerv is given. N. M. Birigh.

Absorption of light by bromine and iodine.
P. Bovis (J. Pliys. Radium, 1929, [vi], 10, 267—272).
—Films of solid iodine, liqguid bromine, and solutions
of bromine in organic solvents, a few microns thick,
mnere prepared between quartz plates, and, absorption
spectra down to wave-length 0-290 g obtained. All
the spectra are characterised by two bands, the larger
of which is in the region of shorter wave-length. This
also applies to solutions, and the previous distinction
between brown and violet solutions of iodine and
bromine is attributed to the attenuation of the band
in the visible region. The spectral absorption of
chlorine,” bromine, and iodine in the gaseous state
shows a shift in the position of the two bands towards
longer wave-length with increasing at. wt. The same
bands exist in the liquid state, the woaker one occupy-
ing exactly the same position as in the vapour, but
the bands partly overlap. As the physical state
becomes denser the ultra-violet band extends until it
becomes continuous with the violet band.

C. J. Smithells.

Series in the arc spectrum of bromine. T. L.
de Bruin and C. C. Kiess (Science, 1929, 69, 360—
361).— The arc spectrum of bromine has been photo-
graphed beyond 9300 A. in the infra-red, and with
the help of Turner’s data (A., 1926, 550) the structure
of the arc spectrum of Bri has been worked out.
Certain of the terms form a Rydberg series and give
a calculated ionisation potential of 12-2 volts for the
neutral bromine atom. L. S. Theobald.

Resonance radiation of silver vapour. W.
Kapuscinski (Bull. Acad. Polonaise, 1929, A, 284—
286).—To examine the resonance radiation of silver
vapour a silver wire was heated to 900° in a
quartz vessel and the vapour illuminated by the light
from a condensed spark passed between silver elec-
trodes. The spectrum of the resultant fluorescence
was photographed (exposure 10 hrs.). The two reson-
ance lines (3280-66 and 3382-86 A.) appeared much
stronger in the fluorescence than in the control spec-
trum. The resonance radiation first became percept-
ible at 780° (pressure of silver vapour 10~* mm.),
and increased steadily in intensity to 900°. These
results are further confirmed by the absence of
fluorescence if the source of light is a condensed spark
betv-een copper electrodes. G. A. Silberrad.

Baud spectrum of lanthanum monoxide. W.
Jevons (Proc. Physical Soc., 1929, 41, 520—545).—
The spectrum has been observed from A8700 to 2850A.,
and the band-heads, mostly not hitherto recorded,
are arranged into several systems. The analysis
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differs in some respects from that of Mecke. A note
on the general theory of electronic band spectra of
diatomic molecules is given. G. J. Smithells.

Hyperfine structure in spectral lines, especi-
ally those of singly-ionised praseodymium.
R. C. Gibbs, H. E. White, and J. E. Ruedy (Proc.
Nat. Acad. Sci., 1929, 15, 642—646; cf. King, Astro-
phys. J., 1928, 68, 194).—The spectrum of Prii was
investigated with high dispersion over the region
3900—5000 A., and the component separations of 33
lines exhibiting complex structure were measured.
All of the completely resolved fine structures consisted
of six components. This is shown to be in agreement
with quantum theoretical requirements. Nine or ten
weaker components are predicted. N. M. Bugh.

Band spectra of the oxides of praseodymium,
neodymium, and samarium. G. Piccardi
(Nature, 1929, 124, 618).—The oxides have been
volatilised and their emission spectra between 8000
and 2400 A. have been photographed. The most
intense bands are : praseodymium 6475, 6282, 6022,
5765,5692,5597,5352 A .; neodymium 6580 A .; samar-
ium 6506 A. A. A. Eldridge.

Zeeman effect for the arc spectrum of gold.
A.S. M. Symons and J. Datey (Proc. Physical Soc.,
1929, 41, 431—441).—The Zeeman effect for about
50 gold lines has been observed, using a field strength’
of about 23,000 gauss. McLennan and McLay’s
assignment of terms to the Au i spectrum is verified
to some extent, but modifications are suggested.
Suggestions are made as to the identity of a few- terms
not previously identified. C. J. Smithells.

Variations in the spectrum of the light emitted
by quartz mercury lamps. T. Takahashi and
L. H. Crark (J. Sci. Instr.,, 1929, 6, 273—277).—
Variations in the intensity of the light emitted by
guartz mercury lamps have been studied photo-
metrically and shown usually to lead to the reversal
of the intensities at the extreme ends of the spectra.
They are due to irregularities in the curvature and
thickness of the quartz envelope and may be elimin-
ated by the insertion of a plane quartz (or pyrex)

window hr the side of the burner. J. Grant.

Spectrum of the mercury arc in atmospheres
of foreign gases. B. Venkatesachar and L.
Sibaiya (Indian J. Physics, 1929, 4, 179—193).—
The behaviour of the mercury arc spectrum in the
presence of carbon dioxide and of hydrogen has been
observed. W. E. Downey.

Fluorescent and phosphorescent excitation of
mercury vapour by the resonance frequency and
by lower frequencies. (Lord) Rayleigh (Proc.
Roy. Soc., 1929, A, 125, 1—23).—Experiments are
described in which the green band fluorescence is
excited in dense mercury vapour by radiation of
viave-length 3450 A., and the spectrum of the fluor-
escence, consisting of the structureless bands 3300
and 4850 A., has been photographed with excitation
beginning at 3360 A. and upwards. The fluorescence
in the neighbourhood of the resonance line ha been
observed only with less dense vapour. When excit-
ation extends over the resonance line the fluorescence
show-s a discontinuity of intensity, and is sharply
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divided into “ core effect,” excited by a range of
0-1 A. at the resonance line and attributed to line
absorption, and * wing effect,” excited by the region
beyond the atomic line and attributed to band
absorption. These effects are examined in a moving
stream of vapour (Phillips’ effect), the velocity of the
stream being under control. Square silica tubes are
used. The visual and ultra-violet effects can be
separated in space, since the visual core and wing
effects begin to pass along the vapour stream at lower
velocities than the corresponding ultra-violet effects.
With increased velocity of the stream the ultra-violet
fluorescence eventually shows persistence also. Start-
ing at atmospheric temperature in a vacuum, it is
shown that by raising the temperature a continuous
transition can be traced between Wood’s “ resonance
radiation” and the phenomenon of the persistent

ultra-violet core effect. L. L. Bircumshaw.

Theory of intermittent action and series
spectra. K. C. Kar (Z. Physik, 1929, 57, 416—
428).— Mathematical. The Bohr principle of switches
from one level to another is considered from the
point of view of intermittent action, the theory of
which has previously been put forward by the author.

A. J. Mee.

Secondary diffraction maxima of spectral
lines. A. G. Shenstone (Physical Rev., 1929, [ii],
34, 726—729).—The secondary diffraction maxima
around a spectral line can be easily photographed
under suitable conditions. The relative intensities
usually shoiv divergence from Rayleigh’'s theory,
indicating peculiar forms of aberration due to modern
spectrographic lenses. The practical difficulties intro-
duced by the peculiar intensities are discussed.

N. M. Brigh.

Anomalous Zeeman effect, Stern and Gerlach’s
experiment, and the magneton. J. Kunz (Prob.
mod. Physik; Debye-Sommerfeld Festschr., 1928,
25—29; Chem. Zentr., 1929, i, 2619).— A discussion.

A. A. Eldridge.

Coarse structure of band spectra. A. Kratzer
(Prob. mod. Physik, Debye-Sommerfeld Festschr.,
1928, 149—156; Chem. Zentr., 1929, i, 2618).—The
formula for the energy of a diatomic molecule is
derived from wave-mechanics, and the general dis-
position of the band edges and the magnitude of the
rotation terms are discussed. A. A. Eldridge.

Effect of collisions on the structure of Fraun-
hofer lines. A. Unsotd (Prob. mod. Physik;
Debye-Sommerfeld Festschr., 1928, 95— 104; Chem.
Zentr., 1929, i, 2619).—The fact that the light
intensity in the centre of a Fraunhofer line is not
zero indicates that the theory takes no account of
the effect of collisions. A. A. Eldridge.

Emission lines accompanying absorption lines
in the spectra of stars. W. H. McCrea (Z. Physik,
1929, 57, 367— 379).— The effect of repeated scattering
of light in stellar atmospheres discussed by Franck is
further investigated. The cases quoted by Franck
of emission lines accompanying the absorption lines
are easily explained by gas motion. A. J. Mee.

Absorption lines of the infra-red solar spec-
trum. C. G. Abbot and H. B. Freeman (Smith-
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sonian Miscell. Coll.,, 1929, 82, 1—17).—Langley’s
original holographic investigations were extended
w'ith apparatus of higher resolving power, employing
three glass prisms. The infra-red solar energy spec-
trum was recorded on moving photographic plates,
three curves being impressed on a single plate.
Greatly increased detail w'as obtained; the identi-
fication of the lines by comparator is described;
intensities were assigned and wave-lengths deter-
mined. Full results for more than 1200 lines are
tabulated. N. M. Brigh.

Satellites of the A-ray lines La, L$v and Ifi2
F. K. Richtmyer and R. D. Richtmyer (Physical
Rev., 1929, [ii], 34, 574—581).— The A-ray satellites,
faint lines which do not fit the energy level diagram,
w'erc investigated for the elements rubidium to tin,
and were found to be of somewhat complex structure,
with a continuous spectrum extending beyond them
towards shorter wave-lengths. Tables are given of
wave-lengths, values of v/R, and of AvV/R, where Av
is the difference in frequency between satellite and
parentline, for five to seven satellites of La, fourofip 1,
and five of ip2. The empirical relation previously
reported (cf. A.” 1928, 939) wras found to hold.

N. M. Brigh.

Scattering power of X-rays and the electron
distribution of the H-ion. J. M. Bijvoet and
W. A. Frederikse (Rec. trav. chim., 1929, 48,1041—
1046).— A quantitative investigation of the diffraction
intensities of lithium hydride shows that the observed
decline in-the scattering power with increasing diffrac-
tion angle is in good agreement wdtli that calculated
from the atomic model of quantum mechanics.

F. G. Tryhorn.

Ratio of intensities of modified to unmodified
radiation in scattering of A-rays. E. Albrecht
(Z. Physik, 1929, 57, 326— 340).—The occurrence of
the Compton effect is demonstrated by the scattering
of hard X-rays from the lighter elements. The
method used was that of absorption analysis. Mono-
chromatic rays were used of Wave-length 0-210 A,,
from the spectrum of a Coolidge tube arranged with
a filter. The observations were made with lithium,
carbon, silica, aluminium, sulphur, and -copper as
scattering bodies. With increasing angle of scattering
and decreasing atomic number the ratio of modified
to unmodified radiation became greater. Lithium
shows modified radiation only. The ratio /(.Sj+s.j),
where sx and s2represent the intensities of unmodified
and modified radiation, respectively, is shown, to be
proportional to CY/A), where N is the atomic number
of the element. The results are compared with those
of other workers using softer rays. A. J. Mee.

Critical determination of the It-, Lx~, and Mx-
levels for the lighter elements. B. C. Mukherjee
and B. B. Ray (Z. Physik, 1929, 57, 345—353).—It
is shou’n that the true X-absorption limit is calculable
from accurate measurement of characteristic X-radi-
ation and optical lines. The values of the Lx and
M x levels were also derived by the use of the Sommer-
feld regular doublet interval. The curves of V Vv/R
against the atomic number w'ere constructed and the
discontinuities discussed. The values for the critical
potentials of the lighter elements obtained by the
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electron collision method are compared with those
here derived. A. J. Mee.

Diffraction of cathode rays. IlIl. G. P. Thom-
son (Proc. Roy. Soc., 1929, A, 125, 352—370; cf.
A., 1928, 3, 938).—The metal films used in previous
work on this subject were prepared from beaten foil
thinned in a suitable reagent and were never free
from holes. By a method involving cathode sputter-
ing on to a base of cellulose acetate, perfectly con-
tinuous films of the order of 10~Gem. thick have now
been obtained, and cathode-ray diffraction patterns
are described and discussed for films of gold, silver,
lead, iron, and nickel. An unexpected structure is
found for nickel (hexagonal closest packing), but the
results for the other metals are in close agreement
with those determined by X-ray analysis, with the
exception of certain lead andiron films which probably
contained compounds. The lowest voltages at which
rings could be obtained have been determined for a
number of films. A curve giving the variation of
wave scattering with angle for the individual atoms
is deduced by photometric measurements of the
diffraction rings in gold. The curve falls much more
steeply than the corresponding F curve for X-rays,
indicating that the mean position of the scattering
material is further from the centre of the atom.
The fact that the present method gives a smooth curve
is strong evidence that the crystals are distributed at
random in the film. L. L. Bircumshaw.

Calculation of matrices for the hydrogen atom.
W. Gordon (Ann. Physik, 1929, [v], 2,1031— 1056).—
Mathematical. R. A. Morton.

Revision of the value of e/m derived from
measurements of the Zeeman effect. H. D.
Babcock (Astrophys. J., 1929, 69, 43—48).— Revision
of the former value (ibid., 1923, 58, 149) by elimin-
ation of uncertain lines, by the use of more recent
analyses of the spectra of chromium and titanium
and of the latest value for the velocity of light,
gives, as the weighted mean of 48 determinations,
c/m=(1-7606;t;0-0012)x 107 e.m.u./g.

L. S. Theobald.

Masses of proton and electron. R. Furth
(Naturwiss., 1929,17,728—729; cf. thisvol., 1123).—
Preliminary. Following Eddington (this vol., 231) in
certain respects, it is shown that it is possible to
deduce, not only the charge, but also the mass of a
proton or an electron from the fundamental magni-
tudes of the theory of relativity and the quantum
theory. - R. A. Morton.

Statistical interpretation of Maxwell's equa-
tions. M. S. Vart arta (J. Math. Phys. Mass. Inst.
Tech., 1929, 8, 155—161).— Mathematical.

Active nitrogen. P. K. KicnLU and S. Basu
(Indian J. Physics, 1929, 4 ,161— 174).— Experimental
evidence is adduced to support the viewrs of Birgc
(Nature, 1924, 94, 642) with slight modification.

W. E. Downey-.

Detection of dissociation of halogen molecules
effected directly by irradiation. H. Senftleben
and E. Germer (Ann. Physik, 1929, [v], 2, 847— S64)<
—A method is described for detecting the dissociation
of halogen molecules by the direct action of light.

1209

The effective wave-lengths extend almost as far as
the optically determined convergence frequencies,
radiations on the short-w'ave side of 4722 and 5086 A.
being effective for chlorine and bromine, respectively,
the convergences being at 4785 and 5107 A. In the
case of iodine, the convergence occurs at 4995 A.,
whilst dissociation occurs directly for rays 4600—
5000 A. and is absent for the region 5000— 5300 A.
R. A. Morton.
Chemical combination as an electrostatic
phenomenon. XI—XIIl. A.E.van Arket andJ. H.
De Boer (Chem. Weekblad, 1929, 2 6 ,450— 453,478—
482,490—492; cf.thisvol., 1129).— X 1. The molecular
configurations of ammonia, ammonium compounds,
and some simple carbon compounds are discussed.
X11. The electrostatic forces within and between
molecules of the general type XY, are considered
from the aspect of crystal lattice formation, and it is
concluded that where n is greater than two, lattice
formation is possible only if the Y ion is small relative
to the central ion, and not easily polarised.
XI11l. The forces causing deformation of the ions
in crystal lattices arc considered. S. I. Levy.

Structure of trebly-ionised chlorine. S. C.
Deb (Nature, 1929,124,513).—Certain lines of trebly-
ionised chlorine, due to the transition M2(N1—N 2),
have been found, and the chief lines of the group
have been located by using Bowen’'s results (A., 192S,
210). A. A. Eldridge.

Equilibrium in a polyatomic gas according to
the new statistics. H. Ludiofe (Z. Physik, 1929,
57, 227—241).—Mathematical. Dissociation equi-
libria in molecules containing 3 or 4 equal atoms are
discussed in a manner analogous with Gibson and
Heitler's treatment of simple cases (A., 1928, 941).
It is shown that the numerical value of the equilibrium
constant depends on whether the molecule in question
exists in enantiomorphic forms or not (cf. Hund, A.,
1927, 809). J. W. Smith.

Geometrical treatment of Dirac's theory of the
electron. V. Fock (Z. Physik, 1929, 57, 261—277).
—Mathematical. J. W. Smith.

Energy functions of the H2 molecules. O. W.
Richardson and P. M. Davidson (Proc. Roy. Soc.,
1929, A, 125, 23—50).—The results given by the
vibrational (cf. Kemble, A., 1926, 224) and rotational
(cf. Birge, ibid., 12) determinations of the terms in
the expansion of the force function near the equi-
librium position are in fair agreement, but the former
method permits of far greater accuracy than the
latter. The total energy of the H2 molecules is
calculated, and proof is obtained that the molecule
in.which the electron has total quantum number n
breaks up into an unexcited atom and an atom in
which the electron is excited to quantum number n.
The estimated values of the dissociation energies of
all the known electronic levels of the H2 molecule
are tabulated, together with several other constants
of the levels. A formula is derived for the mean
kinetic energy of a system of particles in motion
under their mutual forces, some being held fixed and
the others remaining in their neighbourhood, and
this is applied to the case of two nuclei.

L. L. Bircumshaw.
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Thomson's experiment. Si C. K ar (Naturwiss.,
1929, 17, 727).— Thomson’s work (A., 1928, 938) ewith
reference to the de Broglie theory of electron -waves
is discussed. Thomson’s observations are consistent
with light waves, although the deflexion by means of
magnetic and electric fields remains a difficulty.

R. A. Morton.

Interaction of radiation and the electron.
R. D. Kreeman (Science, 1929, 69, 380—381).—It
has beon shown thermodynamically that the electron
may possess internal apart from kinetic energy, and
that it can radiate in two entirely different ways :
(i) on undergoing acceleration and (ii) on emitting a
part of its internal energy as radiation, which is not
necessarily connected with its motion. Farther, the
surrounding radiation gradually slows down its
motion, which is attended by an increase in internal
energy, and the force acting on it when placed in an
electric field depends on its internal energy. The
difficulties of the Bohr atom, and its antagonism to
the Lowis-Langmuir atom, disappear in the light of
the above. L. S. Theobald.

Possible relation between Planck's constant h
and the radiation pressure of circularly polarised
rays. S. Pokrovsky (Z. Physik, 1929, 57, 27S—
2S2).—Mathematical. J. W. Smith.

Method for determining the temperature of
glowing filaments. K. Schesinger (Ann. Physik,
1929, [v], 2, 933—975).—A method is described
whereby the temperature of a glowing filament can
be determined from the temperature variations in its
characteristic vibrations when it is used as a stretched

string. R. A. Morton.
Absorption law for the penetrating height-
radiation. H. Kutenkamtfe (Physikal. Z., 1929,

30, 561—567).—The decrease in intensity of ultra-
y-radiation effected in its passage through matter is
influenced by the long-wave radiation which results
from scattering. A method of calculation analogous
to that used in the theory of radioactive disintegration
is suggested as giving a good approximate description
of the phenomena. The decrease in intensity of a
primary monochromatic radiation is shown to depart
considerably from the exponential law. The admix-
ture of radiation of longer wave-length must also affect
the other properties of the radiation.
R. A. Morton.
Method for determining whether or not an
electron has a magnetic moment comparable
with that of a hydrogen atom. V. M. A1bers and
T. E. Phipps (Physical Rev., 1928, [ii], 31, 149).—A
modification of the method suggested by Brillouin is
proposed. L. S. Theobald.

Dielectric cohesion of rare gases. M. Curie
and A. Lepape (J. Phys. Radium, 1929, [vi], 10,
294—298).— Sec this vol., 121.

Dependence of S-radiation on outgassing of
platinum foil. S. Matthes (Ann. Physik, 1929,
[v], 2, 631— 645).— The initial intensity of S-emission
depends on the purity of the surface. Repeated
heating to redness effects an increase in emission, but
further heating to higher temperatures causes the
emission to fall below the initial value. The changes
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can be reproduced by recharging the surfaco jwith air
or hydrogen. R. A. Morton.

Wave-mechanical character of the p-ray

change. J. Kudar (Z. Physik, 1929, 57, 257— 260).
— Mathematical. J. W. Smith.
Radioactivity. A. F. Kovarik and L. W.

McK eehan (Bull. Nat. Res. Council, 1929, No. 51,
203 pp.).—A second revised printing of tho Report
of the Committee on X-rays and radioactivity first
issued in 1925.

Search for element 87 by analysis of positive
rays. K. T. Bainbridge (Physical Rev., 1929, [ii],
34, 752—762).— Previous searches are surveyed critic-
ally. Predictions of spectral values, and estimates
for the sensitivity of detection and identification by
at. wt. determinations, radioactive means, physio-
logical effects, X-ray and optical spectrum analysis
arc given. An intenso homogeneous source of positive
ions, by means of a tungsten filament heated at
1200—1300° Abs., was incorporated into a mass
spectrograph, and positive ions of mass number 223
or 224 were looked for in the product obtained after
attempting the chemical separation of ceesium aud
eka-cesium from pollucite and Icpidolite ores. Eka-
cesium was not present to an extent greater than
3-5X Iff'7and 7-3 X 10-® in the ceesium separated from
the two ores, respectively. Measurements of the
vapour pressures of the alkali metals by Langmuir
and Kingdon (A., 1925, ii, 254) and by Killian (A,
1926, 653) by measurements of the positive ion
current thermally produced from tungsten filaments
in the vapour of these elements are shown to be
highly accurate, and the method is applicable to the
separation of isotopes and determinations of isotope
intensity ratios. N. M. Brigh.

Cathode drop in an electric arc. s. S. Jlac-
(Physical Rev., 1929, [ii], 34, 611—614).—
According to Langmuir’'s theory developed by Comp-
ton (cf. A., 1927, 926) the electrons emanating from
the cathode in the mercury arc are due primarily to
the high electric field and not to thermal emission.
Values for the electric field at the cathode surface are
determined for varying percentages of current carried
by positive ions. Assuming that the total cathode
drop occurs in a distance less than one mean free
path from the cathode, the theory is shown to be
consistent with available data. " N. M. Brigh.

Recombination of ions and of ions and elec-
trons in gases. L. C. Marshal1 (Physical Rev.,
1929, [ii], 34, 61S— 634).— By means of a new direct
method, using constant radiation from a Coolidge
tube as the ionising agent, together with a rotating
commutator shutter, the X-ray exposure t', the initial
ion concentration nO, and the time of recombination t
could be varied independently over a wide range.
Results in air show that the coefficient of recombin-
ation a varies as a function of t\ t, and n0. The ions
must therefore be non-uniformly distributed initially,
and in pairs along the X-ray paths. As t', t, and nO
increase, a approaches a constant value between 0-8
and 0-9x 10-6. Diffusion probably plays an important
part in the initial stages of the mechanism of recom-
bination. In argon ais nearly constant, due to rapid

kbown



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

random distribution, at a value about half that for
argon-oxygen mixtures. Values indicate that a is
less for electrons and positive ions than for positive
and negative ions, in agreement with the work of
Kenty (cf. A., 1928, 1300). jST. M. Brigh.

Factors affecting the nature of ions in air.
H. A. Epikson (Physical Rev., 1929, [ii], 34, G35—
643; cf. this vol., 483).— It was found that drying
agents such as calcium chloride and phosphorus pent-
oxide were insufficient, and that cooling by liquid air
is essential. In air thus dried the initial positive ion
transforms into the final ion very slowly, if at all.
The ionising process itself gives rise to impurities
affecting the ions, confirming Tyndall and others (cf.
this vol., 6). The effect of water is modified by the
presence of the impurities due to ionisation.

N. M. B1righ.

Relative probabilities of the ionisation, of Ji
and L electrons of equal ionisation energy. G. L.
Pearson (Proc. Nat. Acad. Sci., 1929,15, 658—664).
—The intensities of X-ray lines were measured, using
an X-ray tube on the target of which was a compound
of two elements such that the values of the excitation
voltage for the K series of one and the L series of the
other were as nearly alike as possible. Lead selenide
was used. Data were obtained on ratios of the values,
for various sub-series, of the product of two factors,
the probability that a cathode ray 11111 produce an
ionisation of the appropriate type, and the probability
that the subsequent reorganisation will result in
radiation of some line of the sub-series. Between
two sub-series such as L21 and L22 differing only in
the inner quantum number, this product was pro-
portional to the latter. A difference in azimuthal
guantum number only between the K and L21 was
found to have no appreciable effect; a difference in
radial quantum number between K and L,j had a
great effect. N. M. Bligh.

Occurrence of ions in the decomposition of
ozone and the ionisation of the stratosphere.
H. Hellmann (Ann. Physik, 1929, [v], 2,707—731).—
No ionisation is observed in the thermal decomposition
of ozone, although the apparatus used is capable of
detecting one ion pair for ever} 5x10Ic molecules
decomposing. The electrical conductivity of the
upper layers of the atmosphere is therefore unlikely

to be related to the presence of ozone.
E. A. Morton.

Ultra-short waves and radiation from free
electrons. D.S.Kothariand D. V. Gogati (Indian
J. Physics, 1929, 4, 175—178).—Theoretical.

W.E. Downey.

Longitudinal distribution of photo-electrons.
A. Careeuj (Atti R. Accad. Lincei, 1929, [vi], 9,
1102— 1110).—See this vol., 1121.

Hydrogen and the photo-electric emission
from potassium. N. Camhdell (Physikal.E., 1929,
30. 537—038; cf. Fleischer, this vol., 736).— Experi-
ments as yet incomplete are consistent with the view
that sensitisationis closely connected with two different
processes. One is a gross change in the surface
structure manifested by a change in colour and
possibly arising from volatilisation of potassium. The
other is in all probability a change in the atomic
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structure of the surface duo to the formation (or
possibly the removal) of monatomio gas layers.
R, A. Morton.

Electron scattering in atomic and molecular
hydrogen. G. P. Haiinwelt, (Physical Rev., 1929;
[ii], 34, 661—672; cf. this vol., 619).—By using an
apparatus similar to that of Dymond (this vol., 368),
electron scattering was investigated in hydrogen
admitted from a discharge tube, containing more
than 60% of atomic hydrogen. The electron energy
spectrum was analysed into component peaks inter-
preted as due to elastic, inelastic, and ionising col-
lisions. One inelastic loss at about 8 volts and
several at about 12-5 volts were found. From the
areas under the peaks the number of electrons
scattered through a given angle was calculated and,
plotted against scattering angle, gave similar results
for atomic and molecular hydrogen, the former ease
agreeing well with the theoretical predictions of
guantum mechanics. N, ii. Bligji,

Absorption coefficient for slow electrons in
alkali metal vapours. R. B. linodu (Physical Rev,,
1929, Jii], 34, 673—678).-—With the apparatus and
method previously used for gases (A., 1925, ii, 617)
the absorption coefficient for electrons was measured
in the vapours of sodium, potassium, rubidium, and
caesium. The curves connecting absorption coeffi-
cient with electron velocity in each ease increase
monotonicalJy from high to low velocity except in
the regions of the critical potentials, where a sliarp
peak is superimposed on the monotonic rise, and in
general resemble the curve deduced from wave
mechanics for hydrogen. N. M. Birigh.

Effective cross-section and molecular struc-
ture for the isosteric series: N2~(CHL and
0 2[(NH),]-(CH22 E. Brvchx (Ann, Physik,
1929, [v], 2, 909—932),—The effective cross-section
in cm.2cm.3 for acetylene and ethylene has been
determined for electron velocities from 0 to 7 volth
Acetylene shows,a sharp maximum at L55—1-7 volt*
and an ill-defined maximum near 2-5 yoltl. Ethylene
exhibits a sharp maximum at 1-35 volti, a miiuuium
about 2 volth and a second broader maximum near
3 voltl. The form of the effective cross-section curve
depends on the .electronic configuration in the isosteric
series Ne, HF, H20, NH 3, CH4, each of these molecules
having a completed octet. The molecules No and
C2H2 are also isosteric, and the series Oa,(NJi)o [hypo-
tlieticalJjCoHi exhibits a similar relationship. Grimm'’s
hydride displacement law is discussed iu relation to
the cross-section curves, and it is concluded that the
results onrfche whole conform with.expectations. The
introduction of hydrogen (provided no dipole ,is
formed) effects a simple magnification of the field,
which is more pronounced when several hydrogen
atoms occur, e.g., the field for acetylene is greater
tliau for nitrogen, whilst the field for ethylene is
much greater than for oxygen. R. A. Morton.

Conductivity of ions in crossed electric and
magnetic fields. L. Page (Physical Prev., 1929, [ii],
34, 703—-771; ef. this vol., 619).—Theoretical. Col-
lisions of ions with one another are shown to be
without effect, the transverse curreut at right angles
to the fields being the same as in absence of collisions.
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Collisions of free ions with neutral particles are
investigated where the velocity of progression u is
small compared with the speed v of thermal agitation.
As the mean free path is increased the current parallel
to the electric field increases to a maximum and then
falls asymptotically to zero, the transverse current
parallel to u rising from zero to a limiting value for
infinite mean free path. Calculations of the Hall
coefficient on the present theory, taking account of
long free paths, show that the coefficient increases
with increasing magnetic field. N. M. Brigh.

Charges of mercury atoms in the canal-ray
stream. W. Jacobi (Physikal. Z., 1929, 30, 568—
575).—The stages of ionisation of the mercury atom
have been studied by the simultaneous application of
electric and magnetic fields to a mercury positive-ray
stream (parabola method). In a hydrogen discharge
containing a small quantity of mercury vapour, in
addition to the hydrogen and Hg+ parabolas it is
possible to record parabolas b, ¢, and d (a being the
Hg+ parabola). The ratios (e/m)b, (e/m)c, (e/m)d are,
respectively, equal to 7-9, 12, and 18-1 times (e/m)a.
These results are either due to the occurrence of
multiply charged mercury atoms, Hg®+, Hgl2+, and
Hgl8+ or to particles of smaller mass. Evidence is
adduced which supports the hypothesis of multiple
ionisation by definite stages rather than electron by
electron. The results agree well with Stoner’s scheme
of electron distribution. R. A. Morton.

Influence of surface layers on the electron
emission from glowing metals. C. Zwikker
(Physikal. Z., 1929, 30, 578—580).—In Richardson’s
formula for the saturation current i in the emission
of electrons from hot wires, i=AT-e-hIT, and the
constants A and b depend on the surface condition
of the metal. The relation between A and b for
zirconium and hafnium wires covered superficially
with various oxide layers follows the equation b=
clog M-j-d, ¢ and d being constants. The change in
A and b is probably due to gradual outgassing as the
heating proceeds and adsorbed oxygen or nitrogen is
set free. The line obtained by plotting log A against
b for tungsten and platinum shows the same inclin-
ation as for zirconium and hafnium. This result is
shown to follow from theoretical considerations.

R. A. Morton.

Direct measurement of intensity distribution
in molecular beams. J. B. Taylor (Z. Physik,
1929, 57, 242—248).—When an alkali-metal atom
strikes a glowing tungsten wire, it parts with an
electron and is re-emitted as a positive ion. By
measuring the number of positive ions emitted from
such a wire in various positions in the path of a
molecular beam the number of alkali-metal atoms
striking the wire per second can be determined, and
hence the energy distribution in different parts of
the beam deduced, with an accuracy of 1 in 103.

J. W. Smith.

Electron emission and diffraction by a copper
crystal. H. E. Farnsw-orth (Physical Rev., 1929,
[ii], 34,679—696; cf. A., 1928,453).—A narrow beam
of variable-speed electrons was incident normally on
the face of a copper crystal, and measurements were
made of the total secondary electron current under the
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same conditions as the angular distribution of scat-
tered electrons for bombarding potentials from 0 to
250 volts. The total secondary electron curve shows
maxima at 3 and 10-5 volts and changes of slope
at higher voltages. These correspond with intense
electron beams issuing from the crystal, and to other
beams normal to the crystal contributing to the total
secondary current. The two types of diffraction beams
found are discussed, and their respective refractive
indices considered (cf. Davisson and Germer, A., 1928,
1173). The diffraction beams are composed entirely of
full-speed electrons. Evidence of a selective angular
distribution of emitted electrons, differing from that of
the scattered electrons, was obtained. N. M. Burigh.

Total radiation from nickel and cobalt. C. L.
Utterback (PhysicalRev., 1929, [ii], 34,785—790).—
Using a platinum-tellurium thermocouple and a high-
sensitivity galvanometer at constant deflexion,
measurements wEre made of the total radiation from
nickel and cobalt for the range 630— 1600° and 672—
1590° Abs., respectively, measured by means of an
optical pyrometer calibrated at the gold and palladium
points, and by a platinum platinum-rhodium thermo-
couple. The value of n in the formula E—cTn is
evaluated, and a logarithmic graph of energy against
temperature is given. N. M. Bligh.

Photo-ionisation of some alkali vapours. F. L.
Mohler and C. Boeckner (Bur. Stand. J. Res., 1929,
3, 303—314).—-Relative measurements of photo-
sensitivity as a function of wave-length have been
made by the space-charge method, and absolute values
at favourable wave-lengths measured by a direct
method. The shape of the sensitivity curve for
caesium is similar to published results and is indepen-
dent of pressure. The atomic absorption coefficient
k is 2-3 X 10~19 at'the principal series limit. The curve
for rubidium is similar and the value of k at the limit
is 1-1 X 10~19. For potassium the sensitivity is low at
the limit 2856 A. and rises rapidly from 2600 to 2200 A.

C.J. Smithells.

Dissociation of nitrogen by electron impact.
L. A. Turner and E. W. samson (Physical Rev.,
1929, [ii], 34, 743—746; cf. Herzberg, A., 1928, 931).
—Using Kondratjev's method (A., 1926, 989), the
2p23s4P —2pBpiP° N i lines near 8200 A. were pro-
duced by bombarding N2 molecules with electrons
having energies of 23+1 volts or more. Variations of
currents and pressures indicated that the rate of pro-
duction of excited atoms depends on a single impact
and not on successive double impacts. The possible
emission of the lines following the recombination with
electrons of N+ ions, shown by positive-ray experi-
ments to be produced at this voltage, is discussed (cf.
Kenty and Turner, this vol., 114). N. M. Bligh.

Excitation potential of the negative bands of
nitrogen. L. A. Turner and E. W. Samson
(Physical Rev., 1929, [ii], 34, 747—751).— The energy
of the 0—> 1 negative band of nitrogen at 4278-1A. was
found to be 19-0 volts, by comparison with the
energy of excitation of neon lines. This gives 15-8
volts for the ionising potential of nitrogen and 8-4 volts
for the heat of dissociation (cf. Birge, this vol., 7).
Peculiar effects in the excitation of the 2s—2p lines of
neon are discussed. N. M. Bligh.
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Dependence of the photo-electric conductivity
of red mercuric iodide on the temperature. L.
Piatti (Nuovo Cim., 1929, 6, 14—35; Chem. Zentr.,
1929, i, 2513).— The change of photo-electric conduct-
ivity previously observed when a vessel of water is
interposed between the source of light and the mercuric
iodide cell is attributed to infra-red rays. The method
is applicable to the determination of the temperature
of transition into tbe yellow variety.

A. A . Eldridge.
lonisation potentials and conductivities of
metals. B. B. Bay and D. P. R. Chaudhuri
(Nature, 1929, 124, 512—513).— For metals possess-
ing the same crystal structure, the product of the
electrical conductivity with tbe ionisation potential
varies inversely as the atomic number. Magnesium,
calcium, strontium, rhodium, and bismuth exhibit

discrepancies. A. A. Eldridge.

Absorption of ultra-violet light by organic sub-
stances. X. L. Kwiecifiski and L. Marchlew -
ski (Bull. Soc. chim., 1929, [iv], 45, 591—611; cf.
this vol., 9).— Paraldehyde, metaldehydc, and alde-
hydc-ammonia show no selective absorption. Acet-
aldehyde and propaldehyde are characterised by
absorption bands with maxima at 2780 and 2800 A.,
respectively, and minima at 2260 and 2340 A. Methyl-
glyoxal shows considerable absorption in the ultra-
violet with a maximum at 2640 and a minimum at
2260 A. O.J. walker.

Absorption of ultra-violet light by benzene.
L. Kwiecinski and L. Marchlewski (Bull. Acad.
Polonaise, 1929, A, 255—263).—A re-investigation of
the absorption spectrum of carefully purified benzene
is described ;' the six bands had maxima at 2684,
2608, 2546, 2490, 2433, and 2390 A. The absorption
spectrum of benzene in various concentrations of
alcohol has also been measured. A.l.Vvogel.

Structure of absorption-resonators of organic
chromophors. I. Structure of absorption-
resonators of halochromie complexes of quinones
and. quinhydrones. D. Radulescu and F. Bar-
bulescu. Il. Polarity of substituents as deter-

mining factor in displacement of bands. D.
Radulescu and A. Georgescu. Ill. Phenomena
of halochromism in sulphonation. D. Radtt-

lescu (Z. physikal. Chem., 1929, B, 5, 177— 198,
301—303).— I. Absorption curves of naphthacenc and
its derivatives have been compared. Where the dis-
tribution of electrons characteristic of the unsub-
stituted hydrocarbon is retained (as in a halochromie
complex compound of naphthaeenediquinono) the com-
pound gives a spectrum very similar to that of the
hydrocarbon, except for a displacement, the magni-
tude and direction of which depend on the polarity
and strength of the substituent. Where the electronic
skeleton is different (as in ketonie quinones and
diquinones) the characteristic absorption spectrum of
the hydrocarbon is not obtained. These observations
are at variance with Pfeiffer’s theory of local “ absorp-
tion centres,” but support the conception in which the
resonator responsible for the characteristic selective
absorption is assumed to be a complicated structure of
linked valency electrons. Quinhydrones are complex
compounds possessing the same absorption resonators
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as the rest of the halochromie compounds of the corre-
sponding quinones.

Il. Alteration of the polarity of a substituent of a
chromophor group displaces the characteristic absorp-
tion spectrum of the group and is unaccompanied by
any appreciable distortion. By choosing a suitable
chromophore group and graduating the polarity by the
substitution of CIl, Me, OMe, etc. in the nucleus, it is
found that the essential structure of the chromophore
group remains unchanged. Increased negative
polarity displaces the entire spectrum towards the red,
sometimes by as much as 1000 A. Conversely, the
degree of displacement of a given spectrum affords a
measure of the polarity of the substituent.

I1l. Preliminary. The transient colouring often
observed during the sulphonation of hydrocarbons is
due to the production of a complex compound. Spec-
troscopic observations show that the effect is quite
general, but is especially marked with coloured hydro-
carbons such as naphthacene and pyrene. Measure-
ments of the absorption bands of naphthacene and its
intermediate product show that the latter has the
characteristic spectrum of the hydrocarbon displaced
toward the red. It therefore possesses the same
resonator system. It is possible to recover the

unchanged hydrocarbon quantitatively from the
sulphuric acid. F. L. usher.
Quantitative spectrographic studies in the

ultra-violet. 1. Hormones. W. Graubner (Z.
ges. exp. Med., 1928, 63, 527,—551; Chem. Zentr.,
1929, i, 2068).—Adrenaline, thyroxine, and the

pituitary hormone give a specific hand at 2800, 3250,
and 2650—2670 A., respectively. Thyroid extracts
do not exhibit the thyroxine spectrum. Insulin
preparations give a band at 2450—2850 A., with a
centre at 2750 A. Ergotamine and ephedrine give
absorption bands with heads at 3170 and 2570 A.,
respectively. Combination of two hormones caused
a shift of the absorption towards the red and disap-
pearance of the characteristic bands.
A. A. Eldridge.

Absorption of ultra-violet light by some hor-
mones and allied substances. L. Marchlewski
and B. skarzynski (Bull. Acad. Polonaise, 1929,
A, 241—254).—Measurements of the absorption
spectra of the following substances are described :
iie-ephedrine hydrochloride in water (three bands with
maxima at 2638, 2564, and 2508 A.; I- and
~-ephedrine hydrochloride in water (similar to the
ie¢-compound) ; adrenaline hydrogen tartrate in water
(one band, maximum at 2800 A.) ; thyroxine in 0-OUV-
sodium hydroxide (broad band with maximum at
3110A. ; cf. tyrosine, hand with maximum at 2750A.) ;
a-hydroxytyrosine in OTV-hydrochloric acid (one
band, maximum at 2808 A.). A.l.Vogel.

Ultra-violet absorption of the carbonyl group.
K. L. Wolf and W. Herold (Z. physikal. Chem.,
1929, B, 5,124—130).— The substances containing the
carbonyl group the data for which were collected com-
prised acids, aldehydes, and ketones of the aliphatic,
heterocyclic, and homocyclic series. The log fgnal.
values for the first ultra-violet absorption bands of
these substances in various alcoholic solutions are
discussed, and for the ketones a new series of values is



1214

put forward. Experiments with propaldehyde are
guoted which show that the aldehyde bands are
normal. Any reaction between aldehyde and alcohol
to form an acid can be followed optically. The form-
ation of aldehyde hydrates and acetals can be fol-
lowed by investigating the ultra-violet absorption.
A.J. IMee.
Absorption spectrum of carbon disulphide in
the near ultra-violet. E. D. wilson (Astrophys.
J., 1929, 69, 34— 42).—The absorption spectrum of
carbon disulphide vapour has been photographed under
varied conditions favourable to the complete develop-
ment of the band system between 2900 and 3S00
The wave-lengths of about 650 lines have been
measured and their intensities have been compared
photometrically. Certain regularities in the band
system are indicated and some of the lines have been
grouped into series. L.S. Theobald.

Ultra-violet spectral absorption of lignin de-
rivatives. E. Hagglund, E. W. Klingstedt,
and (in part) 0. Lend (Svensk Kem. Tidskr., 1929,41,
185— 190).— By tho action of alcohols and anhydrous
hydrogen chloride on lignin from pine, birch, and
beech woods various alkyl-lignins have been prepared
(cf. Holmberg, B., 1926, 267) and their ultra-violet
absorption spectra in alcoholic solution investigated.
The absorption curves are all of the same type, con-
sisting of a broad, continuous band, with minimum in
each case about X=2590 A., and a second band, not
completely traced (X=about 2330 A.), superimposed
on a strong, continuous absorption. Comparison of
these results with those of Herzog and Hillmer (this
vol., 915) for coniferyl alcohol -would seem to exclude
a purely aliphatic character for the lignin unit which,
the authors conclude, must contain at least one
aromatic ring. The difference in the two sets of type-
similar absorption curves depends on differences in
the side chains attached to the ring system. The
ultra-violet absorption spectrum of ligninsulphonic
acid (from pine), which approximates in type to that
of the fsoamyl-lignins from birch and beech, shows
that it contains the same unsaturated groups respons-
ible for the selective absorption of the latter.

J. W. Baker.

CH-band at 3143 A. and a new NH-band at
2530 A. T. Hori (Nature, 1929, 124, 480).—The
CH-band at 3143 A. appears to belong to a £— xon
system; it has a common final level 2n with the bands
at 3900 and 4300 A. The nuclear distance in the
2 state is r0'=1-12X 10'8 cm. A new simple NH-
band at 2530 A. of comparatively small intensity has
been observed; the corresponding transition is of
*2— >In type. The nuclear separations of the
molecule in the initial and final states are r0=1-03 X
10-3 cm. and ro"=T06 x 10~8 cm., respectively.

A.A.Eldridge.

Ultra-violet dispersion frequencies, measur-
able in air, of the alkali halides. R. Hirsch and
R. W. Pon1 (Z. Physik, 1929, 57, 145—153).—A
method for distilling substances on to surfaces as thin
films is described. Curves are given for absorption in
the region 180—250 mti for alkali bromides and
iodides and for reflexion from potassium iodide. If
absorption is due to the removal of an electron from
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tho halogen anion and its return to the alkali cation,
the lowest energy level should equal Q.+E—J (Q is
tho “ Coulomb grating energy,” E the halogen elec-
tron affinity, and J the ionisation potential of the
alkali metal). This relation leads to frequencies near
those observed. A trace of iodide in the chloride
crystal causes selective absorption at frequencies given
by the above relation, except that Q is tho chloride
grating energy, whilst E and J refer to the iodide.
A. B. D. Cassie.
Influence of X-rays on the absorption spectra
of alkali halide phosphors. (Er1.) A. Arsenjewa
(Z. Physik, 1929, 57, 163— 172).— The intensities of
the sharply-defined absorption bands of alkali halide
phosphors containing lead as exciting ion are found to
be diminished by exposure to X-rays, whereas in the
case of phosphors containing thallium the intensities
are increased. With potassium chloride phosphor
containing lead, the maximum of tho extreme short-
wave excitation band is shifted slightly towards the
short-wave side. Evidence has also been obtained of
a doubling of the absorption bands in this case. In all
cases irradiation by X-rays also develops a continuous
absorption underlying the normal absorption bands,
tliis continuum increasing in intensity towards the
short-wave side. This abnormal absorption is not
permanent, but disappears, recover}’ being slowest in
the case of sodium chloride phosphors. The con-
clusion is also reached that all the above-described
effects of X-rays on the absorption spectra of phos-
phors are independent of whether the phosphors
contain “ foreign colouring of the first kind ” or
whether this foreign colouring is removed before the
investigation. J. W. Smith.

Cathodic luminescence spectra of rare earths
extracted from samarskite, ishikawaite, and
monazite of Ishikawa, Iwaki Province. Y.
Uzumlasa (Japanese J. Chern., 1929, 4, 7—9).

C. W. Gibby. o

Excitation of fluorescence in benzene at —183'
by monochromatic light. J. starkiewicz (Bull.
Acad. Polonaise, 1929, A, 287—294; cf. Pringsheim
and Reimann, A., 1925, ii, 181; Pringsheim, A., 1927,
186).— The fluorescence spectra excited in benzene at
—183° by the almost monochromatic radiation from
electrodes of zinc (X=2502 and 2558 A.) and of cad-
mium (X=2265 and 2313 A.) are in all respects
similar to each other and to that obtained in similar
circumstances by Reimann with a mercury lamp. It
is therefore concluded that this independence of
fluorescence on wave-length cannot be due, as in the
case of the vapour, to collisions, but, as supposed by
Pringsheim, to some intramolecular mechanism.

C. A. SILBERRAD.

Thermoluminescence excited by X-rays.
Further experiments on synthetically-prepared
materials. F.G.wick and (Miss) M. K. Stattery
(Physical Rev., 1928, [ii], 31, 306).—Exposure of the
sulphates of cadmium, calcium, sodium, and zinc con-
taining a small amount of manganese to X-rays pro-
duces two types of thermoluminescence, one which
appears quickly and is of short duration, and the
other which appears more slowly and lasts longer.
Both types are preserved at the temperature of liquid
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but are destroyed by exposure to ultra-violet
L.S. Theobald.

air,
light of a definite frequency.

Oxidation of carbon monoxide. M. Prettre
and P. Laffitte (Compt. rend., 1929, 189, 177—
179).—An apparatus for studying quantitatively and
continuously the phenomena which occur during the
period of violet-red luminosity below the ignition
temperature of mixtures of dry air and carbon mon-
oxide (20— 43-5%) has been devised. The luminosity
corresponds with slow oxidation of the monoxide
(this vol., 771), and the fact that it disappears before
oxidation is complete is shown by the ignition of the
remaining mixture when the pressure is reduced to
8 mm. of mercury. On the other hand, after an
interval of 10 min., reduction of pressure will not
effect combustion and the luminosity reappears at a
temperature within 10—20° of the ignition point.

J. Grant.

Phosphorescent flame of arsenic. H. J.
EMELfius (J.C.S., 1929, 1846—1848; cf. A., 1927,
497).— The spectrum of the glow produced by heating
arsenic in a current of air at temperatures between
250° and 360° consists of a continuous band between
4300 and 4900 A., similar to that of the ordinary flame.
The glow is inhibited by the vapours of benzene, ethyl
alcohol, hexane, acetone, chloroform, amyl acetate,
methyl alcohol, and chlorobenzene, hut reappears on
removal of the organic vapour or on raising the
temperature by 12—30°. C. W. Gibby.

Light emission from phosphorescent flames of
ether, acetaldehyde, propaldehyde, and hexane.
H. J. EMELfius (J.C.S., 1929, 1733—1739; cf. A.,
1927, 7).— The spectra of phosphorescent flames of
acetaldehyde, propaldehyde, and hexane all give the
same series of bands degraded towards the red between
5000 and 3360 A. In each case the combustion of the
substance was incomplete. Acetaldehyde was found
in the products of combustion of ether, but not of
propaldehyde or hexane. C.wW. Glbby.

Infra-red absorption spectrum of hydrogen
sulphide. A. H. Rolilefson (Physical Rev., 1929,
[ii], 34, 604—610).— Using a prism-grating spectro-
meter a narrow intense absorption band was observed
at 4-2 (. but could not be resolved. The 5-6 g band
observed by Coblentz was not found and was prob-
ably due to an impurity. Thirty-four lines of the

band in the region of 8-0g were observed and

tabulated. N. M. B1igh.
Infra-red absorption spectra of organic

nitrates. E.K.Pi1yter and P. J. Steete (Physical

Rev., 1929, [ii], 34, 599—603).—Methyl, etliyl, propyl,
and butyl nitrates were studied in the region 1-0—7-5 g.
Two absorption bands at 1-4 and 2-96 g are attributed
either to an O-H linking or to water. All other bands are
attributed to the carbon-hydrogen Uniting, and as an
additional CH2group is introduced the intensity of all
bands decreases and a shift of from 0-01 to 0-06 g to
longer wave-length occurs. No characteristic absorp-
tion spectra of the NOs group were found. An intense
absorption band was observed at 6-7 g.
N. M. B1igh.

Near infra-red absorption spectra of some

halogen derivatives of ethane. B. J. Spence and
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M. A. Easley (Physical Rev., 1929, [ii], 34, 730—
742; cf. A., 1928, 1170).—Infra-red absorption
spectra (0-8—3 g) of 14 halogen derivatives of ethane
were studied. A large number of new absorption
hands were discovered, and full data arc tabulated.
Bands were not observed for compounds containing
no hydrogen. The other spectra showed a close
similarity, particularly when the halogens were inter-
changed. N. M. Bligh.

Intensity measurements in the Raman effect
and the distribution law of Maxwell and Boltz-
mann. L. S. Ornstein and J. Rekveld (Physical
Rev., 1929, [ii], 34, 720—725).— By considerations
similar to Einstein’'s treatment of Planck’s law a
relation is deduced for the ratio of intensities between
Stokes and anti-Stokes lines in the Raman cffoct, and
is shown to give good agreement with experimental
results on carbon tetrachloride. A precision measure-
ment of the constant h/k can be developed.

N. M. B1rigii.

Vibrational selection principles in the Raman
effect. J. H. van Vvieck (Proc. Nat. Acad. Sci.,
1929,15, 754—764; cf. Manneback, this vol., 866).—
Theoretical. A jiroof is given of the proposition of
the usual absence of all displacements in the vibra-
tional quantum number except the fundamental.

A. J. Mee.

Raman spectra of polyatomic gases. R. G.
Dickinson, R. T. Dillon, and E. Rasetti (Physical
Rev., 1929, [ii], 34, 582—589 ; cf. Rasetti, this vol.,
241, 627, 975; Wood, ibid., 627).—Raman spectra of
gaseous carbon dioxide, nitrous oxide, ammonia,
methane, and ethylene were photographed using the
mercury line X 2536 A. for excitation. Vibrational
transitions were observed for each gas, and rotational
transitions for ammonia and methane. Values are
listed for the frequency shifts due to vibrational
transitions. Raman spectra for liquid ammonia were
photographed, and gave the frequency shifts 3298-4
and 3214-5. For gaseous ammonia, pure rotational
transitions gave the value 70=2-79x 1(H°, and for
methane the positive and negative branches of the
3022-1 band gave the value 70=5-17 x 10'10 for the
moment of inertia. The relations between these data
and infra-red absorption data are discussed.

N. M. B1ligh.

Raman effect in liquids. A. S. Ganesan and S.
Venkateswaran (Indian J. Physics, 1929, 4, 195—
2S0).—Results for a number of representative com-
pounds are given. The shifts below are given in wave
numbers per cm. All the paraffins show a prominent
band corresponding with shifts of 2850—2960, and
resolved into five components; the relation of the
constant of spacing, about 27, to the rotational fre-
guency of the molecule is discussed. Carbon disulph-
ide shows no correspondence between molecular
frequencies from Raman and infra-red absorption

measurements. Chloroform and bromoform illustrate
the influence, among the halogen derivatives of
methane, of the mass of the substituents on the

positions of the Raman lines. For the alcohols,
the structure of the band shifted about 2960, its
development up the series, and the influence of
isomerides are discussed. The fatty acids show a
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general continuous spectrum, and glycerol a prominent
one, the origin of which is discussed. A strong line is
characteristic of the carbonyl groups and of the nitro-
compounds, shifted by 1700 and 1347, respectively.
Characteristic differences for aliphatic and aromatic
compounds between 3 and 10 g are pointed out. The
Raman spectra of the xylenes illustrate the influence of
substitution. The cases of ethyl ether and anisole
are considered. cycloHexane illustrates the lines of
open-chain and cyclic compounds; the aliphatic
2853— 2935 band and the 800 band are very prominent.
Pyridine and benzene lines are compared; in the
former the additional line 1027 is the most prominent;
corresponding lines in the two liquids are polarised to
nearly the same extent, indicating molecular structural
similarity. Quinoline gives a prominent fluorescence
spectrum, the Raman spectrum being similar to that of
naphthalene with 1370 most prominent in each.
Sulphuric acid gives a continuous spectrum in addition
to the lines; hydrochloric acid shows only water bands
sharpening with the concentration; nitric acid shows
a number of prominent lines in addition to the water
band, which is resolved into three sharp components
as in ice. Potassium and sodium carbonate solutions
give a prominent line at 1064, identified with the
inactive frequency of the C03ion. The 3 g band of
water consists of a prominent component 2-9 and also
2-77 and 3-13 g; the structure of the band in ice, in
hydrated crystals, and in electrolytes, and the effect
of temperature on the band, are discussed. The non-
correspondence of molecular frequencies from Raman
lines and direct infra-red measurements is discussed
and explained on the wave-mechanical treatment of
dispersion. Raman lines for aliphatic compounds are
generally more polarised than for aromatic, indicating
a close analogy to the classical scattering. Full
tabulations of Raman lines are given.
ISTM. Bligh.

Raman spectra from acetone. R. T. Dillon
and R. G. Dickinson (Proc. Nat. Acad. Sci., 1929,15,
699— 702).— The measurements of Williams and
Hollaender (this vol., 866) on the Raman spectra
from acetone do not agree with this redetermination.
Seven mercury lines are concerned in the production
of Raman lines. A table showing the frequency
differences of the modified linesisgiven. A.J.Mee.

Raman spectra of some organic and inorganic
compounds. A. Petrikaln and J. Hochbekg (Z.
physikal. Cliem., 1929, B, 4, 299—311; cf. this vol.,
741, S65).— Measurements of the Raman spectra of
15 further organic compounds confirm the usefulness
of these spectra in elucidating the nature of the
interatomic linkings in organic molecules. The results
are summarised along with those given in previous
papers. The Raman spectrum of stannic chloride
consists of two narrow doublets and is quite different
from that of carbon tetrachloride. The cyanide radical
in a concentrated solution of potassium cyanide gives a
single line of wave-length 4-SOg as compared with
4-41— 4-4S g obtained with organic compounds con-
taining the -CN group. The oscillator in this case is
the free cyanide ion. 0.J.Walker.

lines and infra-red
Mag., 1929, [vii], 8,

Relation between Raman
bands. C. P. snow (Phil.
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369—379).—The Langer-Dieke account (cf. this vol.,
379, 490) of the relation between Raman lines and
infra-red bands is discussed. For oxygen, nitrogen,
and carbon monoxide a similar scheme to that of
Dieke forhydrogen chloride must be used, and for the
three gases the position of the central Raman line
should not coincide with the electronic vibration
frequency. There is experimental evidence of vibra-
tion-rotation bands of oxygen and nitrogen. Evidence
in favour of absorption by oxygen was obtained with
an infra-red vacuum spectrometer; the intensity of
absorption for a metre path of oxygen has 5% as its
upper limit. The Raman effect for carbon dioxide is
in agreement with the Langer-Dieke account, and
some suggestions are advanced on the transitions to
be expected; the effect for hydrogen gives results not
yet explained by the theory. N. M. B1igh.

Raman spectra of calcite, aragonite, and
aqueous solution of potassium carbonate. M.
Kimura andY. Uckida (Sci. Papers Inst. Phys. Chem.
Res. Tokyo, 1929, 11, 199—204).—Raman lines
of calcite are given for light incident (i) perpendicular
and (ii) parallel to the optic axis. The inactive fre-
quency X=9 g always appeared strongly. The fre-
quency X=11-4 g appeared strong in i, weak in ii.
The external frequency X=36 g always appeared
almost as strong as X=9 g. Aragonite was illumin-
ated along and perpendicular to the acute bisectrix of
the axes, but no peculiarities were noted. The
intensity of the inactive frequency and of the external
frequency (X=36 g) suggests that the oxygen atoms
determine the field in which the calcium ion moves.

A. B. D. Cassie.

Raman spectrum of gypsum. R. G. Dickin-
son and R. T. Ditton (Proc. Nat. Acad. Sci., 1929,
15, 695—699).— The change of frequency on scattering
at gypsum was determined and compared with that
for a solution of ammonium sulphate. There are eight
different frequency shifts for gypsum. The two
largest aré probably due to water of crystallisation,
whilst the smaller ones are due to the sulphate ion.
The multiplicity of lines found from gypsum may be
explained on Brester’'s theory of the multiplication of
characteristic frequencies due to removal of symmetry.

A. j. Mée.

Raman spectra of crystals. K. S. Krishnan
(Indian J. Physics, 1929, 4, 131— 140).—The Raman
spectra of quartz, calcite, topaz, and selenite have been
observed. Selenite shows lines corresponding with
ice and two lines of somewhat longer wave-length
than the prominentline shown by solutions of sulphates
in water. W. E. Downey.

Raman effect in crystals. C. Schaefer, F.
M atossi, and H. Aderhold (Physikal. Z., 1929, 30,
581—585).— The following wave-lengths correspond
with Raman lines observed with crystals : calcite
62-1, 35-4, 13-95 (weak), 9-18, 6-9 g (weak); sodium
nitrate 105 (weak), 53-65, 13-7 (weak), 9-3, 7-17 g;
gypsum 24-5 (weak), 9-9, 8-85 g (weak). Nitric acid
solution gave 7-8, 9-53, 13-9, and 14-3, the alleged 12 g
line being absent. Dilute sulphuric acid (1:4) gives
9-4 (weak) and 10-02 g. Carbon disulphide : 11-8 and
12-45 (weak), 15-15 g. Infra-red investigations on
calcite indicate two series of vibrations, “ outer”
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and “ inner.” For the former poor agreement with
Raman lines is obtained, whilst for the latter the 9-1 K
line is optically inactive and a line at 11-38 [. is missing
from the Raman spectrum. The 9-1 jj vibration is the
least and the 11-38 j. vibration the most symmetrical.
The Raman lines for the C03and N 03 groups exhibit
a fairly close analogy. Infra-red data on gypsum
indicate bands at 8-74 and 14-84 p. Raman lines at
2-84 and 2-95 jx observed with gypsum arise from the
water of ciystallisation. The relationship between the
infra-red bands for carbon disulphide and the Raman
lines remains obscure. R. A. Morton.

Raman effect from powdered crystals. A. C.
Menzies (Nature, 1929,124, 511— 512).— Raman lines
were obtained by reflexion from powdered potassium
nitrate. A. A. Eldridge.

Primary photo-electric current in antimony
glance. K. H. voigt (Z. Pliysik, 1929, 57, 154—
162).— The photo-electric primary current with
antimony sulphide has been investigated with respect
to its change with time, with the intensity of the light,
and with the accelerating voltage applied. The
decrease in the primary current after shutting off the
light is in agreement with the views of Gudden and
Pohl (cf. A., 1921, ii, 145; 1923, ii, 718; 1925, ii,
343). J. W. Smith.

Photo-electric behaviour of salts. J. Werner
(Z. Physik, 1929, 57, 192—226).— It has been shown
that cadmium iodide, lead chloride, and potassium
nitrate are all photo-sensitive, and that the photo-
electric effects to be observed are due to the salts them-
selves and not to photochemical decomposition pro-
ducts. Using an accelerating potential of 40 volts,
the photo-electric current decreases rapidly with time,
but finally reaches a constant value. This is analogous
to the behaviour of metals, and is due to the lowering
of the concentration of free electrons in the surface,
the latter being determined by the ratio of the velocity
of the liberation of electrons to the velocity of their
emission. On screening off the light or on application
of a retarding potential a recovery is observed. The
recovery process differs in the two cases. Recovery
in the light under the influence of a retarding field is
brought about by the decrease in the surface concen-
tration of free electrons being neutralised by the
further liberation of electrons; this can also be partly
effected by lowering the accelerating potential.
Recovery in the dark is brought about by the return of
previously emitted electrons to the surface.

As in the case of metals, outgassing at first increases
the photo-electric sensitivity of cadmium iodide, but
a maximum is soon reached, after which a decrease is
observed. Very complete outgassing stops the effect
completely. Water vapour seems to exert a specific
influence in this respect, since, after a preparation has
been rendered completely insensitive by thorough
outgassing, the admission of dry'gas causes no change,
whereas when a little moisture is introduced recovery
is rapid. J. W. Smith.

Dielectric constants of argon and neon. A. B.
Bryan (Physical Rev., 1929, [ii], 34, 615— 617; cf. A.,
1928, 1076).— Using the heterodyne beat method, the
values found relative to 1-000589 for air were 1-000574
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and 1-000148 for argon and neon, respectively, at
N.T.P. (cf. Bi-aunmuhl's value for argon 1-000571;
A., 1927, 294). N. M. B1ligh.

Dipole moment of hydrocyanic acid and of
some nitriles. O. Werner (Z. physikal. Chem,,
1929, B, 4, 371—392).—The dipole moments of
hydrocyanic acid, aceto-, propio-, butyro-, and
benzo-nitrile have been determined by measuring the
dielectric constants of dilute solutions of these sub-
stances in benzene. An improved resonance method
is described which makes use of a piezoelectric cpiartz
crystal for maintaining a constant frequency. The
dipole moments of the nitriles in the aliphatic series
increase with the length of the carbon chain. The
dipole in these substances extends more over the whole
molecule, whereas in the alcohols and amines the dipole
is localised at the strongly deformed OH and NH2
groups, respectively. It is calculated that the dipole
moment would reach a limiting value in the nitrile
series at the member CeH 13-CN. Hydrocyanic acid
in its dielectric properties fits in regularly as the first
member of the series and therefore has the nitrile
structure. The dielectric constant and density of
solid hydrogen cyanide have been redetermined (s-10=
3-4£0-'2, <H°=0-925+0-005). O0.J. Walker.

Range of validity of the method of dilute solu-
tions for the determination of dipole moments.
O. Werner (Z. physikal. Chem., 1929, B, 4, 312—
320).— The importance of the three terms which go to
make up the total polarisation of a molecule, as deter-
mined by the method of dilute solutions, is discussed.
The polarisation due to the deformation of the atoms
cannot be determined with certainty and, in the case
of heteropolar substances with large molecular volume,
can no longer be considered as a small correction factor
to be added to the orientation polarisation of the whole
molecule. Measurements of the dielectric constants
of solutions of tetraisoamylammonium picrate in.
benzene show that that substance is dissociated even in
this solvent. The dilute solution method is therefore
not applicable in such a case for determining dipole
moment. 0.J. Walker.

Temperature variation of the dipole moment.
O. Werner (Z. physikal. Chem., 1929, B, 4, 393—
400).— The distinction between rigid and non-rigid
(flexible) dipoles is discussed (cf. Hojendahl, “ Studies
of Dipole Moment,” 1928), and it is suggested that
the two types of dipole may be distinguished by
studying the temperature dependence of the dipole
moment. A variation of the moment with the
temperature would indicate the presence of an equili-
brium, i.e., of a flexible dipole. This is illustrated by
measurements of the dipole moment of benzonitrile
(rigid dipole) and of quinol diethyl ether (flexible
dipole) in dilute benzene solution at 20°, 40°, and 60°.
The moment of benzonitrile is constant at the three
temperatures, whereas that of the quinol ether
increases by 16% from 20° to 60°. The application of
the above view to the elucidation of the structure of
pentaerythritol is indicated. * 0.J. Walker.

Electric moments of aromatic p-diamines. A.
W eissberger and R. (Z. physikal.
Chem., 1929, B, Williamk, A.,

Sangewald

5, 237—240; cf.
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1928, 11SO).—The dipole moments of tetramethyl-p-
phonylencdiamine and tetramethylbenzidine have
been determined in ;{V-benzene solution and found to
be 1-23X10-18 and 1-25X10'18 e.s.u., respectively.
These values support the general observation that
corresponding disubstitution products of these types
have similar dipole moments. The results further indi-
cate that the figure given by Williams for the dipole
moment of p-phenylenediamine is too low, and cannot
therefore be used in favour of a “ folded ” formula for
benzidine. F. L. Usher.

Influence of solvents and other factors on the
rotation and rotation-dispersion of optically
active compounds. XXVII. Derivatives of
lactic acid. T. S. Patterson and A. Lawson
(J.C.S., 1929,2042—2051).— The rotations of a number
of esters of lactic acid have been determined in light
of six different wave-lengths at temperatures from 0°
to 140°. The results show that the lactic acid formerly
described as ¢-lactic acid should be called (-lactic acid.
The general behaviour of the lactates seems to be
similar to that of the tartrates.

C.W. Hart-Jones.
isomerism on specific
properties. N. Schoort (Rec. trav. chim., 1929,
48, 935—937).—The molecular refractions (Glad-
stone-Dale; Lorentz-Lorenz), molecular coefficients
of refraction (Eisenlohr, A., 1920, ii, 717), and
parachors of 0-, m. p. 29-3°, df 1-0465, rif 1-5453, m-,
m. p. 8°, df 1-0336, rif, 1-5398, and p-cresols, m. p.
33-6°, df 1-0341, rif, 1-5395, are calculated. The values
for the m- and p-derivatives are in closer agreement in
all cases, and the largest difference for the o-eompound
is for the paraehor (o<p<m).

Influence of position

H.Burton.

Valency. XIIl. Molecular structure of the
quadrivalent derivatives of tellurium. T. M.
Lowry and F. L. Gitbert (J.C.S., 1929, 2076—2091).

—The properties of the quadrivalent derivatives of.

tellurium are discussed in the light of the structure
recently assigned to the [3-compounds by Drew
(this.vol., 546). Drew’s conclusion that the conver-
sion of the a- into the [3-dihalides involves the wander-
ing of a methyl group from one tellurium atom to
another is verified, but the contrast between these salts
is not sufficient to class the [3-salts as necessarily
complex and the a-salts as always monomeric. There
is strong a priori evidence for the view that the solid
phase of the a-compounds may have a similar struc-
ture to that assigned by Drew to the j3-eompounds.
According to this view, the solid may bo a complex
salt [TcMe3+{TeMel4]- or an aggregate of the two
components TeMcgl, TeMel3. In the case of the
complex salt all the atoms are covalently linked to
tellurium and may be expected to contribute to the
colour of the ion, but in the case of the double salt,
one of the iodine atoms should be colourless as in
TeMeLj. The existence of a labile red and a stable
purple solid form of the bromotri-iodide (Drew)
TeMe3Br,TeMel3 or [TeMe3]+[TeMeBrl3]- could be
explained by formulating the red crystals as the
double salt and the purple crystals as the complex
salt. The existence of an orange high-temperature
and a purple low-temperature form of cyciotelluripent-
ane di-iodide (Morgan and Burgess, A., 1928, 435) is
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similarly explained. The absorption spectra of many
of the (3-salts have been examined, and the molecular
extinction coefficients determined from 2000 to 5000 A.
The conductivities of the (3-methyl and -ethyl bases
have been determined in aqueous solution, and those of
various salts in the fused state and in non-aqueous
solvents. The solubilities of a-dimethyltelluronium
di-iodide in various organic solvents at 25° are given.
The paraehor of diphenyl telluride gives a value of
77-4 units per atom of tellurium. The values deter-
mined from the a- and (3-dihalides of the methyl and
ethyl series are considerably less.
C.W. Hart-Tones.
Theory of the valency octet in the ‘‘ torular ™
atom model. 1—VII. D. Radutescu (Bui. Soc.
Stiinto Cluj, 1928, 4, 263—279, 280—291, 292— 305,
306—311, 312—322, 323—325, 326—332; Chem.
Zentr., 1929, i, 1783— 1784).— Theoretical.
A. A. Eldridge.
Para- and ortho-hydrogen. K. F.Bonhoeffer
and P. Harteck (Z. physikal. Chem., 1929, B, 5,
292).— An explanatory note regarding a passage in an
earlier paper (cf. this vol., 982). F. L. Usher.

Homogeneity of water. K. F. Bonhoeffer and
P. Harteck (Z. physikal. Chem., 1929, B, 5,293—296).
—From consideration of the various terms in Nernst's
expression for vapour pressure it is shown that the
ortho and para modifications of a liquid should have
different vapour pressures; hence fractional distill-
ation, sublimation, or condensation should lead to a
change in the proportion of the constituents and to
the possibility of detecting a difference in their vapour
pressures. Theoretical considerations, supported by
some preliminary fractionation experiments with
water, made it evident that fractions with different
vapour pressures could not be expected with the usual
experimental arrangement owing to the high velocity
with which equilibrium between the ortho and para
components is established. Single fractionations were
therefore carried out witli conductivity water at a low
temperature as rapidly as possible and the vapour
pressures of the distillate and residue measured quickly
and accurately. Even under these conditions no
difference could be detected. The negative result is
attributed entirely to the high velocity of transform-
ation of one modification into the other.

F.L.Usher.

General principles of oxidation-reduction re-
actions and of chemical combinations. 11, IIl.
B. JirgensonS (Z Elektrochem., 1929, 35, 473—477,
477— 483; cf. this vol., 896).—A discussion of the
application of the electronic theory of valency to
inorganic oxidation-reduction reactions and to the
structure of various organic compounds.

H. T.S. Britton.

Numerical approximations neglected in both
chemistry and physics. R. Panebianco (Schola
et Vita, 1929, 4, 163— 172).—The errors introduced
into chemical and physical data by the neglect or
the incorrect application of the theory of approxim-
ations are pointed out and discussed with illustrative
examples. L. S.Theobald.

Determination of the configuration of stereo-
isomeric ethylene derivatives. K.

von Auwers
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and L. Harres (Z. physikal. Chern., 1929,143,1— 20).
—The relationships between the b. p., densities, re-
fractive indices, and specific elevations of the esters
of stereoisomeric substituted acrylic acids corre-
spond in general with those between o- and p-benzene
derivatives of analogous structure, in accordance with
Langseth’s assumption. It is therefore legitimate in
these cases to reach conclusions regarding configur-
ation. Numerous exceptions, however, exist; the
rule is not valid for the comparison of the esters of
maleic and fumaric acids with those of o- and tere-
phthalic acids, neither can the configuration of the
oximes be deduced by comparison of the physical
constants with those of phenols. H. F. Gillbe.

Molecular structure of triatomic gases. P. N.
Ghosh and P. C. Mahanti (Physikal. Z., 1929, 30,
531—537).— Triatomic molecules may possess a sym-
metrical linear structure, an unsymmetrical linear
form, or a structure of the form of an isosceles triangle.
From data on the dielectric constant and the rcfract-
ivity of carbon dioxide (e—1)X 10-7 is equal to
(«!,—1)x10"7, indicating a symmetrical.linear struc-
ture. The analysis of infra-red spectra and the Raman
effect supports this conclusion. For sulphur dioxide
e>«2, indicating an unsymmetrical structure. The
dipole moment is large, so that the triangular model is
more probable than the unsymmetrical linear form, a
conclusion supported by the infra-red data. For
carbon disulphide e=h”, indicating that the linear
structure shown by carbon dioxide is reproduced in
conformity with the spectroscopic data. For nitrogen
peroxide e>w'~r and the unsymmetrical molecule is
more likely to exhibit the triangular than the linear
form. R. A. Morton.

Molecular energy and structure. G. Beck (Z.
anorg. Chem., 1929, 182, 332—342).—Various regu-
larities in the properties of molecules are derived on
the assumption that, the electrons in a molecule in
the solid state comport themselves as a quasi-ideal
gas. H. F. Gitibe.

Properties of salt-like compounds and atomic
structure. A. Hantzsch and H. Carisohn (Z.
Krist., 1929, 69, 556; Chem. Zentr., 1929, i, 1889).—
Polemical (cf. Fajans, A., 1928, 1170).

A.A.Eldridge.

[Properties of salt-like compounds and atomic
structure.] K. Fajans (Z. Krist.,, 1929, 69, 557 ;
Chem. Zentr., 1929, i, 1889—1890).—A reply to
Hantzsch and Carlsohn (preceding abstract).

A. A. Eldridge.

Shell charge and proton migration. E. Wi-
llerg (Z. physikal. Chem., 1929, 143, 97— 118).—
Theoretical. It is assumed that when a proton is
detached from one central atom to combine with
another it moves from the atom with the greater
effective repelling force, as measured by the charge
contributed by the outer electron shell. General
definitions of acic]*y and basicity are given, and the
acidic or basic properties of various atomic groupings
are discussed and explained on the assumption of
proton migration in the direction indicated by this
rule. Different stabilities are predicted for ammonium
and oxonium compounds, and the hydrolysis of certain
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sodium compounds, e.g.,'sodamide and sodium mothide,
is explained. F.L. Usher.

Evaluation and interpretation of parachors.
S. A. Mhmford and J. W. C. Phittips (J.C.S., 1929,
2112—2133).—-The mean CH2 parachor increment
adopted by Sugden (cf. A., 1924, ii, 662) is too small.
New values calculated for the various atomic and
structural constants have been obtained by the aid of
a corrected increment, and lead to an improvement in
the agreement between observed and calculated values,
especially in the case of compounds of high mol. wt.
They also afford a rational interpretation of parachor
variations on the basis of intramolecular strain. The
interatomic stresses in substituted ring systems, in
branched-chain derivatives, and in compounds con-
taining accumulated negative groups are considered.
The departure of the parachor from additivity in such
compounds is accounted for by the introduction of
strain constants, the value of which is shown to give a
measure of the alteration in the effective size of the
central atom of the group. The parachors of hydroxy-
compounds and amines are brought into line with
those of non-associated compounds by assuming the
effective volume of the hydrogen atom to decrease with
increasing electron affinity of the atom to which it is
attached. By assigning a higher value to halogen
ions than to bound halogen atoms, the apparent
parachor anomaly of fused salts (Sugden and Wilkins,
this vol., 983) is overcome. A method for estimating
such ionic parachors is indicated. The conclusions of
Sugden and co-workers with respect to different types
of interatomic linkings are not invalidated.

C. W. Hart-Jones.

Determination of molecular forces from the
viscosity of agas. H. R. Hass6 and W. R. Cook
(Proc. Roy. Soc., 1929, A, 125, 196—221; cf. A.,
1927, 616).—The law of variation of viscosity of a gas
with temperature has been determined on the basis of
Lennard-Jones’ molecular model (A., 1925, ii, 91),
and an equation is derived for the special case where
the mutual actions of the molecules are represented by
repulsive and attractive forces of the types >r3 and
p.?-5, respectively. The calculated values for argon,
hydrogen, nitrogen, carbon dioxide, air, and mercury
vapour are in fair agreement with experiment over a
limited range of temperature, but no agreement is
found in the cases of helium and neon. The values of
the force constants X and y. are calculated aud com-
pared with those deduced from the equation of state,
using the same molecular model; excellent agreement
is obtained in the values of X but those of jr show a
divergence. It is possible that the value of the index
m is incorrect. L. L. Bircumsiiaw.

Dimensions of diatomic molecules. J. K.
Syrkin (Z. physikal. Chem., 1929, B, 5, 156—m
159).—Mathematical. Diatomic homopolar mole-
cules are assumed to be rigid quadrupoles. Their
moments can be calculated from the critical constants.
From the size of the moment, the dimensions of the
quadrupole can be obtained. Results are given for a
number of diatomic gases, which are in good agree-
ment with the nuclear distances obtained by a study
of spectra. A. J. Meb.
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X-Ray diffraction by amorphous solids. P.
Krishnamurti (Indian J. Physics, 1929, 4, 99—
108).— The changes in the X-ray diffraction maxima
of ordinary rosin, shellac, and a synthetic resin of
composition (C7™ 6),, have been observed over the
temperature range 28— 120°. For shellac and the
synthetic resin the contraction of the halo is greatest
between 28° and 45°, whilst for rosin the maximum
changes take place at about 65°.

W. E. Downey.
lonisation spectrometer for long-wave X-rays.
H. Kutenkampff and B. Woernte (Physikal. Z.,
1929, 30, 551—554).—A preliminary account of a
new instrument. R. A. Morton.

Effect of X-rays on certain optical properties
of liquids and glass. F. Ar1iison (Physical Rev.,
1928, [ii], 31, 306).—In sucrose and tartaric acid
solutions, X-rays increase the induced right-handed
rotation approximately in proportion to the con-

centration. X-Rays induce in glass in a magnetic
field a small rotation opposite to the Faraday
rotation. L. S. Theobald.

Influence of crystal habit on the Debye-Scher-
rer diagram. J. Bohm and F. Ganter (Z. Krist.,
1928, 69, 17—25; Chem. Zentr., 1929, i, 2013).

Isomorphism and homology. P. C. Ray
(Nature, 1929, 124, 4S0—481).—Ammonium and
potassium beryllium fluorides are complex salts
having the bivalent anion BcF4, although partly
further dissociated. Double salts,

X BeF4,YS046H2 (X=K or NH4, Y=Ni, Co, or
Zn; X=K, Y=Cu; X=NH4 Y=Fe, Mn, Mg, or
Cd), have been prepared. These salts are isomorphous
with the double sulphates and fluoberyllates.

A. A. Eldridge.

Favourable direction of growth of some metal
crystals. S. Tsttboi (Mem. Coll. Sci. Kyoto, 1929,
A, 12, 223—226).-—The directions of growth of
crystals of aluminium, lead, zinc, cadmium, and bis-
muth have been investigated, when crystallisation
was made to take place in one direction by drawing
up a wire from the molten metal. Aluminium and
lead generally grew in a direction parallel to the (100)
axis of their face-centred cubic crystals, and the
other three metals nearly perpendicular to the principal
axis of their hexagonal crystals. The most favourable
direction is closely connected with the form of the
crystal lattice. C. W. Gibby.

Examination of ice crystals by X-rays. U.
Y oshida and S. Tsuboi (Mem. Coll. Sci. Kyoto, 1929,
A, 12, 203—207).— Ice formed on the surface of still
water, in ice columns in the ground, and in icicles
has heen examined by means of X-rays. The
direction of growth is in each case parallel to the basal
plane of the hexagonal ice crystal. No such regularity
is found in ice produced by sudden cooling.

C. W. Gibby.

Method of producing long single crystals of

metal. Factors influencing crystal orientation
and perfection. A. Goetz and M. F. Haster (Proc.
Nat. Acad. Sci., 1929, 15, 646—656).— General

methods of producing large crystals are discussed. A
two-stage method is described for the production of
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crystals of any desired length with a constancy of
diameter to less than 2% ; the progressive crystallis-
ation of molten metal (bismuth) in a glass or quartz
tube is followed by the remelting of the metal in the
tube and starting a new crystallisation by drawing
out the tube and metal together by means of a
mechanical device effecting and controlling the speed
of introduction of the tube into a furnace and its
withdrawal. The zone of crystallisation is located
and the effects of a strong magnetic field and the
temperature gradient on the orientation were studied.
Variation of gradient and of strain applied to the
crystal influenced the orientation. N. M. Biigh.

Theory of recrystallisation of pure metals. U.
Dehtinger (Ami. Physik, 1929, [v], 2, 749—793).—
The recrystallisation temperature is found on the
basis of experiment to be best defined as that tem-
perature at which the velocity of recrystallisation
undergoes a sudden change. Recrystallisation in-
volves at least two successive processes. One is a
loosening of inner forces (Verliakungen) which is not
detectable by X-ray analysis, but nevertheless fixes
the recrystallisation temperature and the time
factors. The other is the recovery or grain-formation
as a result of inner elastic forces persisting in the
deformed state. An extended theoretical discussion
is given. R. A. Morton.

Morphological and structural relationships of
meteoric iron in relation to its evolution. J.
Leonhardt (Neues Jahrb. Min., 1928, 58, A, 153—
212; Chem. Zentr., 1929, i, 1915— 1916).— An X-ray,
microscopical, and goniometric study shows that the
structure of meteoric iron is affected by secondary
processes of growth and metamorphosis.

A. A. Eldridge.

X-Ray study of iron-nitrogen compounds.
A. Osawa and S. Iwaizumi (Z. Krist., 1928, 69, 26—
34; Chem. Zentr., 1929, i, 2012).—In the nitride
Fe4dN, cubic, a 3-86 A., d™ic. 6-57, the iron atoms form
a face-centred lattice with one nitrogen atom in the
unit cell. In the nitride Fe2N, hexagonal, a 2-743 A.,
c:a— 1-59, 5-02, the iron atoms form a close-
packed hexagonal lattice with one nitrogen atom in the
unit cell. A. A. Elrdridge.

Structural investigation of Heusler’s alloy. S.
Valtentiner and G. Becker (Z. Physik, 1929, 57,
283—291).—X-Ray spectrograms of alloys of the
composition Al(Cu,Mn)3were obtained, and combined
with metallographic observations, including the
change of length on tempering, lead to the result that
the magnetic properties of Heusler's alloy cannot be
attributed to any particular lattice arrangement.

A. J. Mee.

Internal strain of uniformly distorted alumin-
ium crystals. K. Yamaguchi (Sci. Papers Inst.
Phys. Chem. Res. Tokyo, 1929, 11, 151— 169;
ef. this vol., 248).—X-Ray analysis shows that the
internal strain within a uniformly distorted aluminium
crystal is chiefly due to the clastig curvature of the
crystal which is necessarily produced by slipping of a
limited area on the slip plane, so long as the strain
due to slip does not exceed about 0-2 or 0-3. . The
amount of rotation of the slip plane (cf. Taylor, A.,
1928, 695) increases gradually and almost linearly
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with increasing amount of shear. Specimens with
higher resistance to slipping are also the most strained
internally for the same amount of shear, thus showing
the close relationship of the internal strain and the
work-hardening of the metal. J. W. Smith.

Crystal structure of the chlorides of certain
bivalent elements. L. Pauting (Proc. Nat. Acad.
Sci., 1929,15, 709— 712).— Results given by Bruni and
Ferrari (A., 1926, 995) were used to deduce the
atomic arrangement of the bivalent chlorides of
cadmium, magnesium, nickel, and cobalt. It has
also been shown that other representatives of the
same class are manganese, zinc, ruthenium, rhodium,
palladium, iridium, and platinum chlorides. The
structure found is one closely resembling the cadmium
iodide structure. Each cation is surrounded by six
chloride ions approximately at the corners of a
regular octahedron, six edges of which are shared with
other octahedra so as to form a layer. It seems
probable that the cadmium chloride structure is the
stable one for substances of the type M X2 where the

cation M has a co-ordination number 6 and the anion
has a small polarisability. A. J. Mee.
Crystal structure of strontium. F. Simon and

E. Vohsen (Proc. Nat. Acad. Sci., 1929, 15, 695; cf.
A., 1928, 694).—The higher value found by King
(this vol., 749) than by the authors (loc. cit.) for
the wunit cube edge of strontium is due to the
fact that King worked at the ordinary temperature,
whereas the authors used liquid air temperatures.
When this is corrected for, the values obtained by both
sets of observers agree to within the experimental
error, and also agree with those obtained by Ebert
(this vol., 631). A. J. Mee.

Crystal structure of some binary compounds
of the platinum metals. Il. L. Thomassen (Z
physikal. Chem., 1929, B, 4, 277—2S7; cf. this vol.,
630).— Four further compounds have been investig-
ated. The following have the pyrites structure:
palladium diarsenide, PdAs2 (a 5-970+0-004 A.),
platinum diphosplnde, PtP2 (a 5-0S3;j;0-004 A)),
rhodium disulphide, RhS2 (a 5-574;P0-005 A.).
Platinum monoantimonide, PtSb (a 4T30i0-004,
¢ 5-472,£0'005 A.), has a nickel arsenide structure.
None of these substances is ferromagnetic. A new
determination of the structure of platinum di-
arsenide, PtAs.,, gave a value of <z=5-957-j-0-003 A.

0. J. Walker.

X-Ray investigations of manganese nitrides.
G. Hagg (Z. physikal. Chem., 1929, B, 4, 346— 370).—
X-Ray investigations of the system manganese-
nitrogen show the existence of four nitride phases.
The manganese nitrides were prepared by heating
powdered maganese in presence of gaseous ammonia.
The phase with the lowest nitrogen content is homo-
geneous at about 2% N and can exist only above 500°.
The manganese atoms are arranged in a face-centred
tetragonal lattice (for 2-2% N a—3-765, c=3-684 A.),
but there is no indication of a regular arrangement of
the nitrogen atoms. The next higher nitride phase
is homogeneous between 6-0 and 6-5% N at 400° and
below. The manganese atoms have a face-centred
cubic lattice (a 3-855—3-860 A at 400°). In the
third phase the manganese atoms are arranged in a

4 ™M
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hexagonal lattice with most dense spherical packing,
the nitrogen atoms being distributed at random in

the spaces between them. At 400° the lattice
dimensions increase from a 2-773, ¢ 4-520 A. for
9-2% N to a 2-828, ¢ 4-528 A. for 11-9% N. The

fourth phase has a face-centred tetragonal arrange-
ment of the manganese atoms, the dimensions increas-
ing from a 4-194, ¢ 4-031 A. for 13-5% N to a 4-207,
c 4-129 A, for 14% N. The cubic and hexagonal
phases are analogous to two phases in the system iron-
nitrogen. The manganese nitrides can exist in a
stream of ammonia at atmospheric pressure even
when their nitrogen fugacity is greater than 1 atm.
O. J. Walker.
Polymorphism of sodium sulphate. l.
Thermal analysis. F. C. Kracek (J. Physical
Chem., 1929, 33, 1281— 1303).— Heating and cooling
curves for sodium sulphate over the range 190—280°
indicate that five distinct modifications of this sub-
stance exist, but owing to hysteresis in the inversions
the equilibrium temperatures cannot be definitely
fixed. Approximate values are quoted, however,
and the five phases are identified with those of
previous workers. L. S. Theobald.

Polymorphism of sodium sulphate. I1.
Densities of anhydrous sodium sulphate at 25°.
F. C. Kracek and R. E. Gibson (J. Physical Chem.,
1929, 33, 1304— 1308; cf. preceding abstract).—
Density detefminations at 25°zb0-0i show that
sodium sulphate can exist in at least two modifications
at the ordinary temperature and pressure. These
forms are thenardite or Na2S04V, d 2-664+0-001,
and Na2504111, d 2-697fi;0-001, which is the
modification finally left when thenardite is heated
above 200° and then cooled. Persistent inclusions of
air or liquid in the crystals of sodium sulphate limit
the accuracy of d, L. S. Theobald.

Structural relations of alkali sulphates. B.
Gossner and F. Mussgnug (Z. Krist., 1929, 69, 446—e=
454; Chem. Zentr., 1929, i, 1891).—The lattice
constants of sodium sulphate are: a 9-79, b 5-89,
¢ 12-31 A., the corresponding axial ratio being
a:b:c=1-662 :1 :2-090. The unit cell contains
8 mols., <U4(. 2-673, space-group Ff*. Results for
the molecules LiKS04, NaK3(S04)2, K2S04, and
Na2504are compared. A. A. Eldridge.

Lattice constants of copper sulphate. B. Goss-
ner and K. Bruckl (Z. Krist., 1929, 69, 422—426;
Chem. Zentr., 1929, i, 1891— 1892).—The lattice
constants are : a 6-07, 6 10-78, ¢ 5-89 A., with 2 mols.
of CuS04,5H20 in the unit cell, the corresponding
axial ratio being a:b:c=0-563 :1 :0-546 (gonio-
metric, a : b :c=0-5721 : 1:0-5554).

A. A. Eldridge.

Crystal structure of anhydrous alums
R'R"(S04)2. L, Vegard and A. Maurstad (Z.
Krist.,, 1929, 69, 519—532; Chem. Zentr., 1929, i,

1892).—The following constants (A.) for the hexa-
gonal unit cells were obtained : KA1(S04)2, a 4-706,
€ 7-960; NH4A1(S04)2, a 4-724, ¢ 8-225; NH4Fe(S04),,
a 4-825, ¢ 8-310; KCr(S04)2, a 4-737, ¢ 8-030. The
unit cell contains 1 mol.; space-group D\.

A. A. Eldridge.
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Lattice constants and the space-groups of
barium and strontium carbonates. T. A. Wil-
son (Physical Rev., 1928, [ii], 31, 305).— The funda-
mental lattice for both carbonates is the simple
orthorhombic rO, and the unit cell contains 4 mols.
That of barium carbonate has a0 5-252.;0-001,
b0 8-82870-002, cO 6-544+0-001 A., 4-291+
0 004; the corresponding values for strontium carbon-
ate are 5-US+0-003, 8-40470-005, 6-082+0-004 A,
3-72270-006. The space-group of barium carbonate
is 2Di—16 (X —a), and that of strontium carbonate
probably the same. L. S. Theobald.

Cobaltammine chloratosulphates and per-
chloratosulphates, and a comparison of the
lattice constants of cobaltiates and chromiates.
0. tlassel and H. Krincstad [with I. Oftedal]
(Z. anorg. Chem., 1929, 182, 281—288).—Hexam-
minocobaltic chloratosulphate, prepared from the
corresponding chloride by liberation of the base with
moist silver oxide and neutralisation with a mixture
of sulphuric acid and chloric acid, is sparingly soluble
in water and forms yellow octaliedra. Pentammine-
aquo- and hexammino-cobaltic perchloratosulphates
have been prepared in a similar manner. The lattice
constants in A. of these three complexes, all of which

crystallise in the cubic system, arc 10-8070-01,
10-89,0-01, and 10-9570-01, respectively. Tetram-
minediaquocobaltic percliloratosulphate, obtained

from the chloride, forms reddish-violet, hexagonal
prisms, and the trihydrate of triamminotriaquo-
cobaltic percliloratosulphate, prepared from triam-
mmotrinitritocobaltie chloride by direct treatment in
acetic acid solution with a mixture of sulphuric and
perchloric acids, forms deep reddish-violet prisms;
although both substances crystallise in the hexagonal
system, the elementary cell containing 4 mols., the
X-ray diagrams differ considerably. Other lattice
constants which have been measured are : pentam-
mineaquocobaltic  chloratosulphate, 10-73+0-01;
hexamminoekromic perchlorate, 11-54570-005;
pentammineaquochromic perchlorate, 11-47+0-00;
pentammineaquochromic bromatosulphate, 10-535+
0-005 A. The approximately constant difference
between the lattice constants of the hexammino- and
pentammineaquo-compounds indicates' a constant
change of volume by substitution of ammonia by water,
whereas by the substitution of cobalt by chromium
more complex relationships exist. The larger lattice
dimensions of the chromium compounds are to be
expected in view of the greater nuclear charge.
H. F. Gitlpve.

Fine structure of the chemical elements. J.
Beckenkamp (Zentr. Min. Geol., 1929, A, 65—79;
Chem. Zentr., 1929, i, 1890).

Crystal structure. Il. A. Nold (Z. Krist,,
1929, 69, 427— 445: Chem. Zentr., 1929, i, 1890).

Lattice constant of barium telluride. V. M.
Goldschmidt [with E. Broch and I. Oftedal] (Z.
Krist.,, 1929, 69, 411—414; Chem. Zentr., 1929, i,
1891).—(New values (;0-002 A.) are 6-986 and 6-984A.,
in accord with the earlier value 6-986.

A. A. Eldridge.
structure] of rubidium
L. Pauling (Z. Krist., 1928,

Change [of crystal
halides by pressure.
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69, 35—40; Chem. Zentr., 1929, i, 2011).—Tho
cesium chloride structure for the high-pressure
modifications of rubidium halides is supported.
A. A. Eldridge.

Translation lattice of methylcellulose. X-Ray
investigations on cellulose derivatives. 1l. C.
Troqus and K. Hess (Z. physikal. Chem., 1929,
B, 4, 321—345; cf. A., 1928, 1225).—Two forms of
trimethylcellulose, one preserving the natural fibre
structure of ramie and tho other corresponding with
the mercerised fibre, have been studied. Tho
diagrams for both agree with a 21-3, b 25-6, ¢ 11-3 A,
The digonal helical axis is lacking in both. Within
the limitations of technique tho diagram to bo expected
from the net plane distances is reproduced experi-
mentally. Reference is made to the uncertainty of
conclusions connecting intensity measurements and
constitutional problems regarding cellulose and also
of the calculation of micellar magnitudes from the
breadth of interference fringes. The interpretation
of the digonal helical axis hi the fibre diagrams of
cellulose and cellulose hydrate in the sense of prin-
cipal valency chains is scarcely to be reconciled with
the methylcellulose diagram without recourse to
special hypotheses. R. A. Morton.

Reversible and irreversible lattice changes of
cellulose triacetate. X-Ray investigations of
cellulose derivatives. Ill. K. Hess and C.
Trogus (Z. physikal. Chem., 1929, B, 5, 161—176;
cf. preceding abstract).—When fibrous cellulose
triacetate is allowed to swell in cyciohexanone, methyl
alcohol, benzene, pyridine, or a ehloroform-metkyl
alcohol mixture, an expansion of the lattice at right
angles to the fibre is observed, and the original
dimensions are regained when the solvent is removed
by drying or displacement. If, however, the material
is completely dispersed in chloroform tho lattice is
destroyed, and on reprecipitation with methyl
alcohol a different lattice is formed. The change in
the lattice structure corresponds with a marked
difference in external properties, the reprecipitated
material consisting of doubly refracting crystalline
needles, possessing when swollen a lower elastic
limit, and incapable of forming a film on drying. The
lattice of this second form remains unchanged when
the substance is moistened with organic liquids. The
nature of the process of dissolution is discussed in the
light of the observations. F. L. Usher.

Silk fibroin. Il. 0. Kratky (Z. physikal.
Chem., 1929, B, 5, 297—300; cf. Brill, A., 1924, i,
102).—A preliminary account of the application of
improved experimental methods (cf. Weissenberg,
this vol., 493) to the X-ray examination of silk
fibroin. F. L. Usher.

Crystal structure of tartaric acid, /sohydro-
benzoin, and rubidium tartrate. A. Reis and W.
Schneider (Z. Krist,, 1928, 69, 62—76; Chem.
Zentr., 1929, i, 2524).—Tartaric acid and isohydro-
benzoin crystallise in space-group CIl, with 2 mols. in
the unit cell. The following values, respectively, are
recorded: T (100 7-68, 12-40; T (010) 6-03, 7-92; T (@O0
6-18,5-81 A.; p 100°17', 92°53'. Rubidium tartrate,
Rb2C4H40 6, crystallises in space-group D\ (D) with
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6 mols. in the unit orthohexagonal cell; TmoO, 7-17,
Tmi) 13-19 A. A. A. Eldridge.

Crystal structure of anhydrous mesotartaric
acid and tartrates. W. Schneider (Z. Krist.,
1929, 69, 49—61; Chem. Zentr., 1929, i, 2523—2524).
—The smallest (triclinic) translation cell has Tijjoo,
9-24, T mo)'6-33, T (001) 5-45 A .; a 70-5°, p78-0°, y 79-5°,
and contains 2 mols. of C4H BDg. The thallium salt
contains 4 mols. of T12C4H40 G; Tiim 13-66, 7700I)
7-63A-; (3 86° 37'. Potassium mesotartrate di-
hydrate has a:b:c=1-019 :1:1-600; a 95° 44,
i3102° 52', y 61° 46'; the unit cell contains 2 mols. of
K2C4H40 G2H20 ; Tnm 7-02, Tmi) 11-02 A.

A. A. Eldridge.

X-Ray studies on pentaerythritol. H. Mark
and G. von Susich (Z. Krist.,, 1928, 69, 105—117;
Chem. Zentr., 1929, i, 2520— 2521).— The following
values were obtained . a 6-09, c 8-79A.; 2 mols.
CH ,204in the unit cell; space-group C\or S\

A. A. Eldridge.

Crystal structure of pentaerythritol, penta-
erythrityl tetra-acetate, and dibenzylidenepenta-
erythritol. F.A.van Meltle and H. B. J. Shdrink
(Z. Krist., 1928, 69, 1—16; Chem. Zentr., 1929, i,
2521).—Studies on the crystal structure of com-
pounds CX4 are discussed. Pentaerythrityl tetra-
acetate has space-group C&  Dibenzylidenepenta-
erythritol has c:a=6-09; -70001 36-7 A.; the unit
cell contains 3 mols. A. A. Eldridge.

Crystalline form of thiophen and its solid solu-
tions with henzene. G.Brdni and G. Natta (Rec.
trav. chim., 1929, 48, 860—863).— The axial ratios
a:b :c=0-771 :1:0-704 have been found for
benzene crystals at about —170° in an X-ray examin-
ation using a calcium anticathode. These results
confirm those of Cox (A., 1928, 1081). Thiophen
crystallises with a tetragonal cell with an axial ratio
c¢/a—1-32, containing 4 mols. At about —170°
the dimensions of the cell are a 7-22, ¢ 9-53A.;
«=497-10 X10-21 cm3.,, dc*c_ 1-123. Benzene and
thiophen are not isomorphous, but exhibit isodi-
morphism by reason of their similar crystalline form
and dimensions. Solid solution crystals separating
from mixtures containing 75—50% of thiophen give
photograms identical with those of thiophen, the
contractions in the lattice dimensions varying from
0-01 to 0-03 A. F. G. Tryhorn.

Crystal structure of tysonite and some arti-
ficial lanthanide fluorides. X O ftedal (Z. physi-
kal. Chem., 1929, B, 5, 272—291).-—Powder diagrams
of tysonite ([Ce,La]F3),and of specimens of lanthanum,
cerium, praseodymium, neodymium, and samarium
fluorides prepared in the laboratory have been made.
A common structure is proposed for all the substances
named : a hexagonal elementary cell with c-axis of
the order 7A. and axial ratio 1-77, containing two metal
ions. From the Laue diagram of tysonite it is inferred
that the above is a pseudo-cell, the smallest cell
compatible with the diagram being three times as
large, and containing 6 mols. of RF3. The axial
ratio is about 1-023 for all the substances.

F. L. Usher.

Technique for X-ray examination of crystal
structures with many parameters. W. L. Bragg
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and J. West (Z. Krist., 1928, 69, 118—148; Chem.
Zentr., 1929, i, 2012).

Structure of diopside, CaMg(Si03)2 B. War-
ren and W. L. Bragg (Z Krist., 1928, 6§, 168— 193;
Chem. Zentr., 1929, i, 2013).

Fine structure of brookite. J. H. Sturdivant
and L. Pauting (Z. Krist.,, 1929, 69, 557—559;
Chem. Zentr., 1929, i, 1892).— Schroder’s results (ibid.,

1928, 67, 485) are based on an error.
A. A. Eldridge.

Crystal structure of the .4-modification of
sesgruioxides of the rare-earth metals. L. Pau1i-
ing (Z. Krist., 1929, 69, 415—421; Chem, Zentr.,

1929, i, 1891).—Contrary to Zachariascn's view, a
structure having symmetry B'id is proposed.
A. A. Eldridge.
Comparative X-ray examination of magnes-

ium silicates. B. Gossner and F. Mussgnug
(Neues Jahrb. Min., 1928, 58, 213—252; Chem.
Zentr., 1929, i, 1892).—Prismatin (Si02 33-20,

A120 3 42-36, Fe2030-30, FcO 5-81, MgO 11-76, Na20
5-07, K2 0-83, H20 1-62%, d 3-280) forms a rect-
angular parallelepiped, a 13-86, b 16-02, ¢ 6-78 A.
(calc, a :b:c=0-865 :1:0-423), and is considered to
be 3AI203,4MgSi03 with 4 mols. in the unit cell.
Kornerupin has ¢ 6-8 A. Sapphirin has a:b:c=
0-667 : 1:0-691, {3=105° 29' (approx.), with 8 mols.
of 2A1203,Mg2Si04 (partial replacement of SiMg by
Al2) in the unit cell. Actinolite has a:b:c=
0-536:1:0-290, (3=105° 36'. Glaucophane, with
4 mols of NaAlSi20 G2MgSi03 in the unit cell, has
a:b:c=0-543 :1:0-300, j3=104° 10
A. A. Eildridge.
Aenigmatite and its position in the silicate
system. B.Gossner and F. Mussgnug (Zentr. Min.
Geol., 1929, A, 5—11; Chem. Zentr., 1929, i, 1914).—
The unit cell has al8-3,b 18-3, ¢ 10-6 A., a 96-5°,
i396-5°, r 113-5°. A.A. Eldridge.
Thortveitite. B. Gossner and F. Mussgnug
(Zentr. Min. Geol., 1929, 1—5; Chem. Zentr., 1929, i,
1915).— Thortveitite, monoclinic, 2Si02Se20 3, has
a 6-56, b 8-58, ¢ 4-74 A., 3103° 8', whence a:b:c=
0-767:1:0-552. The unit cell contains 2 mols.;
space-group C%. A.A. Erdridge.

Magnetic birefringence in solutions and its
relation to crystal structure and properties. M.
R amanadham (Indian J. Physics, 1929, 4, 109—
130).—Benzene, naphthalene, phenanthrene, azo-
benzene, and anthracene show positive magnetic
double refraction in ascending order of magnitude.
Mtro-aromatic compounds, maleic acid, nitrates, and
nitrites also give theeffect. The known magnetic
and optical properties of these various crystalline
compounds have been related to the magnetic bire-
fringence exhibited by them, on the assumption that
the molecules inside the crystal are all parallel.

W. E. Downey.

Anomalous diamagnetism of graphite. S.
Paramasivan (Indian J. Physics, 1929, 4, 141
146).—Seven varieties of amorphous carbon have
been found to show specific diamagnetic susceptibility
between 0-36x 10® and 0-53x 10°® Graphite gives
values 3-5x 1(H to 4-2 X 10% diamond 0-47 x 10% and
graphitic anthracite 0-97 xI(H. W. E. Downey.
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Structure of the atomic magnet in ferromag-
netic materials. R. Forrer (J. Phys. Radium,
1929, [vi], 10, 247—262).—A fine metal wire is
annealed, stretched to the breaking point, woundon a
mandrel six times the wire diameter to give it a slight
permanent curvature, and' straightened by inserting
it into a capillary tube. Such a wire gives a very
simple magnetisation curve in wiiich the reversible
and irreversible components are almost completely
separated. It is concluded from comparisons with
models that in nickel there are two magnetic moments
at right angles to each other. This doublet may be
oriented without respect to the crystallographio axes
and is influenced by a magnetic field. In ferro-
magnetic materials the hysteresis cycle results from
a rotation and inversion of the magnetic multiplet.
The multiplet is deformable, and may close up under
the action of an intense field, resulting in saturation.
Similar considerations lead to the assumption of a tri-
rectangular triplet in eleetrolytie iron.

C. J. Smitiiells.

Degeneration of paramagnetism at high tem-
peratures. A. Sciiidiop (Helv. phys. Acta, 192S,.
1, 578—600; Chem. Zentr., 1929, i, 2392).

Degeneration of electron rotation and magnet-
ism atlow temperatures. A.Schidloe (Helv.phys.
Acta, 1928,1, 601—612; Chem; Zentr., 1929, i, 2392).

Fused paramagnetic salts. L. A.w e1o (Nature,
1929,124, 575—576).— Values of ¢ and 0 for solid and
fused hydrated salts are tabulated, and curves are
given. Coalescence of the salts may he mistaken for
fusion. A. A. Erdridge.

Magnetic quadrupole moment of the iron atom.
N. S. Anhutov (Z. Physik, 1929, 57, 249—256; cf.
this vol., 248, 752).—Mathematical. Expressions
are derived for the dipole energy density of a body-
centred lattice and also for its quadrupole energy
density. These are applied to the case of the iron
atom. The quadrupole moment of the iron atom is
calculated by twio entirely independent methods, the
results being in satisfactory agreement (4-50 X10~2
and 4-54x10~29). ' J. W. Smith.

Hall effect, electrical conductivity, and thermo-
electric power of the copper-tin series of alloys.
E. Stephens (Phil. Mag., 1929, [vii]r 8, 273—289 ;
cf. this vol., 384).—The resistance of the alloys was
determined, with annealing, until a constant value
was obtained. The temperature coefficient of
resistance, thermo-electric power, and Hall effect were
then determined for the alloys in this final state.
Singular points corresponding with both Cu3Sn and
CVjSn were obtained in each of the curves- relating
these constants and the concentration of one metal in
the alloy. The Hall effect, although negative for
copper and tin, is positive for Cu3Sn and Cu,,Sn and
for alloys of composition ranging between 74% Cu,
26% Sn, and 4% Cu, 96% Sn. Cu3Sn has the
maximum positive Hall coefficient 0 000935, or
approximately one half that of Cu3Sb. The effect of
annealing on the resistivity of the alloys depends on
their composition. N. M. Brigh.

Barkhausen effect in iron, nickel, and perm-
alloy. l. Measurement of discontinuous
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change in magnetisation. R. M. Bozorth (Physi-
cal Rev., 1929, [ii], 34, 772—-784).—The magnetic
material was placed in a slowly and uniformly chang-
ing magnetic field, and the discontinuities in the
magnetisation, characteristic of the Barkhausen
effect, wicre followred through the E.M.F. created in a
surrounding coil of wire. It- was found that the
changes in magnetisation taking place suddenly in
large groups of atoms account quantitatively for the
whole change in magnetisation which corresponds with
the steeper part of the hysteresis loop. The magnetic
moments of only a very small number of atoms are
reversed in groups smaller than 1010 atoms, or a
volume of 10~13c.c. The maximum size of the discon-
tinuities for each material was found to he about the
same, corresponding with the complete reversals of the
elementary magnets in a volume of about 10-* c.c.
Previous discordant results are attributed to different
decay rates of eddy currents.. N. M. B1igh.

Theory of magneto-optical phenomena in
crystals. J. Becqueretl (J. Phys. Radium, 1929,
[vi], 10, 313— 320, and Z. Physik, 1929, 58, 205—216).
— See this vol., 1134.

Paramagnetic properties of rare earths. B.
Cabrera and A. Durerier (Anal. Fis. Quim., 1929,
27, 671—682).— See this vol., 982.

Magmetic susceptibility of nitric oxide at 296°
and 216° Abs. F. Bitter (Proc. Nat. Acad. ScL,
1929, 15, 63S—642).—By an improved form of the
method of hanging a test body surrounded by the gas
to be measured in an inhomogeneous magnetic field,
results were obtained in good agreement with the
theoretical calculations of Van Vleck (cf. A., 1928,572).

N. M. Brigh.

Problem of magnetism. W, Gertach (J. Phys.
Radium, 1929, [vi}, 10, 273—282).— Methods for the
direct measurement of the moment of a free atom
from photomicrographs of atomic rays under the
influence of a magnetic field are described. Simple
patterns are obtained for atoms having a magnetic
moment of one Bohr magneton; more complicated
patterns indicate the existence of atoms with more
than one magneton. The orientation of the atoms
appears to correspond with a maximum moment;
birefringence expected for paramagnetic gases is not
observed. Another method of atomic moment deter-
mination is that of Weiss from susceptibility measure-
ments and the Curie constant. From calculations on
the paramagnetic saturation of gadolinium sulphate
it is shown that the moments of the gadolinium ion
calculated With Langevin's theory by the method of
atomic rays, and indirectly with the laws of space
quantisation, respectively, are in the same numerical
relation as the Weiss and Bohr magneton. Becquerel’'s
magneto-optical measurements on paramagnetic
saturation are a proof of space quantisation. Direct
measurements of the susceptibility of potassium
vapour were attempted, and the calculated Curie
constant is in good agreement with that calculated
from the Bohr magneton. It is concluded that the
susceptibility of diamagnetic gases is independent of
the temperature and pressure. Ferromagnetism and
its relation to dia- and para-magnetism is briefly
discussed. N. M. Brigh.
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Superstructure and magnetic susceptibility in
the system copper-gold. H. J. seemann and E.
Vogt (Ann. Pliysik, 1929, [v], 2, 976—-990).— The
variation of diamagnetic susceptibility with con-
centration has been measured for the gold-copper
mixed crystal series. Alloys of the composition
Cu3Au and CuAu in certain circumstances exhibit
super-imposed structure lines consistent with a
regular arrangement of the constituent atoms; e.g.,
the corners of the elementary cube may be occupied
by gold atoms and the face-centres by copper atoms.
The relation between susceptibility and the appear-
ance of super-structure has been determined for
alloys of the composition Cu3Au and CuAu, and it
is found that for the former an increase and for the
latter a decrease in diamagnetic susceptibility
accompanies the production of regular atomic dis-
tribution in the lattice. Control experiments on alloys
differing in composition from the wkole-number
ratios indicated no difference in susceptibility for
quenched and slowly-cooled specimens. No explan-
ation is available for the difference in sign of the effect
with Cu3Au and CuAu. 11. A. Morton.

Magnetic susceptibility of caesium in the solid
and liquid state. C. T. Lane (Phil. Mag., 1929,
[vii], 8, 354— 362; of. Crow, A., 1926, 14; Sucksmith,
A., 1926, 782; McLennan, A., 1927, 1017).—Deter-
minations were made with highly purified ceesium,
using the Gouy method for the liquid and a modified
form of this method for the solid metal. Casium was
found to bo paramagnetic; the values for the specific
susceptibility were (0-22 xI0~° and +0-20x10-® in
the solid and liquid state, respectively, in good agree-
ment with the value for the solid state calculated on
Pauli's theory. N. M. Bligh.

Electrical conductivities of liquid alkali-metal
amalgams. D. Boohariwalla, G. R. Paranjpe,
and M. Prasad (Indian J. Physics, 1929, 4, 147—
160).— Tho liquid sodium, potassium, and lithium
amalgams show break points in the conductivity-
concentration curves as pointed out by Bine (cf. A.,
1917, ii, 287). The conduction has been shown to be
metallic and not electrolytic. W. E. Downey.

Specific resistance and purity of sodium
electrolysed through soda-glass. J.R. Nielsen
(Physical Rev., 1928, [ii], 31, 304).—The specific

resistance for solid sodium, containing 0-08% K as
the only detectable impurity, between 30° and 90° is
4661 X 10-9X (1+0-004840 and for liquid sodium
below 160°, 9828x10-9x[1+0-00354(i-100) +
0-00000039(<-100)2]. L. S. Theobald.

Electrical conductivity of natural and artificial
sodium chloride crystals. A. D. Goldhammer
(Z. Physik, 1929, 57, 173— 185; cf. Salessky, this
vol., 384).—Between 120° and 200° sodium cliloride
crystals obey Ohm’'s law up to 600 volts. The
temporary production of polarisation and its mag-
nitude are determined by the temperature and
potential applied. Quantitative conductivity
measurements show that crystals should be divided
into two groups: (a) natural crystals and old
synthetic crystals, and (b) synthetic crystals, with or
without the addition of foreign ions. The con-
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ductivity of the crystals is shown to he strongly
dependent on the presence of small quantities of
foreign ions introduced into the crystal lattice during
preparation of the crystal. J. W. Smith.

Mechanism of metallic conduction. H. M.
Barlow (Phil. Mag., 1929, [vii], 8, 289—304).—
The electron fluid theory of conduction recently
proposed (cf. this vol., 496) is developed. It is shown
that the application of an E.M.F. to a metal bar
involves a distortion of the electron orbits; tho larger
is the number of valency electrons the greater is the
work necessary for distortion and the higher is the
resistance of the conductor. The new theory is
developed mathematically with regard to the ordinary
phenomena of conduction and their relation to thermal
conductivity. N. M. Bligh.

Internal specificheat. I. W.Jazyna (Jacyno)
(Z. Physik, 1929, 57, 341— 344).—Theoretical. Using
tho assumption of uniform energy distribution, tho
“ heat-mol. wt.” and the *“internal absolute”
specific heat of gases are calculated. Results arc given
for sixteen common gases. A. J. Mee.

Recrystallisation of substances of low m. p,
and of ice. G. Tammann and K. L. Dreyer (Z.
anorg. Chem., 1929, 182, 289—313).— The recrystall-
isation at constant temperature of transparent
substances such as camphor, pinene hydrochloride,
and ice has been studied by direct visual observation.
The nature of the displacement experienced by the
particles is determined by tho orientation of adjacent
crystals, but the velocity of this displacement is
governed by the concentration of minute films of
impurities which separate on the surface of the
particles; such films have been isolated as honey-
combed structures after removal of the crystal. This
view is supported by the observation that decrease of
the amount of impurities present results in an increase
of the recrystallisation velocity, and that mechanical
working causes the recrystallisation velocity to
diminish on account of the more rapid separation of
the impurities. H. P. Gitibe.

Alternation in the heats of crystallisation of
the normal monobasic fatty acids. IV. W. E.
Garner and (Miss) A. M. King (J.C.S., 1929, 1S49—
1861; cf. A., 1924, ii, 239; 1926, 1087).— The follow-
ing values have been obtained for tho heats of
crystallisation of these acids: margaric, i2-22;
tricosoic, 17-60; pentacosoic, 20-00; behenic, 18-75;
lignoceric, 21-10; cerotic, 52-25 kg.-cal./mol. Q and
Q/T when plotted against the number of carbon atoms
give linear relationships for both tho odd and even
acids. The equation for the setting points of the odd
acids is 7'i=(0-9651a—4-49)/(0-002505?i—0-0071) and
gives a convergence temperature of 112-2°. Cerotic
acid is an exception, but X-ray analysis shows it to
be a mixture of at least two acids. Detailed study
of the transition of the a and 3forms of the odd acids
has been made, and the heats of transition a —x 3
havo been found to be constant for margaric, tri-
cosoic, and pentacosoic acids at an average value of
1-55 kg.-cal./mol. There is a discontinuity in the
curve of these heats plotted against number of carbon
atoms per molecule between Cu and C13 For acids
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above Cn the p— change does not easily take

place. C. W. Hart-Jones.
M. p. of chromium. C. J. Smitiiet1s and s. V.
W ittiams (Nature, 1929, 124, 617—618).—Pre-

liminary determinations give 1920°, or a rather higher
temperature, as the m. p. of chromium.
A. A. Eldridge.

Intensively dried liquids. J. W. Smith (Phil.
Mag., 1929, [vii], 8, 380—383).—Experimental data
on intensively dried liquids are reviewed. The work
of Smits (A., 1928, 1189) and Lcnher (this vol., 872)
indicates that Baker’s results for such liquids are not
conclusive evidence of inner complexity of the liquid
system, and that the abnormal effects may be due to
a slowness in attaining an equilibrium state. The
rate of distillation of super-dried nitrogen tetroxide
gradually rose when determined after long undisturbed

periods. N. M. Biigh.
Vapour pressures of lead iodide, cuprous
iodide, cuprous bromide, silver iodide, and
silver bromide by a modified transference
method. K. Jettinek and A. Rudat (Z. physikal.
Chem., 1929, 143, 55—61).—The following latent
heats of evaporation, in kg.-cal./mol., have been

calculated from vapour-pressure measurements at
900— 1200° : lead iodide, 27-70; cuprous iodide,
18-30; cuprous bromide, 18-10; silver iodide, 38-60,
and silver bromide, 40-80. The vapour density of
cuprous iodide at 900— 1100° corresponds with the
formula Cul, whereas the bromide possesses the

double formula. H. F. Gitive.
Vapour pressure of thallium and lead halides.
F. Vornher (Physikal. Z., 1929, 30, 590—596).—

The vapour pressures of thallium chloride, bromide,
and iodide, lead chloride, and bromide at various
temperatures have been measured in nitrogen by the
streaming method. Lead iodide tends to decompose
in nitrogen. The vapour pressures of silver halides
are too small to be measurable by this method up to
750°, above which temperature decomposition occurs.
R. A. Morton.
Vapour pressure of titanium tetrachloride.
K. Arii (Bull. Inst. Phys. Chem. Res. Tokyo, 1929,
8. 714—71S).—The vapour pressure of titanium
tetrachloride between 20° and 135° can be repre-
sented by log p(hm,=7-64433—1974-6/T. The mole-
cular latent heat of vaporisation is calculated to be
S960 g.-cal. at 25° and 8620 g.-cal. at the b. p.
C. W. Gibby.
Vapour pressure of thionyl chloride. K. Arii
(Bull. Inst. Phys. Chem. Res. Tokyo, 1929, 8, 719—
722).—The vapour pressure of thionyl chloride be-
tween 20° and 75° may be expressed by logp (mm,=
7-60844—1648-21iT. The b. p. was found from the
p-T curve to be 75-7°/760 mm., and the molecular
latent heat of vaporisation was calculated to be
7553 g.-cal. at 25° and 7482 g.-cal. at the b. p.
C. W. Gibby.
Constants of chlorine fluoride. 0. Ruff and
F. Laass (Z. anorg. Chem., 1929, 183, 214—222).—
The chlorine fluoride, prepared by a method previously
described (this vol., 40) and purified by redistilling
five times, had m. p. —154°fl;0-5°. Vapour pressures
between— 150° and —105° have been determined
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and the results are represented by the equation
log P= 15-738—3109/27+ 1-538x 105YjH2. This gives
—100-8° as the b. p., approximately —14° as the
critical temperature, and —2-27 kg.-cal./g.-mol. as
heat of vaporisation. The heat of formation of
hydrogen fluoride has been found to be 62-3 kg.-cal.
(cf. Wartenberg and Fitzner, A., 1926, 476) and the
heat of reaction between chlorine fluoride and
hydrogen 58-6 kg.-cal. From these values and the
heat of formation of hydrogen chloride, 22-0 kg.-cal.,
the calculated heat of formation of chlorine fluoride is
25-7 kg.-cal. M. S. Burr.

General method of measuring the partial
pressure of mercury [over any amalgam] at the
ordinary temperature. L. L. Hirst and A. R.
O1son (J. Amer. Chem. Soc., 1929,51, 2398—2403).—
The vapour pressure is calculated from the pressure
change which is produced in a mixture of ethylene,
hydrogen, and mercury vapour by mercury resonance
radiation at 2536 A. which has traversed a layer of the
mercury vapour. The activities at 26° of some
thallium amalgams, calculated from the results,
substantially agreed with those found by Richards
and Daniels (A., 1920, ii, 34). The broadening of the
absorption line of mercury for its own resonance light
by hydrogen was investigated and the change in the
atomic absorption coefficient of mercury in presence
of hydrogen was determined. S. K. Tweedy.

Vapour tensions and vapour densities of
ethylene and nitrous oxide. G. T. Britton
(Trans. Faraday Soc., 1929, 25, 520—525).—A
method for the measurement of vapour tension and
vapour density simultaneously is described. The
measurement of the latter iscarried out by determining
the buoyancy correction to be applied when an
aluminium weight of known volume is weighed in the
vapour, using a McBain and Bakr sorption balance.
The pressure-temperature equation of Batschinski fits
the data well in the form t-{-c—K xp vi.

F. J. Wilkins.

Limiting values for the expansion and pressure
coefficients of helium, hydrogen, and nitrogen.
W. lleuse and J. Otto (Ann. Physik, 1929, [v], 2,
1012— 1030).— By means of a neiv method it is found
that the isotherms of helium, hydrogen, neon, argon,
nitrogen, and oxygen in the region 0-4—1 nun. of
mercury follow a linear course, the inclinations being
consistent with data obtained at higher pressures.
From the expansion and pressure coefficients of
helium, hydrogen, and nitrogen measured at different
pressures the limiting value at p=0 is calculated.
Thermodynamic relations applied to the isotherm
inclinations at 0° and 100° for higher pressures lead
to the values y=0-0036609 and TO0=273-16. The
method of linear extrapolation to p=0 gives y==
0-0036610. Taking earlier data into account, the
values y=0-0036608 and T0=273-16 are obtained as
means. R. A. Morton.

Generalisation of the virial of Clausius. s.
Ray (Bull. Acad. Polonaise, 1929, A, 233—239).—
Mathematical. The virial of Clausius is applied to
the case of a volume of gas enclosed within impervious
walls disposed symmetrically with respect to the
co-ordinate axes. A. I, Vogel.
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Entropy of hydrogen. W. H. Rodebush (Proc.
Nat. Acad. Sci., 1929, 15, 678—680; cf. Fowler, A,
1928, 469; Giauque and Johnston, this vol., 138).—
If an equilibrium condition is assured between the
two kinds of molecules of hydrogen (cf. Bonhoeffer,
this vol., 479; Eucken, ibid., 497) by making specific
heat measurements on hydrogen which has been kept
at a lovr temperature for a long time, the discrepancy
can probably be removed between the entropy values
as obtained from thermal data and indirectly from
the equilibrium between hydrogen, oxygen, and water:
A corrected value can be obtained theoretically when
account is taken of rotational energy. N.M.B1igh.

Isotherms of hydrogen, carbon monoxide, and
their mixtures. G. A. Scott (Proc. Roy. Soc.,
1929, A, 125, 330—344).— The isotherms of hydrogen,
carbon monoxide, and mixtures of the two in the
molecular proportions 2 : 1, |1 : 1, and 1:2 have been
determined at 25° over a pressure range up to 170
atm. The method employed consists in filling a
vessel of known constant volume at a known constant
temperature with the gas or mixture under investig-
ation up to a given measured pressure, and on releasing
the gas, determining its volume at atmospheric
pressure. Full details are given of the apparatus,
comprising a high-pressure vessel, its filling system,
a glass measuring system, an accurate pressure
balance, and a water-bath. The isotherms are
expressed by equations of the form pvA = a-\-bj)-\-cp2,
and the values of a, b, and ¢ for hydrogen are calcu-
lated to be 1-09090, 0-6511x10”, and 0-033x10-«,
respectively; for carbon monoxide, 1-09196, —0'4393 x
KH, and 3'55x10-«; for the 2:1 mixture, P09109,
0-4626 X 10“3, and 0-947 X 10-«; for the 1 : 1 mixture,
1-09122, 0-3281 x 1(H, and 1-28x10-«, and for the
1:2 mixture, 1-09142, 0-1514X10-3, and 1-88x10-«.
The mixtures show deviations both from the law of
additive volumes and from that of additive pressures,
and behave in general very similarly to the hydrogen-
nitrogen mixtures studied by Verschoyle (A., 1926,
894). The constant &2 for the force acting between
a molecule of hydrogen and a molecule of carbon
monoxide at 25° has been calculated from the
isotherms (cf. Lennard-Jones and Cook, A., 1927,
727), and is found to be 0-50, 0-51, and 0-62 X 10~3for
the three mixtures containing 66-3, 51-7, and 33-1%
of hydrogen, respectively. L. L. Bircumshaw.

Compressibilities and thermal pressure co-
efficients of certain liquids. J. H. Hitdebrand
(Physical Rev., 1929, [ii], 34, 649—651).—A small
error is corrected in the values recently obtained by
Westwater and others (cf. A., 1928, 228) for the com-
pressibilities of a number of organic liquids, and the
corrected values are found to be in good agreement
with those found by Freyer and others (cf. this vol.,
637). Values are given for a constant from w'hich the
coefficients of thermal pressure or of compressibility
at various temperatures can be calculated by the
aid of existing data for the densities and coefficients
of expansion, and their values and those of the constant
are listed for the eight organic liquids.

N. M. Brigh.

Compressibility of crystals. R. F. Men1 and
R. H. Canfietd (Nature, 1929, 124, 478—479).—
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Raschevsky’s views (this vol., 499) are criticised, the
genuineness of the compressibility coefficient being
regarded as established by consideration of («)
internal evidence from the inter-relationships of the
generally accepted compressibility coefficients among
themselves and with other physical properties, and
(6) the possible volume of internal voids.
A. A. Eldridge.
Viscosity, heat conductivity, and diffusion in

gas mixtures. Il.  Viscosity of hydrogen-
nitrogen and hydrogen-carbon monoxide mix-
tures. M. Trautz and P. B. Baumann. III.

Viscosity of hydrogen-ethylene mixtures. M.
Trautz and F. W. Stauf. TV. Viscosity of
binary and ternary rare-gas mixtures. M.
Trautz and K. E. Kjpphan (Ann. Physik, 1929,
[v]l, 2, 733— 736, 737— 742, 743—748; cf. A., 1926,
118, 671; 1927, 194).—11. Measurements have been
made of the viscosities of air, hydrogen, and nitrogen
at a series of temperatures between —78° and 250°.
The Sutherland formula applies when the constant is
101-1 for carbon monoxide and 102-7 for nitrogen.
The viscosity isotherms for the systems hydrogen-
carbon monoxide and liydrogen-nitrogen have been
determined. Maxima can appear only at very low
temperatures, e.g., —100° to —150°;, at —78° the
isotherms on the non-hydrogen side are nearly
horizontal.

I1l1. The viscosities of hydrogen and of ethylene
have been determined and the results agree well with
the Sutherland formula (when the constants are
82-8 and 238-9, respectively) for the range —40° to
250°, the agreement being less satisfactory from
—40° to —78°. The isotherms in the viscosity/molar
fraction curves exhibit a marked maximum which
becomes flatter with rise of temperature. The
position of the maximum is shifted in the direction
of lower hydrogen content as the temperature rises.

IV. The viscosities at various temperatures have
been measured for the binary systems hydrogen-
helium, helium-neon, helium-argon, neon-argon, and
the ternary system helium-neon-argon. The results
conform very closely to theoretical requirements and
it is shown to be possible to analyse mixtures of
inertgases by measurement of viscosities and densities.

R. A. Morton.

Mixtures of alcohol and ethyl ether. Des-
maroux (Mem. Poudres, 1928, 23, 198—229).—The
densities of mixtures of ethyl alcohol and ether at 0°
have been determined; there is always a contraction
on mixing, which passes through a maximum at an
equimolecular mixture. Mixtures of alcohol with ,a
light essential oil showed a dilatation reaching a
maximum at 40 mol.-% of oil. Only small variations
in molecular volume were found in mixtures of ether
with the essential oil. The partial vapour pressures
of alcohol and ether over mixtures have been deter-
mined at 0°; they show positive deviations from
Raoult's law. Similar measurements have been
made with alcohol-oil and ether-oil mixtures. The
heats of admixture of alcohol and ether at 0° are
negative, showing a maximum cooling at about 66
mol.-% of ether. Mixtures of the oil with alcohol
and with ether behave similarly. The electrical
conductivity of mixtures of alcohol with the essential



1228

oil diminishes linearly as the oil content rises. In
mixtures of alcohol and ether it diminishes as other
is added, at first slowly and then more rapidly. The
f.-p. curve for mixtures of alcohol and ether shows
three maxima, corresponding with compounds of |
mol. of alcohol with 1, 3, and 5 mols. of ether.
C. W. Gibby.
Viscosity isotherms oi binary mixtures. |I.
Benzene-sulphur monochloride. I1. Nitro-
benzene-sulphur monochloride. F. de Carii
(Gazzetta, 1929, 59, 495—501, 502—506).— 1. The
system benzene-sulphur monochloride has a eutectic
point at —92° corresponding with about 4% of
benzene. The viscosity isotherms at 15-5° and 20°
are continuous and show neither maximum nor
minimum. W.ith increasing percentage of benzene
the fall in viscosity at 20° is considerably more rapid
than at 15-5°. It is inferred from Batschinski’s rule
that sulphur monochloridc is associated, but that
dissociation is promoted by the presence of benzene.
1. Evidence of an unstable compound,
PhXO,,S2CI2, m. p. —18°, is obtained from the thermal
diagram for the system riitrobenzcne-sulplmr mono-
chloride. The density in this system varies linearly
with the composition at 20°. The viscosity isotherm
at 20° is partly linear, but between 50 and 80% of
nitrobenzene the viscosity is lower than that calcu-
lated from the mixture law; the divergence is
less than in the 3° isotherm, in which the observed
viscosity is lower throughout than the calculated.
E. G. TRYnoRN.
Partial pressures of binary solutions. R. W.
Dornte (J. Physical Chem., 1929, 33, 1309—1331).—
Measurements of the partial pressures have been made
for mixtures of ethyl alcohol and water at 25°, and
for mixtures of benzene and carbon disulphide at 20°,
25°, and 30°, by the use of an interferometer. Ban-
croft’s equation (this vol., 255, 638) holds over a wide
range of concentration, especially in tho second
system, and it can be successfully applied to the data
of Campbell (Trans. Faraday Soc., 1910, 10, 197)
and others on various binary systems containing one
volatile component. Data for the system ethyl
alcohol-water obtained by a distillation method and
by the interferometer method are compared and the
latter is shown to be untrustworthy unless an empirical
calibration is used. L. S. Theobald.

Reactivity of atoms and groups in organic

compounds. IX. Vapour pressures, densities,
and refractive indices of binary mixtures.
S. W. Prentiss (J Amer. Chem. Soc., 1929, 51,

2825—2832).— An apparatus for the measurement
of vapour pressures by a static method is described.
Determinations of the vapour pressures at 20° of
binary mixtures of nitrobenzene, acetone, n-butyl
alcohol, and benzene with pyridine or ethyl iodide,
the densities at 25° of similar mixtures of nitro-
benzene, acetone, tert.-butyl alcohol, and benzene
with pyridine or ethyl iodide, and refractive indices
at 25° of benzene and nitrobenzene with pyridine or
ethyl iodide show that the deviations from the ideal
solution laws bear no relation to the “ adjuvance ”
of the solvent (Norris and Prentiss, this vol., 47).
H. Burton.
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Physico-chemical measurements of azeotropic
mixtures. W. Herz and (Miss) M. Levi (Z. anorg.
Chem., 1929, 183, 340—346).— Some of the physico-
chemical properties of azeotropic mixtures of the
following pairs of liquids have been determined at
20°, 30°, 40°, and 50°, and compared with the values
calculated from the mixture rule : methyl alcohol-
ethyl acetate, methyl alcohol-ethylene chloride, and
ethyl alcohol-ethylene chloride. The b. p. of these
mixtures all lie below the b. p. of their components.
The density, viscosity, surface tension, and possibly
also the heat of vaporisation are lower for the azeo-
tropic mixture than is calculated by the mixture rule,
whilst the specific heat is higher. M. S. Burr.

Glass. 1V. Viscosity data for liquid dextrose
and dextrose-glycerol solutions. G. S. Parks
and W. A. Gitkey (J. Physical Chem., 1929, 33,

1428— 1437 ; cf. this vol., 980).—The viscosities of
undercooled liquid dextrose have been measured by
methods of shear at temperatures between 28° and
110°. Five different samples gave slightly different
viscosity-temperature curves between 28° and 60°,
probably owing to varying proportions of a- and 3-
glucose in the samples and to variable but small
amounts of water. The “ hardening point” has
been arbitrarily defined as the temperature at which
t)=10i:! poises; this occurs at 25° with dextrose.
The system dextrose-glycerol gives fairly stable
organic glasses when correctly cooled, and the viscosi-
ties and hardening points for glasses of various com-
positions in this system have also been determined.
L. S. Theobald.
Critical state. 1V. Solutions in ethyl ether.
E. Sciiroer (Z. physikal. Chem., 1929, 142, 365—
390; cf. this vol., 498).—The Ilimiting curves in
the temperaturc-density and temperature-pressure
diagrams have been determined for solutions of
triphenylmethane, phenanthrene, benzil, and of
resorcinol in ethyl ether. The temperature-density
curves are made up of two parts corresponding with
two distinct systems, viz., a small amount of dis-
solved substance in a large amount of solvent phase,
and a large amount of dissolved substance in a small
amount of solvent. In the temperature-pressure
diagrams the pressure increases linearly with the
temperature up to the critical point, after which the
curve begins to bend towards the temperature axis.
The elevations of the critical temperature and of the
critical pressure are directly proportional to the
number of dissolved molecules up to fairly high con-
centrations. The critical opalescence is much more
intense with the solutions than with pure ether.
In certain cases the phenomenon of retrograde con-
densation was observed isothennally and quantit-
atively. Isothermals of some of the solutions have
been determined,and are found to be displaced in the
direction of the liquid state compared with the
isothermals of pure ether. This displacement is
strongest in the region of high compressibility of
pure ether. The isometric lines of solutions are
linear, i.e., {dp/dt)v is constant above the critical
temperature. O.J. Walker.

Demixing curves with more than one inflexion.
P. A. Mebrburg (Rec. trav. chim., 1929, 48, 935—
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959).—A second maximum in the miscibility curve
of castor oil and 89-9 vol.-% of ethyl alcohol occurs
on the addition of small amounts of sesame oil.
The critical solution temperature in the castor oil—
alcohol curve occurs at 27-4° with a mixture con-
taining 62-5% of castor oil. This critical solution
temperature increases to about 40° at practically
constant percentage of castor oil on the addition of
sesame oil. The new critical solution temperature
occurs in mixtures containing 10— 15% of castor
oil and increases from 19° to 55° as the percentage of
sesame oil rises from 2-94 to 10-52%.
F. G. Tryhorn.

Determination of temperature of completion
of solidification of mixed crystal series by
heating curves. R. Ruer and K. Kremers (Z.
anorg. Chem., 1929, 183, 223—224).—For deter-
mining the completion of solidification of mixed
crystals the breaks in the heating curve are more
sharply defined than those of the cooling curve. It
is therefore more satisfactory to employ the heating
curve, especially in metallic systems which have
high heat conductivity and fusion velocity. A
correction of +3° should be applied to the temperature
at which fusion begins. M. S. Burr.

Transition of austenite into martensite in
hardened steel. E. Scheil (Z. anorg. Chem., 1929,
183, 98— 120).—Dilatometric measurements have
been made with hardened steel with the view of
determining the conditions governing the transition
of austenite into martensite during cooling. Since
the transition velocity is very great over the whole
temperature range of +300° to —200° the main factor
cannot bo diffusion. The measurements show that
the transition is caused by internal mechanical
stresses, since diminution of these forces, e.g., by
keeping the steel at the ordinary temperature for
several days, retards the formation of austenite.
When viowed under the microscope the transition
process resembles the formation of twin crystals under
the influence of mechanical forces. H. F. Gitive.

Absorption velocity of gases by liquids. II.
Absorption of carbon dioxide by sodium hydr-
oxide solution. S. Hatta (J. Soc. Chem. Ind.
Japan, 1929, 32, 809—814; cf. this vol.,, 150).—
With the apparatus used previously, the author has
studied the velocity with which carbon dioxide mixed
with air is absorbed by sodium hydroxide solution
(N, 2-UN, 3-ION, and 4-15N) at 20° and 30° and
sometimes under 1-53 atm. pressure. Under the
same conditions, the rate of absorption is always
less than that obtained with potassium hydroxide.
The curves representing the relation between the
absorption velocity and the concentration of the free
alkali are quite different in the two cases. For
sodium hydroxide the velocity decreases continuously
as the free alkali decreases, but discontinuities

are observed with potassium hydroxide. This is
attributed to differences in the chemical reaction
between carbon dioxide and the two alkalis. Although

the method used is not very accurate, it would seem
that the reaction velocity is proportional to pn, where
p is the pressure of the carbon dioxide and n<\.

K. Kashima.
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Solubility of iodine in gaseous carbon dioxide.
H. Brahne and F. Strassmann (Z. physikal. Chem.,
1929, 143, 225—243).—The vapour pressure of
iodine, and the increased saturation concentration
of iodine in the gas phase in presence of carbon
dioxide at 1—50 atm. pressure, have been determined
over the temperature interval 32-G—98-5°. The
molecular attraction coefficient for iodine and carbon
dioxide varies inversely as the temperature and
decreases rapidly at high carbon dioxide concen-
trations ; the heat change for the dissolution of iodine
in carbon dioxide at Ji-concentration is about 1000
g.-cal./mol. The experimental results are correlated
with those of Quinn (A., 1928, 470).

H. F. Gitive.

Solubility of sodium salicylate in alcohol. W.
Schnellbach (Arner. J. Pharm., 1929, 101, 586—
587).— One g. of sodium salicylate dissolves in 7-52 g.
of U.S.P. alcohol (<ff 0-8083) at 25°.

E. Il. Sharples.

Calcium oxalate and its solubility in the
presence of inorganic salts with special refer-
ence to the occurrence of oxaluria. (Mi11e.) G.
(Compt. rend. Lab. Carlsberg, 1929,
17, No. 11, 1—85).—Neutral calcium oxalate forms
three hydrates. The dihydrate and trihydrate are
readily converted into the monohydrate, which is
the stable form above 0°. The rate of conversion
varies largely with the temperature, and, in the case
of the trihydrate, is accelerated by oxalato ions. The
solubility of calcium oxalate in water and in solu-
tions of sodium, potassium, lithium, rubidium, and
ammonium chloride, and of sodium and potassium
sulphate at 37° has been determined. The results
are not in good agreement with the Debye-Huckel
theory. The solubilities have also been measured
in solutions of primary and secondary sodium phos-
phates, in mixtures of the latter with sodium chloride,
in magnesium chloride, and in mixed magnesium
chloride-sodium chloride solutions.

Hammarsten

C. W. Gibby.
Solubility relationships and solvation in non-
aqueous salt solutions. P. P. Kosakewitsoh (Z.
physikal. Chem., 1929, 143, 216—224).—The alkali
metal halides diminish the solubility of carbon
dioxide in methyl, ethyl, and w-butyl alcohols and
in acetone, the magnitude of the effect diminishing
in the order : lithium, sodium, and iodine, bromine,
chlorine for ethyl alcohol, and lithium, sodium, and
iodine, chlorine, bromine for methyl alcohol. In
concentrated solution the salt molecules combine with
3—5 mols. of solvent, and in very dilute solution with

7— 10 mols. H. F. Gitive.

Solubility of sodium and calcium in their
chlorides and in chloride mixtures. R. Loren:z
and R. Winzer (Z. anorg. Chem., 1929, 183, 121—
126).— The solubility of sodium in sodium chloride
is 4-2% at 800° and 15—20% at 850°, whilst at higher
temperatures the metal phase disappears. The total
solubility of sodium and calcium at constant temper-
ature in a fused mixture of sodium and calcium
chlorides increases in an approximately linear manner
with the calcium chloride concentration, and increases
rapidly with rise of temperature. H. F. Gitibe.
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Wo. Ostwald’s '‘solid-phase rule” and the
soluhility of casein in sodium hydroxide.
S. P. L. Sorensen and J. Sradek (KO”Oid-Z., 1929,
49, 16—35).— The authors’ physico-chemical inter-
pretation of the abnormal solubility relations of
globulin and other proteins is compared with Wo.
Ostwald’'s colloid-chemical explanation. Measure-
ments of the solubility of casein in dilute solutions
of sodium hydroxide show that with constant amounts
of sodium chloride and hydroxide and increasing
amounts of casein, the quantity of casein which dis-
solves increases so long as the proportion of casein
to sodium hydroxide does not become very great; at
the same time, the pn of the solution falls. On the
other hand, the percentage of casein which is dis-
solved by a constant amount of sodium hydroxide
diminishes as the total quantity of casein increases.
With a constant quantity of sodium chloride and of
casein, the amount of casein which passes into solu-
tion is increased by using larger quantities of sodium
hydroxide and the pa of the solution increases. The
distribution of the sodium hydroxide between the
solution and the solid phase is such that the excess
of sodium hydroxide in the solution (CNaon) increases
with the amount of sodium hydroxide used more
rapidly than the amount of dissolved casein (Cs),
so that the relation falls with increasing pa. Increase
in the concentration of sodium chloride has the effect
of raising the solubility of casein in dilute solutions
of sodium hydroxide, and of decreasing the solubility
in dilute hydrochloric acid. It seems that addition
of increasing amounts of sodium chloride displaces
the isoelectric reaction of casein in the acid direction.
The increase in solubility brought about by sodium
chloride in alkaline solutions becomes more pro-
nounced until a concentration 2N is reached,, and at
higher concentrations the solubility falls again,
probably as the result of the formation of com-
pounds between casein and sodium chloride or its
ions. E. S. Hedges.

Soluhility of oxygen in solid iron. W. Krings
and J. Kempkens (Z. anorg. Chem., 1929,183, 225—
250).— The solubility of oxygen in solid iron has been
determined by a kinetic method. Mixtures of
hydrogen and water vapour of definite composition
were passed over iron or iron oxide at 715° until no
further change in weight of the solid took place.
The pressure of oxygen in the gaseous phase was
determined from the amount of water vapour by the
equilibrium relation 2H20 s~ 2H ,+02and the value
plotted against percentage of oxygen in the solid.
Starting with iron, for example, the percentage of
oxygen present in the iron increases as the pressure
of oxygen increases until a certain maximum limiting
pressure is reached. This represents the pressure
at which the iron is saturated with oxygen, and
formation of ferrous oxide begins. The solubility
is thus found to be 0-11+0-015%, which is greater
than the values for technical iron based on metallo-
graphic observations or on the relation between
oxygen content and physical properties. On the
other hand, it is below that found by other investi-
gators by a static method. It is claimed that the
kinetic method possesses considerable advantages over
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the static. The suitability of a number of different
materials for combustion boats has been tested.
M. S. Burr.
Distribution equilibrium of silver between
lead and aluminium. Test of the distribution
law for condensed systems. R. Lorenz and F.
Erbe (Z. anorg. Chem., 1929, 183, 311—339).—The
system aluminium-silver-lead has been investigated
at 750° and 1000° over a large concentration interval.
Lead and aluminium are practically immiscible with
one another and their great density difference
facilitates the separation of the two phases. Silver
is miscible with both, but does not appreciably
influence their mutual solubility, except at very high
concentrations. The results are tabulated and ternary
diagrams showing weight percentages and atomic
percentages at 1000° are given. At both temper-
atures the distribution ratio, silver in aluminium to
silver in lead, remains approximately constant at low
concentrations, i.e., is in agreement with the ideal
distribution law. It then slowly increases to a
maximum, after which it falls rapidly. Values for
1000° are, throughout, smaller than for 750°. The
results are discussed from the point of view of van
Laar’s distribution law. For lack of exact values
for van der Waals' constants of the distributing
material, the results cannot be made to agree quanti-
tatively with van Laar’s law, but they agree a little
better with the latter than with the ideal distribution
law. Some experiments have also been carried out
using tin instead of silver, and the results recorded,
hut as all three metals become completely miscible
at moderately high concentrations of tin, the results
are useless for the purposes of the investigation.
M. S. Burr.
Sorption of sulphur dioxide, carbon dioxide,
and nitrous oxide by activated carbon. D. 0.
Shiels (J. Physical Chem., 1929, 33, 1386— 1397).—
The adsorption of carbon dioxide, nitrous oxide, and
sulphur dioxide by an activated gas-mask charcoal
at 25°L0-03 has been determined from 0 to 40 mm.
pressure for the first two gases, and from 0 to 22 mm.
for the last. In the case of carbon dioxide, adsorption
is reversible, but with the other two gases, especially
the last-named, hysteresis occurs. As is to be
expected from their similar electronic configurations,
carbon dioxide and nitrous oxide give isotherms
which nearly coincide, whilst the curves obtained
by plotting the volume of liquid adsorbed against
the quotient p/P, where p is the equilibrium pressure
observed during adsorption and P is the saturation
pressure at 25°, coincide exactly for these two gases.
The order of adsorption differs from that obtained
with silica gel (Patrick and others, A., 1925, ii, 508),
being greatest with sulphur dioxide and least with
carbon dioxide. The adsorption of nitrous oxide
and carbon dioxide can be represented by Patrick’s
equation, V=K (j>1P)Vn. L. S. Theobald.

Adsorption of mercury vapour by activated
charcoal. D. 0. shiets (J. Physical Chem., 1929,
33, 1398— 1402).—The adsorption of mercury vapour
by activated charcoal at the ordinary temperature
in a vacuum is of the order of 0-2 mg. per g. of charcoal.
No definite indication of adsorption in the presence
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of air was obtained. The results are of the same
order of magnitude as those of Coolidge (A., 1927,
928), but differ from those of Zelinski and Rakuzin
(A., 1926, 1090), whose method is shown to be
untrustworthy. L. S. Theobald.

Calorimetric determination of heats of adsorp-
tion. A. Magnus and H. Giebeniiain (Z. physikal.
Chem., 1929,143, 265—277).— An extremely sensitive
calorimeter whereby heats of adsorption may be
experimentally determined is described. The heats of
adsorption Q of carbon dioxide on silica and on
carbon remain approximately constant over the
pressure range for which Henry’s law is valid; at
higher pressures Q undergoes a linear decrease with
increase of pressure, the rate of decrease diminishing
at the highest pressures studied. With rise of
temperature Q decreases. H. F. Gitlbe.

Adsorption of phosphoric acid by stannic
sulphide. R. chandelle (Bull. Soc. chim. Belg.,
1929, 38, 255—258).— There is a definite but small
adsorption of phosphoric acid by stannic sulphide.
If the phosphorus in a bronze is determined by
removing the metal as sulphide and precipitating
with magnesia mixture there is a loss of about 0-2%
of the total phosphorus due to adsorption. The
formation of basic compounds of tin should be
avoided, since these increase the adsorption of
phosphoric acid. 0. J. Walker.

Probable role of ammoniacal complexes in
the adsorption of copper and nickel salts by
ferric hydroxide. (Mile.) L. S. Levy (Compt.
rend., 1929, 189, 426—428).— Extension of earlier
experiments (this vol.,, 1001) has shown that the
influence of ammonia on the formation and stabilis-
ation of complex salts depends on the concentration
of the ammonia and that only the portion of the
copper or nickel salt liberated by hydrolysis of the
complex ion is capable of being adsorbed. An
excess of ammonia has no influence except in so far
as it alters the pH value of the medium (cf. Geloso,
A., 1927, 407). J. Grant.

Adsorption of aerosols by solids. A. Astrom
(Svensk Kem. Tidskr., 1929, 41, 190—203).—The
preparation and properties of aerosols are discussed.
The degree of adsorption is determined by counting
the number of particles in unit volume of the aerosol,
before and after passage of the filter, the ultra-
microscope being employed; it is necessary to take
the mean of a large number of observations in order
to secure trustworthy results. An alternative method
is to measure the Tyndall effect, using the apparatus
of Tolman and Vliet (A., 1919, ii, 180), the intensity
being proportional to the concentration of the disperse
phase. Particles of size ranging from 50 to 100 [ka
are the most difficult to adsorb. Passage through
cotton and woollen filters showed that the degree of
adsorption increased with the thickness of material,
but was not directly proportional to this; direct
proportionality exists, however, between the rate
of passage through the filter and the amount of
unadsorbed solid. Adsorption is rendered more
complete if the air charged with the aerosol is passed
intermittently through the filter instead of in a steady

1231

stream. The above experiments were made using
aerosols formed by condensation of superheated
vapours in a continuous current of air, as such are
relatively homogeneous. Aerosols prepared by dis-
persion (e.g., by detonation) give untrustworthy
results owing to the rapidity with which they aggregate.
H. E. Harwood.
Determination of maximum adsorption of
activated charcoal. H. Burstin and J. Winkler
(Przemys$l Chem., 1929, 13, 114—119).—For the
system activated charcoal-benzene the maximum
adsorption is Amax=kQ, where Q is the heat of
wetting; k was determined experimentally.
Chemical Abstracts.
Heterogeneous splitting reactions. H. Doiise
and W. Kaiberer (Z. physikal. Chem., 1929, B, 5,
131— 155).—The elimination of water from iso-
propyl alcohol at the surface of bauxite is investigated
as an adsorption phenomenon, and the part reactions
are discussed. The Kkinetics of the decomposition
show that it may be regarded as a continuous reaction
of a surface layer which becomes gradually diminished
by the adsorption of reaction products. The heat
of activation is 39,000 g.-cal. The inhibitive effect
of water on the reaction is investigated. If water
is removed the reaction is of zero order, and the heat
of activation is then 26,000 g.-cal. The difference
between these two quantities of heat corresponds with
the heat of desorption of water. The adsorption
isotherms of water, propylene, and isopropyl alcohol
on the surface of bauxite were obtained at different
temperatures in the neighbourhood of the reaction
temperature. For small densities on the surface the
unimolecular constant is independent of the quantity
adsorbed, but it decreases rapidly with increasing
densities. A. J. Mee.

Regional absorption of dyes by growing
crystals. A. G. Mittigan (J. Physical Chem., 1929,
33, 1363—1373).—Crystals of potassium alum
separating from a saturated solution coloured by
chlorazol-sky-blue FF show a modified habit and
an intense blue coloration in the centre of each
cubic face. This regional deposition of the dye
favours the development in area of the absorbing
face by retarding the deposition of salt upon it.
Croceine-searlet 3B has a similar effect, but the
absorption in this case is weaker and the inhibition
of growth is less marked. Regional absorption also
occurs with methyl-violet, but other dyes are either
salted out by the saturated solution of alum or are
not absorbed (methylene-blue, acid-green G, etc.).
Sodium chlorate and phloxine or croceine-searlet 3B,
and oxalic acid and rhodamine B also showed this
phenomenon, and Rochelle salt and croceine-scarlet
3B, chlorazol-sky-blue FF, and acid-green G showed
it to a marked degree, but little or no alteration of
habit occurred in these last three cases. Rochelle
salt and acid-green G gave the only instance of
absorption of the dye simultaneously on two forms
of the crystal. An hypothesis to account for regional
absorption is tentatively advanced.

L..S. Theobald.

Adsorption phenomena in systems of several
constituents. C. Wagner (Z. physikal. Chem,,
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1929, 145, 389—396).—From measurements of the
surface tension of aqueous solutions of aniline-phenol
mixtures the quantities of each of these substances
adsorbed by powdered charcoal at an air-water
interface have been determined. Below certain
limiting concentrations at which blocking of the
surface occurs, the presence of one constituent favours
the adsorption of the other, showing that the mutual
effect of the molecules is an important factor in the
adsorption. The nature of this attractive force
remains uncertain. In the case of aniline the ratio
(amount of aniline adsorbed)/(concentration of aniline
in solution) increases with increasing concentration
of. aniline. A qualitative explanation of these two
results is given by taking into account the effect
of the reciprocal action of phenol-phenol and aniline-
phenol molecules in the adsorption layer on the
work of adsorption of phenol. F. L. Usher.

Frenkel adsorption isotherm. F. J. Wilkins
and A. F. H. ward (Nature, 1929, 124, 482).—An
algebraic error is corrected (cf. Frenkel, Z. Physik,
1924, 26, 133). A. A. Erdridge.

Theory of liquid film formation. C. W.
Foutk (Ind. Eng. Chem., 1929, 21, 815—817).—It
has been established that pure liquids do not foam;
that some substance must be molecularly or eolloidally
dispersed in a liquid to make it foam; that foams can
be produced whether the added substance is positively
or negatively adsorbed at the surface; and that
certain substances have the property of destroying
foam and preventing its formation. A study of the
mechanical aspects of liquid film formation leads to
the view that liquid films are always the result of the
approach to each other on the liquid side of two
already formed surfaces. Several examples arc
given and the view is supported by energy consider-
ations. A new theory of film formation is developed
which aims at explaining why in the ease of solutions
two surfaces when very close to each other resist a
mechanical push to bring them together, whilst th'ere
is no such resistance in the case of the surfaces of a
pure liquid. Starting from the fact that in solutions
the solute is either more or less concentrated in the
surface layer than in the interior of the liquid, it is
maintained that such a system will resist a force
tending to bring about an equality of concentration,
that is, it will resist a tendency to mix the surface
layer with the rest of the liquid. A resistance will
therefore be set up when two such surfaces are
brought together by some small mechanical force.
The theory explains why the effect is the same whether
the surface tension is raised or lowered by the dis-
solved matter. The view is expressed that film
formation and film stability are separate questions
which have often been confused in the literature.

E. S. Hedges.

Growth of silver iodide films. U. R. Evans
and L. C. Bannister (Proc. Roy. Soc., 1929, A, 125,
370—394).—A study has been made of the relation
between the weight increment and the interference
colour due to the iodide film which is formed on
exposure of silver foil to solutions of iodine in chloro-
form. The experimental results do not support the
assumption, made by previous investigators, that the
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thickness of the film can be judged by dividing the
thickness of the air film required to give the same
colour by the refractive index of the film material ;
this method, in fact, gives values too low at great
thicknesses and too high at small thicknesses. A new
colour method is described which is more accurate
for small specimens than direct weighing. A short
pre-exposure to air at ordinary temperatures does
not measurably affect the growth of iodide films,
although exposure for 30 min. at 400° considerably
retards film formation, and a preliminary heating
in a vacuum, with hydrogen as the residual gas,
accelerates it. Electrometric and nephelometric
methods have been used to determine the film thick-
ness, and are compared with the gravimetric pro-
cedure. The rate of growth of the film has been
studied under different conditions of solvent, stirring
rate, abrasive treatment, temperature, and con-
centration of solution. Other things being equal,
violet solutions cause much quicker growth of films
than brown solutions, and coarsely abraded surfaces
are attacked more rapidly than finely abraded.
The velocity of film growth is increased by stirring.
The fact that the rate of thickening decreases with
the thickness indicates that the process is essentially
controlled by diffusion through the solid film. The
concentration factor indicates that the molecular
condition of the free iodine in the film is never less
complex than 12 but the small temperature coefficient
excludes the possibility of gaseous diffusion through
large apertures. The effect of varying the solvent
makes it highly improbable that the solution, includ-
ing the solvent, enters the pores. The mechanism
of film growth which best fits the experimental data
is that the iodine passes through pores of a few
molecular diameters in loose union with the silver
iodide of the walls, a process intermediate in character
between gaseous diffusion and diffusion in solid
solution. This conception is supported by previous
work on films other than iodides.
L. L. Bircumshaw.

Velocity of crystallisation. 1. E. N. Gabon
(Ukraine Chem. J., 1929, 4, 161— 192).—The velocity
of crystallisation of ammonium oxalate, sodium
oxalate, potassium sulphate, potassium dichromate,
sodium picrate, potassium alum, ammonium alum, and
potassium nitrate was determined by two methods.
The first consists in adding a known weight of a salt
to 250 c.c. of a solution of the salt of known super-
saturation, at either 0° or 25°, and stirring vigorously
(1500— 1800 r.p.rn., at which velocity of stirring the
velocity of crystallisation becomes independent of
the intensity of stirring). A sample is withdrawn
every | min. The second (“ compensation ” ) method
consists in determining the velocity of crystallisation
of a solution of a degree of supersaturation and
of three other solutions with supersaturation values
G1/2, C1/2\2, and Ul/2k3and in the presence of twice
the number of crystallisation centres. From these
experiments it appears that the two factors which
determine crystallisation from a supersaturated
solution are dehydration of the ions and adsorption,
and also that for the majority of the salts the process
of crystallisation consists of two stages, the initial and
the normal. In the initial stage if the velocity is
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determined by adsorption its order will be unity as,
for instance, in the first I-—H min. of the crystallis-
ation of a supersaturated solution of sodium oxalate,
and most of the other salts. If, however, the velocity
is determined by dehydration of the ions, then the
order of the reaction will he equal to the number of
ions dehydrated, e.g., crystallisation of sodium picrato
at 25°. In the normal stage the order is always
bitnoleeular.

A. Freiman.

Trichloroacetic acid as a cryoscopic medium
for organic compounds and binary salts. P.
Watden (Rec. trav. chira., 1929, 48, 880—-884).—
The high cryoscopic constant (122) of trichloroacetic
acid renders it a useful medium for mol. wt. deter-
minations of organic compounds, especially for those
in dilute solution. Typioal organic compounds have
normal mol. wt. in this medium. On the other hand,
typical binary salts which in aqueous solution are
classed uniformly as strong, may behave in trichloro-
acetic acid solution in different ways, ranging from
double or triple association to complete dissociation.
Both cation and anion have a marked influence on
the mol. wt. Salts of a given cation, e.g., NMep,
with a series of equivalent, strong anions, e.g., CI',
Br', I'y NO/, may behave quite differently, exhibiting
molecular states between association (»=2) and
complete dissociation. Salts of a given anion,
e.g., I', CI', or the picrate ion, change in molecular
condition with change of cation. The degree of
association of salts of alkylated ammonium bases
varies with the size of the alkyl group and the degree
of alkylation. In view of the low dielectric constant
of trichloroacetic acid the high dissociation of many of
these salts cannot be referred to high ionisation
of the type MA=M++A"', but must be attributed
to acidolysis of the type MU4'+a:CCI3CO,>H=
M+C02-Ca3(z-1)CCI3CO2H — > AH. It “ ap-
pears that through the action of the solvent even
strong acids may be driven out of combination with
strong bases, and ions such as SON', NO3, or
C8H2(N023-0' may be converted into non-ionising
compounds. The results indicate that as a result
of mass action and catalytic effects a solvent may
completely alter the accepted affinity relationships
of acids and bases. F. G. Tryhorn.

Apparent hydration of ions. [1ll. Densities
and viscosities of saturated solutions of ammon-
ium chloride in hydrochloric acid. J. W. Ing-
ham (J.C.S., 1929, 2059—2067).—The solubility of
ammonium chloride in aqueous solutions of hydro-
chloric acid of concentrations up to 13A7 and the
densities and viscosities of the saturated solutions
have been determined at 25°. The density is a
linear function of the acid and salt concentrations,
and the solution volume of the ammonium ion is
calculated to be 19-64. The effect of the chloride
ion on the viscosity is approximately equal arid
opposite to that of the ammonium ion, and both
effects remain practically constant over a wide range
of concentration, indicating that neither ion is
hydrated. From the viscosity data the solution
volume of the ammonium ion is calculated to be 14.
It seems probable that the viscosity is determined
principally by the number of particles present in the
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solution and on their sizes compared with that of the
water molecule, the predominating species.
R. Cgthirnl.
Dependence of equivalent refraction of strong

electrolytes in solution on concentration. XI.
Addition to ‘‘refractometric experiments ' of
Fajans and co-workers. W. Geefcken (Z.

physikal. Chem., 1929, B, 5, 81— 123).—The depend-
ence of equivalent refraction on concentration in the
range from 2N to practically saturated solutions
at 25° was investigated for a number of strong
electrolytes. The solutions examined were potassium
fluoride, sodium, potassium, rubidium, caesium, and
ammonium chlorides, sodium iodide, sodium and
potassium nitrates, zinc sulphate, lithium, aluminium,
and mercuric perchlorates. The expression for
calculating the equivalent refraction of a dissolved
substance can be written as R—const. [</>H), where
<$is asimple function of the density and concentration
of the solution, and ~ is a function of the refractive
index and concentration. It is possible to make use
of this equation to obtain, graphically, the density of
a solution from its concentration, and vice versa,
with errors of 0-01% for the density, and 0-1% for
the concentration. A useful control method for
observations of density and refractive index is out-
lined. A new method for the preparation of pure
sodium iodide by the electrolytic reduction of sodium
iodate is given. Thero is a very approximate linear
relationship between refraction and concentration.
Deviations aro shown by sodium iodide and potassium
fluoride. There is some confirmation for the assump-
tion that with increasing concentration of electrolyte
there are formed combinations of oppositely charged
ions which are directly in contact with each other
without the intervention of water molecules, thus
giving rise to an undissociated fraction. A rough
evaluation of the undissociated part on the basis of
variation of refraction with concentration leads to
reasonable results. The extrapolated values of the
equivalent refraction of electrolytes at infinite
dilution are shown to be strictly additive.
A. J. Mee.

Size of gas bubbles in liquids. R. Schnttr-
mann (Z. physikal. Chem., 1929, 143, 456—474; cf.
this vol., 903).—The size of the hubbies formed by
forcing air through filters of various types into different
liquids has been found to be determined by the
viscosity of the liquid. In ionised liquids a sub-
sidiary factor is the charge on the bubble, but this
is effective only when the viscosity of the electrolyte
solution is of the same order as that of water. The
bubble size is independent of tho nature of the filter
used. These facts explain the author’s results on
the determination of the pore diameter of porcelain
filters by the bubble pressure method. A picture
of the process of formation of visible bubbles is
given. F. L. Usher.

Velocity of élutriation and particle size.
A.H. M.Andreasen andJ. J. V. Lundberg (Kolloid-
Z., 1929, 49, 48—51).—Experiments on the relation
between élutriation velocity and particle size in the
case of graded pulverised flint show that Stokes’ law
can be applied. E. S. Hedges.
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Theory and methods of ultracentrifuging'
0. Lamm (Z. physikal. Chem., 1929,143,177— 190).—
The mathematical theory for the sedimentation and
diffusion of a dissolved substance in a centrifugal
field is developed. The optical refraction method of
observing concentration changes has been applied to
the experimental study of the ultracentrifuge, and
experiments with solutions of starch and proteins
demonstrate the usefulness of the method for the
studj7of solutions containing two or more substances.

H. E. Gitlbe.

Interference colours of finely disperse pre-
cipitates in transmitted light. G. P. Voronkov
and G. |I. Pokrovski (Kolloid-Z., 1929, 49, 1—3).—
When water vapour from the air condenses on a glass
slide cooled to —15° or —20°, or when the vapour
of benzoic acid condenses on a cool glass slide, the
film produced exhibits interference colours when
viewed by transmitted light. A theory is advanced
in explanation. E. S. Hedges.

Nucleus formation in the condensation of
vapours in non-ionised dust-free air. E. X.
Anderson and J. A. Froemke (Z. physikal. Chem.,
1929, 142, 321—350).—A critical summary of earlier
work dealing with nucleus formation in the condens-
ation of vapour is given. An improved form of cloud
condensation apparatus for the measurement of the
expansion necessary for the various stages of con-
densation of a vapour is described. A volume of air
saturated with water vapour must expand to 1-2006+
0-0007 times its volume before condensation com-
mences. The value of 1-252 found by Wailson is
therefore too high. 0. J. Walker.

[Stability of coarse particles in solutions.
IV. Formation and removal of liquid sheaths
in suspensions of Bulus alba. Reversible sol-gel
transformation; thixotropism.] H. Werner
(Ber., 1929, 62, [B], 2474).—The author’s experiments
(this vol., 878) are in harmony with the conceptions
of Ostwald (this vol., 137). H. Wren.

Theory of stability of disperse systems. |IlI.
Stability of hydrosols of Prussian-blue. E. N.
Gabon (Ukraine Chem. J., 1929, 4, 155—159; cf.
A., 192S, 949).— The stability at the ordinary temper-
ature of dispersed systems of Prussian-blue in water
for varying proportions of potassium ferrocyanide and
ferric chloride has been found to decrease with
increasing concentration of ferric chloride.

A. Freiman.

Emulsions and the effect of bydrogen-ion con-
centration on their stability. J. C.
jun., and N. Gordon (Coll. Symp. Mon., 1928, s,
173—206).—The particle size and viscosity are
affected by the ps value for gum tragacanth emul-
sions, but not for gum arabio emulsions, except that
for the latter the particle size increases at pa >7.
Fischer’'s hydrate theory appears to be substantiated
by emulsions prepared with gum tragacanth. The
stability of various emulsions has been determined.
The surface tension of water-in-oil emulsions is un-
affected by changes in pa of the internal phase;
unstable emulsions have a lower viscosity than stable
emulsions. Variations in particle size, up to 30g,
do not affect the stability.

Krantz,

Chemical Abstracts.
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Change of viscosity of sols and of precipitating
concentrations of electrolytes with purity, and
change of ratio of precipitating concentrations
with temperature of coagulation. V. Gore and
N. R. Dhar (J. Indian Chem. Soc., 1929, 6, 641—
652; cf. this vol., 506).—The viscosity of ferric,
stannic, eerie, zirconium, and thorium hydroxide sols
increases steadily with the elimination of impurities,
supporting the view that the increase of viscosity
is due to decrease of electric charge as a
result of the removal of adsorbed electrolyte. By
reversing the process and adding electrolytes to the
pure, unstable, and highly viscous sols of ferric,
stannic, and zirconium hydroxides, stability and
electric charge increase, owing to adsorption of
electrolyte, whilst viscosity diminishes. The coagu-
lum from an impure stannic hydroxide sol is white,
but from a highly purified and viscous sol it is almost
transparent, indicating that increase in hydration
has accompanied purification. The ratio of the pre-
cipitating concentrations of uni- and bi-valent ions
decreases as the purity and viscosity of the sols
increase. On raising the temperature tire ratio
of the precipitating concentrations of uni- and bi-
valent ions with ferric, stannic, and eerie hydroxide
sols becomes less, but the relative diminution in the
ratio, as the temperature increases from 30° to 60°
is the same-for any one sol no matter what its degree
of purity may be. No definite relationship could be
established between the viscosity and purity of the
sols of arsenious and antimony sulphides, Prussian-
blue, cupric and uranium ferrocyanides, mastic, and
gamboge, since they are all progressively hydrolysed
on dialysis. M. S. Burr.

Relation of dielectric constant of emulsions
to the concentration of the disperse phase and
the degree of dispersion. A. Piekara (Kolloid-
Z., 1929, 49, 97— 102).— See this vol., 27.

Role of dielectric constants, polarisation, and
dipole moment in colloid systems. VI. Swell-
ing of cellulose acetate in binary mixtures. |Il.
I. Sakurada (Kolloid-Z., 1929, 49, 52— 60).— Experi-
ments have been made to determine the connexion
between swelling and polarisation in binary mixtures
consisting of benzene, carbon tetrachloride, or carbon
disulphide as one component and one of the lower
aliphatic alcohols as the other component. A binary
system consisting of a dipole-free liquid and an
aliphatic alcohol always gives a swelling maximum.
Cellulose acetate swells more strongly in mixtures of
alcohol with benzene than in those with carbon
tetrachloride or carbon disulphide. Equimolecular
concentrations of cellulose acetate swell to a practic-
ally equal extent in dilute solutions of alcohol in
benzene, irrespective of the alcohol used, but at
higher concentrations the swelling becomes less with in-
creasing molecular complexity of the alcohol. Curves
were constructed showing the deviations of the experi-
mental values of total polarisation, dielectric constant,
and swelling from the values calculated by means of
the arithmetical mixture rule, and it is shown that all
the curves take a similar course. E. S. Hedges.

General solvation equation for colloid systems.
Wo. Ostwatd (Kolloid-Z., 1929, 49, 60—74).—
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Measurements of the swelling of caoutchouc and
gutta-percha in benzene, nitrocellulose in acetone,
and isoelectric gelatin and haemoglobin in water con-
firm Ostwald’s equation P —cRT/M-]-bc'], where P
is the observed osmotic pressure, ¢ is the weight in
g. of substance swelling in 1 c.c. of liquid, and b and
n are constants. The solvation constant n generally
has a value of approximately 2, whilst b is a char-
acteristic colloid-chemical constant for each material.
The view is confirmed that not only gels, but also
sols can swell and that the “ osmotic ” pressure of a
sol in a cell of micellar thickness is composed of the
ordinary van't Hoff pressure plus solvation pressure.
E. S. Hedges.
Effect of ultra-violet light on colloids. |I.
P. Lar and P. B. Ganguly (J. Indian Chem. Soc.,
1929, 6, 547—556).— Since both negative and positive
sols are coagulated by ultra-violet light the effect
cannot be satisfactorily explained as the result of
the generation of electrons by the radiation. A
study of the pa values of the clear filtrate from an
ultra-filter, before and after coagulation, has shown
that these change appreciably, increasing in some
cases and decreasing in others. These variations
in pa value have been interpreted on the basis of
known chemical and photochemical reactions, and
the coagulation of colloids by the action of ultra-
violet light is ascribed to the destruction of the
stabilising agents in the chemical changes brought
about by the light. M. S. Burr.

Action of X-rays on colloidal solutions. S. S.
Bhatnagar, R. S. Gupta, K. G. Mathur, and
K. N. Mathur (Z. Physik, 1929, 56, 684—693).—
The velocity of cataphoresis of sols exposed to X-rays
and those not so exposed, together with the stability
of the two sets after the addition of electrolytes, have
been measured. The exposures varied for different
sols between 2 and 3 hrs. The following colloids
were used : gold, silver, copper, copper hydroxide
(positive and negative), and ferric hydroxide. To
investigate the stability of the sols after addition
of 0-02X-potassium chloride solution, and find whether
it varied on exposure to X-rays, the optical trans-
mission of the sols was determined by means of a
thermopile. Only in the case of silver and copper
(both prepared by Bredig's method) did the colour
of the sol change after exposure. There was no
change in the coagulation value of the copper sol.
Except in the case of partly dialysed sols (ferric and
copper hydroxides) there was no marked change in
the velocity of cataphoresis before and after exposure.
These results arc discussed. A. J. Mee.

Preparation of jellies of some inorganic sub-
stances. S. Prakash and N. R. Dnar (J. Indian
Chem. Soc., 1929, 6, 587—598; cf. A., 1926, 676;
1927, 934).—The conditions necessary for the form-
ation of gels of the following inorganic substances
are given, and their properties described : ferric,
borate, molybdate, and tungstate; thorium phos-
phate and molybdate; stannic arsenate, phosphate,
tungstate, molybdate, and borate. M. S. Burr.

Silicic acid gels. 1. Time of setting of gels.
and R. R. Hattiangadi (J Indian
1929, 6, 653—663).—Silicic acid gels

M. Prasad
Chem. Soc.,
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have been prepared by the action of ammonium
acetate solution, with or without acetic acid, on
solutions of sodium silicate. The time of setting
has been determined by measuring the variation
with time of the light scattered by the gel. The
intensity of scattered light is found to increase more
and more slowly until it reaches an approximately
constant value. The time required for this is the
time of setting. When there is no added acetic
acid the time of setting decreases as the concentration
of ammonium acetate increases up to a certain limit.
At higher concentrations no gels, but only flocculent
precipitates, are obtained. The gels are alkaline to
litmus and no minimum value of the setting time is
observed. The gels obtained with ammonium acetate
acidified with acetic acid are alkaline, neutral, or
acid to litmus; this depends on the concentration
of ammonium acetate and acetic acid used, i.e., on
the hydrogen- and hydroxyl-ion concentration. All
mixtures set in a minimum time when they are
slightly alkaline or neutral to litmus and the value of
this minimum time is smaller the greater is the silica
content of the mixture. Highly alkaline and highly
acidic mixtures take a long time to set. The gels
differ in appearance according as they are prepared
from high or low concentrations of acidified ammon-
ium acetate, the former being more transparent, and
hence probably forming smaller aggregates, than the
latter. " M. S. Burr.

Diffusion in gels. V. Mobavek (Kolloid-Z.,
1929, 49, 39— 46).—The diffusion of lead nitrate into
dilute solutions of potassium dichromate contained
in gels of gelatin, agar, and mixed gelatin-agar has
been studied. The time course of the diffusion is in
accordance with a parabolic equation, but certain
irregularities were observed when the concentration
of the diffusing lead nitrate was varied. In gelatin
and in the mixed gels, the curve connecting rate of
diffusion with concentration of the lead nitrate passes
through two maxima. This behaviour is ascribed
to the formation of compounds between gelatin and
the potassium dichromate. The form of the curve
also depends on the concentration of potassium di-
chromate in the gel. In agar gels the rate of diffusion
is directly proportional to the concentration of lead
nitrate in the superimposed solution and the rate was
scarcely affected by increasing the concentration of
agar. The formation of periodic structures in these
experiments is related to a dynamic equilibrium
between the gel and the aqueous phase.

E. S. Hedges.

Behaviour of swollen gelatin in water vapour.
E. H. Buchner (Rec. trav. chim., 1929, 48, 1047—
1051).—Lloyd’s observations (A., 1920, i, 452) on
the behaviour of swollen gelatin (acid or alkali treat-
ment) are confirmed. The loss of water from the
swollen gelatin when kept in a saturated vapour (cf.
loc. cit.) is due either to a change in the hydrogen-ion
concentration of the gelatin or to surface forces.

H. Burton.

Osmosis in ternary liquids through a mem-
brane permeable to two of the three substances.
F. A. H. Schreinemakers (Rec. trav. chim., 1929,
48, 926— 930).—Theoretical. When demixing into
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two or more liquid phases does not occur in an osmotic
system of the type LONAM{WY)\L, osmotic equilibrium
is possible only when LO and L have the same com-
positions. In the case of the systems LJY-\-W)\
M{WY))\L{X+Y+W) and LOW)\M{WY)\L{X+
Y + W) osmosis -will continue until the left-hand side
has been completely absorbed by the right-hand side
liquid. F. G. Tryhorn.

Donnan membrane equilibrium. Change of
protein solutions by heating, its effect on the
membrane equilibrium, and its relation to the
viscosity. K. sniigi (Kyoto J. Med., 1928, 25,
706—710).— A-Hydrochloric acid or sodium hydr-
oxide was added to egg-white and the mixture was
heated at 490° for various periods. With acid, no
change of membrane potential occurs under 60 min.
After 80 min. the potential gradually falls and becomes
zero after 150 min. W.ith sodium hydroxide a change
in viscosity is observed after 10 min.

Chemical Abstracts.

Use of flat membranes for dialysis and for
the determination of the osmotic pressures of
colloidal solutions. J. Zakowski (Chem. Fabr.,
1929, 427—429).—It is practically impossible to
prepare collodion membranes of the customary sack-
like form which possess a uniform degree of porosity
throughout. This condition is more easily attained
if the membranes employed are flat, and types of
apparatus are described in -which membranes of this
description are used. H. F. Harwood.

Cataphoretic migration velocity of zeolite
suspensions. A. von Buzac.h (Kolloid-Z., 1929,
49, 35—39).—Measurements have been made of
the cataphoretic migration velocity of electro-
dialysed chabasito and electrodialysed synthetic
aluminium silicate particles in presence of various
electrolytes. Small concentrations of alkali hydr-
oxides raise the ~-potential, but higher concentrations
lower it. Hydroxides of calcium and barium lower
the ~-potential at all concentrations. The chlorides
of uni- and bi-valent cations have a discharging effect
in the following order: Na<K<Ca<Ba. Alumin-
ium and thorium chlorides discharge the particles at
low concentrations, at higher concentrations they
reverse the charge, and at still higher concentrations
a further discharging effect in the positive region is
observed. E. S. Hedges.

Equilibrium constants of reactions involving
hydroxyl. D. S. viittars (Proc. Nat. Acad. Sci.,
1929, 15, 705—709).—Mathematical. The equi-
librium constants arc calculated from the heat of
dissociation of the hydroxyl group. A. J. Mee.

Cryoscopic determination of molecular equi-
libria of resorcinol in aqueous solutions of
potassium chloride and of sodium chloride. F.
JBottrion and C. Tuttie (J. Chim. phys., 1929, 26,
291—311).—The view previously suggested (cf. this
vol., 648, 759), that the higher cryoscopic constant
obtained with solutions of resorcinol in aqueous
alkali chloride solutions can be attributed to adsorp-
tion of water by tho ions or molecules of the dissolved
salt, is discussed and it is shown that there is a
parallelism between the degree of hydration derived
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from this assumption and that calculated by other
methods. 0. J. Walker.

Chemical-kinetic and cryoscopic determin-
ation of equilibria in p-toluidine solution.
Aminolysis. H. Goldschmidt and E. Overwien
(Z. physikal. Chem., 1929, 143, 354— 388; cf. A,
1907, ii, 244).—The behaviour of various inorganic
and organic acids in the basic solvent p-toluidine
has been studied. That the acids differ in strength
just as in aqueous solution is shown by conductivity
measurements and by the different velocities with
which they catalyse the intramolecular reaction di-
azoaminotolueno —x aminoazotoluene. Although the
reaction velocities and conductivities run parallel
for a given series of catalysing acids, the velocity
coefficients do not decrease as rapidly as the equivalent
conductivities. Addition of bases decreases the re-
action velocity and increases the conductivity to an
extent depending on the amount of salt formation
taldng place between the acid and the added base.
The aminolytic constant [salt]/[acid][base] obtained
by the cryoscopic method is smaller than when calcul-
ated from reaction velocity measurements, but the
series order for the acids used is tho same for both.
The amount of salt formation depends on the strength
of the added base and of tho acid used.

F. L. Usher.

Equilibrium between amylene and trichloro-
acetic acid in non-aqueous solvents. L. M
Andreasov (Ukraine Chem. J., 1929, 4, 143— 148).
—The equilibrium has been examined at 25° and 50°
in benzene and carbon tetrachloride. The data are
inconsistent with the supposed formation of double

molecules of tho acid. A. Freiman.

Electrolytic dissociation constant of hydrogen
peroxide. V. A. Kargin (Z. anorg. Chem., 1929
183, 77—80).—The difficulty of measuring the acid
dissociation constant of hydrogen peroxide is dis-
cussed; by potentiometric titration with potassium
hydroxide solution using the glass electrode the value
if=1-55 x 10-12 at 20° is obtained. H. F. Gillbe.

Electrical dissociation of dibasic acids. V.
Dissociation constants of the three hydroxy-
benzoic acids. E. Larsson [with N. Holmberg]
(Z. anorg. Chem., 1929, 183, 30— 36).—The acidic
and phenolic ionisation constants of salicylic and
m- and p-hydroxybenzoic acids and the ionisation
constants of their ethyl esters have been determined
potentiometrically ; the second constants for the
0-, m-, and p-acids are 4 x 10-14, 1X10-10, and 4 x 10-10,
respectively, and the constants for the esters are
3X10"11, 8x 10"10, and 5x 10-9, respectively. By
consideration of the influence of the ionised carboxyl
group on the hydroxyl group the values 1-1, 3-4,
and 2-8 are derived as the distances in A. between
the site of the electric charge and the hydroxyl
hydrogen atom in the o-, m-, and n-hydroxybenzoate
ions. H. F. Gitibe.

Determination of the tertiary dissociation
constant of phosphoric acid. I. N. K ugeimass
(Biochem. J., 1929, 23, 587—592).—Hydrolysis of
the tertiary phosphates gives 1-02x10~12 at 20° and
1-48 X 10-1®at 3S°. S. S. Zitva.
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Dissociation of alkaloid salts (caffeine, col-
chicine). M. Goursat (J. Pharm. Chim., 1929,
[viii], 10, 263— 267).— Potentiometric measurements
of the pa of mixtures of equivalent quantities of a
solution of caffeine (14-98 g./litre) and O-lIV-solutions
of sulphuric, hydrochloric, tartaric, oxalic, and
benzoic (0-01X) acids show that the salts are com-
pletely dissociated in solution, the pa value being
the same as that of the free acid. Similar results
are obtained with colchicine (3-99 g./litre) and 0-01A-
solutions of the same acids, and in agreement with this,
both alkaloids are completely extracted with chloro-
form from their solutions in acids. J. W. Baker.

Hydrolysis of aluminium salts of strong acids.
V. CuwPR (Coll. Czech. Chem. Comm., 1929, 1, 467—
476).—The hydrogen-ion concentrations of 0-5—
O-OlAT-solutions of aluminium sulphate, chloride,
bromide, chlorate, perchlorate, and nitrate at 20°, of
the sulphate, chloride, and bromide at 25°, and of
0-2—0-01 Af-solutions of aluminium potassium, alumin-
ium sodium, and aluminium ammonium sulphate at
20° have been measured with the quinhydrone and
hydroquinhydrone electrode. In dilute solutions the
ratio [H]/[concentration] varies in approximately the
same manner for the simple salts with the exception
of the sulphate; differences appear in more con-
centrated solutions. A. l. Vogel.

Germanium. V. Hydrolysis of sodium ger-
manate and the dissociation constants of ger-
manie acid. W. Pugh (J.C.S., 1929, 1994— 2001 ;
cf. this vol.,, 997).—The hydrolysis of sodium ger-
manate at 20° has been determined over aconcentration
range of 0-001—0-100 g.-mol./litre, the hydrolysis
constant at the highest dilutions having the value of
about 0-054, which gives 1-9x 10~13 for the second
dissociation constant of the acid. Electrometric
titration of sodium germanate with hydrochloric acid
yields a titration curve of the form characteristic of
dibasic acids and gives a value of 2-6 X 10~9 for the
first dissociation constant of’ the acid. Roth and
Schwartz’ value (A., 1926, 350) therefore seems much
too high. R. Cuthtll.

Electrolytic dissociation of some metal malon-
ates. H. L.Ritey and (Miss) N. I. Fisher (J.C.S,,
1929, 2006—2010).— If the degree of dissociation of
an electrolyte is largely influenced by the readiness
of the cation to accept electrons and of the anion to
donate electrons, it would be expected that salts
consisting of an anion which readily forms stable
complex ions and a cation which departs consider-
ably from the inert gas structure would not be very
highly dissociated. In confirmation of this view it
is found by conductivity measurement's at 25° that
the tendency to dissociation of magnesium, cadmium,
zinc, and cupric malonates diminishes in this order.

R. Cuthill.

Physico-chemical studies of amino-acids. G.
Takahashi and T. Yaginuma (Japan. J. Chem,,
1929, 4, 15—31; cf. this vol., 141).—The b. p. of the
(-ethyl ester of leucine at pressures between 4 and
480 mm., the solubility of (-leucine in water between
-0-2° and 81°, and the densities of the solutions are
recorded. The system (-leucine-HCI-H20 has been
investigated at 15° and 30°, establishing the exist-

4 N
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ence of the compounds \-leucine hydrochloride hydrate,
C6H 130 2N,HC1,H20, and (31-leucine hydrochloride ethyl
ester, C6H10 2N-CH5HC1. The optical rotation and
dispersion of mixtures of (-leucine, hydrochloric acid,
and water have been determined. C. W. Gibby.

Lowest temperatures at which oxides show
reduction by hydrogen. J. L. St. John (J.
Physical Chem., 1929, 33, 1438— 1440).— Reduction
by hydrogen becomes appreciable at 140° in the case
of copper oxide, at 185° with lead monoxide, at 280°
with cadmium oxide, at 310° with zinc oxide, and
at 185° with arsenic trioxide. A connexion between
the temperatures of initial reduction and the heats of
formation of these oxides is suggested.

L. S. Theobald.

Hydrogen reduction equilibria of metal
chlorides, bromides, and iodides at high tem-

peratures, and the chemical constants of
chlorine, bromine, and iodine. K. Jeltinek and
A. Rudat (Z. physikal. Chem,, 1929, 143, 244—

264).—The equilibria attained in the reduction of
lead and manganous chlorides, and lead, silver, and
cuprous bromides and iodides for temperatures at
which the halides exert appreciable vapour pressures
have been determined. Since the integration con-
stants of the dissociation equilibria of the lead halides
are considerably greater than the integration con-
stants of the vapour-pressure equations of the corre-
sponding condensed halogens, the conclusion is
reached that the entropies of the crystalline halogens
at 0° Abs. are appreciably greater than zero.
H. F. Gitipe.

Equilibrium CO02+ C 2CO. F. J. Dent
and J. W. Cobb (J.C.S., 1929,1903— 1912).— Investig-
ation of the above equilibrium at 800°/1 atm., using
various forms of carbon, has shown that the equi-
librium composition depends on the character of the
carbon and the pre-treatment which it has received.
With graphite in presence of sodium carbonate as
catalyst, the equilibrium mixture of gases contained
13-8% CO02 Samples of coke impregnated with
sodium carbonate and of coconut charcoal gave
initially much smaller equilibrium concentrations of
carbon dioxide, but repeated heating at 900° in a
vacuum resulted in the concentration gradually rising
to 13-8%, due apparently to progressive surface
graphitisation, a change which was brought about
with the coke more readily than with the charcoal.
Sodium carbonate appears, below 1000°, to retard
graphitisation. The reactivity of coke diminishes
as reaction proceeds; the equilibrium composition
of the gas phase before partial gasification is not the
same as after, since the more active portions of the
coke gasify first. R. Cuthinn,

Connexion between the different hydrates of
a salt. W. Brait (Z. anorg. Chem., 1929, 183,
347—352).—Theoretical. In the detection of the
different hydrates of a salt by the dehydration method,
it is necessary to carry out isothermal or isobaric
dehydration at very varying temperatures and pres-
sures, respectively, as, owing to the intersection of
the T-logp curves, the region of stability of a given
hydrate may not be realisable under the conditions of
any single experiment. M. S. Burr.
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Equilibria between metals'and salts in fluxes.
XVIIl. Equilibrium between calcium and
sodium and their chlorides when lead ,and
antimony are present in the metal phases.
R..Lorenz and R. Winzer (Z. anorg. Chem., 1929,
183, 127— 139).— Addition of lead to the metal phase
displaces .'the equilibrium Ca+2Na0l === CaCl2-|-2Na
to the right, but'the effect does not conform to the
law of mass action; the displacement increases until
the ratio Pb/(Ca-f-Na) is about 8, afterwhich further
addition of lead produces no further change, and the
mass action law is then applicable to the equilibrium.
The influence of aqtimony resembles that of lead,
but the magnitude of the maximum displacement is
different. H. F. Gilive.

Isotherms of the ternary system containing
water, alkali sulphate, and a sulphate of the
vitriol type. |I. A. Beneath (Z. anorg, Chem.,
1929,183,296=-300 ;cf. this vol., 650).— The isotherms
for the system MnS04Na2S04H 20 at 50° have been
determined, and also: a certain amount of data'at
11°, 25°, 30°, and 41° has been obtained. The results
indicate the existence of the salt MnS04,3Na2504, in
addition to the compound MnS04,Na2504,2H20
previously found (loc. cit.). M. S. Burr.

Uranyl formate. A. Cor.ant (Bull. Soc. chim.,
1929, [iv], 45, 624—626b—The system uranyl
formate-formic acid-water has been studied at 25°.
A solution of uranyl formate monohydrate slowly
depositsthehasicformateU03,2H20,U02(HC022,H20,
the solubility of which increases with the concen-
tration of formic acid. The solubility of the mono-
hydrate decreases with increase of acid concentration.

0. J. Walker.

Reciprocal salt pairMgS042NaNO3H20. II.
W. Schroder (Caliche, 1929, 11, 154%162).—586
this vol., 267.

The general thermodynamical
factor of the entropy function.
Physik, 1929, 56, 131— 146).

integrating
A. Press (2.

Methods of calorimetry and the question of
allotropy in the case of heats of dissolution of
potassium nitrate and chloride. W. A. Roth
and C. Eymann (Z. physikal. Chem., 1929, 143,
321—353: cf. A., 1928, 22).—A review of the liter-
ature relating to the heat of dissolution of potassium
nitrate in water reveals large discrepancies in the
absolute values assigned to it by different workers,
in spite of the good agreement between the results
obtained by individuals. Fresh experiments have
been undertaken in order to ascertain how far these
discrepancies are to be attributed to defects in the
calorimetric methods used and to inhomogeneity of
the material. A specimen heated for a long time at
160° and then chilled.at —16° gave a value about 1%
lower than the values obtained when the salt had
been cooled slowly from above its transition tem-
perature, corresponding with an admixture of 8-5%
of the p-modification, which, however, could not be
prepared pure by this treatment.. On the other hand,
the results are influenced to a far greater extent by
the type of calorimeter employed. |If the course of
the thermal change is different in the calibration and

BETTISH. CHEMICAL ABSTRACTS. A,

the actual measurement, the usual method gives
uncertain results, particularly if vacuum vessels; or
metal vessels of small size are used. A metal calori-
meter completely immersed in water is the most
satisfactory. These restrictions do not apply to
adiabatic methods, which are, however, more difficult
in use. The most suitable method is an adiabatic
compensation method, hi which the thermal effect is
exactly neutralised by heat generated .electrically
within the calorimeter, an additional advantage being
that the determination is made at a definite tem-
perature. This method was therefore used, in con-
junction with an immersed metal calorimeter, as a
control in the measurement of the heats of dissolution
of potassium nitrate and chloride. The following
values are given: KNO3350H20, —8-418 kg.-cal.
per mol./21-0°; KC1,150H20, -4-322 Kkg.-cal. per
mol./21-0°; heat of neutralisation of 1 mol. of oxalic
acid in IWOHaO, +28-11 kg.-cal./20-0°. It is con-
sidered that many of the ,accepted thermo-chemical
constants for solids are inexact. F. L. Usher.

Determination of heats of dilution of hydrated
salts (second method). J. Perreu (Compt. rend.,
1929, 189, 462—465; ef. this vol., 1014).—To deter-
mine the heats of dilution (L) and of addition (A)
where these are very small the method adopted con-
sisted in immersing a small bulb containing varying
amounts of water (ji) in varying amounts (P) of
saturated solution of concentration p contained in a
calorimeter, breaking the bulb, and measuring,the
heat evolved (q). This process is repeated until the
total heat evolved is equal to that-'of dissolution in
a large excess of water. The results:are plotted on
a -gq curve, and A is determined as (100Mip)(dgl(h).
The values of A thus determined aro : Na2C03,10B20
-0-875; Na2HP04,12H20 -0-45; Na2S04,10H,0
-0-95; BaCl22H20 -0-25; CuS045H20 -0-10.
L for CuS04,5H20 deduced in this way is —2-48,
agreeing well with —2-44 determined directly.

C- A. SILBERRAD.

Adiahatic calorimetry. l. Temperature
changes of the order of 1°. E. Lange and E. 0.
(Z. physikal. Chem., 1929, 142, 35—
364).—Improvements in calorimetric technique which
have been evolved in fhe course ©f several years’
work on heats of dilution and of dissolution (cf.
Lange and others, 1925 onwards) are described.
Amongst the points dealt with are the measurement
of temperature changes of the order of 1° by means
of mercury thermometers graduated to 0-01° and
0-001°, an electrical glass capillary heater for calibra-
tion purposes, and an electrically controlled speed
regulator for maintaining constant speed of the
stirring motor. The possibility and mode of pre-
vention of errors due to heat exchange between the
calorimeter contents and surroundings, and also of
those due to evaporation and condensation effects,
are discussed. 0. J. Walker.

R ounseeell

Thermo-chemistry of hypochlorous acid and
some of its salts in aqueous solution. B. Neu-
mann and G. Matter (Z. anorg. Chem., 1929,
182, 235—254).—The heats of the reactions Cl2+
2MOHag=MOClag+MClag and HOClag+MOH, 0=
MOClag+H 20 have been determined when M is
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lithium," sodium, potassium, calcium, strontium, or
barium. For tho second reaction,the mean, value
obtained is 8440 g.-cal./mol. aild is lower than those
given by Thomsen (9976:g;-eal.) and Berthelot (9600
g.-cal.). The heat of dilution of hypochlorous acid
increases with the concentration of the acid, and the
heat of dissolution of chlorine monoxide (1 mol.) in
water (2072.mols.) is found to have a mean value of
87377 g.-cal. The heats of formation of aqueous
solutions of hypochlorous acid,and the hypochlorites
of the above bases from their respective elements have
been evaluated from these and other data. The
values of [H, Cl,- 0, aq.] vary from 30,366 g.-cal.
when calcium hydroxide is used to 30,550 g.-cal. with
lithium hydroxide, the mean value from the six
hydroxides being 30,439(+0-1%) g.-cal. The values
for the hypochlorites are sodium 82,803, potassium
85,748, lithium 92,190, calcium 180,642, strontium
181,446, and barium 179,420 g.-cal./g.-mol. Other
data are also evaluated.

Concentrated solutions of hypochlorous acid con-
taining 16—22% HCIO.havc been prepared by the
addition of a slight excess of freshly-precipitated
mercuric oxide to water saturated at 0° with chlorine
and distillation at 18—20 mm. pressure. Addition
of liquid chlorine monoxide to this product gave a
chlorine-free solution containing 30% HC10.

L. S. Theobald.

Calorimetric researches. XVIIlI. The two
hydrobenzoins. P. E.Verkade and J. Coops, jun.
(Rec. trav. chim., 1929, 48, 1031— 1034).—The heats
of combustion at 15° of d- and Z-hydrobenzoin are
respectively Qv 1719-3, Q, 1720-8, Qv 1719-0, QP
1721-1 g.-cal. For the racemic compound obtained
by the reduction of benzoin .with.-aluminium ethoxide
in boiling,decalin the values Qv 1718-6, QP 1720-0
were found. The heat of racemisation according to
these data is 1-0 g.-cal. F. G. Tryhorn.

Transference of water and its dependence on
concentration in the electrolysis of sodium
chloride solutions. (Miss) M. Taylor and E. W.
Sawyer (J.C.S., 1929, 2095—2106).— Transport ex-
periments have been made at 25° with 0-5iV-solutions
of sodium chloride containing carbamide, this sub-
stance having been shown by control experiments
not to migrate under the influence of the electric
field. A transportation of water towards the cathode
was detected, the amount transported per faraday
being rather greater than in Washburn’s experiments
with W-solutions (A., 1915, ii, 311). R. Cuthirl.

Electrical conductivity of salts of alkaloids in
pure and in mixed solvents. J. N. Rakshit (J.
Indian Chem. Soc., 1929, 6, 607— 612).— Molecular
conductivities of the hydrochlorides of morphine,
codeine, :narcotine, and eotarnine, in mixtures of
alcohol and water varying in composition from pure
alcohol to pure water, have been determined at 35°
and at different dilutions. Molecular conductivity
in all cases decreases as the water in the solution is
replaced by alcohol, whilst the dilution of the salt
remains constant. The relative variations are not
the same for all the salts. M. S. Burr.

Conductivity measurements in very dilute
alcoholic solutions. L. Thomas and E. Marum
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(Z. physikal. Chem., 1929, 143, 191—215),—The
conductivities of the sodium and piperidinium rsalts
of trinitro-ni-cresol and of hydrochloric, and picric
acids in dilute aqueous solution have been deter-
mined, the extrapolated values of-X,, for the sodium
salts being 80-3, 127-5, and 81-3, and for the. piper-
idinium salts 66-3, 113-5, and 67-3, respectively.
The following values of Ao, in methyl and ethyl
alcohol, respectively, have been extrapolated from
conductivity ,measurements at dilutions up to 45,000
litres; sodium chloride 100-5, 43-0; sodium bromide
104-8, 44-9; sodium iodide, 110-3, 47-8; sodium
picrate 94-7, 45-8; sodium trinitro-m-tolyloxide 92-7,
44-0; piperidinium chloride 112-6, 50-4; piperidin-
ium picrate 106-8, 53-2; piperidinium trinitro-m-
tolyloxide 104-8, 51-4.0 Measurement of the con-
ductivity of very dilute solutions of hydrogen chloride
in absolute and aqueous methyl and ethyl alcohols
yields the values 0-25 and 0-06, respectively, for the
equilibrium constant of tlie partition of the hydrogen
ion between the alcohol and water; tho difference of
mobility of the alcoholated and hydrated hydrogen
ion is in methyl alcohol 97-5 and in ethyl alcohol
40-3. H. F. Gitibe.

Electrical conductivities of ammonia-water
mixtures between 26 and 82% ammonia and
from —30° to +30°. M. de K. Thompson and
R. B. Atkinson (Amcr. Electrochem. Soc., Sept.,
1929. Advance copy, 19 pp.).—The electrical con-
ductivities of ammonia-water mixtures were measured
in a glass cell. For solutions of lower ammonia con-
tent (from 26%) the specific conductance increases
regularly and rapidly with rise of temperature, but
with the more concentrated solutions the increase is
comparatively slow and irregularities are observed
which are attributed to action on the glass. At
+30° solutions containing more than 50% of ammonia
attack glass to such an extent as to interfere with the
measurements. With regard to the possibility of
using the data for the determination of the com-
position of ammonia-water mixtures in different parts
of.the circulatory system of a refrigerator, it is con-
cluded that above 15° the composition of pure mixtures
containing up to 50% of ammonia could be deter-
mined to within 0-5%. At lower temperatures the
accuracy becomes rapidly less and at —30° mixtures
containing more than 32% of ammonia could not be
analysed by this means. H. J. T. Ettingham.

High-frequency conductivity and dielectric
constants of aqueous solutions of electrolytes.
H. Rieckhoff (Ami. Physik, 1929, [v], 2, 577-—
615).— The change in conductivity of an electrolyte
in a high-frequency field can be measured by the
damping action on another vibrating system. The
method is a substitution process with potassium
chloride as the standard electrolyte. A wave-length
of 1 m. is used. Data for twenty electrolytes with
various valency combinations and different concen-
trations are in satisfactory agreement with the Debye-
Falkenhagen theory of the dispersion effect. The
principal deviations occur with the ions of higher
valency. The effect gf temperature conforms with
theoretical requirements. Investigation of dielectric
constants shows that the introduction of a dispersion
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correction produces changes in the values of Hell-
ruann and Zahn, but that such changes are generally
quite small. Anomalous data obtained by Walden’s
resonance method are ascribed to an error in the
indicator coupling, and a satisfactory indicator
system is described. R. A. Morton.

Dispersion of electrolytic conductivity. B.
Brendel, 0. Mittelstaedt, and H. Sack (Physikal.
Z., 1929, 30, 576—57S).—Preliminary. A method
for measuring the conductivity of an electrolyte with
high frequencies is described. Results with magnes-
ium sulphate in relation to potassium chloride are in
moderately good agreement with the Debye theory.

R. A. Morton.

Influence of pressure on the electrical con-
ductivity of salt solutions. G. Tammann and A.
Rohmann (Z. anorg. Chem., 1929, 183, 1—29).—
The percentage change of conductivity AXx with
increase of pressure up to 3000 kg. per cm.2 has been
determined for aqueous solutions of sodium acetate,
potassium cyanide, barium chloride, calcium chlor-
ide, mercuric chloride, ammonium cyanide, ammon-
ium chloride, ammonium acetate, and hydrogen
cyanide at 20— 40°. The isothermal Ax/p curves
for the strong electrolytes are all of the same type
and exhibit maxima which with increase of con-
centration are displaced in the direction of higher
pressure on account of the greater influence of pressure
on the interionic friction at higher concentrations;
with rise of temperature the maxima are displaced
in the direction of lower pressures, and the curves
become flatter. The isotherms for weak electrolytes
are always concave to the pressure axis, and higher
values are attained than for strong electrolytes;
mercuric chloride is anomalous, since the isotherms
.for 0-1—0-3ATFsolutions resemble those for the weak
electrolytes, for 0-01AT are approximately linear, and
for 0-001ATFsolutions become convex to the pressure
axis. The variation of AX with concentration at
500 kg. per cm.2 approximates in general to that
calculated from the influence of pressure on the
volume and viscosity of the solution, the assumption
being made that the influence of the interionic friction
is equal to that on the viscosity of the solvent; at
300 kg. per cm.2 the observed effect is greater than the
calculated, although the curves are approximately
parallel. The observed pressure effect affords evidence
for the complete ionisation of strong electrolytes.
The interionic friction of salt solutions, regarded as a
function of pressure, passes through a minimum, the
curves resembling that of the variation of the vis-
cosity of water under pressure, but for acids the
interionic friction diminishes continuously as the
pressure rises. For the special case of zinc sulphate
the variations with pressure of the interionic friction
and the internal friction of the solution are very
nearly equal on account of strong hydration. The
influence of pressure on the hydrolysis of salts is
discussed; although exact calculation of the effect
is not possible, the experimental results are qualitat-
ively in accord with theoretical requirements.

H. F. Gitive.

Influence of pressure on the conductivity of
solutions of acids. G. Tammann and W. Tofaute
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(z. anorg. Chem., 1929, 182, 353— 3s1).— The influ-
ence of pressure on the conductivity of a number of
solutions of weak and moderately strong electrolytes
has been measured in relationship to the concentration
and temperature. At constant temperature the
percentage increase of conductivity, regarded as a
function of concentration, reaches a maximum at a
concentration which is the higher the greater is the
dissociation constant of the acid. With ternary
electrolytes the rate of increase of the influence of
pressure on the dissociation constant with increase
of concentration is less rapid, and lower maximum
values are obtained, than for binary electrolytes.
Increase of pressure causes an increase of interionic
friction in all cases except that of the hydrogen and
hydroxyl ions, for which the reverse holds true.
The change of conductivity of water under pressure
expressed as a function of the total ammonia and
carbon dioxide concentration exhibits a well-defined

minimum. H. F. Gitibpe.
Standard electrode potentials in methyl
alcohol. P. S. Buckley and (Sir) H. Hartley

(Phil. Mag., 1929, [vii], 8, 320— 341).— In view of
numerous sources of error and divergent values in
the work of previous investigators, a study wes
initially’ made of reference electrodes, liquid-junction
potentials, and activity coefficients in methyl alcohol.
Measurements were made of the standard electrode
potentials of hydrogen, sodium, thallium, silver,
cadmium, and copper, and the results have been used
for determining the solubilities of silver chloride,
bromide, iodide, and thiocy’anate and of thallium
chloride, and the dissociation constant of methyl
alcohol. The standard electrode potentials of chlor-
ine, bromine, and iodine were found from the solubility
products of the corresponding silver halides. The
quinhydrone electrode was studied in aqueous and
alcoholic solutions. N. M. B1igh.

Quinhydrone electrode. A. E. Brodsky and
F. I. Trachtenberg (Z. physikal. Chem., 1929, 143,
287— 300).— The general theory of the quinhydrone
electrode is developed. The E.M.F. of the saturated
quinhydrone electrode has been determined against
that of the quinol electrode at various concentrations
in water, and in absolute and aqueous methyl and
ethyd alcohol solutions; the calculated solubilities

agree with those determined analytically. The
osmotic theory of electric cells is applicable to
non-aqueous solutions. H. F. Gilibe.

Acidity and ionic potentials. J. N. Bronsted
(Z. physikal. Chem., 1929, 143, 301—312).—In
general ionic potentials and electric potentials in
chemical systems cannot be determined on the basis
of ordinary thermodynamic considerations on account
of the theoretical and practical inapplicability of the
thermodynamic functions when passing from the
concept of unchanged molecules to that of ions. A
method is described for dealing with such functions
by consideration of an electrically neutral isolated
homogeneous phase. The measurement of acidity
in terms of hydrogen-ion concentration is particularly
discussed. H. F. Gillbe.

Electrode potentials of copper anodes and
copper cathodes. E. F. Kern and R. W. Rowen
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(Amer. Electrochem. Soc., Sept., 1929. Advance
copy, 14 pp.).—Measurements of the anodic polar-
isation at copper electrodes of various degrees of
purity have been made in solutions of types used in
copper refining, and of the cathodic polarisation
during the deposition of copper from these solutions.
All measurements were made at 1-6 amp./dm.2
Agitation or circulation of the electrolyte decreased
the polarisation, especially at the cathode, but the
concentration of free acid in the electrolyte had no
appreciable effect. Raising the temperature caused
a slight decrease in anodic polarisation and a con-
siderable fall in cathodic polarisation. The polaris-
ation at the anode increased with increasing amounts
of impurity in the copper. Addition of glue to the
electrolyte produced a slight increase in anodic polar-
isation, but a considerable increase in cathodic polar-
isation, the latter actually increasing with rise in tem-
perature. Addition of sulphite waste liquor residue
(“ goulao”) caused a slight increase in polarisation
at the anode, whereas that at the cathode was raised
during only the first few minutes of electrolysis and
then became normal. The effect of glue and goulac
together was the sum of the separate effects. Equi-
librium potentials were measured in all the above
cases. These were slightly more positive for rolled
than for cast anodes. The presence of glue made the
equilibrium potential at the cathode slightly less
positive. H. J. T. Ettingham.

Cathode potentials and electrode efficiencies

of copper in copper cyanide-sodium cyanide
solutions. G. M. Smith and J. M. Breckenridge
(Amer. Electrochem. Soc., Sept., 1929. Advance

copy, 8 pp.).— Solutions of copper cyanide in sodium
cyanide solution were electrolysed at various con-
stant current densities between copper electrodes for
periods of 3 hrs. and the cathode potential at the
end of the period and the cathodic and anodic current
efficiencies over the period were measured. The
cathode potential becomes more negative with increase
in current density or dilution of the electrolyte, and
the higher the molar ratio of copper to sodium cyanide
the greater is the change of potential with increase
in current density. The cathodic current efficiency
decreases with increasing current density, with dilu-
tion of the electrolyte, and with decrease in the molar
ratio of copper to sodium cyanide. |If this ratio
is less than 1:4 the efficiency is practically zero
or even negative. The anodic current efficiency
decreases with increasing current density and with
increase in the molar ratio of copper to sodium
cyanide. H. J. T. Ettingham.

E.M.F. of some molten salt cells. R. Lorenz
and H. Verde (Z. anorg. Chem., 1929, 183, 81—97).
—The E.M.F. of lead, zinc, cadmium, and magnes-
ium against their respective chlorides have been
measured as functions of the temperature in the
neighbourhood of 400—700°; for lead E—1-2467—
6-5X10-4 (t—550°), for cadmium E=1-3421—6-29 X
1(H ((—599°), and for magnesium E=2-5112—6-73 X
1(H (<—700°), whilst for zinc, which is peculiar in
that the E/T curve is parabolic, 1-6050— 4-6 X
10-* (i—427°)—8-93X10-7 (<-427°). The E.M.FE. of
various combinations of the type M'|M'C1|M"C1l]M"
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have been calculated on the assumption that there
is no P.D. at the interface between the two chlorides,
and in certain cases the results deviate considerably
from those obtained experimentally. The theoretical
significance of the results is discussed.
H. E. Gitlbe.
Membrane potentials. J. M. Ort and W. G.
France (J. Physical Chem., 1929, 33, 1374— 1385).
—A study of a modified form of Des Coudres’ coll has
shown the collodion membranes used to be specifically
charged at zero pressure, the measured cell potentials
differing from the values calculated by means of Des
Coudres’ equation; on the contrary, the potentials
equal the algebraic sum of the specific charge and
the calculated value. The effects of temperature,
composition of electrolyte (mercurous nitrate in nitric
acid), nature of the membrane, and time of exposure
of the membrane to the electrolyte have been deter-
mined, and the origin of the specific charge is discussed.
L. S. Theobald.
Electrolysis with a mercury cathode. II.
Explanation of the anomalies on the electro-
capillary curves. J. HeyrovskV and R. SimUnek
(Phil. Mag., 1929, [vii], 7, 951—970).—Current-
voltage curves obtained with the dropping mercury
cathode when solutions exposed to the air are
polarised are found to show definite reproducible
maxima due to the electro-reduction of dissolved
atmospheric oxygen. These anomalies, first noted
by Kucera, are most prominent in approximately
O-O0lV-solutions. The fall of the current at the
maxima is associated with a sudden fall at the inter-
facial tension at the polarised mercury dropping
cathode and a sharp increase of the cathodic potential.
The presence of surface-active substance, active
anions, or high concentrations of electrolytes elimin-
ates the current maxima and the changes in inter-
facial tension; this may be explained on the basis
of the preferential adsorption of the suppressing
agencies. The discontinuous changes in current and
interfacial tension are attributed to an effect of con-
centration polarisation which prevents the further
adsorption of oxygen at the mercury-eleetrolyte
interface. A. E. Mitchell.

Overpotential of bismuth in acid solutions.
W. V. Lioyd (Trans. Faraday Soc., 1929, 25, 525—
529).— The overpotential of bismuth in acid solutions
has been measured and the results have been com-
pared with those obtained (A., 1927, 317) with
antimony. Both the direct and the commutator
methods were used. A bismuth cathode must be
polarised for a longer time in order to attain the
maximum overpotential at a given current density.
The overpotential of bismuth in acid solutions is
approximately 0-1 volt greater than that of antimony.
The incidence of maximum commutator potential
of bismuth indicates a constant degree of super-
saturation of the electrode with hydrogen, which is
independent of the hydrogen-ion concentration, and
the anion of the electrolyte. F. J. Wilkins.

Theory of passivity. VI. Passivation of
chromium at low current densities. W. J.
Mutter and K. Konopicky (Monatsh.,, 1929,
52, 289—296).— Calculations based on the current
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denaiby-time curves of Muller and Noack (A., 1927,
942); show the applicability of the equation given
by Miller and Konopicky for the rate, of growth of
the surface.film, viz., 4-r40=B (I/~—I1/i0?), where, i
and i0 are the current densities at times t and f0
(this vol., 146). B is a function of the potential
applied to the chromium and the potential: at which
B —0 is identical with the electrode potential of
active chromium. The passivation of chromium'at
low current densities is therefore held to be due to a
surface film. J. A. V. Butler..

Circuit transmission and interference of activ-
ation waves in living tissues and in passive iron.
R. S. Littie (Science, 1929, 69, 305—308; cf. this
vol., 272).—Circuit transmission has been obtained
in passive iron by suspending “ Armco ” wire in a
circular trough containing nitric acid (75—80% by
volume). Interference has been observed after touch-
ing the wire with zinc at any point when two activ-
ation waves are set up and travel in opposite direc-
tions until they meet and extinguish each other.
Contact with platinum stops such an activation wave
started by zinc. These and similar experiments are
compared with wave transmission in living tissues,
which is also discussed, and explanations based on
surface oxidation and reduction phenomena are
advanced. L. S. Theobald.

Photo-voltaic cells with silver-silver bromide
electrodes. 1. S. E. Shepbard, W. Vanselow,
and V. C. Han (J. Physical Chem., 1929, 33, 1403—
1414; cf. this vol., 653).—Photographic records of
the plioto-potcntial changes which occur during the
first second of illumination in cells with Ag|AgBr
electrodes in various electrolytes have been obtained
by means of a system containing an amplifier-oscillo-
graph. The factors studied include the age of the
electrode, the Svensson-Becquerel effect, halogen
acceptors, electrolytes, and intermittent exposure to
light. With potassium bromide solutions, satur-
ated with silver bromide, as electrolyte, no photo-
potentials are produced by exposure of this electrolyte
to the quartz-mercury vapour arc. Small differences
in potential were observed with electrodes of different
age, but tho maximum value is reached in all cases
in approximately the same time, 0-06 second. In
the presence of a halogen acceptor, such as acetone-
semicarbazone, this time becomes greater and the
negative potential is also increased. The maximum
negative photo-potential also varies with the nature
of the electrolyte. The results support the theory
previously advanced (loc. cit.). L. S. Theobald.

Influence of temperature on photo-electric
E.M.F. G. Athanasiu (Cornpt. rend., 1929, 189,
460—462).—The electrodes of the cells investigated
were: (a) Ag-Agl, (b) Ag-AgBr, (c) Ag-Ag3s, (d)
Cu-oxidised Cu, and (¢) Hg-Hga2 No satisfactory
results were obtained with (e). In (a), (6), and (c)
the electrolyte was sulphuric acid, in (d) potassium
chloride. One electrode was illuminated with mono-
chromatic light from the region of the spectrum
giving maximum photo-electric effect for that elec-
trode. In all cases this effect increases as the tem-
perature falls. The following results are given:
(T =temperature limits; x—wave-length; 2?=corre-
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sponding E.M.F. in volts X105 ; (a) T 13—1°,
X 0-420 g, E 43—81; {b), T 16—2°, x 0-430 [i, E.
38—47; (c) T 18-5—2-5°, X 0-650 jv E 46-7—125;
X 0-800 ji, E 97-0—256; x 1-000 g, E 170—480;
(d) T 12—3°, x 0-540 g, E 17—38. The temperature
coefficient of (e) is thus practically constant (1-60—
1:68) for the wave-lengths used. These results sup-
port the author’s conclusions (cf. this vol., 514) that
the E.M.F. is the algebraic sum of E.M.F. due to
(i) photochemical reaction but little affected by
temperature, and (ii) thermal reaction favoured by
rise in temperature. C. A. SitberraD.

Reduced equations in chemical kinetics. W.
Swientoslawski and J. G. Zawidzki' (Bull. Acad.
Polonaise, 1929, A, 295-315).-—See this vol., 770.

Influence of indifferent gases on the thermal
decomposition of ozone. E. H. Riesenfeld and
E. Wassmuth (Z. physikal. Chem., 1929, 143, 397—
434).—The rate of decomposition of ozone at 90°
and 100° has been measured by the static method in
the presence of oxygen, nitrogen, carbon dioxide,
helium, or argon, at different total pressures between
100 and 1000 mm. The decomposition proceeds in
two ways simultaneously, viz., by a bimolecular
reaction which is independent of the partial pressure
of oxygen (cf. Riesenfeld and Bohnholtzer, A., 1928,
24), but is accelerated by the other gases named, and
by a unimolecular reaction which is retarded by all the
gases except helium. For the usual velocity coefficients
of the unimolecular and bimolecular reactions must be
substituted /1j-1-RjP andri2+ R 2p, respectively, where
A land A2are constants independent of the nature of
the indifferent gas, Bx and /i2 are specific propor-
tionality factors, and p is the partial pressure of the
indifferent gas. To Bj are assigned the values —®6,
—3, —10, 0, —6 for the different gases in the order
named above, and to Bz the values 0, 4, 10, 3, 3
The temperature coefficient of the unimolecular
reaction between 90° and 100° is 1-8, that of the
bimolecular 3-0, and neither is appreciably changed
by admixture of the gases studied. The temperature
coefficient of the unimolecular reaction corresponds
with a heat of activation insufficient to account for
a spontaneous change 03=0 2+ 0, and it is therefore
concluded that the primary reaction is initiated by
traces of some foreign material in the gas or on the
walls of the containing vessel, this substance being
subsequently regenerated. The retarding effect of
indifferent gases is due either to a specific action in
breaking the ensuing “ chain,” or to their protecting
the ozone against the action of the foreign material.
The latter explanation receives support from the
observation that the retarding effects are in the same
order as the adsorliabilities, The bimolecular reaction
is also to be regarded as a chain reaction, viz., (1) 03*+
03=302% (2) 02+03=03*+02 etc. The molecules
of an indifferent gas act as energy carriers, and the
differences observed are due to variations in the time
of cbnservation of the energy carried, the latter
being dissipated most rapidly by oxygen and least
rapidly by carbon dioxide. E. L. Usher.

Ignition of phosphorus vapour in oxygen. A.
Kowalsky (Z. physikal. Chem., 1929, B, 4, 288—
298).—Measurements have been made of the lower



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

and; upper pressure limits, px and p2, respectively,
beyond' which phosphorus vapour does not undergo
oxidation in oxygen,, and the relation, between these
two pressures and the partial pressure, pr, of.the
phosphorus vapour has been determined. From
Semenov’s chain reaction theory of the oxidation of
phosphorus vapour (cf. A., 1928, 483) the two expres-
sions pipss=kl and Pr/p2=k2 are derived. Theso
are verified experimentally and the values 3-2x10 -4
and 2-Sx10-5 are found for k™ and I2, respectively.
From these constants the minimum partial pressure
of phosphorus vapour below which reaction will not
take place under any conditions can be calculated and
is found to be 1-9XICH mm,, in good agreement with
the experimental result, wbich lies between 1-0 and
2-0x1(H mm. Experimental support is therefore
obtained for Semenov’s theory. 0. J. Walker.

Quenching of flames in atmospheres of a
certain composition and at the limits of ex-
plosion regions. W. P. Jorissen and B. L.
Ongkiehong (Rec. trav. chim., 1929,48,1069—1074).
—From a comparison of the quenching of flames at
the limits of explosion regions and the corresponding
phenomena in a closed space or on plunging the flame
into gas mixtures of various oxygen contents it is
shown that a combustible gas or vapour will burn
only in atmospheres with oxygen contents above a
certain limit which is definite for each gas or vapour.
The correspondence between the quenching of Bunsen
flames and that of other flames is discussed from this
point of view. Except with carbon dioxide the
oxygen contents of atmospheres in which flames
are quenched are in the same order as those of mixtures
in which explosion limits have coincided.

F. G. Tryhorn.

Oxidation of phosphine at low pressures.
R. H. Dartton and C. N. Hinshelwood (Proc. Roy.
Soc., 1929, A, 125, 294—308).—It has long been
known that mixtures of phosphine and oxygen
explode when the pressure is reduced, and it is now
found that, in addition to the higher pressure limit,
there is also a lower pressure limit below which the
rate of combination is negligible but above which
explosion occurs. The nature of this limit has been
investigated by compressing the gases at low pressure
until explosion takes place. The phenomenon is
explained by the theory that the oxidation is a chain
reaction, the chains being broken only when they
reach the walls of the vessel. The limiting pressure
is that at which the rate of initiation of chains just
begins to exceed the rate at which they are broken.
The simple development of this theory leads to
the following relation between the partial pres-
sures of the various gases at the explosion point:
Po, *Pm, «d2[I+PN,/(Po,+Prn,)]=constant, where d is
the diameter of the containing tube and ps, the
pressure of nitrogen or any other inert gas present.
This formula is analogous to that used by Semenov
for the oxidation of phosphorus vapour (this vol.,
514). It describes the results qualitatively in that
(@) there is an inverse relationship between the pres-
sures of oxygen and phosphine at the explosion point,
(b) the critical partial pressures are lowered by the
presence of nitrogen or argon, and (c) in the absence
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of inert gases the product p0O, =Pm, is approximately
inversely proportional to the square of the diameter
of the tube. To obtain quantitative agreement the
theory needs elaboration. In the absence of an inert
gas, p0, .pm, is not constant but passes through a
maximum when Po,~pvnt- The effect of inert gases
is smaller than that calculated, although the theory
predicts the correct order of magnitude. Further, in
wide tubes the product pOl.pm, md2 tends to rise.
These quantitative deviations are attributed to the
fact that some of the chains may be broken in the gas
and not solely at the walls of the reaction vessel.
L. L. Bieoumshaw.

Kinetics of the oxidation of ethylene. H. W.
Thompson and G. N. Hinshelwood (Proc. Roy. Soc.,
1929, A, 125, 277—291).—The rate of reaction of
oxygen with ethylene has been measured between
400° and 500° by the method previously described
(A., 1928, 483). Although the rate of increase of
pressure is not an exact measure of the rate of dis-
appearance of the ethylene, it is sufficiently nearly so
for the mixtures C2H4+ 0 2, C2H4+202,and C2H ,+302
to enable it to be used in an investigation of the effect
on the reaction velocity of the total pressure, the
temperature, and the relative proportions of the two
gases. The influence of the total pressure on the rate
is roughly that corresponding with a reaction of the
third order, the effect depending much more on the
partial pressure of the ethylene than on that of the
oxygen. In certain regions of pressure the rate is
proportional to about the third power of the ethylene
concentration. The oxidation is assumed to take
place by a chain mechanism, and it is suggested that
the first stage in the reaction is the formation of an
unstable peroxide, C2H4l102. If this collides with
another ethylene molecule, two active hydroxylated
molecules, e.g., CHACH-OH, are produced which
continue the chain, but if the peroxide collides with
oxygen it is either decomposed or oxidised to stable
products. The reaction is considerably retarded by
increasing the surface of the vessel exposed to the gas.
A consideration of the temperature coefficient and the
influence of nitrogen and argon on the velocity of
reaction leads to the conclusion that the chains are
comparatively short. L. L. Biroumshaw.

Thermal decomposition of gaseous ethylene
oxide. W. W. Heckert and E. Mack, jun. (J.
Amer. Chem. Soc., 1929, 51, 2706—2717).—The
thermal decomposition of gaseous ethylene oxide in a
pyrex vessel at 3S0—444° is a homogeneous uni-
molecular reaction : logc£=34-02 —52000/RT. There
is a period of induction during which the velocity
increases. In-the later stages the velocity is dimin-
ished owing to the accumulation of reaction products,
methane and carbon monoxide. Other indifferent
gases have the same effect, but hydrogen behaves
otherwise. A mechanism is suggested in which iso-
merisation to active acetaldehyde, with consequent
interference with the formation of activating reaction
chains (Christiansen and Kramers, A., 1924, ii, 28),
is the first stage. S. K. Tweedy.

Irreversible transformations of organic com-
pounds under high pressures. P. W. Bridgman
and J. B. Conant (Proc. Nat. Acad. Sei., 1929, 15,
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680—683).—Under a pressure of 10,000 atm. for
24 hrs. the following substances were not appreciably
affected : amylene, pinacone, ferf.-amyl alcohol,
diacetone alcohol, aniline acetate dissolved in aniline,
solid maleic acid, benzoquinone in isopropyl alcohol,
and phenol in 20% aqueous formaldehyde. Under
9000 atm. for 24 hrs. isoprene, Py-dimethyl-A™-
butadiene, styrene, and indene were partly polymer-
ised ; isobutaldehyde and n-butaldehyde under 12,000
atm. for 40 hrs. were converted into unknown poly-
merides which passed to a liquid in 24 hrs. The rate
of polymerisation of isoprene was investigated at
pressures up to 12,000 atm. Carboxyhamoglohin
under pressure gave a red precipitate resembling the
“ denatured ” product obtained by the action of
alcohol. N. M. Bligh.

Velocity of estérification of bromobenzoic
acids in glycerol and ethyl alcohol solutions
containing hydrochloric acid. A. Kaitan and
K. Hexer (Monatsh., 1929, 52, 260—288).—The
velocities of estérification of o-, m-, and p-bromo-
benzoic acids have been determined at 25° in dry and
moist ethyl alcohol and glycerol solutions, with
hydrogen chloride as catalyst. In the dry media the
unimolecular velocity coefficients are proportional to
the catalyst concentration, but the addition of water
causes a more rapid rise. The velocity coefficients in
all cases except that of p-bromobenzoic acid in
glycerol can be represented as functions of ¢ and w
(c being the concentration of hydrogen chloride, w
that of water in g.-mol. per litre) by interpolation
formulae of the same type. The addition of water
retards the reaction in glycerol much less than in
alcohol solutions. The velocity coefficients of o-,
to-, and p-bromobenzoic acids for c=£ and m;=0-03
are in the ratio 0-29 : 0-69 : 0-54 in ethyl alcohol and
0-54 :1-15 : 0-92 in glycerol solutions, the value for
benzoic acid in a similar solution being taken as unity
in each case. The solubilities of the bromobenzoic
acids in ethyl alcohol and glycerol have been
-determined. J. A. V. Butler.

Velocity of estérification of chloro- and fluoro-
benzoic acids, ethyl hydrogen phthalate, and
abietic acid in ethyl alcohol solutions containing
hydrochloric acid. A. Kaitan and W. Antropp
(Monatsh., 1929, 52, 297—338).—The velocities of
estérification of o-, to-, and p-chloro- and -fluoro-
benzoic acids, ethyl hydrogen phthalate, and abietic
acid have been determined at 25° in dryand moist ethyl
alcohol solutions, with hydrogen chloride as catalyst.
The unimolecular velocity coefficients are proportional
to the catalyst concentration in dry alcohol, but rise
more rapidly in solutions containing water. They
can be represented by interpolation formulae similar
to those previously employed (see preceding abstract).
The velocity coefficients of o-, m-, and p-fluorobenzoic
acids for c= J, w>=003 are in the ratio 0-95 : 0-69 : 0-54
and those of the corresponding chlorobenzoic acids in
the ratio 0-38 : 0-69 : 0-66, the value for benzoic acid
in a similar solution being taken as unity. With the
exception of anthranilic acid, the rate of estérification
of abietic acid is smaller than that of any other organic
acid investigated. The hydrolysis of the correspond-
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ing neutral ester is apparent only in the case of ethyl
hydrogen phthalate. J. A. V. Butler.

Reactivity of atoms and groups in organic
compounds. VIII. Relative reactivities of
hydroxyl groups in certain alcohols. J. F.
Norris (Rec. trav. chim., 1929, 48, 885— 889; cf.
A., 1925, i, 626; 1927, 1166).—A summary of results
to be published later in more detail. The (second
order) velocity coefficients for the reaction between
hydrogen bromide (1 mol.) and various alcohols
(25 mols.) at 100° and 60% conversion (appreciable
quantities of ethers are formed towards the end of

the reaction) are : methyl, 0-0056; ethyl, 0-0022;
ra-propyl, 0-0029; n-butyl, 0-0039; isopropyl,
0-0004; isobutyl, 0-001; sec.-butyl, 0-0017. Water

has a marked effect on the velocity (particularly for
secondary alcohols), and the change of velocity with
changes in concentration of water and temperature
has been studied. The temperature coefficients for
the reactions are high. The data support the view
that the mechanism of the reaction involves the direct
addition of the two reactants and subsequent elimin-
ation of water. H. Burton.

Kinetics of the hydrolysis of certain glucosides.
I11. @Methylglucoside, cellobiose, melibiose,
and turanose. E. A. Moelwyn-Hughes (Trans.
Faraday Soc., 1929, 25, 503—520).—The critical
increments for the acidic hydrolysis of (3-methyl-
glucoside, cellobiose, melibiose, and turanose, deter-
mined by following the reaction polarimetrically at
60° and 80°, are 33,730, 30,710, 38,590, and 23,450
g.-cal. per mol., respectively. From a survey of the
velocity coefficient and critical increment data for
seventeen glucosides, it is shown that the relative
stability of the disaccharides towards acids is governed,
not by the a- or j3-nature of the biose linking, but by the
position of attachment of the glucosidic monose unit
to the second monose unit. Attachment of the
oxygen atom of the biose linking at position 4 gives a
biose less stable than when the junction involves
position 6. The most stable type of disaccharide is
that in which attachment of the monoses takes place
through position 1.

Calculation of the number of degrees of freedom of
the molecule which are associated with the critical
increment, according to the method of Hinshelwood
(A., 1927, 26), gives values of 45 for hydrolysis of
glucosides by acids, 48 for the hydrolysis of galactos-
ides by acids, 52 for the hydrolysis of sucrose by
invertase, and 121 for the hydrolysis of starch by
amylase. F. J. Wilkins.

Effect of cohesion of medium on reaction
velocity. Velocity of interaction of iV-chloro-
acetanilide and hydrobromic acid in aqueous
solutions. M. Richardson and F. G. Soper
(J.C.S., 1929, 1S73— 1884).— The surface tension of a
medium is taken as a measure of its cohesion, and it is
shown from collected data that, in general, if the
products of a reaction are substances of higher cohesion
than the reactants, then the reaction is accelerated by
solvents of high cohesion, and if the products are
substances of lower cohesion than the reactants, the
reaction is retarded by such solvents. When products
and reactants have like cohesion, the solvent has
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relatively little influence on reaction velocity. It is
suggested that these results are connected with the
influence which the solvent may exert on the critical
complex of the two reactants.

The mechanism of the interaction of N-chloroacet-
anilide and hydrobroinic acid has been investigated.
The products have smaller cohesion than the reactants.
The velocity of reaction was studied in various aqueous
solutions, the relative cohesions of which are deduced
by two independent methods.

The activities of the chloroamine and hydrogen
bromide in the media were measured. The activity
velocity coefficient was almost constant in sucrose
solutions, where the surface tension is nearly the same
as in water. In solutions of sodium and potassium
nitrates the cohesion was increased and the activity
velocity coefficient was decreased. The converse
effects were observed in aqueous solutions of methyl
and ethyl alcohols. The results agree with the
theory. J. G. A. Griffiths.

Rate of corrosion of magnesium and ultra-
light alloys. A. and E. Pretet.—See
B., 1929, 780.

Corrosion phenomena on aluminium sheet.
R. Wesenberg.—See B., 1929, 779.

Theory of chemical reactions in concentrated
solution of electrolytes. M. Bobtelsky (Z. anorg.
Chem., 1929, 182, 93— 96).— A discussion of catalysis
and the neutral salt effect in the light of recent
experimental work (cf. this vol., 1149).

H. F. Gitlbe.

Acid and salt effects in catalysed reactions.
XXI1. Catalytic effects associated with oxalic
acid in first and second stages of dissociation.
H. M.Dawson,C.R.Hoskins,andJ. E. Smith (J.C.S.,
1929, 1884— 1895).—The catalytic effects of oxalic
acid, in the first and second stages of dissociation, on
the acetone-iodine reaction are in accord with the
general relationships discovered by recent work with
monobasic acids. The effective catalysts during the
first stage are the hydrogen and hydrogen oxalate ions
and the oxalic acid molecule. The respective catalytic
constants are 465x10% 13x10% 210X10% The
coefficient for the hydrogen oxalate ion is much greater
than is expected from results for anions of moderately
strong monobasic acids and indicates its tendency to
produce hydrogen ions by dissociation.

The action of oxalic acid is similar to that of other
acids (cf. Dawson and others, this vol., 36), and it is
suggested that the interionic force effect in salt-free
solutions of such acids is relatively very small.
Results with oxalic acid-potassium hydrogen oxalate
solutions indicate an increase of ionisation constant
Ay with salt concentration, and observations with
potassium chloride-oxalic acid solutions show that
the inert salt effect is similar to that found for other
acids (Dawson and Lowson, this vol., 889).

The catalytic action of oxalic acid in the second
stago of dissociation has been studied by means of
mixtures of normal and acid potassium oxalates.
The results are due to the combined effects of the
hydrogen, hydrogen oxalate, and oxalate (catalytic
mconstant® TOx 10~6) ions and undissociated oxalic
*acid. J. G. A. Gkiffiths.

Portevin
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Esteriflcation of formic acid in ethyl alcohol
solution. H. Goldschmidt, H. Haaland, and
R. S. Melbye (Z. physikal. Chem., 1929, 143, 278—
286).— A study of the catalysis by hydrogen chloride,
picric acid, and trinitro-ra-cresol of the esteriflcation of
formic acid with ethyl alcohol shows the velocity of
the reaction to be proportional to the hydrogen-ion
concentration; for the autocatalysis of the reaction
by the formic acid hydrogen ions the same law is
valid, hut addition of a formate considerably retards
the esteriflcation velocity. Neutral salts at 0-025 to
0-25N-concentration cause retardation, hut at higher
concentrations acceleration is produced.

H. F. Gitibe.

Theory of heterogeneous catalytic reactions.

Model of dehydrogenation catalysis. A. A.
Batandin (J. Russ. Phys. Chem. Soc., 1929, 61,
909—937; cf. this vol., 772, 774).—The action of

catalysts is ascribed to attachment of the substrate
to groups of multiplets on their surface, the products
of reaction being then removed by thermal impulses
of the Boltzmann type taking place in the mass of
the catalyst. The above conception explains the
specificity of action of contact catalysts, the space
lattice of which must possess dimensions and a con-
figuration corresponding with those of the substrate.
This conception is illustrated by the dehydrogen-
isation of cyciohexane in the presence of platinum
catalyst. In this case, each multiplet consists of six
atoms of the catalyst (platinum); three atoms adsorb
and bind two atoms each of carbon, whilst the remain-
ing three atoms each bind two atoms of hydrogen.
R. Truszkowski.
Catalytic activity of carriers of platinum.
I. E. Adadurov and K. |. Brodovitsch (Ukraine
Chem. J., 1929, 4, 123—127).—The authors have
investigated a number of substances used, or entering
into the composition of materials used, as platinum
carriers in the catalysis of sulphur dioxide to sulphur
trioxide as to their own catalytic effect in that reac-
tion. Asbestos, under specified conditions of flow etc.
and at 470°, had a catalytic effect of 47%, silica gel
precipitated by nickelous chloride had an activity of
67%, the substance precipitated by ferrous chloride
64% at about 450°, whilst refractory material itself
had an activity of 73%. When moistened with a
mixture of 3 vols. of aluminium sulphate and 1 vol. of
chromium sulphate it had at 454—470° an activity of
between 91-4% and 100%. A. Freeman.
Dissociating action of catalyst carriers. 1. E.
Adadurov and K. I. Brodovitsch (Ukraine Chem. J.,
1929, 4, 129— 141).—Some of the substances inves-
tigated as catalyst carriers in the reaction S02 S03
had no dissociating effect, e.g., silica gel precipitated
by nickelous chloride; others had only a very slight
effect (0-06—0-22%), e.g., porcelain, glass spheres,
aluminium oxide, etc., whilst some had a quite appre-
ciable effect, e.g., magnesium oxide 0-67%, silica gel
precipitated by ferrous chloride 4—3%, refractory
material moistened by a mixture of 3 vols. of chrom-
ium sulphate and 1 vol. of aluminium sulphate
7—T5%. It is concluded that there exists no direct
or inverse proportionality between the catalytic
activity of a material and its dissociating activity,
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that a rise in temperature does not necessarily cause
an increase in’dissociation, and that for each substance
there exists a separate maximum of its catalytic and
dissociating activity in a given reaction. The cata-
lytic and dissociating activities of the substances are
attributed to light radiation emitted by the substance,
and by applying Brodsky's equation (A., 1927, 705)
giving the relation between the intensity of a spectral
line and temperature, an attempt is made to explain
the differing behaviour of the various substances.
A. Freiman.
Catalytic dissolution of copper in sulphuric
acid. J. B. Evtushenko (J. Chem. Ind. Moscow,
1929, 6, 429—430).—The dissolution of copper in
sulphuric acid is accelerated by the addition of a
catalyst consisting of 1 part of chromic sulphate and
0-5 part of nitric acid per 100 parts of sulphuric acid.
Tho product contains only a trace of chromium.
Chemical ABSTRACcts.
Relative activation of a nitrogen-hydrogen
mixture by electrons and by K+ ions in the
formation ofammonia. C.H.Kunsman (Physical
Rev., 1928, [ii], 31, 307).—Without an applied P.D.,
the iron-potassium catalyst used as the source of Iv~
ions is much more active in synthesising ammonia
from the nitrogen-hydrogen (1:3) mixturo at pres-
sures loss than 1 ram. than is the tungsten filament
used as the electron source. At electron speeds greater
than 17 volts, however, a large increase is observed
with tungsten whilst the rate with the K +ions remains
unchanged rip to 330 volts. L. S. Theobald.

Action of iron catalysts on mixtures of carbon
monoxide and hydrogen. E. Audibert and A.
Raineau.— See B., 1929, 840.

Activation of halogens and carbon monoxide.
N. C. Jones (J. Physical Chem., 1929, 33, 1415—
1427).—The activation of chlorine, bromine, and
carbon monoxide by charcoal and by hopcalite has
been investigated. Chlorine and bromine, but not
carbon monoxide, hydrogen, or oxygen, are activated,
by charcoal. Hydrobromic acid is formed when
hydrogen containing bromineis passed over charcoal,
the conversion of bromine into the acid being 13-2%
at 100°, 49-1% at 150°, and 99-3% at 200°. In the
synthesis of carbonyl chloride over charcoal, chlorine
but not carbon monoxide is activated, sinco neithor
formaldehyde nor methyl alcohol could be synthesised
from carbon monoxide and hydrogen, nor could carbon
dioxide be formed from the monoxide and oxygen by
passage over activated charcoal. Hopcalite activates
oxygen, but not carbon monoxide or hydrogen, to
such an extent that benzene vapour is completely
oxidised at 78°. Carbon monoxide is shown to be a
more powerful reducing agent than hydrogen, and is
considered to be essentially electropositive in nature,
since it reacts more readily with oxygen and chlorine
than it does with hydrogen even when all three gases
are activated. The above results support the theory
of Fischer and Tropsch (B., 1926, 475) on the mechan-
ism of the hydrogenation of carbon monoxide.

L. S. Theobald.

Platinised silica gels as catalysts for oxidation
of sulphur dioxide. H. N. Holmes, J.
and A. L. Erder —See B., 1929, 849.

Ramsay,
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Poisoning of the hydrogen electrode. A. H: W.
Aten and M. Zieren (Rec. trav. chim., 1929, 4s,
944—948).—The effect of traces of arsenic trioxide
on the potential of a platinum-blaok electrode
(measured against a standard hydrogen electrode)
immersed in various media and in contact with differ-
ing mixtures of hydrogen and oxygen has been
determined; In (MWsulphuric acid solution the
potential of the platinum electrode is negligible until
the gas mixture contains approximately 50 cquiv.-%.
of oxygen. Then the potential suddenly increases to
about 0-7 volt, after which with increasing oxygen the
potential gradually rises to about 1-0 volt. The
addition of small amounts of arsenic trioxido (up to
0-066%) causes the sudden increase in potential to
occur at lower oxygen concentrations, but the maxi-
mum finally attained in pure oxygen is lower by about-
0-3 volt. The results in 0-1A-sodium hydroxide solu-
tion aro similar with the exception that the maximum
potential finally attained is unaltered. The shift of
the vertical portion of the potcntial-oxygen concen-
tration curve is attributed to a retardation of the
reaction H2— > 2H, and the lowering of the final
potential to an inhibition of the reaction between
atomic hydrogen and oxygen. It is suggested that
tho retardation of the reaction H2— > 2H is due to
the increase in the diffusion velocity of the electrolytic
hydrogen into the electrode in the presence of the
poison. These views are supported by tho fact that
addition of arsenic trioxide or mercuric chloride
promotes the diffusion of electrolytic hydrogen in a
thin polarised electrode of iron. F. G. Tryhorn.

Removal of gold from cathode metals in the
glow discharge. T. Asada and K. Quasebarth
(Z. physikal. Chem., 1929,143, 435— 455; cf. Haber,
Jaenickc, and Matthias, A., 1926, 699).—When a
copper plate containing a small proportion (1 in 10G
to 107) of gold is used as cathode in a glow discharge
the metal is gradually deprived of gold. It is shown
that the effect is not due to thermal evaporation, but
that it depends on tho disintegration of tho cathode
surface under bombardment by positive ions, the gold
being sprayed away far more rapidly than the copper.
The disintegration is about 25 times more rapid, and
the loss of gold relatively greater, in mercury vapour
than in air. When the surface of tho cathode has
been deprived of gold the resulting diffusion gradient
becomes operative, and in the course of time the whole
of the gold is brought to the active surface and there
dissipated. From the initial and final gold content,
assuming that the concentration of gold at the surface
is constant and zero, the coefficient of diffusion of gold
in copper is shown to be of the order ICC3cm.2/day,
at an estimated temperature of 200°. F.L. Usher.

Influence of the silent electric discharge on
hydrogen sulphide. R. Schwarz and W. K unzer
(Z. anorg. Chem., 1929, 183, 287—295).—An appar-
atus in which the behaviour of hydrogen sulphide
under the silent electrical discharge may be studied
at differenttemperatures and compared with the simple
thermal effect is described. With rise in temperature
the amount of decomposition by the discharge dimin-
ishes, and above the b. p. of sulphur re-formation of
the hydrogen sulphide from the products of thermal
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decomposition takes place. This is ascribed to the
activation of gaseous sulphur by the discharge as
observed by Schwarz and Schenk (this vol., 1151).
M. S. Bhrr.
Electrolytic deposition of chromium from
aqueous solutions of chromic acid. J.Roudnick
(Bull. Soc. chim. Belg., 1929, 38, 276—294).—
Oxidation and reduction during electrolysis of 20%
chromic acid solutions containing 1% of sulphuric
acid have been investigated, confirming the equation:
Reduction % —oxidation % =yield (Cr\i-—>a Crnttai)
-j-yield(Cr\— mOr“1). The influence of the nature
of the electrodes and of the concentration of chromic
acid has been studied. C. W. Gibby.

Combination of alkali metals and nitrogen
under the influence of electrical discharges. W.
Moldenhauer [with H. Mottig] (Ber., 1929, 62, [B],
1954— 1959).—Nitrogen, activated by exposure to the
dark electric discharge, unites with the alkali metals
with production of azides. In the cases of caesium,
rubidium, and potassium, the products of the action
contain small amounts of nitrides which result secon-
darily from the azides. Sodium does not appear to
yield any nitride. With lithium, azide. formation is
not*observed and nitride production to only a slight
extent. H. Wren.

Fibrous structure in metals deposited through
difference in electrolytic solution pressures.
Il. S. Tsuboi (Mem. Coll. Sci. Kyoto, 1929, A, 12,
209—215; cf. A., 1928,1175).—When lead is deposited
by zinc from 2% and 5% solutions of lead acetate,
dendritic crystals are obtained, of which the (111)
planes are generally nearly parallel to tho flat surface
of the deposit. In the spongy deposit of cadmium
similarly obtained from 1% and 3% solutions of
cadmium sulphate, tho (0001) plane of the hexagonal
crystal is nearly parallel to the surface.

C. W. Gibby.

Chemical action of electric discharge. 1.
Effect of nature of electrodes on production of
nitric oxide in electric arc. E. Briner and A.
Rivier (llelv. Chim. Acta, 1929, 12, 881—893).—In
Synthesising nitric oxide by the arc process, coating
the electrodes with oxides of the alkaline-earth
metals, particularly barium oxide, depresses the P.D.
of the arc and at the same time increases the efficiency
very considerably. The alkali silicates have a similar
but much less marked effect. Beryllium, magnesium,
zinc, and aluminium oxides are practically indifferent,
and ferric oxide reduces the yield. Zirconium oxide
slightly increases the P.D. and decreases the yield,
whereas thorium oxide has the reverse effect. The
rare-earth oxides distinctly reduce the P.D., but have
only a slight and variable effect on the yield. In
general the results show that the effect of the various
compounds on tho yield runs parallel with their
thermionic emissive power, suggesting that the activ-
ation of the reacting molecules is effected by electrons.
In a particular group of oxides, the property of
increasing the yield becomes more marked with
increase in the atomic number of the metal.

R. Cuthill.

Anodic relationships of aluminium. A. Gun-
ther-Schulze (Z phyS|kaI Chem., 1929, 143, 62—
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68).— The theory of Muller and Konopicky (this vol.,
770) is regarded as untenable owing to errors in the
experimental work. Hi F. Gilibe.

Oxidation of salts of monobasic fatty acids
with potassium percarbonate and potassium
persulphate. F. Fichter and H. Lapin (Helv.
Chim. Acta, 1929, 12, 993— 1002).— The mechanism
of the action of inorganic salts in' the electrolytic
synthesis of alcohols by Hofer and Moest's method
(A., 1902, i, 736) has been investigated. The action
of carbonates is to be ascribed primarily, it would
appear, to their alkaline reaction, although there may
also be formation of percarbonates. Perchlorates
certainly do not depend for their effect on the form-
ation of ozone, for ozone does not produce methyl
alcohol from acetates. Sulphates possibly owe their
activity to the formation of persulphato, for potassium
persulphate produces methyl alcohol from mixtures
of acetate and carbonate, ethyl alcohol and ethylene
from mixtures of propionate and carbonate, propylene
from mixtures of butyrate and carbonate, and
isobutylene and 7sobutyl ;.sovalorate from mixtures of
;sovalerate and carbonate. R. Cuthinr.

Peroxide theory of Kolbe's electrosynthesis.
F. Fichter (Amer. Electrochem. Soc., Sept., 1929.
Advance copy, 8 pp.).— Recent work on the oxidation
of fatty acids by the action of fluorine or persulphates
or by anodic treatment is reviewed and discussed,
with special reference to evidence for the intermediate
formation of per-acids (cf. preceding abstract).

H. J. T. Ettinoham.

Cathodic halogen : electrolysis of iV-halogeno-
amides. H. R. L. Streight and E. G. Haltlon-
ghist (Amer. Electrochem. Soc., Sept., 1929. Ad-
vance copy, 9 pp.).— Solutions of a number of iV-halo-
genated amides and imides in ethyl alcohol, nitro-
methane, acetonitrile, and pyridine have been
electrolysed between silver electrodes. From pyridine
solutions a deposit containing the halogen was always
obtained at the cathode and the free halogen was
detected in the catholyte in many cases, but with
JV-iodopropionamide and 'N-iodo-n-butyramidc (m. p.
97°) anode deposits containing halogen were also
obtained on prolonged electrolysis. From aceto-
nitrile solutions several of the compounds give
halogen at both electrodes, but from ethyl alcohol or
nitromethane solutions the halogen is liberated only
at the anode. Cathodic chlorine was obtained for
the first time by electrolysis of pyridine solutions of
W-chlorosuccinimide, A-dichlorocarbamide, and N-
chlorophthalimide. It is concluded that the iV-halo-
genoamides behave as electromerides, the halogen
being negative in most solvents but entirely positive
in pyridine (cf. A., 1928, 1197 ; this vol., 407).

H. J. T. Ettingham.

Electrochemical preparation of phenylhydr-
azine. R. E. McCiure [with A. Lowy] (Amer.
Electrochem. Soc., Sept., 1929. Advance copy,
11 pp.).—The influence of various factors on the
current efficiency of production of phenylhydrazine
by the electrolytic reduction of aqueous solutions
of certain benzenediazonium compounds has been
studied. With benzenediazonium chloride the best
current efficiency (36-5%) was obtained by electro-
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lysis at 0—8° with 5-12 amp./dm.2 at a mercury
cathode and maintaining an excess of free hydrochloric
acid in the solution. The current efficiency could not
be increased by raising the temperature, since this
caused decomposition of the diazonium salt. With
potassium isodiazobenzenesulphonate, however, much
higher temperatures could be used and the best current
efficiency (47-6%) was obtained at 90—95° with 1-9
amp./dm.2 at a mercury cathode, the solution con-
taining acetic acid and sodium acetate during elec-
trolysis, and afterwards being treated with hydro-
chloric acid and boiled. Some chemical reduction also
occurred. It is observed that mercuric phenyl
chloride is produced by stirring finely divided mercury
with benzenediazonium chloride solution.
H. J. T. Ettingham.
Chemical action of light. M. Bodenstein
(Naturwiss., 1929, 17, 788—795).—A lecture.
A. J. Mee.
Action of ultra-violet radiation on inorganic
compounds. Il. E. Montignie (Bull. Soc. chim.,
1929, [iv], 45, 708—709).— In the manner previously
described (this vol., 1152) the action of ultra-violet
radiation on thirty different salts has been examined
qualitatively. C. A. Silberrad.

Photosensitised decomposition of ozone. A. J.
Allmand and J. W. T. spinks (Nature, 1929, 124,
651).— The transmission for the mercury line 3650 A.
of a mixture of ozone and chlorine containing a low
concentration of chlorine increases appreciably during
the early stages of the reaction. When gases dried
with sulphuric acid are used a distinct mist is formed
on insolation. Further, if chlorine dioxide, dried
with phosphorus pentoxide, is mixed with dry ozone,
a red liquid is produced; on admission of moist air a
mist is formed and the liquid is hydrolysed with
formation of chloric and perchloric acids. These
observations suggest that the following processes take
place : (1) production of chlorine atoms by light,
(2) formation of C103 groups by union of chlorine
atoms and ozone molecules, (3) a short chain reaction,
probably terminated by adsorption of intermediate
atoms or groups on the walls, (4) union of some C103
groups to form chlorine hexoxide, immediately hydr-
ated in presenceof water to chloric andperchloric acids,
(5) formation from chlorine atoms and oxygen mole-
cules of C102 molecules, these reacting with ozone
molecules to give C103 groups and oxygen molecules.

A. A. Eldridge.

Photochemical decomposition of iron penta-
carbonyl. G. Eyber (Z. physikal. Chem., 1929,
"144, 1—21; cf. Dewar and Jones, A., 1907, ii, 266).—
Attempts to follow the course of the photochemical
decomposition of iron pentacarbonyl dissolved in
n-hexane proved unsatisfactory owing to the form-
ation of by-products and to obstruction of the incident
light by solid deposited on the walls of the vessel.
The reaction has therefore been studied in the vapour
phase at the ordinary temperature. The change is
represented by the equation 2Fe(CO)5=F e2(CO)9+CO,
and the quantum yield at 20° for light of wave-length
400 jiij. is 2 mols. of pentacarbonyl. The velocity is
directly proportional to the concentration of the
vapour and to the light intensity. The reaction is
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inhibited by admixture of hydrogen, and much less by
carbon monoxide, carbon dioxide, nitrogen, or argon,
and in such cases the velocity is equal to fex/(I-F
&3 (?]/i;24C]), where G and C represent the foreign gas
and the pentacarbonyl vapour, respectively, | is the
light intensity absorbed per sec., and k2 and k3 are
the respective velocity coefficients of reactions (2)
and (3) in the following scheme : (1) Fe(CO)5+ A =
Fe(CO)s*; (2) Fe(CO)%+Fe(CO)5=Fe2(CO)9+CO;
(3) Fe(CO)s*+(7==Fe(CO)6+Cr*. In the presence of
oxygen a different reaction occurs and ferric oxide is
formed, and traces of air or of moisture give rise to
a period of induction. The vapour pressures of the
pentacarbonyl between —14° and +20° have also
been determined and found to differ considerably
from those given by Dewar and Jones.
F. L. Usher.

Photodichroism and photoanisotropy. IV.
Colour selectivity of photochloride. F. W eigert
and E. Etvegard (Z. physikal. Chem., 1929, B, 4,
239—257 ; cf. this vol., 871, 894).—The phenomenon
of colour selectivity in the photochloride layer was
investigated, using more accurate apparatus than had
been used previously. The primary photodichroism
was investigated with excitation with monochromatic
light. Christiansen’s universal filter was used, the
incident light being purified by an ordinary mono-
chromator. The existence of a selective effect of the
dichroism in the excited layer varying with the wave-
length of the light used was shown with certainty.
The curves obtained for long wave-length light were
quite different from those obtained with short wave-
length light, whilst between the two ranges is an
indifferent region in which the layer shows only very
weak dichroism. This opposite action of short and
long wave-length light is discussed from the point of
view of micelle deformation. A. J. Mee.

Photodichroism and photoanisotropy. V.
Colour selectivity in dye systems. F. weigert
and M. Nakashima (Z. physikal. Chem., 1929, B,
4, 258—276; cf. this vol., 871, 894).—By means of
the method already described (cf. preceding abstract)
differentlight-sensitive colour layers were investigated.
The form of the dichroism curve for these systems
shows that polarised light can effect two different
actions. For weak excitation there is a very sharp
colour selectivity. The special form of the extinction
curve for any particular colouring matter does not
influence the dichroism. For strong excitation this
no longer holds. The extinction curve of the colouring
matter is, in this case, important. For strong excit-
ation, the spectral distribution of the optical changes
is dependent on the form of the absorption spectrum
of the colouring matter and independent of the colour
of the exciting radiation. It must be concluded that
in light-sensitive colouring matters, two quite different
phenomena occur by the action of light; they can be
separated from each other by the method of dichroism.
The relationship between the new effects and pre-
viously known photochemical properties of colouring
matters is discussed. A.J. Mee.

Effect of AT-rays on crystalline and dissolved
sucrose. M. C. Reinhard and K. L. Tucker
(Radiol., 1929, 12, 151— 153).—Sucrose crystals are
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coloured reddish-brown by exposure to X-rays,
measurable amounts of invert-sygar being formed.
The amount of invert sugar formed by exposure of
sucrose solutions to X-rays is, for a given quality of
radiation, proportional to the time of exposure, but
not to the concentration of sucrose.
Chemical Abstracts.
Uranyl oxalate method of daylight photometry
and its photo-electric standardisation. W. R. G.
Atkins and H. H. Poote (Sci. Proc. Roy. Dublin
Soc., 1929, 19, 321— 337).— The photo-sensitivity of
uranyl oxalate solution has been used to study the
intensity of daylight illumination along the coast and
at sea. 10 C.c. samples of a solution containing
6-3 g. of crystalline oxalic acid and 4-27 g. of uranyl
sulphate diluted to 1 litre were placed in quartz tubes
13 cm. long and 1*3 cm. in diameter. During the
exposure the tubes were arranged either to swing about
a mean vertical position or to rest slightly inclined
from the horizontal in order to allow the gas to escape.
The extent of the decomposition was determined by
titration with O-IN-permanganate solution, using
10 c.c. of the mixture, 10 c.c. of sulphuric acid (1 : 3),
and 100 c.c. of boiling water. By deducing the mean
illumination acting on the tubes from readings of a
photometer containing a potassium vacuum cell, the
rate of decomposition was found to be 0-225 c.c. of
O-IX-acid for an illumination of 1000 metre-candles.
A comparison between glass and quartz tubes showed
that the former required 1-14 times as long an expos-
ure as quartz to produce equal amounts of decom-
position. Figures are given for the mean horizontal
and vertical illumination values at sea.
H. J. Dowden.
Antioxygenic action, of cholesterol and ergo-
sterol. EX. E. Montignie (Bull. Soc. chim., 1929,
[ivl, 45, 709—710).—The anti-oxygenic effect
(Moureu’'s method) of the addition of 1% of ordinary
and irradiated cholesterol and ergosterol to benz-
aldehyde, furfuraldehyde, and turpentine is shown to
be practically the same and very slight in all cases.
This is held to support the view that irradiation affects
an impurity only in ergosterol. C. A. Silberrad.

Effect of X-rays on cholesterol. A. Bachem
and R. P. MacFate (Strahlentherapie, 1927, 25,
476—478; Chem. Zentr., 1929, i, 1789).— If dissolved
in chloroform or carbon tetrachloride, but not if
dissolved in benzene, toluene, alcohol, acetone, butyl
ether, or carbon disulphide, cholesterol is decomposed
when exposed to X-radiation. Chloroform and
carbon tetrachloride are themselves decomposed by
X-rays. A. A. Eldridge.

Action of high-speed cathode rays on acetylene.
J.C.McLennan, M. W. Perrin,and H. J. C. Ireton
(Proc. Roy. Soc., 1929, A, 125, 246—262).— By means
of an apparatus similar to that described by Coolidge
(A., 1926, 989), the kinetics of the reaction taking
place when acetylene is bombarded with high-speed
electrons have been investigated in detail. During
each experiment the voltage applied to the cathode-
ray tube and the current through it were kept con-
stant, and the pressure was read at different times.
No change in pressure occurred during the bombard-
ment until the voltage across the tube exceeded
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85 kilovolts, when a slight mist formed throughout
the reaction cell and a pale yellow amorphous solid
(<ff 0-97, nf, 1-625) was deposited on the walls. This
reaction was accompanied by a decrease in pressure.
The product had no measurable vapour pressure and
on bombarding it there was no increase of pressure.
No X-ray spectrum could be obtained from it. The
reaction is apparently unimolecular, the rate of
change of pressure being proportional to the pressure
for any given voltage, and the velocity coefficient
increases directly as the voltage. A direct measure
of the electron current outside the cathode-ray tube
was made by collecting the electrons passing through
the window in a Faraday cylinder placed close to the
window and measuring the current with a micro-
ammeter. It is found by calculation that the number
of molecules of acetylene reacting is of the same order
as the number of ions formed by each electron passing
through the window, and the observed facts are
explained on the hypothesis that the reaction takes
place between molecules of which some have been
ionised by the cathode rays. L. L. Birchmshaw.

Salt-like compounds of sodium and their
change into intermetallic phases. E. Zintl
(Naturwiss., 1929, 17, 782—783).— Compounds of
sodium with a number of metallic and non-metallic
elements were prepared and their decomposition was
investigated. For following the changes quantit-
atively an electrometric titration method was used.
All elements of the long periods of the periodic
system occupying places 1— 4 away from a rare gas,
and forming liquid hydrides, will combine in liquid
ammonia with sodium to give polysulphide-like
compounds which have the characteristics of salts,
and to which the name “ polyanionic ” salts is given.
By treating sodium with lead iodide compounds of
the type Na4Pb7 and Na4Pb9 can be obtained. Their
constitution is probably of the form Na/[Pb4~(Pb)8].
These polyanionic salts are soluble in ammonia, the
solutions being deeply coloured and capable of being
electrolysed, tho sodium going to the cathode, and
other metals to the anode. Elements which occupy
positions in tho periodic table more than four places
away from a rare gas will not form these polyanionic
salts, but form instead typical intermetallic phases
of another structural type, insoluble in liquid ammonia.
Polyanionic salts may also be obtained by extracting
alloys of the elements concerned with liquid ammonia.
The solution contains negatively-charged sub-microns.
The salts crystallise from ammonia in the form
[Na(NH3)j,]Ji[Xn(X)z]. X-Ray experiments show
that Na4Pb7,yNH3 and Na4Pb9yNH3 cannot exist
in the polyanionic state in the ammonia-free form.
The latter changes into an intermetallic phase with
a cubic structure and four atoms in the elementary
cell, of which the homogeneity range extends from
28% to 35% of sodium; it contains no chemical com-
pound. The substance Nad4Pb7,yNH3 decomposes
into two intermetallic phases. The introduction
of a little sodium into the lead lattice causes a con-
traction, whereas an expansion would bo expected,;
the contraction is due to the distorted symmetry
of the charge distribution between neighbouring
particles. A. J. Mee.
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Double carbonates of alkalis and alkaline
earths. W. Eitel and W. Skaliks (Z. anorg.
Chem., 1929, 183, 263—286).—By heating together
the simple- carbonates in a bomb, in which it was
possible to obtain a pressure of 1200— 1300 atm. at
800— 900°, the following double carbonates hare
been prepared : Na«Ca(C03), m. p. 812°; K2Ca(C03)2,
m. p. 813°; Na2vig(C032, m. p. 677° (p = 1240 kg./
cm.3; K2Mg(C03)2; NaLiC03, m. p. 514°; KLiCO03,
m. p. 515°. When calcium and lithium carbonates
are heated together in equimolecular proportions an
eutectic mixture only is obtained. The magnesium
salts had-not previously been produced in the dry
way, because of the high dissociation pressure of
magnesium carbonate. The sodium lithium carbonate
had not been prepared before. All the compounds
are optically negative and belong to the hexagonal or
trigonal crystal system. The potassium magnesium
carbonate can be super-cooled and obtained in the
vitreous form at the ordinary temperature, suggesting
a relationship between carbon and silicon such as
might be expected from ,their neighbouring positions
in the periodic table. The refractive indices and
specific volumes of the compounds are not additive.
The following heats of formation from the simple
carbonates are given : NaLiCO03, -f0O-54 kg.-cal. per
mol.; Na2Ca(C03)2, —2-07 kg.-cal. per mol;
KX'a(C03)2, +0-72 kg.-cal. per mol. The lattice
structure of the sodium compounds and of the
potassium calcium carbonate has been examined.
Substitution of potassium for sodium in the calcium
compound has a marked morphotropic effect in the
direction to be expected from the respective ionic
dimensions. M. S. Burr.

, Preparation of pure cupric sulphide. K.
Fischbeck and O. Dorner (Z. anorg. Chem., 1929,
182, 228—234).—Pure cupric sulphide has been
prepared by. heating under pressure finely-divided
copper, obtained by the reduction of copper oxalate
with hydrogen at 220—260°, and sulphur precipitated
from solution in carbon disulphide by means of light
petroleum. The copper was covered with carbon
disulphide, and then carbon disulphide containing
sulphur in excess of that required to form the lower
sulphide was added gradually with constant stirring.
After transference to the bomb-tube, double the
quantity of sulphur required to form the higher
sulphide was added, and the tube was filled with
carbon disulphide and heated, with'rotation, in a
current of steam for 4 hrs. The excess of carbon
disulphide was removed and the product dried at 90—
100° at a pressure of 0-1—1 nun. The dark blue
cupric sulphide is soluble in potassium cyanide and
is a good electrical conductor. The formation of a
higher sulphide by this method is improbable.
L. S. Theobald.

New antipyrine co-ordination compounds of
metal perchlorates. E. Wilke-Doreurt and O.
Schliephake (Z. anorg. Chem., 1929, 183, 301—
310; cf. A., 1928, 494).—The general method of
preparation of the antipyrine compounds of the
metal perchlorates is to mix together, at the ordinary
temperature, the corresponding metal salt solution,
chloride, nitrate, or sulphate, and solutions of
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antipyrine and pure ammonium perchlorate. In
this:way hexa-antipyrine sperchlorates of magnesium,
calcium, strontium, --zinc;- cadmium’, lead,: manganese,
iron, cobalt, and nickel, of the general formula
[M(COCiSH 12N 2)6](G104)2, have been obtained. The
barium salt can be obtained only by the use of barium
perchlorate itself. Hecca-antipyrine perchlorates of
aluminium, iron, and chromium, general formula
[MtCOC~H”aN”ujiCICh).,, and of quadrivalent thorium,
as well as penta-anlipyrine perchlorates of- copper and
urnnijl, and silver tri-antipyrinc perchlorate,, have also
been prepared. Solubilities’, m. p., and densities are
recorded in all cases, as well as the densities of the
compounds previously obtained (loc. cit.). In every
case :the thermal stability of the perchlorate :is
increased by the introduction of: antipyrine into the
molecule. . M. S. Burr:

Displacement of cadmium from its solutions
by aluminium. P. G. Popov (Ukraine Chem. J.,
1929, 4, 281—284).—Aluminium displaces cadmium
from solutions of cadmium sulphate or nitrate also in
the. absence of cobalt or chromium nitrate, contrary
to the observations of Goldschmidt (A., 1906, ii, 581).
The solution requiresj however, prolonged heating
and the aluminium should preferably be in the form
of a powder or dust. The reaction also, proceeds with
aluminium powder in presence of sodium or potassium
hydroxide.

A, Freiman.

Action of gaseous ammonia on mercuric
bromide and mercuric chloride. M. Francois
(Bull. Soc. chim., 1929, [iv], 45, 616— 621).— Contrary
to statements by earlier experimenters, mercuric
chloride and mercuric bromide combine with dry
gaseous ammonia to give the compounds HgCI22NH3
arid HgBr2,2NH3; respectively, and therefore behave
similarly to mercuric iodide. The above two com-
pounds appear to be additive compounds. They
are fairly stable and do not lose ammonia appreciably
at the ordinary temperature. 0. J. Walker.

Boron. 1. Reaction of boron trifLuoride with
ammonia and alkylamines. C. A. Kraus and
E.H.Brow (J. Amer. Chem. Soc., 1929, 51, 2690—
2696).—Monoamminoboron tiifluoride, BF3NH3, is
very conveniently prepared by saturating an ethereal
solution of boron trifluoride with ammonia in the cold.
It is a true compound and forms a white solid
which fuses and sublimes in a vacuum at about 180°
and is soluble in liquid ammonia, ethylamine, di-
ethylamide, and triethylamine containing excess of
ammonia-, ammonolysis occurring in the first two
liquids. Alkyl derivatives of the monoammino-com-
pound may be prepared as white solids by treating
a cooled ether solution of boron trifluoride with the
corresponding alkylamine. Trieihylamminobbron tri-
fluoride, NEt3BF3, m. p. 29-5°, becomes brown on
keeping, is soluble in benzene and ether but insoluble
in water. Diethylamminoboron trifluoride, NHEt2,BF3,
m- p- 150—160°, is insoluble in benzene and ether
but soluble in water. Ethylamminoboron trifluoride,
NH2Et,BF3, m. p. 89°, decomposes in air above its
m. p., and is soluble in benzene and slightly soluble in
ether. Other methods of preparing these compounds
are given. S. K. Tweedy.
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Ultramarine. J. Hoffmann (Z. anorg. Chem.,
1929, 183, 37— 76).— Methods of formation of ultra-
marine, and the reasons for the production of the
colour and its variations; have been studied. The
blue colour of boron ultramarines is primarily-duo to
the presence of sulphur and is independent of the
presence of water, blit, physical factors are at least as
important as chemical.. The colour is partly dependent
oh the nature of the alkali metal, and its production
depends on a change of the borate beginning at the
stage R2B6010—->R 2B10016. Replacement by boron
trisulphide of part of the boron trioxide which is in
excess of that required for the presence of alkali
tetraborate yields orange-red to brown substances,
the blue colour appearing only when a sulphide of the
alkali metal is present; thiosulphatc is not necessarily
present in the blue substances, but may be formed as
an intermediate substance in certain types of -ultra-
marine. The chemical and physical action of thé
sulphur is discussed. Since ultramarine is formed
much more slowly when sulphur is heated with
anhydrous "borax than with alkali sulphide or poly-
sulphide, the latter is probably formed as an inter-
mediate; Conditions necessary for the formation of
ultramarine are discussed, with particular reference
to the part played by auxiliary valencies' and the
structure of the compounds formed. All thé blue
polysulphide ultramarines contain a structure
analogous to diborates bridged by alkali monosulphide
to the boric acid part of a higher borate which may
range from tri- to octa-horate. The old idea that
ultramarine synthesis depends on solubility pheno-
mena is disproved. Ultramarines may be classified
under five types : inorganic, including the ordinary
ultramarines; organic, including a variety of organic
dyes containing sulphur; inorganic-organic, including
certain hydrocarbon ultramarines and compounds
such as ethyl eand butyl alumina ultramarine;
temporary inorganic, such as phosphate and certain
borate varieties; temporary organic, such as cyano-
ultramarine. The formation in nature of the mineral
ultramarineé is discussed. H. F. Gittve.

Behaviour of alkali fluoborates in tungsten-
filament lamps. J. H.B e Boer (Rec. trav. chim.,
1929, 48, 979—983).— Alkali fluoborates introduced
into electric lamp bulbs can react with tungsten
spattered from the filament during burning. In the
case of the potassium salt a tungsten compound with
aW : F atomic ratio of 1:3is formed. The intensity
of blackening of the bulb wall with the introduction
of other alkali fluoborates shows that the amount of
reaction is in the decreasing order ceesium, rubidium,
potassium. This is ;confirmed by the amount of
tungsten extracted in these cases by sodium hydroxide
and by hydrofluoric acid. Reaction is negligible
with sodium fluoborate owing to the decomposition
of this salt at temperatures above 320° during the
evacuation of thé lamp. F. G. Tryhorn.

Attack of aluminium by ammoniacal solutions.
J. Calvet (Compt. rend., 1929, 189, 485— 186).—
The action of ammonia solutions of different con-
centrations on aluminium of different degrees of
purity has been investigated. Very pure aluminium
(99-96%) is attacked just as readily as less pure
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specimens; Dilute solutions attack- the metal to a
greater extent than concentrated ones, -f ,
C. W. Gibby.
Complex scandium oxalato-compounds. J.
Sterba-Bohm and J.Skram ovsky (Casopis Ceskoslov.
Lek., 1928, 8, 211—215; Chem. Zentr., 1929, i,
2399).— S6andium oxalate crystallises +6H 20. The
compounds HSc(C20 4)2, H4Sc2(C20 4)B and H3Sc(C20 4)3
have been prepared, and their relative stability has
been observed. A, A. Eldridge.

Oxidisability of silicon as a function of its
state of division. A. Sanfourche (Compt. rend,,
1929, 189, 533—535).—A reply to Bedel's criticism
(of. this vol.,:997, 1030). The author’'s experiments
on pyrophoric silicon may be reproduced if the silicon
is in a sufficiently fine state of division, e.g., if it is
obtained from the aluminium-silicon alloy “ alpax.”
The presence of impurities exerts only a secondary
influence. J. Grant.

Hydrates and hydrogels. XIl. Mono- and
di-silicic acids. R. Wilitstatter, H. Kraut, and
K. Lobinger (Ber., 1929, 62, [B], 2027— 2034; cf. A .,
1926, 36; this vol., 39).—By shortening the time of
action and exercising greater precautions with
regard to the optimal acidity (0-002N—O0-001N) of
the solution, it has been found possible to prepare
monosilicic acid (47=62; calc, for Si02 47=60) in
greater purity. The stability of the acid and the
subsequent members of the series depends greatly on
the acidity of the solution. The mono- and di-acids
"are most stable in feebly acid solution and condense
most rapidly in nearly neutral or incipiently alkaline
solution. The variability of condensation with
acidity causes silicic acids of mean mol. wt. 200— 300
to vary irregularly in their properties, as shown by
their behaviour towards egg-albumin. The gradual
condensation of monosilicic acid in solutions of
differing pd is illustrated by a series of time-mol. wt.
graphs, the most remarkable feature of which is the
indication of the existence of a structural change in
disilicic acid during the process without alteration of
mol. wt. The condensation of silicic acid is delayed
by addition of small amounts of ethylene glycol,
glycerol, and other polyhydric alcohols, whereas
ethyl alcohol is inactive.

The volatility of silicic acid during distillation of
its solutions has been re-investigated, using mono-
silicic acid and the apparatus of Kraut, Lobinger,
and Pollitzer (this vol., 1261). It has not been found
possible to increase the mere trace of acid volatilised
or to conduct the distillation without such volatilis-
ation. Under the same conditions, distillation of a
0-4% solution of boric acid from 400 to 70 c.c. at 11°
gave no trace of boric acid in the distillate.

H. Wren.

Action of the alkali carbonates on lead brom-
ide, iodide, and nitrate in aq[ueous solutions.
(Mme.) N. Demassieux (Compt. rend., 1929, 189,
428—430).—These reactions have been followed by
chemical analysis of the precipitates and by conduc-
tivity measurements. The bromide and iodide
behave analogously to lead chloride (this vol., 1154),
whilst the nitrate gives only lead carbonate.

J. Grant.
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Action of the alkali oxalates on the halogen
salts of lead in aqueous solution. (Mme.) N.
D emassieux (Compt. rend., 1929, 189, 535—536)—
Further experiments (cf. preceding abstract) have
shown that analogous results are obtained by the use
of the alkali oxalates. A lead chloro- or bromo-
oxalate is first produced which is subsequently
transformed by an excess of reagent into lead oxalate
(cf. following abstract). J. Grant.

X-Ray study of some halogen salts. Mathieu
(Compt. rend., 1929, 189, 536—537; cf. preceding
abstract).—X-Ray measurements of the dimensions
of the lattice confirm the conclusion that the salts
obtained by Demassieux contain the PbCIl or PbBr
ion. In general, isomeric similarity between salts is
much closer when the substituted element enters a
complex group than when it plays an ionic role.

J. Grant.

Union of nitrogen and sulphur under the
influence of electrical discharges. wW. Molden-
hauer [with A. Zimmermann] (Ber., 1929, 62, [27],
2390—2392).—Under the influence of the dark
electrical discharge, pure nitrogen at 10—1 mm.
readily combines with sulphur at 80— 100°, yield-
ing a dark-coloured product from which extraction
with ether and carbon disulphide yields nitrogen
pentasulphide and nitrogen tetrasulphide. The
residue left after treatment with these solvents is
heated at 90— 93°/vac. and then exhaustively treated
with the same media, whereby the bluish-black
nitrogen disulpliide, (NS2b, is isolated. The com-
pound decomposes above 100° into nitrogen penta-
sulphide and tetrasulphide. It is decomposed by
alkali hydroxide with evolution of ammonia and by
concentrated hydrochloric acid into ammonium
chloride and sulphur. H. Wren.

Constitution of nitrogen sulphide, N4S4. A.
Meuwsen (Ber., 1929, 62, [j?], 1959— 1969).—
Nitrogen sulphide in benzene is converted by stannous
chloride in 96% alcohol into the compound (HSN)4
(cf. Wolbling, A., 1908, ii, 272), decomp, about 145°
after becoming discoloured at about 100°. The
productis moderately stable towards dilute acids, but
completely hydrolysed by hot, concentrated alkali
hydroxide mainly with formation of thiosulphate and
complete evolution of nitrogen as ammonia, thus
showing the absence of the N-N linking. The
presence of the -SH group is indicated by the yellow
colour which is observed when the colourless solution
of (HSN)4ih acetone is treated with neutral, alcoholic
ethyl nitrite. Further, when the substance (HSN)4
is dissolved in boiling formaldehyde, preferably in
the presence of alkali, the compound (NS-CH2O0OH)4
is obtained. It follows, therefore, that all the
hydrogen atoms in (HSN)4 are united to sulphur
atoms, but they cannot be present as simple sul-
phvdryl, SH, groups, since this would involve the
presence of N~N linkings. It is therefore probable
that the sulphur is quadrivalent, and this hypothesis
is confirmed by the oxidative fission with bromine
which requires 4x4 atoms of the halogen instead of
4x6 atoms required by the ~SH group. The con-

stitution is therefore deduced
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and the compound is regarded as the inorganic
analogue of hydrocyanic acid. Treatment of nitrogen
sulphide with bromine shows that the four sulphur
atoms exert twelve valencies towards nitrogen
without indicating the number of valencies of the
sulphur atoms to one another. Hydrolysis of nitrogen
sulphide by alkali occurs almost quantitatively
according to the scheme S4N4+6NaOH-f-3H20 =
Na2S20 3-]-2Na2S03-f4ANH 3. The reaction thus closely
resembles the hydrolysis of sodium hyposulphite,
strengthening the conception that nitrogen sulphide
is the cyclic nitrile of 2 mols. of hyposulphurous acid,

N <~~~ 2AM>N. The constitution of the compounds

PbN2S2,NH3 and HgN2S,NH3, described by Ruff and
Geisel (A.i 1904, ii, 396), is discussed. H. Wren.

[Glow produced by] oxidation of phosphorus
vapour. E. J. Bowen and A. C. Caverlr (J.C.S,
1929, 1920— 1926).— Intensity measurements are
made by a photographic method incorporating special
precautions. Within the range 60—380° and for
oxygen pressures between 40 and 350 mm. the
intensity of the glow does not vary appreciably. This
is in agreement with the “ chain” mechanism of
oxidation (Backstrom, A., 1927, 1151). Ozone at
low concentrations has no effect on the glow, but
with more than 0-14% of ozone the intensity is
increased linearly with concentration. Sulphur
dioxide diminishes the glow and the effect is linear
with respect to sulphur dioxide: oxygen ratio.
Chlorine is a more efficient inhibitor and the
intensity of glow decreases linearly with increase of
chlorine: oxygen ratio over a large range, until the
glow is less than one fifth of the maximum intensity.
Further addition of chlorine has not the same quench-
ing effect. It is suggested that chlorine can stimulate
reaction chains involving oxygen. Ether vapour
has no effect on the glow intensity even when present
at a partial pressure fifty times that of the dry
oxygen. J. G. A. Griffiths.

Action of gaseous hydrogen chloride on
phosphorus pentoxide. (Mlle.) J. M. A. Hoef-
1ake (Rec. trav. chim., 1929, 48, 973—978).—The
curve for the absorption by phosphorus pentoxide of
hydrogen chloride dried by distillation at low temper-
atures is autocatalytic in type. The rapid absorption
of further hydrogen chloride confirms the formation
of a catalyst in the initial stages of the absorption.
A comparison of the effects of the compounds
HPO03, POCI3, and of mixtures of P02C1, and P20 3C14
on the rate of absorption indicates that one or both
of the latter intermediate chlorides is the catalyst.
The initial period of delay in the reaction between
hydrogen chloride and phosphorus pentoxide may
be prolonged to 7 days by previously drying the gas
with phosphorus pentoxide in two stages.

F. G. Tryhorn.

Dichloropbospboric acid. H. Meerwein and
K. Bodendorf (Ber., 1929, 62, [B], 1952— 1953; cf.
Lange, this vol., 662, 764).— If phosphoryl chloride
or phosphorus pentachloride is treated with ice-water
until dissolution is just complete the product requires
almost exactly two or four equivalents of barium
hydroxide for neutralisation in the presence of
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thymolphthalein, thus showing the production of
.dichlorophosphoric acid as a recognisable intermedi-
ate. An oily product consisting mainly of dichloro-
phosphoric aoid remains after treatment of phosphoryl
chloride with the requisite quantity of water in ether;
a crystalline ammonium or oxonium salt could riot be
prepared. H. Wren.

Tantalum. V. Sritzin and L. Kaschtanov
(Z. anorg. Chem., 1926, 182, 207—227).—-Tantalum
containing not more than 5% 0 as impurity has been
prepared by the reduction of potassium fluotantalate
with sodium in an atmosphere of hydrogen. The
action of magnesium on tantalum pentoxide yields
a product containing combined magnesium and
having the formula TaO02vig or Ta204Mg. The
behaviour of the pure metal and some of its compounds
on being heated in a stream of hydrogen chloride has
also been investigated. The pure metal reacts at
700°, forming the pentachloride and hydrogen, whilst
the metal containing some oxygon reacts at a slower
rate, giving the pentachloride and possibly two
oxyehlorides, one of which has the formula Ta02Cl.
The impure dioxide reacts at 850° with hydrogen
chloride, forming hydrogen, a sublimate of the penta-
chloride, and a residue of the pentoxide and magnes-
ium chloride. Above 500° tantalum pentoxide is
markedly volatile in hydrogen chloride and the
reaction which takes place with the formation of
water and the pentachloride is quantitatively reversed
at lower temperatures. With a low concentration
of water vapour, the black oxychloride, Ta02Cl, and
a less stable, white substance, possibly of the com-
position TaOCI3, can be obtained by hydrolysis of
tantalum pentachloride at suitable temperatures.
Sodium metatantalate when heated in hydrogen
chloride is decomposed at 850° into sodium chloride,
tantalum pentoxide, and water. L. S. Theobald.

Action of air on flowers of sulphur and ground
SLIlphUI’. J. E. Stephenson and S. W. Bridge
(Analyst, 1929, 54, 590—591).— A known volume of
air was passed over sulphur maintained at a constant
temperature and then through standard iodine
solution. At temperatures below 90° air had little
or no action on ground sulphur (99-45% through
100-mesh), but appreciable and increasing quantities
of sulphur compounds were evolved from flowers of
Sulphur from 17° and upwards. D. G. Hewer.

Preparation of hydrogen sulphide. H.Gfeller
and K. Schaefer (Schweiz. Apoth.-Ztg., 1929, 67,
109—110; Chem. Zentr., 1929, i, 1970).—A mixture
of paraffin (25 g.), sulphur (15 g.), and asbestos fibre
(5.9.) is heated. A. A. Eldridge.

Action of hydrogen sulphide on solutions of
nitric acid. H. B. Dunnicttff and S. Mohammad
(J. Physical Chem., 1929,3 3,1343— 1362).—Solutions
containing up to 5% of nitric acid are not attacked by
hydrogen sulphide even if nitrogen peroxide be
added. Solutions containing up to 40% of nitric acid
are attacked after an interval of time. This interval
is removed when nitrous fumes are added or when
slight decomposition of the acid is produced by
insolation. The addition of sulphuric acid lengthens
the period of induction. The products of the reaction
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are sulphuric and nitrous acids, ammonia, nitrous
and nitric oxides, and nitrogen. The presence of
sulphuric acid appears to influence the formation of
the last-named, the evolution of which in the later
stages of the reaction may be duo to the formation
of ammonia by secondary reactions and its subsequent
decomposition. Sulphuric acid affects tho course
and the final products of the reaction, which ceases
when the concentration of nitric acid falls to 23%
and the total sulphuric acid contentis 15%: A com-
pound inert to the action of hydrogen sulphide'is
.probably formed between the two acids. The
mechanism of the formation of sulphuric acid and of
the other products of the reaction is discussed.
L. S. Theobald.
Decomposition of thiosulphuric acid. J.
Sgheffer and F. Bohm (Z. anorg. Chem., 1929, 183,
.151— 188).— Earlier work on the mechanism of the
reaction H2S203— > H20+S02+S is critically re-
viewed, and further study has been made of the
reaction by nephelometric observation, measurement
of the iodine titre, and the decolorisation of methylene-
blue in the solution. At hydrogen-ion concentrations
below 2-5x10"5 decomposition does not take place,
the necessary condition for decomposition being the
appearance of tho labile HS203 ion; tho ion S03"
and the non-ionised molecule are relatively stable.
Decomposition of an acidified solution commences
before cloudiness appears, as is evidenced by the
increase of the iodine titre and the presence of penta-
thionic acid. On acidification of a thiosulphate
solution containing methylene-blue rapid decoloris-
ation ensues, but if methylene-blue be added to the
solution 3 hrs. after acidification only partial decoloris-
ation ensues; the dye is adsorbed readily by freshly-
precipitated sulphur, but by the action of sulphur
dioxide the sulphur loses this property.
H. F. Gillbe.
Preparation of pure uranium. E. Botolfsen
(Bull. Soc. chim., 1929, [iv], 45, 626— 627).— Uranium
oxide is reduced by means of sublimed calcium by
heating in an iron tube in a vacuum : U308+SCa=
3U+8Ca0O. Tho temperature is kept above the
m. p. of calcium, the excess of which volatilises into
the upper cold part of the tube. The uranium is
separated through a sieve from most of the coarser
calcium oxide, washed with 2% acetic acid solution
and then with water, and finally dried with alcohol
and ether. The powder obtained in this way
contains 99-95% U. Uranium does not sublime in a
high vacuum below its m. p. O. J. Walker.

Reaction between ferric oxide and hydrogen
sulphide at temperatures between 120° and 830°.
L. A. Sayce (J.C.S., 1929, 2002—2006; cf. Pearson
and Robinson, A., 1928, 606).—Pure ferric hydroxide
was dried at 50° to constant composition and was
then treated with hydrogen sulphide at various
temperatures between 120° and 830°. Iron disulphide
was the principal product between 120° and about
400° and was accompanied by gradually diminishing
proportions of ferrous and ferric sulphides up to 250°.
Above 400° the composition of the product was
markedly different. The iron disulphide almost
disappeared and at the same time the presence of
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free sulphur was first noted. The product behaved
as a mixture of ferrous and ferric sulphides.
J. G. A. Griffiths.
Fluorides of group VI1II of the periodic system.
0. Ruffand E. Ascher (Z. anorg. Chem., 1929,183,
193—213).—Pure cobalt trifluoride, CoF3, has been
prepared by the action of fluorine on cobalt dichloride
in a quartz tube at 150°. It is a light brown,
crystalline, hygroscopic powder belonging to the
hexagonal system; d (X-ray) 4-14; d (pyknometer)
3-88. By heating in a current of carbon dioxide it is
completely decomposed to the difluoride at 350°.
The previously known fluorides, FeF3 and NiF2, may
also be prepared by this method, whilst FeF2 and
CoF2may be obtained by the reduction of the higher
fluorides at 400°and 200— 300°,respectively. Rhodium
trifluoride, RhF3, has been obtained by heating the
metal in chlorine and then in fluorine at 500—M00°.
The product was not perfectly pure. It forms a red
crystalline powder belonging to the rhombic system;
d (X-ray) 5-67; d (pyknometer) 5-38. It is very
stable towards water, acids, and bases. By heating
the metal or the trifluoride in fluorine at 600° a red
sublimate which may bo either RhF4 or RhF5 is
obtained. It is very reactive. Contrary to expect-
ation, the compound obtained when palladium, or
preferably the dichloride, is heated with fluorine is
palladium trifluoride and not the difluoride. Some-
times brown crusts of the latter are obtained as the
result of local heating. The trifluoride is a black,
hygroscopic, crystalline powder belonging to the
rhombic system, d (X-ray) 5T9; d (pyknometer) 5-06.
Its chemical behaviour is similar to that of cobalt
trifluorido. Impure palladium difluoride has been
obtained by the action of reducing agents on the
trifluoride or of hydrogen fluoride on the dichloride.
Examined by the X-ray spectrograph it appears to
be isomorphous with the other difluorides of the
eighth group. The physical and chemical properties
of all the fluorides mentioned have been tabulated.
M. S. Burr.
Cobalti-pentammines and a new case of
isomerism. C.Duval and (Mme.) Duval (Compt.
rend., 1929,189, 537—538).— The following new com-
pounds were obtained by the action of freshly-prepared
silver hydroxide on the compound [CoC1(NH3)5]C12, the
compound [Co(H20)(NH3)6](0H)3 being formed as an
intermediate product and decomposed at 70— 100° by
the appropriate acid or its alkali metal salt: borato-
pentamminecobaltic chloride, [CoBO2(NH3)5]CI2; di-
chromalopentamminecobaltic chloride,
[CoCr20-(NH3)BCI; cobalt phosphatopentammine,
[CoP04(NHJ3)5]; sodium cobaltipentamminopyrophos-
phate, Na[CoP20 7(NHJ3)5 ; sodium coballipentammino-
benzenepentacarboxylate, Na2[CoC6H (C02)5(NH3)5] ;
sodium cobaltipentamminomellitate,
Na3[CoCe6(C02)6(NH3)5]. The two following pairs of
complexes have the same compositions but different
electrolytic valencies (radical isomerism): cobalt
persulphatopentamminecobaltic sulphate,

[CoS04(NH3)5]S04 (orange); and sulphatopent-
amminecobaltic chloride, [C0S04(NHJ3)5CI (rose);
cobalt ferricyanapentammine, [Co{Fe(CN)e(NH?3)H

(brown), and potassium cobaltiferrocyanide,
K[Co{Fe(CN)6&}(NH 3)5].

J. Grant.
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Ferrocyanomolybdates and analogous com-
pounds of ruthenium and osmium. G. A. Bar-
bieri (Atti R. Acead. Lincei, 1929, [vi], 9, 1015—
1019).— The canary-yellow, crystalline compound
formed by the action of ammonium acetate on the
reddish-brown, gelatinous precipitate obtained by
the interaction of a molybdate and a ferrocyanide in
acid solution (A., 1928, 160) is readily convertible
into the corresponding silver compound,
Ag4Fe(CN)6,2M003,H20, the existence of the com-
plex [Fe(CN)6,2M003j being thus indicated. Tho
ammonium compound probably has the structure
[M003(CN)3Fe(CN)3aM003](NH4)4. The corresponding
ammonium ruthenocyanomolybdate,
(NH4)4Ru(CN)g,2M003,3H20, and

osmiocyano-
molybdate were also prepared.

T. H. Pope.

Modification of Glocker's method of quantit-
ative analysis by means of X-ray absorption.
N. H. Moxnes (Z. physikal. Chem., 1929, 144, 134—
136; cf. A., 1925, ii, 270).—Preliminary. The
original method of Glocker and Frohnmayer has been
modified by substituting for a continuous X-ray
spectrum a line spectrum as the basis of the absorption
measurements. F. L. Usher.

Simple sensitive method of spectrographic
chemical analysis. E. Viterbo (Annali Chim.
Appl., 1929, 19, 329—333).—A small drop of the
solution to be examined is placed between the smooth,
plane ends of two horizontal metal rods 2 mm. in
diameter placed about 1 mm. apart. When the
liquid has evaporated a condensed spark is passed
between these electrodes, which may be of zinc,
cadmium, or, better, magnesium. With a quartz
spectrograph with a 0-01 mm. slit, the exposure used
is a few seconds. Tho method is highly sensitive and
permits of tho detection, for example, of less than
6-4 x 10*10 g. of silver. T. H. Pope.

Rapid qualitative analysis. Il. Spot tests
for the commoner cations and anions. G.
Gutzeit (Helv. Chim. Acta, 1929, 12, 829—850).—
The use of the reactions previously described (this vol.,
898) and of some supplementary reactions as spot
tests is explained, and a scheme for systematic
analysis in this way is given. R. Cuthinr.

Photographic method for the determination
of coloured solutions with special reference to
the visual purple. R.J. Lythgoe and K. Tansley
(J. Physiol.,, 1929, 68, 45— 48).— The photographic
effect of light passing through the unknown solution
is compared with that passing through a neutral tint

wedge. E. Boyland.
Theory of physical titration. E. N. Gapon
(Ukraine Chem. J., 1929, 4, 149— 153).— Physical

titration is defined as titration in the course of which
neither the titrated nor the titrating substance
undergoes any change. Examples are the titration
of a mixture of ethyl alcohol and water with benzene
until separation into two layers occurs, and the
titration of benzene with a mixture of ethyl alcohol
and water until the whole becomes homogeneous.
Using the data of Lincoln (A., 1900, ii, 392) and the
formula of Bancroft (J. Physical Chem., 1897,1,786),
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the physical method of titration is found to be quite
satisfactory. A. Fredian.

Dilution in colorimetric hydrogen-ion meas-
urements. . Isohydric indicator methods for
accurate determination of pa in very dilute
solutions. E. H. Fawoett and S. F. Acree (J.
Bact., 1929, 17, 163—204)..—Dilution curves reveal
three types of variation from electrometric pa values:
buffer dilution effects, the effect of carbon dioxide
and alkaline impurities in the water, and differences
inpavalues of the indicator solutions. The incidence
of these variations is examined. By the use of
indicators adjusted at various pavalues the isohydric
indicator method can be used at the usual and at
extreme dilutions. Chemical Abstracts.

Determination of hydrogen-ion concentration
in surgery. E. Simenauer (Arch. klin. Chir., 1928,
150, 193—201; Chem. Zentr., 1929, i, 1972).

Potentiometric titration of acids and bases.
L. Kahtenrerg and A. C. Krueger (Amer. Electro-
chem. Soc., Sept., 1929. Advance copy, 11 pp.;
cf. A., 1928, 1203).— An investigation has been made
of the possibility of carrying out the potentiometric
titration of hydrochloric acid with N-sodium hydroxide
by using as electrodes two simple plates of dissimilar
metals. The electrodes were merely immersed in
the acid solution, which was mechanically stirred, and
the variation in the P.D. between these plates during
the addition of alkali was followed by means of a
potentiometer. With the majority of pairs of metals
used there was a marked inflexion of the titration
curve at the end-point. Tungsten used in conjunction
with most other metals gives a particularly sharp
change of P.D. at the end-point and this change
involves a reversal of polarity when the other electrode
is nickel, cobalt, copper, silicon, chromium, or tin.
In these latter cases the end-point can be determined
to within about 0-1 c.c. by using only a voltmeter
graduated in tenths of a volt to follow the change in
P.D. In order to obtain the most rapid establish-
ment of equilibrium it is recommended that copper,
nickel, Bilicon, or cobalt should be used in conjunction
with tungsten. H. J. T. Ettingham.

Qualitative microanalysis of acids. F. Feigl
and P. Krumhotz (Mikrochem., 1929, Pregl Fest.,
77—86).— Small amounts of boric acid may be
detected by the change in colour (violet to blue) which
occurs on warming a 0-01% solution of quinalizarin
in concentrated sulphuric acid with the substance
dissolved in 1 c.c. of concentrated sulphuric acid.
Nitrates, oxidising substances, and fluorides must be
absent. Purpurin and alizarin-S may be used in
place of quinalizarin, but the reaction is less sensitive.
Traces of chromic acid may be detected by the
reddish-violet colour given with diphenylcarbazide;
mercuric salts and molybdates give similar colours,
but the addition of sodium chloride in the former
case and oxalic acid in the latter prevents interference
by these metals. Traces of silica can be detected by
warming a few drops of a slightly acid solution of the
material with a drop of a nitric acid solution of
ammonium molybdate, followed by addition of an
acetic acid solution of benzidine and a saturated
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solution of sodium acetate. A blue colour develops
if only 0 0001 mg. of silica is present; arsenates and
phosphates must be absent. The foregoing test can
also be utilised for the detection of fluorine, the sub-
stance being warmed with concentrated sulphuric
acid and quartz sand, the.evolved silicon tetrafluoride
being collected in a drop of water, and this solution
tested for silica as above. The tost may be used for
the examination of mineral waters, and will detect
0 001 mg. of fluorine. Nitrates and halogens inter-
fere, and should be previously removed.
H. F. Harwood.

Limits of applicability of indicators in simple
pa determinations. Il. J. Eisenbrand (Pharrn.
Ztg., 1929, 74, 1287— 1289; cf. this vol., 1157).—The
application of indicators to pa determinations in non-
aqueous solutions on the basis of the mathematical
equations previously given for aqueous solutions is
not possible. Errors are caused by the alteration in
the degree of dissociation of the indicator, and the
absence of hydroxyl ions from many solvents. The
presence in the solution of albumin and other sub-
stances of high mol. wt. also affects the pHdetermin-
ation. The equations can be utilised only in the
special case of a mixture of water with another
solvent, the concentration of which varies within only
narrow limits. Rapp’s attempt to utilisepadetermin-
ationsas a means of affording a more accurate criterion
of the degree of purity of various pharmaceutical pro-
ducts is adversely criticised, and the results are shown
to be valueless for that purpose. The conclusion is
reached that in the examination of pharmaceutical
products the determination of the approximate limits
of the pa value by means of litmus paper is all that is
necessary. H. F. Harwood. '

Simple micro-analytical separation of chlorine
and bromine. L. Moser [with R. Miksch] (Mikro-
chem., 1929, Pregl Fest., 293—295).—The greater
thermal dissociation of hydrogen bromide and iodide
as compared with hydrogen chloride has been utilised
for an indirect determination of chlorine and bromine.
The precipitate of silver chloride or bromide (about
5 mg.) is filtered on a micro-Munro crucible, dried at
150°, and weighed. Six times the quantity of pure
dry ammonium bromide is added and the crucible
heated at 250—300° until all ammonium salt has
volatilised. A second treatment is usually sufficient
to ensure complete conversion of the chloride into
bromide. Silver bromide may be converted into
silver iodide in a similar way by treatment with
ammonium iodide. H. F. Harwood.

Determination of perchlorate. O.S.Fedorova
(Z. anal. Chem., 1929, 78, 249—268).—The colori-
metric method of Hahn (cf. B., 1926, 404) for the
determination of perchlorate in saltpetre has been
extended to the determination of small amounts in
electrolytic baths containing chlorate, perchlorate,
and chloride. Contrary to Hahn’'s statement, the
presence of chlorates was found to have an appreciable
effect on the colour of the methylene-blue reagent;
hence it is necessary that the standard solutions used
for comparison should contain an amount of chlorate
approximately similar to that in the solution under
examination. To 0-1—0-2 c.c. of the solution is
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added 0 -1 c.c. of 40% potassium nitrate solution, the
whole is diluted to 0-3 c.c., and 5 o.c. of the zinc
sulphate-methylene-blue reagent are added, the result-
ing liquid being matched against standards. Not more
than 0-75% of potassium nitrate, 0-9% of ohlorate,
or 0-5% of chloride should be present ill the final
test solution, and under these conditions 0-0004% of
perchloi-ato can be detected. Chromates if present
must bo previously removed by precipitation with
load acetato. Tho above method is considered mote
satisfactory for the determination of small quantities
of perchlorate than the titanous chloride volumetric
method of Spitalski and Jofa, which consumes con-
siderable time. Attempts to utilise a-phenyl-p-
diethylaminoethyl p-nitrobenzoate hydrochloride as a
reagent for perchlorates yielded no satisfactory results.
H. F. Harwood.
Determination of iodine, especially in minute
quantities [in organic substances]. J. Schwai-
bold (Z.anal. Chem., 1929,78,161— ISO).— Numerous
published methods for the determination of iodine
have been tested for their usefulness in determining
minute amounts such as occur in soils, plants, and
various other organic materials. Direct combustion
of organic materials in oxygen combined with absorp-
tion of any iodino volatilised by potassium carbonate,
heating the carbonato and the ash together until
white, and extracting the residue with water yields a
solution containing all the iodine as potassium iodide
together with only small quantities of alkali salts.
Tho iodine can be determined colorimetrically after
extraction with chloroform; a modification of this
method is doscribed in detail. Alternatively, the
iodide may be oxidised to iodatc by boiling with
chlorine v-ater or with O-IN-chloroamine solution;
the iodate is then determined by addition of iodide
and hydrochloric acid and titration of the liberated
iodine. Periodate may be determined in the presence
of iodate by treating the neutral solution with boric
acid and iodido, whereby reduction to iodate is effected
with liberation of iodine; after titration with tkio-
sulphate hydrochloric acid may be added and the
total iodate determined by again titrating with
thiosuiphate. A. R. Powell.

Apparatus for micro-determination of sulphur
dioxide in air. A. C. Rottinger (Mikrochem.,
1929, Pregl Fest., 313—314).—An apparatus which
permits of the determination of sulphur dioxide when
using only 1—2 litres of air is described. The air is
aspirated through 0-01N-iodine solution, which is
subsequently titrated with 0-OllV-thiosulphate.

H. F. Harwood,

Micro-determination of selenium and tellur-
ium in organic compounds. H.D. K. Drew and
C. R. Porter.— See this voh, 1323.

Drop method for detection of nitrite ions in
presence of other anions. N. M. RoxsirixA (J.
Russ. Phys. Chem. Soc., 1929, 61, 897— 898).—0-004
Mg. of nitrite ion contained in 0-05 c.c. of solution
can be detected by the use of test-papers dipped in
solutions in acetic acid of benzidine, a rose-yellow to
deep red coloration being obtained according to the
concentration of nitrite. The solution examined
should be made alkaline before applying the test.
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Cations arid other anions, with tho exception of
chromate, do not interfere with this test; in the
presence of chromate, barium chloride should first be

added in excess. R. Truszkowski.

Determination of nitrates in bismuth carbon-
ate. G.J. W. Ferrey.—See B., 1920, 850.

Availability of the isomeric aminonaphthol-
sulphonic acids for the colorimetric determin-
ation of phosphorus. B, Vasarhetyi (Mikro-
chem., 1929, Pregl Fest., 329—337).—The action of a
number of different aminonaphthol-sulphonic acids
and -disulphonic acids in reducing the complex
phosphomolybdic acid to blue molybdenum oxides
has been investigated, and compared with that of
I-amino-P-naphthoi-4-sulphonic acid. With the latter
Acid the maximum blue colour develops more rapidly
than wiidn other isomeric acids aro used, but some of
the latter give a deeper colour. The rapidity of
development of the blue colour with the different
isomerides depends mainly on the relative positions of
the sulphonic and amino-groups in the molecule, and
to a smaller extent on the positions of the amino- and
hydroxyl groups. The presence of large amounts of
many salts, such as sodium chloride, ammonium
sulphate, etc., hinders the reduction, and with 1-amino-
P-naphthol-4-sulphonic acid silica (as potassium
silicate) interferes. H. F. Harwood.

Determination of degree of oxidation of some
insoluble phosphates. A. Corani (Bull. Soc.
chim., 1929, [iv], 45, 621—623).—The amount of
metallic oxide in uranous, molybdous, and ferrous
phosphates is determined as follows. The phosphate
is dissolved by heating at 200*iri a sealed tube with a
known volume of standard potassium dichromate
solution (83— 6 g. per litre) to which 4 Vol.-% of
sulphuric acid has been added. After complete disj
solution the unreduced dichromate is titrated by oric
of tho usual methods, the difference giving the amount
of dichromate necessary for the oxidation of the
metallic radical to the higher valency stage. In the
case of uranous chlorophosphate, where tho above
procedure is inapplicable, the substance is melted in a
vacuum with a largo excess of sodium pyrophosphate,
dissolved in water in an atmosphere of carbon dioxide,
and the solution is then titrated with permanganate.

O. J. Walker.

Accuracy of the Gutzeit method for [deter-
mining] arsenic. J. R. Nerter (J. Assoc. Off.
Agric. Chem., 1929, 12, 332—341).—In a series of
determinations of arsenic residues on fruit sprayeq
with lead arsenate, observations were made of the
effects on the accuracy of such factors as size of the
aliquot portion, absorption and evolution temper-
atures, method of preparing the mercuric bromide
strips, and the point in the procedure at wliich the
stannous chloride is added. The variations in the
results were within the normal limits of accuracy of
the method. H. J. D ow'DEN.

Polarographic studies with the dropping
mercury cathode. V. Electro-reduction in.
acidic solutions of arsenious oxide. K. KaClb*
kova (Coll. Czech. Chem. Comm., 1929, 1, 477-—492),
— A polarographic investigation with the dropping
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mercury cathode of solutions of arsenious oxide in
0-127- and Ar-hydrochloric acid has been made.: The
current-voltage curve .exhibits four sudden rises and
two maxima. The first rise in the curve is due to the
electro-reduction of arsenious acid to arsenic, probably
by the primarily .deposited hydrogen, the second rise
is due to the formation of arsine, the third increase,
which is followed by a prominent maximum, is
ascribed to the absorption of positively-charged dis-
sociation products of arsenious acid, whilst the fourth
rise is attributed to the evolution of hydrogen from
hydrogen ions of the acid. Similar results were
obtained with sulphuric and nitric acid of various
concentrations, and the form of the curve was un-
changed by the addition of CV-calcium chloride and
of 327rpotassium chloride. The addition of acetic
acid and of propionic acid to a solution of arsenious
oxide in ~-hydrochloric acid resulted in a marked
change in the shape of the curve, whilst the addition
of O'OO0ldf-solutions of methylene-bluo and of
fuchsin hydrochloride suppressed the dissociation of
the arsenious acid as indicated by the practical dis-
appearance of the second maximum,

A. |I. Vogel.
Potentiometric titrations with potassium
ferricyanide in alkaline solution. I. Vanadium

and hyposulphite. 1l. Arsenic, antimony, tin,
and thallium. C. del Fresno and L. Vaides (Z.
anorg. Chem,, 1029, 183. 251—257, 258—262).—
I. Vanadyl sulphate may be titrated potentio-
metrically with potassium ferricyanide in presence
of sodium hydroxide at the ordinary temperature,
but if ammonia, sodium carbonate, or borax is added
a higher temperature (70°) must be used, or constant
values of the potential will not be reached sufficiently
quickly. An attempt has been made to determine
vanadium and chromium in a mixture, but the first
jump in the potential comes too soon. Potassium
ferricyanide can be satisfactorily titrated with
vanadyl sulphate if the ferricyanide is first warmed
to 50—6£)° in a vacuum to remove dissolved air before
making alkaline. Sodium hyposulphite may also be
titrated by alkaline ferricyanide, but it must be kept
in a current of nitrogen.

1. Solutions of stannous chloride, sodium arsenite,
and antimony trichloride may be satisfactorily
titrated in alkaline solution with potassium ferri-
cyanide by the potentiometric method. The titration
of stannous chloride must be carried out in an
atmosphere of nitrogen. The titration of thallium
gave results about 1% too low. With a high alkali
content the potential reaches a constant value too
slowly, and with a low one oxidation is incomplete.

M. S. Burr.

Micro-determination of carbon by Nicloux’
method in dilute aqueous solutions. A. Boivin
(Compt. rend. Soc. Biol.,, 1929, 100, 273—276;
Chem. Zentr., 1929, i, 1842).— Loss of carbon due to
formation of carbon monoxide is avoided by dis-
solving the substance in water with sodium sulphate
and drying in a vacuum to produce a large surface.
Solutions poor in carbon are evaporated with sodium
sulphate in a vacuum over sulphuric acid, and the
residue is “ washed ” with dry sodium sulphate into
Nicloux’ apparatus. A. A. Eldridge.
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Determination of carbon in iron and iron

alloys. N. A. Ziegter.—See B., 1929, 854.

Determination of carbon dioxide in carbonates
which may contain sulphides. R. Cnhandellb
(Bull. Soc. chim. Belg., 1929, 38, 248—254).—In a
modification of the ordinary direct gravimetric
method, the carbonate sample is dissolved by means
of phosphoric acid containing potassium dichromate
to oxidise any sulphide present. Accurate results
are obtained even in presence of largo amounts of
sulphide. 0.J. Walker.

Detection of alkali metal salts in mixtures of
soluble salts and in silicates. N. A. Tananaev
(J. Russ. Phys. Chem. Soc., 1929, 61, 815—822).—
A method for detecting alkali metals (sodium and
potassium) in the presence of salts of tin, antimony,
lead, silver, bismuth, cadmium, copper, aluminium,

chromium, iron, cobalt, nickel, zinc, manganese,
barium, strontium, calcium, and magnesium is
described. If the salts are chlorides or nitrates their

solutions are directly evaporated with an excess of
oxalic acid, but if they are sulphates they are first
converted into chlorides by treating with barium
chloride. The solution is evaporated to dryness and
ignited, when the metals remain either as carbonates
or oxides or in the metallic state (Hcrschkovitsch,
A., 1921, i, 495). On boiling-with water the solution
will be alkaline if either sodium or potassium is
present. Potassium is detected by Cuttica’'s method
and sodium by Kolthoff’'s method (A., 1927, 436).
In the case of silicates the powdered silicate is first
heated with hydrofluoric acid.

Detection of sodium with potassium anti-
monate. W. Bottger (Mikrochem., 1929, Pregl
Fest., 14— 19).—Under the microscope 0-001 mg. of
sodium can be detected by the reaction with potass-
ium antimonate. For microchemical tests a solution
of the reagent is best made by treating 0-05 g. with
5c.c. of water at 50° for several minutes, and decant-
ation of the solution from undissolved material.
Large amounts of potassium salts do not affect the
reaction, but magnesium salts interfere and must be
removed before making the test.

H. F. Harwood.

Volumetric determination of silver in the
presence of halides and cyanides. H. Baines
(J.C.S., 1929, 2037—2041).—Previous methods are
inapplicable to cases where silver halides are dis-
solved in the presence of unknown quantities of
potassium cyanide. In this proceduro iodine is
added until a faint opalescence of silver iodide is
produced and thus the potassium cyanide in excess of
that necessary to keep the silver in solution is deter-
mined. The silver is determined by the further
amount of iodine which has to be addod to decompose
the potassium argentocyanide into the metallic
iodides and cyanogen iodide. Starch is used as
indicator. The solution must be neutral or slightly
alkaline and of a dilution at which the final end-point
is not interfered with by cyanogen iodide. The
method is shown to bo accurate to within 0-14%.

J. G. A. GRLFFITnS.
determination of silver.
(Ber., 1929, 62, [51,

A. Freiman.

Complex-chemical
F. Feigl and J. Tamchyna
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1897— 1901).— The solution of the silver salt is heated
to boiling with 2% mercuric cyanide solution and
O-lA-sodium hydroxide is gradually added until
phenolphthalein is rendered pink; after cooling, the
silver cyanide is collected, washed with water and very
dilute nitric acid, dried at 110°, and weighed. |If
lead is present, the silver and part of the lead are
precipitated [as AgCN and Pb(OH)2] by excess of
alkali hydroxide; lead hydroxide is extracted from
the filtered precipitate by 1% nitric acid. In neutral
solution silver is determined volumetrically after
addition of mercuric cyanide by titration with
OTA-sodium hydroxide in presence of phenolphthalein
or Congo-red. In acid solution preliminary neutralis-
ation by barium carbonate is necessary. Altern-
atively, sodium hydroxide may be added to the
solution at 70— 80° until a slight permanent turbidity
results and the titration may be completed as usual
or the solution may be neutralised by sodium hydr-
oxide in presence of methyl-red previous to addition
of mercuric cyanide. The process is not complicated
by the presence of thallium. Lead, if present in
neutral solution, is precipitated by addition of sodium
sulphate. H. Wren.

Radiometric micro-analysis. R. Ehrenberg
(Mikrochem., 1929, Pregl Fest., 61— 68).—An account
of the methods of determining small quantities of
calcium, potassium, sodium, ammonium, sulphate,
phosphate, and carbonate by the radiometric method,
thorium-JB being employed as the radioactive material.

H. F. Harwood.

Determination of calcium carbide in technical
calcium cyanamide. D. Strohal.—See B., 1929,
775.

Determination of strontium and barium. L.
SzebellGdy (Z. anal. Chem., 1929, 78, 198— 206).—
At 17°, 1 part of strontium bromide dissolves in 12-4
parts of anhydrous isobutyl alcohol, whereas 1 part of
barium bromide requires 10,800 parts of the alcohol for
complete dissolution, A method for separating the
two elements is based on this difference in solubility;
the solution containing about 0-5 g. of the two
nitrates is evaporated to dryness with 50 c.c. of
hydrobromic acid, and the bromides are dried at 100°
for 1 hr. The dried salts are ground with 2—3 c.c.
of isobntyl alcohol, a further 10 c.c. of alcohol are
added, the mixture is heated at 110° for 10 min., and,
after settling, the clear liquor is decanted through a
small filter. The filtrate is evaporated to dryness,
the residue moistened with a few drops of water,
about five times its weight of ammonium sulphate
added, the mixture heated gently at first, then to
bright redness, and the residue weighed as strontium
sulphate. The barium bromide on the filter is dis-
solved in 25 c.c. of hot water, the solution evaporated
to a syrup, treated with 2—3 c.c. of hydrobromic acid,
and heated to obtain the dry bromide as before. The
alcohol treatment is repeated and the weight of
strontium sulphate added to that already obtained.
The barium bromide residue is repeatedly treated as
before until the weight of strontium sulphate obtained
in an extraction is less than 5 mg. The barium salt
is then dried at 180° and weighed. From the total
Weight of strontium sulphate obtained 0-5 mg. is
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subtracted for every extraction made and added to the
weight of barium bromide. A.R. Powell.

Detection and determination of minute
amounts of magnesium. F. L. Hann (Mikro-
ehem., 1929, Pregl Fest., 127— 139).— Small

amounts of magnesium may be detected and deter-
mined colorimetrically by means of an alkaline
solution of 1:2:5: 8-tetrahydroxyanthraquinone,
the colour changing from reddish-violet to corn-
flower-blue; 0-001 mg. of magnesium in 1 c.c. of
solution can be detected by this reaction. In apply-
ing the method to the determination of magnesium
in aluminium alloys the greater part of the aluminium
must be removed by saturating the solution with
hydrogen chloride at 0° after addition of ether before
the magnesium is determined. Amounts of magnes-
ium of the order of 0-000001 mg. may be detected by
carrying out the reaction in capillary tubes, special
precautions being necessary to ensure accuracy;
details of the procedure are described.
H. F. Harwood.

Micro-determination of magnesium with
8-hydroxyquinoline, and its separation from
calcium. R. Strebinger and W. Reie (Mikro-
chem., 1929, Pregl Fest., 319—322).— The ammoniacal
solution of the magnesium salt containing ammonium
chloride is heated at 70°, and an excess of a 1% alco-
holic solution of the reagent added. After 20 min.
the liquid is filtered through a Pregl filter tube, the
precipitate washedwith hot water containing ammonia,
then with alcohol, dried at 105° for 20 min., and
weighed as Mg(COHEB0N)22H20. In the separation
from calcium, the latter is first precipitated as oxalate
in acetic acid solution, the filtrate neutralised with
ammonia, ammonium chloride added, and the
magnesium  precipitated as above. When only
minute amounts (0-04 mg.) of calcium are present
with 5 mg. of magnesium, no precipitation of calcium
oxalate takes place, even after the solution has been
kept for several days. H. F. Harwood.

Identification of lead in any form by means
of three successive microcrystalline tests. G.
Denigj&s (Bull. Soc. chim., 1929, [iv], 45, 678—680;
cf. A., 1919, ii, 523).—The lead compound is con-
verted successively by means of potassium bromide
and potassium iodide solutions into lead bromide,
potassium lead iodide, and lead iodide. The crystals
of these three substances can be identified micro-
scopically. The method is applicable to all soluble
and insoluble compounds of lead, except lead sulphate,
which requires a modified procedure.

0. J. Walker.

Determination of lead peroxide. A. V. Pam-
eitov and others.—See B., 1929, 850.

Separation of lead and bismuth. H. Biumen-
thatl (Z. anal. Chem., 1929, 78, 206—213).—The
nitrate solution of the-two metals is treated with an
excess of 10% sodium carbonate solution until a
heavy precipitate of lead carbonate is obtained, nitric
acid is added drop by drop until the solution is just
acid to methyl-orange, and, after boiling to expel
carbon dioxide, an emulsion of freshly-precipitated
mercuric oxide is stirred in until a slight excess is
present whereby all the bismuth is precipitated as
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basic nitrate. The solution is diluted with 100 c.c.
of cold water, set aside over-night, and filtered. The
precipitate is washed with a cold 0-1% solution of
potassium nitrate and dissolved in dilute nitric acid;
the bismuth is precipitated as phosphate for weighing.
For the determination of bismuth in impure lead the
metal is dissolved in nitric acid, the solution rendered
slightly alkaline with sodium carbonate, just reacidi-
fied with nitric acid, treated with 6 c.c. of 5% mangan-
ous nitrate solution, and boiled with 4 c.c. of A-per-
manganate. The precipitate of manganese dioxide
contains all the antimony, arsenic, tin, and bismuth;
it is dissolved in hydrochloric acid, the solution
treated with hydrogen sulphide, the bismuth separated
by digestion of the sulphides with sodium sulphide,

dissolved in nitric acid, and separated from the
remaining lead by the mercuric oxide method.
A. R. Powell.
Detection of thallium. A. J. Steenhauer

(Mikrochem., 1929, Pregl Fest., 315—318).—Photo-
micrographs are given of the crystalline precipitates
given by solutions of thallium salts with sodium

thiosulphate, ammonium molybdate, picric acid,
ammonium thiocyanate, ammonium dichromate,
mercuric thiocyanate, and tartaric acid. Of the

above, the last four are the most suitable for the
detection of thallium. H. F.Harwood.

Rapid microchemical determination of copper.
0. Spactt and J. Dick (Z. anal. Chem., 1929, 78,
241—244).—An adaptation of the authors’ previous
method (cf. A., 1927, 746) to the determination of
minute amounts of copper. The copper is precipi-
tated as the compound [Cu(C5H5N)2](SCN)2, and
weighed after drying for 10 min. in a vacuum at the
ordinary temperature. H. F. Harwood.

Electrometric determination of copper. I
Miller and Rudolph's method. Il. Applic-
ation of Volhard's method to electrometric
analysis. M. E. Pring and J. F. Spencer (Analyst,
1929, 54, 509—516, 576—581).—I1. Miuller and
Rudolph’s method (A., 1923, ii, 880) of reducing the
solution of cupric salt by sodium hydrogen sulphite,
heating at 70°, and titrating with potassium thio-
cyanate, using a copper electrode, is very sensitive to
changes of temperature, concentration of hydrogen
sulphite, and time taken for the operation; since no
constant error was found no correcting factor could
be used. The possibility of obtaining concordant
results is regarded as remote. Sulphur dioxide was
not satisfactory as a reducing agent, as reduction was
incomplete even on boiling.

1.
004A) is saturated with sulphur dioxide, and OTA-
potassium thiocyanate solution is added, whereby
cuprous thiocyanate is precipitated, and the solution
boiled to expel all sulphur dioxide. Water is added,
and when cold a silver plate and a OTA-calomel
electrode are inserted and the excess of thiocyanate is
titrated with OTA7-silver nitrate solution. To obtain
a sharp end-point the rate of change of E.M.F. with
changing amount of silver nitrate is plotted against
the volume of silver nitrate added, and the titration
is finished slowly. The presence of iron and zinc
does not interfere with the accuracy of the titration,

The copper solution (not more dilute than
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and the experimental and calculated values agreed
very closely. D. G. Hewer.

Application of the thiocyanate method for the
precipitation of copper in the confirmatory tests
for cadmium and antimony [in Noyes’ scheme
of qualitative analysis]. A. F. Daggett (J. Amer.
Chem. Soc., 1929, 51, 2758—2759).—The part of the
ammoniacal solution remaining after confirming
copper is slightly acidified and 5 c.c. of A-potassium
thiocyanate solution are added; the solution is boiled,
then 0-5 g. of sodium sulphite is added, and the
cuprous thiocyanate precipitate, coagulated by
further boiling, is filtered off and the filtrate examined
for cadmium by means of hydrogen sulphide. A
similar procedure may be used to prevent copper inter-
fering with the test for antimony. S. K. Tweedy.

Rapid microchemical determination of mer-
cury. G. Spactt and G. Sucitj (Z. anal. Chem.,
1929, 78, 244—247)—The method previously
described (this vol., 901) for the precipitation and
weighing of mercury in the form of its compound
(Hgl4)(Cu en2), has been applied to the determination
of minute amounts of the metal. It offers the
advantage that the determination can be carried out
directly in solutions containing aqua regia after
neutralisation with ammonia and ethylonediamine.

H. F.Harwood.

Electrometric titration of iodomercurates.
L. Maricq (Bull. Soc. chim. Belg., 1929, 38, 259—
264).—The iodomercuric ion can be accurately
determined by electrometrie titration with mercuric
chloride, in the presence or absence of iodides, the
reaction being Hgl4"+H g++— > 2Hgl2

C. W. Gibby.

Use of Nessler's reaction for the rapid char-
acterisation of mercury oxycyanide and its
detection in mercuric cyanide. J. Goise (Bull.
Soc. Pharm. Bordeaux, 1928, 66, 209—211; Chem.
Zentr., 1929, i, 2088).—A 1% solution of the sub-
stance (2 c.c.) is treated with 5% potassium iodide
solution (5 c.c.), ammonia solution (1 c.c.), and sodium
hydroxide solution (1 c.c.), when a brown precipitate
is obtained owing to the intermediate formation
of potassium mereuri-iodide: HgO0+4KI+H 20 =
K2Hgl4-f 2KOH. A. A. Eldrldge.

Use of potassium iodide for the rapid detection
of mercury [ions] in mercuric cyanide. J. Golise
(Bull. Soc. Pharm. Bordeaux, 1928, 66, 206—209;
Chem. Zentr., 1929, i, 2087).—In presence of sul-
phuric acid, potassium iodide is a satisfactory reagent
for concentrated solutions of mercuric cyanide; for
dilute solutions antipyrine is added to produce a
precipitate or an opalescence in the potassium
mereuri-iodide solution. A. A. Eldridge.

Gravimetric analysis with Kuhlmann's micro-
balance. [Determination of aluminium.] A.
Benedetti-Pichter (Mikrochem., 1929, Pregl Fest.,
6— 13).— Aluminium may be determined by precipit-
ation with 8-hydroxyquinoline in the presence of
ammonium acetate. The precipitate is washed with
cold water and dried in a current of air for 5 min. at
140°. A special form of drying tube for use with this
and other micro-precipitates is described.

H. E. Harwood.
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Use of 8-hydroxycpiinoline in separations of
aluminium. G.E.F.LundetrandH.B.Knowles
(Bur. Stand. J. Res., 1929, 3, 91— 96).— Aluminium
alone is precipitated by S-hydroxyquinoline from
ammoniacal solutions containing in addition phos-
phorus, arsenic, fluorine, and boron; from ammoniacal
solutions (to which hydrogen peroxide has been added)
containing in addition yanadium, tantalum, niobium,
titanium, and molybdenum; and from ammonium
carbonate solutions containing, in addition uranium.
For separation from beryllium, Kolthoff and Sandell
(A., 1928, 981) precipitate in acetic acid solution with
8-hydroxyquinolino. The precipitate in each case
has the formula AI(C9H60N)3, and may be weighed as
such after drying at 110“ (Berg, A., 1927, 436, 639,
674, 745,847,848; 1928,39; this vol., 286), but it is
preferable to destroy the organic matter with nitric
and sulphuric acids and precipitate the aluminium

with ammonia as usual. C. Hollins.
Quantitative analysis of gallium. [11l. A.
Bruk1 (Monatsh., 1929, 52, 253—259; cf. this vol.,

670).—Methods, depending on the precipitation of
gallium by “ cupferron ” after the removal of inter-
fering metals, for the quantitative separation of gall-
ium from titanium, zirconium, thorium, vanadium,
molybdenum, tungsten, and the rare-earth metals
are described. J.A.V.Butler.

Microchemical permanganate determinations.
-J. Mika (Z. anal. Chem., 1929, 78, 268—297).—In
microchemical titrations with permanganate a
correction for the excess of solution used is always
necessary. This may be obtained by titrating in all
cases to a definite tint, a solution of cobalt ammonium
sulphate being utilised as a comparison liquid, and
subtracting the amount of a similar titration carried
out on pure water. The 0-01AT-permanganatc used
can bo directly standardised microchemically against
sodium oxalate; the factor so obtained.is about 0-3%
less than that given by the macrochemical standardis-
ation with either sodium oxalate or sodium thio-
sulphate, hence specialcare must be taken that all
the materials used are free from reducing substances.
If the permanganate be. standardised against
001Ar-thiosulphatethe results agree, whether obtained
in the microchemical or macrochemical way. The
microchemical determination of manganese by the
Fischer-Volhard method requires the titration to be
carried out in the presence of zinc acetate and acetic
acid, preferably in a solution of pa 5-0. The excess
of permanganate used must be determined by centri-
fuging the solution after titration, and withdrawing a
portion of the clear liquid, which is then titrated with
0-01Ar-thiosulphate after addition of potassium iodide.
Details are given of a form of inicro-weight-burette
which is also suitable for the titration of hot solutions,
and of a device for effecting the removal of a known
amount of the cloar solution after titration.

H. F. Harwood.

Determination of manganese and iron by
successive titrations with permanganate. J.
Tetetov and (Mme.) N. Andronikov (Bull. Soc.
chim., 1929, [iv], 45, 674—677).—Ferric hydroxide
and hydrated manganese dioxide are precipitated
from the solution containing ferrous and manganous
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salts by means of sodium hydroxide and hydrogen
peroxide. The precipitate is collected and well washed,
and the manganese is determined by treatment with
oxalic acid in presence of sulphuric acid and titration
of the excess oxalic acid with permanganate solution
in the usual way. The iron is then reduced to the
ferrous state by filtering the solution slowly through
a layer of electrolytic cadmium, and is titrated in turn
with permanganate solution. 0. J. Walker.

lodometric determination of [ferric] iron.
E. H. swift (J. Amer. Chem. Soc., 1929, 51, 2682—
2689).—The conditions essential for the accurate
(02%) determination of ferric iron by addition of
potassium iodide and acid and titration with thio-
sulphate are elucidated experimentally. Sulphuric
acid is less suitable than hydrochloric acid. The
accuracy of the method is only apparent, however,
since the reaction is incomplete and this is com-
pensated by an oxygen error. S. K. Tweedy.

Potentiometric determination of iron with
permanganate solution. T. Heczko (Z. anal
Chem., 1929, 78, 247—249).— A suitable comparison
electrode (which permits of the end-point being
marked by a reversal of the direction of the current)
for use in the potentiometric titration of ferrous salts
by permanganate consists of a 0-5% solution of
vanadium pentoxide in dilute phosphoric acid con-
taining a few drops of OTN-ferrous sulphate. The
solution is employed in an Emich filter tube in the
manner previously described (A., 1928, 1345).

H. F. Harwood.

Two new reversible oxidimetric indicators,
and their use with permanganate. J. Knop
(Chem. Listy, 1929, 23, 366—375).— See this vol., 670.

Volumetric determination of iron, using
potassium permanganate in the presence of the
oxidimetric indicators erioglaucin A and erio-
green B. J. Knof and (Mi11e.) O. K ubelkova
(Chem. Listy, 1929,23, 399—402).— See this vol., 670.

Oxamide, a reagent for nickel. J. Liska
(Chem. Listy, 1929, 23, 402—403).—.The presence of
0-1 mg. of nickel in 1 c.c. of solution can be demon-
strated by the addition of crystalline oxamide, after
which the solution is heated to boding and 20%
sodium hydroxide solution added, when an intense
yellow coloration is obtained. This reaction, which
is less delicate than that of Tschugaev, is not adapted
to the determination of nickel. R. Truszkowski.

Identification of vanadium and cerium, using
hydrogen peroxide. J. Lukas and A. Jilek
(Chem. Listy, 1929, 23, 417—419).—30% Hydrogen
peroxide solution produces a brown coloration on
addition to solutions of vanadium in dilute sulphuric
acid. A yellowish-green coloration, discharged by
boric acid, is given under these conditions by solutions
containing molybdenum. Neutral solutions of cerium
salts give a yellow or orange coloration in the presence
of 30% hydrogen peroxide solution and of quinine
hydrochloride. R. Truszkowski.

Quinhydrone electrode. G. E. Cutien (J
Biol. Chem., 1929, 83, 535— 538).—A modification of
the electrode of Cullen and Biilmann (A., 1925, i,
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.1201) which eliminates errors due to loss of carbon

dioxide is described. C. It. Harington.

Apparatus for continuous purification of
mercury. E. Botolfsen (Bull. Soc. chim., 1929,
[ivl, 45, 782—784).—The mercury is drawn by a
water pump up a long tube standing in a reservoir;
an inlet tube drawn to a fine point admits air at the
bottom of this tube so as to break up the column of
mercury into small portions. The tube is bent twice
at right angles, thus delivering the mercury into a
funnel with narrow end through which it passes in a
finely-divided state into a column of purifying liquid,
atthe bottom of which it collects and is thence passed
hack into the reservoir. A diagram and dimensions
are given. - C. A. Silberrad,

Graduated burette with calibrated globe
attached for accurate volumetry. A. Tian (Bull.
Soe. chim., 1929, [iv], 45, 778—782).—For very
accurate volumetric work, e.g., when the result
depends on the difference between two much larger
measurements, a burette with very open scale (20 cm.
for 10 c.e.) is surmounted by a calibrated globe con-
taining 40 c.c. It is shown that for maximum
accuracy (i) 5 min. should elapse before reading;
(ii) the precision of reading is considerably increased
by such a scale; but (iii) correction for dilatation
must bo made, if the temperature of reading differs
from that of calibration by more than 0-5°:«

C. A. Silberrad.

Improved stopcock for gas analysis burettes.
W. E .K uentzel (J. Amer. Chem. Soc., 1929, 51,
2759—2760).—The improved four-way cock has
provision for connecting the absorption pipette to
theUnder-side of the barrel. S. K. Tweedy.

Laboratory ozoniser. A. L. Henne (J. Amer.
Chem. Soc., 1929, 51, 2676—2677).—An inexpensive,
efficient ozoniser which is a simplified form of that
described by Smith (A., 1925, ii, 896) is described.

S. K. Tweedy.

Measurement of vacuum during distillation
under reduced pressure. P. Walther (Pharm.
Ztg., 1929, 74, 1289— 1290).— Attention is directed
to the error involved in the preparation of a mano-
meter by filling with mercury a tube previously
evacuated by means of a water-pump, and a number
of manometers suitable for use in vacuum distillations
are described. H. F.

Apparatus for the distillation of sensitive
solutions in a vacuum. H. Kraut, K. Lobinger,
and F, Portitzer (Ber., 1929, 62, [B), 1939— 1941).—
An apparatus is figured and described in which local
superheating of the solution is avoided by causing a
circulation of the liquid by the bubbles of vapour.
Its application to the concentration of enzyme
solutions is discussed. H. Wren.

Distillation under highly reduced pressures.
B. Stemfel (Arch. Pharm., 1929, 267, 484— 486).—
A simple vacuum distillation apparatus is set up and
fitted with a porcelain test-tube in direct communic-
ation with the receiver. The air in the apparatus
is then removed and replaced by hydrogen or carbon
dioxide, and the whole evacuated with a water pump.
The apparatus is then closed and the porcelain tube,

Ilarwool.
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which contains a few grams of metallic calcium (or
magnesium when carbon dioxide is used), is heated at
about 800°. The gases are completely absorbed and
a pressure of 0-05 mm. may be obtained.
S. Coffey.

Apparatus for distillation at very low pres-
sures. H.Il. Waterman and E. B. Ei1sbach (Chem.
Weekblad, 1929, 26, 469).—An apparatus in which
1-bromonaphthalene may be distilled at the ordinary
temperature, and dihromofsosafrole may be distilled
without decomposition, is described. S. I.

Still heads and laboratory rectification
columns. V. Longinov and A. Prianischnikov
(Trans. Inst. Pure Chem. Reagents, Moscow, 1929,
No. 7, 54 pp.).—A study of the effect of height,
diameter, isolation, rate of distillation, reflux ratio,
and the nature of the filling material on the efficiency
of the Hempel column. Abstracts.

Levy.

Chemical

Centrifuge tube with detachable bottom. A.
Friedrich (Mikrochem., 1929, Pregl. Fest., 103—
105).—A new form of tube, the lower portion of
which consists of a small glass cap with ground joint,
is described; the cap can be removed after centri-
fuging together with the precipitate it contains.

H. F. Harwood.

Apparatus for determination of m. p. under
the microscope. G. Kiein (Mikrochem., 1929,
Pregl Fest.,, 192—203).—An improved form of
apparatus for the determination of the m. p. of
substances under the microscope has been devised.
The apparatus is heated electrically, and is availablo
for temperatures between 50° and 350°. The m. p.
temperature is read directly on a thermometer, no
correction being necessary. H. F. Harwood.

Pump for circulating gas of various Kkinds
through a closed system. M. Dolch and K.
Gieseler (Chem. Apparatur, 1928, 15, 229—231,
268—269; Chem. Zentr., 1929, i, 1722).

Removal of dissolved gases from liquids by
vacuum sublimation. J. H. Hibben (Bur. Stand.
J. Res., 1929, 3, 97— 104).— The liquid is introduced
by means of a pipette through a side-tube (which is
then sealed) into the space between the walls of a
Dewar vessel, the space being connected through a
liquid-air trap to a McLeod gauge and mercury-
vapour pump, drying tubes, and oil-pump. The
space is then evacuated and the liquid frozen. The.
inner walls are then cooled by solid carbon dioxide
and ether and the frozen liquid sublimes on to the
cooled under-surface, the released gases being removed
by the evacuating pump. At the end of the operation
the inner wall is warmed and the melted sublimate
falls, back to its original position at the bottom of the
space between the walls, the last traces being trans-
ferred by reversing the sublimation. During the
operation the frozen liquid may be warmed to
accelerate sublimation; for water a jacket at 50— 80°
may be used without melting the ice, so rapid is the
sublimation. The temperature gradient, the tem-
perature of the cooling surface, and the pressure in
the space must be adjusted so that (a) the vapour
pressure of the sublimate at the temperature of the
inner wall is negligible, (6) there is direct condensation
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to solid without liquid phase, (c) the vapour pressure
of each gas in the sublimate must be greater than its
partial pressure in the evacuated space. The applic-
ation of the method to water containing ammonia,
hydrogen chloride, carbon dioxide, or oxygen is
described. For hydrogen chloride condition (c) is
not fulfilled; part of the sublimed ice melts and dis-
solves hydrogen chloride, and there is no removal of
the dissolved gas. Oxygen and carbon dioxide are
completely removed by one sublimation; for ammonia
several repetitions are required. C. Hollins.

Apparatus for the analysis of small samples
of gas. H. R. Ambirer (Analyst, 1929, 54, 517—
522).—The apparatus, which can conveniently deal
with samples of gas from 1 to 15 c.c., consists of two
three-way taps connected with a glass, water-
jacketed measuring bulb (C), absorption bulb (B)
fitted with platinum electrodes and spark gap, or a
platinum spiral, or both. The sample is introduced
into B, then transferred to C for measuring, by observ-
ing the pressure at which the constant volume of bulb
(or bulbs) is filled on a mercury manometer attached to
a scale, C being sealed against any leak by running
mercury to a marked point. After introducing the
absorbent solution into B, the gas is returned, and
after absorption again passed to C and measured.

D. G. Hewer.

Csesium-magnesium photo-cell. V.Zworykin
and E. D. Witson (J. Opt. Soc. Amer., 1929, 19,
81— 89).— Caesium is retained on the surface of
freshly-distilled magnesium without any change in
photo-electric properties. Colour-sensitivity curves
are given for vacuum cells, and for cells containing
argon, helium, and neon. The behaviour of the cells
is practically independent of temperature.

C. W. Gibby.

Photo-electric smoke recorder. E. H. Vedder
(Elec. J., 1929, 26, 199—201).

Chemical Abstracts.

Use of photo-electric cells for polarimetric
measurements. G. Todesco (Nuovo Cim., 1928,
5, 376—390; Chem. Zentr., 1929, i, 2084).

Thermionic valve potentiometer for the deter-
mination of pa with the glass electrode. W. C.
Stadie (J. Biol. Chem., 1929, 83, 477—492).—A
null method for the measurement of the potential of
glass electrodes by a valve potentiometer is described.
The grid, filament, and plate circuits of two valves
are connected in parallel, the plate circuits being
arranged as a Wheatstone bridge which may be
balanced by variable resistances permitting a high-
sensitivity galvanometer to be inserted in the plate
circuit. The potential of a glass electrode in the
grid circuit of one valve may then be measured to
within 0-001 volt. The apparatus is very steady in
action and is free from electrostatic disturbances.
Its sensitivity in measuring potentials through
resistances of from 20 to 600 megohms is 1—4 mm.
of deflexion per millivolt. F. G. Tryhorn.

Electrically conductive antimony mirrors on
glass. S. Mitter (J. Opt. Soc. Amer., 1929, 19,
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101— 102).— Electrically conducting mirrors of anti-
mony may be prepared by the thermal decomposition
of stibine. They are stable in air, and do not sublime
in a vacuum at 300°, but do so below the softening
point of pyrex glass. C. W. Gibby.

Pressure-controlled McLeod gauge. N.
Underwood (J. Opt. Soc. Amer., 1929, 19, 78).—
The mercury in a McLeod gauge is caused to rise by
pressure applied to it in the reservoir by means of an
atomiser bulb. Releasing the pressure brings the
mercury back to its normal position.

C. W. Gibby.

Voltage regulator for gas discharge X-ray

tubes. F. E. Haworth (J. Opt. Soc. Amer., 1929,
19, 79—80).—An improvement on the regulator
described by Bozorth (A., 1927, 502).

C. W. Gibby.

Universal stand for electrolysis with rotating
electrode. A. l. Gunder (Ukraine Chem. J., 1929,
4, 293—295) A. Freiman.

Scopometer. W. G. Exton (J. Amer. Med.
Assoc., 1929, 92, 708—712).—A simple apparatus for
the measurement of turbidity and colour is described.

Chemical Abstracts.

Sources of error and calculation in the meas-
urement of surface tension by the ring method
and macro-balance. G. OrbAn and L. Reiner
(Biochem. Z., 1929, 211, 487— 490).—In the deter-
mination of surface tension by the ring method, the
weight required to detach the ring depends, not only
on the surface tension and radius of the ring, but also
on the ratio of radius (r) to square root of specific
cohesion (a). This cannot be neglected when r is
small. When r/a>3, F(rja) is unity.

J. H. Birkinshaw.

Micro-polarimeter tubes with matt inner
surface. H. Naumann (Biochem. Z., 1929, 211,
239—243).— By the action of hydrofluoric acid a matt
inner surface is produced in black glass micro-
polarimeter tubes. Errors in polarimetric readings
due to reflexion from the inner surface of the tubes
are thus avoided. The tubes can be cleaned without
difficulty. W. McCartney.

Measurement of vapour pressures at high
temperatures by a transference method. K.
Jettinek and G. A. Rosner (Z. physikal. Chem.,
1929, 143, 51—54).—A convenient apparatus is
described for measuring the vapour pressure of solids
at high temperatures by determination of the
quantity of vapour carried over when a current of
inert gas is passed over the material, which is con-
tained in an electrically heated porcelain tube.

H. F. Gitipe.

Nomography. 0. Liesche (Chem. Fabrik, 1929,
437—438).— A diagram is given by which analytical
results may be read, the weight of material taken,
the final weight, the appropriate factor, and the
percentage determined being each read on a separate

vertical axis. S.l.Levy.
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Geochemistry.

Atmospheric ozone. G. M. B. Dobson (J.
Phys. Radium, 1929, [vi], 10, 241—246).— Observ-
ations made during 1920— 1928 on the distribution of
ozone in the atmosphere in different parts of the world
show certain regularities. At a height of 50 km. there
is a layer in which the concentration of ozone is
equivalent to 2 mm. thickness at atmospheric pressure.
The height of this layer is nearly constant, but the
concentration varies. It is greater to the west of a
cyclone and less to the east, the distribution being
reversed for an anticyclone. Whilst the concentra-
tion of ozone at 50 km. is related to the meteorological
conditions, that near the earth’s surface appears to be
unrelated. There is a marked variation of concen-
tration in the 50 km. layer with latitude, the value
being least at the equator and greatest at the poles.
The polar concentration is greatest in the spring and
least in the autumn. Atmospheric ozone cannot
therefore be formed by solar radiation, but probably
results from magnetic disturbances like the aurora.

C. J. Smithells.

Height of the ozone in the upper atmosphere.
Il. F. W. P. Gotz and G. M. B. Dobson (Proc.
Roy. Soc., 1929, A, 125, 292—294).—Measurements
made previously (A., 1928, 1209) have been corrected,
and the average thickness of the ozone layer over
Arosa is now found to be about 50 km., in good
agreement with the values obtained by other investig-
ators. There are indications that the height is greater
in spring than at other times of the year and is also
greater when there is much ozone present than when
there is little.

L. L. Biroumshaw.

Origin of helium-rich natural gas. R. C.
Welis (J. Wash. Acad. Sci., 1929, 19, 321—327).—
Measurements have been made of the rate of separ-
ation of hydrogen from carbon dioxide by fractional
diffusion through a plug of ball clay and itis shown to
bepossible to obtain a product containing 90% H2from
one containing only 2-6% H2 in seven stages. The
bearing of these results on the accumulation of helium
in natural gas deposits is discussed briefly and a
programme of further work to establish the value
of this theory is outlined. A. R. Powell.

Hydro-chemistry of the upper Kama and its
tributaries. A. Trifonov (Bull. inst. res. biol.
univ. Perm, 1927, 5,147— 156).— A study of the water
of the R. Kama between Perm and the mouth of the
Wischera and at the mouths of seven tributaries
supports the theory of universal chemical hetero-
geneity in the cross-section of a flowing stream.

Chemical Abstracts. _

Thermal water of the military station at Acqui.
S. Cortassa (Annali Chim. Appl., 1929, 19, 297—
306).—The composition of the slightly radioactive
water, which contains sulphide, sodium chloride,
lithium, bromide, iodide, and borate, is recorded.

T. H. Pope.

Precipitation of limestone by submarine vents,
fumaroles, and lava flows. J. E. A. Kania
(Amer. J. Sci., 1929, [v], 18, 347—359).—A possible
explanation is given for the occurrence of non-

fossiliferous limestone beds intercalated between
submarine lava flows. Limestone is precipitated on
account of the removal of carbon dioxide from sea-
water by the heating and agitating action of sub-
marine lava flows. The occurrence of limestone beds
is often associated with times of great volcanic
activity. C.W. Gibby.

Application of X-rays in the classification of
fibrous silicate minerals commonly termed
asbestos. H. V. Anderson and G. L. Crark (Ind.
Eng. Chem., 1929, 21, 924—933).—The effects of
acid and heat treatment on thirty samples of “ asbes-
tos 7 are described. X-Ray diffraction patterns are
given and discussed: they constitute a rigorous
method of specification. C. W. Gibby.

Alkaline character of lavas from volcanoes at
Antiparos (Cyclades). C. A. Katenas (Compt.
rend., 1929,189, 489—491).— Analyses of lavas from
Antiparos are given. With one exception they all
contain an excess of potassium over sodium.

C.W. Gibby.

Constitution of mica. V. Pegmatitic mus-
covite. VI. Non-pegmatitic muscovite. J.
Jakob (Z. Krist.,, 1929, 69, 403—410, 511—515;
Chem. Zentr., 1929, i, 2295).— Analyses are recorded
and considered. A. A. Eldridge.

Chemical relationships of rock-forming
pyroxenes and amphiboles to one another and

to the matrix. F. Angel (Z. Krist.,, 1929, 69,
455—475; Chem. Zentr., 1929, i, 2296).

Fahl ore. V. V. Nikitin (Z. Krist., 1929, 69,
482—502; Chem. Zentr., 1929, i, 2296).—The

formula (Cul2,Ag2,Zn,Fe,Hg)3(As,Sb,Bi)2S6 is sug-
gested. A. A. Eldridge.

Ore-lead and rock-lead and the origin of
certain ore deposits. A. Holmes (Nature, 1929,
124, 477— 478).— Although the average lead produced
and accumulated in rocks during the earth’s geological
history cannot have an at. wt. higher than 206-9, the
at. wt. of ore-lead never differs significantly from
207-2. Hence no appreciable part of ordinary lead
can have been derived from the radioactive elements
during their terrestrial history, and the hypothesis
that within the earth the proportions of uranium and
thorium diminish and become negligible is supported.
Rock-lead, being a mixture in approximately equal
parts of ore-lead and lead generated within the rocks,
should have at. wt. 207-05, a mean value obtained by
Piutti and Migliacci (A., 1924, ii, 181, 859) for lead
from the Vesuvian sublimate cotunnite.

A. A. Eldridge.

Meteoric stone of Lake Brown, Western
Australia. G. T. Prior (Min. Mag., 1929, 22,
155— 158).— This stone, found in 1919 and weighing
211 Ib., is an intermediate hypersthene-chondrite of
the Baroti type. Separate analyses of the magnetic
portion and of the unattracted portion (also of the
part insoluble in hydrochloric acid) give the bulk
composition : Fe 6-10, Ni 1-08, Co 0-06, Fe 3-98,
S 2-28, Si0239-43, Ti02 0-35, A120 3 2-00, Cr20 30-18,
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Fe203 3-65, FcO 11-99, MnO 0-25, NiO 0-32, MgO
25-15, CaO 1-8S, Na,0 0-81, K,0 0-10, H20(+110°)
0-50, H20 (-110°) 0-08, P20 5 0-31, total 100-50. This
corresponds approximately with the mineral com-
position : nickel-iron 7, troilite 6, olivine 30, pyroxene
38, felspar 8, ferric oxide, water, etc. 5%. The ratio
Fe : Ni in the nickel-iron is about 5-5 and in con-
formity with this the ratio MgO ; FeO in the ferro-
magnesian silicates is about 3-5. The composition
is very close to that of the Warbreccan (Queensland)
stone (A., 1916, ii, 633). L.J. Stenoer.

Analysis of allanite from Hagata-Mura, lyo
Province. Y. Mjnami (Japan. J. Chem., 1929, 4,
1—5).— Analyses of allanite; lead to the formula
4R 110,3RIn.>0a,6Si02,H,,0, where Rn may be Ca, Mn,
Fe, and R& Al, Fe, Ce, Y. The arc spectrum and
the absorption spectrum of a solution of the rare
earths extracted from allanite have been measured.

C. W. Gibby.

Geological age of .isliikawaite from Iwaki
Province. Y. Uzumasa (Japan. J. Chem., 1929,
4 ,11— 14).— Isliikawaite from Iwaki contains 0-069%
Pb and 19-289% U, whence its age is calculated to
be.about 3x107years (cf. Sasaki, A., 1927, 225).

C. W. Gibby.

Manganese diaspore and manganopkyll from
Postmasburg, Griqualand West. K. Chudoba
(Zentr. Min. Geol., 1929, A, 11— 18; Chem. Zentr.,
1929, i, 1914).—Manganese diaspore, d2 3-328,
n, 1-7023, «s 1-7219, riy 1-7502, having the composition
Si02 0-11, Al1203 78-58, Fe20a 1-96, Mn20? 4-32,
Mo (spectr.), CaO trace, ILO 14-65%, is described.

A. A. Eldridge.

X-Ray study of tbe domeykite group. L. S.
Ramsdell (Amer. Min., 1929, 14, 188— 196).—The
copper-arsenic system contains only Cu3As and
copper-arsenic solid solutions. Whitneyite, CugAs,
is a mixture of algodonite and copper-arsenic solid
solution ; algodonite, Cu6As, a definite compound,
breaks down at the m. p. into Cu3As (domeykite).and
the solid solution. Near the in. p., domeykite is con-
verted into a form corresponding with the artificial
compound. Chemical Abstracts.

BRITISH CHEMICAL ABSTRACTS.— A.

Mooreite, a new mineral, and fluoborite from
Sterling Hill, N.J. L. H. Bauer and H. Berman

(Amer. Min., 1929, 14, 165— 172).—Mooreite,
.7TR(0H)2,RS04,4il20, where R=Mg j Mn: Zn
(4 :1:2), monoclinic, has d 2-470, Il 3, a 1533,
p 1-545, y 1-547. S-Mooreite, 6R(OH)2RS01,4H20,
where R=Mg :Mn :Zn (5:3:4), granular, has
;2-665, Il 3, a 1-570, @1-584, y 1-585. Fluoborite,

6Mg0,B200,3(Fo,H20), with H,0 : F=2 : 3, hexagonal,

has d 2-88. Chemical Abstracts.
Loseyite, a new Franklin mineral. L. H.
Bauer, and H. Berman (Amer. Min., 1929, 14,
150— 153).— Loseyite, 2RCO03,5R(0H)2 where R=
Mn :Zn:Mg (5:4:1), monoclinic, has d 3-27,
113,a1-637, p1-648,y 1-676. Chemical Abstracts.
Hydrophilite. C. B. Stawson (Amer. Min., 1929,

14, 160—161).—Artificial hydrophilite is probably
orthorhombic with pseudo-tetragonal development;
a 1-600, p 1-005, y 1-613 (+0-003).
Chemical Abstracts.

Radioactivity of tbe coals and anthracites of
the Donetz coal basin. E. S. Burkser, M. J.
Schapiro, and K. G. Bronstein (Ukraine Chem. J.
[Tech.], 1929, 4, 95— 100).—The radioactivity of
samples of different Uonetz coals and anthracites was
measured by determining their ionising activity by
means of an Engler-Sievcking apparatus, whilst their
«-ray activity was measured by means of an a-ray
electroscope. The emanationformation was measured
under reduced pressure. The samples were then
burnt and tho ash was submitted to the same tests;
the ash was next fused with sodium or potassium
hydroxide, treated with hydrochloric acid, and the
acid and alkali solutions were tested for emanation.
The potassium content of the ash was determined by
Berzelius' method. Anthracites were also examined
for their p- and y-ray activity. Only the upper layers
covering the coals and the middle coal layers have a
high radioactivity, much higher than that observed
by Joly for granites (2-7 X 10-12 g. Ra per g.). Other
coalsrind anthracites have a radium content charac-
teristic of limestones (according to Joly and Fletcher
0-5 X1O-12 g. per g.).

A. Freiman.

Organic Chemistry.

Chemical effects of semi-corona discharge in
gaseous hydrocarbons. S. C. Lind and G.
Glockler (J. Amer. Chem. Soc., 1929, 51, 2811—
2822).—Methane, ethane, propane, butane, and
ethylene condense to liquid and solid hydrocarbons
in the semi-corona discharge (central aluminium rod in
pyrex glass cylinder) (cf. A., 192S, 988). With the
saturated hydrocarbons condensation is brought about
by elimination of hydrogen and some methane; the
reactions have the same general character as those
produced in the same gases by a-radiation. The
liquid products from different hydrocarbons (or from
the same hydrocarbon in different tubes) have similar
physical properties when obtained at the same trap
temperature. The physical properties of these pro-
ducts can be varied by changing the temperatures of
the discharge region and traps. H. Burton,

Action of oxygen atoms on hydrocarbons. P.
Harteck and U. K opsch (Naturwiss., 1929,17, 727).
—W.ith the exception of methane, which is inert,
hydrocarbons react with oxygen atoms, a bluish-violet
flame being noticed in the zone of the reaction. Tho
colour is ascribed to CH bands, and the OH bands are
also found to be emitted strongly, so that tlie form-
ation in the flame of the hydroxyl radical is proved.
Tbe relative intensities of the CH and OH bands,
using benzene and ethylene, exhibit marked differences
corresponding with different carbon contents. Car-
bonic acid is found among tbe produots of the
reaction.. R. A. Morton.

Action of high-speed cathode rays on acetylene.
J. C. McLennan, M, W. Perrin, and H. J. C.
Ireton.— See this vol., 1249,
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Use of substituted epidihromohydrins for
the preparation of acetylenic hydrocarbons.
Ay-Hexene and A”-hexinene. R. Lespieatt and
WIEMANN (Bull. Soc. chim., 1929, [iv], 45, 627—635):
—With bromine at 0° in absence of solvent a-bromo-
Ai-pentene (Bouis, A,, 1928, 1112) yields, in addition
to aPy-tribromopentano, m. p. 2-5—3°, dn 2-0682,
2AD1-5583, a little aPyS-tetrabromopentane, m. p. 114°,
b. p. 152°/115 mm., and ay-dibromopentane, b. p.
73—75°/14 mm., da 1-681, nD 1-509, also obtained by
addition of hydrogen bromide to a-bromo-A”"-pentene,
areaction which, together withdts b. p., indicates its
«y-structure. With zinc dust and alcohol ay-di-
bromopentane yields a hydrocarbon, b. p. 35-S5—36°,
d" 0-666, nD 1-377, either ethyltrimethyleno or di-
raethyltrimethylene. Under atmospheric pressure
apy-tribromopentane yields with potassium two
fractions, b. p. 72-5—73-5°/13 mm., dv 1-745, nD
1-53079, and b. p, 75—76°/13 mm., d 1-7475, nD
1-5329, of Bouis’ epidibromohydrin, which from a
Comparison of its b. p. with that of ap-dibromopentane,
b. p. 68°/14 mm., and the formation of the bromides
GH2Br-CHICHR by the action of phosphorus tri-
bromide on the alcohols CH2!CH*CHR-OH, is re-
garded as a.-dibromo-hfi-'penlene and not Py-dibromo-
Aapenteno. The latter, b. p. 56°/I mm., 1-711,
% 1-5182, is obtained when apy-tribromopentane is
treated-with potassium under reduced pressure. Zinc
dust and alcohol convert it into ethylallene, b. p.
43—45°, whilst on repeated distillations a fraction,
b. p. 72°/1l mm., is always obtained, indicating the
progressive isomérisation of the Py- into ap-dibromo-
A"-pentene. Py-Dibtomo-Aapentene is also obtained
by addition of bromine to ethylallene and in smaller
amounts from potassium and apy-tribromopentane
under normal pressure. With magnesium methyl
bromide «p-dibromo-A”-penteno is converted into
y-bmno-Av-hexene, b. p. 34°/16 mm., dil 1-197, nD
1-459, yielding with cold bromine in absence of
solvent mainly $yy-tribromoliex<me, b. p. 105— 106°/
9mm., dD1-9434, nD1-5508, together with py-dibromo-
hexdrie, b. p. 73—74°/10 mm., € 1-5995, nD 1-5042,
giving with zino dust Av-fiexene, b. p. 64°/753 mm.,
cP 0-6807, ?iD 1-394, and a tetrabromohexane, b. p.
151°/12 mm., d 2-225, n0 1-586. Pyy-Tribromohexanc
is converted by sodium ethoxide into yS-dibromo-
Av-héiiene, b. p. 60—61°/9 mm., i “ 1-6128, nD 1-514,
which with zino dust in alcohol yields ux-hexinenc
b. p. 79—'80°/770 mm., m. p. —51°, 0-724, «u
T4115, together with afraction, b. p. 65—70°/770 mm.,
yielding a silver salt, probably y-methyl-Aapentinene,
and possibly due to the presence of Py-dibromo-
Aapentene in the ap-isomeride. As in the case of the
heptinenes and octinenes, the b. p. of the A>-hexmenes
lies between those of the A°- and A”-isomerides.

Magnesium ethyl bromide and ap-dibromo-A~-
pentene similarly yield propylallené and S-bromo-
As-heptme, b. p. 53-5°/25 mm., M4-5—45°/12 rum.,
dm 1-1742, nu 1-463, which with alcoholic potassium
hydroxide gives a little y-ethyl-A°-pentinene, b. p.
87—88-5d, d* 0-7246, nD 1-4043 (cf. Prévost, this vol.,
46), and, chiefly, Av-heptinene, T>. p. 105—106°, da
0-7337, nD 1-415. a-Bromo-A”-butane with bromine
yields a$y-tribronwbuUme, b. p. 101—101-5°/13 mm.,
m. p. —19°, converted by potassium into ai-dibromo-
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AP-butene, b. p. 58-5—59-5°/12 mm., da 1-88, nD
1-5392, and fiy-dibromo-Aabutene, b. p. 50—52°j
17 mm., if” 1-8698, 1-536. The latter, which is also
obtained by addition of bromine to methylallene, is
slowly transformed into the ap-isomeride even at the

ordinary temperature. R. Brightman.

Pseudohgdogens. 1V. Hydrolysis constants of
bromotricyanomethane and of chloro-, bromo-,
and iodo-trinitromethanes. L. Btrokenbach and
K. Huttner (Ber., 1929, 62, [B], 2065—2075; cf.
this vol., 302).—An extension of the nomenclature
proposed previously (foc. cit.) is advocated to chloro-
trinitromethane etc., which is therefore designated
chlorotrinitromethyl. The chemical properties of
chloro-, bromo-, and iodo-trinitromethane are in
complete harmony with those of bromotricyano-
methane. In chlorotrinitromethane the trinitro-
methyl group is the more electronegative com-
ponent; the decomposition potential of potassium
trinitromethyl in 0-IW-aqueous solution is about
2-0 volts, thus approximating closely to that of 0-UV-
potassium chloride. Hydrolysis of the compounds is
represented by the equation A=[H '] x [pseudohal/] X
[hal.-OH]/[hai-pseudohal.] and is determined by con-
ductivity measurements. Among halogenotrinitro-
methane compounds, the iodo-compound is most
completely hydrolysed, thus resembling iodine mono-
chloride. In extent of hydrolysis, bromotricyano-
methane shows a similarity to bromine which is not
observed with bromotrinitromethane. In general,
the relationships observed during hydrolysis support
the similarity of the halogenotrinitro- and halogeno-
tricyano-methane compounds with the halogens, hut
exceptions exist, since the chlorine in chlorotrinitro-

methane is much less labile than in the chlorine
molecule itself. H. Wren.
Spectrochemistry of aliphatic nitro-com-

ponnds. K. von Aewers and L. Harres (Ber.,
1929, 62, [B], 2287—-2297).— Spectroscopical examin-
ation of the compounds CHC13, CCl14, CHBr3, CBr4,
CH(CO02E1)3, (C02Me)2C(CO2Et)2, C(CO0%Et)4, and
(CO2Et)3C-C0-COXEt does not give a perfectly uni-
form picture, hut shows that, in general, accumulation
of negative substituents at a carbon atom does not
cause marked deviations from the normal spectro-
chemical behaviour, although small local irregularities
arc observed. With aliphatic polynitro-compounds,
spectrochemistry has not a firm basis. All mononitro-
derivatives investigated arc spectrochemically normal,
but deviations occur as the nitro-groups accumulate,
and it is doubtful whether these are due to structural
changes or are to bo regarded as optical anomalies;
On spectrochemical mounds there is no support for
the three-ring formula. If it is assumed that, since
the spectrochemical behaviour of polynitro-com-
pounds does not correspond with the hypothesis of
pure nitro-forms, these compounds must contain
groups of another kind, it is probable that the isomér-
isation of tho true nitro-compounds ocours according
to a definite general scheme leading either to nitrites or
nitrones; the balance of the evidence is in favour of
the nitrone formulation, since irregularities are
observed for the nitrite structure for which there
appear to be no adequate reasons. The case of
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tetranitromethane is discussed in detail. The fol-
lowing data, amongst others, are recorded : carbon
tetrachloride, df 1-5933, nfu 1-45881; bromoform,
df" 2-8833, wfl? 1-59632; carbon tctrabromide, <5
2-9609, n?,f 1-59998; bromopicrin, df5 2-7922,
1-58009; ethyl bromonitromalonate, df* 1-4835, nff
1-45500; dichlorodinitromethane, df's 1-6606, rift*
1-45871; nitroform, d f31-5967, rifff 1-44511; trinitro-
ethane, df1l 1-4223, 1-42005; chlorotrinitro-
methane, dj” 1-6810, M;jjj 1-45050; bromotrinitro-
methane, df' 2-0443, 1-48175; tetranitromethane,
df2 1-6377, «jic 1-43766; ethyl nitroacetate, b. p.
94°/1l mm., df' 1-2115, n'ff 1-42692; ethyl ocinitro-
acetate ethyl ether, b. p. 88°/3-5 mm., df' 1-1680,
«Jg 1-45799. H. Wren.

Thermal decomposition of primary aliphatic
alcohols. K. Kashima (Bull. Chem. Soc. Japan,
1929, 4, 177— 190).—The relative amounts of ethers
and defines produced when methyl, ethyl, propyl,
butyl, and amyl alcohols are being dehydrated over
Japanese acid clay at 200— 400° are recorded. The
amounts of ether formed decrease with increase of
mol. wt. of the alcohol and also with higher reaction
temperatures, being almost zero at 400°. Above 300°
almost quantitative decomposition into the define
takes place. Butyl alcohol gives a mixture of A“- and
AN-butene, the latter being formed from the former by
movement of the double linking under the catalytic
influence of the clay. Methyl alcohol gave small
amounts of hexamethylbenzene in addition to the
main products. From considerations of the heats of
formation it is concluded that ethers are first formed
and are further decomposed by the action of the
catalyst. A. A. Goldberg.

Determination of ethyl alcohol by chromic
oxidation. L. Semichon and M. Franzy (Ann.
Falsif., 1929, 22, 414r-415; cf. B., 1929, 449).—
Boidin’s method is considered to be longer, less
sensitive, and to require greater attention to avoid
loss of aldehyde than the method recommended by
the authors (loc. cit.). H. J. Dowden.

Configurative relationships of heptan-y-ol and
octan-8-ol to lactic acid. Effect of unsaturation
on optical activity. P. A. Levene and H. L.
Hatter (J. Biol. Chem., 1929, 83, 579—589).—
AP-Octen-8-0l, from crotonaldehydo and magnesium
butyl bromide, has b. p. 78xT5°/20 mm.; the
Z-carbinol (hydrogen phthalate, [aJo -7-7° in alcohol,
the resolution being made with cinchonidine) has
MB —3-0° without solvent, and is dextrorotatory in
ethereal solution. When reduced with hydrogen and
palladium it gave d-octan-8-ol, b. p. 79°/20 mm., [a]fj
+0-27° in alcohol (lajvorotatory in ether). With
ozone it yielded d-a-hydroxyhexaldehyde, b. p. 60— 64°/
1 mm. [a]]) +19-9° in alcohol, reduced with sodium
amalgam to d-hexane-afi-diol, b. p. 85—90°/I-5 mm.,
[2JS +5-7° in alcohol (naphthylcarbamate, m. p. 165—
168°, [ajg —7-1* in acetic acid). AaHepten-y-ol
hydrogen phthalate, m. p. 66— 67°, was resolved with
strychnine; from the insoluble salt was obtained the
1-carbinol, b. p. 65°/20 mm., [a]* —22-2° without sol-
vent, which, on reduction, gave d-heptan-y-ol, b. p.
66—67°/20 mm., [aJo +6-7° without solvent, rif
1-4198, and, with ozone, yielded l-a-hydroxyhexalde-
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hyde, [a],) —28-8° in alcohol. Z-A‘-Hexen-y-ol was
treated with ozone, and the crude u-hydroxyvaleraMe-
hyde, [a]* +23-0°, was reduced to d-pentane-a$-diol,
b. p. 88—90°/2 mm., [a]* +16-8° in alcohol (phenyl-
carbamate, m. p. 108— 110°, [a]* +16-2° in alcohol).
d-Oetan-8-ol and d-heptan-y-ol are therefore related to
one another and to Z-a-hydroxy-n-hexoic acid;
further, d-hexan-y-ol is related to Z-a-hydroxy-n-
valeric acid. The optical relationships here observed
between corresponding saturated and unsaturated
carbinols are in disagreement with those recorded by
Kenyon and Snellgrove (A., 1925, i, 771). The
effect of introduction of a double linking on the optical
activity of a carbinol depends both on its distance from
the asymmetric carbon atom and on whether it is
situated in the lighter or heavier radical.
C. R. Harington.

Secondary citronellol [{K-dimethyl-A”-octen-
ijr-ol]. J. Dceuvre (Bull. Soc. chim., 1929, [iv],
45, 710— 715).—Magnesium methylheptenyl bromide
(this vol., 907) and acetaldehyde yield a fraction, b. p.
119—120°/760 mm., containing a mixture of hydro-
carbons, C8H 1g and CeH 14 (this vol., 1038), a methyl
ketone, b. p. 84—87°/13 mm., probably (3"-dimethyl-
A~N-octen-iyone, by reaction of the secondary magnes-
ium derivative, CMe2lCH-[CHZ2]2-[CHMe]2-OMgBr, with
excess of aldehyde, and, mainly, secondary citronellol
(Wo-dimethyl-A&-octen--t)-ol), b. p. 101— 103°/13 mm.,
d'f 0-857, n'o 1-4570, which on quantitative ozonisation
(this vol., 542) affords 7% of formaldehyde, 13% of
formic acid, and 78% of acetone, indicating that the
sec.-citronellolis a mixture of 20% of the a(methylenic)-
form (p~-dimethyl-Aaocten-rrol) and 78% of the
(3-form. The original methylheptenyl bromide con-
tained 22% of the a- and 76% of the (3-form. Simi-
larly, the sec.-citronellol, b. p. 106— 108°/19 mm., df
0-858, n'o 1-4557, obtained from natural methyl-
heptenono, by conversion into its glycidic ester, b. p.
143—145°/18 mm., df 0-978, nf 1-454 (Verley, A,
1924, i, 865), hydrolysis with alcoholic potassium
hydroxide to $(,-dimethyl-AP-hepten--r\-al (yield 30%),
b. p. 80°/19 mm., df" 0-853, nf" 1-4447 (together with
products of b. p. above 145°/19 mm.), and condens-
ation of the aldehyde witli magnesium methyl iodide
(yield 60%), is probably a mixture of the a- and
(3-forms essentially in the proportion in which they are
present in the natural methylheptenone. On de-
hydrogenation at 250°/15 mm. in presence of reduced
copper catalyst, sec.-citronellol is converted (yield

50%) into  dimethyl-A$-octen-rrone, b. p. 87°/13 mm.,
d'f 0-851, 1-4461, probably a mixture of the a- and
(3-forms, -Dimethyl-A”-nonen-~-ol, from magnesium

methylheptenyl bromide and propaldehyde, has b. p-
114— 116°/16 mm., d'f 0-856, n'g 1-4543.
R. Brightiian.

Action of potassium mercuri-iodide in alkaline
medium on polyhydric alcohols and related
substances. Analytical applications. P.Fleury
and J. Marque (3~ Pharm. Chim., 1929, [viii], 10,
241—258).—Various polyhydric alcohols, mannitol,
dulcitol, inositol, erythritol, glycerol, and glycol, and
related polysaccharides, both reducing and non-
reducing, dextrose, sucrose, raffinose, stachyose, and
glycogen, are oxidised by potassium mercuri-iodide in
alkaline solution at 100°, and the effect of con-
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centration and time of heating on the course of the
reaction has been studied. The amount of oxidation,
measured by the quantity of the reagent -which is
reduced, increases, towards a limit, with increasing
concentration of alkali, with increasing concentration
of mercuri-iodide if this is also accompanied by a
corresponding increase in the volume of sodium
hydroxide added, and with time; but after 30—40
min. for a given concentration of mercuri-iodide it is
almost independent of time and is fixed at various
limits depending on the alkalinity. Under the con-
ditions given below the maximum quantity of oxygen
taken up by the polyhydric alcohols studied slightly
exceeds 1 atom for each atom of carbon. Similar
results are obtained with the polysaccharides, but these
are more resistance to attack the greater is their mol.
wt. On the other hand, various hydroxy-acids,
glycollic, lactic, gluconic, malic, tartaric, saccharic,
mucic, citric, and salicylic, are unattacked or only
very slightly attacked, the protective influence of the
carboxyl group being evident in the greater resistance
of dibasic than of monobasic acids. On the basis of
these results the method has been applied to the
determination of the alcohols mannitol, dulcitol,
inositol (anhydrous), and glycol, the iodometric
method of Baudouin and Lewin (A., 1927, 476) and
of Rupp (A., 1905, ii, 484) being followed, but with the
addition of 8— 10 c.e. of a 10% aqueous suspension
of precipitated barium sulphate. This absorbs the
precipitated mercury and keeps it in a fine state of
division sothat itisreadily soluble inthe known volume
of standard iodine solution which is added. The
excess of the latter is titrated, after a few minutes,
with standard sodium thiosulphate solution. Under
these conditions (described in detail in the original)
10 mg. of the above alcohols are equivalent, re-
spectively, to 7-31, 6-86, 7-34, and 7-15 c.c. of O-1Ar-
iodine solution. J. W. Baker.

Action, of hydrogen bromide and bromine on a

ycol of the ethylenic series. J. Saitkind and

. Sabojev (Ber., 1929, 62, [£], 2169—2176; cf. A.,
1927, 443).—Treatment of gs-dimethyl-A”-hexene-
pe-diol ((3variety) with saturated, aqueous hydro-
bromic acid at the atmospheric temperature affords
2:2:5: 5-tetramethyl-2 : 5-dihydrofuran, b. p. 102—
103°, and a very unstable, liquid dibromide, C8HuBr2,
b. p. 117— 120°/18 mm., which is completely resinified
in 2—3 days. If the diol is added very gradually to
the well-cooled hydrobromic acid and the product
is worked up after £ hr., an isomeric dibromide, m. p.
55— 57°, stable in anhydrous ether, but very easily
resinified if exposed to air, is obtained. The liquid
compound is converted by cold 10% potassium
hydroxide into 2:2:5: 5-tetramethyl-2 : 5-dihydro-
furan, whereas the solid substance regenerates the
original glycol. They are regarded as the cis- and
trans- [&dibrotno-ijk-d¢;methyl-Ar-hexenes. They add
bromine in chloroform solution, giving lelrabromodi-
methylhexane, m. p. 101°, and unstable ySz-tribromo-
$z-dimethyl-&P-hexene. When the diol is treated with
hydrobromic acid at 40—50°, 3-bromo-2 :2 :5:5-
tetramethyltetrahydrofuran, b, p. 115—120°/14 mm., is
produced. Addition of the diol to hydrogen bromide
in glacial acetic acid leads to the formation of the
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stable (3y£-tribromo-(k-dimethylhexane, b. p. 135—
140°/13 mm., hydrolysed with difficulty to 3-bromot
2 :2 :5 :5-tetramethyltetrahydrofuran (cf. supra),
and a product of m. p. 52—55°. Tetramethyldi-
hydrofuran is transformed by bromine in chloro-

form into 3 :i-dibromo-2 : 2 :5 : 5-tetramethyllelra-
hydrofuran, b. p. 100—101°/15 mm., m. p. 32—
33°. Tetramethylbutenediol and bromine in ether

afford yS-dibromo-Pe-dimethylhexane-Ps-diol, m. p.
98-5—99-5°, and a heavy oil which could not be
purified, but passes when treated with steam into a
resin and 3 :4-dibromo-2 : 2 : 5 : 5-tetramethyltetra-
hydrofuran. The dibromo-glycol is hydrolysed by
potassium carbonate to the dioxide, (QMeb CH.
b. p. 73—74°/20 mm., 172—173°/atm. press., df
0-9506, rif, 1-42632, converted by hot water into
ik-dimethylhexane-(3y8s-tetraol, m. p. 153— 154°, and
by hydrobromic acid into $z-dibromo-$z-dimethyl-
hexatie-yS-diol, m. p. 119— 120°. H. Wren.

Action of chlorosulphonic acid on aldehydes.
K. Fuchs and E. E. Katscher (Ber., 1929, 62, [7J],
2381—2386; cf. A., 1928, 43).—Aeetaldehyde and
paracetaldehyde react vigorously with chlorosul-
phonic acid, yielding dark products which are soluble
in water and not analogous to those derived from
formaldehyde. Trichloroacetaldehvde yields up to
65% of octachlorodiethyl ether, (CC13*CHC1)20, b. p.
130—131°/11 mm., m. p. 47°, which separates when
the reaction mixture is cooled to —50°; hydrogen
chloride and traces of carbonyl chloride are evolved.
The filtrate from the ether yields chloralide, m. p.
114— 115°, after long preservation. Tetrachloro-
ethyl hydrogen sulphate appears to be the primary
product of the action, since water-soluble compounds
are initially obtained which are hydrolysed to chloral
hydrate, sulphuric and hydrochloric acids. Similar
results are obtained with metachloral and chloral
hydrate. Fluorosulphonic acid and polymeric form-
aldehyde even at 90° yield compounds soluble in
water and possibly containing fluoromethyl alcohol.
Chloral and fluorosulphonic acid afford octachloro-
diethyl ether in 20—25% vyield.

Octachlorodiethyl ether reacts with aromatic and
aliphatic Grignard reagents, but the isolation thereby
of a-alkylated or -arylated hexachlorodiethyl ethers
has not been effected. H. Wren.

Highly-polymerised compounds. XX. Poly-
ethylene oxides. H. Staudinger and O. Schweit-
zer (Ber., 1929, 62, [B], 2395— 2405).—Polymeris-
ation of ethylene oxide in the presence of tertiary
amines, alkali metals, or stannic chloride gives ether-
like compounds, -[CH2-CH2-0]-B Polymerisation
occurs somewhat irregularly and is sometimes auto-
catalytically accelerated so as to give rise to violent
explosions, thus indicating a possible danger in the
technical use of ethylene oxide compressed in steel
flasks. Sunlight, ultra-violet light, and Florida earth
do not induce the change. Gaseous ethylene oxide
and stannic chloride vapour give a solid polymeride
and dioxan.

The polyethylene oxides are more stable than the
polyoxymethylenes, but are decomposed above 300°,
not into monomeric ethylene oxide, but into unsatur-
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ated products of higher b. p. and readily volatile
materials containing acetaldehyde and acraldehyde.
They dissolve readily in water, alcohol, benzene, and
chloroform, but not in light petroleum or ether.

The polyethylene oxides can be separated by
addition of ether to the benzene solution into a series
of polymeric homologues, the m. p. and viscosity in
water and bonzene of the individual fractions in-
creasing with increase in mean mol. wt. The relative
viscosity is greater in water than in benzene, so that
the viscosity of solutions of highly polymerised com-
pounds depends, not only on the length of the mole-
cules, but also on the solvent.

When cooled, tho molten polyethylene oxides
crystallise, the process commencing at individual
nuclei and spreading concentrically in all directions.
The operation thus resembles that in paraffin wax.
The polyethylene oxides, like tho polyoxymethylenes
and the paraffins, are rontgenographically well
crystallised. It is therefore established that the
power to crystallise is not confined to completely
homogeneous substances, but is also possible with
molecules of unequal length but similar mode of
structure. The crystallisation of cellulose deriv-
atives, for example cellulose acetates, is not a proof
that the product is composed of small, homogeneous
molecules, but thread molecules of cellulose acetates
can separate from a solution in such a manner that
lattice-like arrangement of the molecules results.
Similarly, the crystallisation of caoutchouc is not
evidence of its structure from uniform, small funda-
mental molecules. H. Wren.

Determination of organic peroxides. S.
Marks and ft. S. Morrell (Analyst, 1929, 54, 503—
508).—A quantitative result is obtained by adding
potassium iodide (2 c.c. of concentrated solution or
2 g. of powder) to 0-2 g. of the peroxide dissolved
in 25 c.c. of glacial acetic acid, and after a few
minutes, diluting with about 100 c.c. of water and
titrating with 0-lA7-sodium thiosulphate solution.
The result of a blank te3t is deducted. The method
is applicable to straight-chain compounds. In the
case of oxidised oils 1 g. is dissolved in 25 c.c. of
acetic acid, and 1 c.c. of 50% sulphuric acid and
2 c.c. of coid saturated potassium iodide solution are
added; after keeping in the' dark for 24 hrs. in a
closed vessel the mixture is diluted and titrated as
before, a benzoyl peroxide control and two blanks
being made. D. G. Hewer.

Alkyl peroxides. HI. Methyl hydrogen per-
oxide. A. Rieche and F. Hitz (Her., 1929, 62, [B],
2458—2474; cf. A., 1928, 734; this vol., 292).—
Dilute solutions of methyl hydrogen peroxide may
be prepared by the action of methyl sulphate and
dotassium hydroxide on 10% hydrogen peroxide
Iollowed by distillation of the acidified solution. For
the preparation of the homogeneous compound, b. p.
38—40°/65 mm., d'f 0-9967, 7if, 1-36408, the aqueous
distillate is exhaustively extracted with ether and the
extract is dried for a protracted period over anhydrous
copper sulphate and distilled over sodium sulphate.
Methyl hydrogen peroxide is a colourless liquid -with
an intensely unpleasant odour. It explodes violently
when heated, and is very sensitive to shock when hot.
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The oxidising action of methyl hydrogen peroxide
exceeds that of the dialkyl peroxides, but is inferior
to that of hydrogen peroxide. With hydrogen
iodide reaction is complete only after some hours, and
does not lead to the quantitative production of
methyl alcohol. It reacts rapidly but incompletely
with titanium trichloride or sulphurous acid. It does
not react with acid permanganate. With excess of
hot, strongly alkaline permanganate tho peroxide is
completely transformed into carbon dioxide and the
residual permanganate can be titrated, but elementary
analysis is tho most certain criterion of homogeneity.
In freezing benzene the peroxide is associated, but
normal values for the mol. wt. are obtained in water.
Aqueous solutions freely dissolve barium and calcium
hydroxides, giving readily soluble salts. In alkaline
solution, methyl hydrogen peroxide vigorously evolves
hydrogen mixed with a little oxygen and leaves
mainly formate. Since the change is greatly acceler-
ated by addition of formaldehyde, monohydroxy-
dimethyl peroxide, MeO-0-CH2-OH, is regarded as an
intermediate product, and since hydrogen is liberated
in the atomic state, the change is represented by the
scheme : 2MeO-OH — >2H*CHO-f-2H20 ;
2MeO-OH+2H-CHO — > 2Me0-0-CH ,-0H;
2MeO-OCH,-OH — >2Me0~+2H-CO2H +2H;

2McCT— > MeOH+H-CHO ~"-"M eO-O-CHyYOH,
etc. Ethyl hydrogen peroxide decomposes when
warmed in alkaline solution, evolving very little
hydrogen. After addition of formaldehyde to the
concentrated solution almost explosive evolution of
hydrogen is observed. Ethyl alcohol is formed in
rather more than the calculated amount, and the pro-
duction of acetaldehyde is betrayed by the brown
colour of the solution; the presence of acetic acid can
Tie detected. In presence of spongy platinum methyl
hydrogen peroxide decomposes vigorously, mainly into
carbon dioxide and methyl alcohol; formaldehyde and
formic acid are produced in minor amount. Methyl-
ene-blue is decolorised by methyl hydrogen peroxide
in alkaline solution in presence or absence of form-
aldehyde. Dinaplithylene dioxide 4 :4'-quinone is
reduced by methyl or ethyl hydrogen peroxide, alkali,
and formaldehyde, but not by methyl hydrogen
peroxide and alkali. Indigotin and anthraquinone
are not reduced by methyl hydrogen peroxide! and
formaldehyde, although ethyl hydrogen peroxide
reacts with anthraquinone in presence of formalde-
hyde and alkali. In very weakly alkaline solution
at the ordinary temperature leucomethylene-blue
immediately becomes coloured by methyl or ethyl
hydrogen peroxide in presence or absence of form-
aldehyde ; the last-named compound does not
function as activator. If an; alkaline solution of
potassium ferricyanide is added to an ethereal
solution of methyl hydrogen peroxide, potassium
ferrocyanide is formed and a peroxide can be
extracted from the aqueous solution, which contains
nearly the whole of the active oxygen originally
present in the methyl hydrogen peroxide.
Monoliydroxydimeihyl peroxide, which does not boil
below 50°/20 mm., is a colourless, fairly mobile liquid
of unpleasant odour which explodes violently when
heated. It is associated in benzene. It evolves
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hydrogen when treated with alkali at the ordinary
temperature.

Ethyl hydrogen peroxide, b. p. 41—42°/50 mm.,
d%0-955, nD 1-3833, is obtained analogously to methyl
hydrogen peroxide. Constancy of d and n are the
most trustworthy criteria of homogeneity, since the
determinations with titanium trichloride or iodo-
metrically are untrustworthy and combustion in a
stream of nitrogen gives results about 1-7% low for
carbon. H. Wren.

B-Chloroethyl carbonate and sulphate. V.
Nekrassov and J. F. Komissarov (J. pr. Chem.,
1929, [ii], 123, 160— 168).— Treatment of anhydrous
ethylene chlorohydrin with carbonyl chloride at 0°
.affords (3-chloroethyl chloroformate (1), h. p. 152-5°/
752 mm., df 1-3825, wg 1-4465, also obtained in
presence of water and calcium carbonate. When |
is treated -with ethylene chlorohydrin at 130— 150°
$-chloroethyl carbonate, b. pi 240—241°, 115°/8 mm.,
m. p. 8-5°, df 1-3506, 75 1-4610, is obtained. The
same ester is formed by the action of ethylene chloro-
hydrin on trichloromethyl chloroformate (l11), and
also when 1 is boiled with j3-chloroethyl nitrite (111).
Carbonyl chloride and 11l at 65° yield I, whilst Il
and 111 give | and a small amount of the carbonate.

Ethylene chlorohydrin and sulphuryl chloride at
165° afford $-chloroethyl sulphate, b. p. 150—152°/7
mm., m. p. 11°, df 1-4801, nf, 1-4622, also formed
from sulphuryl chloride and 11l. Appreciable
amounts of di-£S-chloroethyl ether are formed during
these reactions. H. Burton.

Synthesis of mixed fatty and amino-acid
glycerides. M. Weizmann, L. Haskelberg, and
S. Malkowa (Z. physiol. Chem., 1929, 184, 241—
245).— Allylphthalimide, m. p. 65—65-5°, is bromin-
ated in chloroform solution to fiy-dibromopropyl-
phthalimide, m. p. 107— 108°, which is hydrolysed by
48% hydrobromic acid to fiy-dibromo-a.-aminopropane
hydrobromide, m. p. 164°. Resolution of the base
and successive conversion into the d-dibromohydrin
and epibromohydrin is effected by Abderhalden and
Eichwald’s method (A., 1914, i, 801). d-Glycerol
a-monobromohydrin (obtained by hydrolysis of the
epibromohydrin with cold hydrochloric acid) gives
with palmityl chloride in presence of pyridine and
chloroform the 1$y-dipalmitate, m. p. 62—63°,
[a] —32-5° in 95% alcohol. An inactive a-leucyl-
$y-dipalmitylglyceride, m. p. 216°, is obtained in 32%
yield when the dry sodium salt of leucine is heated
with the d-dipalmitate at 150— 160°. H. Burton.

Conversion of alkyl sulphites into chloro-
sulphonates and normal sulphates. R. Levail-
Lant (Cornpt. rend., 1929, 189, 465—467).— Chlorine
acts on alkyl sulphites, in a freezing mixture, to give
good yields of the corresponding alkyl chlorosulphon-
ate : R2S03+C12— xRC1+R0O-S02C1, and thus are
prepared methyl (90% vyield), ethyl (87%), and
w-propyl chlorosulphonates. By the action of thionyl
chloride on ethylene chlorohydrin first at 0° and
finally at 100°, a 75% yield of fi-chloroethyl sulphite,
b. p. 133°/12 mm., df 1-422, 1-481, is obtained,
similarly converted by the action of chlorine into
$-chloroethyl chlorosxdphonate, b. p. 92°/14-5 mm.,
4 1-580, Wb 1-4578, in 87% yield. By the action of
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alkyl sulphites on alkyl chlorosulphonates at 120—
190°, alkyl sulphates arc obtained : ROSO0oCI+
R2503-—>RC1+S02+ R 2504, and hence these are
the main products of the action of chlorine on alkyl
sulphites at 120— 140°. J. W. Baker.

Interaction of alkyl sulphides and mercury
salts. W. F. Faragher, J. C. Morrell, and S.
Comay (J. Amer. Chem. Soc., 1929, 51, 2774— 2781).
—When finely-divided mercurous nitrate (or its
aqueous solution) is treated with methyl, ethyl,
w-propyl, w- and iso-butyl, and isoamyl sulphides,
mercury is precipitated and the additive compound
R2S,Hg(N03)2, formed. Mercurous chloride is not
acted on except by methyl sulphide in presence of
water. With mercurous acetate and the above
sulphides mercury is formed in presence of water;
methyl sulphide causes precipitation in absence of
water. Mercury is formed from mercurous sulphate
or iodide and the above sulphides even in absence
of water. The compound Et2S,Hg(NO03)2 has m. p.
63°. Tlviophen reacts with mercurous nitrate only
in presence of water. Each of the above sulphides
furnishes two of the three following types of mercuric
chloride additive compounds : (R2S).,,HgClI2,
R2S,HgCI2, and R2S,2HgCI2. The following are
described : Et,S,HgCI2, m. p /76-5—77°;
Et2S,2HgCI2, m. p. 119—119-5°; Pr%S,HgCL (1),
m. p. 87-5—88°; Pr“2S,2HgCI2 (11), m. (. 121—122°;
Bu“2S,HgCI2 (111), m. p. 116°: Bu”2S,2HgCI2 (1V),
m. p. 131° Bu°2S,2HgCIl, m. p. 112—113°;
(BuaeS)2,HgClI2, an oil; (iso-C5H u )2S,2HgCI2, and [(iso-
C5H 11)2S]2,HgCI2, an oil. Various factors (molecular
proportions, crystallisation solvent) decide the type
formed and the various discrepancies in in. p.
recorded in the literature are readily explained. The
interconversions | Il and 111 IV are brought
about by crystallisation. The additive compounds
from the sulphides and mercuric salts of oxy-acids
are soluble in water. H. Burton.

Action of chloropicrin on mercaptans. V.
Nekrassov and N. N. Melnikov (Ber., 1929, 62,
[B], 2091—2094; cf. Ray and others, J.C.S., 1919,
115, 1308; 1922, 121, 323).—Chloropicrin behaves
as an oxidising agent towards the simple mercaptans,
thus converting potassium ethyl sulphide into ethyl
disulphide, b. p. 151-5—153°/745 mm., df 1-9982,
wh 1-5030, potassium phenyl sulphide into phenyl
disulphide, m. p. 60°, and potassium p-tolyl sulphide
into p-tolyl disulphide, m. p. 46°. Reaction is
accompanied by considerable evolution of gas, mainly
carbon dioxide and nitrogen with smaller, approxim-
ately equal, quantities of nitric oxide and carbon
monoxide, thus indicating the following changes :
2(SR)3C-N02=3RS-SR+2C02+N2 (and +2CO+
2NO). The production of phenyl disulphide from
potassium phenyl sulphide and chloropicrin in aqueous
solution is a very sensitive test for the nitrohalide.
Chloropicrin reacts very slowly with free mercaptans.

H. Wren.

p-n-Butyl sulphide. O. Hinsberg (Ber., 1929,
62, [B], 2166—2168; cf. this vol., 310).—w-Butyl
sulphide (now termed “ a-variety ”) is slowly con-
verted by warm 70% perchloric acid into $-n-butyl
sulphide perchlorate, [Bu2S]2,HC104,H20, decomposed
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by potassium hydroxide or potassium acetate into
P-n-butyl sulphide, b. p. 190—230° (slight decomp.).
Physically, it closely resembles the a-sulphide, from
which it is distinguished by its immediate conversion
by perchloric acid into the perchlorate described
above and by yielding a yellow solution in concen-
trated sulphuric acid, in which the a-variety is
colourless. Oxidation of either sulphide by hydrogen
peroxide affords a-n-butyl sulphone, m. p. 44°.
H. Wren.

Diethyl triselenide, sulphodiselenide, and
disulphoselenide. G. R. Levi and A. Baroni
(Atti R. Accad. Lincei, 1929, [vi], 9, 1019—1024;
cf. this vol., 1039).— Diethyl triselenide, Et2Se3, b. p.
100°/26 mm., d? 1-7805, n'g* 1-60919, is formed by
the action of selenium oxychloride on selenomer-
captan or by that of selenium on diethyl diselenide;
diethyl sulphodiselenide, Et2SSe2, b. p. 98°/26 mm.,
d/ 1-7070, a}?8 1-60244, by the action of seleno-
mercaptan on thionyl chloride or that of sulphur on
the diselenide; and diethyl disulphoselenide, Et2S2Se,
b. p. 94°/26 mm., d\' 1*4094, njf* 1-57914, from cither
mercaptan and selenium oxychloride, or mercaptan and
selenium chloride, or diethyl disulphide and selenium.

T. H. Pope.

Preparation of fatty acids from their higher
homologues. F. Rociiusren (Ber. Schimmel, 1929,
179— 186).— a-Halogeno-fatty acids (or their esters)
may be degraded directly to saturated fatty acids
containing two atoms of carbon loss by fusion with
potassium hydroxide. After the first vigorous re-
action is over the mixture is heated to 300—350°
until gas evolution ceases. Acids containing C, i
and C,_3 are sometimes obtained as by-products, the
quantity of the former produced increasing as the
series of fatty acids is descended and depending on
the period of heating. Their formation is explained

byzbtae schemo ZCQW-CO,,,K::’\ >0<pn -Oni-v"
-> 2R-C110 - 5 2R-CO0XK +H 2 Thus ethyl
a-bromomyristate gives a 77% yield of lauric acid.
Ethyl a-bromolaurato is similarly degraded (72%
total yield) to equal quantities of decoic and undecoic
acids, whilst the a-chloro-ester gives (72-8%) a
mixture containing 34-5 and 65-5%, respectively, of
these two acids. Only poor yields are obtained when
free a-bromolauric acicl is used. Methyl a-chloro-
undecoate gives a mixture (69-7%) containing octoic
(23-7), nonoic (35-3), and decoic (41%) acids. Ethyl
a-bromo-octoate gives (80-4%) a mixture of hexoic
(29-7) and heptoic (70-3%) acids when heating is con-
tinued for 1-5 hrs. at 340—350°, but -with short
heating the proportion of the products is 15-6 and
84-4%, respectively (total yield 84-4%).
J. W. Baker.
Catalytic action of cupric salts in promoting
oxidation of fatty acids by hydrogen peroxide.
M. A. Battie and |I. Smedley-Maclean (Biochem, J.,
1929, 23, 593—599).— Oleic acid is sometimes but not
always rapidly attacked by hydrogen peroxide in the
presence of ferrous iron with the formation of carbonic,
formic, acetic, and succinic acids. The addition of
small amounts of nickel, manganese, or zinc does not
influence the reaction, but that of copper salts does.
The addition of cupric salts to succinic acid catalyses
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the degradation of the acid in acid but not in alkaline
solution. After the mixture has been kept for £ hr.
at 60° about 75% of the succinic acid has been
decomposed into carbon dioxide, formic acid, and
acetic acids. Neither in acid nor in alkaline media did
ferrous salts influence the oxidation of succinic acid,
whilst cupric chloride, cuprous chloride, or cupric
sulphate did. Cuprous salts are more eSective in
decomposing hydrogen peroxide, but cupric salts are
more active in catalysing the oxidation of the aliphatic
acids by hydrogen peroxide. The effect of the above
oxidising agent on some acids which might possibly
occur as oxidation products of succinic acid was
investigated. Dihydroxymaleic acid is much less
readily oxidised to carbon dioxide than is tartaric
acid, although the former acid is the first product of
oxidation when the latter is oxidised by means of
hydrogen peroxide in the presence of ferrous iron.
Pyruvic and dihydroxymaleic acids were oxidised by
hydrogen peroxide in the absence of the cupric salt.
Alcohol, acetone, and glycol were not oxidised by the
above reagents. S. S. Zilva.

Organic molecular compounds with co-ordin-
ation centres. Il. Co-ordination numbers of
alkyl esters of fatty acids in cholic acids.—See
this vol., 1293.

Preparation of acid chlorides. |. Rabcewicz-
Zubicowski (ROCZ. Chem., 1929, 9, 523—531).—
Yields of 80—90% of acid chlorides are obtained
by the reaction R-CC13+R'-C02H — > R-COC1+
R™*COCI-f-HC1, where R represents an aromatic and
R' an aliphatic radical. The reaction proceeds at
70—80°, and is catalysed by zinc chloride. Aliphatic
acid anhydrides may also be used in place of acids.

R. Truszkowski.

Differing behaviour of a- and S-chlorobutyric
acids during catalytic hydrogenation. C. Paal
and H. Schiedewitz (Ber., 1929, 62, [2?], 1935—
1939; cf. A., 1927, 646).—r-a-Chloro- and r-P-chloro-
butyric acids in alcoholic solution are only slightly
attacked by hydrogen in the presence of palladised
barium sulphate and reaction soon ceases owing to the
liberated hydrogen chloride. Under similar con-
ditions, calcium a-chlorobutyrate (+2H20) is almost
quantitatively transformed into calcium butyrate,
whereas with the generally more unstable calcium
P-chlorobutyrate very little hydrogen is absorbed.
Silver a-chlorobulyrate and the unstable silver R-chloro-
butyrcde are incidentally described. H. Wren.

Modes of addition to conjugated unsaturated
systems. Il. Reduction of conjugated unsatur-
ated acids by metals dissolving in aqueous
media. H. Burton and C. K. Ingold (J.C.S.,
1929, 2022—2037; cf. A., 1928, 634).—A study has
been made of the reduction products of vinylacrylic,
sorbic, p-methylsorbic, and pS-dimethylsorbic acids,
dealing with the relative proportions of the 1:2-and
1 :4-dihydro-isomerides produced in each case.
Three cases of conjugative addition are discussed:
(@) in which both parts are stable as anions, (6) in
which one part is stable as an anion and the other as a
cation, (c) in which both parts are stable as cations.
The experimental work relates to the last case.

It is assumed that the reduction takes place in three
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stages : (i) the unsaturated molecule, polarised in the
electric field at the surface of the metal, extracts a
proton from the aqueous solution; this proton be-
comes attached to that atom (C,) which most readily
tolerates the negative polarisation charge developed
r\ ©
Ca—-> X+H —

prior to co-ordination Cp

Qp—CH—X ; (ii) the cation possesses an electron sextet

atCpand its electron affinity exerted in the region of the

metallic surface locally breaks down, the electrostatic

potential barrier inhibiting the escape of the metallic

electrons. The successive absorption of the two

electrons necessary to complete the octet converts the
©

cation into an anion, Gp—CaH—X. (iii) The anion
extracts a second proton from the solution, giving
C/sH'CaH'X. The theory shows that in the cases
investigated 1 :2 and 1: 4 reduction products should
be formed, and the proportion in which these appear
will depend on the distribution of the charge in the
electromeric anion, as determined by the relative
degrees of electron absorption of the groups termin-
ating the system. The results obtained are in general
agreement with the theory given.

New methods are given for the preparation of vinyl-
acrylic, p-methylsorbic, and p-methyl-Av-hexenoic
acids. J.W. Porter.

Lower olefinic acids. 1. n-Kexenoic acids.
E. N. Eccott and R. P. Linstead (J.C.S., 1929,
2153—2165).— “ Hydrosorbic acid ” (the acid mixture
obtained by the reduction of sorbic acid) is shown to
contain [3y- and y8-hexenoic acids; these have also
been prepared synthetically.

A mixture of o3 and gy-hexenoic acids was prepared
by equilibration of A°-hexenoic acid by means of 40%
potassium hydroxide at 100°. The mixture of the
isomerides when distilled under reduced pressure, and
the distillate cooled in ice, yields a liquid richer in the
iJy-isomeride, which is completely freed from the a3
isomeride by repeated controlled esterifications with
cold alcoholic hydrogen chloride. The Py-isomeridc
(purity determined by iodometric analysis) had b. p.
105°/13 mm., m. p. 4—5° d? 0-9026, nf 1-4397
(anilide, m. p. 75°).

The yS-isomeride was synthesised from croton-
aldehyde, which was reduced to the alcohol, and this
converted into the bromide, which by the action of
ethyl malonate furnished ethyl AP-butenylmalonatc.
The corresponding acid when heated at 140° is
converted into y8-hexenoic acid. This synthesis
leaves no doubt of the position of the double linking,
and gives a pure product, which is shown to be the
i3-form of Av-n-hexenoic acid, b. p. 111—112°/20 mm.,
df70-9584, n“7 1-4367. This differs from the a-form
described by Fichter (A., 1904, i, 547) in b. p., density,
and refractivity, but gives a similar anilide, toluidide,
and cadmium salt. J.W.Porter,

Mechanism of the degradation of fatty acids by
mould fungi. I1ll. H.B. Stent,V. Subramaniam,
and T. K. Walker (J.C.S., 1929, 1987—1993; cf.
A., 1928, 804).—Acetone is one of the products of
the growth of Aspergillus niger in calcium n-butyrate
solution. The non-volatile products consist of suc-
cinic acid which is further degraded to a mixture
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of dl- and Z-malic acids. When the mould is grown
in ¢ZZ-malic acid, the Z-acid is converted into fumaric
acid, thus rendering the solution dextrorotatory. It
is postulated that the acetone is produced from
«-butyric acid by [3-oxidation, and that the acetone is
oxidised to succinic acid by a process comparable with
the production of the latter from acetone by the action
of hydrogen peroxide. J. W. Porter.

Acidity measurements of the higher fatty acids
by the iodometric method. W. R uziczka (J. pr.
Chem., 1929, [ii], 123, 61— 73).—Kolthofi’'s method
for determining the acidity of weak acids can be
employed in the case of the higher fatty acids, using
emulsions of these. It is necessary to use an initial
excess of thiosulphate, and to keep the experimental
conditions constant; the values so obtained are
inversely proportional to the number of carbon
atoms present, but are independent of the degree of
unsaturation. Acids containing hydroxyl groups
yield higher values, dependent on the number of such
groups present. H. F. Harwood.

Separation of glycerides. VI. Linseed oil,
soya-bean oil, and whale oil. VII. Herring oil.
VI1Il. Cod-oil. EX. Sardineoil. X. Sand-eel
oil. XI. Oil from Theragra chalcogramnia.
XI11. Cuttle-fish oil. XIIl. Red salmon oil.
X1V. Shark-liver oil. B. Suzuki. XV. Two

new fatty acids from fish oils. B. Suzuki and Y.
Yokoyama (Proe. Imp. Acad. Tokyo, 1929, 5, 265—
271, 272—273).— VT. Bromination in light petroleum
and separation of the soluble bromo-glycerides by
fractional precipitation with alcoholic calcium chloride
solutions of increasing concentration affords the
following bromides in addition to those previously
described (A., 1928, 152, 736). Linseed oil: bromides
of linolco-diolein (1), f. p. 5° of an isomeric linoleo-
diolein,f.p. —2°, stearo-linoleo-olein (I1), f. p. —4°, and
of stearo-linoleno-olein, f. p. —7°; soya-bean oil: I,
and oleo-dilinolenin bromide, f. p. 6°; whale oil :
bromides of slearo-dizoomarin, f. p. 1°, stearo-linoleo-
zoornarin, f. p. —3° slearo-linoleno-zoomarin (111),
f. p. —6°, and of pahniio-stearidono-gadolein, f. p. —3°,
and a substance (1V), f. p. —4°, which is either tri-
erucein or tricetolein bromide.

VIl. Bromination of herring oil by the method
previously described (A., 1928, 152) gives zoomaro-
stearidono-arachidonin bromide, m. p. 148°, zoomaro-
arachidono-clupanodoninbromide, m. p. 150° (decomp.),
gadoleo-diarachidonin bromide, m. p. 180° and two
compounds derived from a new acid, C,2H3602 (see
below), gadoleo-C*M~0O-linolenin bromide, m. p. 104°,
and zoomaro-GN'H/MO-stearidonm bromide, m. p. 150°;
linoleo-digadolein bromide (VI), m. p. 6° linoleo-
dizoomarin bromide (V), m. p. 2° 111, dieruceo- or
dicetoleo-gadolein bromide, m. p. 5° and IV, are also
obtained by the precipitation method described above.

V m . The oil is a mixture of oils from various
organs other than the liver of cod. The following
are obtained : zoomaro-linoleno-clupanodonin bromide,
m. p. 131°, zoomaro-linoleo-araehidonin bromide, m. p.
255° (decomp.), V, linoleno-dizoomarin bromide, m. p.
—2°, stearidono-dizoomarin bromide, m. p. —4°, and
dieruceo- or dicetoleo-stearin bromide, m. p. —7°.

IX. By application of the foregoing methods,
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'sardine oil affords the following, some of which are
derived from the new acids C18H2802 and C22H360 2
(see later): bromides of di-C22H 350-arac7wdo?mi, m. p.
85°, of zoomaro-C2Ad:i50-stearidoni?i, m. p. 120°, of
di-GlsK 270-arachido7iin (VI11), m. p. 110°, of stearidono-
C18H 270 -zoomarin, m. p. 135° of triarachidonin
(VIII), m. p. 205° (dccomp.), of triolein, m. p. 6°, VI,
of dieruceo- or dicetolco-olein, m. p. —2° 1II, and of
dieruceo- or dicetoleo-aradiidonin, m. p. —3°.

X. Sand-eel oil yields the following : 1V, V, VII,
bromides of di-C173.210-clupanodonin, m. p. 124°, of
linoleo-C18H 2-0-arachido7iin, m. p. 153°, of arachidono-
C18H 270 -clupanodonin, m. p. 230° of dieruceo- or
dicetoleo-clupanodonin, of dilinoleo-zoomarin, of dioleo-
zoomarin, and of palmito-zoomarin.

X1. The oil yields the bromides of didupanodono-
arachidonin, m. p. 95°, of stearidono-diclupanodonin,
m. p. 125° of didupanodono-linolenin, m. p. 165°

(decomp.), VIII, of aradiidono-dizoomarin, and of
zoomaro-linoleo-stearin.
XI1l. The oil affords VIII, the bromides of

(C18H270)3, m. p. 74°, of (C18H270)2-linolenin, m. p.
81°, of CiaH20-distearido7iin, m. p. 125° of
linoleno-dizoomarin, and of trizoomarin (1X).

XI11l. Red salmon oil yields the bromides 1V,
V, IX, and dilinoleno-arachidonin, m. p. 103°, and
linoleno-diarachidonin, m. p. 115°, bromides.

X1V. Shark-liver oil yields the bromides VIII,
IX, and those of arachidono-diclupanodonin, m. p.

110° (cf. above), clupanodono-diarachidonin, m. p.
140° and 112° clupanodono - arachidono - linolenin,
m. p. 117°, digadoleo-linolenin, dizoomaro-linolenin,

palmito-diolein, and of triolein.

XV. The acid C2H3602, obtained as the oda-
bromide, m. p. 96°, by hydrolysis of the bromo-
glyceride (cf. above) with 20% hydrochloric acid, by
debromination in acetic acid suspension with zinc dust
and catalytic hydrogenation of the product with
platinum-black in amyl-alcoholic solution furnishes
behenic acid. The acid, C18H2802, isolated as the
octabromide, m. p. 104— 105°, isomeric with stearidonic
acid octabromide, m. p. 200° (decomp.), by debromin-
ation and hydrogenation in a similar manner yields
stearic acid, and isprobably an isomeride of stearidonic
acid. C. W. Shoppee.

Preparation of a-ketonic acids. V. Tschelin-
CEvand W. Schmidt (Ber., 1929, 62, [15], 2210—2214).
—Acyl cyanides are obtained in 58—80% vyield by
heating a mixture of 1 mol. of acyl bromide with 1 mol.
of cuprous cyanide on the water-bath for 1}— 2 hrs.
and distilling the cyanide. The following compounds
have been prepared : acetyl cyanide, b. p. 93°, df
0-9745, nd 1-3743, and thence pyruvic acid in 73-2%
yield by hydrolysis with concentrated hydrochloric
acid; propionyl cyanide, b. p. 108— 110°, nw 1-3225,
and thence propionylformic acid, b. p. 74—78°/
25 mm., n™ 1-3972; jsobutyryl cyanide,-b. p. 116—
118°, df 0-9860, and the very unstable rsobutyryl-
formie acid, df 0-9968, 1-3790; hsovaleryl cyanide,
b. p. 145—149°, from which the corresponding acid
could not be obtained. H. Wren.

Reaction of bromine with aliphatic acids.
1. [Keto-enol tautomerism in] a- and
y-ketonic acids. E. D. Hughes and H. B. W atson
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(J.C.S., 1929, 1945—1954).—Evidence of the exist-
ence of keto-enol tautomerism in a- and y-ketonic
acids, corresponding with that in p-diketones and
P-diketonic acids, is given in the cases of pyruvic and
laevulic acids. A study of the kinetics of the bromin-
ation of these acids in aqueous solution shows that
the speed of the reaction is constant throughout, and
independent of the initial concentration of the halogen.
The absence of an enolide in appreciable quantities
in pure pyruvic acid is demonstrated by the fact that
in none of the experiments has a measurable quantity
of bromine been found to be absorbed instantaneously.
The results show clearly that the bromination is pre-
ceded by a change of the acid to its enolic form,
which reacts readily rvith the halogen.

In chloroform solution the bromination commences
only after a latent period of variable duration, which
is compared with the arrest of mutarotation observed
by Lowry and Richards (A., 1925, i, 886). The
mechanism of the enolisation is discussed in terms of
the electronic theory of valency. J. W. Porter.

Configurative relationships of a-, p-, and
y-chloro- and -hydroxy-aliphatic acids. P. A.
Levene and H. L. Haltrer (J. Biol. Chern., 1929, 83,
591—600).—A“-Hexen-y-ol was resolved by the
phthalate method, yielding an I-carbinol, b. p. 133—
134°, [a]* —23-4° without solvent; with phosphorus
trichloride this gave d-y-chloro-\ahexene, [a]]) +17-85°
without solvent, which, with ozone, furnished I-chloro-
n-valeric acid, b. p. 80—84°/l mm., [a]* —11-6° in
ether (sodium salt, [a]* —3-0°). When reduced with
hydrogen and palladium the above hexenol gave
d-hexan-y-ol, b. p. 130—132°, [a]* +2-75° without
solvent. 1-AaHepten-y-ol, [a]* —22-2° without sol-
vent, gave d-y-chloro-'Sfl-heptene, [a]“ +14-60° without
solvent, which yielded \-y.-chloro-n-hexoic acid, b. p.
80—95°/ mm., [a]]] —2-1° in ether. d-A'-Hexen-
P-ol (cf. Levene and Haller, A., 1928, 1353) gave
I-8-chloro-Aa-hexene, b. p. 119—122° [a]* —38-75°
without solvent, which vyielded I-y-chloro-n-valcric
acid, b. p. 95—100°/1 mm., [a]* -40-9° in ether
{sodium salt, [a]* —27-4°). Z-y-Chloro-n-valeric acid
is thus related to d-y-hydroxy-w-valeric acid, since
the latter has already (loc. cit.) been related to the
d-hexenol; this conclusion is contrary to that pre-
viously reached, and it is now thought that the rule
of the change of direction of rotation on passing from
the non-ionised to the ionised state is generally applic-
able as a guide to configuration only among the
a-substituted acids; in P- and y-substituted acids the
rule is applicable only when the substituent is the
hydroxyl group. C.R. Harington.

Formation of lactic acid from sucrose under
pressure. H. Woif (Biochem. Z., 1929, 210,
458—465).— By the action of lime under pressure on
sucrose 73%, and on invert-sugar only 38% is ob-
tained as lactic acid. The amounts of formic acid
obtained are inversely. It is suggested that the labile
modification of Isevulose present in sucrose breaks
down almost quantitatively into lactic acid.

P. W. Clutterbuck.

Preparation of the enolic form of ethyl aceto-
acetate. G. Mingasson (Bull. Soc. chim., 1929,
[iv], 45, 716—718).—The sodium derivative obtained
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in the usual way by condensation of ethyl acetate in
presence of sodium ethoxide is decomposed with acetyl
chloride in ether, and the enolic acetate, b. p. 90—91°/
10 mm., dP 1-0989, w17 1-46906, when hydrolysed with
boiling 1% oxalic acid for \ hr., furnishes the pure
enol, dP 1-0379, iP 1-444, which yields ethane quan-
titatively with magnesium ethyl bromide (cf. Rumeau,
A., 1924, i, 939; Grossmann, ibid., 834).
R. Brightman.

Walden inversion. P. Nebbeling (Chem.
Weekblad, 1929, 26, 462— 469).— The various theories
postulated to explain the mechanism of the conver-
sion of d- into Z-malic acid by the successive actions
of phosphorus pentachloride and moist silver oxide
are discussed, and inconsistencies between the argu-
ments pointed out. No one theory can be said

effectively to explain the inversion. S.l. Levy.
Hydroxydialkylsuccinic anhydrides. P. Cor-
dier (Compt. rend., 1929, 189, 538—543; cf. Bou-

gault, A., 1925, i, 921, 1152; 1926, 725).—Treatment
of a-methoxybenzylidene-P-phenyiethylsuccinic acid
with acetic anhydride at 100° for short periods yields
the normal anhydride, m. p. 155° which is also ob-
tained by heating the acid at 160°. Prolonged treat-
ment, however, with boiling acetic anhydride yields
oL-hydroxy-a.-methoxybenzyl-$-phenylethylsuccinic  an-
hydride, m. p. 70° (corresponding methyl ether, m. p.
46°). A. A. Goldberg.

Keto-lactol tautomerism. [1Il. Influence of
bulky substituents on the tautomerism of
a-carboxy-y-acetyl-p-methyl-p-ethyl- and -Sp-di-
ethyl-butyric acids. M. Qudrat-i-Khuda (J.C.S.,
1929,-1913— 1920 ; cf. this vol., 295, 698).—The above
acids have been prepared and found to yield dilactones
and keto-monobasic acids when heated a few degrees
above their m. p. In the case of the former acid the
dilactone conversion amounts to 32%, whilst in the
latter it amounts to 45%. The conversion into di-
lactones also takes place when the acids are heated
in benzene solution, the latter acid changing the more
readily. The acids give normal keto-esters on estéri-
fication, and react in the lactol form in the presence
of dehydrating agents or concentrated hydrochloric
acid.

Methyl (3-methyl-A~-butenyl ketone condenses with
cyanoacetamide to give 6-hydroxy-2-Iceto-3-cyano-4: : 6-
dimethyl-Pethylpiperidine, m. p. 240°, which on
alkaline hydrolysis yields a.-carboxy-y-acetyl-$-methyl-
$-ethylbulyric acid, m. p. 89° (semicarbazone, m. p.
166°; diethyl ester, b. p. 154°/10 mm., dp 1-0414,
ft)82 1-44873, and its semicarbazone, m. p. 89°). The
acid when heated gives the dilactone, m. p. 82°, and
y-acetyl-$-methyl-$-ethylbutyric acid, b. p. 150°/10 mm.,
digl 1-0425, ft),'1 1-45773 (semicarbazone, m. p. 152°,
ethyl ester, b. p. 112°/10 mm., d'P 0-967526, ft}?4
1-43899, and its semicarbazone, m. p. 94°). The sub-
stituted butyric ester when treated with sodium and
absolute alcohol gives b-methyl-o-ethyldihydroresorcinol,
m. p. 106°.

Methyl p-ethyl-A°-butenyl ketone condenses with
cyanoacetamide to give Q-hydroxy-2-keto-3-cyano-6-
methyl-4 : 4-diethylpiperidine, m. p. 251°, which by
alkaline hydrolysis yields a-carboxy-y-acctyl-Pi-diethyl-
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butyric acid, m. p. 97° (semicarbazone, m. p. 158°; ethyl
ester, b. p. 167°/12 mm., dva 1-0405, ft}»8 1-4553, and
its semicarbazone, m. p. 88°). The acid -when heated
gives the dilactone, m. p. 113°, and y-acetyl-$P-diethyl-
butyric acid, b. p. 158°/10 mm., dp 1-04214, ftif*
1-46639 (semicarbazone, m. p. 155°; ethyl ester, b. p.
125°/11 mm., d'P 0-966424, ft}?8 1-44392, and its semi-
carbazone, m. p. 93°).

The lactones of  S-hydroxy-~-methyl-~-ethyl-Av-
hexenoic acid, b. p. 90°/10 mm., d}g4 0-991443, ft}*4
1-4622, and 8-hydroxy-P-diethyl-Av-hexenoic acid, b. p.
106°/10 mm., d'p 0-996021, ft}?- 1-46867, arc also
described. J. W. Porter.

Double citrates of bismuth and quinine. H.
Lenormand (J. Pharm. Chim., 1929, [viii], 10, 162—
168).— The preparation and properties of the following
compounds are described :

CeH 607,BiOH,2(C6H 807,C20H2402N 2),2H30;

CeH 607,BiOH,C6H807,C20H2402N 2;
(CGH@®7,BiOH)2,06H 807,020H 2402N 2;
Gf,HeO7,BiOH,(G20H 2402N 2)2;
CeH607,BiOH,C20H2402N2. They are micro-crystall-
ine powders insoluble in the usual organic solvents.

E. H. Shaeples.

Pectin substances. Tetragalacturonic acids
and d-galacturonic acid from the pectin of the
sugar beet. F. Enhrtich and F. Schubert (Ber.,
1929, 62, [B], 1974—2027).— The pectin of sugar beet
{Beta vulgaris) is present in the root in a form insoluble
in water and forms about 50% of the residue left after
extraction of the shavings with cold water, alcohol,
and ether. The genuine pectin (urpectin, proto-
pectin) cannot be isolated as such, since treatment
with warm water causes more or less extensive hydro-
lysis to water-soluble- hydratopectin, obtained in
gelatin-like sheets by evaporation of the solution, and
separated by 70% alcohol into araban and the
calcium magnesium salts of pectic acid. Since the
araban cannot be extracted directly from the shavings
by 70% alcohol, it does not exist uncombined therein;
it is a mixture of anhydrides of Z-arabinose, from
which almost quantitative yields of arabinose are
obtained by the aid of boiling, dilute acids. Pectic
acid, isolated from the calcium magnesium salt,
appears to be a homogeneous product, C41H 600 36,
formed by loss of 9 mols. of water from 4 mols. of
galacturonio acid, 1 mol. of arabinose, 1 mol. of
galactose, 2 mols. of acetic acid, and 2 mols. of methyl
alcohol. It is identical with the pectic acid derived
from other sources and, except for greater homo-
geneity, with the pectin of other investigators. It
exists probably in different states of hydration, since
[a]D varies from + 110° to +160° for different pre-
parations and can reach + 220° if solutions in dilute
hydrochloric acid are preserved. It is an acid ester
in which two carboxyl groups are esterified with
methyl alcohol. Its main component is galact-
uronic acid, present to the extent of 68-70%, according
to the Tollens-Lefdvre method. Treatment of pectic
acid with 2—5% hydrochloric acid on the water-bath
causes the separation of tetragalacturonic acid A,
which can also be prepared in about 15% yield
directly from hydratopectin. It is a white, amor-
phous powder which absorbs 10— 15% of water from
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the air without apparent change. In acid, neutral,
or slightly alkaline solution it has [ajjj +275°. With
salts of the heavy metals or alkaline earths it gives
gelatinous precipitates, but not with magnesium salts.
It reduces Fehling’'s solution slightly, strongly after
hydrolysis. Analyses of the acid and its salts and
determinations of mol. wt. show that it is a tetra-
anhydrotetragalacturonic acid, 0341132024, with four
free carboxyl groups. With 12% hydrochloric acid
it affords furfuraldehyde and carbon dioxide quan-
titatively : C20H 28016(CO2H)4=4 C 5H 40a-f-4CO2+
8H20. It is oxidised by protracted action of 5%
hydrochloric acid and bromine at 75° to mucic acid
(yield 60-5%) and oxalic acid ; under these conditions
mucic acid is considerably oxidised to oxalic acid and
other products.

The mother-liquors from the preparation of tetra-
galacturonic acid from pectic acid or hydratopectin
contain tetragalacturonic acid B, isolated by pre-
cipitation with alcohol. The yield of the acid in-
creases with increasing duration of hydrolysis, whereas
that of the A acid diminishes, so that the former is a
degradation product of the latter, as confirmed by the
direct conversion in presence of dilute acid or water,
preferably under pressure. The acid B is an amor-
phous powder closely resembling the acid A. It has
[ajo about +250° inwater. Its alkali salts are soluble
in water (sodium salt +H 20, [a]'g +217-7° in water)
and the solutions give granular or slimy but not
gelatinous precipitates, which are partly soluble in
excess of precipitant, particularly in the cases of the
alkaline-earth salts. The acid reduces hot Fehling's
solution. Analyses and determinations of mol. wt.
indicate the composition 0241133024. Three carboxyl
groups are directly titratable, the fourth only after
hydrolysis with excess of alkali hydroxide. The
compound is therefore regarded as trianhydrotetra-
galacturonomonolactone. With hydrochloric acid it
evolves furfuraldehyde and carbon dioxide in amount
exactly corresponding with its galacturonic acid con-
tent. With hydrochloric acid and bromine it yields
mucic acid (yield 68-2%) and oxalic acid.

Tetragalacturonic acid C is obtained by the alkaline
hydrolysis of pectic acid and is invariably produced
by the acid hydrolysis of pectic acids of higher optical
activity ([@a]D +170° to +220°) which have received
preliminary treatment with cold hydrochloric acid.
It can be obtained as transformation product of acid
A, which it resembles in physical and chemical pro-
perties. It has [a]D +285°. It contains 1 mol. of
water more than the A acid, which is not lost at 100°/
vac., and hence it is regarded as monohydratotetra-
anhydrotetragalacturonic acid. It has four titratable
carboxyl groups and gives a sodium salt identical
with that derived from the A acid, from which hydro-
chloric acid invariably liberates the C acid, thus giving
a ready transformation from A to C. Protracted
ebullition of A or C with water or dilute mineral acids,
particularly under pressure, results in conversion into
B. The A acid when treated with an excess of sodium
or potassium hydroxide immediately yields an in-
tensely yellow solution, wliich, after a time, suddenly
becomes turbid and slowly colourless with, separation
of the alkali salt. Under similar conditions, acid G
becomes only faintly yellow and rapidly colourless
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again with separation of the salt. The constitutions
I, Il, and 111 are assigned to acids A, B, and C.
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The presence of the free aldehydic group in acid B
appears to be established by its oxidation by hypo-
iodite in amount corresponding with one -CHO group,
whereas the acids A and C are not oxidised by this
reagent.

The three tetragalacturonic acids are converted by
prolonged acid hydrolysis.into d-galacturonic acid,
which is best prepared by heating a suspension of
acid 4 in 1%, sulphuric acid for 10— 20 min. under
4—5 atm. Sulphuric acid is precipitated with a
minimal excess of barium hydroxide, the filtrate is
evaporated in a vacuum, the residue extraoted with
alcohol, and the extract allowed to evaporate (yield
35%). Crystalline a-d-galacturonic acid has m. p-
156— 159° (decomp.) after softening at 110°, becoming
red at 130—140° and brown at 150°. It gives the
orcinol and naphtharesorcinol reactions. . It is con-
verted by hydrochloric acid into furfuraldehyde and
carbondioxide. Itreduces Fehling’ssolution strongly
when heated, but not when cold. With nitric acid
and cold bromine water, respectively, it gives 76%
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and quantitative yields of raucic acid. With hypo-
iodite it absorbs the oxygen required for one 'CHO

group. Its carboxyl group can be titrated directly
with alkali. Attempts to obtain crystalline galact-
urone from it were unsuccessful. a-d-Galacturonic

acid, CcH1007,H20, has [a]g +97-9° to +50-9° in
aqueous solution (+ 107-0° to +55-6° for the anhydr-
ous substance). fi-d-Galacturonic acid, CG1 1007, crys-
tallises anhydrous and has [a]g +27-0° to +55-3° in
water (time 2 lirs.). In the preparation of d-galact-
uronic acid from pectin substances, the a- and 3
modifications are obtained in varying proportion,
depending on the degree of concentration of the syrups
and the concentration of the alcohol used for extrac-
tion and crystallisation. Evaporation of hot aqueous
or dilute alcoholic solutions invariably yields only the
a-variety, whereas the (3-modification, m. p. 160°, is
obtained from the a-form by ebullition with a large
excess of absolute alcohol and rapid evaporation of
the solution. The reverse transformation takes place
in warm, aqueous solution, from which the a-variety
isisolated by evaporation. The water in the a-acid is
very firmly retained, but it appears possible, although
difficult, to effect its removal by desiccation with
consequent production of the (3-acid. Aqueous solu-
tions of the a-acid give a violet colour with magenta-
sulphurous acid after £ min., whereas the colour
develops only slowly in solutions of the (3-acid,
indicating the presence of the aldehydie group in the
a- but not in the |3-acid. The constitutions (1) and
(1) are assigned to the a- and (3-acids.
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H- H-C-OH,
OH-

le
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The following salts of d-galacturonic acid are de-
scribed : sodium, CeHgO7Na, [a]?? +36-02° in water
(non-mutarotatory); cinchonine,

C@H41007,C19H 220N2,H20, m. p. 178° (decomp.) after
darkening at 176°, [a]” +139-0° in water; brucine,
CG11007,C283H2GD4N 2, m. p. 180° after darkening above
170°, [a]g" —7-70° in water; anhydrous morphine
salt, m. p. 162—163° (decomp.) after darkening at
158° and softening at 160°, [ajg —56-6° in water.

H. Wren.

Humic acids. W. Fuchs (Kolloid-Z., 1929, 49,
47).— A discussion of the methods of investigating
the constitution of humic acid. E. S. Hedges.

Solubility of humic acids in phenol. M. Souai
and F. Podbreznik (Bull. Inst. Pin, 1929, 61—64;
Chem. Zentr., 1929, i, 2194).—The humic acids can
be dissolved in phenol in presence of a small quantity
of hydrochloric acid; certain more highly condensed
humin substances are also soluble in phenol. The
solubility can be employed in the determination of
humin substances in fossil fuels. A. A.Ei1dridge.

Humic acids in coal and lignite. F. Pod-
breznik (Bull. Inst. Pin, 1928, 193— 196, 209—214,
237—238; Chem. Zentr., 1929, i, 1701).—Humic acids
from Siorac-de-Belves (Dordogne) lignite, by repeated
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treatment with sodium hydroxide followed by hydro-
chloric acid, were obtained as a brownish-black
powder; extraction with alcohol afforded hymato-
melanic acid, which can also be obtained by treat-
ment of coal with acetone. The calcium and barium
salts are amorphous. The mol. wt. of humic acid is
about 1120, and that of hymatomelanic acid (if tetra-
basic) about 720. Two samples of coal contained
38-32 and 48-72%, respectively, of humic acids. The
composition of humic acid corresponds with the
formula C51H58020. The relation of the humic acids
to the age and coking properties of the coal is dis-
cussed. A. A. Eldridge.

Condensation of aliphatic aldehydes with
malonic acid and formation of new a[3-unsatur-
ated fatty acids. B. zaar (Ber. Schimmel, 1929,
297— 308).— Condensation of aliphatic aldehydes with
malonic acid in the presence of primary and secondary
bases (Knoevenagel's method) yields only (3y-un-
saturated acids, whilst the use of tertiary bases as
condensing agents (Harding and Weizmann, J.C.S.,
1910, 97, 299) gives mainly aB-unsaturated acids
together with 5—10% of the (3y-compound. The
presence of the latter is due to small amounts of
primary and secondary bases in the pyridine used as
a condensing agent and not to migration of the double
linking under the influence of sulphuric acid during
the conversion of the (3y-acid into the lactone. Thus
condensation of ra-heptaldehyde with malonic acid in
the presence of piperidine or diphenylamine gives
A~N-octenoic acid, b. p. 114— 115°/2 mm., d/f 0-929,

1-44842, solidification point —4-4° (chloride, b. p.
80—81°/4-5 mm., dx 0-9550; amide, m. p. 74-5—
75°), which is converted by 85% sulphuric acid at
80° into the corresponding lactone, b. p. 113— 114°/
4 mm. With pyridine as a condensing agent the
product is A°-octenoic acid (86-24% vyield), b. p.
130—132°/2 mm., dB 0-9316, rag 1-45942, solidific-
ation point —0-9°, together with only 5% of the
A”M-acid (determined as the lactone). Similarly, from
the appropriate aldehyde are obtained Aanonenoic
acid, b. p. 148—149°/4-5 mm., d180-9280, rag 1-46161,
solidification point 8-5° (chloride, b. p. 95— 97°/2-5
mm., dD 0-9640; amide, m. p. 122—122-5°), and a
small yield of the A™-acid isolated as the correspond-
ing lactone, b. p. 125—127°/3-5 mm.; Aaundecenoic
acid, b. p. 164—165°/2 mm., d2 0-9130, rag 1-46390,
solidification point 18° (chloride, b. p. 122— 124°/2-5
mm., da 0-9430; amide, m. p. 113-5— 114-5°); and
Aadodecenoic acid, b. p. 169— 171°/2 mm., d:n0-8995,
rag 1-46121, solidification point 27-9° (chloride, b. p.
131°/3 mm., dD 0-9380; amide, m. p. 116°).

J. W. Baker.

New homologues of crotonaldehyde. B. Zaar
(Ber. Schimmel, 1929, 309— 316).—Homologues of
crotonaldehyde are prepared by condensation of
higher saturated aliphatic aldehydes with acetalde-
hyde in the presence of anhydrous zinc chloride under
pressure at temperatures varying betwreen 125° and
190°. Thus w-heptaldehyde furnishes a-ethylidene-
Ti-heptdldehyde (20—25% vyield), b. p. 57—59°/3 mm.,
d's 0-8584, rag 1-45362, purified through its semi-
carbazone, m. p. 168— 168-5° (oily oxime\ p-bromo-
phenylhydrazone, m. p. 63— 64°; p-nitrophenylhydr-
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azonc, m. p. 102— 103°), and is oxidised by silver
oxide to a.-ethylidcne-n-heptoic acid, b. p. 118— 124°/
3-5 mm. [amide, m. p. 100°), and reduced with zinc
and acetic acid to the acetate, b. p. 74-5— 77°/2-5 mm.
of u-ethylidene-n-heptyl alcohol, b. p. 82-5°/4-5 mm.,
Similarly from the appropriate aldehyde are obtained :
a-ethylideiie-n-butaldehyde, b. p. 34—38°/14 mm., d5
0-8723, nf, 1-44702 (semicarbazone, in. p. 194— 195°;
p-nilrophenylhydrazone, m. p. 154-5—155-5°; m-nitro-
benzhydrazone, m. p. 144— 145°); a.-ethylidene-n-oct-
aldehyde, b. p. 70— 75°/2-5 mm., d“ 0-8630, n'S 1-45412
(semicarbazone, m. p. 162— 163°); oi-cthylidenc-n-dec-
aldehyde, b. p. 99— 103°/3 mm., da 0-8640, »§ 1-45712
(semicarbazone, m. p. 163— 163-5°). J.W. Baker.

Magnesium compounds derived from prop-
argyl acetal. J. Grard (Compt. rend., 1929,189,
541—543).— The action of magnesium methyl bromide
on propargyl acetal gavo magnesium yy-dicthoxy-
Aapropinenyl bromide (1) and magnesium y-ethoxy-
Aabiitinenyl bromide (Il). Interaction of | with
acetaldehyde gavo P-hydroxy-se-diethoxy-Ar-pent-
inene, d2i0-995, nZ 1-446, which reacted with urethane
to give the compound OH*CHMCc'C:(>CH(NH-C02Et)2
in. p. 168—168-5°. With iodine | yielded a-iodo-
yy-dicthoxy-Aapropinone, m. p. 7—S° dr 1-533,
n2 1-502, which when heated with alcoholic iodine
yielded a$$-Iri-iodoacraldehyde, m. p. 129—130°.
aaSS-Tetraethoxy-A”-butincno, b. p. 102— 105°/3 mm.,
m. p. 18° da 0-9526, n™ 1-431, which with urethane
yielded a prodaci, m. p. 300° is described. The
action of water on Il gave y-elhoxy-Aabutinene, b. p.
87—88°, df 0-8075, n$ 1-402, which with ammoniacal
silver nitrate yielded a monosilver derivative (111) and
with iodine o.u”-tri-iodo-y-ethoxy-Aabutene, m. p. 47—
48°. With carbon dioxide Il gave y-cthoxy-Aa
pentinenoic acid, b. p. 107— 108°/4 mm., df 1-0514,
n'f, 1-45S, the potassium salt of which, when treated
with silver nitrate, loses carbon dioxide to give Il1.
Treatment of the potassium salt with aqueous copper
sulphate gave a dicuprous derivative of p-hydroxy-
y-cthoxy-A“-butene and carbon dioxide. Sodium
y-ethoxy-A“-pentincnoate reacted with ethyl iodide
to give ethyl y-elhoxy-Aapentinenoate, b. p. 65—70°/
3 mm., (P 0-842, wff 1-444, which was also obtained
by treatment of Il with ethyl carbonate.

A. A. Goldberg.

Structure of bimolecular lactolides. M. Berg-
MANN and A. Mieketey (Ber., 1929, 62, [£], 2297—
2303).— Chemical evidence in favour of the main
valency conception of certain bimolecular lactolides
is afforded by the catalytic hydrogenation of lactol
acetates of p-lactaldehyde and aldol to acetals of the
type |, which is best explained by the following

sEheme ™ A< EHRREGIHBARSY A
NAH R-CH 2-CH(OACW
<CH2— CH2—UHR>

(1) 0 Ac-CHR-CH2-C H <~ ch ,> CH2 (R==H orMe)’
Further, Bergmann and Weil (unpublished work)
have prepared a methyl-lactolide of benzoin, m. p.
297°, and a transformation product therefrom, the
production of which is most readily explained on the
basis of the bimolecular, main valency structure,
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GHPhAQANNQANNCHPH. A fundamental error

has been discovered in the proof of unimolecular
structure based on measurements of vapour density.
The use of porcelain fragments, asbestos, or silver
vessel in the Bleier-Kohn apparatus leads to the
catalytic decomposition of the small amounts of
lactolide, thus giving a far too low mol. wt. This
decomposition is not observed in control experiments
in which larger amounts of lactolide are hcatdd in
glass vessels for considerable periods at the tem-
perature of the determination, frequently even if
asbestos is present. In the case of acetomothyl-
lactolide the decomposition leads to methyl alcohol
and a substance, C7H1203, m. p. 60—61°/15 mm.
Analogously, methyl alcohol is obtained from the
methyl-lactolide of oxycyeZohexanone and acetic acid
from the lactol acetate of acetaldol. If the deter-
minations of the vapour densities of lactolides are
made in the absence of catalysts which cause rapid
decomposition and at a sufficiently low temperature,
values are obtained for the lactolides of glycollalde-
hyde, acetol, p-lactaldeliyde, aldol, and oxycyclo-
hexanonc which indicate the bimolecular form. The
methyl- and ethyl-lactolides of salicylaldehyde appear
unique, since they are unimolecular in phenol.
H. Wren.

Determination of the configuration of oximes.
T. P. Raikowa (Ber., 1929, 62, [B], 2142—2149; cf.
this vol., 911).—The “ nitrilo method ” for the deter-
mination of configuration is applicable only to those
aldoximes which do not pass by desmotropic change
into ~-aldoximes, and hence, according to the
Hantzsch-Werner hypothesis, exist in two stereo-
isomeric forms. Aldoximes which do not contain a
methyl or methylene group in juxtaposition to the
oximino-group belong to this class. Aldoximes of
the type R-CH2-CHIN*OH (in which R is any simple
or compound radical) which can isomerise to i/r-ald-
oximes and therefore, contrary to the Hantzsch-
Werner theory, exist only in one form, cannot be
examined by the nitrile method. The *“ Beckmann
transformation ” method can be applied to the deter-
mination of the configuration of ketoximes which
cannot undergo desmotropic change and therefore
exist in two stereoisomerie forms, but not to those
in which desmotropic change is possible and of which
only one form exists. There is no method of deter-
mining the configuration of aldoximes and of ketimines
which, contrary to the Hantzsch-Werner theory,
exist in only one modification. H. Wren.

Electrolytic reduction of acetone at a mercury
cathode. C. J. Haggerty (Amer. Electrochem.
Soc., Sept., 1929. Advance copy, 5 pp.).—By the
electrolysis of acetone dissolved in 40% sulphuric
acid solution using a mercury cathode, varying
amounts of mercury diisopropyl were obtained and
very little isopropyl alcohol seemed to be formed (cf.
Tafel, A., 1902, ii, 442; 1906, i, 941).

H.J. T. Ettingham.

Reduction of acetone by magnesium inpresence
of anhydrous alumiruum chloride. M. I. Uscha-
(Z. anorg. Chern., 1929, 183, 140— 150).—By
treatment of an ethereal solution of anhydrous

kov
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aluminium chloride with dry acetone the compound
AICI9,5COMe2, m. p. 110— 114°, has been prepared.
Dilute solutions of anhydrous aluminium chloride in
acetone contain the ions CI' and A1Ac6'’ and exhibit
a conductivity maximum at about 10 mol.-% of
aluminium chloride ; the chlorine ion may be quantit-
atively precipitated by sodium iodide solution, and
from the resulting solution the compound All3,COMe2
has been prepared. In dilute acetone solutions of
aluminium chloride magnesium reduces the
[AI(COMe2e]“ “ion, hut in more concentrated solutions
(25 mol.-% of aluminium chloride) the ion
[AI2(COMe2)6CI3]*" is reduced; by treatment of the
reaction products with water pinacol is obtained.
H. F. Gilive.

Ketals of hydroxyketones. V. V. Eviampiev
(Ber., 1929, 62, [B], 2386—2389).— The action of
ethyl orthoformate on acetol in presence of hydrogen
chloride gives the corresponding crystalline ethyl-

(OEt-CMeCA), m. p. 73-2—735°,

whereas in presence of sulphuric acid a compound,
C5H 1002, was obtained, the molecular constitution of
which could not he established by observations in
freezing benzene. Chloroacetone, ethyl orthoformate,
ethyl alcohol, and a little sulphuric acid yield a-chloro-
PP-diethoxypropane, b. p. 52—53°/14 mm. ; a-bromo-
[ifi-dielkoxypropanc, dl 1-1075, is similarly obtained,
whereas in the preparation of u-iodo-fi$-diethoxy-
propane, b. p. 69°, the addition of moist silver oxide
is advisable. Attempts to replace the halogen atoms
of these compounds by '"OH or -OAc were unsuccess-
ful, since reaction either could not be caused to occur
or proceeded with rupture of the molecule. (3-Keto-
propyl acetate is converted by ethyl orthoformate,
ethyl alcohol, and a trace of sulphuric acid into
pi3dielhoxypropyl acetate, b. p. 78-5—79-5°(corr.)/8
mm., ¢J 0-9990, hydrolysed by aqueous calcium
hydroxide at 80—90° to fifi-dielhoxypropyl alcohol
[acetol ethylketal), b. p. 68—68-5°(corr.)/9 mm., dj
0-9828, mol. wt. 138-0 in freezing benzene; acetic
anhydride in ether re-converts the alcohol into its
acetate. The ketal is stable in neutral and alkaline
aqueous solution, but is readily hydrolysed by traces
of acid. H. Wren.

lactolide,

Form and size of highly complex molecules by
spreading of unimolecular layers on a water
surface. Il. Comparison of polysaccharides
and degraded polysaccharides. -J R. Katz and
P. J. P. Samwe1 (Annalen, 1929, 474, 296—300; cf.
A., 1928, 937).—The observation of Bergmann,
Herzog, and Jancke (A., 1928, 822) that biosan and
alkali-soluble cellulose have the same X-ray spectra
is confirmed. Although the work of Hess and Friese
(A., 1927, 861) indicates that biosan is the anhydride
of. a disaccharide, complete agreement is found
between the figures for area per C6H100 5 unit and
the thickness of unimolecular films given by deriv-
atives of biosan and cellulose. Inulin acetate de-
graded by heating in tetrahydronaphthalene, normal
inulin acetate, and the acetate of a cellulose degrad-
ation product described by Pringsheim (A., 1928,
1226) which cryoscopically appears to consist of a
single C6H 1005 unit, give the same values for area
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per Ce6H1005 unit, thickness, compressibility, and
resistance to fracture, which are similar to those
obtained for cellulose triacetate. It appeal’s that the
space occupied by a C6H 100s unit and its side-ehains
in a unimolecular layer is largely unaffected, whether
the C6H 1005 units are united in large molecules by
polymerisation or association, or whether they are
present (in the unimolecular layer) as freely mobile
individuals. The agreement found between the fore-
going properties and the forms of the compressibility
curves of biosan derivatives and maximally degraded
polysaccharides is unexpected, and it is suggested
that the latter are not degraded to the degree
indicated by their cryoscopic behaviour.
C. W. Shoppee.

Oxidation of carbohydrates, fats, and nitro-
genous substances by hydrogen peroxide and
ferric salts. S. N. Chakrabarti and N. R. Dhar
(J. Indian Chem. Soc., 1929, 6, 617—626).— Oxid-
ation of a 1% solution of potassium stearate, oleate,
and palinitate, dextrose, starch, alanine, and lactic
acid with 12% hydrogen peroxide in presence of a
small amount of ferric sulphate at 37 gives in all
cases some reducing substances. Determinations of
the volatile acetone-liko products formed during
similar oxidation of seven sugars, dextrin, inulin,
glycogen, egg-white and -yolk, butter, and chole-
sterol, by titration with iodine show that varying
amounts are produced from all the substances quoted.
Oxidation of carbohydrates in presence of nitro-
genous compounds or fats, fats in presence of nitro-
genous substances, and a mixture of fats, carbo-

hydrates, and nitrogenous compounds causes a
decrease in the amount of reducing substances
formed. The oxidation of a group of compounds is,

therefore, retarded by the addition of a second group
of substances. The amounts of acetone-liko sub-
stances produced during the oxidation of mixtures
of fats and carbohydrates are decreased further with
increase in the added carbohydrate; retardation of
the oxidation is greatest with starch and sucrose.
The disappearance of the acetone substances from
the body after injection of insulin is considered to be
due to a more complete oxidation of fats following the
primary oxidation of the dextrose. H. Burton.

Degradation of I-arabinose. V. Deuloceeu and
R. J. Setva (Anal. Asoc. Quhn. Argentina, 1929, 17,
13—-24).— See this vol., 427.

Deoxyribose and deoxyxylose and theirbearing
on thyminose. P. A. Levene and T. Mori (J.
Biol. Chem., 1929, 83, 803—816).—The deoxy-
pentose obtained by hydrolysis of the thymonucle-
osides is designated thyminose. Although this com-
pound titrates as a (3-deoxyaldopentose and yields
lajvulic acid when heated with dilute sulphuric acid
it is not identical with deoxyribose or with deoxy-
xylose. Thyminose (cf. this vol., 590) has m. p. 150°
after softening at 78°, [a]p —90-6° to -40-0° in
pyridine, —60-0° to —50-0° in water (as.-phenyl-
benzylhydrazone, m. p. 128° [a]* —17-5°). Aceto-
bromoxylose yielded, with zinc and acetic acid,
d-diacetylxylal, b. p. 103—107°/I-5—1-8 mm., m. p.
40°, [a]* —314-7° in chloroform, which was hydro-
lysed with barium hydroxide to d-xylol, b. p. 109—m=m
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112°/1-2 mm., m. p. 49—50°, [a]* —254-5° in water;
with dilute sulphuric acid this yielded d-fi-deoxyxylose,
m. p. 92— 96°, [ajf; —40-25° to +50-75° in pyridine,
—22-5° to —2-0° in water (as.-pJienylbmzylhydrazone,
m.p. 116—118°, [a]* +13-5° in pyridine). Similarly
from acetobromoarabinose there was obtained 1+-
deoxyribose, m. p. 80-5—90°, [a]? +2-75° to +2-13°
in pyridine, +2-88° to 2-13° in water (as.-phenylbenzyl-
hydrazane, m. p. 115—117°, [a]* +7-8° in pyridine).
C. R. Harington.

Determination of pentosans. C. Kullgren
and H. Tyden (Handl. Ing. Vetenskaps-Akad. Stock-
holm, 1929, No. 94, 62 pp.).—A very detailed investig-
ation of the Tollens method of determining pentoses
and pentosans by conversion into furfuraldéhyde is
recorded. The 12% hydrochloric acid used in the
older method is open to objection, since as the dis-
tillation proceeds the composition tends to approach
the azeotropic mixture, 20-2%. It is replaced by
13-15% hydrochloric acid saturated with sodium
chloride, a mixture of constant b. p. This change
leads also to a quicker distillation of the furfuraldé-
hyde, since the distillation factor (ratio of furfuraldé-
hyde in the vapour to that in the liquid phase) rises
from 6-0 to 14-7. Under these conditions 96-9% of
the furfuraldéhyde formed can be distilled. Precipit-
ation of the distillate with phlorogluciuol or barbituric
acid is replaced by the much quicker titration with
potassium bromato-bromide mixture. The excess of
bromate is titrated by thiosulpliate after the addition
of potassium iodide (cf. Powell and Whittaker, A.,
1924, ii, 354). In a solution with a slight excess of
acid each molecule of furfuraldéhyde is initially
equivalent to 2 atoms of bromine, but this value
rises to 4-5 atoms within 4 days. This is interpreted
as a rapid initial oxidation of the aldehydic group
followed by a slow general oxidation (cf. Pervier and
Gortner, A., 1924, ii, 71). Using a catalyst of
ammonium molybdate to hasten the liberation of
bromine from the bromide-bromate mixture, bromine
absorption-time curves are given for various con-
centrations of free acid. In a solution containing
0-5— 1% of acid theoretical bromine absorption occurs
in about 4 mm. The amount of bromate in excess is
of small importance. Contrary to the results of
Pervier and Gortner (A., 1923, ii, 884), the use of
steam during the distillation does not lead to any
increased yield of furfuraldéhyde. The formation of
humic substances, responsible for the lack of theor-
etical yield of furfuraldéhyde, proceeds from the
pentose and not from the furfuraldéhyde.

By working under completely standardised con-
ditions reproducible results may bo obtained. The
original communication should be consulted for
details. T, H. Morton.

Conversion of methylpentoses into methyl-
furfuraldehyde. E. Votocek and F. RAc (CouU.
Czech. Chem. Comm., 1929,1, 516—520).— The form-
ation of methylfurfuraldehyde by the action of mineral
acids on sugars is not limited to. aldehydic methyl-
pentoses, but is also given by the keto-eompounds.
2-Ketorhamnosc, prepared by boiling rhamnose-
phenylosazone with benzaldehyde in the presence of
a large excess of water, concentrating the aqueous
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solution in a vacuum, and treating the resultant
product with zinc and acetic acid, gives a 20% Yyield
of methylfurfuraldehyde when distilled with 12%
hydrochloric acid. 2-Ketorhamnose yields a violet
and rhamnose a yellowish-brown coloration with

carbazole. A. |I. Vogel.

Synthetic hexosephosphates and their phenyl-
hydrazine derivatives. A. L. Raymond and P. A
Leyene (J. Biol. Chem., 1929, 83, 619—630)—
Dextrose and Imvulose were phosphorylated directly
by treatment with phosphoryl chloride and pyridine;
diisopropylideneglucose and a- and j3-dnsopropylidene-
fructose were phosphorylated as above and the iso-
propylidene residues removed by graduated hydro-
lysis with hydrochloric acid; the resulting phosphoric
esters were treated with phenylhydrazine. The ester
from dextrose gave no crystalline products; the ester
from diisopropylideneglucose gave an anhydrohexos-
azone, m. p. 156—159°, [ajf) —146° apparently
identical with the compound prepared by Levene and
others (this vol., 683) from a-diisopropylidenefructose
through the phosphate; the ester from Isevulose gave
glucosazone; the ester from a-diisopropylidenc-
fructose yielded a diphenylhydrazine salt of a phospho-
hydrazone, C24H3508N6P, m. p. 96—98°, decomp.
123—125°, [a]* -50-6° to -35-0° in pyridine-
methyl alcohol, and the anhydrohexosazone men-
tioned above; the ester from (i-diisopropylidcne-
fructose gave a phtnylhydrazine salt of a phospho-
Jiydrazone, C18H270aN4P, which darkened at 107—
110° after sintering at 96—97°, [a]jj —15-0° to
—33-6° in pyridine-mcthyl alcohol, and glucosazone.

C. R. Harington.

Transformation reactions in the carbohydrate
group. Il.Configuration of the furoid
y-glucose and its isopropylidene derivatives. K.
Josephson (Ber., 1929, 62, [B], 1913— 1916).—A
theoretical paper in which arguments are adduced in

favour of the structure |

for furoid glucose diiso-

~.OA propylidene ether. The

O(I.) K H|_O| g|_0| 20 ready migration of the
-p T acetyl group in 3-acetyl-

glucose isopropylidene
ether from position 3 to 6
and the easy formation of Fischer’'s anhydroglueose
from derivatives of isopropylideneglucose are simply

explained. To a- and 0-glucofuranose the structures
Il and 11l are assigned.
H-G-OH HO
(id H-C-OH () H
OH-cH2 g ;v ;g oh-ch?2*?;
0,
OH H L OH>%
H. Wren.

Acetone [isopropylidene] compounds of the
sugars and their derivatives. XIV. isoDiiso-
propylideneglucose. H.Ohle andL.von Vargha
(Ber., 1929, 62, [B], 2425—2434 ; cf. A., 1928, 871).—
p-Toluenesulphonylglucose isopropylidene ether, m. p.
108°, is hydrolysed to the non-crystalline p-toluena-
sulphonylglucose, which, when treated with acetic
anhydride and pyridine, gives a mixture of 6-p-
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toluenesulphonyl-1 : 2 : 3 : 4-tetra-acetyl-P-gluco-
pyranose, m. p. 200°, [} +23-97° in chloroform, and
(?) G-"p-ioluenesulpkoni/I-1: 2 : 3 : i-telra-acetyl-a-gluco-
pyranose (+H 20), m. p. 129— 130°, [a}?] +105-7° in
chloroform. The p-toluenesulphonyl group in the
isopropylidene sugar must therefore be in position 6.

The position of the p-toluenesulphonyl group in
p-toluenesulphonyh'soglucose difsopropylidene ether,
prepared from 6-p-toluenesulphonylglucose isopropyl-
idene ether, m. p. 108° (see above), is established as
follows : (1) The diisopropylidene compound is con-
verted in poor yield by hydrogen bromide and glacial
acetic acid into a non-crystalline bromo-derivative,
transformed by methyl alcohol and silver carbonate
into 6-p-toluenesulphonyl-2: 3 : 4-triacetyl-p-methyl-
glucoside (cf. Helferieh and others, A., 1927, 1174);
(2) partial hydrolysis of the dusopropylidene compound
% 80% acetic acid (optically controlled) affords
O-p-toluenesulphonylglucose isopropylidene ether;
(3) hydrolysis of G-p-toluenesulphonylisoglueose di-
isopropylidene ether by alcoholic ammonia at 100°
affordsamixture oiisoglucosyl-6-aminediisopropylidene
ether (1) (p-toluenesulphonate, m. p. 172-5°, [ocjf? +30-96°
inwater), diisoghicosyl-6-imine diisopropylidene ether,
Md +41'4° in chloroform [p-toluenesulphonate, m. p.
183° (decomp.), [«]* +20-1° in chloroform], and
glucoseen (5 :6-)diisopropylidene ether (I1), [a]i?
+33-2° in chloroform; the amine is hydrolysed by

lio > Qw I:%>CMe
OCH -C-H
Me2Q H-i Me, G A—
¢e0d
(1) CH9NH, (1) CH,

acids to the known glucosyl-6-amine, identified as the
p-toluenesulphonate of its hydrazone. (4) Direct
hydrolysis of p-toluenesulphonyli.soglucose diiso-
propylidene ether by alcoholic sodium hydroxide or
methoxide yields a mixture of isoglucose ditsopropyl-
idene ether and glucoseen diisopropylidene ether
which cannot be separated into its components.
On the other hand, isoglucose diisopropylidene ether
is readily obtained by deamination of isoglucosyl-6-
amine diisopropylidene ether and is converted by
p-toluenesulphonyl chloride into the initial p-toluene-
sulphonylisoglucose diisopropylidene ether. The
acetate, b. p. 140°/0-4 mm., H'5 +32-8° in chloroform,

and benzoate, b. p. 200° (bath

temp.)/0-6 mm., [a]g +29-5°

in cliloroform, of isoglucose
V ditsopropadidene ether are

non-crystalline. The methyl
c2 ether (111, R=Me), b. p. 105°/

;g>CMe3

in rr.ANJ 0-1 mm., MS +15-3° in
(I ) 5 h chloroform, is hydrolysed to
J+-U.K glucose  6-methyl ether,

identified by its osazone. The constitution |11l
(R—H) is thus estabhshed for isoglucose diisopropyl-
idene ether.

isoGlucose diisopropylidene ether is transformed by
methvl iodide and silver carbonate into the corre-
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sponding methyl carbonate, C14H220 8, m. p. 111°, [a]]?

+38-4° in chloroform. H. Wren.
Acetone [isopropylidene] compounds of
the sugars and their derivatives. XV.

5 :6-Ahhydroglucose isopropylidene ether and
the 5-methyl ether of glucofuranose. H. Oule
and L. von Vargha (Ber., 1929, 62, [B], 2435—
2444; cf. preceding abstract).—Hydrolysis of 6-p-
toluenesulphonylglucose isopropylidene ether by
sodium methoxide affords 5 :6-anhydroglucose iso-
propyhdene ether (I), m. p. 133-5° [a]* —26-5° in
water, identical with the compound described by
Freudenberg and others (A., 1928, 1223). It is
characterised by unusual instability, being hydrolysed
to dextrose by 80% acetic acid at the ordinary tem-
perature. It is converted by sodium hydroxide into
glucose isopropylidene ether, m. p. 157°, and other
products derived from mono- and di-hexoses, from
which d-idose isopropylidene ether is isolated in a non-
homogeneous condition. Treatment with acetic acid
and pyridine transforms the crude ether into non-
homogeneous Iriacetyl-d-idose isopropylidene ether,
b. p. 130— 135°/0-5 mm., [ajg +58-3° in chloroform,

converted by successive treatment with sodium
hydroxide and dilute sulphuric acid into d-idose,
identified as the phenylosazone, m. p. 168°. Slightly

impure trimethyl-d-idose isopropylidene ether, b. p.
92— 93°/0-007 mm., [-Jp +66-2° in methyl alcohol, is
described. The production of idose isopropylidene
ether (I1) affords further proof of the constitution of
the original material, since, under the conditions
adopted, only a 5 :6-anhydroglucose isopropylidene

ether could undergo épimérisation to an idose
derivative.

H, >0Me2

Héc-8- H-C-O~ 24
(1) OH-C-H OH-C-H I ()

H H-C--m-mmmmmmemeee

H HO-C-H

H 0 ch2oh

Ammonia appears to open the ethylene oxide ring
of 5 :6-anhydroglucose isopropylidene ether almost
entirely in one direction, giving isopropylidene-
glucosyl-6-amine, characterised by hydrolysis and
conversion into the p-toluenesulphonate of glucosyl-6-
aminephenylhydrazone. Addition of sodium meth-
oxide appears to lead exclusively to isopropylidene-
glucofuranose 5-methyl ether, m. p. 71—72° [a]?)
—6-42° in chloroform, identified by conversion into
isopropylideneglucose trimethyl ether, b. p. 138—
140°/12 mm., [a]D —27-1° in methyl alcohol, and
thence into glucofuranose 2:3:5:6-tetramethyl
ether, b. p. 12070-03 mm., [a]D —7-28° in water (cf.
Irvine and Scott, J.C.S., 1913, 103, 574). Hydro-
lysis of isopropylideneglucose methyl ether affords
d-glucofuranose 5-methyl ether, m. p. 143— 144°, [a]"
+101-2° to +59-92° in water in 3 hrs. [phenylosazone,
m. p. 180° (decomp.), [aln —101-9° to —86-6°
(incomplete) in pyridine]. It reduces Fehling's and
ammoniacal silver solution powerfully when heated,
but does not react with sulphurous acid-magenta.
The possible existence of glucofuranose forms in the
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equilibrium mixtures derived from dextrose is
suggested.

Zemplen’'s method of hydrolysis appears applicable
only to such compounds as contain the p-toluene-
sulphonyl group very loosely united. 5 :6-Di-p-
toluenesulphonylglueose fsopropylidene ether is
smoothly converted into 5-p-tolueriesulphonyl-3 : 6-
anhydroglucose isopropylidene ether. 3-p-Toluene-
sulphonylglueose difsopropylidene ether, 6-p-toluene-
sulphonylwoglucose dnsopropylidene ether, 3:5:6-
tri-~-toluenesulphonylglucose isopropylidene ether,
and 5-p-toluenesulphonyl-3 : 6-anhydroglucose iso-

propylidene ether are unaffected. H. Wren.

New dicarbonyl sugars. B. Heilferich and
E. Himmen (Ber., 1929, 62, [B], 2136—2141; cf. A,
1928, 1221).— The preparation of triacetyl-p-methyl-
d-glucoseenidc is more advantageously effected from
triacetyl-p-methyl-d-glucoside 6-hromohydrin than
from the corresponding iodohydrin (cf. loc. cit.).
S-Mcthyi-d-glucoseenido is hydrolysed by cold O-ljV-

prr sulphuric acid to the compound (1), which,
X-g3 by reason of its analogy to Fischer’s d-iso-

nw n"tj rhamnose, is termed isorhamnonose. It
FIXrVH has m- P- 125-5—126° (corr.), [a]g -15-2°
OH-C-H —33-6° in water. It reduces Fehling’'s
cHo solution very strongly when heated

gradually at the ordinary temperature.
i | It immediately yields a di-p-nitrophcnyl-
hydrazone, in. p. 120-5° (corr.; decomp.), [a]JU —83-5°
in pyridine. Similarly, dusopropylidcncgalactose
S-iodohydrin is transformed by silver fluoride and
pyridine into diwopropylidene-d-galactoseen, m. p.
86—87° (corr.), [a]lg —136° in s-tetrachloroethane,
[a]B -142-6° in chloroform (cf. Freudenberg and
Rasebig, this vol., 427), hydrolysed to the non-
crystalline fuconose [di-p-nitrophenylhydrazone, m. p.
209—210° (corr.; decomp.), faji? +59° in pyridine],
2:3:4- Triacetyl-p-methyl-d-glucoside 6-iodo-
liydrin is transformed by dry technical silver fluoride in
boiling methyl alcohol into a mixture of triacctyl-p-
methyl-d-glucoseenide and 2:3: 4-triacetyl-$-methyl-
glucoside 6-methyl ether, m. p. 107— 108°. The last-
named compound is transformed by methyl-alcoholic
ammonia into {3methyl-d-glucoside 6-methyl ether, m. p.
133— 135° (corr.), [a]* —27-0° in water, which is not
hydrolysed by emulsin. H. Wren.

Rotatory power and structure in sugar group.
XX. Two isomeric crystalline compounds of
d-mannose with calcium chloride. J. K. Dale
(J. Amer. Chem. Soc., 1929, 51, 2788—2795).—When
(3-d-mannose is mixed with a concentrated aqueous
solution of calcium chloride at the ordinary tem-
perature the compound (1), CéH 120 6,CaCl2,4H20, m. p.
101—102° (corr.), crystallises. Evaporation of an
alcoholic solution of I on the water-bath gives the
compound (I1), 8-CéH 120 c,CaCl2,2H20, m. p. 159—
160° (corr.; decomp.). Conversion of Il into I is
effected by the addition of water to an alcoholic
solution of Il and subsequent evaporation at the
ordinary temperature. Details are also given for the
preparation of | and Il from vegetable ivory.
Acctylation of Il with acetic anhydride and pyridine
affords p-mannose penta-acetate. Mutarotation of
Il in water, [ajg —7-7° after 2 min. — y +6-73° at
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co, is normal, but I shows an unusual course, [a]],
—23-68° after 0-75 min.— $ +11-35° after 23 min.
y +6-5° at co. Extrapolation of the muta-
rotation curve to zero time indicates an initial
rotation for the mannose constituent of [a]D about
—60°, and it is presumed that the sugar residue of I
is the O-form of the 1:5-ring form of mannose (cf.
Hudson, A., 1926, 714). H. Burton.

Crystalline difructose anhydride from hydro-
lysed inulin. R. F. Jackson arid S. M. Goergen
(Bur. Stand. J. Res., 1929, 3, 27—38).—Although
inulin consists solely of lievulosc residues, hydrolysis
gives only 91-8% of Isevulose. The remainder con-
tains 3% of another reducing sugar and 5-2% of
an unfermentable mixture of disaccharides which is
hydrolysed by 0-4Ar-sulphuric acid at 100° to
loavulose exclusively. Acetylation of the disaccharides
yields a crystalline hexa-acetate, m. p. 137°, [a]g +0-540
(in chloroform), from which on hydrolysis with barium
hydroxide a crystalline dilcevulose anhydride-1, [a]*
+27° (in water), is obtained. The acetylation
mother-iiquors contain one or more unisolated hexa-
acetates, mean [a]g +31°. C. Hollins.

Reaction between sugars and amino-acids. V.
H. von Euter, G. Rengman, and E.
(Svensk Kem. Tidskr., 1929, 41, 203—209; cf. this
vol., 175).—Decolorisation of a methylene-blue
solution by a mixture of maltose and glycine in
aqueous solution attains measurable velocity atpn 8,
the velocity then increasing with increasing pa.
Decolorisation occurs the more slowly the longer is
the incubation period, the pn value also falling, whilst
a corresponding fall in rotation is also observed.
Maltose thus behaves in an analogous manner to
dextrose. A similar relationship exists between the
velocity of decolorisation of methylene-blue with a
mixture of galactose and glycine in aqueous solution
and the pn value, but, in this case, the maximum
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decrease in the rotation occurs after 1-5 hrs. The
specificity of enzyme action is discussed.
J. W. Baker.

Influence of hydrogen sulphite solutions on
sugars at higher temperatures. I1l. E. Hagg-
tund and H. Urban (Ber., 1929, 62, [B], 2046—
2051; cf. this vol., 428).—Mannose is converted'by
heating with solutions of calcium hydrogen sulphite
and sulphurous acid into mannonic acid; a reversion
to polymeric sugars is not observed. Possibly,
unstable sulphonic acids are formed as intermediate
products.

Under certain conditions, laevulose becomes oxidised
to apy-trihydroxy-n-butyric acid. The main product
is apparently a fructosesulphonic acid isolated as the
brucine salt, C23H2604N2,H2S03,C6H 120 6, m. p. 246—
247° (decomp.), and barium salt,

(CeH 120 6,H2S03)2Ba,2H20. The ackl decomposes
with evolution of sulphur dioxide when its aqueous
solution is concentrated to a syrup. Boiling 10— 15%
sulphuric acid causes slow loss of sulphur dioxide. It
is stable toward cold 2Arsodium hydroxide, slowly
decomposed by the hot reagent. The acid and its
salts slowly reduce Fehling’s solution. The form-
ation of sulphurous but not sulphuric acid as product
of acid hydrolysis suggests that the sulphonic group is
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attached to a carbon atom united to a hydroxyl
group. Its stability indicates that the acid is not
a simple hydrogen sulphite derivative of Isevulose.
H. Ween.
Effect of A'-rays on sucrose. M. G. Reinhard
and K. L. Tucker.— See this vol., 1248.

Alizaringlucoside and alizarinbiosides. G.

ZemplEn and A. Muller (Ber., 1929, 62, [/i], 2107—
2118).—Alizarintetra-acetylglucoside,
C1H,D 2(0H)-0-CcH 70 5Ac4, m. p. 205° after softening
at 201°, is prepared by the action of silver oxide on a
mixture'of alizarin and acetobromoglucose in quinoline.
Alizarintetrabenzoylglucoside, m. p. 232°, is obtained
analogously. By the action of methyl-alcoholic
ammonia, the tetra-acetyl and tetrabenzoyl deriv-
atives and alizaringlucoside become transformed into
the supposed diglucoside,

C«H4<C(OH)(NH2)> CA (0-C«<Hno ~2- of Glaser
and Kahler (A., 1927, 752). The compound does not
contain acetyl or methoxyl groups. The analytical
composition could not be determined exactly, but the
compound is certainly a monoglucoside closely allied
to alizaringlucoside; it is possibly an ammonium salt.
Alizaringlucoside, in. p. 235—236°, is prepared by acid
hydrolysis of the ammonia compound or by alkaline
treatment of the tetra-acetyl or tetrabenzoyl glucoside.

Alizarinhepta-acetylcellobioside, m. p. 249°, is pre-
pared from alizarin and acetobromocellobiose in
presence of silver oxide and quinoline. It is trans-
formed by acetic anhydride and pyridine into the
octa-acetyl compound, m. p. 219°, and by methyl-
alcoholic ammonia into the compound (?) C26H310 14N,
m. p. 230° after softening at 220°. Acid hydrolysis of
the ammonia compound or alkaline treatment of
alizarinhepta-acetylcellobioside affords alizarincello-
bioside, in. p. 256°. Acetobromogentiobiose and
alizarin give alizarinhepta-acetylgentiobioside, m. p.
258°, which vyields the octa-acetyl derivative, m. p.
232°, ammonia derivative, C26H310 4N, m. p. 199—
200°, and alizaringentiobioside, m. p. 178—180°.
Experiments with acetobromomaltose did not lead to
crystalline compounds.

Ruberythric acid is certainly not identical with
alizaringentiobioside. W ith alizarincellobioside it has
a close analogy in the m. p. of the free substance and
of the octa-acetyl derivative, but the identity of the
compounds is not maintained. H. Wren.

Methylation of a-tetra-amylose. [Sir] J. C.
Irvine, H. Pringsheim, and A. F. Skinner (Ber.,
1929, 62, [j?], 2372—2378).— Repeated treatment of
a-tetra-amylose with methyl sulphate and sodium
hydroxide gives a product containing 36—37% of
methoxyl as a maximum. Further treatment with
methyl iodide and silver oxide does not cause further
increase. The methylated tetra-amylose is, however,
converted by the successive action of boiling thionyl
chloride and sodium methoxide into a product con-
taining 40-8% of methoxyl (maximum). Fractional
extraction of a material with 37-1% or 36-1% of
methoxyl with (a) boiling light petroleum, b. p.
40—60°, and (b) cold ether gave three portions which,
in spite of their differing solubilities, had the same
analytical composition and the same optical activity
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and appeared to contain tri- and di-methylglucosan
residues in the ratio 1:1, 1:2, or 1:3. Hydrolysis
of methylated tetra-amylose (OMe=37-1%) by boiling
1% methyl-alcoholic hydrogen chloride affords2 : 3 :6-
trimethyl-P-methylglucoside, m. p. 57° (whence
2:3: 6-trimethylglucose, m. p. 110—112°), and a
dimethylmethylglucoside, nD 1-4738, in apparently
equimolecular proportion. Hydrolysis of the di-
methylmethylglucoside gives a syrupy dimethyl-
glucose containing 7% of a monomethylglucose. It
yields a loevorotatory y-methylglucoside, but does not
form a phenylosazone; attempts to condense it with
acetone yield ill-defined products. Fission of methyl-
ated tetra-amylose (OMe=40-8%) gives trimethyl-
methylglucoside and dimethylmethylglucoside. The
yields are almost exactly in the ratio 3 : 1.

r-pH-O— r-CH-O—
I QI1-OH 1 CH-OH
O QH-OH V QH-OH
(i) ah-0— U ?H (1)
LoH CH-O—
CH, OH CHvOH

It appears established that three of the four
glucosan residues of a-tetra-amylose are symmetrical
and have the constitution I or Il, either of which is in
harmony with the formation of 2 :3 :6-trimethyl-
glucose by methylation and subsequent hydrolysis.
The structure of the fourth glucosan residue which
resists complete methylation is not definitely
elucidated.

The formation of 2:3:6-trimethylglucose from
polyamyloses indicates the possible existence in them
and other polysaccharides of y-glucose residues. In
support it is found that 2:3: 6-trimethyl-y-methyl-
glucoside and 2:3:6-trimethyl-p-methylglucoside
prepared from 2:3: 6-trimethylglucose are similarly
hvdrolysed to crystalline 2 : 3 :-6-trimethylglucose.

H. Wren.

Solubility of starch inwater below the swelling
temperature. M. Samec and N. Tomazo (Ber.,
1929, 62, [£], 2076—2078).— Contrary to the observ-
ation of Hess and Smith (this vol., 914), prolonged
extraction of potato starch with water at 55° removes
only 0-59% as water-soluble substance; the phos-
phorus content and microscopic appearance of the
residue is identical with that of the original material.
The earlier results are possibly due to unusual
amounts of free acid or to diastatic enzymes present
in the material which cause enrichment of the residue
in phosphorus as observed by Hess and Smith.
Treatment of the residue left after extraction at 55°
with water at 75—80° causes dissolution of 39-4% of
the material, which includes a considerable proportion
of phosphatic substances. H. Wren.

Nature of salt hydrolysis of starch considered
in the light of the influence of salt on the develop-
ment of bacteria. M. Yasuda (J. Biochem.
Japan, 1929, 10, 259—276).—In experiments with
starch and either neutral salt or peptone the hydrolysis
is due exclusively to the development of bacteria,
which is dependent on the salt concentration. Traces
of multivalent cations have a considerable influence,
and exercise a favourable effect on the transfer of

oxygen to the bacteria. Chemical Abstracts.
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Inulin.  VIII. H. Bringsheim, J. Reilly, and
P. P. Donovan (Ber., 1929, 62, [B], 2378—2381 ; cf.
A., 1928,1225).— Inulin is soluble in molten acetamide
.and, in concentration up to 2-5%, hasin it the mol. wt.
required by the formula (CfiHX052 The carbo-
hydrate, precipitated by alcohol from acetamide, is
unchanged in elementary composition and specific
rotation, but has undergone disaggregation. More
prolonged action of molten acetamide transforms
inulin into inulan, which, when freshly prepared, is
freely soluble in cold water, in which it has the com-
position (CeH10052. When preserved, it gradually
becomes as insoluble in water as inulin, from which it
can no longer bo distinguished.

Inulin and inulan can be boiled with water in glass
or quartz flasks for 5 hrs. without the reducing power
attaining 1% of that of leevulose. It is inadmissible
to conclude from the observation that inulin feebly
reduces boiling Feliling’s solution that it contains free
carbonyl groups at the end of a fructose chain.
Sucrose is slightly hydrolysed by water and very
faintly reduces Fehliug’s solution without necessitating
the assumption of a chain of sugar residues with
terminal carbonylated groups. H. Wren.

Lignin. XI1. Degradation of lignin with
methylglycolic [S-methoxyethy1l-alcoholic] hydro-
gen chloride. W.Fuchs (Ber.,1929,62, [B], 2125—
2132 ; cf. this vol., 1046).—Hydrochloric acid pine
lignin swells rapidly in boiling OTA-P-methoxyethyl-
alcoholic hydrogen chloride and, after 30 mini, is
mainly dissolved to a dark, viscous, difficultly filterable
solution which is relatively easily filtered after boiling
for a few hrs. Acetyl- and methyl-lignin, from Will-
statter lignin, dissolve equally readily in the reagentin
which the lignin in ordinary or methylated pine wood
is almost as readily soluble. Acetylated pine wood is
less easily attacked and cellulose is scarcely affected.
If the solution obtained from hydrochloric acid lignin
is treated with excess of water, a product is obtained
(75% vyield) soluble in dilute alkali hydroxide and
containing 21% of methoxyl. The methylglycol
derivative with diazomethaue gives a product insoluble
in alkali hydroxide and containing 26-5% of methoxyl.
Each entering methylglycol molecule thercforo corre-
sponds with one free phenolic group, and the minimal
mol. wt. of ligninisabout 400. Monomethyl-lignindis-
solves in p-methoxylethyl-alcoholic hydrogen chloride,
giving a product containing 22-8% of methoxyl, which
is soluble in alkali hydroxide. Hence, during the
degradation one free hydroxyl group must be developed
for every two entering methylglycol residues. This
product when treated with diazomethane gives a
material insoluble in alkali and containing 25-8% of
methoxyl; it is very similar to the methyl ether of
the methylglycol derivative of lignin. The following
scheme is therefore suggested (R'= OMe-CHyCHYy),

C r[0H) HC R{OH) HC R(OMe)"
Il —* CiH3— > | /cenhs
C-0-CéH4 -C(OR"2 HO C(OR'), OMe

(n (n.) (in.)

Treatment of 11 with boiling methyl alcohol results in
partial displacement of the fi-methoxyethyl group.
Presentwork, coupled with a review of the literature,
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suggest the mol. wt. 802 (£5% ) as most probable for
lignin.

The possibility of the rupture and reunion of
components during dissolution and precipitation re-
spectively of complex natural products is favourably
discussed. The author adopts the view- that large
molecular compounds disintegrate into “ reaetals”
just as a salt forms ions. A reactal is defined as a
bivalent atomic group which is distinguished from the
molecule by its unsaturated character and from the ion
by its electrical neutrality. H. Wren.

Wi illstatter-lignin. B. Rassow and P. Zick-
mann (J. pr. Chem., 1929, [ii], 123, 189—234).—In
investigations into the constitution of lignin it is
essential that extraction shoidd be effected with
indifferent reagents which do not alter its structure.
Attempted extraction with a large number of neutral
organic solvents was found to be impossible, whilst
many of the methods used by previous investigators
are not free from the above objection. Owing to the
resistance of lignin to hydrolysis the methods most
free from objection arc extraction (a) with 72%
sulphuric acid, (b) with 1% hydrochloric acid under
pressure, and (c) by Willstatter and Zeehmeister's
method (A., 1913, i, 955) with 43% hydrochloric acid
at the ordinary temperature for 1 day, the last-named
most nearly approaching the required conditions.
Extraction of pine wood which had the composition:
water 12-65; ash 0-56; pentosans 4-43; cellulose
54-7; lignin (ash-free) 30-6% by process (c) yielded
a product (C, 64-2; H, 5-4%) which is acetyl-free, has
14-65% OMe (C20H200 requires OMe 16-64%), and
contains no pentosans, whilst the shortened process of
Hagglund vyields a product -which still contains
pentosans. The dark colour of the product is removed
by washing with w-ater and is due to the formation of
an oxonium salt which is decomposed slowly by cold
and instantly by hot water, the regenerated lignin
being unaltered in composition. Most of the various
colour reactions of the original wood with phenols and
amines are not given by the lignin so prepared, but
Klason's, Cross and Bevan's, and Maule's are typical
for lignin. Ligninisunaltered by attempted reduction
with active aluminium, zinc, and hydrochloric or
acetic acid, and, contrary to Schwalbe's conclusion
(* Die Chemie der Cellulose,” 1910, 447), but in agree-
ment with Konig's (cf. B., 1922, 9), is therefore satur-
ated. Oxidation with permanganate gives only a small
yield of oxalic acid, whilst concentrated nitric acid gives
S0% of oxalic acid and 1% of picric acid. Chlorin-
ation of lignin gives no evidence concerning its struc-
ture, the products being soluble but of complex
reaction, and no simple derivative could be obtained.
By the action of chlorine for 15 hrs. and repeated
precipitation of the product from alcoholic solution
with water an intermediate product containing
32-8% Clis obtained, u-hilst the final product contains
38-22% Cl. With aqua regia the final product
contains 36-26% CI, and only traces of chloroquinone
are obtained. The yield of the latter never exceeds
1% and is found only wihen much oxidation occurs
and most of the lignin is completely destroyed.
Similarly, no trace of “ mairogallol ” or “ leucogallol ”
obtained by Cross, Bevan, and Beadle from jute
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lignin (A., 1894, i, 63) could be detected. Bromin-
ation in various solvents gives a product containing
30-60% Br, an equivalent quantity of hydrogen
bromide being liberated and deep-seated alteration in
the structure taking place. Dry distillation of lignin
inavacuum yields adistillate (16% at 12mm.; 11-8%
in a high vacuum) in which small quantities of acetic
and formic acids, formaldehyde, and methyl alcohol
can be detected, and 9% of a tar containing higher
phenols and in which eugenol can be detected. Fusion
of lignin with potassium hydroxide under varying
conditions gives a maximum yield of 3% of proto-
catechuic acid, but by addition of zinc dust (at 250°)
to prevent oxidation, 15% of the crystalline acid can
be isolated (cf. Heuser and Winsvold, A., 1923, i, 541).
The various structures proposed for lignin are criticised
on the basis of these results and it is concluded that
lignin must contain an aromatic nucleus and a pyrone
ring and contain the skeleton of 2-phenylffavone.
The structure best in agreement with this is that of
Klason (A., 1922, i, 324) and a scheme representing
the formation of various degradation products on this
basis is given. J. W. Baker.

Action of nitrous acid on amino-compounds.
1. Dimethylamine, n-propylamine, and
glycine ethyl ester. T. W. J. Taylor and L. S.
Price (J.C.S., 1929, 2052—2059; cf. A., 1928, 993).—
The action of nitrous acid on the above amino-
compounds has been investigated, a different type of
product being produced in each case, namely, a nitroso-
amine, an alcohol, and an aliphatic diazo-compound,
respectively. In each case it isshown that the reaction
velocity varies as the product [RXH3+ N 02][HISr0Z.
The action of nitrous acid on n-propylamine is remark-
able in that the product consists of 42% of n- and
58% of iso-propyl alcohol, but the experimental work
offers no explanation of the formation of these two
products. In the case of glycine ethyl ester a formula
for the reaction velocity has been derived which con-
forms with the experimental results.

J. W. Porter.

New thiocholine bromide. T. Harada (Bull.
Chem. Soc. Japan,-1929, 4, 171— 176).—The action of
2-thiouracil or 4-methyl-2-thiouracil on bromocholine
bromide gave thiocholine bromide, slow decomp, above
220°, isoelectric point 7-0°, which when oxidised
with hydrobromic acid yielded bromocholine disulphide.
Treatment of thiocholine bromide with silver oxide and
hydrobromic acid gave a silver derivative,

CsH 13NSBr2Ag2, decomp. 214°.  A. A. Goldberg.

Action of nitrosyl bromide on amino-acids.
G. Zempten and Z. Csuros (Ber., 1929, 62, [B],
2118—2125).—The action of nitrosyl bromide on
amino-acids leads smoothly to the production of
bromo-acids only in the case of a-compounds. P-
Aminopropionic acid can be transformed into p-bromo-
propionic acid, m. p. 60—61°, at about 20°, but
similar change is not observed when the amino-group
is more remote from the carboxyl group. If y-amino-
n-butyric acid is. repeatedly treated with nitrosyl
bromide at the atmospheric temperature, 68%, it
can be recovered as y-benzamido-n-butyric acid, m. p.
78—79°. 8-Amino-ji-valerie acid does not give
8-bromo-n-valeric acid. Similarly, s-amino-n-hexoic
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acid is not attacked (c-benzamido-n-hexoic acid,
m. p. 80°). e-Benzamidoamyl iodide and ethyl sodio-
malonate in alcohol yield ethyl e-benzamidoamyl-
malonate, hydrolysed by alkali hydroxide to z-bcnz-
amidoamylmalonic acid, m. p. 115° after softening at
112°, from which K-benzamido-n-heptoic acid, m. p.
80—81°, is derived. C-Amino-'/i-heptoic acid, m. p.
186°, obtained by boiling its benzoyl derivative or
e-benzamidoamylmalonic acid with fuming hydro-
chloric acid, is unchanged by nitrosyl bromide.
H. Wren.
New crystalline form of tyrosine. J. C.
Andrews (J. Biol. Chem., 1929, 83, 353—355).—By
partial neutralisation with 4AZ-sodium hydroxide of a
saturated solution of (-tyrosine in concentrated hydro-
chloric acid the amino-acid is obtained in blunt
prisms. C. R. Harington.

Synthesis of optically active, substituted
asparagines. Il. O. Lutz (Ber., 1929, 62, [B],
1916— 1921; cf. this wvol.,, 1048).—The rotation

graphs of Z-asparagine and of the d-anilino-, d-m-tolu-
idino-, d-p-toluidino-, and cZ-p-phenetidino-succin-
monoamides derived from it have been determined.
In any series the concentration of the organic com-
ponent is maintained constant and the effect of
gradual increase of acid or alkali hydroxide on the
specific rotation is observed. In every case the
derivative is found to belong to the series opposite to
the original material. H. Wren.

Trimethyl-a-glutarobetaine. H. D. Dakin and
R. West (J. Biol. Chem., 1929, 83, 773—776).—
Glutamic acid was treated with methyl sulphate and
sodium hydroxide ; the product, isolated by precipit-
ation with phosphotungstic acid, proved to be
irimethyl-u-glutarobetaine,
C02H-[CHZ2]2-CH(NIMe3-0H)-C02H, m. p. 211—213°,
[«]» + 12-0° in water [chloroaurate, m. p. (anhydrous)
139— 140°; chloroplatinate, m. p. 204—205°]. The
compound was stable towards concentrated potassium
hydroxide. C. R. Harington.

Transformations of peptide-like substances.
XXV I1l.Structure of clupeine. Autoracémisation
ofanhydrides ofamino-acids containing arginine.
M. Bergmann, L. Zervas,and H. K oster (Ber., 1929,
62, [B], 1901— 1905).— d-Phenylalanyl-(Z-arginine
anhydride undergoes rapid racémisation in aqueous
solution at 21°, the reaction being unimolecular. If
the solution is treated with hydrochloric acid im-
mediately after completion of racémisation, phenyl-
alanylarginine anhydride hydrochloride monohydrate,
m. p. about 170° and 241—243° (corr. decomp.) after
resolidification, is obtained, in which both amino-
acids are present in inactive form. If, however, the
solution is preserved, dipeptide formation ensues as a
consequence of autohydrolvsis. cZ-Phenylalanyl-d-
arginine is optically stable under these conditions.
(Z-aS-Diguanido-ii-valeric anhydride similarly suffers
rapid autoracémisation in aqueous solution at 20°,
probably owing to intermediate tautomérisation of
*CHR-CO- to -CR:C(OH)- under the influence of the
basicity of the free guanido-group. The comparatively
very slow racémisation of clupeine in aqueous solution
excludes the possibility of the presence in it of arginine
in the form of simple anhydride. H. Wren.
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Transformations of peptide-like substances.
XXVIIIl. Syntheses of peptides containing argin-
ine ; d-tyrosyl-d-arginine and its anhydride. M.
Bergmann, L. Zervas, and V. DU Vigneaud (Ber.,
1929, 62, [B], 1905— 1909).— Condensation of ¢-arg-
inine with the azlactone of a-acetamido-p-acetoxy-
cinnamic acid followed by hydrogenation of the
product in the presence of palladium-black affords
diaeetyl-d-tyrosyl-d-argininc (+CH3-C02H), m. p. 196°
(corr.), [ot]B —19-5° in water. Treatment with
hydrochloric acid yields d-tyrosyl-d-arginine, m. p.
200—202° (corr.; decomp.) when rapidly heated,
[«]'>—105-7° in 0<Y-liydrochloric acid [salicylidene
derivative, yellow needles, m. p. 192—194° (corr.)
after softening, or almost colourless, hexagonal
leaflets, m. p. 252—254° (corr.)]. d-Tyrosyl-d-arg-
inine anhydride hydrochloride had m. p. about 220°
(corr. decomp.) after softening at 165°, [a]]! —40-4° in
water. H. wWren.

Transformations of peptide-like substances.
XXIX. Acyl migrations and hydrolytic pro-
cesses with diketopiperazines. M. Bergmann,
V. Du Vigneaud, and L. Zervas (Ber., 1929, 62, [B],
1909— 1913).— Glycine reacts with diacetylglycine
anhydride inthe presence of aqueous sodium hydroxide,
yielding glycine anhydride and aceturic acid. Di-
acetyldiketopiperazine and d-arginine in water and

chloroform afford diketopiperazine and acetyl-
rf-arginine, [a]* +9-07° in water. In presence of
ethyl alcohol, diacetyldiketopiperazine undergoes

alcoholysis under the catalytic influence of arginine,
yielding primarily NN'-didcetylglycylglycine ethyl ester,
NHAc-CH2-CO-NAe-CH2-C02Et, m. p. 74—76°, which
readily loses an acetyl group under the influence of
bases, giving acetylglycylglycine ethyl ester, m. p.
153° (corr.). The presence of the second acetyl
group also facilitates remarkably the separation of the
glycyl residues from one another. Il. Wren.

Influence of structure of polypeptides and
derivatives on their fission by ATalkali, erepsin,
and trypsin-kinase. E. Abderhaltden and F.
Schweitzer (Fennentforsch., 1929, 11, 45— 63).—
The hydrolysis of a series of polypeptides and their
derivatives (prepared by the usual methods) with
ATsodium hydroxide, trypsin-kinase (pa 7-8 and S-4),
and erepsin (none of the compounds used is hydrolysed
by this enzyme) at 37° has been studied. The benzoyl,
m. p. 205—207° (not sharp), p-nitrobenzoyl, m. p. 213°
with darkening, and p-chlorobenzoyl, m. p. 189°,
derivatives of <ZZ-leucylglycyl-<ZZ-leucine (1) are all
hydrolysed more readily by alkali than is I|; the
naphthalene-2-sulphonyl, in. p. 200° with darkening,
benzyl, m. p. 226° (decomp.), and methyl, m. p. 253°
(decomp.), derivatives undergo fission less readily than
I, but a primary acceleration is observed with the
benzyl derivative. All the above compounds and
chloroacetyl-cZZ-leucylglycyl-iZZ-leucine are attacked
(to various extents) by trypsin-kinase at both pa
values. Glycyl-dl-leucylaniline, m. p. 115—117° after
sintering at 94° (from chloroacetyl-d\-leucyla?iiline,
m. p. 16S°), d\leucylglycyl-d\-leucylaniline (11), m. p.
about 150° with darkening (from dl-a-bromoisohexoyl-
glycyl-dl-leucylaniline, m. p. 176°), and the methyl
derivative, m. p. 160—161°, of Il are all hydrolysed
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by alkali; di(naphthalene-2-sulphonyl)glycyl-dZ-
tyrosine is unaffected by alkali, but is hydrolysed by
trypsin-kinase at pn 8-4. Trypsin-kinase has no
action on Il or its methyl derivative (cf. Abderhalden
and Brockmann, this vol., 180). H. Burton.

Sulphur in proteins. TV. Effect of alkalis on

cystine. R. A. Gortner and W. B. Sincrair (J.
Biol. Chem., 1929, 83, 681—696).—The following
experiments were conducted in duplicate with

Z-cystine and inactive cystine (A., 1927, 1212), no
differences being observed in the behaviour of the two
forms of the amino-acid. Boilingwith 10or 5% sodium
carbonate causes destruction of about 50% of the
cystine in 24 hrs. in each case, although, with the
5% alkali, more sulphur is obtained as sulphide.
Boiling with 6-5% barium hydroxide (hydrate) causes
50% destruction in 1 hr.; strontium and calcium
hydroxides also cause extensive deamination of
cystine, whilst with 20% sodium or potassium
hydroxide the deamination is much less, although the
sulphur is rapidly liberated; deamination of cystine in
alkaline solution appears to be associated with an
oxidation-reduction system requiring the integrity of
the group containing sulphur. The action of lead in
promoting decomposition of cystine in alkaline
solution is not specific as has been claimed by Andrews
(this vol., 85). The products obtained by boiling
cystine for 24 hrs. with 6-5% barium hydroxide
consist of an ether-soluble fraction and an alcohol-
soluble fraction, both of which give positive tests for
labile sulphur, and a ivater-soluble fraction in which
the amino-nitrogen : sulphur ratio corresponds with
that of cystine. C. R. Harington.

Oxidation-reduction systems of biological
significance. V. Composition of oxidised
cobalt-cysteine complex ; micro-determination
of cobalt. L. Michaetis and S. Yamaguchi (J.
Biol. Chem., 1929, 83, 367—373).— On addition of
cysteine to a solution of cobalt sulphate, proportion-
ate increase in colour development occurs until the
ratio of 1 atom of cobalt to 3 mols. of cysteine is
reached, when the colour is at maximum intensity.
This confirms the previously suggested structure (this
vol., 1011) of the cobalt-cysteine complex, -which is
formulated Co[SHH2-CH(NH?2)-C02]3H2. The form-
ation of this coloured complex is made the basis of
a micro-method for the colorimetric determination
of cobalt. C. R. Harington.

Acylation of cystine. Y. Inoue (Bull. Inst. Pliys.
Chem. Res. Tokyo, 1929, 8, 647—651).— Acetylation
of cystine ester in pyridine solution and subsequent
hydrolysis gave acetylcystine. The following were

prepared : diacetyl-l-cystine, m. p. 75°  diacetyl-
1-cystine dipropyl ester, m. p. 117—118°; diacetyl-
I-cystine diamyl ester, m. p. 128—129°; diacetyl-
1-cystine dibenzyl ester, m. p. 126—128°; di-p-nitro-

benzoyl-1-cystine, m. p. 193—194°; and di?iaphthalyl-
lcystine, m. p. 194—195°. The cystine esters of the
lower alcohols are hygroscopic and unstable.
A. A. Goldberg.

Thiocyanopropionic acids. A. Fredga (J. pr.
Chem., 1929, [ii], 123, 110— 128).—Treatment of a
fairly concentrated solution of potassium a-bromo-
propionate with solid potassium thiocyanate, sub-
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sequent evaporation to dryness, and extraction with
alcohol affords the potassium salt (1) of a-thiocyano-

propionic acid (I1), m. p. 49-5—51° Ic 3-62x 10*3
(sodium and calcium f-f-2H20] salts). From |- and
rf-a-hromopropionic aoids are obtained similarly

potassium (—)-a-thiocyanopropionate, [afg —58-2° in
water [free acid (I11), m. p. 51—53°, [a]j] —55° in
alcohol], and potassium (-\-)-u-thiocyanopropionate,
[an +58-3° in water [free acid (IV), m. p. 50—53°,
[a]* +54-2° in alcohol], respectively. When an
aqueous solution of 11 is treated with a small amount
of hydrochloric acid at the ordinary temperature
a-carbamylthiopropionic acid, m. p. 125° with evolu-
tion of gas, k 3-26x ICh¥ (the anilide, m. p. 117°;
o-loluidide, m. p. 135— 137°; p-ioluidide, m. p. 114—
115°;  ct-naphthylamide, m. p. 161—162°, and
fi-naphthylamide, m. p. 154— 156°, are prepared by
the action of the requisite arylamine hydrochloride
on an aqueous solution of I, or directly from a-bromo-

propionic acid, potassium thiocyanate, and the
amine), is obtained. Similarly, Il and IV furnish
(+)-a-carbamylthioprojnonic acid, m. p. 117° (de-

comp.), [a]* +94-70 in water, and (—)-a-carbamyl-
thiopropionic acid, m. p. 117° (decomp.), [a]* —94°
in water, respectively. Hydration of 111 with water,
hydrochloric acid, and hydrochloric acid and potass-
ium chloride solution is followed polarimetrically;
the unimolecular velocity coefficient increases with
increase in the concentration of the acid, but is
lowered by the addition of potassium chloride.
Bacemisation of Ill or IV occurs by the addition
of potassium thiocyanate, and the velocity coefficient
is a linear function of the thiocyanate-ion concentra-
tion. Prolonged action of concentrated hydrochloric
acid on the above carbamyl derivatives yields 2 : 4-di-
lieto-5-methyltetrahydrothiazole, m. p. 48—50° (lit;
46—47°), also- formed by the action of hydrogen
chloride on 1 in ether suspension. (i-Thiocyano-
propionic acid, m. p. 7-5—8-5 , & 1-32x 1(H {sodium
salt), is converted by treatment with 4A7-hydro-
chloric acid into 3-carbamylthiopropionic acid.
Thiocyanoacetic acid, m. p. 35—40° is obtained
solid by inoculation of the oily acid with selenocyano-

acetie acid. “ H. Burton.
Selenocyanopropionic acid. Il. a-Seleno-

cyanobutyric acids. A. Fredga (J. pr. Chem,,
1929, [ii], 123, 129—145; cf. this vol., 426) —

.(—)ym-Selenocyanopropionic acid (I), m. p. 90—91°,
[«]»- —58T* in alcohol [potassium salt, [Jg —67-1°
in water), is obtained by the method previously
described (loc. cit.)) from Aa-bromopropionio acid.
Prolonged treatment of | -with 4Ar-hydrochloric acid
affords (-f-)-diselenodi-x-propionic acid (Il);, m. p.
43— 45°, [a]]? -f-25T2° in water. When 11 is treated
with diselenodiacetic acid, m. p. 99— 100° (by the
action of hydrochloric acid on selenocyanoacetic acid,
k 1'79x10~3), the initial activity of the mixture is
lowered to the extent of 19—23% after 3—5 days.
Solutions of 11 alone do not alter in rotatory
power and it is suggested that radical formation
(R'Se-SetR— x 2R-Se-) and subsequent recombination
(R-Se'+R/'Se'— xR*Se-Se\R') may occur. Disdeno-
di-f,-propionic acid, m. p. 137°, is prepared by the
action of hot hydrochloric acid on fi-selenocyano-
4q
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propionic acid (foe. cit.). u-Selenocyanobutyric acid,
m. p. 50—51°, k 2-7xI0*3 (potassium salt), and
a-selenocyanoisobutyric acid, m. p. 79—80°, k 6-1x 1(H
(potassium salt), are obtained by the general method
and converted into diselenodi-oc-butyric acid, m. p.
80—81°, and diselenodi-ai-isobutyric acid, m. p. about
185° (decomp.), respectively, by treatment with
hydrochloric acid. Oxidation of the above di-
selenides with iodine in sodium hydrogen carbonate
solution proceeds quantitativelv thus: (R'Se,)24-
312+44H20 — X2R-SeOOH+6HI. The same oxid-
ative fission also occurs when oxidation is effected
with hydrogen peroxide in aqueous or acetone
solution. There are thus prepared mx-seleninopropionic
acid, m. p. 83° (decomp.; lead and silver salts),
a-seleninoisobutyric acid, m. p. 122° (decomp.), and
seleninoacelic acid, in. p. 99° (decomp.).
H. Burton.

Pseudohalogens. V. Mixed halogen, bromo-
oxycyanogen. L. Bjrckenbach and M. Linhard
(Ber., 1929, 62, [B], 2261—2277; cf. this vol., 1265).
— Oxycyanogen, (OCN)2, does not appear to be pro-
duced by the action of bromine or iodine on silver
cyanate in organic liquids at low temperatures and
in absence of moisture; the action of chlorine is not
completely elucidated. If silver cyanate is added to
a solution of bromine in ethyl chloride at —20°,
silver bromide and bromo-oxycyanogen, OCN-Br, are
rapidly and quantitatively produced. Conversely,
bromo-oxycyanogen does not liberate bromine from
silver bromide and does not react with silver cyanate
in presence of ethyl chloride. Bromo-oxycyanogen
forms pale yellow needles, m. p. 72°. At 80—90°
sudden polymerisation and partial decomposition
occur. It reacts with the more readily attacked
organic solvents. It is permanent in absence of light
and moisture arid becomes polymerised only when
heated in the dark, moderately rapidly at the atmo-
spheric temperature if exposed to sunlight. With
aqueous potassium iodide, bromo-oxycyanogen reacts
according to the equation OCN-Br+2KI=L,-f-
K-OCN+KBr, whereby a method of determining
bromo-oxycyanogen is afforded. With aqueous
sulphurous acid, bromo-oxycyanogen, after hydro-
lysis, is quantitatively and immediately reduced to
cyanic acid and hydrogen bromide. The mixed
halogen is hydrolysed by atmospheric moisture. If
ice water is cautiously added to its solution or sus-
pension in indifferent organic media, reaction occurs
slowly in accordance with the scheme GOCN'-Br-f
4H..0=3Br2-}N2+4C02+2CO (NH22; the rate of
reaction is controlled by the intermediate change
2HOCN+ H2 = CO(NH,),+ COo or CO(NH22+
3Br-OH —=3HBr + C02+ X2+ 2H20. In alkaline
solution the total reaction may be expressed:
30GN-Br+8KOH = 3KBr+Ns+ 2K2C03+ KOCN +
4H20. Alcohol reacts violently with bromo-oxy-
cyanogen. If the reaction is carried out in presence
of ethyl chloride at —80°, ethyl T$-bro>noallophanale,
m. p. 117°, separates. The product is hydrolysed
by hot water to hypobromous acid and ethyl allo-
phanate, m. p. 193°. When treated with dilute
sulphurous acid, the bromine is quantitatively con-
verted into hydrogen bromide; 1 mol. of ethyl
W-bromoallophanate liberates 2 atoms of-iodine from
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acid potassium iodide. Determination of the mol.
wt. of bromo-oxycyanogen in phosphoryl chloride
gives values nearly double those required for OCN-Br.
The formation of ethyl bromoallophanate by alcoho-
lysis in ethyl chloride and determinations of mol. wt.
in phosphoryl chloride show that the solutions con-
tain dimeric bromo-oxycyanogen. The occurrence
of by-products during alcoholysis and a deficit in the
mol. wt. values indicate an equilibrium, 20 CN'Br’=1=
(OCN*Br)2, the constants of which depend on the
solvent. This view is supported by the observation
that the analogous iodo-oxycyanogen is converted by
ethylene in ether into ~N-$-iodoethyl-W-phenylcarb-
amide, m. p. 152°, in addition to other products, thus
indicating the presence of monomeric iodo-oxycyano-
gen. Bromo-oxycyanogen in ether or ethyl chloride
slowly adds ethylene, yielding an unstable crystalline
product, analysis of which establishes the presence in
it of the components in the ratio 1:1. H.Wren.

Action of sodium hypochlorite on acid amides.
V. 1. J. Rinkes.— See this vol., 1296.

Action of activated hydrogen and nitrogen on
carbon monoxide. G.B. Crippa and M. Gallotti
(Gazzetta, 1929, 59, 507—509).—Minute crystals of
carbamide have been obtained by the interaction for
several hours at 115— 120° of carbon monoxide and
hydrogen and nitrogen activated by the silent dis-
charge. F. G. Tryhorn.

Preparation of dichloromethylarsine. E. V.
Zappi and V. Deutofeu (Anal. Asoc. Quim. Argen-
tina, 1929, 17, 59— 62).— See this vol., 178.

Optimum concentration of the organic halide
for initiating some Grignard reactions. H.
Gitman and R. J. Vanderwat (Bull. Soc. chim.,
1929, [iv], 45, 641—644).—The colour reaction pre-
viously described (A., 1925, ii, 1011; this vol., 303)
lias been used to determine the optimum concentra-
tion of the organic halide for starting Grignard re-
actions. With benzyl chloride and hromobenzene a
concentration of 25— 30% by volume gives the most
rapid reaction; higher concentrations retard the
reaction. Thuswith 70% ethereal benzyl chloride no
reaction takes place in several months. Similarly,
with w-butyl bromide (in presence of iodine) and
n-butyl chloride the optimum concentrations are 55%
and 70%, respectively, and even in presence of
iodine as catalyst the reaction at a concentration of
93—97% of butyl chloride is greatly retarded.
Where a concentration of 30—40% of halide in ether
cannot be obtained the use of a mixture of ether
and benzene is recommended in spite of the negative
catalytic effect of the latter (cf. this vol., 800).

R. Brightman.

Preparation of Grignard’'s reagent for the
micro-determination of hydroxyl groups
by Tschugaev and Zerevitinov's method. B.
(Mikrochem., 1929, Pregl Fest.,
87—88).—An improved method of preparation from
magnesium, isoamyl ether, and methyl iodide is
described. The reagent so prepared will keep good
for several months in air-tight bottles.

H. F. Harwood.
and magnesium
Mobility of alkyl groups in

Flaschentrager

Reaction between esters
phenyl bromide.
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esters. H. Gitman and J. D. Robinson (Bull. Soc.
chim., 1929, [iv], 45, 636—641).—Since with methyl
ethylsulphonate magnesium phenyl bromide vyields
21% of toluene (R-S02-OAIk-fR'-MgX— >R '—AIk-f
R-S02-0MgX) and 14% of phenyl ethyl sulphone
(R-S02-OAlk+R'-MgX — > R-SO2-R'+aryl-0MgX)
(cf. Ferns and Lapworth, J.C.S., 1912, 101, 273;
Strecker, A., 1910, i, 532), alkyl alkylsulphonates
differ from alkyl arylsulphonates only in the relative
extent to which the two reactions occur, arylsul-
phonates giving smaller amounts of sulphone (cf. A,
1928, 1124; this vol., 545). Since phenyl ethyl-
sulphonate yields 74% of phenyl ethyl sulphone
and 85% of phenol, it is probable that aryl esters of
all sulphonic acids yield sulphones and phenols unless
the presence of substituents modifies the properties
of the aryl group. Methyl benzenesulphenate yields
63% of diphenyl sulphide, together with methyl
alcohol, the small amount of diphenyl sulphoxide also
observed (cf. A., 1926, 1239) being due to the presence
of a little methyl benzenesulphinate, methyl benzene-
sulphinate itself affording 65% of diphenyl sulphoxide,
a little methyl alcohol, but no toluene or diphenyl
sulphide. In accordance with previous results
obtained for the mobility of organic radicals, allyl
benzoate yields 86% of triphenylcarbinol and allyl-
benzene, and benzyl benzoate gives 86% of benzyl
alcohol, 69-7% of phenyldibenzylcarbinol, and 6-6%
of dibenzyl (cf. Gilman and Kirby, this vol., 801).
Since no alkylation products are obtained in the action
of magnesium phenyl bromide on alkyl esters of
strong carboxylic acids the behaviour of the alkyl
esters of the sulphonic acids cannot be attributed to
the high dissociation constants of the sulphonic acids.
Thus ethyl tribromoacetate gives bromobenzene and
a little diphenyl, ethyl trinitrobenzoate 35% of
phenol and 7-25% of diphenyl (cf. Gilman and
McCracken, this vol., 546), and ethyl acetylenedi-
carboxylate 14% of diphenyl, no ethylbenzene being
formed in any of these cases or with ethyl nitroacetate

or triphenylacetate. R. Brightman.

Possible interchange of radicals on heating a
mixture of R'-X and R-MgX compounds. H.
Gitman and H. L. Jones (J. Amer. Ghem. Soc.,
1929, 51, 2480—2483).—Magnesium aryl or aralkyl
halides do not react with aryl or aralkyl halides thus :
R-MgX-f-R'-X— ~-R-X+R'dVIgX, since decomposi-
tion of the reaction product with carbon dioxide
furnishes only the acid R-C0O2H. A secondary re-
action (formation of R-R') takes place to varying
extents according to the reactivity of the halide
(RAX) used. Magnesium phenyl bromide and tri-
phenylmethyl chloride afford a small amount (0-63%)
of tetraphenylmethane and 47-4% of diphenyldi-
phenylylmetllane, m. p. 111°. H. Burton.

1 :2-Dimethylcyciopropanes. J. Baudreng-
hien (Bull. Soc. chim. Belg., 1929, 38, 172— 193).—
See this vol., 801.

1:2-Dimethyl -3 -isopropylcyclopentane. B.
Kasanski (Ber., 1929, 62, [B], 2205—2210; cf. God-
chot and Taboury, A., 1913, i, 348; Zelinski and
Kasanski, A:, 1927, 670).—Dihydrocamphorone, b. p.
181—183°/748-5 mm., df 0-8899, n18 1-4412, is trans-
formed by ethereal magnesium methyl iodide into the
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corresponding tertiary alcohol, which could not be
obtained quite homogeneous, but is dehydrated by
oxalic acid at 130° and then reduced in presence of
nickel at 160— 170° to 1:2-dimethyl-3-i$opropyl-
cyclopentane, b. p. 159—161°/757 mm., Sj. 0-7883,
rna 1-4319. Thujamenthone, b. p. 206—208°/749
mm., (If 0-8894, n~ 1-4484, is transformed into the
hydrazone, converted by distillation in presence of
solid potassium hydroxide and platinised earthen-
ware into 1 : 2-dimethyl-3-iSopropylc!/cZopentane, b. p.
159—160-5°/757-6 mm., df, 0-7877, ?r' 1-4328. The
divergence of the constants of Godchot's compound
is probably due to degradation of the isopropyl
group owing to the relatively high temperature of the
treatment with nickel. 1-Methyl-2-isopropylcycio-
pentane, obtained from dihydrocamphorone by the
hydrazine method, has b. p. 140— 142-5°/764-8 mm.,
df10-7750, w85 1-4257. H. Wren.

spirocycloDecane and its contact isomeris-
ation. N. D. Zelinski and N. I. Schuikin (Ber.,
1929, 62, [B], 2180—2186).— Adipic acid, prepared
in 91% yield by oxidation of cyciohexanol with per-
manganate in cold, very dilute alkaline solution, is
converted into cyclopentanone, b. p. 130—131° (yield
76-5% in presence of barium hydroxide or 90% in
presence of thorium oxide hydrate). Reduction of
the ketone in aqueous-ethereal solution at -(-5° in a
current of carbon dioxide yields mainly cyclopentanol
and 2-cycZopentylcyc?opentanol, b. p. 117—118°/12
mm., df 0-9802, ng 1-4885; the pinacol,

[eh!-GH"> C(°H)']2, m' P- 107—!08°, is obtained
in 3% yield. The last-named compound is converted
by hot dilute sulphuric acid into 2 :2 -letramethylene-
cyclohexanme, b. p. 98— 100°/13 mm., df 0-9898,
W? 1-4848 (semicarbazone, m. p. 191—192°). The
ketone is transformed into its hydrazone, which, when
decomposed in presence of platinum and potassium
hydroxide, passes into 1 : I-telramethylenecydohexane

(spirocyclodecone), Ch'-CHAMNC Rh'-CH”™O1IN’
b. p. 185—186°/745 mm., df 0-8877, n$ 1-4748. The
hydrocarbon slowly decolorises dilute permanganate
and with bromine yields a tetrabromide, m. p. 130—
132° (decomp.). spirocydoDec&ne is isomerised in
presence of platinised charcoal and hydrogen at 190°
to a compound, C10H J8, b. p. 185-5— 186-5°/750 mm.,

df 0-8730, ?if, 1-4683; isomerisation occurs more
slowly in an atmosphere of carbon dioxide. The
product reacts slowly with permanganate. It does

not become dehydrogenated in presence of palladised
asbestos or platinised charcoal at 300°. H. Wren.

Meaning of action constants in substitution
reactions in the benzene nucleus. W. Huckel
and H. Havekoss (Ber., 1929, 62, [B], 2041—2043;
cf. A., 1928, 987).— Examination of Holleman’s data
for the replacement of chlorine in ehloronitro- and
chlorodinitro-benzenes under the action of diethyl-
amine and sodium methoxide shows that variations
in the action constants may occur which cannot be
foretold from probabilities of steric hindrance or
furtherance. A theoretical basis of the relationship
=between constitution and action constants cannot be
given. Present theories, for example that of induced
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alternate polarities, do not take this into consider-
ation and, for further progress, it is necessary to
recognise the influence of action constants on velocity
coefficients and to separate their part from that of
activation energy. H. Wren.

Benzene and mobility of the iodoxy-group. D.
Vorlander (Rec. trav. chim., 1929, 48, 912—918).
—Substitution in the benzene nucleus is discussed
briefly (cf. A., 1919, i, 319). Oxidation of 1-iodo-
2 : 4-dinitrobenzene with hypochlorous acid in acetic
acid solution gives I-iodoxy-2 :4-dinilrobenzene (1),
explodes between 140° and 160°, according to rate of
heating. The mobility of the iodoxy-group in I is
great (cf. A., 1925, i, 1055). Thus, treatment of |
with silver nitrate gives silver iodate and wi-dinitro-
benzene, sodium nitrite in the cold converts | into
1:2: 4-trinitrobenzene, and the action of aqueous
sodium azide yields 2 : 4-dinitroazidobenzene. These
results are explicable on the author’s theory of
alternating charges. H. Burton.

Highly-polymerised compounds. XXI. Re-
duction of polystyrene. H. Staudinger and V.
Wiedersheim (Ber., 1929, 62, [B\, 2406—2411; cf.
this vol., 910).—Hemicolloidal polystyrenes (mean
mol. wt., 1800—5000) which, according to Heuer
(unpublished work), are not essentially degraded when
heated in solution at 200° are not reduced in cold
solution in presence of Willstatter's platinum, platin-
um oxide, or nickel, but are completely hydrogenated
in decahydronaphthalene at 200° in presence of
Kelber’s nickel to hexahydropolystyrenes, in which
the absence of non-hydrogenated, aromatic nuclei is
established by their inability to react with concen-
trated nitric acid or tetranitromethane. Reduction
of a preparation of mean mol. wt. 1800 gave a product
of unchanged mean mol. wt. and identical viscosity
in solution. More complex products are cracked in
some degree by a similar treatment, but in the main
are reduced without decomposition if the process is
effected rapidly in the presence of a sufficient amount
of active catalyst. The smaller fragments are re-
moved by re-precipitation, leaving mixtures of ap-
proximately the same viscosity and mean mol. wt.
as the initial materials. Complex polymerisation
products can therefore be subjected to chemical
change without alteration of the mean mol. wt. In
the solution the compound exists as molecules and
not as associations and the mean mol. wt. of the
products is truly determined. Mol. wts. of hydro-
carbons of this order of magnitude can be accurately
determined, and erroneous values are not obtained
due to solvation or micelle formation. The viscosity
of the solutions depends on the size of the long thread
molecules, which hinder the normal movement of the
liquid molecules and thus cause viscosity in the
solutions. H. Wren.

Preparation of p-tolylacetylene. A.Willemart
(Bull. Soc. chim., 1929, [iv], 45, 644— 645).—p-Tolyl
methyl ketone is treated with phosphorus penta-
chloride and the monochloro-compound,
CeH4aMe-CCi:CH2, b. p. 86—96°/12 mm. (Auwers and
Keil, A., 1903, i, 620), is converted into p-tolylacetyl-
ene, m. p. 23° b. p. 53—56°/I1— 12 mm., with 2-2
mols. of sodamide in presence of vaseline oil (cf.
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Meunier and Desparmet, A., 1924, i, 701; Bourguel,
A-, 1925, i, 770). R.. Brightman.

Homolog-ues of diphenyl. E. Boedtker [with
B. Wiger and R. Kerlor] (Bull. Soc. chim., 1929
[iv], 45, 645—650).—A residual specimen of Bert's
pp'-ditsopropyldiphenyl (A., 1923, i, 1005) on re-ex-
amination had ru. p. 49°, but contained some crystals,
m, p. 65—66°. p-Cumyl iodide, b. p. 236— 238°,
with commercial copper powder vyielded only
Schreiner’s pp'-diisopropyldiphenyl, m. p. 49° (A.,
1910, i, 367). Since, however, a second experiment
gave only the substance, m. p. 65— 66°, either Bert's
or Schreiner’s product is probably p-hsopropylphenyl-
phenyldimethylmethane, Pm-CeéH.fCPhMe, (cf. Weiler,
A., 1896, 237, 242), and although the pp'-di-tert.-
butyldiphenyl obtained by Schreiner's method or
from _p-iodo-ierf.-butylbenzene by Tsehitschibabin’s
method (A., 1928, 404) had m. p. 122°, this product
also is regarded as probably a mixture of two similar
isomerides. n-Butylbenzene, b. p. 180°, df 0-8679,
zijJ5 1-4942 (yield 71% from «-butyl bromide, bromo-
benzene, and sodium), is converted by Klages and
Storp’s method (A., 1902, i, 670) into p-iodo-n-butyl-
benzene, b. p. 144°/20 mm., df 1-4616, nf, 1-5693,
yielding, with copper powder, pp’-di-n-butyldiphenyl,
m. p. 58—59° b. p. 228—230 /14 mm., d]5 0-9499,
ng 15503. Shnilarly, sec.-butylbenzetie, b. p. 171-3—
172-3°, di9 0-8612, n™ 1-4914, yields p-iodo-sec.-butyl-
benzene, b. p. 129—130°/16 mm., N 1-4701, N\\ 1-5731,
and p-p’-di-sec.-bulyldiphenyl, b. p. 222—224°/20 mm.,
dj5 0-9530, wu 1-5577, and feri.-amvlbenzene, b. p.
189— 190°, gives p-iodo-teit.-amylbenzene, b. p. 139°/
15 mm., df 1-4226, «“ 1-5669, and pp'-di-icrt.-amyldi-
phenyl, b. p. 224°/16 mm., df 1-5503, wf 1-5570, which
after some months deposits traces of a crystalline
substance volatilising above 200°. R. Brightman.

Mononitro- and monoamino-derivatives of
1-methylnaphthalene. V. Vesely, F. Stursa, H.
Olejnicek, and E. Rein (Coll. Czech. Chem. Comm.,
1929, 1, 493—515).—Nitration of 1-methylnaphthal-
ene in acetic anhydride with excess of nitric acid
(d 1-52) below 15° yielded 4-nitro-I-methylnaphthal-
ene, m. p. 68—69°, together with a liquid which,
contrary to Lesser (A., 1914, i, 33), furnished only the
4-amino-compound (isolated as the acetyl deriv-
ative, m. p. 166—167°) on partial reduction by
hydrogen and platinum-black. 2 :4-Dinitro-I-methyi-
naphthalene was reduced by platinum-black and
hydrogen or by ammonium hydrogen sulphide to
2-nitro-i-amino-I-methylnaphthalene, m. p. 131— 132°,
and the latter converted into 2-nitro-\-methylnaphthal-
ene, m. p. 58—59°. Reduction of the last-named
with zinc dust and acetic acid afforded 2-amino-I-
methylnaphthalene, m. p. 49—50° (acetyl derivative,
m. p. 188—189°; benzoyl derivative, m. p. 222°),
which was identical with the substance obtained from
I-methyl-2-naphthol. 3-Nitro-4-acetamido- 1-methyl-
naphthalene, in. p. 224—225°, obtained from 4-acet-
amido-I-methylnaphthalene in acetic anhydride and
nitric acid (d 1-52), was converted into i-nitro-i-
amino-lI-methylnaphthalene, m. p. 179-5°, by warming
with alcoholic hydrochloric acid, from which 3-nitro-
I -methylnaphthalene (1), m. p. 81—82°, was prepared.
The following compounds are described : 3-amino-I-
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methylnaphthalene, m. p. 68° (acetyl derivative, m. p.
172—173°);  3-hydroxy-I-?nethylnaphthalene, m. p.
80—81°. 3:i-Diamino-1-methylnaphthalene, m. p.
91°, was produced by the reduction of 2-nitro-4-
methyl-a-naphthylamine with stannous chloride.
Treatment of 1l-methylnaphthalene in carbon tetra-
chloride solution at 0° with chlorosulphonic acid
furnished chiefly the 4-sulphonic acid, which was
converted into I-methylnaphthalene-4-sulphonyl
chloride (11);, m. p. 78—80°. When Il is nitrated
with nitric acid (d 1-475) at —5° to 3° the 5-nitro-,
TO p. 161—161-5°, together with the 8-nitro-, m. p.
115— 116°, -lI-methylnaphthalene-4-sulphonyl chlor-
ides are obtained, and separated by means of ether.
The 5-nitro-sulphonyl chloride yielded 5-nitro-
I-methylnaphthalene-4-sulphinic acid with sodium
sulphite and sodium hydrogen carbonate, converted by
warming with 60% sulphuric acid or 80% phosphoric
acid into 5-nitro-I-methylnaphthalene, m. p. 82-83°.
5-Amino-1-mcthylnaphthaleme, m. p. 77— 78° (acetyl
derivative, m. p. 194—195°; benzoyl derivative, m. p.
173—174°; 5-hydroxy-\-methylnaphthalene, m. p. 97—
98°), was obtained by the hydrolysis of 5-nitro-I-
methylnaphthalene-4-sulphonyl chloride with alkali,
reduction of the resultant sodium nitro-sulphinate
with iron and dilute acetic acid, and treatment of
the sodium amino-sulphonate witli sodium amalgam,
5-Acetamido-1-methylnaphthalene in aceticanhydride
and nitric acid (d 1-525) at 15— 20° afforded a mixture
of two mononitro-compounds, separated by fractional
crystallisation from ethyl acetate into Q-nilro-5-acet-
amido-1-methylnaphthalene (111), m. p. 245— 246°, and
S-nitro-5-aceta,mido- 1-methyhiaphthalene (1V), m. p.
197—198°. Hydrolysis of 11l with alcoholic hydro-
chloric acid furnished Q-nitro-5-amino-1-metJiylnaphth-
alene, m. p. 178—179° (8-nitro:5-amino-I-methyl-
naphthalene similarly prepared from IV has m. p.
163— 164°), which was converted into 6-nitro-I-methyl-
naphthalene, m. p. 76— 77° [6-aroino-l -methylnaphth-
alene, m. p. 63—64° (acetyl derivative, in. p. 123—
124°; benzoyl derivative, m. p. 155—156°)]. The
orientation of 6-nitro-5-amino-1-methylnaphthalene
ewas confirmed by reduction with stannous chloride
to 5 :6-diamino-I-methylnaphthalene, m. p. 151—
152°, which condensed with phenanthraquinone in
glacial acetic acid to give \-methylnaphthalene-"): 6-
phenanthrazine, m. p. 254— 256°. S-Nitro-I-methyl-
naphthalene-4-sulphonic acid was prepared from
the sulphonyl chloride and converted by heating
with 60% sulphuric acid into 8-nilro-1-methylnaphthal-
ene, m. p. 63—64°. S-Amino-1-methylnaphthalene,
m. p. 67—68° (acetyl derivative, m. p. 183— 184°;
benzoyl derivative, m. p. 195— 196°), was obtained
from 8-amino-I-methylnaphthalene-4-sulphonic acid
in the manner described above. Attempts to prepare
8-hydroxy-1-methylnaphthalene from the amino-
compound were unsuccessful. Nitration of 8-acet-
amido-I-mothylnaphthalene in acetic anhydride with
nitric acid (d 1-525) and acetic anhydride aSorded a
mixture of mononitro-compounds, which was separ-
ated by ethyl acetate into 5-nitro-8-acetamido-I-methyl-
naphthalene, m. p. 193— 194°, and a eutectic mixture.
Partial hydrolysis of the latter -with alcoholic potass-
ium hydroxide yielded 5-nitro-\-methyl-8-naphthyl-
amine, m. p. 162— 163° (converted byTelimination of
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the amino-group into 5-nitro-I-methylnaphthalene,
m. p. 83—84°), and 7-nitro-8-acetamido-I-niethyl-
naphthalene (V), m. p. 186— 187°. I-Nitro-\-methyl-
8-naphthylamine, m. p. 150— 152°, obtained from V
and alcoholic hydrochloric acid, was converted into
‘i-nitro-I-methylnaphthalene, m. p. 98—99° (1-acet-
arrudo-\-methylnaphihalene, m. p. 158-5— 160°).

The constitution of 8-nitro-5-amino-I-methyl-
naphtkalene was established by reduction with stan-
nous chloride to the 5 : 8-diamine, followed by oxid-
ation of the latter in anhydrous acetic acid with ferric
chloride, when 1-methyl-5 : &naphthoquinone, m. p.
121— 122°, was obtained. The same quinone was
produced from 5-nitro-8-amino-l1-methylnaphthalene.

A. |. Vogel.

Catalytic transference of hydrogen between
organic compounds. S. Akabori and T. Suzuki
(Bull. Chem. Soc. Japan, 1929, 4, 19S—202).— See
this vol., 1170.

ms-Dialkylanthracenes and 1 transannular
tautomerism.” VI. E. de B. Barnett and J. L.
Wiltshire (Ber., 1929, 62, [B], 1969— 1973; cf. this
vol., 1171).—1 :4-Dichloroanthrone, m. p. 148° s
prepared by reduction of 1 :4-dichloroanthraquinone
in boiling glacial acetic acid with tin and hydrochloric
acid or in cold concentrated sulphuric acid with
aluminium powder. 1:4-Dichloroantliryl acetate has
m. p. 174°. Treatment of 1 :4-dichloroanthrone with
magnesium ethyl bromide or magnesium benzyl
chloride affords, respectively, 1 :4:-dichloro-9-ethyl-
anthraeene, m. p. 103°, and 1 :i-dichloro-9-benzyl-
anthracene, m. p. 113°. Bromine in carbon disulphide
transforms the last-named compound into 1 :4-di-
chloro-10-bromo-S-benzylidene-9 : 10-diliydroanthracene,
m. p. 206°, from which the corresponding -10-piper-
idino-, in. p. 200°, -10-methoxy-, m. p. 185°, and -10-
ethoxy-, m. p. 158°, compounds are derived by means
of piperidine or the requisite alcohol in presence of
calcium carbonate. 1:4-Dichloro-10-bromo-9-benzyl-
idene-9 : 10-dihydroanthracene is converted by potass-
ium acetate in acetic acid followed by boiling glacial
acetic acid into 1 :i-dichloro-0-a.-acetoxybenzylan-
tliracene, m. p. 208°. 1:4-Dichloro-10-methoxy-9-
benzylidene-9 : 10-dihydroanthracene is transformed
by methyl alcohol containing a little hydrochloric
acid into 1 :i-dicliloro-0-u.-methoxybenzylanthracene,
m. p. 118°. 1 :4-DicJiloro-8-rx-ethoxybenzylanlhracene,
m. p. 135°, is prepared similarly. H. Wren.

Aromatic substitution from the viewpoint of
electronic theory of valency. C. K. Ingold (Rec.
trav. chim., 1929, 48, 797—812).—A resume of the
investigations on aromatic substitution carried out
by the author and his co-workers during the last 4
years. H. Burton.

Theories of aromatic substitution. B. Flur-
scheim (Rec. trav. chim., 1929, 48, 817—820).—The
electrostatic and non-electrostatic theories are dis-
cussed briefly and the former criticised.

H. Burton.

Orienting power of substituents in the benzene
nucleus. P. Swarts (Rec. trav. chim., 1929, 48,
1025— 1028).— The effect of substituents on refraction
is discussed. There appears to be no relationship
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-between refraction and orienting power. The varia-
tion of thermal energy involved in the introduction
of groups into a substituted benzene nucleus is com-
mented on. H. Burton.

Synthesis of aniline. M. Smiatowski (Przemyst
CHem., 1929, 13, 397—401).—Mixtures of chloro-
benzene vapour and ammonia are passed through
tubes heated at 250—400° and containing a catalyst
consisting of 10% of nickel or cobalt intimately
mixed with various carriers such as sodium or calcium
carbonate, calcium oxide, pumice, lead, lead chromate,
chromic oxide, and the products are analysed. Small
quantities of aniline (0—1%) are found, together
with ammonium carbonate, benzene, diphenyl, and
carbazole, as well as traces of diphenylamine in those
cases where lead is present. The presence of carbon
monoxide in the reaction mixture slightly depresses
the yields of aniline. The low yields of aniline ob-
tained are due, not to inactivation of the catalyst,
but probably to side reactions and to the reversal of
the reaction, as mixtures of aniline and chlorobenzene
vapours exhibit after passage through the tube a
diminished aniline content. R. Truszkowski.

Nitration of esters of phenylmethylcarbamic
acid. P. van Romburgh (Rec. trav. chim., 1929,
48, 922;—925).— A modified account of work already
published (A., 1901, i, 201). Jaeger's observation
(A., 1906, i, 500) that methyl 2:4: 6-trinitrophenyl-
methylcarbamate exists in two modifications, m. p.
107° and 118°, is confirmed. Treatment of this ester
with a mixture of nitric (d 1-5) and sulphuric acids
gives methyl 2:4: 6-trinitrophenylearbamate.

H. Burton.

Nitration of aromatic compounds in alcoholic
solution. P. Reverdin (Rec. trav. chim., 1929, 48,
838— 842; cf. this vol., 310).— Nitration of p-methoxy-
benzanilide (1), p-anisylurethane (1), and p-toluene-
sulphonamidophenetole with nitric acid (d 1-185) in
boiling alcoholic solution affords the corresponding
3-nitro-4-acylamido-derivatives; p-ethoxyacetanilide
(111) undergoes hydrolysis only. With nitric acid
(d 1-4) p-toluenesulphon- and 2-nitro-p-toluene-
sulphon-amidophenetoles yield the corresponding
3 :5-dinitro-derivatives; Il furnishes 3-nitro-4-acet-
amidophenetole under regulated conditions, whilst |
and Il afford mainly the mononitro-derivatives.
Acyl groups other than acetyl are not hydrolysed
during nitration. " H. Burton.

Phenoxyethylaniline and related compounds.
D. H. Peacock, M. Bhattacharya, and B. L. R ao
(J.0.S., 1929, 1926—1927).—The following com-
pounds have been prepared by heating phenoxyethyl
p-toluenesulphonate (Peacock and Tha, A., 1928,
1115) and the corresponding amine in the presence
of rather more than the calculated amount of aqueous
sodium carbonate : fi-phenoxyethyl-o-toluidine, m. p.
64°; -m-toluidine, b. p. 220°/13 mm.; -p-toluidine,
m. p. 52°; -ethylaniline; -diethylanitine, b. p. 212—
213°/27 mm.; -p-chloroaniline, b. p. 228°/11 mm_;
-a-naphthylamine, m. p. 106°. R. K. Callow.

Electrochemical preparation of phenylhydr-
azine. R. E. McClure and A. Lowy,—See this
vol., 1247.
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Stereocoisomerism of diazo-compounds. W.
Swientoslawski (Ber., 1929, 62, [B], 2034—2040;
cf. A., 1920, i, 336).—A reply to Hantzsck (this vol.,
805) ! H. Wren.

Reduction of normal diazohydrates. A.
Angeli and Z. Jolles (Ber., 1929, 62, [B], 2099—
2100).—Benzoylphenylhydrazine is produced when a
solution of benzenediazonium chloride is rendered
alkaline and treated with a solution of sodium stannite
containing alcohol and benzaldehyde. Support is
thus afforded to the author’s theory (A., 1926, 947)
of the intermediate production of phenyldi-imide
during the reduction of normal diazohydrates:
O:NPh:NH+H2=H20+NPh:NH. The production
of ammonia and azoimide by reduction of potassium
azodicarboxylate is explained by the intermediate
formation of di-imide and the formation of the com-
pound NMe2-CéH 4-N(:0):N-NH-C0-NH2 from nitroso-
dimethylaniline and semicarbazide by the inter-
mediate occurrence of NELj-CO-NiNH. Di-imide also
appears to be intermediately formed during the pro-
duction of diazonium salts from quinones and benzene-
sulphonylbydrazine or azodicarboxylic acid. The
oxygen atom in normal diazohydrates appears present
as oxide and not as hydroxyl. H. Wren.

Constitution and reactions of diazohydrates.
A. Angelti (Atti R. Accad. Lincei, 1929, [vi], 9, 933—
940, and Ber., 1929, [B], 62, 1924— 1928).—A refut-
ation of Hantzsch’s criticism (this vol., 805) of the
author’s views (A., 1928, 1129), in support of which
Swientoslawski’'s thermochemical data (A., 1925, ii,
1044) are quoted. T. H. Pope.

Reactions of diazohydrates. D. Biciavi (Ber.,
1929, 62, [B], 2101—2102).—Whereas isodiazo-
hydrates do not react with the sodium salt of nitro-
hydroxylamine, the normal diazohydrates give tem-
porary, violet-blue colorations, marked gas evolution,
resinification, and production of nitrosobenzene.
The change is probably due to intermediately formed

nitroxyl: OINPhiNH+N-OH — x O:NPh+N2+
H20. H. Wren.
Optically active diazo-compounds. V.

Stable alicyclic diazo-amine. C. W.Bennett and
W. A. Noyes (Rec. trav. chim., 1929, 48, 895— 898).
—When 2-aminofluorenonehydrazone, m. p. 209°
[prepared by Gerhardt's method (A., 1920, i, 766)], is
suspended in 95% alcohol in which a small amount
of sodium has been dissolved and then treated with
mercury acetamide, 2-ami7io-9-diazofluorene, m. p.
137° with evolution of nitrogen, is obtained. This is
stable at the ordinary temperature, but becomes
brown on long exposure to light. Resolution is not
effected by d-camphorsulphonie acid. Improved
methods of preparation of 2-nitrofluorene and 2-nitro-
and 2-amino-fluorenone are given. H. Burton.

cis-fians-lsomerism and steric hindrance.
IX. Propylcyciopentanols. G. Vavon and J.
Flurer (Bull. Soc. chim., 1929, [iv], 45, 754—762).—
\-Propylcyc\opentan-2-one, b. p. 67°/8 mm., d] 0-9111,
n), 1-4470 [semicarbazone, in. p. 212—213°, yielding
when hydrogenated in agueous hydrochloric acid the
hydrochloride of I-propylcyc\opentyl-2-semicarbazide
(m. p. 151—152°); oxime, b. p. 109—II1°/9 mm.,

BRITISH CHEMICAL ABSTRACTS.— A.

hydrogen oxalate, m. p. 149— 150°], with sodium and
alcohol gives 70% of a mixture, b. p. 80°/10 mm., of
1-propylcycZopentan-2-ols rich in the Zrans-isomeride.
trans-1-PropyZcyclopeatan-2-0Z isolated through the
hydrogen phthalate has b. p. 78—79°/10 mm., o\
0-9018, n], 1-4565 (hydrogen phthalate, m. p. 68°;
hydrogen succinate, d® 1-0686, > 1-4605 ; 3 : 5-dmitro-
benzoate, m. p. 30—31°; phenylurethane, m. p. 61—
62°). cis-lI-Propylcyclopentan-2-ol, b. p. 79—80°/12
mm., d\ 0-9165, n], 1-4600 (3 : Ty-dinitrobenzoate, m. p.
70— 71°; hydrogen phthalate, m. p. 95— 96°; hydrogen
succinate, m. p. 27—28°; phe7iylurethane, m. p. 83—
84°), is obtained by hydrogenation of the ketone in
presence of platinum-black in acetic acid containing
hydrochloric acid and purification of the dinitro-
benzoate. A mixture richer in the ;rans-isomeride is
obtained in absence of hydrochloric acid (cf. A., 1928,
1000). The cis-Zrans-configurations are assigned for
similar reasons to those given in the case of the propyl-,
Osopropyl-, and cyclohexyl-cycfohexanols (A., 1927,
455, 761 ; 1928, 166, 516). The cis-l-propylcycZo-
pentan-2-ol is converted into the irans-isomeride by
heating its sodium derivative at 180— 190° for 12 hrs.
in an atmosphere of nitrogen. The cis-hydrogen
phthalate is much less soluble in organic solvents than
the  Zrans-isomeride. cis-2-PropylcycZopentan-I-ol
is esterified more rapidly than the Zraws-isomeride
with acetic acid at 100°, in the absence of a catalyst,
but in presence of a catalyst estérification is more
rapid with the Zrans-isomeride at 0° and at 39°. The
Zrans-hydrogen phthalates and succinates are hydro-
lysed more rapidly than the cia-isomerides, the ratio
of the velocity coefficients for the trans-jcis-hydrogen
phthalates in water being 4-3 at 39° and 5-5 at 0°,
and in 75% alcohol, 2 at 39° and 2-5 at 68°. Similarly
for the hydrogen succinates, the ratio of the velocity
coefficients in 75% alcohol at 0° is 2-4 and at 39°, 2-7.
Comparison of these ratios with those previously
obtained for the esters of the 1-ZsopropylcycZopentan-
2-ols (A., 1928, 100) shows that the steric effect of
the propyl group in hydrolysis is less than that of
the isopropyl, the propylcycZopentyl esters having
greater velocity coefficients but smaller trans/cis-
ratios than the corresponding tsopropyl derivatives.
1-PropylcycZopentan-2-one is obtained by hydrogen-
ation of 1-propylidenecyelopenta7i-2-one, b. p. 80°/10
mm., d] 0-9559, n], T4855 (semicarbazone, m. p. 224—
225°), in ether in presence of platinum-black. The
latter is obtained in 65% yield by dehydration of the
ketol, b. p. 100— 105°/8—9 mm., prepared from prop-
aldehyde and cycZopentanone in presence of sodium
(yield 40—45%) under 40—50 mm. in presence of
2% of oxalic acid. R. Brightman.

Action of phenylthiocarbimide on phenols. F.
Mayer and A. Mombour (Ber., 1929, 62, [B], 1921—
1924; cf. Karrer and Weiss, this vol., 697).—Con-
densation is effected (i) with aid of aluminium chloride
in carbon disulphide and (ii) by means of zinc chloride
and hydrogen chloride in ether. Phenol and phenyl-
thiocarbimide, by either method, afford p-hydroxy-
thiobenzanilide, m. p. 164°, converted by sodium
carbonate solution at 160° into hydrogen sulphide,
aniline, phenol, andp-hydroxybenzanilide. Similarly,
resorcinol affords 2 : 4-dihydroxythiobenzanilide, m. p.



organic chemistry.

182° (Karrer and Weiss, in. p. 176°). a-Naphthol by
the second method yields 4-hydroxythionaphthanilide,
m. p. 207—208°, whereas by the first method it gives
I-hydroxy-2-thionaphthanilide, m. p. 183—184°. The
thionaphthanilides condense with 5 :7 -dibromoisatin
chloride, giving the compounds :

CoH2Br2<”~J >C :C 10H5(:0)-CS-NHPh (C:0: CS-NHPh
=2:1:4 and 1:4:3). H. Wren.

Acyl derivatives of o-aminophenol. V. R. E.
Nelson and H. S. Rothrock (J. Amer. Chem. Soc.,
1929, 51, 2761—2764).— Schotten-Baumann treat-
ment of o-benzamidophenol with w-butyl chloro-
formate or of n-butyl o-hydroxycarbanilate with
benzoyl chloride affords o-carbo-n-butoxyatninophenyl
benzoate, m. p. 62-5°, hydrolysed to »;-butyl o-hydroxy-
carbanilate. Similarly, o-carboisobiitoxyaminophenyl
benzoate, m. p. 85-5—85-8° is obtained from the
corresponding isobutyl derivatives as above. In both
these cases acylation of o-benzamidophenol causes
migration of the benzoyl group from nitrogen to
oxygen. o-Benzamidophenol and n-valeric anhydride
afford o-benzamidophenyl n-valerate, m. p. 103-5—
104-5°, whilst o-va-leramidophenol, m. p. 79°, and
benzoyl chloride yield o-valeramidophenyl benzoate,
m. p. 73—74°. Both the diacyl derivatives are
hydrolysed to o-benzamidophenol, migration of the
benzoyl group from oxygen to nitrogen taking place
with the benzoate. Hydrolysis of o-isovaleramido-
phenyl benzoate, m. p. 96—97-5° (from o-isovaleramido-
phenol, m. p. 100-5— 102°), gives a small amount of the
starting material in addition to o-benzamidophenol.
0-Benzamidophenyl isovalerate has m. p. 113-5—117°.

Benzoylation of methyl o-hydroxycarbanilate, m. p.
122—123°, or treatment of o-benzamidophenol with
methyl chloroformate affords o-benzamidophenyl
methyl carbonate, m. p. 12S°, hydrolysed mainly to
o-benzamidophenol. In the first of these acylations
migration of the carbomethoxy-group from nitrogen
to oxygen occurs, but in most of the cases studied (cf.
A., 1928, 168, 517) the carboalkoxy-group is able to
displace the benzoyl group attached to the nitrogen
atom. ' H. Burton.

Electrolyticpreparation of2 :4-diaminophenol.
W. E. Bradt and O. W. Brown (Amer. Electrochem.
Soc., Sept., 1929. Advance copy, 14 pp.).—The effect
of varying conditions on the yield and currentefficiency
of production of 2 :4-diaminophenol by electrolytic
reduction of the corresponding nitro-compound has
been investigated. The best cathode material was
found to be a copper gauze electrolytically coated with
copper sponge. Using a catholyte of 2 :4-dinitro-
phenol dissolved in an aqueous sodium carbonate or
hydroxide solution gave poor yields, whilst in sulphuric
acid solutions low solubility and volatilisation losses
limited the yield. The use of a closed cell with
vigorous agitation, raising the temperature, and
addition of alcohol to the catholyte improved the
yield. The best conditions are : catholyte consisting
of 5 g. of the nitro-compound in 200 c.c. of sulphuric
acid (d 1-66) and 100 c.c. of 95% alcohol vigorously
stirred at 118°, with 5amp./dm.2 at the cathode. The
yield and current efficiency were then 94-4%.

H. J. T. Ertingham.
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Action of normal sulphites on 3-chloro-fi-
naphthol and on 1 :3-dichloro-p-naphthol. A
new case of intramolecular transposition. C.
Marschalk (Bull. Soc. chim., 1929, [iv], 45, 651—
662).—When heated with dilute sodium or potassium
sulphite under reflux, or in an autoclave at 120°,
3-chloro-fl-naphthol yields fl-naphthol and (3-naphthol-
4-sulphonic acid, the formation of P-naphthol being
greater in an autoclave. The formation of the
p-naphthol-4-sulphonic acid is attributed to direct
addition of the sulphite followed by elimination of
sodium chloride. The absorption spectrum of 1-benz-
eneazo-fi-naphthol-4-sulphonic acid shows bands in
aqueous solution at 530 and 499, in sulphuric acid at
559 and 523. Similarly, 1 :3-dichloro-P-naphthol with
dilute (1-25%) potassium sulphite at 120° yields 3-
chloro-$-na.phthol-1-sulphanic acid, hydrolysed by 45—
50% sulphuric acid to 3-chloro-p-naphthol, and by
10% potassium sulphite at 170° to (3-naphthol-I- and
-4-sulphonic acids, and a little P-naphthol. Since 1:2-
aminonaphthol is converted into 1-amino-P-naphthol-
4-sulphonic acid by sodium sulphite solution in presence
of a current of air, air should be excluded in the above
operations. P-Naphthol-4-sulphonic acid is readily
prepared by reduction of I-diazo-P-naphthol-4-sul-
phonic acid with sodium sulphide. When treated with
nitrous acid and heated with hydrochloric and acetic
acids, 3-cliloro-P-naphthol is converted successively
into 3-chloro-I-nitroso-P-naphthol and 3-chloro-2-
hydroxy-a-naphthaquinone, m. p. 214—215°.

R. Brightman.

Derivatives of 2-hydroxyfluorene. 1. C.
Ruiz (Anal. Asoc. Quim. Argentina, 1928, 16,
225—233; cf. this vol., 1063).— It has not been found
possible to methylate I(or 3)-nitro-2-hydroxyfluorene.
3-Nitro-2-methoxyfluorene (1) (Ecker and Langecker,
A., 1928, 521) is reduced to 3-amino-2-methoxy-
fiuorene, m. p. 187°, which, when diazotised and the
solution run into boiling dilute sulphuric acid, yields
3-hydroxy-2-methoxyfiuorene (11), m. p. 185°. The
constitution of these compounds is demonstrated by
the formation of 3-nitro-2-aminofluorene when 1 is
heated with ammonia in a sealed tube, and by the
failure of Il to form an indophenol, indamine, or
phthalein, although it reacts with ferric chloride,
nitrous acid, and ciiazonium salts. R. K. Callow.

Nitroveratroles. H. Vermeulen (Rec. trav.
chim., 1929, 48, 969—972).— The 4-nitroveratrole of
Pschorr and Silberbach (A., 1904, i, 581) is a mixture
(compound ?) of 4 parts of the 4-nitro- (1), m. p. 96°,
and 5 parts of the 4 : 5-dinitro- (11), m. p. 130—131°,
derivatives, and is obtained by the action of nitric
acid (d 1-43) on I. Nitration of 4-acetamidoveratrole,
m. p. 130° (lit. 136°), with nitric acid (d 1-4) in acetic
acid gives 5-nitro-4-acetamidoveratrole, prepared also
by acetylating the product obtained by the partial
reduction of Il with stannous chloride and 2-3N-
alcoholic hydrochloric acid. Nitration of I with cold

nitric acid (d 1-5) gives | | ; at the ordinary temperature
3:4: 5-tx-initroveratrole (111) results, whilst 3-nitro-
veratrole affords 111, 3 : 4- and 3 :5-dinitroveratroles.

3-Acetamidoveratrole is converted by nitric acid
{d 1-45) at the ordinary temperature into 5-nitro-
3-acetamidoveratrole, m. p. 173°, and the 4 : 5-dinitro-
derivative, m. p. 240° (decomp.). H. Burton.
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Aromatic allyl and propenyl compounds. [I1lI.
isoSafrole dibromide. H. I. Waterman and It.
Priester (Rec. trav. chim., 1929, 48, 941—943).—
Bromination of crude wosafrole in carbon disulphide
solution affords a product which, contrary to the
results of Nagai (A., 1921, i, 857), is optically inactive.
isoSafrole, purified through the picric acid additive
compound, yields a dibromide, m. p. 52—53°, df
1-7682, »“ 1-6095, which is distillable in a cathode
vacuum at a temperature not above 60°.

H. Burton.

Compounds of aldehydes with dimethyldi-
hydroresorcinol (aldimethone compounds). G.
K1iein and H. Linser (Mikrochem., 1929, Pregl Fest.,
204—234).— The compounds formed with dimethyldi-
hydroresorcinol (aldimethones) by the following
aldehydes occurring in plant products have been
prepared and studied: formaldehyde, m. p. of
dimethone 187°, anhydride, m. p. 171°; acetaldehyde,
m. p. 139° anhydride, 173°; propaldehyde, m. p.
155°, anhydride, 148°; butaldehyde, m. p. 142°
anhydride, 141°; fsobutaldehyde, m. p. 154°, an-
hydride, 144°; fsovaleraldehyde, m. p. 137°, anhydride,
168°; lieptaldehyde, m. p. 135° anhydride, 110°;
acraldehyde, m. p. 135° anhydride, 170— 188°; gly-
oxal, m. p. 228°, anhydride, 170°; glyoxylic acid,
m. p. 239°, anhydride, 245°; aldol, m. p. 184— 186°,
anhydride, 126°; crotonaldehyde, m. p. 180— 183°,
anhydride, 120°. The anhydrides are best prepared
by boiling the aldimethones with 40% sulphuric acid
for 2 hrs., removing the free acid with powdered
barium hydroxide, and extracting the resulting mass
with light petroleum. The anhydride is obtained by
evaporation of the extract. No general quantitative
method for the separation of mixtures of the above
compounds could be found, but in a number of cases
separation can be effected by fractional sublimation or
extraction with various solvents. Glyoxylic acid may
be separated from the remaining aldehydes by con-
version into its lead salt before forming the aldi-
methones. A table giving the solubilities of the above
compounds in a number of solvents and illustrations
of the characteristic crystalline forms of the sublimates
obtained from them accompany the paper.

H. F. Harwood.

Action of cinnamic acid on cholesterol. A new
isomeride of cholesterol. E. Montignie (Bull.
Soc. chim., 1929, [iv], 45, 771).—When heated ivith
2 mols. of cinnamic acid at 200° for 4 hr., cholesterol is
partly converted into cholestcryl cinnamate, m. p.
157— 158°, but the alcoholic mother-liquors from the
crystallisation of the cinnamate deposit an isomeride
of cholesterol, m. p. 137— 137-5°, [a]D —19° (bromide,
m. p. 76°; acetate, m. p. 103°; benzoate, m. p. 131—
132°),which gives the Liebermann reaction more slowly
than cholesterol, and is converted into the latter by
alcoholic potassium hydroxide. R. Brightman.

Steryl phosphates. H. von Euler, A. Wole,
and H. Hellstrom (Ber., 1929, 62, [B], 2451—2456;
cf. A., 1927, 1066).—Addition of cholesterol in
chloroform to a solution of phosphoryl chloride in
acetone yields the dichloride of monocholesteryl
phosphate, C27H4502C12P, m. p. 122° (decomp.),
hydrolysed by boiling water to monocholesteryl
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phosphate, m. p. 193°. The chloride of dicholesteryl
phosphate, CsH9003CIP, m. p. 171°, is obtained
under certain conditions during the preparation of
dicholesteryl phosphate, m. p. 204°. fi-Chloroethyl-
phosphoryl chloride and cholesterol in pyridine afford
dicholesteryl $-chloroethyl phosphate, C56H 960 4C1P,
m. p. 158°. Diergosteryl $-chloroethyl phosphate, m. p.
165—167°, is described.

The absorption curves of ergosterol and diergosteryl
phosphate before and after irradiation are given;
those of the irradiated materials differ much more
markedly from one another than do those of the
untreated materials. H. Wren.

Decomposition of cholesterylene and of chol-
esteryl ether by aluminium chloride. N. D.
Zelinski and N. N. Semiganovski (Ber., 1929, 62,
[B], 2199—2202; cf. A., 1928, 731, 865).—Thermal
decomposition of cholesterylene in presence of
aluminium chloride, under atmospheric or 16 mm.
pressure, affords optically inactive, almost non-
fluorescent hydrocarbons with very small iodine
values. Under like conditions (at 16 mm.), cholesterol
gives dextrorotatory products of markedly un-
saturated character. Cholesteryl ether gives products
similar to those from cholesterylene. H. Wren.

Irradiated sterols. E. Montignie (Bull. Soc.
chim., 1929, [iv], 45, 771—776).—Pure commercial
cholesterol, [a]D—33-57°, and ergosterol, [a]D —117°,
when recrystailised three times from 95% alcohol yield
material, [a]D—38-28° and —119°, respectively, which
after exposure to ultra-violet light does not affect a
sensitised plate, and it is concluded that activation of
cholesterol and ergosterol is due to the presence of
traces of isomerides which are eliminated by successive
crystallisations. Since the irradiation process is
unaffected by temperature and the irradiated material
is free from traces of ketones which should accompany
a secondary alcohol, it isimprobable that the activated
constituent is produced by oxidation or migration of a
double linking. The transformation of ergosterol into
irradiated ergosterol is a reversible process, the
irradiated ergosterol rapidly losing its power of
affecting a sensitised plate, even when kept in the
dark, an observation which is also inconsistent with
an oxidation process of activation. Cholesterol from
different sources contained no lecithin or fat, and
accordingly these cannot be the source of the activated
material (cf. Rosenheim and Webster, A., 1927, 381,
487; Schultz, Ziegler, and Morse, A., 1927,703). The
reaction of vitamin-D or irradiated ergosterol with
fuchsin (Steigmann, A., 1928, 926) could not be
confirmed and Was not obtained with cholesterol or
ergosterol. The reducing action of vitamin-/) with
silver oxide is attributed to the presence of double
linkings. R. Brightman.

Destruction of cholesterol by AT-rays in vitro.
A. H.Rofeoand L. M. Correa (Forschr. Réntgenstr.
1929, 39, 882—889).—Contrary to the assertion of
Schreuss and Schulze (ibid., 37, 212) that X-rays are
incapable of decomposing cholesterol, it is confirmed
that irradiation of 0-2% solutions in chloroform
causes decomposition to the extent of 35%. A claim
for priority as to the oxidative nature of the decom-
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position process brought about by irradiation is

made. C. W. Shoppee.
Effect of X-rays on cholesterol. A. Bachem

and R. P. MacFate—See this vol., 1249.
Heteropolar carbon compounds. VIII. Meth-

oxytriphenylcarhenium salts. W. Dilthey and
W. Alfusz (Ber., 1929, 62, [B], 2078—2081; cf.
this vol., 1067).—The perchlorates of mom- (m. p.
192°), di- (m. p. 212°), and tri- (m. p. 192—193°)
methoxytriphenylcarbinol have been prepared.
Titration of their solutions in anhydrous acetone with
aqueous alcohol (d 0-8665) until colourless shows that
hydrolysis commences and is complete more rapidly
with the di- than with the tri-anisyl compound.
A slowly progressive hydrolysis cannot be doubted,
since'the direction of change is reversed by increase of
temperature or concentration or by addition of per-
chlorate ions and the solution develops increasing
acidity. In apparently anhydrous solution the colour
is more slowly but ultimately discharged by dilution.
It is doubtful whether colourless carbonium ions are
present in solutions which have suffered hydrolysis
(alcoholysis, acetonolysis), but, until the contrary is
established, salt formation and occurrence of colour
must be considered to go hand in hand and the
titration hydrolysis must be regarded as giving a
relatively accurate picture of the increase of basicity
caused by the introduction of methoxy-groups into
cations of this type. H. Wren.

Organic molecular compounds with co-ordin-
ation centres. Il. Co-ordination nurpbers of
alkyl esters of fatty acids in choleic acids. H.
Rheinboldt, 0. Konig, and R. Otten (Annalen,
1929, 473, 249—259).—Co-ordination compounds
similar to those previously described (A., 1927, 242)
are obtained from deoxyeholic acid and alkyl esters of
fatty acids. The co-ordination numbers of the esters
(other than formates) are usually less than the values
for the fatty acids of the same molecular composition.
For a series of esters R-C02Alk, where the number of
carbon atoms in Aik- is greater than in R-C02* the
co-ordination numbers of the esters are greater than
the values for the acids R-CO2H and the same as those
lor the alcohols AIlk-OH (values assumed from
acids of same carbon content). The co-ordination
numbers of the octyl esters of formic to heptoic acids
are all 6, whilst octoic acid has a value of 4 (loc. cit.).
Octyl octoate and octyl alcohol also give the value 6.
It is concluded that the heptyl group shows the value
4, and the octyl group 6. The increase in the
co-ordination number from 4 to 6 is, therefore,
between C7 and C8 and not C9 and C10 (cf. loc. cit.).
The same result is obtained by a comparison of several
pairs of esters, R-CO”™Me and Me-CO,R, which show the
same co-ordination numbers. The increases in the co-
ordination numbers from 3 to 4 and 6 to 8 are between
C2 and C3, and C13 and Cw, respectively (cf. loc. cit.).
The values for the acids R-CO2H and the formates
H-CO2R are identical; both carboxyl and formate
groups have no influence on the co-ordination number.
The esters, R-CO,R, show the next higher co-ordin-
ation number than the group R. Choleic acids are
obtained from the following compounds and deoxy-
cholic acid (the number of mols. of the latter is
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given, followed by the m. p. of the choleic acid in

parentheses): «-liexyl formate, 4 (167-5°); ?i-heptyl
formate, 4 (168— 169°); «-octyl formate, 6 (170-5/"-
171°); n-dodecyl formate, b. p. 145—146°/15 mm.,

6 (179°); n-tetradecyl formate, b. p. 166°/17 mm.,
8 (185°); n-hexadecyl formate, b. p. 18S°/17 mm.,
8 (187-5°); methyl acetate, 3 (about 145° [decomp.]);
«-propyl acetate, 4 (142— 146° [decomp.]); ethyl
acetate, 3 (140— 145° (decomp.]); n-hexyl acetate,
4 (168— 169°); «-heptyl acetate, 4 (169°); «-octyl
acetate, 6 (172— 173°); «-dodecyl acetate, 6 (180-5°);
«-tetradecyl acetate, 8 (185-5—186°); «-hexadecyl
acetate, 8 (189°); methyl propionate, 3 (144— 148°
[decomp.]); ethyl propionate, 4 (145— 149° [decomp.]),
«-heptyl propionate, 4 (170— 171°); m-octyl propion-
ate, 6 (173-5— 174-5°); n-dodecyl propionate, b. p.
166— 168°/20 mm., 6 (182°); n-hexadecyl propionate,
b. p. 211—212°/18 mm., 8 (187°); methyl butyrate,
4 (about 148—152° [decomp.]); «-octyl butyrate,
6 (176— 176-5°); n-dodecyl butyrate, b. p. 177— 178°/
19 mm., 6 (183-5°); «-hexadecyl butyrate, 8 (189°);
«-butyl «-valerate, 6 (169— 170°); «-octyl valerate,
6 (176—177°); «-amyl «-hexoate, 6 (173-5°); «-octyl
liexoate, 6 (181— 181-5°); methyl ,«-heptoate, 4
(169— 170°); n-hexyl heptoate, b. p. 137°/19 mm.,
6 (177—177-5°); «-octyl heptoate, 6 (182°); methyl
octoate, 4 (169—170°); «-heptyl octoate, 6 (180-5—
181°); «-octyl octoate, 6 (181— 181-5°); methyl
nonoate, 6 (174—175°); n-heptyl nonoate, b. p. 210°/
75 mm., 6 (182-5—183°); n-octyl nonoate, b. p. 183°/
21 mm., 8 (185°); n-nonyl decoate, b. p.,210-5—211-5°/
20 mm., 8 (186-5— 187°); methyl dodecoate, 6 (180°);
ethyl dodecoate, 6 (182°); n-propyl dodecoate, b. p.
150— 156°/18 mm., 6 (183-0— 184°); n-butyl dodecoate,
h. p. 180°/18 mm., 6 (184— 184-5°); n-hexyl dodecoate,
b. p. 199°/19 mm., 6 (185-5°); n-octyl dodecoate, b. p.
204—205°/17 mm., 6 (186°); methyl tetradecoate,
6 (181-5—182°); ethyl tetradecoate, 6 (183-5°);
n-butyl tetradecoate, b. p. 195°/18 mm., 6 (186°);
n-hexyl tetradecoate, b. p. 215°/17 mm., 6 (188°);
n-tetradecyl tetradecoate, m. p. 43°, 8 (194-5— 195-5°);
n-hexadecyl tetradecoate, m. p. 47°, 8 (197—198°);
methyl pentadecoate, 8 (184-5— 185°); «-octyl
alcohol, 6 (169-5— 170°); n-tetradecyl alcohol, 8
(183-5— 184-5°). The choleic acid, m. p. 187— 188°,
from «-hexadecyl acetate and apocholic acid contains
8 mols. of the latter. H. Burton.

Optical activity of the hydrocarbons obtained
by the decomposition of resin acids by alnminium
chloride. N. D. Zelinski and N. N. Semiganoyski
(Ber., 1929, 62, [B], 2202—2205).—The primary
products of the decomposition of optically inactive
resin acids by aluminium chloride are optically active,
dextrorotatory hydrocarbons. It isprobable that the
optical inactivity of the acids is an accidental result
of the compensation of the dextrorotatory acids with
those of opposite sign. The active hydrocarbons are
markedly unsaturated. The more volatile fractions
of the primary product are rich in aromatic com-
pounds. Treatment of the activo fractions with
aluminium chloride causes production of optically
inactive hydrocarbons with very low iodine numbers.
The possibility that resin acids have played a partin the
formation of mineral oils is discussed. H. Wren.
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Chemistry of the three-carbon system. XXII.
Preparation and interconversion of isomeric
unsaturated nitriles. A. Kandiah and R. P.
Linstead (J.C.S., 1929, 2139—2153).—Anomalies in
the chemistry of certain «3-and py-unsaturated nitriles
(Birch and Kon, ibid., 1923, 123, 2440) have led to
their re-investigation. A study of the interconver-
sion of eight pairs of nitriles by sodium ethoxide at
25° is described. The mobility is high, decreasing
with increased size of the a-group, and the equilibrium
is far on the side of the a@phase, all the equilibria
examined showing a predominance of a3- amounting
to 90—99%. The high activity and the position of
equilibrium are attributed to the powerful effect of
the terminal nitrile group. A general method for
the preparation of the nitriles from amides is by treat-
ment with a solution of phosphorus pentachloride in
phosphorus oxychloride.

Al-cycZoHexenylacetamide, m. p. 152° vyields Al-
cycZohexenylacetonitrile, b. p. 105°/22 mm., &
0-9533, ttj? 1-4843, [i%]D 36-30, isomeric with cyclo-
hexylideneacetonitrile, b. p. 107—108°/22 mm., df

0-9483, 1-4928, [-Z%n 37-1, from cyc/ohexvlidenc-
acetamide, m. p. 147°. a-cycZoHexylidenepropion-
amide, m. p. 120° gives a-cycZohexylidenepropio-

nitrile, b. p. 102—103°/13 mm., AT0-9366, ng 1-4941,
[RL\n 42-0, isomeric with a-Al-cycZohexenylpropio-
nitrile, b. p. 113°/13 mm., df 0-9382, mg 1-4761, [EWD
40-7, from a-Al-cycZohexenylpropionic acid, m. p. 38°,
b. p. 144°/14 mm. (anilide, m. p. 56°), by way of the
amide, m. p. 90°. a-cycZoHexylidenebutyronitrile,
b. p. 114°/11 mm., df* 0-9225, wg4 1-4887, [R7]D46-53,
is isomeric with a-Al-cyc\ohexenylbulyronitrile, b. p.
112°/12 mm., eZf4 0-9263, ng4 1-4794, [RL]D 45-68,
from a-A'-cycZohexcnylbutyramide, m. p. 115— 116°.
oyoloPentylideneacetonitrile, b. p. 97—98°/24 mm.,
dis4 0-9427, wg4 1-4805, [iZ/Jo 32-30, in 55% yield from

cycZopentylideneacetamide, m. p. 138° s isomeric
with Al-cycZopentenylacetonitrile, b. p. 91—92°/19
mm., d'f* 0-9395, wg'4 1-4683, [iZE]D 31-7. (i-Mcthyl-

A’-pentenonitrile has b. p. 63°/20 mm., df2 0-8432,
ng- 1-4447, [Rz]d 30-0, and ~-methyl-A”-pentenonitrile,
b. p. 60°/19 mm., d f50-8478, ?ige 1-4367, [E7]D 29-36,
from p-methyl-A3-pentenamide, m. p. 124—125°.
2-Methyl-AMIG-cyc\ohexenyl-l-acelonitrile, b. p. 101°/
14 mm., df 0-9384, ng 1-47621, [-Z47]D40-4 (piperonyl-
idenc derivative, m. p. 122°), isobtained from a-cyano-
1-methylcyc\ohexylidene-2-acetic acid, m. p. 106— 107°,
by distillation.  3-Methyl-A1-cycZohexenyl-l-aceto-
nitrile, b. p. 113°/20 mm., df 0-9239, wg 1-4732, [ZZ1D
41-3 (piperonylidene derivative, m. p. 84°), gives an
imino-compound when condensed with cyanoacet-
amide, hydrolysed to the o-imide of a-cyano-3-methyl-
cyc\ohexane-l : 1-diacetic acid, m. p. 225°. 4-Methyl-
Al-c.ycZohexenyl-l-acetonitrile has b. p. 109°/16 mm.,
df 0-9232, nf 1-4726, [B7]D41-0 (<a-imide of a-cyano-
4-methylcyclohexane-1 : 1-diacetic acid, m. p. 230°
piperonylidene derivative, m. p. 132°).

D. W. Hill.
Replacement of halogen in o-bromobenzoic
acid. W. R. H. Hurtley (J.C.S., 1929, 1870—

1873).— Salicylic acid is readily formed by boiling
sodium o-bromobenzoate with sodium and copper
acetates in aqueous solution. In boiling alcoholic
sodium ethoxide solution in presence of copper-
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bronze o-bromobenzoic acid reacts with acetylacetone
to give phenylacelylacelone-o-carboxylic acid, m. p.
142°. Similarly, ethyl malonate yields ethyl o-carboxy-
phenylmalonate, m. p. 102°. Ethyl hydrogen homo-
phthalate alone is obtained with ethyl acetoacetate
or ethyl acetonedicarboxylate, and (3-deoxybenzoin-o-
carboxylic acid, m. p. 168° (sintering 145°) (lit. 162—
163°; 140°), with bonzoylacetone. With resorcinol,
either when boiled in sodium hydroxide solution and.
a little copper sulphate solution added, or when fused,
the lactone of 2':4'-dihydroxydiphenyl-2-carboxylic
acid, m. p. 232° is formed. Methylation of the
lactone with methyl sulphate and alkali gives in the
cold the lactone of 2'-hydroxy-4'-methoxydiphenyl-2-
carboxylic acid, m. p. 141° or, at 100° 2':4'-cZt-
methoxydiphenyl-2-carboxylic acid, m. p. 150°. At
160°, o-bromobenzoic acid and copper-bronze yield
cuprous bromide and cuprous benzoate. In boiling
water benzoic acid and 7% of diphenic acid are
formed. Diphenic acid is obtained in 43% vyield by
heating potassium o-bromobenzoate and copper-
bronze at 100° and stirring in a little water. Ethyl
o-bromobenzoate, p-bromobenzoic acid, and o-bromo-
nitrobenzene do not undergo these reactions.
R. K. Callow.

Dynamic isomerism involving mobile hydro-
carbon radicals. 1. The triarylbenzenylamid-
ines. A. W. Chapman (J.C.S., 1929, 2133—2138).—
Dynamic isomerism as known in the cases of mobile
hydrogen; anions, or valency linkings extends also
to mobile hydrocarbon radicals, more drastic con-
ditions being necessary to induce migration. A7-Di-
phenyl-A'-p-tolylbenzamidine, NPh2-CPbiN-C7H 7,
and jYW'-diphenyl-N-p-tolylbenzamidine,
NPh."CPh*NPh-C7H 7,are converted into an equilibrium
mixture containing 60—65% of the latter by heating
at 322—323° for about 4 hrs. D. wW. Hirlr.

X-Ray investigations of optically active com -
pounds. I. Proof of molecular asymmetry in
optically active a-aminophenylacetic acid. G. L.
Clark and G. R. Yohe (J. Amer. Cliem. Soc., 1929,
51, 2796—2807).—-X-Ray examinations of d-, 1-, and
cZZ-a-aminophenylacetic acids have been made by the
rotation and powder diffraction methods. Crystal
structure analysis was possible by the rotation method,
although no crystallographic or optical data were
available. The d- and Z-acids crystallise in the ortho-
rhombic system, space-group and the unit cell
contains four molecules and has the dimensions
a 15-2, b 5-05, ¢ 9-66 A. No molecular symmetry is
possible. Whilst the crystal form of the (ZZ-acid
differs from that of the d- and Z-acids, it is not possible
to distinguish between d- and Z-forms by X-ray
diffraction methods.

Z-a-Aminophenylacotic acid, sublimes at 245— 248°
(lit. 227—310°), [al]g —149° in O0T4N-hydrochloric
acid, and cZ-a-aminophenylacetic acid, m. p. 242—-244°,
[alg +147° in 0-105Ar-hydrochloric acid, are obtained
by resolution of the (ZZ-acid with c¢Z-camphorsulphonic
acid. H. Burton.

2-Bromo-3-bydroxybenzoic acid. P.H.Beijer
(Rec. trav. chim., 1929, 48, 1010— 1011).— Nitration
of m-acetamidobcnzoic acid by Kaiser's method (A.,
1886,149), separation of the 2-nitro-derivative through.
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its barium salt, and subsequent boiling with potassium
hydroxide solution affords 2-nitro-3-hydroxybenzoic
acid, reduced by alkaline sodium sulphide to the
corresponding 2-amino-derivative. This is converted
by the usual method into 2-bromo-3-hydroxybenzoic
acid, m. p. 160— 161°. H. Burton.

Derivatives of 6-amino-3-hydroxybenzoic acid.
E. Puxeddu and G. Sanna (Gazzetta, 1929, 59, 489—
495).— The methyl ester, m. p. 158° (hydrochloride,
m. p: 223°), and ethyl ester, m. p. 140° (hydrochloride,
m. p. 214°), of 6-amino-3-hydroxybenzoic acid (cf.
this vol., 555) have been prepared. Condensation of
the acid with chloroacetyl chloride yields 6-chloro-
acetamido-3-hydroxybenzoic acid (+0-5H20), m. p.
222°. This could not be esterified directly, but the
methyl ester, m. p. 187°, was obtained from the ami.no-
ester, and yielded, when treated with dimethylamine,
methyl O-dimethylaminoaceiamido-3-hxydroxybenzoate,
m. p. 149°. The preparation of the carbamido-deriv-
ative and the ureide from 6-amino-3-hydroxybenzoic
acid described by Froelicher and Cohen (J.C.S., 1921,
119, 1425) is confirmed. The acid condenses with
ethyl acetoacetate. R. K. Callow.

Elimination of carbon dioxide from organic
compounds. VII. Pyrogenic degradation of
cyclic hydroxy-acids. Salicylic, protocatecbuic,
gallic, o-hydroxycinnamic, 3 :4-dihydroxy-
cinnamic, and cyciogallipharic acids and their
derivatives alone and in presence of phloro-
glucinol, aniline, and pyridine. H. Kunz-
Krause and P. Manicke (Arch. Pharm., 1929, 267,
555—571; cf. A., 1920, i, 312).— Salicylic acid does
not decompose smoothly into phenol and carbon
dioxide when heated at 250°. After 1hr. only 17-56%
of carbon dioxide is evolved; phenyl salicylate and a
small amount of phenol are also obtained. Increased
evolution of carbon dioxide occurs when the heating
is carried out in presence of phloroglucinol at 250°,
pyridine at 180°, or aniline at 175— 180°; in the last
case 1 mol. of carbon dioxide is eliminated from 1 mol.
of the acid after 135 min. heating. With acetyl-
salicylic acid at 250° only a small amount of carbon
dioxide is evolved; acetic anhydride, salicylosalicylic
and trisalicylosalicylic acids are formed also. Proto-
catechuic acid evolves 1 mol. of carbon dioxide in
presence of phloroglucinol at 218—225°, but the
residue has properties corresponding with a tannoid
(cf. loc. cit.); in presence of aniline or pyridine evolu-
tion of carbon dioxide occurs at 180° or 150°, respect-
ively. Decomposition of gallic acid (cf. loc. cit.) takes
place at 170° in presence of aniline, and at 110— 120°
in presence of pyridine. It is necessary to raise the
temperature for evolution of 1 mol. of carbon dioxide.
o-Hydroxy- and 3 :4-dihydroxy-cinnamic acids de-
compose readily at about 200° into carbon dioxide
and the corresponding styrene; in presence of aniline
or pyridine a lower temperature is required, cyclo-
Gallipharic acid (Kunz-Krause and Manicke, A., 1911,
i, 130) is decomposed by heating with aniline at 160°
into carbon dioxide and cyclogallipharol. Coumarin,
umbelliferone, and daphnetin do not eliminate carbon
dioxide at 220—250°. H. Burton.

Phthalide derivatives. F. Mayer, W. Schafer,
and J. Rosenbach (Arch. Pharm., 1929, 267, 571—
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584).— Magnesium ethyl bromide converts a-naphth-
aldehyde-8-carboxylic acid into the lactone, m. p. 68°,
of l-a-hydroxypropylnaphthalene-8-carboxylic acid.
Bromination of 2-methyl-a-naphthoyl chloride (1) at
155—160°, subsequent conversion of the product
formed into ethyl 2-bromomethyl-a-naphthoate, and
elimination of ethyl bromide from this Joy heating
gives the lactone, m. p. 152— 153°, of 2-hydroxymethyl-
a-naphthoic acid. Chlorination of | at 150—170°
under the influence of arc-lamp irradiation and hydro-
lysis of the product formed with water and calcium
carbonate affords (3naphthaldehydc-1-carboxylic acid,
m. p. 176° (oxime, m. p. 215° not sharp). \-Bromo-
2-methyl-5 : 6:7: 8-tetrakydronaphthalene, b. p. 140—
155°/11— 12 mm., is converted by the usual Grignard
method into 2-methyl-5 :6 : 7 : 8-ietrahydronaphthal-
ene-l-carboxylic acid, m. p. 172—173° (chloride, b. p.
170—175°/26 mm.; ethyl ester, b. p. 194— 196°/21
mm.), oxidised by nitric acid to mollophanic acid.
Treatment of the sodium hydrogen sulphite compound
of 2-mcthoxy-a-naphthaldehyde with aqueous potass-
ium cyanide gives the corresponding cyanohydrin,
m. p. 112° reduced and hydrolysed by boiling hydr-
iodic (d 1-99) and acetic acids to 2-hydroxynaphthyl-
acetic acid, m. p. 147° (lactone, m. p. 103— 104°).
Magnesium methyl iodide reacts with the anhydride
of naphthalene-2 : 3-dicarboxylic acid, yielding the
lactone, in. p. 127°, of 2-a-hydroxyisopropylnaphthal-
ene-3-carboxylic acid.

Oximinoaceto-5 : 6 : 7 : 8-tetrahydro-a.- (1), m. p. 179°,
and -p-naphthylamides (111), m. p. 168°, are prepared
by Sandmeyer's method (A., 1919, i, 318). When
Il is heated with slightly diluted sulphuric acid (cf.
(loc. cit.)) conversion into the corresponding isatin,
m. p. 230°, occurs. The mixture of 4- and 6-methyl-
isatin, m. p. 187° (lit. 169°), obtained similarly from
oximinoaceto-ra-toluidide (cf. A., 1925, i, 1315) is
converted by treatment with sodium hydroxide and
hydrogen peroxide into a mixture of 2-amino-p-toluie
and 6-amino-o-toluic acids, m. p. 118° (lit. 125°).
The mixture of isatins formed from Ill yields by
similar  treatment  2-amino-o : 6 : 7 : 8-letrahydro-
naphthalene-I-, m. p. 137° (3 parts), and -3-carboxylic
acids, m. p. 179° (1 part) (methyl ester, m. p. 69°),
separable by partial esterification. Electrolytic re-
duction of a series of aminobenzoic acids (obtained by
oxidation of the requisite isatin), using lead electrodes
and 20% sulphuric acid, gives usually good yields of
the corresponding aminobenzyl alcohols. The follow-
ing are described: 2-amino-3-methyl-, m. p. 71°; 2-
amino-5-methyl-, b. p. 145— 150°/13 mm., m. p. 123°;
2-amino-6-methyl-, m. p. 85°; 2-aminoA-methrjl-, m. p.
141°; 2-amino-3 : 5-dimethyl-, m. p. 73°, and 2-amino-
3 : 6-dimethyl-benzyl alcohols, m. p. 106°. 2-Amino-I-
hydroxymethyl-, m. p. 87°, and 2-amino-3-hydroxy-
methyl-5 : 6 : 7 : 8-tetrahydronaphthalenes, m. p. 158°,
are obtained similarly; Il-amino-5 :6 :7 :8-tetra-
hydronaphthalene-2-carboxylic acid furnishes a com-
pound, m. p. 215°, and a small amount of a substance,
m. p. 108°. 2-Amino-3-hydroxymethylnaphthalene (di-
acetyl derivative, m. p. i49°) has m. p. 183°. The
amino-alcohols are converted by the usual method
into the cyanobenzyl alcohols, which on hydrolysis
with sodium hydroxide solution afford the correspond-
ing phthalides. The following are described : o-cyano-
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benzyl alcohol, b. p. 170— 175°/30 mm., hydrolysed to
phthalide; 2-cyano-5-mcthylbenzyl alcohol, m. p. HO—
112°, yielding 4-mcthyl-I: 2-phthalide, m. p. 118°
(cf. Perkin and Stone, A., 1926, 64); 2-cyano-3 :5-
dimelhylbenzyl alcohol, m. p. 85°, hydrolysed to 4 :6-
dimethyl-1 : 2-phlhalide, m. p. 100°, and 2-cyano-3-
hydroxymethylnaphthalene, m. p. 130° (corresponding
phthalide, m. p. 206°). H. Burton.

Action of sodium hypochlorite on amides. V.

1. J. Rinkes (Rec. trav. chim., 1929, 48, 960— 964).

— Treatment of benzoylformamidc with sodium
hypochlorite at —5° gives benzoic acid; in presence
of methyl alcohol at —10° methyl benzoate results,
and treatment of the residue with hydrazine acetate
and then with acetic acid affords hydrazodicarbon-
amide. AaPentenoamide is converted in methyl-
alcoholic solution at —5° into methyl Aalmicnylcarb-
amale, m. p. 25—26°, hydrolysed by 15% sulphuric
acid to n-butaldehyde. o-Nitrophenylpropiolamide,
m. p. 159° (from the chloride and ammonia in benzono
solution), is converted by aqueous sodium hypochlorite
into the Ar-chloro-derivative, m. p. 127-5° (cf. A., 1921,
i, 27). When maleamide is heated with zinc chloride
a small amount of malcimide is obtained. Treatment
of methyl styrylcarbamate (A., 1927,652) with ozonised
air in ethyl acetate solution, and decomposition of
the oily ozonide by boiling with water and calcium
carbonate affords benzaldehyde and Is-carbomcthoxy-
formamidc, b. p. 94°/10 mm., m.p. 91°. H.Burton.

Compounds of bivalent carbon. [1ll. Acetals
of dicarbonic oxide and their decomposition into
carbonic oxide acetals. H. Scheibler and E.
Baumann (Ber., 1929, 62, [B], 2057—2065; cf. A.,
1926, 711).—The solid reaction product from ethyl
diphenoxyacotate aud sodium ethoxide, suspended in
light petroleum, is decomposed by addition of cold
water or by the successive action of phosphoryl
chloride, hydrogen chloride, and excess of sodium
ethoxide into dlphenoxyacetic acid and ax-diethoxy-
PP-diphkiioxyethylene, b. p. 140— 145°/0-S mm. The
constitution of the last-named compound is deduced
from its transformation by aqueous-alcoholic hydro-
chloric acid into ethyl diphenoxyacetatc and thence
into diphcnoxyacetic acid. Attempts to prepare di-
phenoxyketen from diphenoxyacetyl chloride, b. p.
14S— 150°/0-7 mm., were unsuccessful, since it appears
to yield ketenium bases with pyridine and trimethyl-
amine, whereas diphenoxybromoacetyl bromide does
not react with zinc. Diphenoxyacetyl chloride is
converted by bromine in chloroform into dibromo-
phenoxybromoacelyl bromide, m. p. 63°. Ethyl di-p-
tolyloxyacelate, b. p. 1S6— 1S7°/6 mm., is prepared from
dichloroacetic acid and p-cresol followed by esteri-
fieation of the product. Ethyl di-p-tolyloxymalonate,
b. p. 203—205°/0-S mm., m. p. 62— 63°, derived from
ethyl dibromomalonate and sodium p-tolyloxide, is
hydrolysed to di-p-tolyloxymalonic acid, m. p. 160°
(decomp.), converted by thionyl chloride into carbon
dioxide and di-p-tolyloxyacetyl chloride. Ethyl di-x-
naphthoxyaceiate has in. p. 73°. Diphenyldithiol-
acetie acid, m. p. 104°, may be prepared from dichloro-
acetic acid and thiophenol. H. Wren.

Syntheses in the hydroaromatic series. V.
A4-T etrahydro-o-phthedic acid. 0. Diels and
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Ilv. Arder (Ber., 1929, 62, [B], 2087—2090; cf.
this vol., 1297).—MairQy a rcpiv to Farmer and
Warren (this vol., S12). The hypothesis that the
product of the condensation of nialeic anhydride and
butadiene is cis-A4-tetrahydro-o-phthalic anhydride is
confirmed by oxidation of the compound to butane®
apyS-tetraearboxvlic acid, m. p. 188— 189° [dianhvdr-

ide, m. p. 246—248° (decomp.)]. H. Wren.
Asymmetric oxidation. Y. Shibata and R.
Tsuchida (Bull. Chem. Soc. Japan, 1929, 4, 142—

149).—A solution of Z-amminochlorodietliylenedi-
aminecobaltio bromide was added to a solution of
r-3 : 4-dihydroxyphenylalanine containing a buffer
solution of phosphate ; the whole was then placed in
a thermostat at 20°, and observations were made of the
rotatory power of samples removed from time to time.
The curve produced by plotting the angle of rotation
against the time of reaction, although displaying
marked irregularities for the first few hours, shows
from its general type that the complex cobaltic
bromide oxidises the (-component of rncemic 3 : 4-di-
hydroxyphenylalanine moro readily than the d-com-
ponent, and that a levorotatorv quinonic (?) com-
pound is intermediately produced. The latter is
then transformed into an inactive compound, the
solution becoming less levorotatory and finally
dextrorotatory owing to the remaining fZ-dihydroxj'-

phenvlalanine. The possible mechanism of the
reaction is discussed. B.W. Andebson.
Chlorides of tetrachlorophthalic acid. A. Knt-

pat and H. Kunze (Ber., 1929,62, [B], 2102—2106).—
a-s-Tetrachlorophthalyl chloride, m. p. 137° (or
+C6H6, m. p. about 118—120°, according to rate of
heating),, is prepared by the action of phosphorus
pentachloride on tetrachlorophthalic acid under
pressure at 220°. Distillation of the asymmetric
chloride followed by immediate cooling of the distillate
and extraction of it with cold light petroleum permits
the isolation of s-ietrachlorophihalyl chloride, m. p. 4S°,
which passes slowly when solid, more rapidly when
dissolved, and almost immediately in the presence of
animal charcoal into the os-variety. The last-named
substance is converted by protracted heating at its
b. p. (more rapidly in presence of chlorine) into penta-
chlorobenzoyl chloride, m. p. 87°, slowly transformed by
methyl alcohol into methyl pentachlorobenzoate, m. p.
97°. Treatment of a-s-tetrachlorophthalyl chloride
with absolute ethyl alcohol at the ordinary temper-
ature affords ethyl y-ietrachlorophthalate, m. p. 126°;
protracted exposure of the ”~-ester to tie reaction
mixture results in its isomérisation to ethyl tetra-
chlorophthalate, m. p. 60-5°, under the influence of
the liberated hydrogen chloride. s-Tetrachloro-
phthalyl chloride dissolves very readily in ethyl
alcohol and the y-ester soon separates from the
solution; possibly, the ./.-chloride of the hydrogen
ester is intermediately formed. Thionyl chloride
transforms ethyl hydrogen tetrachlorophthalate into

the compound CeCIKTAQ MM tA>0.m. p. 54°.

H. Wren.
Isomeric a~-diphenylglutaric acids. |. Optic-
ally inactive acids. IlI. Optically active acids.
S. Avert and W. D. Mactay (J, Amer. Chem. Soc.,



ORGANIC chemistry.

1929, 51, 2833—2839).—I. When (fra?w)-ap-diphenyl-
glutaric acid (1), m. p. 226—228°, is heated with acetyl
chloride at 140° the anhydride (I1), m. p. 126-5°, of
(cis)-aS-diphenylglutaric acid (I11), m. p. 208—210°
(corr.) (cf. Meerwein and Dott, A., 1919, i, 21), is
produced. Hydrolysis of the methyl ester, m. p. 143°,
of 1 with alcoholic potassium hydroxide also affords
in in addition to I. The amide prepared from 11 is
identical with the monoamide obtained from y-cyano-
Py-diphenylbutyric acid (A., 1928, 1243) and is con-
verted by boiling with alcoholic hydrochloric acid into
the imide, m. p. 225—229°, of I1l. The same imide
is obtained by treatment of methyl y-cyano-py-di-
phenylbutyrate with concentrated alcoholic potassium
hydroxide, subsequent evaporation, acidification with
acetic and hydrochloric acids, and re-evaporation.
The anilic acid from Il and aniline has m. p. 201— 202°.
The transformation HI1 — >l occurs with hydrochloric
acid at 200°. Hydrolysis of the esters of Ill with
hydrochloric acid above 180° gives mainly I, whilst
alkaline hydrolysis gives a mixture of T and III.
Hydrolysis of the above cyano-compound with acid
below 150° gives the amide and 111 ; above 150° I and
Il are formed and the amount of | increases with
increase of temperature.

H. Resolution of ;rcms-aS-diphcnylglutaric acid
effected by brucine yielding d-, m. p. 224—226°, [a]f
+58-7° in acetone, and 1l-afi-diphenylglutaric acids,
[«(]S —5S° in acetone, to which are assigned (+a—p)
and (—a+p) configurations, respectively. Similarly,
in gives d-(+oc+[3), [a]S +140-6° in'acetone, and

I-(—a—$)-diphenylglutaric acids, m. p. 202°, [a]®
—140° in acetone. H. Burton.
Syntheses in. the hydroaromatic series. IV.

Addition of maleic anhydride to arylated dienes,
trienes, and fulvenes. O. Diets and K. Airder
[with P. Pries] (Ber., 1929, 62, [B], 2081— 2087 ; cf.
thisvol., 819).— 3 : 6-Diphenyl-cis-Ai-tetrahydrophthalic
anhydride, in. p. 207°, is prepared, by melting trans-
Zrans-aS-diphenylbutadiene with maleic anhydride.
The constitution of the compound follows from the
transformation of the calcium salt of the corresponding
acid into p-diphenylbenzene by distillation with a

mixture of calcium oxide and zinc dust. a-Phenyl-
butadiene and maleic anhydride give 3-phenyl-
Ad-cis-telrahydrophthalic anhydride, m. p. 120° de-

graded to diphenyl. In these cases the addition takes
place in the 1:4-position. On grounds of analogy,
the product from a-phenyl-S-methylhutadiene is
regarded as 3-phenyl-0-methyl-A4-cis-tetrahydro-o-
phthalic anhydride, m. p? 158— 159°. Maleic anhydr-
ide yields the compou7ids C2H 180 3, m. p. 194°, with
a+diphenylhexatriene, C2H1603, m. p. 168° with
6 : 6-diphenylfulvene, C12H1203, m. p. 137°, with
6 : 6-dimethylfulvene, and C18H 140 3, m. p. 137— 138°,
with 6-styrylfulvene ; the mode of addition has not
been established definitely. H. Wren.

Studies in I*strainless '’ rings. 1. p-Sub-
stituted stereoisomeric decalins. K. A. N. Rao
(J.C.S., 1929, 1954— 1969).— A number of substituted

X
decalins of the type CoH 10]>C<]y> where X andY are

(a) identical, (6) different, (c) replaced by a symmetrical
ring, (d) replaced by an unsymmetrical ring, have been
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prepared and their stereoisomeric relationships studied.
When X and Y are identical or replaced by a sym-
metrical ring only one isomeride corresponding with
each decalin is formed. When X and Y are different,
four isomerides are possible and replacement of X and
Y by an unsymmetrical ring does not diminish the
number of isomerides. These results are in harmony
with Mohr's theory (A., 1919, ii, 229; 1922, i, 441).
ci3- and irans-P-Decalones (cis-, m. p. 105°, b. p.
119°/16 mm., df* 1-00298, ti* 31-49366; semicarbazone,
m. p. 185—186°; trans-, b. p. 117°/16 mm., df2
0-97624, riff2 1-48337; semicarbazone, m. p. 193°)
condensed with ethyl cyanoacetate and alcoholic
ammonia give the cis- and /raws-decahydronaph-
thalene-2 : 2-dicyanoacetimides [cis-, m. p. 242— 243°
(decomp.); trans-, m. p. 280° (decomp.)], which are
converted into the dicarbamylimides (cis-, m. p. 260—
261°; trans-, m. p. 234—235°). These on hydrolysis
yield the cis- and irans-decalin-2 : 2-diacetic acids
[cis-, m. p. 167°; ethyl ester, b. p. 213°/21 mm., d f*
1-04874, rif* 1-47918 (imide, m. p. 205°; anhydride,
m. p. 91°); trans-, m. p. 175° (methyl ester, b. p.
192712 mm.; ethyl ester, b. p. 209°/16 mm., df*
1-04115, «jj8 1-47702; imide, m. p. 201°; anhydride,
mip. 37°, b. p. 240°/20mm.)]. Each of the anhydrides

isgives a pair of anilic acids on keeping with aniline
(cis-, stable form, m. p. 167°, unstable, m. p. 200°;
trans-, stable form, m. p. 159— 161°, unstable, m. p.
165—166°). Each pair yields the same anil (cis-, m. p.
210°; trans-, m. p. 205°).

A2:3(1: 2-trans - Decahydronaphthalene - 2 - acelonitrile
(octahydronaphthylacetonitrile), b. p. 164°/26 mm.,
was prepared by distillation of the acid obtained on
hydrolysing ethyl ;ra?w-decahydro-{3-naplithylidene-
cyanoacetate. The latter on treatment with alcoholic
potassium cyanide gives the dicyano-ester,
C9H18>C(CN)-CH(CN)-CO2Et, b. p. 200°/18 mm.,
dfs 1-04947, wfe 1-47594. Hydrolysis of this yields
two 2 -carboxy -trans - decahydronaphthalene - 2 - acetic
acids [(A) m. p. 197°; anilic acid, m. p. 193°; anil,
m. p. 166— 167°; di-p-toluidide, m. p. 171°; anhydride,
m. p. 94°; (B) m. p. 175°; anilic acid, m. p. 198°;
anhydride, m. p. 98° (cf. Huckel and Wiebke, A.,
1927, 150)]. a-trans-Decahydronaphthylidene-2-pro-p-
ionitrile, b. p. 170—172°/18 mm., df3 0-9802, riff
1-51245, is prepared by hydrolysis of ethyl u-cyano-
a-A2;3(1: A-trans - decahydronaphthalene - 2 - propionate,
b. p. 192°/17 mm., df* 1-03663, nf* 1-49098, obtained
by methylating ethyl BaTW-decahydro-p-naphthyl-
idenecyanoacetate. Partial hydrolysis of ethyl a: 2-
dicyano-tr&ns-decahydro7iaphthalene-2-acetate gives two
2-carboxy - trans - decahydronaphthalene - 2 - acetimides,
m. p. 210° and 145°. The latter vields a trans-amic
acid, C10H 16(CO2H)-CH2-CO-NH2,"m. p. 217°, when
hydrolysed. D. W. Hinr.

Condensation of pinonic acid with aldehydes.
O. Fernandez and G. de Mirasierra (Rec. trav.
chim., 1929, 48, 852— 854).-—Pinonic acid condenses
with salicylaldehyde in presence of alcohol and
sulphuric acid, yielding, probably, 2 :2-dimethyl-
3-$-carbethozycyclobutyl o-hydroxystyryl ketone, m. p.
159— 161° with softening; the analogous 4-hydroxy-
3-methoxystyryl derivative, m. p. 240° with softening,
is prepared in presence of aqueous sulphuric acid.



1298

Aldehydes other than phenolic aldehydes do not
condense with pinonic acid. H. Burton.

Stereochemistry of diphenyl compounds. [IIlI.
Resolution of 2 :2'-dihydroxy-l :I'-dinaphthyl-
3 :3'-dicarboxylic acid. W. M. Stanley and R.
Adams (Rec. trav. chim., 1929, 48, 1035— 1040).—
Oxidation of 2 :3-hydroxynaphthoic acid with ferric
chloride in boiling aqueous solution, or more con-
veniently in alkaline solution, yields 2 : 2'-dihydroxy-
1: V-dinaphthyl-3 : 3'-dicarboxylic acid, m. p. 331—
333° (decomp. ; all m. p. are corr.) (ethyl ester, m. p.
230—232°). Resolution of this is effected with
brucine; the Zacid (I) has m. p. 326— 329° (decomp.),
[aljj —171-9° in pyridine (brucine salt, m. p. 244— 246°
after softening at 235—237°, [a]ln —84-9° in pyridine ;
ethyl ester, m. p. 218—220°, [a]* —134° in pyridine),
and the d-acid, m. p. 326— 329° (dccomp.), [ajg +171°
in pyridine. Racémisation of | is not effected by
heating with acetic or hydrochloric acid; slight
racémisation occurs with boiling potassium hydroxide
solution. The isomerism of substituted p-phenyl-
diphenyls is discussed briefly. H. Burton.

Syntheses by means of radiant energy. IIl.
Acenaphthene and benzaldehyde. R. de Fazi
(Atti R. Accad. Lincei, 1929, [vi], 9, 1004— 1006).—
The products formed when a benzene solution of
benzaldehyde and acenaphthene was exposed in a
sealed tube to sunlight for 2 years were : Ciamician
and Silber’s tetrameride (A., 1909, i, 306),and Masca-
relli's trimeride (A., 1906, i, 962; 1910, i, 389) of
benzaldehyde, stilbene, aisostilbene, a resin, and
7-benzoylacenaphthene, m. p. 195— 198°.

T. H. Pope.

Action of guanidine hydrogen carbonate on the
sodium hydrogen sulphite additive products of
benzylideneanilines. J. B. Eketley and M. C.
Swisher (Rec. trav. chim., 1929, 48, 1052— 1054).—
When benzylideneaniline is dissolved in aqueous
sodium hydrogen sulphite and the solution evaporated,
sodium anilinophenylmethanesulphonate (l),
NHPh-CHPh-S03Na, separates. This salt begins to
decompose when removed from the mother-liquors.
Treatment of | with guanidine hydrogen carbonate in
aqueous solution gives the a-anilinobenzyl ester, m. p.
143°, of guanidine hydrogen sulphite. This is decom-
posed by boiling with dilute acid to sulphur dioxide,
benzylideneaniline, and guanidine, and with dilute
alkali to benzaldehyde, aniline, and guanidine. The
same ester is obtained by treating the benzaldehyde-
sodium hydrogen sulphite additive compound with
aniline and guanidine hydrogen carbonate in aqueous
solution, or by treating a mixture of the aldehyde,
amine, and guanidine carbonate with sulphur dioxide
in agueous medium. A similar reaction occurs when
| is treated with aminoguanidine hydrogen carbonate
or carbamide hydrochloride. The following esters of
guanidine hydrogen sulphite are described : a-anilino-
4r-methylbenzyl, m. p. 172° a.-anilino-o-nitro-'i : 4-
methylenedioxybenzyl, m. p. 205°; a.-anilino-3 :4-
methylenedioxybenzyl, m. p. 163°; z-p-toluidinobenzyl,
anhydrous and +1120, m. p. 148°; oi-p-toluidino-Z : 4-
meihylenedioxybenzyl, m. p. 169° a-p-loluidinoA-
methylbenzyl, m. p. 176°; aa'-p-pkenylenediaminodi-
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benzyl, m. p. 155°. o-Nitrobenzylideneaniline does not
yield a compound analogous to I. H. Burton.

Colour and constitution from the viewpoint of
recent electronic theory. H. H. Hodgson (J.
Soe. Dyers Col., 1929, 45, 259—263).— An electronic
interpretation of the Reimer-Tiemann reaction as
applied to phenol, o- and m-cresol, o- and m-chloro-,
wi-bromo-, and wi-iodo-phenol is given. The results
obtained in a study of the absorption maxima of the
p-nitrophenylhydrazones of a series of substituted
benzaldehydes are in accord with the electronic theory.
The theory is applied to the influence of chlorine
alone and in conjunction with the sulphonic acid
group on the colours of substituted benzeneazo-
phenols. A. 1.

Polarimetric study of intramolecular re-
arrangementin inactive substances. VII. T.S.
Patterson and G. Thomson (J.C.S. 1929, 1895—
1900).—In continuation of previous work (A., 1911,
i, 648), the rate of change of a number of o-, jn-, and
p-substituted benzsyaaldoximes into the «e«ii-forms
has been compared by observing the change of rotation
induced in solutions of ethyl tartrate. The influence
of the position and nature of substituent groups is
shown by the following values of 1000b: benzsyn-
aldoxime, 2-52; 0-NO02, 0-35; m-NO02, 1-27; p-NO02
1-35; m-Cl, 1-32; p-Cl, 1-82; o0-Br, 0-73: »i-Br,
1-55; p-Br, 2-33; m-1, 1-27; p-1, 2-88; p-CH3 1-58.
The following figures are recorded for methyl ethers:

V ogel.

P-O-methyl-m-nitrobenzsynaldoxime, 0-23; i3-0-
methyl-p-nitrobenzsi/naldoxime, 0-18. W-Methyl-m-
nitrohenzaldoxime solution shows no change of

rotation, and the change of rotation is too small for
measurement of the rate of transformation of 3
into a-acetylbenzaldoxime. R. K. Callow.

Catalytic hydrogenation under reduced
pressure. 1ll. Reduction of nitriles in a
vacuum. R. Escourrou (Bull. Soc. chim., 1929,

[iVvd, 45, 735—744; cf. A., 1928, 1353; this vol., 173).
—When hydrogenated at 190°/240 mm. phenylaceto-
nitrile affords mainly phenylacetaldimine, b. p. 213—
214°/750 mm., tip 1-5402 (hydrochloride, m. p. 180°
with sublimation), together with a little ethylbenzene
and j3-phenylethylamine; at 200°/220 mm. the ald-
imine is obtained alone. It is fairly stable in absence
of air and moisture. In moist air it polymerises to
the trimeric hydrate, (CH2Ph-CH."NH,H20)3, m. p.
83—85° (sublimes); in dry air a compound of hydro-
benzamide type is slowly formed. It is hydrolysed
to ammonia and phenylacetaldehyde with boiling 5%
potassium hydroxide, but not with water alone (cf.
Mignonac, A., 1920, i, 442). Benzonitrile is converted
in presence of nickel at 1750/10— 11 mm. into benzald-
imine, nf 1-5725, d'3 1-009 (hydrochloride, m. p. 203
—204°; cf. Busch, A., 1896, i, 677), which rapidly
polymerises to hydrobenzamide on exposure to the
air, and more slowly in aclosed vessel; at 140°/50 mm.,
benzylamine and a fraction, b. p. 300—305°, with an
ammoniacal odour are also formed.
R. Brightman.

Isolation of the intermediate Grignard additive
compound, CHPb!ICH-CHMe-OMgBr. l. E.
Muskat and H. Ludeman (Ber., 1929, 62, [B], 2284—
2286).— The isolation of the compound
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CHPhICH-CHMe-OMgBTr (also -f-IEt20) by the action
of magnesium methyl bromide on cinnamaldéhyde
in ether is described. It is hydrolysed to styryl-
methylcarbinol. The ether-free compound appears
less active than the corresponding etherate, thus
suggesting that the function of ether is to activate
Grignard reagents, possibly by formation of oxonium
salts. H. Wren.

Isomerism of phthalaldehydic esters. A. K.
Kirpal and K. Zieger (Ber., 1929, 62, [B], 2106—
2107).— The chloride of phthalaldehydic acid, m. p.
61°, is converted by methyl alcohol in the presence
of potassium hydroxide exclusively into the /-ester.
If the chloride is exposed to the action of methyl
alcohol during 9 days, the normal ester results.
Methyl /-phthalaldehydate is slowly transformed by
alcoholic hydrogen chloride into the normal ester.
/-Esters of phthalaldehydic acid therefore resemble
o-ketonic esters in their behaviour towards alcoholic
hydrogen chloride. H. Wren.

Synthesis of syringin. H. Pauly and L.
Strassberger (Ber., 1929, 62, [B], 2277—2284).—
Addition of potassium carbonate to a solution of
pyrogallol dimethyl ether in anhydrous chloral leads
to the production of 3 : 5-dimethylpyrogallyltrichloro-
methylcarbinol, m. p. 162°, converted into 4-hydroxy-
3 :5-dimethoxybenzaldehyde, m. p. 113° in 75%
yield ; the potassium and sodium salts, semicarbazone,
m. p. 188°, and benzidide, m. p. 260°, are described.
The sodium derivative is converted by chloromethyl
ether into 3 :5-dimethoxy-4-methoxymethoxijbenz-
aldehyde, b. p. 157—158°/2 mm., m. p. 54° (semi-
carbazone, m. p. 141-5°), which condenses with acet-
aldehyde in alkaline solution to 3 :5-dimethoxy-4-
methoxymethoxycinnamaldehyde, m. p. 102°, b. p.
about 190°/2 mm. (partial résinification) [semicarb-
azone, m. p. 202°]. The last-named compound is
hydrolysed by boiling 50% acetic acid containing
a little sulphuric acid to 4-hydroxy-3 : 5-dimethoxy-
cinnamaldehyde, m. p. 108° (potassium salt; semi-
carbazone, m. p. 211° to a red liquid; benzidide).
Acetobromoglucose and the potassium compound
afford 3 : 5-dimethoxyA-tetra-acetylglucosyloxycinnam-
aldehyde, CGH 70 3Ac4-0-CsH2(0Me)2-CH;CH-CHO,
m. p. 182°. Fermentative reduction of the aldehyde
followed by treatment of the product with ammonia
yields 3 : 5-dimethoxy-4-glucosyloxycinnamyl alcohol,
m. p. 192°, [a]p —17-25° in water for the anhydrous
material, identical with natural syringin. Hydrolysis
of syringin with 5% hydrochloric acid affords non-
crystalline, polymeric syringenin, m. p. about 160°.
Fission with emulsin permits the isolation of the
monomeric variety, m. p. 105—107°. H. wren.

cis-fmus-lsomerism and steric hindrance.
X. 1 :3-Dipropylcyclopentan-2-one and 1 :3-
dipropylcycfopentan-2-ols. G. Vavon and J.
Flurer (Bull. Soc. chim., 1929, [iv], 45, 763—767).
—-1: 3-Dipropylidenecyclopentan-2-one, b. p. 122—
125°/12 mm., obtained from the secondary product,
b. p. 135—150°, in the condensation of propaldehyde
and cyc/opentanonc (cf. this vol., 1290), by de-
hydration with oxalic acid, when hydrogenated in
ether in presence of platinum-black is converted into
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cis-1 : 3-dipropylcyclopen(a7i-2-one, b. p. 96—97°/8
mm., d,'0-892, «g 1-4495 (semicarbazone, m. p. 155—
159°, yielding on hydrogenation 1 :3-dipropylcyclo-
pentanyl-2-semicarbazide, m. p. 78—80°; oxime, b. p.
139—142°/10 mm.). The rate of reaction of cyclo-
pentanone with hydroxylamine is about 10 times as
great as that of I-propylcycZopentan-2-one, and 440
times as great as that of cis-1 : 3-dipropylcycZopentan-
2-one. When reduced with sodium and alcohol,
cis-1 : 3-dipropylcycZopentan-2-one yields a mixture of
1 : 3-dipropyl-ci's-cis-c)/cZopentan-2-ols, rich in the
Zraws-isomeride, from which the trails-1 : 3-dipropyl-
cis-cis-cyclopenton-2-0Z, b. p. 108—109°/11 mm.,
0-8930, «il 1-4578 (hydrogen phthalate, m. p. 58-5—
59-5°; 3 :5-dinilrobenzoate, m. p. 45—46°; phenyl-
urethane, m. p. 46— 47°), is obtained through its
dinitrobenzoate. Hydrogenation in acetic acid in
presence of platinum-black affords a mixture rich in
the cZs-isomeride, from which cis-1 : 3-dipropyl-cis-
cis-cyclopentan-2-ol, m. p. 33—33-5°, b. p. 106°/8
mm. (hydrogen phthalate, m. p. 117—119°; 3:5 -di-
nitrobenzoate, m. p. 40-5—41-5°  phenylurethane,
m. p. 118—119°), is isolated through its hydrogen
phthalate. The sodium derivative of the cis-pentanol
is converted into the Zrans-isomeride when heated at
180—190° in an atmosphere of nitrogen. In 75%
alcohol the trans-hydrogen phthalate is hydrolysed
7-4 times as rapidly as the cis-isomeride at 68°, and
8 times as fast at 39°. Comparison of these results
with those obtained on the hydrogen phthalates of
the 1-propylcycZopentan-2-ols indicates that the steric
effect of introducing the cis-propyl group into cis-
1-propylcycZopentan-2-ol is to reduce the velocity
coefficient 20 times, whilst the introduction of the
Zrans-propyl group into the irans-isomeride decreases
the velocity coefficient of hydrolysis only 5 times.
R. Brightman.
Halogen derivatives of acetoplienone. |I.
R abcewicz-Zubkowski (ROCZ. Chem., 1929, 9, 532—
537).— Quantitative yields of <n-chloro-u>-bromoaceto-
phenone, m. p. 37— 37-5°, are obtained by the bromin-
ation of (a-chloroocetophenone, but not by the chlorin-
ation of the corresponding bromo-derivative. The
following substances are prepared : axa-chlorobromo-
3-nitro- and (;-4-dichloro-o-bromoacetophenone, m. p.
43— 44° and 83—83-5°, respectively, uxn-dichloro-
3-nitroacetophenone, m. p. 57—58°, and o0>-iodo-3-nilro-
acelophenone, m. p. 92—93°. R. Truszkowski.

cj-Halogen derivatives of acetonaphthone. I.
R abcewicz-Zubkowski (ROCZ. Chem., 1929, o9,
538—545).—The following substances have been
prepared: io-chloro-x.- and +{3-acetonaphthones, m. p.
34— 36° and 62—63°, respectively, the corresponding
Zorfo-derivatives, m. p. 46-5—48° and 91—91-5°;
v>-bromo-(i-acetonaphthone, .,m. p. 82-5—83-5°, and
onu-dichloro-$-acetonaphthone, m. p. 83—84°.

R. Truszkowski.

Halogen substitution products of 4-amino-
benzophenone. W. A. Waters (J.C.S., 1929,
2106— 2111).—Halogénation of 4-amino- and 4-acet-
amido-benzophenone is in accordance with accepted
views on substitution. The structure of 3 : 5-dichloro-
4-aminobenzophenone (Chattaway, ibid., 1904, 85,
340) is confirmed by conversion into 3 :5-dichloro-
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benzophenone, m. p. 65°. The a-oxime, in. p. 137°, of
the latter-yields 3 :5-dichlorobenzanilide, m. p. 148°,
whilst tho p-oxirne, m. p. 118°, gives a mixture of the
dichlorobenzanilide and benz-3 : 5-dichloroanilide, m. p.
148-5°. 3-Bromo-i-acetamidobenzopheno7ie, m. p. 106°
(corr.), gives S-brcnno-4-aminobenzophenoiie, m. p.
158° (benzoyl derivative, m. p. 124°), on hydrolysis
and 3 : b-dibronioA-acctamidobenzophenone, m. p. 214°.
3 : 5-Dibromo-4-aminot>enzophenone, m. p. 148° (di-
acetyl derivative, m. p. 137°), gives 3 :5-dibromo-
benzophenone, m. p. 75°, on deamination. 3-lodo-
i-aminobenzophenone, m. p. 177° (benzoyl derivative,
m. p. 162°), from 4-aminobenzophenone and iodino
monochloride in acetic acid, yields 3 :5-di-iodoA-
aminobenzophenone, m. p. 153° (diacetyl derivative;

m. p. 187°), at water-bath temperature with the same .

reagent. The structure of 3 :5-di-iodobenzoplienone,
m. p. 91° is established by synthesis from 3 : 5-di-
nitrobenzophenone, m. p. 131°, by way of 3-nitro-
5-aminobenzophenone, needles, m. p. 130° or plates,
m. p. 146° (diacetyl derivative, m. p. 191° after
sintering at 115—125°), 5-iodo-‘i-nitrobenzophenone,
m. p. 118°, and 5-iodo-3-aminobenzophenone (not
isolated). 2-Broino-b-iodoA-aminobenzophenmie, m. p.
148° (diacetyl derivative, m. p. 161°), is obtained either
by iodinating 3-bromo-4-aminobenzophenone or by
brominating 3-iodo-4-aminobenzophenone. Nitration
of 4-acetamidobenzophenone is not effected.
D. W. Hirnr.

Organic compounds of sulphur. XI1V.
Relationship between the dissociation tendency
of thioacetals and compounds of the ethane
series ; investigation of hexaphenylethane. A.
Sohonberg and 0. Schutz [with M. Arend, U. Ost-
walb, and F, Kaplan] (Ber., 1929, 62, [E,], 2322—
2337 ; cf. A., 1927, 667).—A comparison is effected
between tho thermal stabilities of dibenzyldithioldi-
phenylmethane and a series of thioacetals by placing
small amounts of the substances in precisely similar
capillary tubes, which are evacuated, sealed, and
placed for the same length of time in a bath of such
temperature that both specimens are melted. Dis-
sociation is evidenced by the formation of blue thio-
benzophenone derivatives. Marked dependence of
relative thermostability of thioacetals on temperature
has not been observed. In addition to thiobenzo-
phenone, the production of benzylmercaptan is always
observed; other products (sulphur, hydrogen sul-
phide, ~stilbene, diphenyl disulphide) are formed
according to the nature of the benzyl mercaptol and
the temperature, but it is uncertain whether these
are primary or secondary compounds. When di-
benzyldithioldiphenylmethane is adopted as standard,
the following compounds exhibit greater heat stability
(smaller tendency to dissociate) : H,C(SR).,
CHPh(SR)2, Me2C(SR)2, (CH2Ph)2C(SR)2, '
g«gS>C(SR)2, (SR)2CPh-Bz (R=CH2Ph).
thermal stability is exhibited bv the compounds
(SR)2CPh-C6H4-GI (0) and (SR)2C(CeH4Cl p), whereas
smaller thermal stability is shown by the substances

(SR)2C(C6H 4*OMe 0),, (SR),C(C6H.-OMe p).,
(SR)2GPh-C10H 7 a, (SR)2CPh-C6H4NG2p),

(SR)2C[C8H3Me(OEt)]2, (SR)2CPh-C10H 7 p,

Similar
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(SR)2C(C6H4-Ph p)2, 0<p 654 C(SR)2
S < CbH4> c (Sr )2. Thc thioacetals,

p-OMe-6 B14-C(SR)2-CO-CeH4-OMe p,
p-NMe2-CGH4-C(SR)2,CO-CeH4-NMe2p and | are less
stable towards heat than dibenzyl-
dithiolbenzoylphenylmethane. Re-

() placement of the phenyl groups bv
H, Me, CH2Ph, or o0-C8H4-CsH4
C(SR)2  restricts dissociation, which is facilit-

ated by the radicals 0-OMe-CGH4* a-CioH 7-,

p-no2ceh 4 p-OMc-CGH4, P-CioH7

p-Ph-CoH4-, S<C(jehfr>.

ation tendency of benzylthioacetals with that of tlie
corresponding members of the ethane series [for
example, H2C(SCH2Ph)2 with (H3C-)2 and
Ph2C(SCH2Ph)2 with (CPh3)2 permits the deduction
of the following rule. If a symmetrical replacement
of two or four or six phenyl groups of hexaphenyl-
ethane by uni- or bi:valent residues leads to a com-
pound with greater (smaller).tendency towards dis-
sociation, the analogous replacement (replacement of
one or both phenyl groups) effected in dibenzylthiol-
diphenylmethane gives similarly a compound of
greater (less) dissociation tendency. The thermal
dissociation of benzylthioacetals is directly parallel
with the solvatic dissociation of certain ethane deriv-
atives and with the thermal dissociation of polymeric
thioketones and thioaldehydes and must be attributed
to the same causes. The following compounds do
not appear to have been described previously ;
dibenzyldithioldi-o-methoxyphenybnethane, m. p. 106—
107°; dibenzyldithiolplienyl-a-Jiaphthylmethane, m. p.
136°; dibenzyldithiolplienyl-fi-naphthylmelhane, m. p.
98°; dibenzyldiihiolphenyl-p-chlorophenylmethane,
m. p. 106—107°; dibenzyldithioldi-p-chlorophenyl-
melhane, m. p. (indef.) 90—95°; dibenzyldithiol-
phenyl-p-nitrophenyhmthane, m. p. 101— 105°; di-
benzyldithioldi-2-ethoxy-m.-tolylmelhane, in. p. 92—93° ;
thioxanthone benzyl mercaptol, m. p. about 83°; di-
benzyldithiolphenyl-p-diphenylybnetliane, m. p. 108°;
dibenzyldithioldi-p-diphenylylmethane, m. p. 115—
116°; dibenzyldithiol-p-dimethylaminobe7izoylrp-di-
methylambiophenylmethane, m. p. about 166° (de-
comp.). H. Wren.

Heteropolar compounds of carbon. IX.
Action of the nitro-group on the halochromism
of chalkones. W. Ditthey, L. NEUHAUs, arul W.
Schommer (J. pr. Chem., 1929, [ii], 123, 235—240).—
By condensation of the appropriate substituted aceto-
phenone with 'the substituted benzaldehyde the
following chalkones are prepared; ‘i'-nitro-, m. p.
149— 150°; 4:'-nitro-4c-methoxy-, m. p. 176—177°;
f'-nitro-, m. p. 131°; i'-nitro-é-methoxy-, m. p. 171—
172°; 2'-nitro-, m. p. 128—129°; 2'-nitroA-7nethoxy-,
m. p. 100°, and 2-nitro-, m. p. 125° (the last being
best obtained with sodium methoxide as the con-
densing agent), and the effects of the substituent
groups on the halochromism in concentrated sulphuric
acid are compared. Contrary to its hypsochromic
effect in the aldehyde component of the chalkone,

Comparison of the dissoci-
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substitution of a nitro-group in the ketonic com-
ponent has a bathochromic effect, the magnitude of
which decreases in the order p>wi>o0. The 4 and 4'
positions in the molecule are not optically equivalent.
Thus a methoxy-group has a stronger bathochromic
effect in the 4 (aldehyde) than in the 4' (ketone)
position. Hence a bathochromic effect is produced
by a positive substituent in the aldehyde and a
negative substituent in the ketone component. It is
suggested that this effect is due to the presence of a
dipole in the chalkone molecule oriented with its
positive end in the ketone component and that sub-
stituent groups which increase this dipole deepen the
colour, and vice versa. J. W. Baker.

Tautomérisation of chalkonesemicarbazones
by light. H.Stobbe and K. Bremer (J. pr. Chem.,
1929,[ii], 123,241—256).— Both the a-andy-chalkone-
semicarbazones (Heilbron and Wilson, J.C.S., 1912,
101,1482) are stable in the dark, but exposed to ultra-
violet light they become yellow, the change occurring
readily even in diffuse daylight in the case of the
y-compound. Both yellow forms give colourless
solutions in alcohol or chloroform, from which by
concentration in the dark the colourless form crystall-
ises out, whilst concentration in light yields the yellow
forms. The colourless forms give yellow solutions in
alcoholic sodium alkoxide solution, in sodium hydr-
oxide, or in piperidine, from which the colourless form
is obtained on acidification. These colour changes are
explained by the existence of tautomeric forms of the
types RIN-NH-CO-NH, (1), R:N-NH-C(OH):NH (Il),
and R:N-N:C(OH)-3NtH2 (I11) (R=CHPh:CH-CPh:).
The yellow colour in sodium alkoxide solution is due
not, as Heilbron and Wilson (loc. cit.) suggest, to
stereoisomerism, but to salt formation with types Il
or 111, whilst the yellow forms obtained by exposure
to light are equilibrium mixtures of type | with type
Il or IlIl. The absorption spectra of the a- and
y-semicarbazones in alcoholic and alcoholic sodium
ethoxide solutions have been plotted. For a 10 mm.
length in 0-01A7-aleoholic solution the limit of absorp-
tion for the a- and y-forms occurs at 1/X2650 and 2800,
respectively (bands at 3000— 4100 and 3300, respect-
ively), whilst in alcoholic sodium ethoxide solution it
is at 1/A 2350 and 2525, respectively, salt formation
causing a similar shift towards the red in each case.
4-Methylehalkone also gives two seniicarbazones, a
(stable to light), m. p. 193°, and y (unstable to light),
m. p. 185—187°, which are separated by fractional
crystallisation from alcohol, the a being the less
soluble; their absorption spectra in alcohol and
alcoholic sodium ethoxide are similar to those of the
chalkonesemicarbazones. 4-Methoxychalkone also
gives a y-semicarbazone, m. p. 190° (Stobbe and
Hensel, A., 1926,1248), and an a-semicarbazone.m. p.
168° (stable to light), the latter being formed in hot
alcoholic solution. The following substituted chalk-
ones yield only one semicarbazone, 4-methyl-, y, m. p.
172—174°; 4 ('-dimethyl-, y, m. p. 186—187°;
4-methoxy-4'-methyl-, a, m. p. 184—186°; 4 :4'-di-
methoxy-, «, m. p. 177—178°; and 3 : 4-dioxymethyl-
ene-, a, m. p. 203—205°, The y-forms are less stable
to light and become coloured in diffuse daylight, whilst
both a- and y-forms become coloured on exposure to
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ultra-violet light for 15 min. Comparison of the above
derivatives with the semicarbazone, m. p. 135— 137°,
of 4'-methyldihydrochalkone (p-tolyl fl-phenylethyl
ketone) and other saturated aromatic and aliphatic
ketones and with various arylideneacetones shows that
only the derivatives of unsaturated ketones become
coloured on exposure to ultra-violet light, give coloured
solutions in sodium ethoxide, or colours with ferric
chloride, the change, therefore, being due to tauto-
merism consequent on the presence of conjugated
double linkings, and the colour in the last two cases
due to salt formation with the enol forms.
J. W. Baker.

Oxidation of benzoins to diketones with iodine.
B. B. Corson and R. W. McAI1lister (J. Amer.
Chem. Soc., 1929, 51, 2822—2825).—Oxidation of
benzoin, furoin, anisoin, and piperoin with iodine
in presence of methyl-alcoholic sodium methoxide
solution and in absence of oxygen affords good yields
of benzil, furil, anisil, and piperil, respectively. A
mechanism involving the intermediate formation of
sodium stilbenedioxide is suggested. The method is
not applicable to the preparation of aliphatic
1 :2-diketones.

The reddish-purple coloration produced by treating
benzoin with sodium methoxide solution is intensified
bv the addition of benzil; the diketone itself gives no
coloration. The test is also given by furoin and
benzofuroin, but not by anisoin or piperoin.

H. Burton.

Auto-oxidation of benzoin in alkaline solution.
A. Weissberger, H. Mainz, and E. Strasser (Ber.,
1929, 42, [IB], 1942— 1952).— The purplish-red colour
produced by addition of aqueous potassium hydroxide
to alcoholic solutions of benzoin (cf. Hantzseh and
Glover, A., 1907, i, 53S) is not observed in the complete
absence of air; the colour is discharged when the
solutions are shaken with air. The sensitive, coloured
compound is also produced when alkaline alcoholic
solutions of benzoin are treated with nitrobenzene,
p-benzoquinone, or benzil. Alkaline alcoholic
solutions of benzil when warmed for a short time
develop a violet colour which is discharged when the
cold solution is shaken with air. If the solution is
boiled for about 5 min., the coloration becomes
purplish-red and decolorisation does not occur when
the cold solution is shaken with air. Quantitative
examination shows that 1 mol. of oxygen is required
for the auto-oxidation of 1 mol. of benzoin and that
the primary products are 1 mol. of benzil and 1 mol.
of hydrogen peroxide or alkali peroxide. The last-
named compound oxidises benzil to benzoic acid,
whereas it scarcely attacks benzoin. The rate of
absorption of oxygen by alkaline alcoholic solutions
of benzoin is measured in an apparatus in which such
thorough contact occurs between gas and liquid that
the latter remains saturated with oxygen. Under
these conditions the reaction proceeds at rates which
depend on the alkalinity of the solutions, temperature,
and solvent, but are independent of the concentration
of the acyloin and of illumination. If the solutions
become impoverished with respect to oxygen the
stilbenediolate formed by isomerisation gradually
accumulates and the violet compound in equilibrium
with it and benzil is produced. The auto-oxidation
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of benzoin appears to proceed in accordance with the
schemes: OH-CHPh-GOPh+KOH"
OK-CHPh-COPh+Ha&andOK-CHPh-COPh+02— i»
Ph-COCOPh+KHO02 H. Wren.

Reducing effect of binary system, MgX2+Mg,
on organic compounds in anhydrous solvents.
M. Gomberg (Rec. trav. chim., 1929,48, 847—851).—
The mechanism of the reaction with aromatic ketones,
1:2-diketones, acids, acyl peroxides, and aldehydes
is discussed (cf. A., 1927, 245, 1190; 1928, 1373).

H. Burton.

Action of hydrazine hydrochloride on aromatic
ketones. N. Schapiro [with Brachmann] (Ber.,
1929, 62, [B], 2133— 2136).— The action of hydrazine
hydrate on ketones in absence of solvent or presence
of alcohol leads to the production of hydrazones. The
presence of strong mineral acids is excluded, since
hydrolysis of the products is thereby induced. This
is not the case with formic and acetic acids, in the
presence of which ketazines are produced; these
compounds are also produced smoothly and almost
guantitatively when hydrazine hydrochloride in
alcohol is used. Benzilketazine, m. p. 201—202°, and
isatinketazine, C16H 1002N4, decomp, about 300°, are
described. Benzoin and hydrazine hydrochloride
afford benzilketazine and amarone, m. p. 245°.
Furoin and furil give brown, amorphous compounds
which do not appear to be ketazines or hydrazones.
Contrary to expectations, anisil gives anisilhydrazone,
m. p. 163— 164°. H. Wren.

Some reactions of mm'-dinitrobenzil. A. A.
Boon and H. B. Nisbet (J.C.S., 1929, 1901— 1902).—
mm'-Dinitrobenzil condenses with o-phenylene- and
o-tolylene-diamines to yield, respectively, 2 : 3-di-m-
nitrpphenylguinoxaline, m. p. 208°, and the 5-methyl
derivative, m. p. 20S—210°. With benzidine in
alcohol an additive compound, m. p. 163-5°, is formed,
w-hich may be utilised to separate mm'-dinitrobenzil
from the product of nitration of benzil. An additive
compound, m. p. 164°, is formed with o-toluidine.
wim'-Dinitrobenzil condenses with 1 mol. only of
acetophenone to yield dehydroacetophenone-mm’-di-
nitrobmzil ($-benzoyl-c;-m-nitrobenzoyl-m-nitrostyrene),
m. p. 158°. mm'-Dinitrobenzil yields no crystalline
condensation product with acetone.

R. K. Callow.

Nuclear condensation of phenols and phenol
ethers with nitriles yielding phenol and phenol
ether ketimines and ketones. [Ill. Synthesis of
cotogenin, protocotoin, fsoprotocotoin, and
methylprotocotoin (oxyleucotin). J. Houben
and W. Fischer (J. pr. Chem., 1929, [ii], 123, S9—
109; cf. Spiith and Bretschneider, A., 1928, 1136).—
Condensation of phloroglucinol trimethyl ether (I)
with aeetonitrile in presence of ethereal hydrogen
chloride and zinc chloride yields the hydrochloride of
2:4: 6-trimethoxyacetophenoneimine, m. p. 95—96°,
hydrolysed by boiling with water to 2:4: 6-trimeth-
oxyacetophenone, m. p. 100—103°. Similar con-
densation of resorcinol and 3 :4-methylenedioxy-
benzonitrile (I1) and subsequent hydrolysis affords a
21% vyield of 2 :4-dihydroxy-3':4'-methylenedioxy-
benzophenone, m. p. 215—216°; with ferric chloride
as the condensing agent and prolonged treatment with
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hydrogen chloride the yield of intermediate ketimine
is improved. Phloroglucinol dimethyl ether and Il
give (ferric chloride method) a mixture of 46% of
the ketimine hydrochloride (111) of 4-hydroxy-2 : 6-
dimethoxy-3' : 4'-methylenedioxybenzophenone [iso-
protoeotoin], m. p. 165—166° (hydrochloride), and
11% of the ketimine hydrochloride (1V) of 2-hydroxy-
4 : 6-dimethoxy-3' : 4'-methylenedioxybenzophenone
[protocotoin], m. p. 141— 142°. Isolation of TV is
effected by prolonged treatment of the ethereal and
aqueous mother-liquors from 11l with stannous
chloride and hydrochloric acid. When the above
condensation is carried out with zinc chloride the main
product is Il1l.. Ferric or zinc chloride condensation
of I and Il gives the hydrochloride of the ketimine,
m. p. 117— 118°, of 2 : 4 : 6-trimethoxy-3' : 4'-methyl-
enedioxybenzophenone [methylprotocotoin], m. p.
132—133°. 3 :4-Diacetoxybenzonitrile and | yield
(zinc chloride method) after hydrolysis with agueous
methyl-alcoholic sodium hydroxide about 16% of
3:4- dihydroxy -2' : 4' :6' - trimethoxybenzophenone
V) [cotogenin], m. p. 222-5° (coir.; decomp.).
Hydrolysis of the initial reaction mixture with sodium
hydroxide solution in presence of light petroleum and
subsequent removal of zinc as sulphide affords the
ketimine, m. p. 265° (decomp.; hydrochloride; sul-
phate), of V. Colour reactions of the above benzo-
phenones with various reagents are given.

When a mixture of ferric chloride and other is
saturated with hydrogen chloride the compound
FeCI3,HCI,2Et20 is formed. H. Burton.

Solubility of benzoquinliydrone in aqueous
alcohol. A. E.Brodsky and M. I. Ai1ferov (Ber,,
1929, 62, [B], 2132—2133).— The solubility of benzo-
guinhydrone in water and aqueous, alcohol (25-55,
49-81, and 71-31 wt.-%) is 0-0158, 0-0330, 0-0684, and
0-1158 mol. per litre. H. Wren.

Derivatives of naphthaquinones. R.Lantz and
A. W an1 (Bull. Soe. chim., 1929, [iv], 45, 744— 754).—
Mainly a recapitulation of earlier work (A., 1925, i,
S20, 910, 1159; 1926,617; B., 1924, 902; 1925,200;
1927, 39). When agitated w-ith air and aniline in
presence of copper hydroxide, 1-amino-P-naphthol
yields the cupric derivative of 2-hydroxy-a-naphtha-
guinone-l-imine-4-anil, and phenyldmaphthoxazine,
the latter probably resulting from condensation of the
imine with the aminonaphthol. Nitroso-p-naphthol
with aniline in presence of copper powder and in
methyl alcohol gives the same products, but in the
absence of copper the oxazine is not formed and
2-hydroxy-a-naphthaquinone-l-imine-4-anil, :orange,
m. p. 231—234° (decomp.), is obtained alone in both
cases. With sodium hydrogen sulphite at 0° in
alkaline solution the latter yields a colourless hydrogen
sulphite, from which alkalis regenerate the imine, but
acids afford anilino-p-naphthaquinone. Zinc and
dilute acid reduce the sulphite to l-amino-4-anilino-
[3-naphthol.  2-Hydroxy-alL-naphthaquinone-\-imine-4-
p-methylanil, m. p. 213—214° (decomp.), 2-hydroxy-
mx-7iaphthaquinone-I-i?7iine-4-o-methylanil, m, p. 229—
230° (decomp.), and 2-hydroxy--j.-naphthaquinone-\-
imine-4-p-aminoanil, decomp. 250°, are obtained by
agitating l-amino-£J-naphthol-4-sulphonic acid in
sodium hydrogen carbonate solution with air and
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the amine. Reduction with hyposulphite or with
hydrogen sulphide or stannous chloride in alcohol
converts the imine-anils into 1l-amino-4-arylamino-S-
naphthols.  I-Amino-4-anilino-3-naphthol, oxidised
to tlie imine in aqueous solution (cf. Goldstein and
Radovanovitch, A., 1926, 1134), in non-agueous
media yields an oxazine condensation product. The
oxazine colours of Dahl (G.P. 82,097) are probably
similarly formed by condensation of an intermediate
imine with the aminonaphtholsulphonic acid followed
by cyclisation accompanied by hydrolysis of an imino-

group. R. Brightman.
Condensation of acenaphthenequinone with
phenols. I. Matei (Ber., 1929, 62, [B], 2095—

2098).— Addition of concentrated sulphuric acid to a
solution of acenaphthenequinone in phenol yields

: I-di-p-hydroxyphenylS-ketoacenaplithene, m. p.
257 258° (diacetate, in. p. 141°). With quinol in
presence of glacial acetic and concentrated sulphuric
acids acenaphthenequinone affords anhydro-1 : 7-di-
2' : 5'-dihydroxyphenyl-8-keto-acenaphthene, m. p. 281°
(diacetate, m. p. 125° after softening at 110°). Resorc-
inol and pyrocatechol give corresponding di-2' :4'-
and 5':4'-dihydroxyphenylaeenaphthenones, m. p.
266—268° (decomp.) (cf. Zsuffa, A., 1910, i, 861), and
m. p. 250—270° after incipient decomp, above 200°

(tetra-acetate, m. p. 97—98°)._ H. Wren.
Syntheses in the hydroaromatic series. VI.
Partly hydrogenated naphtha- and anthra-

quinones with hydrogen in the y- or S-position.
O.Diets,K. Arder,and G. Stein [withP. Pries and
H. Winckier] (Ber., 1929, 62, [B], 2337—2372; cf.
A., 1928, 1018).—Addition of hydrocarbons with con-
jugated double linkings to quinones yields partly
hydrogenated naphtha- and anthra-quinones of the
f,n.oru,nH .prr type I, which are actually
C6H4< r o XTT.r-T2wTT diketones. It is proposed to
(1 consider them as quinone de-
' rivatives on account of their
close relationships to these compounds. The unusual
hydrogenation of the “ twin ” carbon atoms induces
the authors o denote these positions by y in the
naphthalene and S in the anthracene series.
a-Naphthaquinone is converted by butadiene at
100° into A2tetrahydroanthraquinone (1), m. p. 105—
106° (dioxime, decomp. 250° when rapidly heated).
The very pronounced tendency of the 8-hydrogen
atoms to migrate to the carbonyl group causes the
compound to be converted by boiling acetic anhydride
into 9 : 10-diacetoxy-l : 4-dihydroanthracene, m. p.
263—262° [corresponding dibromide, m. p. 233—
234° (decomp.)], hydrolysed by alcoholic potassium
hydroxide to the potassium derivative of 9 : 10-di-
hydroxy-1 : 4-dihydroanthracene, also obtained by
dissolving A2-tetrahydroanthraquinone in alcoholic
potassium hydroxide. Exposure of the enolate solu-
tions to air leads to the formation of anthraquinone.
Treatment of an alcoholic solution of A2-tetrahydro-
eanthraquinone with colloidal palladium in the absence
of air causes migration of the S-hydrogen atoms to
the carbonyl group, with formation of 9 : 10-dihydroxy-
1 : 4-dihydroanthracene, converted by crystallisation
In presence of air into 1 : 4-dihydroanthraquinone, m. p.
m208—210° (decomp.) when very rapidly heated. Re-
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duction of A2-tetrahydroanthraquinone in presence
of colloidal palladium yields 1:2:3:4-tetrahydro-
anthraquinone, m. p. 158°. Isoprene and a-naphtlia-
quinone afford isoprene-x-naphthaquinone, C,5H140 2,
m. p. 81°; the corresponding diacetate, C19H 180 4, m. p.
191°, is converted by successive treatment with
alcoholic potassium hydroxide and air into 2-methyl-
anthraquinone, m, p. 175°. AU'-Dimethylbutadiene
and a-naphthaquinone yield 1 : ¢-dimethyl-h2-tetra-
hydroanthraquinonc, m. p. 81°, from which the corres-
ponding diacetate, m. p. 174°, and 1 : 3-dimethylanthra-
quinotie, m. p. 162°, are successively derived. 1:1:3-
Trime(hyl-\--tetrahydroa,nlhraquinone, m. p. 119° (from
aay-trimethylbutadiene), and its oxidation in alkaline
solution by air to 1:1 :3-trimethyl-l :4-dihydro-
ahthraquinone, m. p. 162° (deeomp.), are described.
Al:3-cflcZoHexadiene and a-naphthaquinone afford
1 :4-C'ndoethylcne-&2-lelrahydroantkraquinonc (11), m. p.

135°, converted into the
A ICOX ICH. diacetate, C"H”~O,,, m.p.
CO/ CHA \é:'/z OH sively hydrolysed and

oxidised by air to 1:4-
a7ithraquinone, decomposed at 180— 190° into ethylene
and anthraquinone. p-Benzoquinone and cpcZohexa-

180 , which is succes-
ar) endoethylene-1:4-dihydro-
diene at 100° yield 1 :4-5 : S-diendoeth?jlene-A2:e-ocla-

h7jdroa7ithraqui7iO7ie (111), m. p. 196— 197°, oxidised
CH CO GH
qi C’HZQH (1)
CIH Cli; CH CHCH:CH
XN @t &N

by air in alcoholic alkaline solution to 1:4-5:8-
diendoethyle7ie-l : 4 : 5 : 8-leirahydroanthraqui)io7ie,
which decomposes at about 180° into ethylene arid
anthraquinone. tx-Phellandrehe and a-naphthaquinone
yield 1 :4-endoisopropylethylene-2-7nethyl-A.2-tetrahydro-
dnthraqui7W7ie, m. p. 88°, transformed by oxidation
into 1:4-endoisopropylethyle7ie-2-77ietkyl-l : 4-dihydro-
arithraqui7ione, decomposed by heat into 2-methyl-
anthraquinone and Zsopropylethylene. a-Naphtha-
quinone is converted by a-phenylbutadiene into
I-phenyla7ithraquiiiow, m. p. 177— 178°.
y-Hydrogenated naplithaquinones are very readily
prepared by the addition of 1 mol. of diene hydro-
carbon to 1 mol. of p-benzoquinone. Thus with
butadiene in benzene at the atmospheric temperature
p-benzoquinone yields A2:/-tetrahydro7iaphthaquinonc
(1V), m. p. 58°, wliich on exposure to sunlight becomes
transformed into a; (?) pohjmeride, m. p. 252°. It is
converted by acetic anhydride into 5 : 8-diacetoxy-

CO CH
qh-
CH
W CH\ :h/
av.)

pH
CH chch2ch

XxXoNiil.
1: 4-dihydronaphthalenc, m. p. 134— 135°, hydrolysed
by alcoholic potassium hydroxide to 5 : 8-dihydroxy-

1 :4 -dikydronaphthalene, m. p. 211—212°. The last-
liamed compound is also obtained from tetrahydro-

CH V)
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n&phthaquinone by the action of warm, glacial acetic
acid containing a trace of hydrogen bromide. The
acetate is catalytically hydrogenated in the presence
of alcohol and colloidal palladium to 5 : S-diaceloxy-
1:2:3: i-tetradiydroncvbhthalene, m. p. 186—187°,
hydrolysed to 5 :S-dihydroxy-l : 2 : 3 : 4-tetrahydro-
naphthalene., m. p. 185° (also obtained by catalytic
reduction of 5:S-dihydroxy-l : 4-dihydronaplithal-
enc), which is identified by oxidation with ferric
chloride to 1:2:3: 4-tetrnhydro-a-naphthaquinone,
m. p. 5 :8-Dihydroxy-1: 4-dihydronaphthalcno
is similarly oxidised by ferric chloride to 1 :i-dihydro-
oL-naphthaquinone, m. p. 109°. p-Benzoquinone and
Al:3-cttcfohexadiene in benzene afford 1 : 4-endoc//)///-
one-42:3tetrahydro-a.-naphthaquijnonc (V), m. p. 98°
(corresponding diacetate, C10ll m. p. 164°),
isomerised by hydrogen bromide in glacial acetic
acid to 5: S-dihydroxy-l «A-cndoethylcnc-l : A-dihydro-
naphthalene, m. p. 178°, from which 1 : 4-e\\doc.thylcnc-
1:4-dihydro-x-naphthoquinone, in. p. 98—99°, is ob-
tained by oxidation with ferric chloride. The quinone
is characteristically decomposed bv heat into ethylene
and a-nnphthaquinone. With a-pliellandrene, p-
benzpquinone gives,2-methyl-1 : 4-endoisopropyJethyl-
cne-b?'M-teirahydro-<x-naphthaquinonc, in, p. 119°.

Bisdienequinones arc obtained readily by the addi-
tion of 2 mois, of the dieno to 1 mol. of p-benzoquinone.
Thus isoprenc and p-benzoquinone in alcohol at 100°
afford a mixture of 2 : G-dimethyl-a? aoctahydroanlhra-
quinone, m. p. 170—171° (oxime, decomp, about 290°
when rapidly heated), and 2 :7-dinieUiyl-A-:6-octa-
hydroanthraquinone, m. p. 145—146° (dioxime, de-
comp. 290—295° when rapidly heated). Successive
treatments of the respective quifiones with alcoholic
potassium hydroxide and air yields 2 : 6-dimethyl-
anthraquinone, m. p. 237—23S°, and 2 : 7-dimethyl-
anthraquinone, m. p. 169°. The quifiones arc isomer-
ised by boiling acetic anhydride, when heated at about
200°, or when treated with alkali hydroxide in alcohol
to confounds, m. p. 243° and 242° respectively,
which can be similarly dehydrogenated to 2 :6- or
2 : 7-dimethylanthraquinone. Von Euler and Joseph-
son (A,, 1920, i, 4S9) appear to have obtained a mix-
ture of these two compounds by their more drastic
treatment of isoprenc with p-benzoquinone.

1 : 4-enrfoMethylene - A2: 5:7-tctrahydroanthraquin-
one does not yield a diacetate when treated with
acetic anhydride, but, in consequence of its instability,
is transformed into cpdopentadiene, a-naplithaquinol
diacetate, and 1 : 4-endomei/i?/Zette-1 : 4-dihydroanthra-
quinone, M. p. 156°. The last-named compound is
reduced by hydrogen in presence of colloidal palladium
to 1:4-oi\domethylene-l : 2 : 3 : 4 - tetrahydroanthra-
quinone, m. p. 13S°. Hydrogenation of 1 :4-endo-
methylene - A2:5: 7-tetrahydroanthraquinone melds
1mA-endomethylcne-\r, ~-hexahydroanthraqui)wne! m. p.
117°, which is acetvlated to 9 : 10-diacetoxy-I : 4-
cndomelhylene-1 : 2 : 3 : 4-teirahydroanthracene, m. p.
185°; when tvarmed with alcoholic potassium hydr-
oxide and treated with air these compounds pass
into 1 : 4-ewrfomethylene-l : 2 : 3 : 4-tetrahydroanthra-
quinone.

Acétylation of 1 :4-e«<iiomethylene-A2-hexahydro-
naphthaquinone (cf. Albrecht, A., 1906, i, 674) is
similarly complicated by decomposition of the com-
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pound with formation of cycigpentadiene; the main
products are 9 : 10-diacetoxy-l : 4-5 : 8-dicndomeM?//-
ene-l : 4 : 7 : S-tctrahydroanthraccnc, colourless crys-
tals, m. p. 250° quinol diacetate, in. p. 124— 125°,
and | :4-5:S-dicndomethylene-l : 4 : 5 : 8-tetrahydro-
anthraquinone, red crystals, in. p. 252° (decomp.).
The colourless acetyl compound is hydrolysed to 9 : 10-
dihydroxy-l : 4-5 : S-dicndomethylene-l : 4 : 5 : 8-tetra-
hydroanthraeene, m. p. 298° after darkening at 280°,
which is oxidised by chromic acid in acetic acid to
the red quinone, m. p. 252° (decomp.). 1:4-5:S
Dicndomethylenedidecahydroanthraquinone is dchydro-
genated by cautious treatment with bromine in chloro-
form to 9 :10-dihydroxy-I : 4-5 : S-dicndomethylcne-
1:2:3:4:5:6 :7:8-octahydroanthracenc, m. p. 289°
(diacetate, m. p. 226°). which is oxidised by chromic
acid in glacial acetic acid to 1:4-5 : S-diendonvethyl-
cne-1:2:3:4 :5:6 :7 :8-octahydroanthraquinone,
in. p. 252°. Catalytic reduction of 1:4-5:8-di-
enrfomethylene-1 : 4 : 5 : S-tetrahydroanthraquinone
yields 9 : 10-dihydroxv-1: 4-5 : S-diendomethylene-
1:2:3:4:5:6 :7 :8-octahvdroanthracene, m. p.
289° (diacetate, m. p. 226°). 1:4-endoil/ethylene-
1 A-dihydro-a.-naphthaqui)ione, m. p. 70°, is obtained
by isomerisation of 1:4-esrfomcthylene-A2 ,;-tetra-
hydro-a-naphthaquinone by hydrogen bromide in
glacial acetic acid and subsequent oxidation of the

product with ferric chloride. H. Wrex.
Benzantlirone. A. Luttrixghaus and H.
Neresheimer [with H. wWoiff and H. Emmer]

(Annalen, 1929, 473, 259—289).— Treatment of /i;-I-
bromobenzanthrone with copper powder at 280—
300° affords Bz-1 :Hz-I'-dibenz-

anthronyl (1), m. p. 412—414°,

which when treated with very

concentrated methyl - alcoholic

potassium hydroxide at 115— 120°

yields dibenzanthrone (cf. Scholl

2 and Seer, A., 1913, i, 56), formed

by atmospheric oxidation of the intermediate di-
liydro-derivative. When benzantlirone (I1) is treated
with alcoholic potassium hydroxide at 100— 105°,
2 :2'-dibenzanthronyl (I11), m. p. 320—321°, is ob-
tained together with small amounts of 2-hydroxy-
benzanthrone (1V) (Perkin and Spencer, J.C.S.. 1922,
121. 474), and a phenolic substance (removed by
treatment of the crude product with anhydrous
sodium carbonate and methyl p-toluenesulphonate
in presence of trichlorobenzene at 195°). Treatment
of Il in presence of finely-divided potassium hydr-
oxide and benzene with tsopropyl alcohol at 30—
35° in a current of nitrogen also affords II1; it is
produced similarly with methyl and ethyl alcohols
at 85° and 70—75°, respectively. Sodium anilide in
aniline solution (prepared by treating aniline con-
taining small amounts of nickel oxide and copper-
bronze with sodium at 170— 180° in a current of
nitrogen) at 40—45° converts Il into I11: at the
same time a small amount of 2-anilinobenzanthrone,
m. p. 215°, is formed. This last-named substance is
converted by.50% potassium hydroxide solution at
250°into IV. The formation of 2 : 2'-dibenzanthronyl
from benzantlirone is presumed to occur through a
primary enolisation of the keto-group with the pro-
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duction of a quinonoid system resulting in free
valency at position 2, whereby doubling of the mole-
cule occurs, the resulting dihydro-derivative being
oxidised by air. 6 :&-Dimethyl-, m. p. 357—358°,
and 6 :6'-dichloro-2 : 2'-dibenmnthronyls (V), m. p.
407—408°, are obtained by similar treatment of the
corresponding benzanthrones with alcoholic potass-
ium hydroxide. Fusion of Il with potassium hydr-
oxide and sodium acetate at 240—250° also yields
dibenzanthrone (6 : G-dimethyl derivative obtained
similarly); ring closure is also effected by heating
with 80%, sulphuric acid containing a small amount
of mercuric sulphate at about 200°, but the product
is contaminated with, probably, sulphonic acids.
6 : 6'-Dichlorodibenzanthrone is obtained by the acid
treatment of V. 2-Aminobenzanthrone is converted
by the Sandmeyer reaction into 2-chlorobenzanthrone
(VI), m. p. 204—205°. Treatment of an equimole-
cular mixture of Il and VI with sodium anilide at 5°
in a current of nitrogen yields about 50% of the theor-
etical amount of 111 together with 2-anilinobenz-
anthrone. GMethyl- (VII), m. p. 329—330°, and
G-chloro-2 : 2'-dibenzanthronyl (VI11), m. p. 313— 314°,
are obtained similarly from VI and 6-methyl- and
6-chloro-benzanthrone, respectively. Treatment of
a solution of 2 :6-dichloroanthraquinone in slightly
diluted sulphuric acid with a mixture of glycerol and
copper-bronze at 130— 135° affords 2 : 6-dichlorobenz-
anthrone, m. p. 234°, which when treated with Il
and potassium anilide yields VIII. Potassium hydr-
oxide fusion of V11 gives 6-methyldibenzanthro7ie.
When benzanthrone is treated with an alcoholic
potassium hydroxide melt at temperatures between
120° and 220° a mixture of dibenzanthrone and iso-
dibenzanthrone (cf. Scholl and Seer, loc. oil.) results.
The maximum amount of the iso-derivative (about
33%) is formed at 170—175°; at 220° only dibenz-
anthrone is obtained. With isopropyl alcohol and
potassium hydroxide the corresponding figures for
the iso-derivative are 37% and 140°. The isomerides
are readily separated owing to the insolubility of the
sodium salt of the dihydroisodibenzantlirone in 4%
sodium hydroxide solution. The production of the
iso-derivative occurs presumably through the inter-
mediate 2 : Bs-1'-dibenzanthronyl (formed by addi-
tion of a benzanthrone molecule at the Bz-1-position
to position 2 of an enolised benzanthrone molecule),
which was not detected. 2 :Bz-Y-Dibenza7iihro7iyl
(IX), m. p. 331—332° is obtained in about 50%
yield when an equimolecular mixture of Il and Bz-1-
chlorobenzanthrone (X) is treated with sodium
anilide at —5° in a current of nitrogen. Conversion
of IX into ;sodibenzanthrone is effected by treatment
with alcoholic potassium hydroxide at 130° and subse-
guent heating of the aqueous solution in presence of
air, or with sodium anilide at 125° in a current of
nitrogen. Nitration of benzanthrone in nitrobenzene
suspension with 87% nitric acid first at the ordinary
temperature and then at 40—50° affords Bz-1-nitro-
benzanthroiiej m. p. 244— 245° (isolated by washing
the nitration product with much alcohol), reduced by
15% sodium sulphide solution to 'Bz-l-aminobe>iz-
a/iihro7ie, m. p. 239—240°. Diazotisation of this with
nitrosylsulphuric acid, subsequent treatment of the
diazonium sulphate with hydrofluoboric acid, and
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decomposition of the diazonium fluoborate at 150°
yields Bz-I-fluorobe7izaZithro/ie (X1), m. p. 194— 195°.
An equimolecular mixture of Il and X1 is converted
by treatment with sodium anilide into IX. G-Methyl-
(XI11), m. p. 371—372°, and G-chloro-2 : Bz-I-dibenz-
anthronyl (XI111), m. p. 375—376, are prepared
similarly from X and the corresponding benzanthrone.
Alcoholic potassium hydroxide treatment of X 11 and
X111 affords 6-methyl- and 6-chloro-isodibenzanthrone.

When X1 is treated with sodium anilide at —5° to
2°in a current of nitrogen and then acidified, 36% of
the theoretical amount of Bz-1-fluoro-2 : Bz-1'-di-
benzanthronyl, m. p. 350— 352°, is produced, presum-
ably by addition of the halogen in one molecule to
the activated 2-position of the second molecule, and
subsequent elimination of sodium fluoride. This
fiuoro-derivative is converted by alcoholic potassium
hydroxide at 110— 125° into ¢sodibenzanthrone.

H. Burton.

Saponins, sapogenins, and related substances.
I. Trimethylnaphthalene from gypsogenin. L.
Ruzicka and A. G. van Veen (Rec. trav. chim., 1929,
48, 1018— 1024).— Crude Gypsophila saponin is hydro-
lysed by dilute aqueous-alcoholic sulphuric acid to
gypsogenin (1) (the sapogenin of van der Haar, A.,
1927, 341). Thermal decomposition of | at 290° in
an atmosphere of carbon dioxide gives no recognisable
product, whilst the methyl ester of I (cf. Karrer and
others, A., 1924, i, 1091) is decomposed at 400—500°,
yielding an ether-like product, b. p. 125— 135°/12 mm.,
d\s 0-969, n'o 1-513. Dehydrogenation of this with
selenium at 300—320° affords a product, b. p. 125—
140°/12 mm., which yields a picrate, m. id 127—
128°, identical with the trimethylnaphthalene picrate
obtained from amyrin (this vol., 932). The same tri-
methylnaphthalene fraction is formed by similar de-
hydrogenation of | at 330—360°; a further small
fraction, b. p. 140°/0-3 mm., gives an unidentified
picrate, m. p. 138°. Oxidation of the crude trimethyl-
naphthalene with potassium ferricyanide affords the
acid (methyl ester, m. p. 152—153°) previously de-
scribed (this vol., 932).

Cholatrienecarboxylic acid (Wieland and Weil, A.,
1912, i, 830) is dehydrogenated by selenium at 330°,
yielding mainly a product, b. p. 210—230°/high vac.;
only traces of picrates were isolated from the material
of lower b. p. H. Burton.

Saponins, sapogenins, and related substances.
1. Relation between sapogenins, higher
terpene compounds, and sterols. L. Ruzicka
and A. G. van Veen (Z. physiol. Chem., 1929, 184,
69— 82; cf. preceding abstract).—The sapogenins,
sescigenin, caryocarsapogenin, cyclamiretin, guaiac-
sapogenin, glycyrrhetic acid, hederagenin, mimu-
sops-sapogenin, quillaiasapogenin, sarsasapogenin,
ursolic acid, sugar-beet sapogenin, and the triterpenes
betulin and lupeol were dehydrogenated by means
of selenium and the products fractionated. From the
middle fractions of all except sarsasapogenin and
lupeol a picrate, m. p. 127", was obtained. The
hydrocarbon was regenerated and the styphnate
formed; this was identical with the styphnate of
trimethylnaphthalene, for which the name sapotalin
is proposed. The lower fraction of sarsasapogenin
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yielded methylheptenone. Amyrin, lupeol, and
betulin, unlike cholesterol, give no precipitate with
digitonin. J. H. Birkinshaw.

Interpretation of the colorimetric hydrogen-
ation curve of carotinoids. L. Zechmeister and
V. Vrabety (Ber., 1929, 62, [B], 2232—2235; cf. A,
1923, 524, 1252).— The graph connecting the intensity
of colour (as percentage of original intensity) with the
mols. of hydrogen absorbed during the catalytic treat-
ment in glacial acetic acid of methylbixin (which un-
doubtedly contains nine double linkings in uninter-
rupted conjugation) is a straight line which becomes
inflected shortly before the point representing the
absorption of 8 mols. The curve exactly corresponds
with the analogous carotin curve to the point 9H2.
The result does not contradict the hypothesis that the
double linkings of carotin and xanthophyll fall into
two groups, but the division is more probably into
9+2 than into 8+3, as previously assumed.

Bixin may be determined colorimetrically by com-
parison with 0-2% potassium dichromate.

H. Wren.
v Cyclamin. E.Bures and J. Bergauer (Casopis
Oeskoslov. Lek., 1928, 8, 20S—211; Chem. Zentr.,
1929, i, 2655).—Extraction of the tubers of wild
Cyclamen Europanmi with 89% alcohol yields cyclamin,
m. p. 254° (decomp.) after purification, which reacts
with alkali to form a substance of laetonic nature.
Cyclamin is strongly hiemolytic. A. A. Eldridge.

Principal constituent of olive gum (resin).
Olivil and derivatives. B. L.Vanzetti (Gazzetta,
1929, 59, 373—378).— A republication of work already
abstracted (cf. Koerner and Vanzetti, A., 1903, i, 430;
1912, i, 352) R. Iv. Catlow.

Constitution of active principle of Embelia
Ribes. 1. R. Kaul, A. C. Ray, and S. Dutt (J.
Indian Chem. Soc., 1929, 6, 577—586).— Extraction
of the dry berries of Embelia- Ribes (Vida7iga or
Babera7ig) with benzene affords an aliphatic oil and
embelth (1), C18H2804, m. p. 142° [previously named
cmbelic acid (Warden, A.. 1889, 40S; Heffter and
Feuerstein, A., 1900, i, 498)]. Embelin contains two
reactive hydroxyl groups and two keto-groups, since
it furnishes the following derivatives : lead and silver
salts; diacetate, m. p. 54°; dibenzoate (Il), m. p.
97—98° [cf. Heffter and Feuerstein, loc. cit.; dioxime,
m. p, 139°; dise77iicarbazo7ie, m. p. 221° (decomp.)];
dicarbethoxy-denvatwe, m. p. 266° (decomp.); di-
methyl ether 5 dioxime. (111), m. p. 278°; ietra-oxirrie,
m. p. 175° (indicating ketonisation of the hydroxyl
groups present); bispihenylhydrazone, m, p. 189— 190°
(decomp.); disemicarbazone, m. p. 236° (decomp.);
dihydrazoTie, in. p. 204—205°. When 1| is boiled with
aniline dianili7ioe77ibeli7i (1V), m. p. 167— 168° (cf. loc.
cit.) [dioxime, m. p. 162° (decomp.), obtained also from
Il and aniline; dise?nicarbazo7ie, m. p. 145° (de-
comp.)], results. Di-o-toluidi7io-, m. p. 144— 145°:
dilmethylamirw)-, m. p. 216°, and di(ethyla77ii7io)-
embeli7i, in, p. 212°, are also described. These amino-
derivatives are hydrolysed by hydrochloric acid to I.
Secondary amines and | do not react. Dianilinodi-
bfMzoylembelm, m. p. 176°, is prepared by benzoyl-
ation of IV or from aniline and Il. Treatment of |
with moist zinc dust in boiling acetic anhydride
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affords the tetra-acetyl derivative, m. p. 124°, of di-
li7jdroembeli7i [previously named dihydroembelic acid
(loc. cit.)). Bromination of | in carbon tetrachloride
solution gives a tetrabro77io-derivative, m. p. 132°
whilst oxidation with nitric acid (¢ 1 «51) yields iso-
dodecoic acid. Oxidation with potassium perman-
ganate affords oxalic and ¢sododecoic acids and not
formic and dodecoic acids as stated by Heffter and
Feuerstein (loc. cit.). H. Burton.

Paleuphorbons from resin of Euphorbia
palustris, L. J. A. Martter (J. pr. Chem., 1929,
[ii], 123, 148— 159).—Extraction of the dry; acid-
free resin with 96% alcohol and subsequent purific-
ation of the solid extracted by ciystallisation from
acetone affords 10 fractions (designated paleuphorbon
1 to 10). These have varying m. p. and analyti-
cal compositions. Paleuphorbon 1 (composition
C38H 620 4) sinters at 75°, becomes opaque at 83°, and
melts at 96° (all m. p. are corr.) with frothing, [«][“
+37-23° in benzene, when heated at 140° eliminates
water, yielding a brittle lac, m. p. 72—73°, [al}
+40-83° in benzene. Addition of bromine occurs to
paleuphorbon 1 in chloroform solution, but similar
treatment of the lac causes substitution. Acétylation
of paleuphorbon 10 (composition C39H 620 2), which
sinters at 105° and melts with frothing at 115°, with
acetic anhydride gives a very small amount of a
diacetate, m. p. 129°. The various fractions are partly
precipitated by digitonin in alcohol solution. The non-
precipitablc parts of the ten fractions fall into two
classes, (a) sinter above 70° and m. p. above 80°,
(i) m. p. about 70°. The recovered euphorbons from
the digitonin complexes (by heating with benzene)
afford three groups, (A) sinter at 70°, m. p. 75°, (B)
sinter and melt between 76° and 98°, and (C) sinter
and melt above 100°. H. Burton.

“ Cadechol ” and “ camphochol.”* H. Rnhein-
botdt, 0. Kenig, and E. Fiume (Z. physiol. Chem.,
1929,184, 219—224).—M.-p. curves show that deoxy-
eholic and apocholic acids form 1 : 1 molecular com-
pounds with camphor. By crystallising or fusing
the components together 2 :1 compounds are ob-

tained. J. H. Birkinshaw.
Xanthophyll. 1. L. Zechmeister and P.
Tuzson (Ber., 1929, 62, [B], 2226—2232; cf. this

vol., 1252).—Xanthophyll is rapidly and economically
obtained from stinging nettles by extraction with
aqueous alcohol, followed by a modification of the
method of Willstatter and Mieg (A., 1907, i, 865);
chlorophyll and carotin are neglected. Catalytic
hydrogenation of the product leads to disappearance
of the colour after absorption of 8 mols. of the gas,
and the intermediate product has the composition of
a hexadecahydroxanthophyll. The perhydro-com-
pound is, however, dextrorotatory, whereas the earlier
compound (loc. cit.)) was laevorotatory. From the
present material the acetone method yields xantho-
phylls, the perhydro-derivatives of which are less
markedly but decidedly dextrorotatory. Perhydro-
xanthophyll appears optically stable when heated at
80° for several hrs. and then preserved for a year.
Analytically pure specimens of xanthophyll obtained
from the same plant material by the acetone and
alcohol methods had respectively [aJo +137° and
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+ 192° in chloroform, whereas a second set of speci-
mens from material gathered by the authors had
[a]D  162-5° and -i-139°. The “ alcohol” prepar-
ations are not altered by exposure to acetone, and
the “ acetone ” products are unchanged by alcohol.
Nanthophyll from the green leaf appears to be com-
posed of similar but oppositely active components.
Carotin and xanthophyll appear to absorb 8 mols.
of bromine in chloroform solution, the former sub-
stance reacting slightly the more slowly. The sub-
stances are distinguished qualitatively from one
another by the transitory formation in the case of
xanthophyll of a temporary, olive-green colour which
becomes brown and could not be obtained with
carotin. H.Wren.

Isoprene and caoutchouc. XVI. Constitution
of caoutchouc. H. Staudinger and H. F. Bondy
(Ber., 1929, 62, [B], 2411—2416).— The cyc/o-products
derived from caoutchouc and gutta-percha are un-
saturated compounds which absorb bromine and
iodine chloride without thereby allowing an exact
determination of the number of double linkings in
the molecule. On exposure to air they undergo auto-
oxidation, absorbing 1 atom of oxygen for 3—38
isoprene residues in about 2 years. The mean mol.
wt., viscosity of the solutions, and the temperatures
at which the products soften and liquefy do not there-
by undergo marked alteration. The products with
greater mean mol. wt. liquefy at higher temperatures
than those with smaller mol. wt., since the inter-
molecular forces are greater. The slight changes in
the structure of the chains due to auto-oxidation do
not appreciably affect the physical properties. It is
therefore considered that the determinations of mol.
wt. of the cyc/ocaoutchoucs afford true values not
obscured by association and that the differences in
the viscosities of the solutions depend on differences
in mol. wt., and not on degree of association. Since
the cyc/o-products are hemicolloidal in character,
the eucolloidal caoutchouc and gutta-percha must
have a much higher mol. wt., considerably above
10,000, as previously deduced.

The conclusions of Meyer and Mark (A., 1928, 1252)
are adversely criticised. H. Wren.

Constitution of stannic acid. P. Pfeiffer and
O. Angern (Z. anorg. Chem., 1929, 183, 189—192).
—Cineole tridilorotrihydroxystannate,
[SNCyOHypi-CjQHjgO]™ has been prepared by
treatment with cineole of a solution of the crystalline
compound, SnCI30H,H20,Et20, obtained from an
aqueous solution of stannic chloride by addition of
ether. The substance is also produced by warming
cineole with stannic chloride pentahydrate until a
clear liquid is obtained, and cooling the mixture.
The corresponding fri&romo-compound,
[SNBr3(OH)3][H-C10H 180]2, has been prepared by an
analogous method. H. F. Gielbe.

Piperitone. IX. Oxidation reactions of
piperitone. J.Read,A.J.Watters,G. J. Robert-
son, and R. S. Hughesdon (J.C.S., 1929, 2068—
2076).— Hydrogenation of piperitone in the presence
of colloidal palladium at 25° gave thymol in yields
of 3—25%, accompanied by isomenthone. Vaporised
piperitone mixed with hydrogen and passed over
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palladised asbestos at 350° gave small quantities of
thymol; similar treatment, using a platinised asbestos
catalyst, yielded 22% of thymol, whilst with a
nickel-pumice catalyst at 355° the product contained
10% of thymol. The hydrogenation of piperitone is
a reversible process and the conditions favouring the
dehydrogenative phase have been partly elucidated.
The mechanism of the dehydrogenation is discussed;
the hydrogenation of piperitone is considered to be
an essential preliminary to its dehydrogenation and
A2-enol-menthone to be the probable precursor of
thymol in the processes investigated.

Piperitone is stable towards alkaline potassium
ferricyanide and other mild oxidants, and was prac-
tically unaffected when vaporised and passed over
nickel oxide at 360° in admixture with air. Similar
procedures using 5% platinised asbestos at 340° gave
10% vyields of thymol.

Piperitone does not yield stable dihalogenides, but
the halogenated ketone undergoes spontaneous evolu-
tion (accelerated by heat) of hydrogen bromide with
the formation of thymol, bromomenthone, and tarry
material. The decomposition of the halogenated
product was also accomplished by heating with
quinoline, calcium carbonate, etc. The yields of
thymol were greatest when bromine was used and
least with iodine.

EmulLsification of piperitone with bromine water
led to a mixture of piperitone dibromide and bromo-
hydrin. dl-Piperitone chloroliydrin, m. p. 101— 102°,
was isolated by long shaking of a solution of piperitone
in acetone containing acetic acid with an aqueous
solution of chlorocarbamide; it was unaffected by
chromic anhydride in acetic acid solution, and sodium
amalgam or zinc dust reconverted it into piperitone.
Treatment with sodium methoxide led to an impure
methoxyl derivative, 1-4748, whilst heating with
excess of moist silver oxide gave a substance, n\]
1-4640, possibly 2-hydroxy-As-menthen-3-one.

R. J. W. Le Fevee.
Synthesis of certain mentha-
dienes, menthenes, and menthanols. J. Read
and A. J. Watters (J.C.S., 1929, 2165—2172).—
Piperitone reacts readily with the appropriate Grig-
nard reagents to form directly 3-substituted homo-
logues of a-terpinene; intermediate Al-menthenols
cannot bo isolated. The following Al:3-menthadienes
are described : 3-methyl-, b. p. 184—186°/737 mm.,
df 0-8585, nf 1-4845; ‘i-ethyl-, b. p. 83—S5°/15 mm.,
199—2027737 mm., df 0-8631, rif 1-4854 ; 3-n-propyl-,
b. p. 104—106°/14 mm., df 0-8872, hi 1-4865; 3-
phenyl-, b. p. 145— 148°/15 mm., df 0-9552, rif 1-5525.
The first three hydrocarbons were slightly dextro-
rotatory when prepared from ;/-piperitone owing to
interaction between the Grignard reagents and the
Isevorotatory impurity present in the Eucalyptus
piperitone used.

In contrast to the above results, both /-menthone
and ;-isomenthone react with Grignard reagents to
give 3-substituted menthan-3-ols; the following are
recorded : 3-methyl-, b. p. 101— 102°/17 mm., [alg
-6-47°, df 0-8964, nf, 1-4605; 3-ethyl-, b. p. 112—
1130026 mm., 217—219°/759 mm., [a]" +1-54°, df
0-8992, nf 1-4650; 3-n-propyl-, b. p. 123—125°/1G
mm., [a]'J —0-68°, df 0-8957, rif 1-4664; 3-phenyl-,

Piperitone. X.
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b. p. 170—172°/18 mm., [<*]E -22-87°, df 0-9872,
1-5265; 3-methyl-isomenthan-3-ol, b. p. 105— 106°/
20 mm.; 3-ethyl-, b. p. 105—106°/10 mm., and
3-phenyl-, b. p. 150— 152°/9 mm. Each of the fore-
going menthanols undergoes dehydration by heating
with anhydrous oxalic acid or sodium hydrogen
sulphate to the corresponding known substituted
menthone. The products from piperitone are indi-
viduals, but those from the menthones are probably
mixtures of stereoisomerides. None of the ketones
reacts with magnesium isopropyl iodide (steric hind-
rance ?).

Z-Piperitone and d-isomenthone gave gummy com-
pounds when treated with specially prepared mag-
nesium bromide under ether; 7-inenthone gave a
crystalline compound, 2Ci10H 180,MgBf2. Recovery
of the ketones from these by addition of water gave
a partly “ inverted ” d-isomenthone and a completely
racemised piperitone, suggesting that the com-
plexes should have some such enol formula as

OR -0 (MgBr2) O-CR pjperjtone reacts with

alcoholic potassium cyanide to yield a stable dicyclic
anhydramidc, CnH 170N, b. p. 151— 153°/13 mm., df
0-9720, nf 1-4680. R. J. W. Le Feviie.

Camphenes acylated in the «-position. P.
Livp and M. Quaedvijeg (Ber., 1929, 62, [13], 2311—
2322; cf. A., 1927, 883).—«-Acetylcamphene, b. p.
112-6— 114° (corr.)/14 mm., d\i 0-98178, [a]f -43-66°,
is prepared: (i) yield 10-7% by the action of aceto-
nitrile on the product of the action of magnesium and
bromocamphene in ether (intermediate Icetimine hydro-
chloride, decomp. 171—173°), (ii) yield 2-3% from
camphene, acetyl chloride (preferably bromide), and
magnesium bromide in ether, and (iii) yield 5-2%
from camphene, acetyl chloride, and tin tetrachloride
in ether. The semicarbazone, m. p. 199-5— 200-5°
(corr.; decomp.), and oxime, m. p. (indef.) 95— 105°,
are described. As an a,S-unsaturated ketone it ex-
hibits haloehromism when treated with concentrated
mineral acids. It is reduced by hydrogen in presence
of spongy platinum to acclylriocamphane, b. p. 117°/
11 mm. [semica.réa.3mie, m. p. 203° (decomp.)J. It is
oxidised by permanganate to acetic acid and carnph-
enilone. With magnesium methyl iodide it yields
ill-defined products, whereas it is converted by mag-
nesium phenyl bromide through the non-isolable
carbinol into the hydrocarbon, G8H 14CICH-CPh!CH2,
b. p. 126— 127°/0T9 mm., readily auto-oxidised with
elimination of the methylene group as formaldehyde.
' “ Grignarded " «-bromocamphene and isovaleronitrile
afford «-isovalerylcamphene, b. p. 131— 132°/9 mm.,
dIv0-9437 [semicarbazone, m. p. 186— 187° (decomp.)].
The action of benzonitrile on “ Grignarded ” «-bromo-
camphene is remarkable for the stability of the inter-
mediate ketimine, b. p. 132—133°/0-4 mm. [hydro-
chloride, decomp. 213-5—214-5°; chloroplatinate).
<0-Benzoylcamphcne has b. p. 137— 138-5°/0-7 mm.,
rffs 1-0568. It is oxidised by permanganate to
benzoic acid and camphenilone. Hydrogen bromide
in glacial acetic acid is added with quantitative pro-
duction of «-benzoylbornyl bromide, m. p. 73°
smoothly transformed into co-benzoylborneol. The
carbonyl group of « -benzoylcamphcne does not react
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with the customary ketonic reagents. The action of
magnesium methyl iodide gives the hydrocarbon
described above from «-acetylcamphene and mag-
nesium phenyl bromide. With the last-named reagent
«-benzoylcampliene appears to yield mainly the com-
pound (1), b. p. 176—177°/0-5 mm., m. p. 83—84°,
which is shown to contain one ethylenic linking.
Oxidation of the hydrocarbon with permanganate is
complex and yields only benzoic acid; this is true
also for ozonisation.

QH2-CH- CMe2 CH-gH—CH2

QH2 I “ 9Me2
(i.) CH--CH-C OH -1 ®m CH Hi)
CPIVCH OCHICPh,

The action of magnesium phenyl bromide on
phenylcamphylidenedihydrofuran (loc. cit.) gives aa
diphcnyl-$-tricyclenylethylene (I11), b. p. 183— 186°/0-5
mm., m. p. 70—71°, which absorbs markedly more
than 1 mol. of hydrogen and is converted by ozone
into benzophenone and tricyclenic acid. The oxygen
bridge of furan appears less stable than usually con-
sidered towards Grignard reagents. The formulation
of the furan derivative is thus confirmed, but it is
not completely homogeneous; when oxidised it yields
small amounts of camphenilone, due to the presence
of (.j-benzoylcamphcne. H. Wren.

Constitution of Manasse's p-hydroxycamphor
and a new method of preparing epicamphor.
I1l. J.Bredt and M. Bredt-Savelsberg [Wlth E.
Bund] (Ber., 1929, 62, [£], 2214—2210).— P-Hydroxy-
camphor in aqueous solution is reduced by sodium
amalgam to epicamphor, m. p. 182° (semicarbazone,
m. p. 230°), which yields bromoepicamphor, m. p.
133°, [a]]j —68° in ethyl alcohol. Manasse's P-hydr-
oxycamplior is therefore 2-hydroxy-3-ketocamphane.

H. Wren.

New crystalline compounds from essential oils.
Il. Wienhaus and H. Scho1z (Ber. Schimmel, 1929,
267—282).—1. Bulnesol, a compound occurring
with guaiol in guaiacum wood oil. When
guaiacum wood oil is triturated with acetone and the
filtered solution is cooled in a freezing mixture, an
unsaturated, dicyclic, tertiary sesquiterpene alcohol
bulnesol, C15H2® (1), m. p. 69—70°, b. p. 136—
138°/4 mm., d™0-9389, n™ 1-48915, isomeric but not
identical with guaiol, separates. The potassium
derivative is converted by phthalie anhydride in
xylene and subsequent acidification into a liquid
hydrogen phthalate (amorphous silver, m. p. indefinite,
103— 109°, and j)otassium salts, amorphous phenyl-
urethane, and X-naphthylurethane, oily chrornate).
Bulnesol is not reduced by hydrogen and platinum
in methyl alcohol, but in acetic acid solution it is
converted into the saturated dihydrobulnesol, m. p.
75— 76° (liguid chrotnale). Oxidation with aqueous

epotassium permanganate in benzene solution at 0°

converts | into a ketoglycol, C15H2,0 (0 H)2, m. p. 173°,
but no crystalline acid could be obtained. Oxidation
with 45% hydrogen peroxide in acetic acid at 25°
yields a liquid substance, C12H2203, the trihydric
alcohol similar to that obtained by the oxidation of
guaiol not being obtained. When | is heated with
85% formic acid the corresponding unsaturated



ORGANIC CHEMISTRY.

hydrocarbon, buhiesene (I1). Ci5H,,, b. p. 113-5—
11576 mm., di* 0-9149, ng 1-50467, aD -14-4°
(? in 1 dm. tube), which is probably a mixture of
isomerides, is obtained. A similar mixture is obtained
by heating | with zinc at 250°. Catalytic reduction
of Il with platinum-black in acetic acid yields a
saturated hydrocarbon, C15H28, b. p. 107—109°/5
mm., df° 0-8910, «2 1-47994, aD-12-7°.

Il. Cryptomeradol, a sesquiterpene alcohol
from Japanese cedarwood oil. By removal of
primary and secondary alcohols from this oil (from
Cryptomeria japonica, Don.) by heating with phthalic
anhydride in benzene first at 80° and again at 130° and
fractionation of the unesterified portion is obtained
an unsaturated, tertiary sesquiterpene alcohol, crypto-
meradol, C1sH2® (I11), m. p. 79—80° b. p. 141—

14274 mm., dw 0-9515, < 1-49317, a, +24-2°
(methyl ether, b. p. 133-5—134-5°/5 mm., &n 0-9503,
mg 1-49601, aD +34-1°; amorphous hydrogen
phthalate, phenylurethane, and x-naphthylurethane;

liguid chromate). This is reduced by hydrogen and
platinum-black in acetic acid at 207751 mm. to the
saturated dihydro-dcTivative, m. p. 81—82° (liquid
chromate), the methyl ether being similarly reduced
to dihydrocryptomeradyl methyl ether, b. p. 124-5—
125-575 mm., d» 0-9365, mg 1-48626, ar +11-3°.
Oxidation of Ill with potassium permanganate at 0°
yields a substance, m. p. 107— 108°, probably the
trihydric alcohol C15H25(0OH)3, but 110 crystalline
acid could be isolated.

I1l. Germacrol, a crystalline compound from
Bulgarian geranium oil. The solid fraction of
Bulgarian geranium oil (described erroneously as
tricosane, C*"H”, by Rovesti; Notiz. chim.-ind., 1927,
2, 438) has the composition C1G4210 and is given
the name germacrol (1V), m. p. 54—55°, dfl 0-9549,
mg 1-51610, optically inactive. By reduction with
platinum-black and hydrogen in acetic acid, 6 atoms
of hydrogen are absorbed and fractionation of the
product yields two fractions, b. p. 120—12373-5 mm.,
d» 0-9156, mg 1-47662, and b. p. 123—12673-5 mm.,
dod 0-9188, ng 1-47838, both having-the composition
GisH«00. Germacrol probably contains only two
double linkings and an oxide ring which is converted
into a tertiary alcohol group in the hexahydro-com-
pound. In agreement with this, IV yields no colour
with chromic oxide in carbon tetrachloride, whilst
the hexahydro-derivative becomes reddish-yellow,
and with sodium in anhydrous ether gives a sub-
stance resembling an alkoxide. J. W. Baker.

i-Difenchyl ether and i-difenchene. O. Zeit-
SChel (Ber. Schimmel, 1929, 317—324).—Z-Fenchyl
alcohol is converted by 10% of sulphuric acid at 100°
into l-difenchyl ether, b. p. 151— 152°/4 mm., dg 0-946,
ng 1-48439, [a]D -74-00°, which is unattacked by
heating with sodium, but is oxidised by hot nitric
acid (d 1-355) to fenchone. The ether is not obtained
by heating fenchyl alcohol in benzene solution with
fused zinc chloride, the product of this reaction being
\-difenchene, b. p. 158°/4 mm., 321—325°/751 mm.,
d50-9488, ng 1-50762, [a]D-5-15°. J. W. Baker.

Furan compounds derived from sugars. TV.
Compounds from hydroxymethylfurfuraldehyde
and acid amides and glycine anhydride. J.
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Karashima (Z. physiol. Chem., 1929, 184, 26S—

271).—«-Hydroxymethylfurfuraldehyde and carb-
amide react in aqueous solution at 100° in an
atmosphere of carbon dioxide, forming a small
amount of a compound, C8H1204N4, m. p. 164°. With

ethyl carbamate and acetamidc in presence of a
CH-CH trace of hydrochloric
HO0-CH2-C'0-(:-CH(NHR)2 R”~IcoNM"Et~S”ic5 re-
spectively), m. p. 173°

and 206°, respectively, result in yields of 31-8% and
18-7%; benzamide yields the substance C20H 1804N 2,
in. p. 180°.

w-Acetoxymethylfurfuraldehyde condenses with
glycine anhydride in presence of acetic anhydride
and sodium acetate at 120— 130°, affording 2 : 5-di-
keto -3 : 6 -di -« -acetoxymethylfurfurylidenepiperazine,
m. p. 220° (decomp.). ' H. Burton.

Preparation and properties of new furan com -
pounds. H. Wienhaus and H. Leonhardi (Ber.
Schimmel, 1929, 223—232).— [-2-Furylacraldehydo
(Kénig and Hey, A., 1926, 175) is reduced with
hydrogen at 80°/20 atm. in alcoholic solution with a
nickel catalyst to 2-furfurylacetaldehyde, b. p. 59—
61°/4 mm., fZ01-074, mg 1-47818 (semicarbazone, m. p.
82—83°; dimelhylacetal, b. p. 77°/4 mm., & 1-026,
ng 1-45502), together with a fraction, b. p. 61—76°/
4 mm., which is probably the corresponding alcohol.
Similar reduction of a-2-furyl-Aar-hexadicn-s-one
(Rohmer, A., 1898, i, 300) at 100° gives y-furfuryl-
butyl methyl ketone, b. p. 93—95°/2 mm., 2D 0-995,
«g 1-47023 (semicarbazone, m. p. 121—122°). Fur-
furaldéhyde condenses with methyl Z.sobutyl ketone
in the presence of 2% alcoholic potassium hydroxide
to give R-2-furyl-a-isopropylvinyl methyl ketone (or ?
3-2-furylvinyl isobidyl ketone), b. p. 115— 116°/3 mm.,
201-011, «g 1-55282 (semicarbazone, m. p. 175— 176°).
Reduction of furfurylidenemesityl oxide at 140—
150°/24 atm. yields R-2-letrahydrofurylethyl isobutyl
ketone, b. p. 103— 106°/3 mm., €M 0-939, ng 1-44982.
Furfuraldéhyde condenses with butyl acetate in the
presence of sodium to give, in poor yield, butyl
B]|-furyldcrylate, b. p. 117—118°/3 mm., dn 1-045,
«g 1-53361. The corresponding isoamyl ester, b. p.
136— 139°/5 mm., &0 1-025, ng 1-52438, is similarly
prepared. J. W. Baker.

Hoesch syntheses of phenolic ketones. [III.
Condensation of phenylcyanopyruvic esters with
polyhydric phenols. W. Borsciie andJ. Niemann
(Ber., 1929, 62, [E], 2043—2045).—Ethyl phenyl-
cyanopyruvate reacts with resorcinol in glacial acetic
acid in presence of zinc chloride and hydrogen
chloride, yielding ethyl 1-hydroxy-3-phenylcoumarin-
4-carboxylate (+H 20 ), m. p. 190—191°, hydrolysed
to ~-hydroxy-3-phcnylcoumarin-4-carboxylic acid
(+H 20), m. p. 300—301°. Ethyl 7-melhoxy-3-phenyl-
coumarin-4-carboxylate, m. p. 123—124° (from the
hydroxy-ester and diazomethane) yields successively
I-methoxy-3-phenylcowmarinA-carboxylic acid, m. p.
288°, and 7-methoxy-3-phenylcoumarin, m. p. 124°.
Under similar conditions, orcinol and ethyl phenyl-
cyanopyruvate afford ethyl7( I)-hydroxy-3-phenyl-5( ?)-
methylcoumarin-4-carboxylate, m. p. 231°, whereas
phloroglucinol vyields ethyl 5 :7-dihydroxy-3-phenyl-
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coumarin-4-carboxylate, decomp. 298°. Ethyl aceto-
acetate and resorcinol give 7-hydroxy-4-methyl-
coumarin. H. Wren.

Phthalein-metal compounds. E. Bures, J.
Bergauer, and A. K rachc (Casopis Ceskoslov. Lek.,
1928, 8, 180— 183; Chcm. Zentr., 1929, i, 2532).—
Mercury fluorescein [potassium, m. p. 85° (decomp.),
sodium, lithium, and barium salts), mercury dibromo-
fluorescein (corresponding salts), and mercury phenol-
phthalein (corresponding salts) are described.

A. A. Eldridge.

Aldehydofluorescein and dyes derived from it.
R. N. sen and K. N. Banerjea (J. Indian Chem.
Soc., 1929, 6, 505—516).—The Reimer-Tiemann
reaction with fluorescein (oxime, not melted at 260°)

affords aldehydofluorescein (1),

not melted at 260° (45%

HO[ Y Y NOH \yield; phenylhydrazone,semi-
I d I JCHO carbazone, and dioxime, all
n m. p. above 260°), which

cehz(x Xsf) (j) dyes wool and silk with a
aq’ deep orange shade. Alkaline

solutions of | are red with a
subdued green fluorescence. Condensation of | with
aminoazobenzene, p-toluidine, p-nitroaniline, benz-
idine, o-, m-, and p-phenylenediamines, and rosaniline
affords the corresponding azomethines, all of which
have m. p. above 260°. These dye wool and silk
with shades varying from yellow to brown. Con-
densation of | with dimcthylaniline gives pp'-tetra-
methyldiaminodiphenylfiuoresceimylmelhane, m. p. 70—
72°, oxidised by lead peroxide to a blue dye. The
corresponding  diphenylfl.uore.sceinylmeth.ane  deriv-
ative, not melted at 260°, from o-cresotic acid and |
is oxidised by nitrosyl sulphate at 50—60° to a red
dye. This gives a deep brown shade to wool and silk.
The pyronine dyes from m-dimethylaminophenol and
resorcinol and | give wool and silk bluish-violet and
orange-red shades, respectively. Fluorescein and
ni-diincthylaminophenol afford a dye, softens at 245°
(dyes bluish-pink), whilst the pentabromo-Acrivative
of the pyronine from resorcinol and | dyes with a
deep red shade. H. Burton.

Condensation of esters with, resorcinol,
dimethylaniline, and m-diethylaminophenol.
R. N. Sen and A. Mukherji (J. Indian Chem. Soc.,
1929, 6, 557—563).—When ethyl benzoate (1 mol.)
is heated with resorcinol (2 mols.) and zinc chloride
at 180° in a current of hydrogen chloride (cf. A., 1925,
i, 554) an improved yield of resorcinolbenzein (Sen
and Sinha, A., 1924, i, 28S) (potassium salt; bromo-
derivative, decomp. 200°) is obtained. The following
are prepared similarly, using the appropriate ester :
resorcinol-o-nitrobenzein, not melted at 290°; -o-amino-
benzein; -p-aminobenzein, decomp. 290° (dibromo-
derivative); -naphthalein, not melted at 290° (tetra-
tiwno-derivative, docomp. 260°); -stearein (l), and
-ole-ein (1), softens at 140° (hexabromo-dcrivative,
C30H3603Br6). These compounds dye wool and silk
with shades varying from yellow to red (bromo-
derivatives), and alkaline solutions are deep red,
showing usually a green fluorescence when diluted.
The difference in solubility of I and Il in benzene is
utilised in their separation from the reaction mixture
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obtained from olive oil and resorcinol. Dyes similar
to the above are formed analogously from resorcinol
and castor and coconut oils. When ethyl benzoate
(@ mol.) and resorcinol (1 mol.) are heated at 140° in
presence of zinc chloride, 2 : 4-dihydroxybenzophen-
one results; pyrogallol yields similarly 2 :4 : 6-tri-
hydroxybenzophenone. The former Kketone reacts
with 1 mol. of resorcinol at 180° giving resorcinol-
benzein.

Dimethylaniline condenses with ethyl benzoate and
salicylate in presence of phosphoryl and zinc chlorides,
yielding malachite-green and o-hydroxymalachite-
green (bluish-green; the colours given in parentheses
are the shades on wool, silk, and tannined cotton),
respectively. m-Diethylaminophenol and ethyl benz-
oate, anthranilate, and stearate in presence of zinc
chloride condense to benzorhodamine, softens at 210°
(bluish-red), anthranilorhodamine, and stearorhod-
amine (pink), respectively. *H. Burton.

Behaviour of anthocyanins at varying hydro-
gen-ion concentrations. B. H. Buxton and F. V.
Darbishtre (J. Genetics, 1929, 21, 71—80).— Antho-
cyanins are differentiated as of the blue or red group
according to the reaction of coloured flowers in media
of varying hydrogen-ion concentrations. The effect
of yellow flavones on the colours is considered.

Chemical Abstracts.

Cyclic sulphides. IV. J. von Braun and K.
W eissbach (Ber., 1929, 62, [B], 2416—2425; cf.
A., 1925, i, 1445).— Addition of a solution of benzyl-
thiolacetyl chloride in chloroform to aluminium
chloride covered with carbon disulphide affords benzyl

ES
chloride and 4-ketoi'sothiochroman, CcH4<[CH2 SE, rre>
CO -2

m. p. 64° (cf. Lesser and Mehrlander, A., 1923, i, 827) ;
the semicarbazone, m. p. 236°, and condensation
product with isatin, CYHNnO2NS, m. p. 255—260°
(decomp.) after darkening at 220°, are described.
Reduction of the ketone by Clemmensen’s method

leads to I-methylthiophthalan, CeH t 1 P

115—116°/16 mm. (methiodide, m. p. 137°; mercuri-
chloride compound, m. p. 121°), which is prepared
synthetically from a-methyl-o-xylylene bromide and
potassium monosulphide. With potassium disul-

phide, the bromide yields the substance

b. p. 145—150°/13 mm., m. p. 40°.

Phenyl a-methylbensyl sulphide, b. p. 167— 170°/15
mm., is prepared by the action of amalgamated zinc
and hydrochloric acid on phenacyl phenyl sulphide
or on a mixture of acetophenone and thiophenol ; the
corresponding sulphone has m. p. 114°. The isomeric
phenyl R-phenylethyl sulphide, b. p. 188°/16 mm.
(sulphone, m. p. 58°), is derived from RB-phenylethyl
bromide and the sodium compound of thiophenol.

4-Ketoisothiochroman is reduced by sodium amal-
gam to 4-hydroxyisothiochroman, b. p. 138— 140°/0-1
mm.,converted by phosphorustrichloride into 4-chloro-
isothiochrotnan, b. p. 117°/0-4 mm. Either chloro- or
hydroxy-compound is transformed by zinc and hydro-
chloric acid into isothiochroman in poor yield. If
the hydroxy-compound is heated above 200° or, pre-
ferably, distilled with potassium hydrogen sulphate
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in a vacuum, isothiochromen, C0H4<[CH1'S| , b. p.
CH-CH

124°/13 mm., is obtained; it is distinguished from
isothiochroman by the readiness with which it
becomes polymerised.

Reduction of ketossothiochromanoxime with sodium
and alcohol causes rupture of the heterocyclic ring
with formation of a-o-tolyletliylamine, b. p. S9—91°/
14 mm. (Hydrochloride, m. p. 173°; picrate, m. p. 206°;
guaternary methiodide, m. p. 176°, degraded to
o-methylstyrene), and a base SH-CliyCgHpCHMe-NH,,
or CéH4Me-CH(NH2)-GH2-SH, b. p. 144— 146° [picrate,
m. p. 168°; unstable hydrochloride). If, however,
the oxime is reduced by sodium amalgam, the product
is d-aminoisotliiochroman, b. p. 153— 155°/14 mm.
[hydrochloride, m. p. 229°; picrate, m. p. 219°). When
cautiously treated with methyl iodide, the amine gives
the quaternary iodide, C12H18NSI, m. p. 162°, con-
verted by treatment with silver oxide and distillation
into isothiochromen and 4c-dimethylaminoisothio-
chroman, b. p. 154—155°/13 mm. (very hygroscopic
hydrochloride-, picrate, m. p. 113°).

(3Phenylethylthiolacetic acid, m. p. 61°, b. p. 185°/
4 mm., prepared from chloroacetic acid, sodium hydr-
oxide, and P-phenylethyl mercaptan, is converted into
the corresponding chloride, b. p. 175—176°/15 mm.,
which is transformed by aluminium chloride into
(3-phenylethyl chloride and I-kelo-6:7 -benzohexa-

methylene sulphide, C8H4&<~q[Lg”~Z>S, b. p. 181—

183°/15 mm. [oxime, m. p. 151— 152°; semicarbazone,
in. p; 244°). Similarly, y-phenylpropylthiolacetic acid,
b. p. 187—1S8°/0-6 mm., yields the corresponding
chloride, b. p. 193—195°/13 mm., converted by
aluminium chloride into y-phenylpropyl chloride and
ketobcnzoheptamethrjlene sulphide, 00 Qudj
b. p. 160°/0-4 mm.

Phenacyl bromide is transformed by dimethyl-
amine in benzene into phenaeyldimethylamine, b. p.
126— 128°/18 mm. [picrate, m. p. 150°). The base
is converted by zinc in hydrochloric acid solution into
dimethylamine, ethylbenzene, and (?) a-chloroethyl-

benzene. ] H. Wren.

Sulphur-containing hydroxyquinones [thio-
naphthens]. 1. G. Farbenind. A.-G.—See B.,
1929, S07.

Condensation products and vat dyes of the
benzanthrone series. 1. G. Farbenind. A.-G.—
See B., 1929, 80S.

Preparation of 2-phenylpyrroline. P. Lipp and
H. Seetes (Ber., 1929, 62, [B], 2456—2458).—
y-Chlorobutyronitrile is converted by magnesium
phenyl bromide in ether into 2-phenylpyrroline, m. p.
45°, b. p. 118°/11 mm. (hydrochloride, m. p. 206—
207°), converted by phthalic anhydride into y-phthal-
imidopropiophenone. H. Wren.

Existence of the 7-indole ring. H. Sobotka
(Ber., 1929, 62, [5], 2191—2194; cf. von Braun, A,
1912, i, 497; Ferber, this vol., 30S).—Unsuccessful
attempts to obtain the hypothetical p-dihydroindole
are described. Treatment of @-phenylethyl bromide
with nitric acid [d 1-52) at —70° affords (3-p-nilro-
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plienylethyl bromide, m. p. 68°; the by-products con-
tain @m-nitrophenvicthyl bromide in considerable
amount. [i-p-Nitrophenylethyl chloride, m. p. 48°,
is similarly prepared in satisfactory yield. Reduction
of the nitro-compounds in alcoholic solution in
presence of platinum oxide leads smoothly to p-(3-
bromoethylaniline hydrobromide, m. p. 219° (decomp.)
[corresponding hydrochloride, m. p. 214—216° (de-
comp.)], and p-[i-chloroethylaniline hydrochloride, m. p.
210—211° (decomp.). p-$-Bromoethylbenzanilide has
m. p. 137°. p-P-Bromoethylaniline, when heated in
ether at a temperature not exceeding 65°, appears to
yield the base, CH2Br-CH2-C6H4-NH-[CH2]2-C6H 4-NH?2,
and products of high mol. wt. H. Wren.

4-Phenyldihydro-2-picolone. W. Gondes (J.
pr. Chem., 1929, [ii], 123, 169—188).—The main
product of the hydrolysis of ethyl 4-phenyldihydro-2-
picolone-3 : 5-diearboxylate (ethyl 6-keto-4-phenyl-
2-methyltetrahydropyridine-3 : 5-dicarboxylate) mn
(Knoevenagel and Brunswig, A., 1902, i, 640) with
boiling 8% sodium hydroxide is ethyl 6-keto-4z-phenyl-
2-methyltetrahydropyridine-Z-carboxylate (I1), m. p.
156° (also obtained by heating | with sodium acetate
and acetic anhydride). Contrary to Knoevenagel
and Brunswig (loc. cit.), only a very small yield (29%)
of the corresponding free acid (I11), +H 20 and an-
hydrous, m. p. 199—202° (decomp.), could be ob-
tained. In agreement with the resistance of Il to
hydrolysis, the free acid could not be esterified.
Attempted hydrolysis of Il converts it into y-aceto-
[3-phenylbutyric acid. Great difficulty was found in
dccarboxylating 111 by heating at 190°. From the
product, having an indefinite m. p. 130—270°, only a
small quantity of a substance, m. p. indefinite 265°
(decomp.), could be isolated. This is erroneously
described by Knoevenagel and Brunswig as 4-phenyl-
dihydro-2-pieolone, but a mol. wt. determination
shows that it consists of a double molecule formed by
union of two dihydropyridine nuclei during decarb-
oxylation. By dry distillation of 111, however, 4-
phenyldihydro-2-picolone, m. p. 141° is actually
obtained and is identical with the specimen obtained
by the method of Yorlander and Knoetzsch (A., 1897,
i, 285) and described by them as the amide anhydride
of y-acetyl-p-phenylbutyric acid (lit. m. p. 137°).
This product has the correct (mono) mol. wt., and the
specimens obtained by either method are converted
by distillation with zinc in a current of hydrogen into
4-phenyl-2-methylpyridine [Btilow and Issler, A.,
1903, i, 718; picrate, m. p. 210—213° (decomp.) (lit.
203°); perchlorate, m. p. 142—143°; chloroplatinate,
m. p. 211—213° (decomp.); chloroaurate, m. p. 161—
163°]. J. W. Baker.

Stereoisomerism in substituted 1 :2 :3 :4-
tetrahydroquinolines. 1. S. G. P. Piant and
R. J. Rosser (J.C.S., 1929, 1861— 1870).—2 : 3-Di-
methylquinoline, prepared by a modification of
Pfitzinger's method (A., 1898, i, 207), yields on re-
duction the cis- and irans-forms of 2 :3-dimelhyl-
1:2:3: i-tetrahydroquinoline, (A), m. p. 38—39°
[benzoyl derivative, m. p. 92°; hydrochloride, m. p.
240—243°, picrate, m. p. 178°), and (B), liquid [benzoyl
derivative, m. p. 96—97°; hydrochloride, m. p. 169—
170°). The 2 :3-dimethyl-1:2:3:4-tetrahydro-
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quinoline described by Ferratini (cf. A., 1893, i, 602)
is a mixture of the two forms, whilst the compound
described by von Braun, Gmelin, and Schultheiss
(A., 1923, i, 836) is the B modification, although
somewhat impure. A method of separating the pro-
ducts is described and the relative amounts of the
two forms present in the reduction product have
been determined in four cases, using different reducing
agents.

Reduction of 2 : S-diniethylA-keto-1 : 4-dihydroquin-
oline, m. p. 319—320° (hydrochloride, m. p. 248—249°),
with sodium amalgam vyields first 2 : 3-diinethylquin-
oline, and with excess of the reducing agent the two
tetrahydro-compounds. The reduction of tetrahydro-
acridone (cf. A., 1925, i, 63) probably proceeds by
similar stages.

2 :3-Diphenylquinoline (cf. Pfitzingcr, loc. cit.)
with certain reducing agents also yields a mixture of
stereoisomerides, 2 :3-diphenyl-Y : 2 : 3 : 4-tetrahydro-
quinolinc (A), m. p. 130—131°, insoluble in aqueous
hydrochloric acid, but yielding witli dry hydrogen
chloride in ether a hydrochloride, m. p. 198— 199°;
(nitrosoamine, m. p. 150°; acetyl derivative, m. p.
145°), and (B), m. p. 92° (hydrochloride, m. p. 239—
242°; nitrosoamine, m. p. 138°). The effect of various
reducing agents on the relative proportions of the
two stereoisomerides formed has also been studied in
this case.

It is not known in either case which of the stereo-
isomerides has the cis- and which the ira/w-configur-
ation (cf. A., 1928, 527). The bearing of the results
on previous work on stereocisomerism in polycyclic
structures is discussed. R. Chitd.

Derivatives of tetrahydrocarbazole. VIII.
Formation and reactions of nitric acid addition
products. S. G.P. Prtant and K. H. Rutherford
(J.C.S., 1929, 1970—1975; cf. A., 1926, 1151; 1928,
1259).—The 9-0-, -m-, and -p-toluoyl- and -chloro-
benzoyl-tetrahydrocarbazoles all give with nitric acid

in glacial acetic acid solution 5-nitro-substitution
products; the 9-p-toluoyl and 9-p-chlorobenzoyl
compounds give also, like 9-benzoyltetrahydro-

carbazole (J.C.S., 1923, 123, 676), products formed
by addition of OH and N 02 at the double linking.
Q-o-Toluoylletrahydrocarbazole, b. p. 260—270°/22
mm. (from tetrahydrocarbazole by successive treat-
ment with magnesium ethyl bromide and o-toluoyl
chloride), on nitration yields the 5-uiZro-compound,
m. p. 154°; 9-m-toluoyUelrahydrocarbazole, b. p. 260—
290°/12 mm., gives the 5-nitro-derivative, m. p. 148°,
and the 9-p-toluoyl compound, b. p. 250—280°/12
mm., in. p. 126°, gives a 5-nZZro-derivative, m. p. 136°,
and the additive product, 11-nilro-d-p-tbluoyl-10-
hydroxylicxahydrocarbazole, m. p. 149° (decomp.).
9-0-CMorobenzoyl-, b. p. 260—270°/20 mm., m. p.
117° (5-m'fro-derivative, m. p. 195°), 9-m-chloro-
benzoyl, b. p. 250—280°/lo mm., m. p. 93° (5-nitro-
derivative, m. p. 155°), and 9-p-chlorobenzoyl, b. p.
about 2S5°/18 mm., m. p. 106° (5-m'Zro-compound,
m. p. 14S°, and ll-nitro-Q-p-cMorobenzoyl-10-hydroxy-
hexaliydrocarbazole, m. p. 153°), derivatives of tetra-
hydrocarbazole are described. All of the o-nitro-
substitution products mentioned give on hydrolysis
the corresponding acid and 5-nitrotetrahydrocarb-

BRITISH CHEMICAL ABSTRACTS.— A.

azole. Benzoylation of 6-nitrotetrahydrocarbazole
(J.C.S., 1921, 119, 1825) leads to the 9-benzoyl deriv-
ative, m. p. 180° and of 7-nitrotetrahydrocarbazolo
(from cycZohexanone-?/i-nitrophenylhydrazone) to the
9-benzoyl compound, m. p. 138°. Nitric acid has no
effect on 5-, 6-, or 7-nitro-9-benzoyltetrahydrocarb-
azoles, nor on ll-nitro-9-benzoyl-10-hydroxyhexa-
hydrocarbazole. The last-named compound is con-
verted by boiling alcohol into 9-benzoyl-10 :11 -dihydr-
oxyhexahydrocarbazole, m. p. 142°, which with boiling
aqueous-alcoholic potassium hydroxide gives 11-hydr-
oxytetrahydrocarbazolenine, m. p. 79° (cf. loc. cit.).
The mechanism of the conversion of Il-nitro-9-
benzoyl-10-hydroxyhexahydrocarbazole into  S-o-
benzamidobenzoylvaleric acid by means of alkalis is
discussed.

9-Cinnamoyltetrahydrocarbazole, m. p. 117° gives
on nitration a mixture of the 5-mZro-compound, m. p.
177°, and 9-cZynamoyZ-10 : 11-dihydroxyhexahydrocarb-
azole, m. p. 204°. R. Chitd.

Stereoisomerism, in polycyclic systems. VI.
B. K. Brtount, W. H. Perkin, jun., and S. G. pP.
Prant (J.C.S., 1929, 1975—1987).—A mixture of
ethyl cycZopentanone-2-carboxylate and aniline, when
kept for a fortnight in a vacuum over calcium chloride,
gave ethyl 1-anilino-A1l:2-cyc(opentcne-2-carboxylate,
which at 260° readily passed into \2-kelo-'2 : 3 :5 : 12-
tetrahydro-fi-quinindene, m. p. 327° (after previous
blackening); this compound by reduction with
sodium amalgam followed by benzoylation of the
crude bases gave a mixture of two stereoisomeric
5-benzoyl-2 :3:4 :5: 12 : 13-hexah/'dro - 3-quinind-
enes, A, m. p. 173°, and B, m. p. 158— 159°.

When boiled together ethyl cycZopentanone-2-carb-
oxylate and aniline yielded eyelope«to«o?ie-2-carboxy-
anilide, m. p. 104°, which with hot sulphuric acid
formed 5-keto-2 : 3 : 5 : 6-tetrahydro-a-quinindepe, m. p.
256°. Reduction as above led to the 5-keto-
2 :3:4:5:6 :13-hexahydro-x.-quininde?ies, A, m. p.
210—211°, and B, m. p. 135-5°, whilst similar treat-
ment but with sodium and boiling alcohol in addition
gave, after benzoylation, only one of the two possible
modifications of G-benzoyl-2 :3:4 :5:6 : 13-hexa-
liydro-x-quinindene, m. p. 94-5—95°, from w-hich, by
hydrolysis with alcoholic potassium hydroxide,
2 :3:4 :5:6 : 13-hexahydro-x-quinindene, m. p. 42-5°
(6-phenylcarbamyl derivative, m. p. 99°), was obtained.

Ethyl cycZohexanone-2-carboxylate and aniline,
under the conditions employed for the cycZopentanone
analogue, formed ethyl 1-anilino-Alw2-cyclohexeiic-
2-carboxylate, m. p. 58-5°, converted by heating into
tetrahydroacridone; when boiled together, however,
cyclohexanone-2-carboxyanilide, m. p. 105—105-5°,
was produced. By the action of hot sulphuric acid
on the last compound d-keto-5:6 :7:8:9: 10ihexa-
hydrophenanlhridine, m. p. 267—268°, was obtained.

An alcoholic solution of aniline and 2-hydroxy-
methylenecycZopentanone precipitated slowly
2-phenyliminomethylcycZopentanone, from which hot
sulphuric acid etc. produced ammonium 2-phenyl-
iniinomethylcyclopentanoncA’-sulplmiatc and thus the
free acid.

A mixture of anthranilic acid and a-hydrindone
heated to 210° afforded 14-keto-l : \4-dihydrobenzo-
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[i-quinindene, m. p. above 360°; cycZopentanone and
aniline condensed to form small yields of a substance,
C17H 190 2N, m. p. 272°.

The colour reactions of most of the above and
other compounds in 65% sulphuric acid at 0° with
one drop of concentrated aqueous potassium di-
chromate have been determined; those giving a
crimson colour contain the ATacyltetrahydroqumoline
structure, whilst those giving a blue colour contain
the IV-acyldihydroindole structure. Strychnine falls
in the latter group and should therefore contain an
iY-acyldihydroindole skeleton, e.g., as in the latest
formula of Fawcett, Perkin, and Robinson.

The nomenclature of the parent substances has
been modified slightly in this paper : a- and (i-quin-
indenes are now, respectively,

CH,

and

R. J. W. Le Fevre.
2-Ethylpyrrole. (Fr1.) M. E. A. de Jong (Rec.
trav. chim., 1929, 48, 1029— 1030).—The various
methods of preparation quoted in the literature are
examined. Thermal decomposition of A-ethylpyrrole
at 650° and careful fractionation of the product
formed appears to be a suitable method of prepar-

ation. H. Burton.

Formation of aminopyridine by the action of
ammonia on pyridine in presence of catalysts.
J. P. Wibaut and L. M. F. van de Lande (Rec.
trav. chim., 1929, 48, 1005— 1009).—Small amounts
of 2-aminopyridine are formed when a mixture of
pyridine vapour and ammonia is passed over iron-
and nickel-asbestos catalysts at 300—500°. In
absence of catalyst at 550° or with baked cla} at
600° traces of 2 :2'-dipyridyl result. The reaction
is endothermic : C5H5N -fNH3— >NH2d35H4N + H 2—
4-4 kg.-cal. The heat of reaction between benzene and
ammonia is calculated to be —8-0 kg.-cal. (cf. Briner,
Ferrero, and Liserna, A., 1924, i, 503).

H. Burton.

Action of benzoyl peroxide on pyridine. J.
Overhoff and G. Tujman (Rec. trav. chim., 1929,
48, 993—996).—Interaction between pyridine and
benzoyl peroxide at 100° occurs mainly, (C02Ph)2-f-

C5H5N —>Ph-C02H + C024-Ph-C5HAN  (cf. Gelissen
and Hermans, A., 1925, i, 379); 46% of a mixture
of 2- and 4-phenylpyridines is isolated. Small

amounts of benzene, 4-pyridyldiphenyl, m. p. 175°,
and p-phenylbenzoic acid are also isolated.
H. Burton.
Derivatives of quinoline [atophan]. R. Wolf-
fenstein.—See B., 1929, 835.

Pyrimidines. CVIIl. Synthesis of nitrogen-
substituted uracils of known constitution. T. B.
(Rec. trav. chim., 1929, 48, 872—874).—
Preliminary details of a method of synthesising
3(A7)-alkyluracils are given. Treatment of benzyl-
idenemethylamine with malonie acid in warm alcobol
affords about equal amounts of cinnamic acid and

Johnson
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a-methylamino-$-phenylpropionic acid, m. p. 168—
169°. The last-named acid is converted by potassium
cyanate into the corresponding carbamide, which
when treated with hydrochloric acid yields 4-phenyl-
3-methyl-t: 5-dihydrouracil, m. p. 155— 159-5°.
Bromination of this affords the 5-bromo-derivative,
which when treated with pyridine or dilute alkali
loses hydrogen bromide, forming 4-phenyl-3-methyl-
uracil. . Burton.

Indigotin group. VIII. Complex reaction
products from indigotin and benzoyl chloride.
T. Posner, W. Zimmermann, and S. Ivautz (Ber.,
1929, 62, [B], 2150—2166; cf. A., 1926, 1155, 1156).
—Hochst-yellow U, CmH1202N2 m. p. 2S4° is pre-
pared from Hochst-yellow R or Dessoulavi's com-
pound (cf. Diss., Neufchatel, 1909) by prolonged
action of warm, concentrated sulphuric acid. It is
oxidised by boiling nitric acid (d 1-4) through a com-
pound, C]8H904N3, m. p. above 360° to a substance,
C14H60 6N2 m. p. 2S4— 285° after softening at 280—
281°, and phthalic and picric acids. It is therefore
probably" a derivative of anthraguinone. Successive
treatment of the dye in aqueous pyridine with sodium
hydroxide and hyposulphite followed by methyl
sulphate gives a dimethyl derivative of the leuco-
compound, C,5H1802N2, m. p. 210°. Benzoylation
cannot be effected in the aqueous vat, but if the
latter is extracted with acetone and the extract
treated with benzoyl chloride and pyridine a dihydro-
product, C28H 140 2N2, m. p. 276—279° after softening,
is obtained from which benzoic acid cannot be derived
by the action of alkali. Use of acetic anhydride in
place of benzoyl chloride leads to the compound
C25H1603N2, m. p. 270° after softening. Prolonged
treatment of Hochst-yellow U with boiling alcoholic
sodium ethoxide leads, with fission of the ring, to
a monohydrate, C2H 140.N2, m. p. 283—284° after
becoming yellow at 210—220° characterised as its
monomethyl derivative, C24H1603N2, in. p. 166°; when
heated, the hydrate regenerates the dye.

Hochst-yellow R, C30H1804N2, m. p. 350° is
oxidised by boiling concentrated nitric acid to picric
and benzoic acids; the formation of phthalic acid
was not observed. Treatment of the leuco-product
with benzoyl chloride gives a monobenzoyl compound,
C37H240 5N2, m. p. 223°. Treatment with alcoholic
sodium ethoxide affords a yellow acid, C14HuO3N,
m. p. 178°, of unknown constitution and benzoic acid;
in another experiment, azobenzene, the above acid,
benzoic acid, and a colourless, unrecognised acid,
m. p. 225—227° (ammonium salt), were obtained.
Treatment of indigotin with boiling benzoyl chloride
in presence of zinc chloride affords Hochst-yellow R,
whereas a mixture of R and U is obtained if benzoyl
chloride is replaced by benzoic anhvdride at 150—
160°.

Treatment of indigotin with benzoyl chloride and
copper powder in xylene yields a small amount of
Hochst-yellow R and a “ xylene substance,”

C37H220 5N 2, m. p. 243—244°, hydrolysed by sulphuric
acid to benzoic acid and Hochst-yellow R, oxidised
by nitric acid to picric and benzoic acids, and yielding
with sodium ethoxide the same compounds as yellow
R, including azobenzene. The “ xylene substance ”
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is obtained from Hochst-yellow R by the action of
benzoyl chloride and copper powder in boiling xylene
and similarly from diacetylindigotin. The Dessoulavi
-compound is derived from Hochst-yellow R by pro-
longed treatment with boiling acetic anhydride and
acetyl chloride and from dibenzoylindigotin and
benzoyl chloride. With methyl-alcoholic ammonia
it gives a derivative, C30H2002N 4, m. p. 247°. Hochst-
yellow U with acetic anhydride and zinc dust affords
the dihydroleuco-rnonoacetate, C25H 1803N2, softening
at 230°. Ciba-yellow and sodium methoxide yield
a product, C*H 1804N2 m. p. 273°. The relationships
of the substances are indicated as follows:

Bz

- >

(yNH/ \COI/\/

leenzoyllndlgotm

The following compounds are incidentally de-
scribed :  benzoyl-2-indolo-2'-thionaphthenindigotin,
m. p. 281°; dibenzoyl-2-mdole-2'-thionaphthenleuco-
indigotin, C30H ,804NS, m. p. 234°; tribenzoyl-2-indole-
2'-thionaphthenleucoindigotin, m. p. 222°, and the
corresponding triacetyl compound, m. p. 210—215°.

H. Wren.-

Phthalazines. 1. J. S. Aggarwal, N. L. Dar-
bart, and J. N. Ray (J.C.S., 1929, 1941— 1945).—
Arylbenzoylhyclrazones, CHAriNcNHBz, are con-
verted into phthalazines by dehydration with phos-
phoric oxide, phosphorus oxychloride, or (best) amyl-
alcoholic hydrogen chloride. The reduction products
(CIN — > CH'NH) of the arylbenzoylhyclrazones do
not undergo intramolecular deh3dration. The
mphthalazines are hydrolysable to o-aldehydoketones.
The following substances are described : veratralde-
hydebenzoylhydrazone, m. p. 176°; 6 :1-dimethoxy-
1-phertylphthalazine, m. p. 193—194°; s-benzoyl-
3 : 4:-dimethoxybenzylhydrazine, m. p. 79°, by reduc-
tion of the above hydrazone by sodium amalgam in
alcohol; anisaldehydebenzoylhydrazonc, m. p. 147°;
7-methoxy-l-phenylphihalazine, m. p. 167° (picrate,
m. p. 208°); s-benzoyl-i-methoxybenzylhydrazine, m. p.
96°; piperonaldehydebenzoylhydrazone, m. p. 170°;
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6 : I-meihyUiiedioxy- 1-phenylphthaJazine, m. p. 200°
s-benzoyl-3 :4-methylenedioxybenzylhydrazine, m. p.

130°; \-phenylphthalazine, m. p. 174—175°, from
benzaldehydebenzoylhydrazine (Curtius, A,, 1891,
56); s-benzoylbenzylhydrazine, m. p. 115°; m-nitro-
benzaldehydebcnzoylhydrazonc, m. p. 190°; 6(or 8)-
nitro-I-phenijlphthalazine, m. p. 165°  o-methoxy-
benzaldehydebenzoylhydrazone, m. p. 179°;, 5-methoxy-

1-phenylphthalazine, m. p. 135°; s-benzoyl-o-methoxy-
benzoylhydrazine, m. p. 80°.

Aqueous copper sulphate and alcoholic benzoyl-
hydrazine give an almost quantitative precipitate of

a copper salt. R. Cnhild.

Synthesis of pyocyanine and certain homo-
logues. F. W rede and E. Strack (Ber., 1929, 62,
[B], 2051—2057).— Pyrogallol methyl ether is con-
verted by treatment with lead dioxide in dry benzene
followed by addition of o-phenylenediamine in glacial
acetic acid and benzene into 1-methoxyphenazine,
m. p. 169°, converted by fuming hydrobromic acid
into 1-hydroxyphenazine, from which pyocyanine is
derived by treatment with methyl sulphate at 100°;
the constitution of the dye has not been completely
established. Treatment of 1-hydroxyphenazine with
ethyl sulphate at 140° affords 10 : 10'-diethylnorjiyo-
cyatiine, m. p. 173°, which closely resembles pyo-
cyanine, but is more stable to air in presence of
alkali; the chloroplatinate, m. p. 225— 228°, chloro-
aurate, m. p. 177°, perchlorate, m. p. 277° after soften-
ing at 265°, and picrate are described. 10:10'-Ri-
n-propylnoTpyocyanine, C30H2802N.j, m. p. 168°, its
chloroplatinate, in. p. 228° chloroaurate, m. p. 177°,
perchlorate, m. p. 272°, and picrate, incipient decomp.
1S0°, have been prepared.

2 :3-Dinitroanisole, m. p. 118° prepared from
M-nitroanisolc and nitric acid (d 1-48) at 0°, is reduced
by stannous chloride and hydrochloric acid to 2:3-
diaminoanisole hydrochloride, m. p. 250°. 3-Amino-
2-methylaminoamsole hydrochloride, m. p. 250° (de-
comp.), could not be condensed to a phenazine deriv-
ative. 2 :3-Diaminoanisole hydrochloride and 3 :5-
diamino-o-benzoquinone afford 1 :3-diamino-8(5)-
methoxyphenazine, isolated as the perchlorate, m. p.
171—173°. De-amination of the compound yields
1-methoxyphenazine. H. Wren.

Bases containing two /sogninoline rings. R.
Chiitd and F. L. Pyman (J.C.S., 1929, 2010—2021).—
A number of compounds containing two isoquinoline
nuclei united through the 1 : 1'-positions by chains of
methylene groups have been synthesised for com-
parison with emetine. The following amides were
obtained by heating mixtures of the appropriate

ethyl ester and amine : oxalo-, malono-, succhw-,
glutaro-, adipo-, pimelo-, subero-, azelao-, sebaco-,
nonane-1 : 9-dicarboxy-, and decane-1 : 10-dicarboxy-

di-$-L)henylethylamidesvrith.m.p. 186° (lit. 180°, 186°),
129—130°,200°, 159— 160°, 184°, 147— 148°, 166,151°,
159°, 151—152°, and 157°, respectively; oxalo-,
succino-, glutaro-, adipo-, pimelo-, subero-, azelao-,
sebaco-, nonane-1: 9-dicarboxy-, and decane-1 : 10-di-
mcarboxy-di-{i-veratrylet/iylanu(ies. with m. p. 173—174°,
174—175°, 131°, 169°, 143— 144°, 161°, 148—149°,
156°, 152— 153°, and 155— 156°, respectively; adipodi-
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$-piperonylethylamide had m. p. 208°. From ethyl
succinate N -j3phenylethylsuccinimide, m. p. 133—134°,
and 2d-$-veralrylethylsuccmimide, m. p. 129°, were also
formed.

Ring closure was effected with adipo-, pimelo-, and
sebaco-di-Jl-vcratrylethylamides (failures attended
attempts with the corresponding (3-phenylethyl-
amides) by boiling with phosphorus oxychloride in
toluene solution. Thus were prepared, in order,
u.S-bis-(6 : 7-dimethoxy-3 : 4-dihydroisoquinolyl-1)-but-
ane, m. p. 172—173° [hydrochloride, m. p. 263— 264°

(decomp.); hydriodide, m. p. 260—261° (decomp.);
hydrogen sidphate, m. p. 255—260° (decomp.);
succinate, m. p. 202—203° (decomp.); dimethiodide,

m.p. of monohydrate, 240—241° (decomp.)], reduction
of which by tin and hydrochloric acid gave aS-bis-
(6 : 7-dimethoxytelrahydroisoquinolyl-l)-butane, in. p.
127° [hydrochloride, m. p. 268—270° (decomp.);
lactate, m. p. 212—213° (decomp.)]. The above
dimethiodide by digestion with silver chloride followed
by reduction with tin and hydrochloric acid gave
eventually «8-6ts-(6 : 7-dimethoxy-2-methyltelraJiydro-
isoquinolyl-l)-butanc, m. p. 108— 109° (hydrochloride,
m. p. 244—245°),

as-Bis-(6 : 7-dimethoxy-3 : 4 -dihydroisoquinolyl-1)-
pentane, m. p. 57—58° [hydrochloride, m. p. 235—236°
(eff.); hydriodide, m. p. 220—222° (decomp.);
hydrogen tartrate, m. p. 189— 190° (eff.); dimethiodide,
m. p. 236—237° (decomp.)]; as-6is-(6 : 7-dimethoxy-
tetrahydro\soquinolyl-\)-pentane hydrochloride, m. p.
225—227°; a0-6is-(6 : 7-dimethoxy-3 : 4-dihydroiso-
quinolyl-l)-oclane, m. p. 116° [hydrochloride mono-
hydrate, m. p. 172° (eff.), anhydrous, m. p. 208—210°
(decomp.); hydriodide, m. p. 208—209° (eff.);
succinate, m. p. 187°]; and a8-bis-(6 : 7-methylenedb
oxy-3 : 4-dihydroisoquinolyl-1)-bntane, m. p. 210—211°
[hydrochloride dihydrate, m. p. 270° (decomp.);
hydriodide, m. p. 277—280° (decomp.); dimethiodide,
m. p. 285— 287° (decomp.)], were prepared analogously
to the above butane derivatives. Qualitative tests
showed that azelao-, subero-, nonane-1 : 9-dicarboxy-,
and decane-1 : 10-dicarboxy-di-fi-veratrylethylamides
also underwent isoquinoline condensation under the
action of phosphorus oxychloride.

Similar treatment of succinodi-P-veratrylethylamide
resulted in extensive decomposition, whilst glutaro-
di-S-veratrylethylamide gave small yields of a base,
025H3004N 2, isolated as hydriodide, m. p. 239—240°
(corresponding hydrochloride, m. p. 199—200°), along
with traces of a second hydriodide, C25H320 5N2,HI,
m. p. 203—204°. (All m. p. given above are corr.)

Of the seven compounds examined for amcebicidal
properties none prevented the growth of Entamoeba
histolytica in cultures at a dilution of 1 in 5000, whilst
emetine was effective in a dilution of 1 in 500,000.
Similarly, they had neither antimalarial nor trypan-
ocidal activities. Methyl and ethyl {3-3 : 4-dirnethoxy-
phenylpropionates, m. p. 35—39°, b. p. 194°/30 mm.,
174— 175°/12 mm., and m. p. 13°, b. p. 193°/20 mm.,
dg$ 1-1123, respectively, are. described incidentally
in an improved preparation of g-vcratrylethylaminc.

R. J. W. Le Fevre.

Diphthalimidonaphthalenes and benzoylene-
napihthiminazoles. G. B. Crhta and P. Galim-
berti (Gazzetta, 1929, 59, 510—-519).— The reaction
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which takes place when 1 :2-naphthylenediamine is
heated with phthalic anhydride has been reinvestig-
ated. From the product obtained at 170°, 1:2-di-
phthalimidonaphthalene, m. p. 2S0°, is extracted by
chloroform. The residue contains 1:2(1':2")-bens-
oylene-(i-naphthiminazole (1), m. p. 299—300°, accom-
panied by 1': 2'-naphthiminazole-2-benzoic acid. At
270—280° the chiefproductis 1 : 2(1' : 2)-benzoylene-
a-naphthiminazole (I1), m. p. 20S° (cf. Bistrzycki and

Risi, A., 1926, 67). 1 :2-Diphthalimidonaphthalene
is converted by boiling potassium hydroxide solution
into 1 : 2-naphthylenediphthalamic acid,
C10H6[NH-CO-C6Hi-CO2H]2, which is dehydrated to
the phthalimido-compound when heated. The con-
stitutions of the isoinerides | and Il have been
confirmed by synthesis. [I-Nitro-3-naphthylamine
yields I-nitro-2-phthalimidonaphthalene, m. p. 203°,
which is reduced by iron and acetic acid to a mixture
of \-amino-2-phthalimidonaphthalene (not isolated,
but yielding I when boiled in acetic acid) and 1.
Similarly, 2-nitro-lI-phthalimidonaphthalene, m. p.
211°, is converted into Il1. The following compounds
are also described : 1 :4-diphthalimidonaphthalene,
m. p. above 320° (from 1 :4-naphthylenediamine and
phthalic anhydride) ; 1 :4-naphthylenediphthalamic
acid-, I-nitro-4-phthalimidonaphthalene, in. p. 223°;
I-nitronaphthalene-4-phthalamic  acid; l-amino-4-
phtlialimidonaphthalene (yielding 1 : 4-diphthalimido-
naphthalene with phthalic anhydride); 1 :5-di-
phthalimidonaphthalene, m. p. 253°; 1 : b-naphthylene-
diphthalamic acid. R. K. Callow.

a- and i3-lIsatol. G.Hetter and A. Sitter (J. pr.
Chem., 1929, [ii], 123, 257—261).—Acétylation of
a-isatol with acetic anhydride and sulphuric acid gives
an acetyl derivative (1), C26H 170 7N3, m. p. 245—246°
(decomp.) after sintering and darkening above 235°,
thus demonstrating the termolecular nature of the
parent substance (cf. Hantzsch, A., 1925, i, 700).
Oxidation of a-isatol with chromic oxide and acetic
acid affords a 85-4% yield of anhydroisatin-o-amino-
benzanilide (I1), formed also in small amount by
Similar oxidation of I. When j3-isatol is heated with
acetic acid (cf. A., 1925, i, 1166) there is obtained

isatoid  (111), m. p. 210—211° (cf.
Hantzsch, loc. cit.), whilst chromic acid oxidation
gives a 50% vyield of Il. When an alkaline solu-
tion of 11l is kept, Il is formed (cf. A., 1920,
i, 765). H. Burton.

Di-2-(a[3-naphth-l : 2 : 3-triazolyl)stilbene. G.
Charrier (Gazzetta, 1929, 59, 479— 489).— Bromin-
ation of 2-p-tolyl-aj3-naphth-l : 2 : 3-triazole in hot
nitrobenzene yields the u>diéromo-compound, m. p.
230—231°. Treatment of the latter under various
conditions gives none of the expected anthracene
derivative. When heated with copper powder in
nitrobenzene it yields 4':4"-di-(2-naphthtriazolyl)-
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slilbene (1) (decomp, without melting). The latter is
oxidised by chromic
acid in acetic acid and
acetic anhydride to
2 - phenylnaphthtriazole-
0 - quinone -p'-carboxylic
~'2acid (decomp, without
melting), which yields with phenylhydrazine the
a-hydroxy-fi-benzeneazo-dcriviitWe, m. p. 283—284°.
Controlled oxidation of | with the same reagent yields
a bis-o-quinone (decomp, without melting) (u-hydroxy-
[3-6e«zeneazo-derivative), the double linking being
unattacked. A series of similar limited oxidations
has been carried out with other compounds. Thus
2-o-tolylnaphthtriazole, m.p. 96— 97°, yields 2-o-iolyl-

Qpj.

naphthtriazole-o-quinone, m. p. 213° (x-hydroxy-$-
ienzeneazo-derivative, m. p. 137— 148°;, phenazine
derivative, m. jj. 209—210°), or, with excess of

chromic acid, the p'-carboxylic acid. Similarly, the
m-tolyl compound, m. p. 123— 124°, gives the o-quin-
one, m. p. 210° (ct-hydroxy-fi-benzeneazo-dci‘ivntive,
m. p. 190°;; phenazine derivative, m. p. 251—252°),
or, by oxidation with hydrogen peroxide, 2-in-tolyl-
4-o-carboxyphenyl-l : 2 : 3-triazole-5-carboxylic acid
(1, R=m-Me), m, p. 240°. The p-tolyl compound,

6 4 N— C-COoH ()

m. p. 148— 149°, yields the o-quinone, m. p. 216— 217°
(a-hydroxy-$-Benzeneazo-derivative, m. p. 184— 185°;
phenazine derivative, m. p. 258°), which with alkaline
permanganate or hydrogen peroxide in acetic acid
yields 2-p-carboxyphenvl-4-o-carboxyphenyl-l : 2 : 3-
triazole-5-carboxylic acid (Il; R=p-C02H), m. p.
288°. The last acid is also obtained directly from
2-p-tolylnaphthtriazole and from the co-dibromo-
compound. 2-p-Bromophenylnaphthtriazole, m. p.
202°, yields the o-quinone, m. p. 195— 196° (a-Tpydroxy-
P-6enzeneazo-derivative, m. p. 235°; phenazine deriv-
ative, m. p. 306°). oi-Dibromo-2-p-tolylnaphthtri-
azole yields the o-quinone (decomp, without melting)
{u-hydrgxy-$-beiizeneazo-dev\\ E&ive, m. p. 196°; phen-
azine derivative, m. p. 282°). R. K. Callow.

Dimethyldipropylalloxantin and its reduction
potential. E. Biitmann and T. ter Braak (Rec.
trav. chim., 1929, 48, 919—921).— Treatment of
theobromine with aqueous potassium hydroxide and
propyl iodide or of the silver theobromine with this
iodide gives propvltheobromine, m. p. 137°. Oxid-
ation of the latter with potassium chlorate and hydro-
chloric acid at 50° and subsequent reduction of the
alloxan produced with hydrogen sulphide affords di-
methyldipropylalloxantin. Determination of the re-
duction potential of this by the method previously
described (A., 1923, ii, 605) gives values of 0-3643 and
0-3616 volt at 18° and 25°, respectively. The value
for tetramethylalloxantin is modified to 0-3660 volt
at 18° (cf. foe. cit.). H. Burton.

Synthesis of mesoporphyrins. H. Fischer and
A.Kirrmanx (Compt. rend., 1929,189, 467-—469).—
Three more of the isomeric mesoporphyrins, I, 1V, and
X1V (cf. Ber., 1927, 60, 2645) have been synthesised
by fusion of the appropriate pair of bromodipyrryl-
methenes with succinic acid, and the following deriv-
atives prepared : mesoporphyrin | [methyl, na. p. 170°
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(191° on remelting), and ethyl, m. p. 167° esters;
copper, m. p. 217°, iron, m. p. about 265° salts];
mesoporphyrin 1V (methyl ester, m. p. 238°; copper,
m. p. 267°, and iron, m. p. 270°, salts); mesoporphyrin
X1V (methyl ester, m. p. 210°; copper, m. p. 215°, and
iron, m. p. 261°, salts). They are also differentiated
from natural mesoporphyrin (1X) by the solubilities
of their sodium salts, that of natural mesoporphyrin
being precipitated when the concentration of sodium
hydroxide exceeds 0-1N, whilst the new- isomerides
remain soluble in 2% sodium hydroxide, the sodium
salts crystallising slowly from a 3% solution.
J. W. Baker.

Dioximes. LTV. G. Ponzio and M. Torres
(Gazzetta, 1929, 59, 461—478).—The *“ f.sooxazole
transformation ” (ef. Angeli, A., 1893, i, 261; Wieland
and Semper, A., 1908, i, 108), which takes place when
certain “ arylmethylglyoxime peroxides ” [actually
arylmethylfuroxans (l1); cf. Ponzio, A., 1928, 888] are
heated with alcoholic potassium hydroxide, is now
shown to yield 4-imino-5-hydroxy-3-aryl-4:5-cli-
hydroisooxazoles (11), not the 4-oximino-compounds,
and the following mechanism is suggested :

MeC— CAr j-
qﬁ" 0>]" ' _J ne oh-ch2-G(:nh)-cai-:nozh
) _nio NHiC CAr an)
OH-CH-0-N

4-Imino-5-hydroxy-8-p -anisyl-4 : 5-dihydroiso-
oxazole (111), m. p. 182° (decomp.) (cf. Wieland and
Semper, foe. .cit.), is conveniently prepared by the
addition of p-anisylmethylfuroxan to a hot alcoholic
solution of sodium ethoxide, and separates on acidific-

ation. The action of phenylhydrazine in acetic acid
yields a substance, C~HjgONj, m. p. 129°. The
hydroxyl group in Ill reacts with the formation of

a benzoyl derivative, m. p. 147°, a methyl ether, m. p.
108°, and a phenylurethane, m. p. 166° (decomp.).
Ethyl nitrite yields the 4-wfro3»mino-derivative,
m. p. 83— S4° (decomp.) [silver and sodium (+2H 20)
salts]. By boiling with an aqueous solution of
hydrazine, Ill is isomerised to 4-amino-o-hydroxy-
3-p-artisylinooxazole, m. p. 122—123° (decomp.) (1V),
which is reconverted into the imino-compound by
sodium hydroxide solution. It yields p-methoxv-
benzonitrife w-ith hot dilute sulphuric acid, and is
converted by phenylcarbimide into the phenyl-
urethane of the imino-compound. The anisylidene
derivative has in. p. 159— 160° (decomp.). 4-Amino-
5-chloro-d-p-anisylisooxazole, m. p. 81—82° [hydro-
chloride, m. p. 159—160°.(decomp.)],.is obtained from
Il or IV and concentrated hydrochloric acid, or,
best, by treatment of IV with hydrogen chloride
in ether. The following derivatives are described :
benzylidene, m. p. 128—129°; anisylidene, m. p. 68°;
acetyl, m. p. 155—156°; benzoyl, m. p. 165— 166°.
Reduction of Il with zinc dust in sodium hydroxide
solution yields 4-amino-3-p-anisyl-4 : b-dihydromo-
oxazole, m. p. 80° [hydrochloride, m. p. 198° (deconrp.);
derivatives : acetyl m. p. 133—134°; benzoyl, m. p.
148°; anisylidene, m. p. 109— 110°].

The following analogous compounds are also
described : ‘i-imino-o-hydroxy-¢-phenyl-4 : 5-dihydro-
isooxazole, m. p. 179—180° (decomp.) [methyl ether,
m. p. 90° (decomp.); acetyl derivative, in. p. 104°
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(decomp.); benzoyl derivative, m. p. 152° (decomp.;;
phenylurethane, m. p. 153—154° (decomp ); sub-
stance, m. p. 119°, formed by the action of phenyl-
hydrazine]; A-amino-5-hydroxy-3-phenylisooxazole,
m. p. 105° (decomp.); 5-chloro-A-amino-Z-plienylhio-
oxazole, m. p. 73° [hydrochloride, m p 142° (decomp );
derivatives : benzylidene, m. p. 62—63°; acelyl, m. p.
127—128°; benzoyl, m. p. 172°]; A-imino-5-hydroxy-
3-p-bromophenyl-A : 5-dihydro\sooxazole, m. p. 184—

185° (decomp.); A-amino-b-hydroxy-3-p-bromophenyl-
isooxazole, m. p. 112—113° (decomp.); b-chloro-
4-amino-3-p-bromophenylisbbxazole, m. p. 98—99°;

4-imino-5-hydroxy - 3 -p- methoxybromophenyl -4 : 5-di-
hydroisooxazole, m. p. 198° (decomp.); A-amino-
b-hydroxy-3-p-methoxybronwphenyliaooxazole, m. p.
143° (decomp.); 5-chloro-A-amino-Z-p-methoxybromo-
phmylisooxazole, m. p. 128° (decomp.).
Phenylethylglyoxime, m. p. 215—216° (decomp.), is
converted by the action of sodium hypochlorite into
an oily peroxide which does not react with sodium
ethoxide, and is, therefore, probably a true peroxide
(cf. A., 1928, 888), although the furoxan structure in
which the reactive methyl group is not in the nucleus
is not excluded. R. K. Callow.

Ketophenmorpholine synthesis from 5-amino-
eugenol. E. Puxeddtj and G. Sanna (Gazzetta,
1929, 59, 519—524).—5-Aminoeugenol reacts with
chloroacetyl chloride to give 5-chloroacetamidoeugenol,
m. p. 89° (dibromide, m. p. 125°); this is converted
by heating with alcoholic potassium hydroxide into
5-methoxy-3-keto-C>-allyl-2 : 3-dihydro-l : A-benzoxazine,
m. p. 194°, which yields two substances, m. p. 125°
and 175°, when treated with bromine.

R. K. Cartow.

Formation of heterocyclic compounds from
ethyl carbethoxythiocarbamate. P. C. Gttha and
S. R. A. Saletore (J Indian Chem. Soc., 1929, 6,
565—575).— Ethyl carbethoxythiocarbamate n),
m. p. 46° (cf. Delitsch, A., 1875, 358) (methyl deriv-
ative, m. p. 32—33°, obtained from methyl iodide
and the potassium derivative of I; benzyl derivative,
m. p. 45— 46°), reacts with ethvlenediamine, forming

'OEt (1), m. p. 21S°, and

small amounts of the substances
[CO,EtdST:C(OEt)-NH-CH,,-]2 and
CO02Et-N:C(0Et),NH’'CH2'CH2dSrH,C(SH):iS"",C02Et,
m. p. 101—102° and 123°, respectively. With
o-phenylenediamine the compound (Il, C2H4 replaced
by CeH4), m, p. about 330° results. Hydrazine
hydrate and | afford 5-ethoxy-3-keto-2 :3-dihydro-
1:2: 4-triazole, m. p. 170— 172°'(2-phenyl derivative,
m. p. 150—151°, obtained similarly from phenyl-
liydrazine), hydrolysed by hydrochloric acid to
urazole. 4-Phenyl- and 4-p-tolyl-thiosemicarbazides

the AMi>C*OEt (R=

the compound

furnish compounds

NHPh-CS- and NH-CGH,Me-CS-, respectively), m. p.
246—248° and 186—187°, respectively. 2-Di-p-tolyl-
guanidino -5-ethoxy -3 -keto-2 : 3-dihydro-l : 2 : 4-tri-
azole, m. p. 229—230°, is formed from | and amino-
di-p-tolylguanidine and is hydrolysed by hydrochloric
acid to a substance, m. p. 256—257° (decomp.).
Carbamide and thiocarbamide yield 4: Q-diketo-,
As
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ra. p. 171—173°, and 2-ethoxy-6-kelo-A-thioketo-
3:4:5: 6-tetrahydro-l : 3 : 5-triazine, m. p. 150° after
shrinking at 110°, respectively. Aniline, o- and p-
toluidines, a- and (3-naphthylamines, and benzidine
react with |1, giving .5-diphenyl-, s-di-o- and di-p-
tolyl-, s-di-a- and di-P-naphthyl-carbamides, and
carbonylbenzidine, respectively. Il. Burton.

rearrangement in heterocyclic
series. Ill. B. C. Das-Gupta and P. K. Bose (J.
Indian Chem. Soc., 1929, 6, 495—504).—Phenacyl
bromide and 1-m-nitrophenylthiosemicarbazide, m. p.
187° (from m-nitroaniline, potassium thiocyanate,
and alcoholic hydrogen chloride), react in alcohol,
forming 2-m -nitrophenylhydrazino -4 -phenylthiazole,
m. p. 192— 193° (acetyl derivative, m. p. 1S6°), which
when boiled with dilute hydrochloric acid undergoes
a benzidine rearrangement (cf. A., 1928, 18S; this
vol., 79) into 2-amino-A-phenyl-5-0-nitro-p-amino-
phenylthiazole, m. p. 253° (picrate, m. p. 213°; di-
hydrochloride, decomp. 230°; diacetyl derivative,
decomp, above 295°). Similarly, 2-m-nitrophenyl-
hydrazino-A-p-iolylthiazole, m. p. 189° (acetyl deriv-
ative, m. p. 178°), yields 2-ammo-A-p-tolyl-5-0-nitro-
p-aminophenylthiazole, m. p. 163° (decomp.) [di-
acetyl derivative, m. p. 253° (decomp.)], and 2-m-
nitrophenylhydrazino-A-methylthiazole, m. p. 138° (de-
comp.) (acetyl derivative, m. p. 155°), affords 2-amino-
b-o-nilro-p-aminophenyl-A-methylthiazole, decomp. 110°
(diacetyl derivative, decomp. 180°). Similar rear-
rangements are undergone by 2-a-naphthylhydrazino-
A-phenyl-, m. p. 174° (acetyl derivative, m. p. 160—

Benzidine

161°), 2-ci-naphthylhydrazino-A-p-tolyl-, m. p. 180°
(acetyl derivative, m. p. 161°), and 2-u-naphthyl-
hydrazino-A-methyl-thiazoles, m. p. 188° (decomp.;

acetyl derivative, in.. p. 149—150°), giving 2-amino-
A-phenyl-5-A’-amino-a-naphihyl-, m. p. 236° (decomp.)
[picrate, m. p. 193°; dihydrochloride, m. p. 245° (de-
comp.) ; diacetyl derivative, m. p. 248°], 2-amino-
A-ji-tolyl-5-A'-amino-a-naphthyl-, m. p. 280° (diacetyl
derivative, m. p. 208°), and 2-amino-5-A'-amino-
a-naphthyl-A-methyl-thiazoles, decomp. 110° (diacetyl
derivative, decomp. 260°), respectively.

Phenacyl bromide and \-o-nitrophenylthiosemicnrb-
azide, m. p. 201°, react in alcohol, forming the com-

pound (i) ~;~>c-jsth-n:céh4no-oh (0) (R=Ph),

decomp. 190° (acetyl derivative, m. p. 175°), soluble
in alkali hydroxide solution, giving a deep violet
coloration. Formation of | occurs presumably by
rearrangement of the intermediate 2-o-nitrophenyl-
hydrazino-4-phenylthiazole. The substance (I, R==
p-Me-CrH4-), m, p. 185° (decomp.) (acetyl derivative,
m. p. 206°), and the compound (I, R=Me), decomp.
165° (acetyl derivative, m. p. 167°), are prepared
similarly from <o-bromo-p-methylacetophenone and
chloroacetone, respectively. The analogous com-
pounds [I, :NOOH{0)=:NO-OH (p); R=Ph,
p-Me*CrnH4, and Me, respectively] from 1-p-nitro-
phenylthiosemicarbazide, m. p. 203°, and <o-bromo-
acetophenone, w-bromo-p-methylacetophenone, and
chloroacetone have m. p. 189° (decomp.) (acetyl
derivative, m. p. 185°), 178° (acetyl derivative, m. p.
182°), and decomp. 145° (acetyl derivative, m. p. 178°),
respectively. 1.

Burton.
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The lupin alkaloids. IlI. G. R. Ciemo and R.
Raper (J.C.S., 1929, 1927—1940; ef. A., 1928, 1030;
Schopf and others, ibid., 1144; Karrer and others,
this vol., 200).—Lupinus luteus is a better source
than L. pilosus of Z-lupinine, C10H 190N, m. p. 70—
71°. Lupinine methiodide, m. p. 305—306° on
fusion in a vacuum with potassium hydroxide and
treatment of the resulting base (b. p. 108—110°/10
mm.) with methyl iodide yields a-methyl-lupinine
methiodide, m. p. 224—225°. The usual Hofmann
method leads to a mixture of bases yielding a mixture
of methiodides, m. p. 190—205°; treatment of the
mixture of methyl-lupinines so obtained with phos-
phorus pentachloride gives a mixture of chloromethyl-
lupinines (b. p. 90—92°/l mm.), the mixed meth-
iodides of which are separated into a-chloromethyl-
lupihine methiodide, C11H20NCI,Mel, m. p. 215—216°,
and fi-chloromethyl-lupixtine methiodide, m. p. 182°
these both yield bases, C12H22NC1, b. p. 100°/1 mm.,
when subjected to Hofmann degradation. These do
not yield crystalline picrates or methiodides; it is
therefore uncertain whether one or more chlorodi-
methyl-lupinines are present in these products.

Chlorolupinine methiodide, C10H 18N,Mcl, m. p. 204°,
by treatment with silver oxide followed by vacuum
distillation yields ”~-anhydrolupinine, C10H 17N, b. p.
63°/0-5 mm., [a]D —35-3° in acetone [picrate, m. p.
154°; chloroplatinate, m. p. 210° (decomp.)]. This
base gives two stereoisomeric methiodides, a-, m. p.
172°, and p-, m. p. 263°; treatment of the former
with silver chloride and distillation of the resulting
methochloride regenerates i/i-anhydrolupinine, whilst
treatment with silver oxide by the Hofmann method
leads to a base, b. p. 60°/ mm., yielding with methyl
iodide <lanhydromethyl-lupinine methiodide,
CnHJIN,Mei, m. p. 186—187°. The same product
is similarly obtainable from the mixture of a- and p-
~-anhydrolupinine methiodides.

ip-Anhydrodihydrolupinine, C10H19N, b. p. 58—59°,
[“ld +21-7° in acetone (picrate, m. p. 176—177°;
a-methiodide, m. p. 310—312°; a second methiodide
could not be isolated pure), is obtained by reduction
of ~-anhydrolupinine with hydrogen and palladium.

Treatment of chlorolupinine methiodide with silver
oxide at 100° and subsequent degradation furnishes
anhydromethyl-lupinine, CLJH 19N, b. p. 63°/ mm.,
which is not quite homogeneous, although one
anhydromethyl-lupinine (a) preponderates [picrate,
in. p. 162—163°; chloroplatinate, decomp. 210°;
methiodide, m. p. 191—192°); the base undergoes a
complex change when heated with 15% hydrochloric
acid, among the products being an isomeric base
{methiodide, C~HjgNjMel, m. p. 219°). Anhydro-
methyl-lupinine methiodide on Hofmann degradation
gives a high-boiling (? polymeric) base. Anhydro-
methyl-lupinine is reduced with hydrogen and pallad-
ium to a mixture of anhydrodihydromethyl-htpinines,
CnH2IN, b. p. 60°/ mm.; this mixture gives mainly
a-, m. p. 195—196°, and p-, m. p. 145— 146°, -meth-
iodides, and also traces of y-methiodide, m. p. 199—
200°, presumably derived from p-anhydromethyl-
lupinine in the starting material; a-anhydrodihydro-
rnethyl-lupinine picrate has m. p. 145— 146°, [i-picrate,
m. p. 132°. Anhydrolupinine, under reduction con-
ditions similar to the above, yields a mixture of
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lupinanes, C,0H2IN, i.e., absorbs four atoms of
hydrogen. The foregoing results on the degradation
of chlorolupinine methiodide are discussed in the
light of Karrer's formula for lupinine (this vol., 201),
~-anhydrolupinine on this basis appearing to contain

o.c-qgo
an eight-membered ring fused to piperidine, y CC

C-C-N-0
N-Piperidyl-lupinine, C15H28N2, strongly alkaline,
b. p. 125—130°/1 mm. (from chlorolupinine and
piperidine in the presence of sodium acetate and
copper powder), differs from sparteine and deoxy-
lupanine in forming a dimethiodide, m. p. 324° (de-
comp.), and in not containing an easily oxidisable
*CH2- group.

When distilled with potassium hydroxide in a
vacuum, sparteine methiodide (z- or a'-) yields a
methylsparteine, C1G428N, b. p. 135—136°/1 mm., not
identical with the known isomerides (Moureu and
Valeur, A., 1908, i, 44; Schopf, loc. cit.) [methiodide,
m. p. 247° (decomp.)].

Oxysparteine (cf. Schopf, loc. cit) has b. p.
204°/9 mm., m. p. S6—87°, [a]D—10-4° in alcohol
[picrate, in. p. 185° (Schopf, 183°); methiodide, m. p.
231° (Ahrens, A., 1893, i, 232,191— 193°), methosulphate,
m. p. 179°]. Hofmann degradation of oxysparteine
methiodide leads to a-methyloxysparteine, C16H2GDN2,
m. p. 85—87° (picrate, m. p. 248°; methosulphate, m. p.
268°); treatment of oxysparteine methosulphate with
sodium amalgam gives the same base. Fusion of oxy-
sparteine methiodide with potassium hydroxide pro-
duces R-methylozysparteine, b. p. 210—215°/1 mm.,
m. p. 86°, [a]D4-55-8° (picrate, m. p. 237°; methiodide,
CjfiH260N 2,Mel,2H20, m. p. 247°); fusion of the a-base
with potassium hydroxide gives the B-isomeride.

Hofmann degradation of R-methyloxysparteine
methiodide leads partly to the original material and
partly to a dimethyloxysparteine, C17H280N2 (meth-
iodide, m. p. 194°); the latter methiodide is almost
entirely converted by the Hofmann method into the
original base, and does not lose trimethylamine.

The action of cyanogen bromide on a-methyloxy-
sparteine gives an additive product,
C16H260N2,2GNBr, decomp. 244°, and a compound,
CjgHjgONj, m. p. 202° in which a methyl group is
replaced by cyanogen.

The new results on sparteine are discussed in the
light of Karrer’'s suggested formula;. R. Child.

Identification of atropine with Wagner’s
reagent. C.C.Fulton (J. Assoc. Off. Agric. Chern.,
1929,12, 312—317).— In the identification of atropine
by means of iodine and potassium iodide, four types
of crystal can be distinguished at very high mag-
nification, viz., 1, reddish-brown rods, 11, yellow
plates, 111, bicoloured yellow and red crystals, and
1V, orange-red hexagonal elongated plates. All types
are very small, but increase in size in the order given
and also change from one to the other in this order
as the proportion of atropine or of potassium iodide
is increased, but all require an excess of iodine to
atropine. If iodine is not in excess, red and yellow
prisms are formed as described by Putt (A., 1913,
ii, 259). For the formation of the various types of
crystal a reagent containing 1 g. of potassium iodide
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in 100 c.c. of water and the following amounts of
potassium iodide is recommended : I, 2-75 g.; I,
8 g.; Il, 35 g.; and IV, 50 g. The reagent con-
taining the lowest concentration of potassium iodide
is the most sensitive and it will definitely identify
atropine at a concentration of 1:200,000.
H. J. Dowden.
Microchemical reactions of sparteine. M.
W agenaak (Pharm. Wcekblad, 1929, 66, 809—812).
—The most sensitive reactions are those with cad-
mium and zinc iodides, and gold chloride, which will
detect 0-5— 1 mg. at a dilution of 1 in 1000.
S. |I. Levy.
Identity of pectinin with carnegin. E. Spath
and E. Kuefner (Ber., 1929, 62, [B], 2242—2243).—
Comparison of the hydrochlorides, picrates, and tri-
nitro-m-tolyloxides of carnegin and pectinin from
Cereus pecten abbriginum, Engelm., establishes the
identity of the alkaloids. Pectinin is therefore
6 : 7-dnnethoxy-l : 2-dimethyl-l : 2 : 3 : 4-tetrahydro-
isoquinoline. It is optically inactive. The replace-
ment of the name pectinin by carnegin is advocated.
H. Wren.
Angostura alkaloids. IV. 4-Methoxy-2-n-
amylquinoline, a basic component of angostura
bark. E. Spath and J. Pikl (Ber., 1929, 62, [B],
2244—2251).— The total bases of the angostura bark
are separated into phenolic and non-phenolic com-
pounds and the latter into stronger and weaker bases.
The bulk of the casparin and galipin is separated (as
hydrochlorides) from the more strongly basic fraction

and the residual bases are distilled with steam. The
distillate yields 4-methoxy-2-n-amylquinoline, b. p.
110—115°/0-001 mm. [chloroplatinale, m. p. 220°

(decomp.); picrate, m. p. 132° after softening].
Treatment of the base with methyl iodide followed
by distillation in a vacuum yields the methoxyl-free
substance, C15HIgON, m. p. 101°. Hydrolysis of the
base with fuming hydrochloric acid at 185—190°
affords 4-hydfoxy-2-n.-amylquinoline, m. p. 144°, con-
verted by diazomethane into the natural alkaloid.
Oxidation of the compound, m. p. 101°, gives hexoic
acid. The phenolic base is transformed by phosphorus
pentachloride and phosphoryl chloride into 4-chloro-
2-n-amylquinoline, converted by hydrogen in presence
of palladised charcoal into 2-n-amylquinoline, b. p.
150— 155°/11 mm. (chloroplatinate; picrate, m. p.
124—126°). 2-m-Amylquinoline is prepared syn-
thetically by condensation of 2-methylquinoline with
n-butaldohyde to the unsaturated base, C14H 15N, b. p.
167— 168°/13 mm. (picrate, m. p. 140-5— 141-5°), and
hydrogenation of the latter compound in presence of
palladised charcoal. 4-Hydroxy-2-n-amylquinoline is
synthesised by condensation of ethyl hexoylacetaie,
b. p. 118—121°/13 mm., with aniline and heating
of the product, NPh:C(C5H 11)-CH2-C02Et, at 250—
255°, and is methylated to the alkaloid. Oxidation
of the synthetic phenolic base with potassium per-
manganate affords N -hexoylanthranilic acid, m. p.

93-5°, identical w-ith the product derived from
n-hexoyl chloride and anthranilic acid in ether.
H. Wren.
Chloroiodoquinine. E. X. Erben (Ber. 1929,

62, [2?], 2393—2394).— The action of iodine chloride
on quinine salts in dilute aqueous solution affords
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chloroiodoquinine, C20H2402N2CIl, m. p. about 155°
after darkening at about 100°, in which addition
appears to have occurred by saturation of the double
linking in the vinyl group. Hydroquinine hydro-

chloride, when treated with chlorine in aqueous

solution in the PreSENCe of iodine, gives iodohydro-

quinine, C20H2502N2l. H. Wren.
Constitution of oxyacanthine. E. Spath and

J. Pik1 (Ber., 1929, 62, [I?], 2251—2260; cf. Spath
and Kolbe, A., 1926, 82; Gadamer and von Bruch-
hausen, ibid., 627).—The formation of a simple di-
carboxylic acid during the cautious oxidation of
oxyacanthine could not be established. Fusion of
the alkaloid with alkali hydroxide gives p-hydroxy-
benzoic acid, which cannot bo present originally as
the p-hydroxy- or p-methoxy-benzyl residue, since
anisic acid is not obtained by the oxidation of oxy-
acanthine or its methyl ether. Oxyacanthine is con-
veniently converted by diazomethane into its methyl
other, from w-hich the dimethiodide (loc. cit.) is pre-
pared. The salt is transformed into the corre-
sponding ammonium base, which, when boiled with
potassium hydroxide, gives an optically inactive base,
C40H4802N2, m. p. 152— 153° after slight softening.
Oxidation of the base with potassium permanganate
affords 2-methoxydiphenyl ether 3 : 4'-dicarboxylic acid,
m. p. 313—314° (vac.) (methyl ester, m. p. 97—98°,
also synthesised from methyl p-bromobenzoate and
the potassium derivative of methyl ;sovanillate).
The ready degradation by the methods of Hofmann
and Emde establishes the presence of two tetrahydro-
isoquinoline nuclei in oxyacanthine. These processes
and determination of methylimino-groups prove both
nitrogen atoms to be monocyclically combined and
to be united with a methyl group. Further, oxy-
acanthine must be so constituted that the first stage
of the Hofmann degradation causes the production
of a base without an asymmetric carbon atom. The
benzene nuclei of the two isoquinoline residues carry
the four residual oxygen atoms of the alkaloid. In
oxyacanthine methyl ether, three of the four oxygen
atoms of the isoquinoline complexes are present as
methoxyl, whilst for the fourth an ether-like union
between the two benzene nuclei remains. The
following constitutions are therefore deduced for
oxyacanthine (R=H) and its methyl ether (R=Me).

The position of the hydroxyl group in oxyacanthine
is elucidated as follows. The alkaloid is transformed
into its ethyl ether and thence into the corresponding
dimethiodide, C41H5006N212. The salt, after succes-
sive treatment with silver oxide and potassium
hydroxide, gives the base, C41H480 6N2, m. p. 131—
132°, oxidised to 2-ethoxydiphenyl ether 3 :4'-dicarb-
oxylic acid, m. p. 288-5—289-5° (methyl ester).

The following compounds have been prepared for
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purposes of comparison: methyl isovdnillate, m. p.
66—67°; 2-methoxydiphenyl methyl ether 4 :4'-di-
carboxylate, m. p. 71—72° (corresponding acid, m. p.
256—257°); 2 :2'-dimethoxydiphenyl methyl ether
3 : 3'-dicarboxylate, m. p. 135— 136° [corresponding
acid, m. p. 294—296° (vac.)]; 3-bromoanisic acid.
m. p. 214°. H. Wren.

Potentiometric determination of morphine
with an iodomercuric reagent. L. Maricq (Bull.
Soc. chim. Belg., 1929, 38, 265— 275).— Morphine may
bo determined satisfactorily as follows. To 10 c.c.
of a 0-1% solution of the alkaloid are added 10 c.c.
of a reagent prepared by adding a slight excess of
mercuric iodide to 4-150 g. of potassium iodide in
100 c.c. of water, and about 0-5 g. of mercuric iodide.
The mixture is shaken, heated on a water-bath for
30 min., cooled, diluted to 50 c.c., and filtered. The
filtrate is titrated electrometrically after adding
nitric acid and diluting. C. W. Gibby.

Strychnos alkaloids. L. Transformations of
the base, Cj7H2003NoBr2, from cacothelin. H.
Leuchs (Ber., 1929, 62, [J3], 1929— 1935).—The com-
pound C17HMO3N2Br3 is strongly alkaline and can-
not bo alkylated with diazomethane or methyl alcohol
and hydrogen chloride. The methiodide, m. p. 245°
(decomp.) after becoming discoloured, nitrate, hydr-
iodide, m. p. 235—240° (decomp.), and hydrochloride
are described. The sulphate, acetate, and sulphite
appear freely soluble. It doesnotreactwith hydroxyl-
amine or semicarbazide. With bromine in hydro-
bromic acid it affords the compound
C17H1,03N2Br4,HBr. It is converted by methyl-
alcoholic ammonia at 100° into the compound
Ci7H2103N2Br, isolated as the hydrobromide. With
aqueous ammonia the substances C17H2204N3HBr
and C1?llwO,N2,HBr are obtained. The compound
C19H 240 7N2,HBr is prepared from it by means of
barium hydroxide. Treatment of the hydrobromide
with silver carbonate or sodium hydroxide gives the
free base, CI7TH220 5N 2 (methiodide, decomp, about 220°
after softening at 210°; acetyl derivative, m. p. 118°
after softening at 95°), which does not appear to con-
tain the carboxyl or carbonyl group. The bromide
of the compound C17H220 5N 2 is oxidised by bromine
in hydrobromic acid to the substance C17H2,()TSi2,HBT,
from which the semicarbazone, CIsH250 7N5,HBr, is
derived. Yellow mercuric oxide converts the com-
pound 017H220 7Na into the substance C17H220 8N2,
which yields a nitrate, a bromide, and an iodide.

H. Wren.

Strychnos alkaloids. LI. Degradation of
derivatives of brucine and strychnine to the same
product. H. Leuchs and F. Krohnke (Ber., 1929,
62, [j?], 2176— 2180).—Strychnine is converted by
nitric acid (d 1-41) at 0—20° into mononitrostrychnine,
m. p. 240° after softening (nitrate; perchlorate-,
picrate), converted by boiling 5% nitric acid into
dinitrostrychnine nitrate. Dinitrostrychnine hydrate
is transformed by methyl-alcoholic hydrogen chloride
into the methyl ether [hydrochloride, C22H 240 TN4,HCL,
softening at 215—230° (deeomp,)]. Nitrostrychnino
nitrate and dinitrostrychnine hydrate nitrate are
reduced by stannous chloride and hydrochloric acid
to aminostrychnine, m. p. 275—278° (vac.), and
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diaminostrychnine, m. p. not below 300°, respectively.
Oxidation of either amine by chromic acid in aqueous
sulphuric acid affords the acid, C17H220cN2, [a]';
+ 45-5° in water, identical in all respects with the
acid obtained from brucine. Brucine is therefore the
o-dimethoxy-derivative of strychnine.
Nitrostrychnine in acetone is oxidised by perman-
ganate to nitrostrychninonie acid, m. p. 256— 266°
(decomp.) after softening according to the rate of
heating. Il. Wren.

Strychnos alkaloids. LIL Reduction and
oxidation of the C17 alkaloids from brucine. H.
Leuchs and A. Hoffmann (Ber., 1929, 62, [B],
2303—2311).— The mother-liquors from the oxidation
of cacothelin are rendered ammoniacal and extracted
with chloroform and the base, C17H2003N2Br. is
separated as the hydrobromide or sulphurous acid
compound. It contains an alcoholic hydroxyl group,
since it readily yields a monoacetyl derivative
analysed as the acetate, C19H 220 4N 2Br2,C2H40 2, which
softens and becomes discoloured at about 210°, and
the hydrobromide. The sulphurous acid compound
is transformed by methyl-alcoholic ammonia into the
base Ci17H2103Y2Br, m. p. 232—234° (decomp.)
{hydrobromide). Reduction of the base,
C17H2003N2Br2, with sodium amalgam yields two
isomcrio bases, C17H220 3N2, m. p. 220° after softening
at 120°, and m. p. 290° (decomp.) after becoming
discoloured at 270° or m. p. 300° (vac., decomp.),
respectively. Under non-reproducible conditions a
hydriodide, C17H ,002U2,2H1, has been isolated. Oxid-
ation of the base C17H2203N2, m. p. 220° with
chromic acid affords the compound, C17H2204N2,
isolated as the hydrobromide, m. p. 220° (decomp.)
after softening at 93°. The preparation of the
alkaloid, C17H2205N2, by hydrolysis of the base
C17H 290 3Y 2Br2 with barium hydroxide and its mono-
and di-acetyl derivatives is described. Oxidation of
the alkaloids C17H2003N2Br2 in water or acetone and
017H220 5N2 in water with permanganate gives no
recognisable products. With chromic acid the last-
named base gives a substance, C17H220 6N2, which
is further oxidised to an acid, C17H2006N 2, identical
with that described by Wieland and Miunster (this
vol., 707), who assign the composition C17H220 GN2
to it. H. Wren

Bromination of several phenylarsinic acids.
A. Leutier and Y. Dreyfuss [J Pharm. Chim.,
1929, [viii], 10, 258—263).—In part- an account of
work already published (this vol., 945). Bromination
of 3-nitro-4-hvdroxyphenylarsinic acid with 48%
hydrobromic acid and hydrogen peroxide gives an
84% yield of the monobromo-derivative, decomp. 280°.
A 70% yield of a monohalogeno-derivative is similarly
obtained from S-nitroA-aminophenjdarsinie acid; no
definite product could be obtained with stovarsol,
whilst oxanilarsinic acid is unattocked. The toxicity
of phenylarsinic acid (lethal dose for a guinea-pig
0-05 g. per kg.) is increased by increasing bromine sub-
stitution (lethal dose 0-01 g. per kg. "for the mono-
bromo-, <0 01 g. per kg. for the dibromo-derivative).

J. W. Baker.

Synthesis of 4 :4'-dithiolarsenobenzene. S.

Krishna and R. Krishna (J. Indian Chem. Soc.,
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1929, 6, 665—672).—Treatment of an alkaline
solution of potassium ethyl xanthate with diazotised
p-aminophenylarsinic acid at 55— 60° and hydrolysis
of the intermediate p-xanthyldiazobenzenearsinic
acid (potassium salt) with hydrochloric acid affords

4: 4'-dithiolarsemobenzene (I), decomp, above 280°
(disodium and potassium salts; dihydrochloride; di-
sulphate). Acetylation of | with acetyl chloride

gives the diacetyl derivative (+AcCl), whilst I and
thionyl chloride yield a product hydrolysed by water
to the substance,

S02H-S-C6H4'As(- ==S02H):As(- ==Cl)-CcH4-S-S02H (tri-
sodium salt). Additive compounds of | and the
following substances are described (the numbers in
parentheses are the number of mols. of the substance
per 1 mol. of 1); ethyl chloroformate (1), picric acid
(2), perchloric acid (2), methyl iodide (2); with
methyl sulphate 4 :4'-dimethyldithiolarsenobenzene,
+2Me2S04, results. Oxidation of | with chlorine in
alcoholic suspension gives probably p-sulphophenyl-
arsinic acid (1), whilst with 30% nitric acid Il and
diphenyl disulphide-4; 4'-diarsinic acid are formed.
Oxidation with alkaline hydrogen peroxide affords
p-thiolphenylarsinic acid, decomp, above 250°.

The Bdchamp reaction with potassium benzene-
sulphonate gives an impure sulphophenylarsinic acid
(unstable chloride decomposing into benzenesulphonyl
chloride and arsenic acid). H. Burton.

Derivatives of phenarsazine. 0. Seide and J.
Goeski (Ber., 1929, 62, [B], 2186—2191).— 10-Chloro-
5 : 10-dihydrgphenarsazine is converted by magnesium
methyl iodide into 10-methyl-o : 10-dihydrophenars-
azine, m. p. 107— 108°; 1Q-ethyl-5 : 10-dihydrophen-
arsazine, m. p. 71—72°, 10-phenyl-b : 10-dihydro-
phenarsazine, m. p. 148—149°, and 10-o-haphthyl-
5 : 10-dihydrophenarsazine, m. p. 154— 155°, are pre-
pared similarly by use of magnesium and the requisite
alkyl or aryl bromide. Chlorine in carbon tetra-
chloride converts 10-methyl-5 : 10-dihydrophenars-
azine into a perchloride, decomposed when heated
with formation of 10-chloro-5: 10-dihydrophenars-
azine, also obtained similarly from 10-phenyl-5 : 10-
dihydrophenarsazine. When heated in a current of
hydrogen chloride at 100— 150°, 10-methyl-5 : 10-di-
hydrophenarsazine is decomposed into methyldi-
chloroarsine and diphenylamine; reaction apparently
proceeds without production of intermediate com-
pounds, since the same products result when the
compound is heated with an equimolecular amount
of hydrogen chloride in chloroform at 100°. 10-Phenyl-
5 : 10-dihydrophenarsazine similarly yields diphenyl-
amine and phenyldichloroarsine. 10-Chloro-5 : 10-
dihydrophenarsazine is converted by hydrogen chlor-
ide into arsenic trichloride and diphenylamine.

H. Wren.

Thiazoles. XV. Benzthiazole arsenicals of
arsphenamine (salvarsan) type. M. T. Bogert
and F. G. Hess (Rec. trav. chnn., 1929, 48, 904—
911).—2-0-Hydroxyphenylbenzthiazole, m. p. 131-7—
132-2° (cf. A., 1926, 531), reacts with arsenic acid at
150— 160°, forming 2-o-hydroxyphenylbenzthia-zole-o'-
arsinic acid (1), m. p. about 315-5° (decomp.; all m. p.
except this are corr.), obtained also by the Bart
reaction on 2-b'-amino-2'-hydroxyphenylbenzthiazole
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(1), m. p. 190—190-5° (diacetyl derivative, m. p.
268—268-5°). Treatment of zinc o-aminophenyl-
mercaptide with 5-nitrosalicylaldehyde in boiling acetic
acid and decomposition of the product formed with
hydrogen sulphide affords 2-5'-nitro-2'-hydroxyphenyl-
benzthiazole, m. p. 219-1—219-6°, reduced by sodium
hyposulphite in sodium hydroxide solution to II.
Coupling of benzenediazonium chloride with 2-o-
hydroxyphenylbenztliiazole and reduction of the
resulting dye with sodium hyposulphite also gives I1,
Nitration of | with nitric (d 1-42) and sulphuric acids
affords the corresponding 3'( ?)-/»fro-derivative, m. p.
297-7—298-7°, reduced by stannous chloride and
hydrochloric acid in acetic acid solution to 5(?):5'(?)-
diamino-4 : 4'-dihydroxy- 3 : 3'-di-(2-benztliiazolyl)-
arsenobenzene dihydrochloride. Alkaline sodium hypo-
sulphite reduction of | gives 4 :4’-dihydroxy-3 : 3'-
di-(2-benzthiazolyl)arsenobenzene, in. p. 240-8—241-3°.
2-csp-Dihydroxyphenylbenzthiazole, m. p. 201—201-5°
(diacetate, m. p. 196-1— 196-6°), reacts with arsenic
acid at 160— 170°, yielding the corresponding 5'(?)-
arsinic acid, m. p. about 279-9° (decomp.), reduced
by stannous chloride and hydrochloric and acetic acids
to impure 4:6:4': O'-tdrahydroxy-3 : 3'-di-(2-benz-
thiazolyl)arsenobenzene. 2-3": 4'-Dihydroxyphenyl-
benzthiazole (diacetate, m. p. 155-9— 156-4°) has m. p.
222-3—222-8°, and is obtained from zinc o-amino-
phenylmercaptide and protocatechualdehyde.
H. Burton.

Halogenomercuriphenols. J. F. cCaius and
J. H. Wadia (J. Indian Cliem. Soc., 1929, 6, 613—
616).—Treatment of an alkaline solution of 2 :4-di-
acetoxydimercuriphenol with a saturated solution of
the appropriate sodium halide and subsequent acidific-
ation with acetic acid affords 2 :i-di/luoro-, m. p.
197-5—198°; 2 :4 -dichloro-, decomp. 278°; 2 :4 -di-
bromo-, colours at 230°, and 2 :4-di-iodo-dimercuri-
phenol, decomp. 142°. The mixture of o- and p-
acetoxymercuriphenols obtained during the mercur-
ation of phenol is treated with the sodium halide and
the mixture of halogenomercuriphenols extracted
with boiling w-ater to give the o-compound and with
alcohol to yield the p-derivative. The following are
described: o-Jluoro-, in. p. 192-5°; o-chloro-, m. p.
146— 146-5°; o-bromo-, m. p. 121-5—122°; o-iodo-,
m. p. 106-5°; p-jluoro-, m. p. 204°; p-chloro-, m. p. 216°;
p-bromo-, colours at 185° without melting, and p-iodo-
mercuriphenol, becomes yellow- at 180° without melting.

H. Burton.

Mercurated terephthalic acid. F. C. Whit-
and L. L. Isenhour (J. Amer. Chem. Soc.,
1929, 51, 2785—2787).— When ethyl terephthalate is
heated with mercuric acetate and a small amount
of acetic acid at 117°, or when terephthalic acid is
boiled with a mixture of mercuric and sodium acetates
and aqueous acetic acid, anhydro-2-hydroxymercuri-
terephthalic add (1) is obtained. Treatment of I with
phosphorus pentachloride in chloroform suspension
affords the corresponding chloride, converted by the
usual methods into n-butyl 2-chloromercuriterephlhalale
(1), m. p. 82—85°, 2-chloromercuriterephthalamide,
and 2-chloromercuriterephthaktnilide, not melted at
300°. n-Butvl 2-chloromercuribenzoate is obtained
similarly to Il and is hydrolysed more readily than
Il by boiling 90% alcohol. 2-Bromotcrephthalic

more
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acicl is obtained when | is treated with a solution of
bromine in sodium bromide. H. Burton.

Mercuration of aurin and attempts to mercur-
ate other triphenylmethane dyes. F. C. W hit-
more and G. J. Leuck (J. Amer. Chem. Soc., 1929,
51, 2782—2784).— Treatment of aurin with mercuric
acetate in a boiling mixture of ethyl acetate and
acetic acid affords acetoxijmercuriaurin (1). With
alcohol and a small amount of acetic acid as solvent
di(acetoxymercuri)aurin results, whilst in alcohol tri-
(ace(oxymercuri)aurin  (11) is formed. When 1| is
boiled with alcohol, Il and aurin are obtained, and
prolonged treatment of | or Il with sodium chloride
and boiling alcohol gives tri(chloromercuri)aurin.
Pararosaniline is mercurated readily to a tri(acet-
oxymerc«ri)-derivative. A small amount of a
dimercurated product is obtained from the base of
malachite-green, but  crystal-violet, A-phenyl-
methvl-violet, and malachite-green are not mercurated.

H. Burton.

Aromatic tin compounds of higher mol. wt.
E. Krause and K. Weinberg (Ber., 1929, 62, [£1],
2235—2241).— 4-Bromodiphenyl ether, b. p. 165-5 j
15 mm., m. p. 18° dT (vac.) 1-4225, < '>1-60877,
prepared from p-dibromobenzene, phenol, potassium
hydroxide, and copper-bronze, is converted by the
successive action of magnesium and tin tetrachloride
into tin ietra-p-phenoxyphenyl, m. p. 171°. p-Chloro-
bromobenzene is converted analogously into tin letra-
p-chlorophenyl, ni. p. 199° (also +2C @& c¢), which, when
brominated in presence of pyridine at —15°, affords
tin tri-p-chlorophenyl bromide, m. p. 96—97° after
softening at 94°. Treatment of an ethereal solution
of the bromide with aqueous potassium hydroxide
yields tin tri-p-chlorophenyl hydroxide, from which tin

tri-p-chlorophenyl chloride, m. p. 110—111° after
softening at 107°, and tin tri-p-chlorophenyl iodide,
m. p. 93—95° after softening at 91°, are derived. Tin

tri-p-chlorophenyl fluoride is best obtained from the
bromide in ether-alcohol and aqueous-alcoholic potass-
ium fluoride. The tetra-p-clilorophenyl compound
and bromine in carbon tetrachloride yield tin di-p-
chlorophenyl dibromide, m. p. 73° after slight softening,
decomp. about 300°, Hexa-p-chlorophenyldistannane,
m. p. 139° is obtained from tin tri-p-chlorophenyl
bromide and sodium in boiling xylene. Tin tri-u-
naphthyl chloride, in. p. 204—205°, and tin Iri-p-anisyl
fluoride, decomp. 239°, are obtained in attempts to
prepare the corresponding tetra-compounds. The
following mixed tin aryls are derived from tin tri-
phenyl halides and the requisite magnesium aryl
halide; tin triphenyl p-phenoxyphenyl, m. p. 161—
162° after slight softening; tin triphenyl p-chloro-
phenyl, m. p. 139°; tin triphenyl p-bromophenyl, m. p.
224°, H. Wren.

Crystalline tripeptide from living cells. (Sir)
F. G. Hopkins (Nature, 1929,124, 445).—A crystall-
ine tripeptide containing glycine, glutamic acid, and
cysteine has been isolated from extracts of yeast and
red blood corpuscles, the separation being based on
the insolubility of the cuprous salt in W-sulphuric
acid. Hence glutathione, as previously described by
the author, is not an individual substance.

A. A. Eldridge.

BRITISH CHEMICAL ABSTRACTS.— A.

Detection of pyrrole- and pyridine-ring
systems in proteins. N. Troensegaard and
H. G. Mygind (Z. physiol. Chem., 1929, 184, 147—
156).— By acetylation of gliadin, hydrogenation of
the product with sodium and amyl alcohol, and cold
hydrolysis followed by fractionation of the bases,
piperidine hydrochloride was isolated. None could
be obtained from globin, serum-albumin, and serum-

globulin. Casein gave isoainylamine.
J. H. Birkinshaw.
Clupein. 1. K. Fetlix and K. Dirr (Z. physiol.

Chem., 1929, 184, 111—131).— Clupein was esterified
by methyl alcohol and hydrochloric acid and the
product was divided into four fractions by their
differing solubility in methyl-alcoholic hydrogen
chloride. These four protamine esters differ in com-
position, optical activity, methoxyl content, and
in mol. wt. The clupeins possess esterifiable carboxyl
groups, but no free amino-groups. A crystalline
substance with characteristic properties was isolated,
browning at 220° and decomposing sharply at
242°. J. H. Birkinshaw.

Thymonucleic acid. P. A. Levene and E. S.
London (J. Biol. Chem., 1929, 83, 793—802).—
Hydrolysis of thymonucleic acid with intestinal juice
yields guanine nucleoside, [ajj? —36-0° in W-sodium
hydroxide; hypoxanthine nucleoside, no in. p., shrink-
ing at 200°, [ajf; —21'0° in dilute sodium hydroxide;
thymine nucleoside, ni. p. 185° [«]g +32-5° in N-
sodium hydroxide; cytidine nucleoside, no m. p.,
shrinking at 190°, [ocjff? +40° in water. The hypo-
xanthine nucleoside is presumably derived from
adenine nucleoside; all the above nucleosides yield,
when hydrolysed, the appropriate base and a deoxy-
pentose (cf. this vol., 590). The formula of thymo-
nucleic acid thus becomes C39H510 20N X6P4.

C. 14 Harington.

Substituted proteins. Nitration and iodin-
ation of globin. H. Bauer and E. Strauss
(Biochem. Z., 1929, 211, 163— 190).—The amount of
iodine attached to carbon in iodinated derivatives of
ovalbumin, serum-albumin, and serum-globin is
stoiclieiometrieally related to their tyrosine contents.
The tyrosine takes up two atoms of iodine, not by
adsorption. Globin takes up, in addition, two more
atoms of iodine which are situated in the histidine
portion of the molecule. Nitroglobin, which contains
one nitro-group in the tyrosine portion and one in the
tryptophan portion of the molecule, can be reduced
to aminoglobin. When nitroglobin is iodinated one
atom of iodine enters the tyrosine portion and two
atoms enter the histidine portion. Part of the iodine
of iodoglobin and of iodonitroglobin is eliminated by
cold sulphurous acid. This partis probably attached
to an imino-group. It is deduced from their iodine
contents that globin and nitroglobin after iodination
in hydrogen carbonate solution contain two imino-
groups capable of taking up iodine, whilst nitroglobin
after iodination in ammoniacal solution contains
three such groups. These groups are the points
attacked by pepsin-hydrochloric acid. The changes
in solubility in dilute acid that the substituted pro-
teins undergo and the extent to which they are
attacked (if at all) by pepsin-hydrochloric acid are
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described and compared with the changes the proteins
themselves undergo on heating. W. McCartney.

Micro-determination of carbon in solid sub-
stances by oxidation with chromic and sulphuric
acids. A. Boms (Compt. rend. Soc. Biol.,, 1929,
100, 502—504; Chem. Zentr., 1929, i, 2560).—
Oxidation of the carbon monoxide formed in Nicloux’s
method is completed by means of a glowing platinum
wire, oxygen originating from the heated mixture.

A. A. Eldridge.

Micro-determination of carbon in precipitates.
A. Boivin (Compt. rend. Soc. Biol., 1929, 100, 505—
507; Chem. Zentr., 1929, i, 2560—2561).—The
material is collected on an asbestos plug in a con-
stricted glass tube; the relevant portion is cut off
and the determination is completed by Nicloux’s
method. A. A. Eldridge.

Elementary organic analysis by Pregl's micro-
chemical method. F.Hernter (Mikrochem., 1929,
Pregl Fest., 140— 153).—An account of the author’s
experience with Pregl’'s methods; a new form of
apparatus for maintaining the lead peroxide employed
at a constant temperature during the analysis is
described. H. F. Harwood.

Adaptation of Pregl's micro-combustion to
a semi-micro-combustion method for determin-
ation of carbon and hydrogen. W. M. Lauer and
F. J. Dobrovolny (Mikrochem., 1929, Pregl Fest.,
243—252).—A method based on those of Pregl and
Wise for the determination of carbon and hydrogen
in organic substances; 20 mg. of material suffice for
the analysis, and the weighings may be carried out
on an ordinary balance sensitive to 0-05 mg. It is
claimed that the technique is more easily acquired
than that of the usual macro-combustion method.

H.F. Harwood.

Adaptation of Pregl's micro-combustion to a
semi-micro-combustion method for determin-
ation of nitrogen. W. M. Lauer and C. J. Sunde
(Mikrochem., 1929, Pregl Fest., 235—-242).— A method
for the determination of nitrogen in organic compounds
which is based on Pregl’'s microchemical method
but does not necessitate the use of a microbalance
has been devised; 20 mg. of material suffice for the
analysis, and the weighings can be carried out on an

ordinary balance sensitive to 0-05 mg.
H. F- Harwood.

Simultaneous determination of nitrogen and
mercury in the microchemical analysis of
organic mercury compounds. F. Hernler
(Mikrochem., 1929, Pregl Fest., 154— 164).—The front
portion of the combustion tube used projects 80—
120 mm. beyond the furnace, and during the deter-
mination of the nitrogen this part is kept well cooled
by being wrapped with wet cloths. When the nitro-
gen determination is complete, the nitrometer is dis-
connected, and the combustion tube connected with
a weighed glass tube packed with gold wire, into
which the mercury is driven by gentle heating. The
results are quite satisfactory, but the method requires
very carefid work. H. F. Harwood

Microanalytical determination of sulphur in
organic compounds by a volumetric method.
A. Friedrich (Mikrochem., 1929, Pregl Fest., 91—

102).—A combustion of the substance is made by
Dennstedt's method, using 4—7 mg. of the com-
pound, the evolved gases being passed through dilute
hydrogen peroxide. The resulting solution is evapor-
ated on a water-bath and titrated with A/45-sodium
hydroxide. A quantity of Av45-sulphuric acid equi-
valent to the alkali used is then added, the solution is
evaporated to dryness, and the hydrogen sulphate
present is determined by a second titration, this
corresponding with the sulphuric acid formed by the
combustion. The method yields satisfactory results
for substances which contain either nitrogen or halogen
in the molecule in addition to sulphur, but has so far
not been tested for compounds containing all three of
these elements. H.F. Harwood.
Micro-determination of selenium and tellurium
in organic compounds. H.D. K. Drew andC. R.
Porter (J.C.S., 1929, 2091—2095).—Accurate
methods for the quantitative precipitation and filtra-
tion of 3—5mg. of selenium or tellurium are described.
The processes are modifications of the larger-scale
gravimetric methods. Halogens can be determined
accurately in the presence of tellurium.
J. G. A. Griffiths.
Micro-analytical determination of iodine in
organic substances. T. Leifert (Mikrochem.,
1929, Pregl Fest., 266—271).— The following procedure
is recommended; 5 mg. of the material are burnt in
oxygen according to Pregl’'s method, and the iodine is
absorbed in concentrated sodium hydroxide. The solu-
tion is exactly neutralised with 2A-sulphuric acid, 3
drops excess of acid are added, and the whole is diluted
to 60 c.c.; 2 c.c. of bromine are added, and the excess
is expelled by maintaining the solution at the b. p.
for 7 min. by a vigorous current of steam. After cool-
ing, 1g. of potassium iodide is added, and the liberated
iodine titrated with O-OlA-thiosulphate.
H. F. Harwood.
Microchemical determination of iodine [in
organic substances]. G. Lunde, K. Closs, and
J. Bose (Mikrochem., 1929, Pregl Fest., 272—292).—
The iodine in the material is converted into alkali
iodide by treatment with potassium hydroxide and
carbonate, ignition being repeated until all organic
matter has been destroyed; the addition of a little
nitrate is advisable in certain cases. The cold mass
is extracted with 96% alcohol, the extract evapor-
ated, and the iodine in the residue determined either
colorimetrically or volumetrically. Special precau-
tions must be taken if the original material contains
much lime, otherwise the wdiole of the iodine cannot
be extracted by alcohol. In order to determine the
iodine present in various forms of combination in an
organic substance, the material is extracted with
water, and the “ lipoid iodine ” removed from the
acidified solution by extraction with ether. “ Album-
inoid iodine ” can be precipitated by the addition of
alcohol or acetone, and the “ inorganic iodine ” deter-
mined by liberation with nitrous acid and extraction
with ether, or by precipitation with palladous chloride.
H.F. Harwood.
Rapid volumetric determination of formic and
acetic acids in presence of each other. P.
Fuchs (Z. anal. Chem., 1929, 78, 125—127).—The
solution containing the acids is exactly neutralised
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with iV-sodium hydroxide, and boiled to expel any
acetaldehjHe. Solid sodium acetate and an excess of
a saturated solution of mercuric chloride are added,
and the liquid is kept just below the b. p. for 15 min.,
when the following reaction occurs: HCO2Na-f-
2HgC)2=NacCl-]-Hg2Cl2+ HC1-f-C02. The cooled solu-
tion is filtered and the free acid in the filtrate titrated
with A-sodium hydroxide. H. F. Harwood.

Colorimetric determination of methylglyoxal,
dihydroxyacetone, and glyceraldehyde. E. Baer
(Arbeitsphysiol., 1928, 1, 130—135; Chem. Zentr.,
1929, i, 2087).— Mendel and Goldscheider’s method for
the determination of lactic acid has been extended to
that of the above substances. Proteins and carbo-
hydrates arc removed with phosphotungstic acid and
calcium hydroxide and copper sulphate, the residual
solution then being treated with concentrated sul-
phuric acid and alcoholic veratraldehyde. The deter-
mination of methylglyoxal; dihydroxyacetone, or
glyceraldehyde is made colorimetrically, standard and
test solutions being compared with a dilute alcoholic
solution of carbol-fuchsin containing a drop of orange
G solution. The accuracy is 4 mg.-%, 0-02 mg. being
determinable. ! A. A. Eldridge.

Determination of arylamides of aromatic
sulphonic acids. K. Heller and Z. Fleischhans
(J. pr. Chem., 1929, [ii], 123, 146—147).—The
sulphonarylamide is dissolved in an excess of OliV-
sodium hydroxide [whereby salt formation occurs,
R-SO2NHR'+NaOH—> R-SO(:NR)(ONa)+H20] and
titrated with OTJV-hydrochloric acid until a faint
turbidity appears. The method is accurate to the
extent of about 1%. Pyrazolones can also be titrated
with sodium hydroxide as above. H. Burton.

BRITISH CHEMICAL ABSTRACTS.— A.

Determination of basic amino-acids in small
amounts of protein. H. O. Cailvery (J. Biol
Chem., 1929, 83, 631— 648).—The method of Vickery
and Leavenworth (A., 1928, 511) has been modified
for application to 5 g. of protein, and the modified
method applied to caseinogen and edestin. In the
latter case the results agree well with those already
obtained by the above-mentioned authors. The
determinations by actual isolation were satisfactorily
checked in the case of histidine by nitrogen deter-
minations and by the methods of Hanke and Koessler
(A., 1920, ii, 7S4) and of Plimmer and Phillips (A.,
1924, ii, 576), the technique of the latter method
being discussed in detail; in the case of arginine,
determinations of the total nitrogen of the arginine
fraction were useless, but the method of Van Slyke
(A., 1912, ii, 1008) gave results in good agreement
with those of isolation. For quantitative precipit-
ation of histidine by mercuric sulphate, the sulphuric
acid concentration must be 3—5%.

G. R. Harington.

Determination of tyrosine and of tryptophan
by the method of Tillmans, Hirsch, and Stoppel.
H. Bauer and E. Strauss (Bioehem. Z., 1929, 211,
191— 198).— The method (cf. A., 1928, 1278) cannot
be used in the case of food-proteins which are insoluble
in hot dilute nitric acid or undergo alteration if heated
with the acid. If proteins are kept in contact with
nitric acid (d 1-42) for IS hrs. at the ordinary temper-
ature and allowance is made for the fact that the
tyrosine present may be either mono- or di-nitrated,
satisfactory results are obtained. In the case of
certain proteins the results must be checked by those
obtained by other methods. The modified method
cannot be used for iodinated or nitrated globins.

W.McCartney.

Biochemistry.

Micro-respiration apparatus for simultaneous
determination of oxygen and carbon dioxide.
J. Erhr. von Ledebur (Mikrochem., 1929, Pregl
Fest., 253—265).—An apparatus permitting the
simultaneous determination of oxygen and carbon
dioxide is described, the former gas being determined
by volume and the latter by absorption in 0-012iV-
barium hydroxide and measurement of the change in
electrical conductivity of this solution. The accuracy
attainable in the case of both gases is 0-5 ¢ m if the
temperature be kept constant to 0-05°. The complete
absorption of the carbon dioxide requires up to 40
min. even if the apparatus be shaken, hence readings
should not be taken more frequently than every
half-hour. H. E. Harwood.

Role of haemoglobin in the blood. A. B.
Hastings (Coll. Symp. Mon., 1928, 6, 139— 154).—
A discussion. Chemical Abstracts.

Relation between haemoglobin content and
oxygen supply of the organism. E. Mainzer
(Pftuger’s Archiv, 1928, 220. 234—242; Chem. Zentr.,
1929, i, 1958).

Blood-cell metabolism. V. Effect of
methylene-blue on metabolism of leucocytes.
E. S. G. Barron. V. Metabolism of leucocytes.
E. S. G. Barron and G. A. Harrop, jun. (J. Biol.
Chem., 1929, 84, 83—87, 89— 100).—IV. Methylene-
blue causes increase in the oxygen consumption of
leucocytes and increased oxidation of dextrose dqgring
glycolysis (decreased formation of lactic acid); the
effects are less marked than those previously observed
with mammalian erythrocytes (this vol., 460).

V. For the successful observation of the metabolism

of the white cells it is necessary to centrifuge for a
short time only, to work in low concentration and
for short periods, and to avoid cooling and the use
of anticoagulants which interfere with respiration.
Glycolysis produced by polynuclear lymphocytes is
about five times as great as that produced by leuco-
cytes; in their fermentative reactions the leucocytes
resemble normal cells and the polynuclear lympho-
cytes cancer cells. C. R. Harington.

Development of foetal blood in the cow. |I.
Volume, dry matter, and corpuscular haemo-
globin content of cow’s blood. IlI. Fcetal blood.
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1), von Deseo (Pfliiger's Archiv, 1928, 221, 321—
326, 327—335; Chem. Zentr., 1929, i, 1956).— Cow'’s
blood contains 197 g. of water per 100 g. of dry
substance (86 wt.-% haemoglobin); during the
development of the foetus the dry matter in the
blood rose from 26 to 29 wt.-%. A. A. Eldridge.

Rate of settling of red blood-corpuscles and
surface tension. A.Pines and M. Joeee (Biochem.
Z., 1929, 211, 420—425).—There is no relation be-
tween the settling rate and the surface tension at
the plasma/air boundary. J. H. Birktnshaw.

Tryptoporphyrin. G. Monasterio (Biochem.
Z., 1929, 212, 71—79; of, A., 1928, 82).—The small
amount of iron which remains in tryptoporphyrin
prepared by the method of Frankel and Prinz cannot
be removed by any of the processes known to succeed
in the case of bamiatin. By some of these processes
the chief constituent of tryptoporphyrin is attacked
and small amounts of a compound having an iron
content similar to that of hccmin but without its
spectroscopic properties can he isolated. It is con-
cluded that the iron in hemoglobin and in hsematin
is present in two forms, in one of which the iron is
loosely bound, whilst in the other it resists the
effects of the processes mentioned.

W. McCartney.

Determination of fibrinogen by centrifuging.
K. samson (Med. Klin., 1928, 4 pp.; Chem. Zentr.,
1929, i, 2339).— The fibrinogen is precipitated at 55°
in a graduated tube, cooled, and the height of the
column of precipitate is read after centrifuging for a
definite time. The tubes are graduated by parallel
nitrogen determinations. A. A. Eildridge.

Sulphur content of fibrins from various
mammals. Z. Asz6di (Biochem. Z., 1929, 212,
158:—161).— The sulphur content of fibrin from men,
pigs, cattle, horses, and dogs has been determined and
compared with that of the globulin from the same
animals. Values which varied considerably from
species to species and from individual to individual
were obtained. In the dog there was usually less,
in the horse usually more, sulphur in the fibrin than
in the globulin. W. McCartney.

Sulphur content of various serum-globulins.
Z. Asz6di (Biochem. Z., 1929, 212, 102— 114; cf. this
vol., 206).—The sulphur contents of serum-globulin
from men, pigs, cattle, horses, and dogs have been
determined. Great individual variations in these
contents are found within the same species. Serum-
globulin from dogs usually contains more than 1-30%
S, but values as high as this are only occasionally
found in the other animals. There is no connexion
between either the sex or the purity of the breed of
a dog and the sulphur content of its serum-globulin.

W. McCartney.

Behaviour of Congo-red to serum-colloids.
Determination of blood by the Congo-red method
of Griesbach. L. Heilmeyer (Biochem. Z., 1929,
212, 430— 442).—The absorption spectrum of Congo-
red in serum solutions is essentially different from that
in agueous solutions due to union with serum-colloids.
This forms a source of error in Griesbach's method
(Deut. mod. Woch., 1921) for determination of blood.
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The error is quantitatively ascertained and is depen-
dent on the absolute concentration of the serum-
Congo-red solution. P. W. Cirutterbuck.

Determination of proteins in blood-serum.
E. Schneider (Biochem. Z., 1929, 211, 207—212).—
The refraetometric method of Robertson, the Kjeldahl
method, and the gravimetric method for the deter-
mination of proteins in blood-serum have been com-
pared. Serum from 51 subjects, some in a mild,
others in a chronic, pathological condition, was used.
The results of the Kjeldahl and gravimetric methods
agreed satisfactorily. Those of the refraetometric
method were less accurate. Where great accuracy is
not required, the refraetometric method, which is
rapid, may be used. If the limits of error must not
exceed +0-3 g--%, one of the other methods should
he employed. W. McCartney.

Amylase of horse-serum and the variation
of its activity as a function of successive bleed-
ings. B.Rousseu,Z. Gruzewska, and G. Rohssel
(Compt. rend., 1929, 189, 501—503).— Stcrilo serum
from the animal was incubated with a sterilised 1-4%
starch solution for 24 hrs. at pn 7-4—7-6. After
deproteinisation the sugar was determined by Ber-
trand’s method. Since dextrose was the only sugar
obtained at the end of 48 hrs., maltase must be present
in the sera. The experimental results indicate a
periodicity in the activity of the amylase as a function
of the bleedings aswell as an individual variation in the
amylase activity of different sera. C. C. N. Vass.

Changes in activity of blood-catalase. A.
Kultjugin and G. Savostjanov (Biochem. Z., 1929,
211, 131—143).—The activity of catalase from
erythrocytes of the cat in blood solutions decreases
when the solutions are kept, at a rate which is much
greater during the first 2} hrs. than in the second
and varies according to the animal from which the
blood is taken. Rise of temperature also causes
reduction of the activity, which is completely lost
at 60°. The presence of chlorides or nitrates greatly
reduces the activity, but sulphates have little effect.
Blood-serum from various animals, blood- and egg-
albumin increase the activity as their concentrations
increase (up to 1%); soluble starch, gelatin, and
dextrin are without influence, although all these
colloids retard the loss of activity which occurs in
their absence on preserving the solutions. This pro-
tecting effect of the colloids (except starch and
gelatin) persists when the temperature is raised except
in the case of the higher concentrations of the colloids.
The influence of chlorides and nitrates is greatly
reduced and sometimes suppressed altogether if
blood-serum from various animals, blood-albumin,
or egg-albumin is present. Starch and gelatin do not
affect the influence of these electrolytes.

W] McCartney.

Action of the bile and bile acids on serum-
lipases in the organism. A. Baculo and E.
lantria (Riv. Pat. Sper., 1928, 3, 52—59; Chem.
Zentr., 1929, i, 2064).—The lipolytic activity of dog-
serum is uninfluenced by addition of dog’s or ox bile,
but the inhibitive action of quinine is no longer
observed. Sodium taurocholate appears to be more
active than the glycocholate. A. A, Eldridge.
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Fate of acetylcholine in the blood. G. Viale
and J. M. Soncini (Pfliiger's Archiv, 1929, 221, 594—
598; Chem. Zentr., 1929, i, 2199).—The esterase, sup-
posed by Galehr and Plattner to hydrolyse acetyl-
choline, is not present in the blood. It is not proved
that the vagus substance is identical with acetyl-
choline. A. A. Eldridge.

Chemical modifications of blood following
intravenous injection of urea. B. V. Euentes,
J. Duomarco, and A. Munitta (Rev. asoc. med.

Argentina, 1928, 41, 885—909).— Intravenous injec-
tion of urea (1-5—5-0 g. per kg.) into dogs causes an
increase in the ratio urea- :total-nitrogen (normally
0-5) to 0-9, the total blood-nitrogen exceeding 100 mg.
No modification of the blood-uric acid, creatine, or
creatinine, or of the calcium, sodium chloride, and
inorganic phosphorus metabolism was observed.
Chemical Abstracts.
Micro-determination of creatinine and creatine
in jblood. E. Koflowitz (Bioehem. Z., 1929, 211,
475—486).— The methods, depending on the colour
reaction of creatinine with alkaline sodium picrate
solution, permit of the determination of creatinine
and creatine in blood-plasma and total blood in 20 c.c.
of blood. No difference in creatinine and creatine
content was found between arterial and venous blood.
J. H. Birkinshaw.
Determination of uric acid in blood. II.
J. D. B. H. van Assenraad (Pharm. Tijdschr. Ned.-
Indie, 1929, 6, 65—69; Chem. Zentr., 1929, i, 1974).—
The uric acid is oxidised to allantoin with potassium
ferricyanide in the cold; dextrose is not attacked
under these conditions. A mixture of serum (3 c.c.),
water (3 c.c.), and 1-65% uranyl acetate solution
(3 c.c.) is centrifuged, and 3 c.c. of the clear liquid is
treated with 2-5 c.c. of a solution containing 0-329 g.
of potassium ferricyanide and 6 g. of sodium car-
bonate per litre; after at least 5 min. 2 drops of
concentrated sulphuric acid are added, the solution is
diluted to 20 c.e., and the colour is compared with
that of standard solutions of uric acid which have
been similarly treated. A. A. Eldridge.

Determination of cholesterol [in blood], E.
Herzfeld (Schweiz, med. Woch., 1928, 58, 103—
110; Chem. Zentr., 1929, i, 2089—2090).— Serum is
treated dropwise with absolute alcohol, boiled, and fil-
tered, the residue being washed first with alcoholic
chloroform, and then with chloroform alone. The
residue on evaporation of the filtrate is dissolved in
warm chloroform. Aliquot portions diluted to vary-
ing degrees are tested by Liebermann’s reaction. In
disease of the liver and in diabetes the blood-chole-
sterol is high (300— S00 mg.-%),

A. A. Eldridge.

Determination of blood-cholesterol. G. Eet-
tich (Klin. Woch., 1929, 8, 362—363; Chem. Zentr.,
1929, i, 20S9).— The serum-cholesterol is hydrolysed
by AczeTs method, extracted with chloroform, and
the extract is subjected to Liebermann and Bur-
chard’s reaction, the green colour being compared in
an Autenrieth colorimeter. A. A. Eldridge.

Physico-chemical state of lecithin and chole-
steryl esters in blood-serum and -plasma.
M. A. Machebosuf (Bull. Soc. chim., 1929, [iv], 45,

BRITISH CHEMICAL ABSTRACTS.— A.

662—666).— The phosphoammolipm-protein previ-
ously described (this vol., 206, 838) is very resistant
to fractionation and is regarded as a compound of
lecithin and cholesteryl esters with plasma-proteins.
The lipins isolated by treating its solutions with
boiling alcohol to coagulate the proteins and then
extracting with ether are insoluble in water even in
presence of ammonia or serum-albumin, and yield
unstable milky aqueous suspensions from which ether
extracts the lipms. R. Brightman.

Inorganic constituents of the blood of pupse
of butterflies (Sphynx pinastri, Pieris brassicce)
and changes in the content of these constituents
during the pupal stage. L. Brecher (Bioehem.
Z., 1929, 211, 40—64).—In addition to a minute
quantity of sodium, the blood of the pup® of S.
pinastri contains the following average amounts of
inorganic material per 100 c.c. : potassium, 137-8 mg.,
calcium, 33 mg., magnesium, 56 mg., chlorine, 59-5
mg., phosphorus, 66 mg. (total phosphorus 207 mg.).
As regards the potassium, calcium, magnesium, and
inorganic phosphorus contents of the blood there is
no difference between male and female pup®. The
blood contains an excess of 0-050 g.-equiv. per litre
of bases which are presumably combined with organic
acids. During the period in which P. brassicce is
passing through the caterpillar and pupal stages there
is an increase in the potassium content, a decrease in
the calcium and chlorine contents, and a large decrease
in the magnesium content of its blood. The total
phosphorus content of the blood first falls, then rises
greatly during the same period. W. McCartney.

Serum-calcium in the negro. C. L. Harrell
(Amer. Rev. Tuberculosis, 1929, 19, 350—352).—The
average normal value was 10-93 mg. per 100 c.c.
(0-43 mg. higher than for white individuals); in sus-
pected tuberculosis the value was 9-8 mg.

Chemical Abstracts.

Micro-determination of calcium in serum and
plasma. B. Groak (Bioehem. Z., 1929, 212,
47—52).—The calcium in 0-1 c.c. of serum or plasma
is precipitated by ammonium oxalate and the excess
of permanganate left after the oxalic acid liberated by
sulphuric acid has been oxidised is determined by
addition of potassium iodide and titration with thio-
sulphate. The accuracy of the method (error £2-5%)
is greater than that of the Kramer-Tisdall process.

W. McCartney.

Composition of bone. VII. Equilibration of

serum solutions with calcium hydrogen phos-

phate. M. J. Shear, M. Washburn, and B.
Kramer. VIII. Conductivity titrations of cal-
cium ions. M. J. Shear, B. Kramer, and L.
Resnikoff (J. Biol. Chem., 1929, 83, 697—720,

721—735).—VIIl. On shaking either distilled water or
artificial serum with calcium hydrogen phosphate,
equilibrium is attained after 1 hr. The ionic solu-
bility product [Ca]"x[HPO04]"" is (3-2:i-0-1) X 10~ at
the ordinary temperature and (3-4+0-1) x 10"6 at 38°
for artificial serum. Serain which the product Cax P
(expressed in mg. per 100 c.c.) is less than 50 {i.e., all
rachitic sera) are under-saturated with respect to
calcium hydrogen phosphate. The results are discussed
in their possible relation to the process of calcification.
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VIIl. Normal conductivity titration curves were
obtained on adding solutions of sodium chloride,
sodium acetate, and sodium lactate to one of calcium
chloride; abnormal curves were obtained with
sodium citrate and calcium chloride, which affords
additional evidence for the supposed formation of a
slightly ionised soluble calcium citrate complex.

C.R. Harington.

Simple apparatus for the determination of
the alkali reserve of the blood. M. Schiesinger
(Biochem. Z., 1929, 212, 115— 126).—The apparatus
consists of a U-shaped tube one arm of which forms
the reaction vessel whilst the other (longer) arm,
which is a capillary tube, is graduated. By its use
the volume of carbon dioxide in 100 c.c. of blood is
directly obtained and with the help of the tables
given the alkali reserve can be calculated. One c.c.
of plasma is used. W. McCartney.

Determination of pa and carbon dioxide in
single small sample of blood-serum. A. T.
Shoh1 (J. Biol. Chem., 1929,83, 759— 763).— A special
apparatus is described which permits the determin-
ation of the pa of 0-1—0-2 c.c. of blood-serum or
plasma by the method of Hastings and Sendroy (A.,
1924, ii, 869) and the subsequent use of the same
sample for determination of carbon dioxide by the
manometric method of Van Slyke and Neill (A., 1924,
ii, 872). C. R. Harington.

Measurement of pB in flowing liquids. K.
Gollwitzer-Meier and W. Steinhausen (Pfliiger’s
Archiv, 1928, 220, 551—557; Chem. Zentr., 1929, i,
2337).—Measurements on circulating blood are
described. A. A. Eldridge.

Micro-determination of pR of blood and other
biological fluids. A. J. Sarite (J. Biol. Chem,,
1929,83, 765—772).— By means of a special apparatus
which enables minimal contact to be obtained between
the solution and a platinum electrode previously
saturated with hydrogen, equilibrium is reached so
rapidly as to obviate the difficulties due to the
evolution of carbon dioxide and the liberation of
oxygen from oxyhsemoglobin. It thus becomes
possible to make rapid electrometric determinations
of the p, of small amounts of blood, the results
obtained agreeing well with those of colorimetric
determinations. C.R. Harington.

e Acid-base equilibrium of the blood. 1. Nor-
mal variation in pa and carbon dioxide content
of blood-serum. |. P. Earle and G. E. Cullen.
Il. Changes in acid-base equilibrium during
the day. G. E. Cullen and I. P. Earie (J. Biol.
Chem., 1929, 83, 539—544, 545—559).— 1. In normal
individuals the pa of the blood-serum lies usually
between 7-4 and 7-5, not between 7-3 and 7-4 as
previously stated (A., 1922, ii, 672).

Il. There is a general tendency for an increase of
0-01—0-07 in the pa of normal human blood-serum
from early morning to late evening. Fluctuations
due to digestion are irregular, and moderate exercise
has little effect. C.R. Harington.

Determination of carbon in filtrates of precipi-
tated blood. J. Roche (Compt. rend. Soc. Biol.,
1929,100, 278—280; Chem. Zentr., 1929, i, 1844).—
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The filtrate after treatment of the blood with phospho-
tungstic acid is evaporated with sodium sulphate at
the ordinary temperature over sulphuric acid, the
residue being transferred to Nicloux’s apparatus for
the determination. The results are accurate to
1—2%. A. A. Eldridge.

Content of reducing substances in the blood of
some invertebrates. B. Kisch (Biochcm. Z.,
1929, 211, 292—294).—Only traces of reducing sub-
stances were found in the blood of Aplysia, but 0-01—
0-02 mg. per 100 c.c. was present in the blood of
Sipunculus, Carcimis, and EripKia.

J. H. Birkinshaw.

Blood-sugar of Selaehii. B. Kisch (Biochem.
Z., 1929, 211, 276—291).—Reducing substances in
the blood of Scyllium and Torpedo amount to 20— 40
mg. per 100 c.c. The amount is independent of the
fulness of the stomach and intestines. Extirpation
of the liver leads to a lowering of the blood-sugar to
5—10 mg. per 100 c.c. after several days. Asphyxia
causes hyperglycsemia, noticeable at 15° only after
1 hr., but earlier at higher temperatures. Water rich
in oxj'gen causes a still further increase in the blood-
sugar, which returns to normal only after several days.
The increase in sugar is derived from the liver, since
it does not arise when the sugar is removed. Adren-
aline causes marked asphyxia in Scyllium.

J. H. Birkinshaw.

Mitogenetic radiation of blood. A. Potozky
and . Zogline (Biocliem. Z., 1929, 211, 352—361;
cf. Gurwitsch and Gurwitsch, A., 1928, 914).—The
mitogenetic sources of radiation of mammalian blood
(in contrast to frog's blood) are of two kinds, namely,
glycolysis and oxidation of polypeptides. The failure
of the mitogenetic radiation of blood taken during
fasting is due to an inhibition of these two enzymic
processes. J. H. Birkinshaw.

Blood coagulation. XX. Inhibition of blood
coagulation by heparin. XXI. Blood coagul-
ation and the fluorine content of the blood.
B. Stuber and K. Lang (Biochem. Z., 1929, 212,
16—21, 96— 101).—XX. By checking glycolysis
heparin retards the coagulation of blood, very greatly
in vitro, less so in vivo. Intravenously injected it lias
no effect on the sodium, calcium, chlorine, or albumin
content of the blood.

XX1. In Kiel the blood of residents contains
fluorine and it coagulates more slowly than the blood
of residents of Freiburg-im-Breisgau, which contains
none. Kiel drinking water contains six times as
much fluorine as does Freiburg drinking water, and
fluorine is found in Kiel milk but not in Freiburg
milk. Since, also, the blood of hsemophilics and of
animals such as geese (of which the blood coagulates
very slowly) has a high fluorine content, it is con-
cluded that increase in the time of coagulation is due
to the presence of fluorine. W. McCartney.

Effect of alkali on oleate and taurocholate
haemolysis. K. G. Sen, A. C. Roy, and N. N.
Mitra (J. Indian Chem. Soc., 1929, 6, 489—494).—
The haemolysis of sheep’s erythrocytes by mixtures
of potassium oleate and sodium hydroxide varies con-
siderably with experimental conditions. When the
oleate concentration is comparatively small the
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hsemolytic action of the oleate-alkali mixture may
exceed that of the pure oleate. With medium con-
centrations of oleate the action of the mixture is
invariably lower than that of the pure oleate, whilst
with high concentrations of oleate the reverse action
takes place. The time-dilution curves often show
abnormalities. The time interval after which the
alkali is added to the oleate-corpusclo mixture is
important; the results obtained are similar to those
using normal serum (this vol., 951). It is suggested
that the acceleration of haemolysis by normal serum
is due to its alkali content. A retardation or acceler-
ation of taurocholate haemolysis is observed, using
small amounts of sodium hydroxide, depending on
whether the alkali is added to the corpuscles before

or after the hcemolyser. H. Burton.

Cold-ha&magglutmin. N. Yu (Acta Med. Kcijo,
1928,11, 23— 34).— Cold-agglutinin is the hoemagglut-
inin which reacts strongly at 0° but is not active at
37°. Rabbit scrum contains the auto-cold-ha&m-
agglutinin, but horse serum contains little. The
substance is not injured by heating for 30 min. at
60°, is slightly affected at 65°, and is destroyed at 70°.

Chemical Abstracts.

Content of complement compounds in dialysed
guinea-pig serum. Content of complement
compounds in tbe fractions obtained by precipit-
ation with ammonium sulphate. Content of
complement compounds in guinea-pig serum
fractionated by passing carbon dioxide through
it. Action of alcohol on the complement of
guinea-pig serum. H. Tokunaga (Acta Schol.
Med. Univ. Imp. Kyoto, 1928, 11, 273—286, 287—
296,297—312,313— 317). Chemical Abstracts.

Separation of cystine from histidine. Basic
amino-acids of human hair. H. B. Vickery
and C. S. Leavenworth (J. Biol. Chem., 1929, 83,
523— 534).—Cystine is more or lass completely pre-
cipitated by the metallic précipitants (particularly
silver) customarily employed for the isolation of
histidine and must therefore be expected to occur as
an impurity in preparations of the latter. Cystine,
however, whether partly racemised or not, forms an
insoluble copper compound, and can be conveniently
separated from histidine by boiling the solution with
cupric hydroxide. Human hair was hydrolysed with
hydrochloric acid, the greater part of the cystine was
removed by direct crystallisation, and the basic
amino-acids were then determined by the author's
method, utilising the above-mentioned copper com-
pound to remove the rest of the cystine; there was
then found histidine 0-5%, arginine 8-0%, and lysine
2-5% ; the cystine amounted to 16-5%.

C. R. Habington.

Composition of flesh of the Italian buffalo.
C. Colellaand M. Napolti (Arch. Soi. biol., 192S, 13
235—240; Chem. Zentr., 1929, i, 2197).—The follow-
ing values are recorded : water 75-96, dry residue
24-04, ash 1-15, total nitrogen 3;49, fatty acids 1-11,
total phosphorus 0TS6%. A. A. Eldridge.

Occurrence of anserine and carnosine in
reptiles and birds. F. A. Hoppe-Seyler, W.
and F. Ltnneweh (Z. physiol. Chem.,
1929, 184, 276—280),— Varying amounts of anserine

Linneweh,

BRITISn CHEMICAL ABSTRACTS.— A.

(this vol., 944) have been isolated by the method
previously described (loc. cit.)) from the muscle-
tissue of the hen, turkey, pigeon, crow, and crocodile.
Carnosine is probably not present in the muscle of
the goose and the above birds, but it has been isolated
from the boa constrictor (anserine not present) and
the crocodile. Anserine nitrate has m. p. 220—222°

(cf. loc. cit.). H. Burtox.
Generative glands. |. Tbe substance

CRH130sN6Me3 in testes. -S. Frankel and G.

Monasterio (Biochem. Z., 1929, 212, 61—65).—

Fresh tissue from testes is boiled with water con-
taining acetic acid, and the extract is concentrated
in a vacuum and mixed with warm alcohol. After
precipitation of gelatinous material the solution is
again evaporated in a vacuum until crystallisation

begins. The substance thus obtained has the formula
CsHi3« M e3, the methyl groups being attached to
nitrogen. Recrystallised from water, in which it is

easily soluble, it has m. p. 279°, and [<]* -j-173-91°.
It is a neutral substance sparingly soluble in alcohol.
It does not reduce anunoniacal silver solutions and it
fails to react with bromine or with many other eom-
monly used reagents. Fermentations by yeast are
not accelerated by the substance. W. McCartney.

Composition of bone skeletal substance. R.
lytement (Z. physiol. Chem., 1929,184, 132—442).—
The inorganic portion of hone consists principally of
basic calcium phosphate, 3Ca(P04)2,Ca(0H)2 with
smaller amounts of calcium carbonate and alkali
hydrogen carbonate. J. H. Birkinshaw.

Cholesterol content of mucous membrane of
human large intestine. M. Buarger and H. D.
Oeter (Z. physiol. Chem., 1929, 184, 257—260; cf.
this vol., 839).—The cholesterol content of the mucous
membrane is approximately 1-8% and is about three
times as great as the amount in the total intestinal
wall (cf. loc. cit.). Sterol esters are not detectable.

H. Burton.

Determination of cholesterol in gall-stones.
M. Aiazzi-Mancini (Biochem. Terap. sperim., 1929,
16, 9—13; Chem. Zentr., 1929, i, 1974).—The
cholesterol is extracted with ether and purified, or is
acetylatcd, arid the acid liberated by hydrolysis is
titrated. A.A.Eldridge.

Unsaponifiable substance. Il.  Unsaponifi-_
able substance, cholesterol, and fatty acid in'
incubated eggs. E. lgarashi (Sei-i-kwai Med. J.,
1929, 48, No. 1, 19—32).—Fertilised eggs of a par-
ticular hen contain large quantities of unsaponifiable
matter and more cholesterol than unfertilised eggs,
in which the two quantities are nearly equal. The
amino-acid contents are similar.
Chemical Abstracts.

Arachidonic acid in lipins of thyroid, adrenal,
and spleen. J.B. Brown (J. Biol. Chem., 1929,83,
777—7S2).—The fatty acids obtained by hydrolysis
of the lipins from thyroid, adrenal, and spleen were
converted into their methyl esters and the latter were
brominated. The amount of arachidonic acid,
calculated from the weight of ether-insoluble bromide,
was 0-4, 5-5, and 4-0% of the total fatty acids,
respectively. Arachidonic acid is the only highly
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unsaturated acid to occur in the lipins of the above-
mentioned organs. C.R. Harington.

A new highly unsaturated fatty acid in the
lipins of the brain. J. B. Brown (J. Biol. Chem,,
1929, 83, 783—791).—-Lipin from ox brain was hydro-
lysed and the fatty acid fraction esterified with methyl
alcohol; 10% of the original material was recovered
as cholesterol, and 24% as methyl esters which could
be distilled from 185° to 280°. Determination of the
ether-insoluble bromides indicated 11-5—18-4% of
highly unsaturated acids. Reduction of the ether-
insoluble bromides yielded a mixture of methyl
arachidonate and (possibly) methyl tetracosapen-
tenoate. C. R. Harington.

Cerebroside [content of brain]. P. Kimmel-
Stie1l (Biochem. Z., 1929, 212, 359—362).— During
the first 2 hrs. after removal of brain from an animal,
decomposition of cerebroside occurs with liberation of
reducing substances, and this must be taken into
account in determining the cerebroside content in
terms of the galactose liberated on hydrolysis.

P.W.Clutterbuck.

Influence of formalin fixation on lipins of
central nervous system. A.wei1 (J. Biol. Chem,,
1929, 83, 601— 609).— Preservation of central nervous
tissue in a 4% aqueous solution of formaldehyde
results in a progressive hydrolysis of the phosphatides,
the phosphoric acid passing into the fixing fluid; the
cerebrosides are scarcely affected, so that formalin-
fixed central nervous tissue contains an abnormally
high proportion of the latter compounds; this fact
accounts for certain histological phenomena hitherto
unexplained. C.R. Harington.

Effect of formalin fixation of organs on the
extractability of the lipins. P. Kimmelstiel
(Z. physiol. Chem., 1929, 184, 143—146; cf. Mlade-
novie and Lieb, this' vol.,, 591).—In alcohol-ether
extracts of organs fixed with formalin, low values for
phosphatides but normal values for cholesterol and
cerebrosides are obtained. J. H. Birkinshaw.

Protein-sulphuric acid ester in the liver.
S. Frankel and G. Monasterio (Biochem. Z., 1929,
211,264—269).—In an investigation of the substances
in ox liver of value in pernicious anamiia a peptide-
sulphuric acid ester was isolated. It contains the
tyrosine group and a carbohydrate group, but no
tryptophan, phenylalanine, or cystine.

J. H. Birkinshaw.

Protein-sulphuric acid ester from the anterior
lobe of the pituitary. S. Frankel and G. Mona-
sterio (Biochem. Z., 1929, 211, 259—263).— A sub-
stance resembling a globulin isolated from the anterior
lobe of the pituitary was found to be the sulphuric
acid ester of a protein. It contains tyrosine and
phenylalanine groups, but no tryptophan or cystine.
It promotes the clotting of blood.

J. H. Birkinshaw.

Mol. wt. of myoprotein, determined by Du
Noiiy’s surface-tension method. L. De Caro
(Atti R. Accad. Lincei, 1929, [vi], 9, 1025— 1029).—
Before reaching the corresponding dynamic value,
the surface tension of very faintly alkaline aqueous
solutions of the myoprotein of the dog exhibits three
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characteristic minima at the dilutions 1 :37,000,
1: 55,000, and 1:80,000. If these correspond with
the formation of unimolecular layers of different
orientations, the dimensions of the molecular parallel-
epiped are 225-6, 151-7, and 104-3 A., respectively,
the volume of the molecule is 3,569,513 X10-24 c.c.,
its mass 2,644,084 X10-24g., and the mol. wt. 16 X 105;
for the anhydrous myoprotein this value for the mol.
wt. is probably much too high. The proportion of
myoprotein in muscle is sufficient to cover approx-
imately the whole surface of the myofibrils with a
unimolecular layer. T.H.Pope.

Occurrence of preformed methylguanidine in
muscle tissue. S.A. Komarov (Biochem. Z., 1929,
211, 326—351).—Since in the isolation of methyl-
guanidine by the silver-baryta and the mercuric
acetate methods the possibility of oxidation of
creatine to methylguanidine is not excluded, the
presence of the base in muscle was shown by isolation
as the pure picrate by way of the picrolonate from
the phosphotungstate fraction of ox-muscle extract.
The best yield of the base was 0-06 g. per kg. of fresh
muscle. This represents only a portion of that
actually present. J. H. Birkinshaw.

Occurrence of muscle-adenylic acid and
hexosemonophosphoric acid (lactacidogen) in
the heart. K. Ponhie (Z. physiol. Chem., 1929,
184, 261—264).— Muscle-adenylic acid (Embden and
Schmidt, this vol., 591) has been isolated in 0-02%
yield from the muscle-tissue of ox heart by the method
of Embden and Zimmermann (A., 1927, 749). The
hexosemonophosphoric acid present has a smaller
rotatory power ([a]® +19-77°) than that isolated
from rabbit muscle (Embden and Zimmermann, loc.
cit.). H.Burton.

Distribution of argininephosphoric acid in
the musculature of invertebrates. 0. Meyerhoe
(Arch. Sci. biol., 1928, 12, 536—548; Chem. Zentr.,
1929, i, 2203).—The argininephosphoric acid, which
is present in the musculature of various invertebrates,
is decomposed by muscular activity; its distribution
in the invertebrates examined is recorded.

A.A.Eldridge.

Sodium, potassium, calcium, and magnesium
in muscle fluid and its ultra-filtrate. G.
Quagliariello (Atti R. Accad. Lincei, 1929, [vi], 9,
1029— 1030).—Konc of the sodium, about one third of
the potassium, and about two fifths of the calcium and
magnesium of the muscle fluid of the dog are present
in a form incapable of ultra-filtration. T. H.Pope.

Lipolytic action of saliva. B. Kortdajev and
Piku1t (Biochem. Z., 1929, 212, 53— 60).— Saliva from
fistulse in the parotid and submaxillary glands of dogs
has a distinct lipolytic effect on tri- and mono-butyrin
and on olive oil, that from the parotid gland having a
more powerful effect than that from the submaxillary.
The lipolytic action is independent of the kind of
food consumed and of the amount of amylolytic
enzyme in the saliva, is most vigorous at pa 7-6— 7-8,
and is destroyed when the saliva is boiled. Saliva
from fistulse of the parotid glands of dogs to which
dilute hydrochloric acid has been administered does
not hydrolyse fats. W . McCartney.
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Theories of hydrochloric acid formation in
the stomach. E. Hottander (J. Amer. Inst.
Homoeopathy, 1929, 22, 311—321).—Tho gastric
juice of an accessory stomach (Pavlov pouch) in dogs
had pa 0-90;,0-01 (0-55% HC1); identical values for
free hydrochloric acid and total acidity were obtained.
Neutral chlorides were absent. Hydrolysis of sodium
chloride occurred when similar isotonic solutions were
separated by the skin of a recently killed frog. The
results are discussed from the physiological point of

view. Chemical Abstracts.

Composition of “ histamine-gastric juice."
L. Grimbert and P. Fieury (Compt. rend. Soc.
Biol., 1929, 100, 312—314; Chem. Zentr., 1929, i,
2203).—After administration of histamine the gastric
juice contains an abnormal amount of protein, the
average nitrogen content being 14-4%.
A. A. Eldridge.
Determination of fat-splitting [activity] in
duodenal juice. A. Schmtdt-Ott and K. H.
Stauder (Deut. Arch. klin. Med., 1929, 163, 156—
160; Chem. Zentr., 1929, i, 2453— 2454).—The lipase
value of fasting duodenal juice is practically constant
(by Willstatter’s method, 0-64 unit); in non-path-
ological cases the value is greater during the digestive
process than during fasting. Bile has an activating
effect. In pathological conditions the results are
variable. A. A. Eldridge.

Determination of urinary sugar with ferment-
ation tubes. H. Meitcher (Apoth.-Ztg., 1929, 44,
305; Chem. Zentr., 1929, i, 1974).—The mercury
(5 g.) and yeast (0-3 g.) used with Lohnstein’'s tube
are accurately weighed, urine containing more than
1% of sugar is diluted with normal urine, and ferment-
ation is allowed to proceed for 9— 10 hrs. at 37° (cf.
Will, Apoth.-Ztg., 1929, 44, 56).

A. A. Eldridge.

Urine adialysate. H. Pribram (Biochem. Z.,
1929, 211, 412—419).—Intravenous injection of the
non-dialysablc portion of human urine into rabbits
produced miosis and a state of sleep.

J. H. Birkinshaw.

Nitrification of urine treated with clay and the
loss of free nitrogen which it undergoes. W.
Grodzinska (Bull. Acad. Polonaise, 1928, B, 251—
299).—Urine which lias been treated with clay, either
by being filtered several times through it or by keep-
ing in contact with it, allows the growth of nitrifying
bacteria, with consequent nitrification of part of the
nitrogen it contains, at higher concentrations than
does untreated urine, which at 10% concentration
exhibits an antiseptic action. The degree of nitrific-
ation depends on the concentration of the urine.
Cow’s urine whether treated with clay or not readily
gives up part of its nitrogen, this process being
independent of nitrification. W. 0. Kekmack.

Influence of feeding on certain acids in the
faeces of infants. 1. Comparison of effects of
human and modified cow's milk on the excretion
of volatile acids. J. R. Gerstley, C. C. Wang,
R. E. Boyden, and A. A. Wood (Amer. J. Dis.
Children, 1928, 35, 580—589).—The total titratable
acidity and volatile acid content of the fieces remain
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constant during feeding with human milk, but wide
variations follow the ingestion of cow’s milk mixtures.
Chemical Abstracts.
Amino-acid content of the blood in health and
disease. E. G. Schmidt (Arch. Int. Med., 1929,
44, 351—361).— The amino-acid content of the blood
determined by Folin’s colorimetric method employ-
ing sodium 3-naphthagmnone-4-.sulphonate does not
alter significantly from the normal in patients suffer-
ing from a considerable variety of diseases, including
renal diseases, with the exception of leuciemia and
acute yellow atrophy, in which cases it is considerably
increased. It is also concluded from the literature
that a rise in amino-acid content also takes place in
polycythasmia vera, and in poisoning from hydrazine
sulphate, “ synthalin,” chloroform, and phosphorus.
W. 0. Kermack.
Cancer and blood-lactic acid. E. Haintz
(Klin. Woch., 1929, 8, 546; Chem. Zentr., 1929, i,
2555).—In a case of cancer of the lower lip (male)
the blood-lactic acid value was 17-5 mg. per 100 c.c.,
the normal value being 19 mg. per 100 c.c.
A. A. Eldridge.
Lactic acid formation in tissue culture. E.
Demuth and 14. Meier (Biochem. Z., 1929, 212,
399—418).—Hen fibroblasts (of cartilage and heart)
and rat fibroblasts form considerably less lactic acid
in proportion to their increase in growth than rat
sarcoma and mouse carcinoma. In hen fibroblasts
the quotient lactic acid (mg.)/size of culture (mm.2
is dependent on the velocity of growth and on the
duration of the experiment. The more quickly a
culture attains a given size, the smaller is the quotient.
With equal velocity of growth the quotient increases
with the duration of the experiment. With slowly
growing fibroblasts and with rat sarcoma and mouse
carcinoma the quantity of lactic acid is dependent
on the size of the culture. P. W. Crutterbuck.

Mitogenetic behaviour of blood from car-
cinomatous animals. L. Gurwitsch and S.
Satkind (Biochem. Z., 1929, 211, 362—372).—The
blood of carcinomatous mice and men is found to
lack mitogenetic power. In the case of mice this
phenomenon belongs to the early tymptoms of
carcinoma. The enzymic processes on which the
mitogenetic radiation depends are inhibited in
carcinomatous blood. J. H. Birkinshaw.

Colloidal lead in cancer treatment. R. K.
Newman (J. Cancer Res. Comm. Univ. Sydney, 1929,
1,106— 113).—A review. Blair Bell’'s method of pre-
paring solutions of colloidal lead in the presence of
gelatin and calcium chloride is considered the most
satisfactory, and Wyard'’s failure to obtain results is
attributed to the fact that his preparation was not
truly colloidal. The effectiveness of a colloidal lead
preparation appears to lie in its ability to initiate
tumour regression. The only other preparation
which has been successfully used is the colloidal lead
orthophosphate of Ullman. P. G. Marshall.

Halibut tumour oil. E. D. Kamm (Rept. Lancs.
Sea-Fish. Lab., 1928, 125— 127).—The oil separated
from a lipoma found in the body-cavity of a halibut
(Hippoglossus vulgaris) was mobile and of a pale
yellow colour. It had nf, 1-4750, iodine value
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171-5, saponification equivalent 312-3, unsaponifiable
material 0-4%, in which was a slight trace of sterol(s)
precipitable by digitonin, but no squalene. Ail
approximate analysis of the fatty acids (methyl ester
fractionation) gave : saturated acids, CM 0-13%,
C16 9-81%, C18 5-2%; unsaturated acids, C1G C18,
Co0, C,2 (with respective average unsaturations of
—2H,~ —2-5H, -3-2H, -10H), 5-09, 42-09, 25-93,
and 10-71%, respectively. No trace of vitamin-M
was found, and negative results were obtained with
antimony and arsenic chloride colour tests. Small
absorption bands were shown at 2705 and
2775 A. and an inflexion at X 2896 A., indicating
probably the presence of a small amount of ergosterol.
E. Lewkowitsch.
Gymnema sylvestrc in diabetes mellitus.
R. N. Chopra, ] P. Bose, and N. R. Chatterjee
(Indian J. Med. Res., 1928, 16, 115—124).— Gymn-
emic acid, or an extract of the leaves of G. sylvestre
(which contain a substance which hydrolyses sucrose,
and an oxidase-like substance which acts on dextrose),
when administered subcutaneously to rabbits, does
not affect the blood-sugar. Chemical Abstracts.

Effect of uncooked starches on the blood-
sugar of normal and of diabetic subjects. II.
S. M. Rosenthal and E. E. Ziegter (Arch. Int.
Med., 1929, 44, 344—350).—Uncooked starch may
be administered in considerable quantities (50—
,75 g.) to normal or diabetic persons without appreci-
ably increasing the blood-sugar. In the majority of
cases, normal and diabetics, a slight fall in blood-
sugar occurs within 1 hr. after administration of the
starch. W. 0. Kermack.

Failure of a diabetic patient to utilise dried
artichoke powder. L. E. Westcott and E. C.
W ise (Arch. Int. Med., 1929, 44, 362—367).—The,
carbohydrate tolerance of the patient was not in-
creased by the administration of dried powdered
artichoke; it appears therefore that this powder has
no advantage over starch as a diabetic food.

W. 0. Kermack.

Effect of liver on the blood-sugar. H.Bilotner
and W. P. Murphy (J. Amer. Med. Assoc., 1929, 92,
1332— 1336).— Liver fractions effective in the treat-
ment of pernicious ansemia do not affect the blood-
sugar, whilst ineffective fractions behave similarly.
Liver treatment in diabetes lowers the blood-sugar.

Chemical Abstracts.

Pathological fat metabolism. [Il. Conditions
injwhich colloidal silver restrains phosphorus
fatty degeneration. C. Ciacco and G. Trimarchi
(Boll. Soc. Itab Biol, sper., 1928, 3, 106— 108; Chem.
Zentr., 1929, i, 2202).

Respiratory metabolism in infancy and child-
hood. VIII. Respiratory exchange in maras-
mus : basal metabolism. S. Z. Levine, J. R.
W ilson, and G. Gottschatt (Amer. J. Dis. Children,
1928, 35, 615— 629).

Millon reaction of urine in mental diseases.
H. Lieb and E. Sciiadendorff (Z. physiol. Chem.,
1929, 184, 108— 110; cf. Schemer, this vol., 465).—
The crystalline substance from the urine of patients
suffering from mental diseases isolated according to

Chemical Abstracts.
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Schemer’s method is sodium acetate. The Millon
reaction is due to impurity. J. H. Birkinshaw.

Cerebrospinal fluid in myxcedema. W. O.
Thompson, P. K. Thompson, E. Sitveus, and M. E.
Daitey (Arch. Int. Med., 1929, 44, 368—373).—In
myxcedema the protein content of cerebrospinal fluid
is high and is reduced after administration of thyroid.
The ratio of chloride in the fluid to that in plasma is
decreased by administration of thyroid to myxoedem-
atous patients; W. 0. Kermack.

Effect of prolonged ultra-violet irradiation in
experimental rickets. P. Schuiltzer (Biochem.
Z., 1929, 211, 445—453).—Young rats fed on a
rachitic diet for 23 weeks did not develop rickets
when irradiated with ultra-violet light, although
there was some osteoporosis. The treated rats grew
better than the control animals.

J. H. Birkinshaw.
Calcium and magnesium metabolism in
rickets. W. Schuter (Monatsschr. Kinderheilk.,

1928, 36, 25—41; Chem. Zentr., 1929, i, 2074).—
In a 14 months old child recovering from rickets the
average calcium retention was 0-523 g. CaO arid the
magnesium retention 0-229 g. MgO.
A. A. Eldridge.
Effect of parenterally administered organic and
inorganic phosphates in rickets. W. Heymann
(Z. Kinderheilk., 1928, 45, 232—241; Chem. Zentr.,
1929, i, 2074).— Of the phosphorus administered par-
enterally as sodium glycerophosphate, 50% is excreted
as inorganic phosphate in the urine of normal infants,
whereas up to 100% may be so excreted by rachitic
infants. In neither case is disodium hydrogen
phosphate retained. A. A. Erdridge.

Disturbance of phosphate metabolism in
rickets. IlI. Excretion of endogenous phos-
phate. [I1l1l. Blood-phosphate curves of rachitic
and non-rachitic infants after parenteral admini-
stration of organic and inorganic phosphate.
W. Heymann (Z. Kinderheilk., 1928, 46, 575—583,
5S4—587 ; Chem. Zentr., 1929, i, 2074).—The in-
organic phosphate content of body fluids is diminished
in rickets, whilst the excretion of endogenous phos-
phorus in the urine is twice as great as normally.
Increased hydrolysis of organic phosphates occurs in
rickets. The blood-phosphate curve is abnormally
fiat in rickets; organic phosphate and disodium
hydrogen phosphate gave similar results.
A. A. Eldridge.

Proteins in blood-serum and in pathological
serous fluids. C. Achard and A. Arcand (Compt.
rend., 1929, 189, 510—512).—Blood-serum contains
more albumin, globulin, and myxoprotein than does
the plasma of pathological serous fluids. It is con-
cluded that the proteins of serous fluids are derived
chiefly, although not exclusively, from the blood-
serum. A. A. Goldberg.

Analysis of a preputial stone. G. Soika (Arch.
Pharm., 1929, 267, 465— 467).—The stone, which
weighed 10-47 g., consisted of a hard core and a softer
shell. The chief constituents were calcium and
magnesium urates and calcium, magnesium, and
magnesium ammonium phosphates. S. Coffey.
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Calcium content of muscular tissue during
parathyroid tetany. H, H. Dixon, H. A. Daven-
port, and S. W. Dawson.(J. Biol. Chem., 1929, 83,
737—739).—No difference was observed between the
calcium content of the striated muscle of normal and
of parathyroidectomised dogs. C.

Muscle-phosphorus. 1. Distribution of
acid-soluble phosphorus compounds during
parathyroid tetany. H. A. Davenport, H. H.
Dixon, and S. W. Dawson (J. Biol. Chem., 1929,
83, 741—746).—No change was observed in the con-
tent or distribution of acid-soluble phosphorus in the
striated muscle of dogs as the result of parathyroid-
ectomy. C. D. Harington.

Correlation of calcium metabolism, para-
thyroid function, and chronic pulmonary tuber-
culosis. Il. P. Eriman (Tubercle, 1929, 10,
257—266).—In pulmonary tuberculosis the serum-
calcium varies within normal limits. Calcium re-
tention is promoted by the administration of calcium
or parathyroid extract over long periods.

Chemical Abstracts.

Course and duration of experimental uraemia
and salt content of the brain cortex. E.Kerpel-
Fronius and E. Leovey (Arch. exp. Path. Pharm.,
1929, 144, 372—380; cf. this vol., 345).—In experi-
mental uraemia of rabbits brought about by ligation
of the ureters, the sodium chloride in the grey sub-
stance of the brain is increased by 16-8% and in the
white substance by 12-7%. The corresponding figures
for residual nitrogen are 142% and 93%, respectively.
Ingestion of sodium chloride or of carbamide acceler-
ates death, but does not otherwise essentially alter
the findings. W. 0. Kermack.

Colloidal gold for use in Lange’s reaction.
Use of electrodialysed water in preparation of
gold sols. D, Wernicke and F. Modern (Anal.
Asoc. Quim. Argentina, 1928, 16, 247—256).—In
order to prepare gold sols for use in Lange’s reaction
(with cerebrospinal fluid), distilled water electro-
dialysed through parchment paper is employed with
ood results. Collodion membranes cannot bo used,
f dextrose is used as the reducing agent and the
boiling of the alkaline solution is prolonged before
addition of the gold salt, the sol obtained is less
sensitive in Lange’s reaction, but more sensitive to
the addition of salts. K. K. Callow.

Ratio of urea-nitrogen to non-protein-nitrogen
in the blood in normal pregnancy. W. Denis,
E. L. King, and F. Briggs (Amer. J. Obstet. Gyn.,
1929, 17, 386—391).—In normal pregnancy there is
usually a slight decrease in the non-protein-nitrogen
(&) and a large decrease in the urea-nitrogen (6) of
the blood. During pregnancy the ratio b :a dimin-
ishes, whilst after parturition it increases.

Chemical Abstracts.

Effect of age on the rate of dying of skeletal
muscles. C. F. Faitey and G. van W aoenbn
(Z. physiol. Chem., 1929, 184, 209—218).—The rate
at which the power of synthesising hexosedipliosphoric
acid is lost by the muscle of the rat and calf on keep-
ing depends on the animal’s age, being greater the
younger is the animal. The rate falls more quickly at
18° than at 0°. J. H. Birkinshaw.

It. Harington.

BRITISH CHEMICAL ABSTRACTS.— A.

Combination of carbon dioxide with muscle;
its heat of neutralisation and its dissociation
curve. G. Stetta (J. Physiol., 1929, 58, 49— 66).—
The neutralisation of 1 mol. of carbonic acid in
resting or fatigued muscle gives rise to 9400 g.-cal.,
75% of which must be due to neutralisation of muscle-
protein and 25% to inorganic buffers. The carbon
dioxide dissociation curves of frog’s muscle indicate
that the interior of muscle is more acid than blood at
the same pressure of carbon dioxide. Between pB7
and 8, the hydrogen-ion concentration of muscle is
proportional to pressure of carbon dioxide.

E. Boyland.

Is there a definite relationship between lactic
acid- and ammonia-formation in muscle con-
traction ? M. Lehnartz (Z. physiol. Chem., 1929,
184, 183—195).—The ammonia formed by isotonic,
auxotonic, or isometric stimulation of frog’s gastro-
cnemius depends on the interval between successive
stimuli. For 100 stimuli at 4 sec. intervals no
ammonia is formed; the amount is considerable -with
1lsec. intervals. The lactic acid/ammonia ratio varies
from 9—22 with 1 sec. intervals to infinity at the
longer intervals. J. H. Birkinshaw.

lactic acid in athletics. |I.
Snapper and A. Grunbattm (Dout. med. Wocli.,
1929, 55, 181; Chem. Zentr., 1929, i, 1710).—In
athletics lactic acid (1—2 g.) is almost always elimin-
ated. In short exercise it is excreted in the urine,
whilst in long-continued exercise it is eliminated
chiefly through the skin. During rest the sweat has
a high lactic acid (0-25—0-3%) and a low chlorine
(up to 0-16%) concentration; during work the corre-
sponding values are 0-1% and 0-27— 3-5%.
A. A. Eldbidge.

Excretion of acids in the urine during work.
I1l. Excretion of phosphorus during work of
varying intensity. M. S. Desnitschenko and
N. P. Ivosmin (Biochem. Z., 1929, 212, 87—95).—
Short periods of vigorous muscular activity cause
the inorganic phosphorus content and the acidity of
human urine to increase. Exceptions to this rule
may occur, and the volume of the urine, the nature
of the activity, the experimental conditions, and the
state of combination of the phosphorus must be
taken into account when the metabolic changes are
being considered. W. McCartney.

Elimination of

Physico-chemical phenomena during regener-

ation. Il1l. Buffering [effects] in the tissues of
regenerating limbs of axolotl. N. Okunefe
(Bioehem. Z,, 1929, 212, 1— 15).—In the regener-

ating limbs of axolotl the buffering power of the
tissues as compared with that of normal tissues
increases during the first three weeks, and during this
period, in addition to the normal maximum of buffer-
ing power (pji between 6 and 7), a second maximum
(pn between 5 and 6) is encountered. The acidosis
of the first two days of the regeneration period is
accompanied by increase of buffering power; there
follows, in the period between the two waves of
acidosis (third and fourth days), a slow increase of
buffering power, and this reaches its maximum at
the time of the second, wave of acidosis (fifth to
eighth day). Normal values are attained at the
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end of the third week after amputation, i.e., one
week before the return of normal reaction. The
increase in buffering power in the initial stages of
regeneration may be due either to local accumulation
of decomposition products of proteins or of cartilage
or to increase in the adsorptive powers of the tissues.
W. McCartney.
Source of lactic acid in the central nervous
system. H. Jungmann and P. Kimmelsteel (BiO-
chem. Z., 1929, 212, 347—358).—The changes of
lactic acid, inorganic phosphorus, cerebroside, and
glycogen contents of freshly-removed brain are
investigated after keeping for 1 min. and 1 hr,,
respectively. A few seconds after removal the lactic
acid content of brain increases very rapidly and the
glycogen content decreases and then remains con-
stant. When the lactic acid and glycogen values
have attained their maximal and minimal values the
cerebroside content decreases slowly. The inorganic
phosphorus increases considerably. The lactic acid
of brain arises most probably from glycogen and not
from cerebroside-galactose, since the breakdown of
the latter is too slow to account for the rapid formation
of lactic acid. P. W. Clutterbuck.

Carbohydrate exchange and degradation of
the dextrose molecule. E. Schneider and E.
Widmann (Klin! Woch., 1929, 8, 536—541; Chem.
Zentr., 1929, i, 2204).— After intravenous injection of
dextrose into dogs the blood-sugar rises to a smaller
extent than is anticipated; the lactic acid remains
constant. Injection of dihydroxyacetone affects
neither the blood-sugar nor the lactic acid, presum-
ably being converted immediately into carbon dioxide
and water. Lactic acid is first converted into the
alkali salt and then transformed into glycogen, which
is stored by the liver; repeated injection of small
guantities of lactic acid gradually raises the blood-
sugar, the storing capacity of the liver for glycogen
being overstepped. Intravenous injection of a small
guantity of methylglyoxal does not affect the blood-
sugar or lactic acid; repeated doses gradually raise
the blood-sugar and lactic acid and diminish the
alkali reserve. A. A. Eldridge.

Physiological efficiency of lactose, lactic acid,
and sucrose, and the influence of these sub-
stances on resorption of nutrients by ruminants.
W. Voitz and H. Jantzon (Z Tierziicht., 1929, 11,
13 pp.; Chem. Zentr., 1929, i, 2440).—The physio-
logical efficiency for ruminants was 77-7, 62-0, and
62-5%, respectively, of the energy content.

A. A. Eldridge.

Resorption of pentoses in nutrition, and the
assimilation of pentoses. A.Roche (Compt. rend.
Soc. Biol., 1929,. 99, 1973—1976; Chem. Zentr.,
1929, i, 1709).— In experiments with animals, xylose
and arabinose passed into the blood, but pentose was
not detected in the blood after administration of
xylan or araban. A. A. Eldridge.

Furan compounds derived from sugars. [IllI.
Fate of acetoxymethylfurfurylideneacetic acid in
animal organism. J, Karashima (Z. physiol.
Chem., 1929, 184, 265—267; cf. A., 1927, 1107).—
Administration of sodium co-acetoxyraethylfurfuryl-
ideneacetate (this vol., 450) to the dog leads to the
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excretion in the urine of 16-9—29-6% of o-carboxy-
2-furfurylideneacetic acid +H ,0, decomp. 235°, m. p.
(anhydrous) 277°; with the rabbit or hen 11-2—
32-1% of hydroxymethylfurfurylideneacetic acid (loc.
cit.). is excreted. H. Burton.

Metamorphosis of insects. J. Hatirer (Acta
Biol. Exp., Warsaw, 1928, 2, 225—315).—The per-
centage compositions of Deilephila euphorbia: larvse,
pupae, and imagos are respectively as follows : water
79, 75, 68-25; fats 3-5, 3-83, 6-10; nitrogen 1-54,
2-21, 3-34; protein 9-375, 13-30, 19-7; chitin 0-676,
1-30, 3-13; ash 0-90, 1-175, 1-90, and non-nitrogenous
extractives 6-55, 5-435, 0-92. The total energy used
up during metamorphosis is a fairly constant quantity
per unit body-weight of different insects and amounts
in this case to 1833 g.-cal., of which 32-5% is supplied
by fat and 67-5% by other substances. During the
stage of pupation, 44-8% of the energy requirements
are supplied by fat, 13% by protein, and 42-2% by
carbohydrates, whilst in the pupa stage only 21-6%
is given by fat, 41-3% by proteins, and 37-1% by
carbohydrates. The average percentage composition
of the mature butterflies on death from inanition is :
water 55-7, fat 4-5, nitrogen 4-96, protein 28-1, chitin
7-5, ash 3-08, and non-nitrogenous extractives 1-04.
During the period of inanition, 964 g.-cal. are used,
of which 499 are supplied by fat, 435 by protein,
and 26 by carbohydrates. R. Truszkowski.

Chemical composition of the hsemolymph of
Deilephila euphorbia: larvae. A. Moklowska
(Acta Biol. Exp., Warsaw, 1929, 3, 241—253).—
The following values in mg. per 100 c.c. are found for
the hsemolymph (d 1-031) of the larva of D. euphorbia :
total nitrogen 11S0, protein-nitrogen 825, non-protein-
nitrogen 355, amino-acid-nitrogen 170, uric acid 14,
dextrose (?) 127, calcium 41-25, magnesium 43-5,
iron 5-S, ionic chlorine 48-6, phosphate-phosphorus
12-05. The amino-acid content is px-actically inde-
pendent of conditions of nutrition. In the pupal
stage, the protein-nitrogen content remains constant,
whilst the uric acid content falls almost to zero,
pointing to a sharp decrease in protein metabolism.
The protein content of the hsemolymph of fully grown
larvse falls to one half after 4—5 days of inanition,
whilst amino-acid, uric acid, and non-protein-nitrogen
contents remain constant. These differences between
artificial and physiological inanition are confirmed
by refractometric measurements, very similar read-
ings being obtained in artificial inanition and during
moults (46 and 37) and in fed larvae and pupae (61-5
and 65). R. Truszkowski.

Normal standard of the gastric functions in
Egyptians. A. Bey, M. Gaafar, and H. Erean
(J. Egyptian Med. Assoc., 1929, 12, SO—88).—In
experiments on 100 normal individuals (19— 26 years),
using the fractional test-meal devised by Rehfuss,
the volume of resting gastric juice varied between
3 and 200 c.c. (average 59 c.c.). The average free
acidity was equivalent to about 12 c.c. of 0TJV-
sodium hydroxide, whilst the average for total acidity
was 30 c.c. No case of achlorhydria was observed.
Hypertonic stomachs have a normal acidity, whilst
hypotonic stomachs have an acidity which is either
normal or increased. P. G. Marshall.
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Production of ammonia from amino-acids in
surviving organs. A. Bornstein and H. F.
Roese (Biochem. Z., 1929, 212, 127— 136).—When
surviving livers, lungs, or limbs from fasting dogs
are perfused with blood from fasting dogs the ammonia
content of the blood either does not change or falls
slightly. If glycine is added to the blood the ammonia
content increases, very greatly in the liver (up to
100 times normal), slightly in the lungs, and not at
all in the limbs. Alanine, asparagine, and aspartic
acid act like glycine, but leucine has no effect, at any
rate in the liver. W. McCartney.

Decomposition, of proteins and amino-acids of
food as measured by the ammonia [content] of
the blood. A. Bornstein (Biochem. Z., 1929, 212,
137— 148; cf. preceding abstract).— Intravenous ad-
ministration of glycine, alanine, or asparagine to
fasting dogs is followed, in a few minutes, by con-
siderable increase in the ammonia content of their
blood. The urea content of the blood also increases,
but after a longer period. Oral administration of the
amino-acids leads to the same results, but after much
longer periods (about 1 hr.). Similarly, feeding with
raw fat-free meat causes increase in the ammonia
and urea contents of the blood after 4—5 hrs.

W. McCartney.

Exclusive meat diet. Effect on carbohydrate
tolerance. Effect on blood constituents. E.
Toistoi (J. Biol. Chem., 1929, 83, 747—752, 753—
758).— After 1 year on an exclusive meat diet the
carbohydrate tolerance was diminished, but returned
to normal after 2—4 weeks’ resumption of a normal
diet. No significant changes in the composition of
the blood were observed except for an increase in the
fats and cholesterol; these abnormalities also rapidly
disappeared on return to normal food.

C. R. Harington.

Variation of glutathione in isolated organs. |I.
S. Visco and S. Castagna (Boll. Soc. Ital. Biol,
sperirn., 1928, 3, 282—283; Chem. Zentr., 1929, i,
2203).—In the isolated liver the glutathione content
is diminished during the first 12 hrs.; this is followed
by an increase over the original value and a final
diminution. A. A. Eldridge.

Crystalline tripeptide from living cells. M.
Dixotr and N. U. Merdrum (Nature, 1929, 124,
512).—Unlike impure glutathione, pure glutathione
does not catalyse the oxidation of the proteins of
thermostable muscle preparations. The crystalline
reduced form is auto-oxidisable owing to the presence
of traces of catalytic metals, but is rendered stable
towards oxygen by treatment with kaolin owing to
removal of the metals by adsorption.

A. A. Eldridge.

Role of the liver in the metabolism of purine
substances. Parotjtek (Acta Med. Scand., 1928,
68, 79—95; Chem. Zentr., 1929, i, 1836).—When
minced liver is kept at a constant temperature for
several hours the uric acid content increases. If uric
acid is added, a considerable part of it disappears.
Autolysis of minced liver leads to an increase in
ammonia, non-protein-nitrogen, and hydrogen-ion
concentration. A. A. Eldridge.

BRITISH CHEMICAL ABSTRACTS— A.

Changes in the amount of carotinoids in hen’s
eggs during incubation. H. von Euter and
H. Hertstrom (Biochem. Z., 1929, 211, 252— 258).
—The colours (measured in a tintometer) produced
when antimony trichloride acts on chloroform solu-
tions of xanthophyll and of lutein are very similar.
Spectroscopic examination shows that the amount of
lutein in the yolks of incubating eggs changes only
slightly between the sixth and the twelfth days, and
up to the twelfth day there is little or no consumption
of lutein. Lutein exhibits specific growth-promoting
properties. W. McCartney.

Metabolism of the hexone bases and the origin
of the purine nucleus in the development of hen’s
eggs. G. Russo (Arch. Sei. biol., 1927, 10, 128—
137; Chem. Zentr., 1929, i, 2200).—During the
embryonic development of the hen there is a marked
diminution of arginine and histidine. Since only a
fraction of this serves for the production of guanidine
and creatine, the remainder is regarded as the pre-
cursor of pyrimidine and purine, both of which
increase during the process. A. A. Eldridge.

Embryonic metabolism. 1V. Basic amino-
acids of the hen’'s egg during development.
H. 0. Catvery (J. Biol. Chem., 1929, 83, 649— 656).
—The arginine content of the hen’s egg remains con-
stant throughout the whole period of development.
Determinations of histidine and lysine gave incon-
sistent results, but there is a general tendency for
both these bases to diminish in amount during
development. Arginine therefore is not a precursor
of purines, whilst histidine may be.

“C. R. Harington.

Embryochemical investigations with the in-
jection method. 1. Uric acid formation in the
hen’'s embryo. M. Tomita and M. Takahashi
(Z. physiol. Chem., 1929, 184, 272—275).— Injection
of solutions of carbamide, lactic or tartronic acid
into eggs and incubation for 14— 19 days causes an
increase in the amount of uric acid in the allantoic
liguid and embryo. A mixture of carbamide and
tartronic acid gives under parallel conditions a greatly
increased amount of uric acid.- The changes involved
are probably: lactic acid tartronic acid
farbaciije” dialui'ic acid cart)ll,'"le> nrjo acid (cf. Wiener,
Hofmeister's Beitrage, 1902, 2, 42).

“ Internal cycle” of iodide in man. E.
Berger (Klin. Woch., 1929, 8, 118—119; Chem.
Zentr., 1929, i, 2075).—In 1*5 hrs. after the injection
of alkali iodide 90-6 mg. of iodine were excreted by
the kidneys, and 32*6 mg. through the gastric glands.
The quotient 100T/CI' is for the blood 1-36, stomach
7-S3, and urine 9-65— 48-6. A. A. Eldridge.

Behaviour of iodine in body fluids after in-
gestion of alkali iodides and iodoproteins. G.

H. Burton.

Barkan and W. Leistner (Klin. Woch., 1929,
8, 117—118; Chem. Zentr., 1929, i, 2075).— After
administration of alkali iodide intravenously or
perorally, “ organic ” iodine was not found in the

blood or urine. Feeding of rabbits and dogs with
iodised protein is followed by the appearance of some
“ organic ” iodine in the blood and particularly in
the urine. A. A. Eldridge.
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Radium content of some foodstuffs. E.
Burkser, M. Schapiro, and K. Bronstein (Biochem.
Z., 1929, 211, 323—325).—The radium content of
various animal and vegetable foodstuffs, determined
by the emanometer, was in all cases of the order
10~16%. J. 1.

Boundary surface energy and activity in a
protoplasm model. V. Efimov and P. Rehbinder
(Biochem. Z., 1929, 211, 154— 162).—Using Niren-
stein’s mixture (Pfluger's Archiv, 1920, 179, 233)
and the apparatus of Rehbinder (J. Biol. Med. exp.,
Moscow, 1927, 4, 939) the boundary surface tensions
of aqueous solutions of dyes (neutral-red, toluidine-
blue, crystal-violet, formyl-violeb, trypan-blue, fuch-
sin-S) have been measured. The boundary surface
activities of these dyes at the interface Nirenstein’s
mixture-agqueous solution run parallel to their
coefficients of distribution in the two phases, i.e., to
their staining powers. The limit of adsorption is
reached at low concentrations and corresponds witli
complete saturation of the interface with oriented
molecules of the dye. The results of parallel experi-
ments showed that many dyes which exhibit great
boundary surface activity at the interface aqueous
solution-oil are almost or quite inactive at the surface
aqueous solution-air. The biological consequences
of this are emphasised. W. McCartney.

Swelling of [cod] fish skins in solutions of
inorganic and organic acids. J. C. Kernot
and J. K naggs (with Appendix by M. Kaye) (Proc.
Roy. Soc., 1929, B, 105, 280—-297)—Measurements
have been made of the degree of swelling undergone
by cod skins (in the fresh or dried condition or after
treatment with sodium hydroxide solution and sulphur
dioxide solution), when immersed in dilute solutions
of hydrochloric acid, sodium hydroxide, or organic
acids. In solutions of hydrochloric acid or sodium
hydroxide dry or treated skins swell more than wet,
whatever the concentration of the acid or alkali, but
dry skins swell more than treated skins between
pa 3-5 and 8-0. With dry skins the percentage
swelling is practically constant in the range pa
1—1P0. With all skins, below pR 4-0 and above
p,i 11-0, considerable quantities of nitrogen go into
solution. With fatty acids (acetic, propionic, and
butyric) the swelling of wet and treated fish skins
increases with the mol. wt. of the acids, the swelling
of the treated being three to four times as great as
that of the wet skins at the same pn- In the case
of dry skins, the swelling is greater with acetic acid
and least with butyric acid. The following acids
have also been employed : mono-, di-, and tri-chloro-

Birkinshaw.

acetic, lactic, pyruvic, oxalic, tartaric, citric, and
salicylic. It has not been possible to explain com-
pletely the complicated results observed. Cod skin

differs histologically from mammalian skin in that
the fibres are not interwoven, but are arranged in
layers, the fibres of one layer being at right angles
to those of the next and being held together by an
occasional fibre. The structure is irreversibly altered
by drying and by treatment with alkali followed by
sulphur dioxide. Cod skin contains very small
amounts of elastic fibre tissue and no fatty material.

W. o.

Ivermack.
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Biometry of calcium, inorganic phosphorus,
cholesterol, and lipoid phosphorus in the blood of
rabbits. [1ll. Influence of various types of light
environment. A. R. Harnes (J. Exp. Med., 1929,
49, 859—882).— After an accommodation period
following exposure to light, the effects may be grouped
in the order : ultra-violet light, Cooper-Hewitt lamp
light or daylight, total darkness.

Chemical Abstracts.

Changes in the ion content of organs [of
animals] exposed to irradiation and to the
climate of high altitudes. A. Loewy and L.
Pincussen (Biochem. Z., 1929, 212, 22— 34).— Rats,
some of which were kept under normal conditions,
some exposed to ultra-violet irradiation, and some
living in air kept at a pressure of 0-5 atm. were
allowed to grow under otherwise identical conditions
in Berlin and in Davos. Determinations of the
potassium, calcium, and magnesium contents of their
livers, lungs, hearts, kidneys, and hind-leg bones
showed that irradiation, and still more reduced atmo-
spheric pressure, cause absolute increase in the calcium
contents and absolute decrease in the potassium con-
tents of these parts of the body. The favourable
effects, in disease, of irradiation and of the climate
of high altitudes may be related to these changes.

W. McCartney.

Stimulation of metabolism by alcohol. L. D.
Seager, D. J. Verda, and W. E. Burge (SCienCE,
1929, 69, 383—384).— Direct determinations with
goldfish show that ethyl alcohol stimulates sugar
metabolism to nearly the same extent as do fat and
protein. L. S. Theobald.

Adrenaline content of blood during narcosis.
H. Schiossmann and H. Mugge (Arch. exp. Path.

Pharm., 1929, 144, 133— 141).—The increase of
adrenaline in the peripheral arterial blood which
occurs during anaesthesia (chloroform, ether, or

acetylene) is due to liberation of adrenaline by the
adrenals, not by direct action of the anaesthetic, but
as the result of the lowering of the blood-pressuro.
W. 0. Kermack.
Detection of veronal in urine. A. Kuhn
(Deut. Z. ges. gerichtl. Med., 1929, 13, 115—123;
Chem. Zentr., 1929, i, 2562— 2563).— The urine (100
c.c.) is acidified with sulphuric acid and treated with
potassium permanganate solution until the precipitate
no longer redissolves. After 5—10 min. the pre-
cipitate is removed with hydrogen peroxide, and the
liquid is then evaporated in a vacuum to 20— 30 c.c.
After repeated (mechanical) extraction with ether
the united ethereal extracts are evaporated and the
veronal is purified with animal charcoal followed by
sublimation. Tho yield is 85—95%.
A. A. Eldridge.
Oxidation of dextrose in phloridzin glycosuria.
W. M. Boothby, C. M. Withemj, and H. E. C.
W itson (J. Biol. Chem., 1929, 83, 657— 679).— Com-
plete phloridzinisation raises the basal metabolic rate
of dogs as much as 90% above the normal level;
administration of dextrose to dogs in this condition
causes a decrease in the heat production and an
increase in the respiratory quotient corresponding
with oxidation of 18—25% of the ingested sugar.
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Since the dextrose accounted for by oxidation and
excretion was not in excess of that administered, no
evidence was obtained of the conversion of fat into
sugar. C. ft. Harington.

Effect of small doses of phloridzin on the
excretion of nitrogen. P. Thomas, M. Maleva-
naia, and R. Imas (Compt. rend. Soc. Biol., 1929,
100, 375—377; Chem. Zentr., 1929, i, 2202).—In
addition to excretion of sugar, phloridzin causes an
increase in the total nitrogen, particularly urea-
nitrogen, dependent on the dose. There is also
increased elimination of creatinine. Protein degrad-
ation is of greater importance than glycosuria in
phloridzin poisoning. A. A. Eldridge.

Ammonium chloride acidosis. H. Dennig,
D. B. Ditr, and 1. H. Taibott (Arch. exp. Path.
Phai-m., 1929, 144, 297—310).—When ammonium
chloride is administered to a normal person marked
acidosis is present during the first 5—-7 days, and an
excess of sodium and potassium is excreted in the
urine, most of the acid being neutralised by these
bases. By the second week the production of
ammonia by the. body has increased so that the
hydrogen-ion concentration of the blood is again
normal and the excessive secretion of sodium and
potassium ceases. It therefore appears that during
acidosis the production of ammonia increases only
slowly and reaches its maximum in 5—7 days. In
the same way when the administration of ammonium
chloride is stopped after 2 weeks, the excess pro-
duction of ammonia by the body does not cease at
once, but drops only gradually, so that alkalosis is
produced, which gradually disappears.

W. O. Kermack.

Action of caffeine on membranes and proteins.
H. Bruhit (Biockem. z., 1929, 212, 291— 317).—
Piltration experiments using collodion membranes
on which protein had been deposited showed a
reversible increase of permeability in presence of
caffeine and also on displacement of the pa to the
isoelectric point of the protein, the former being due
to changes of the degree of dispersion of the protein
covering the pore walls and the latter to changes of
the degree of swelling. Caffeine increases the degree
of dispersion of such colloids and increases the
solubility of amino-acids, probably on account of
the formation of complex compounds having a greater
solubility, the complex formation being demonstrable
by compensation dialysis in the case of proteins and
by f.-p. determinations in the case of amino-acids.
The diuretic effect of caffeine is explained in terms
of the results of these filtration experiments.

P. W. Crutterbuck.

Alteration of the basal metabolism onimbibing
chicory and chicory-coffee beverages. S.
Schimmel, M. Dye, and C. S. Robinson (Z. Unters.
Lebensm., 1929, 57, 576—584),— Addition of chicory
to coffee does not hinder extraction of caffeine and
caffetannic acid from the latter. Ingestion of 200 c.c.
of water at 50— 60° has no effect on the basal meta-
bolism; 200 c.c. of coffee infusion prepared from
20 g. of coffee containing 0-25 g. of caffeine raised the
basal metabolism about 6%. Addition of 10% of
chicory did not alter this effect, and an infusion of
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10 g. of chicory in 200 c.c. of water had no effect by
itself. W.J. Boyd.

Action of pilocarpine on the blood-sugar.
J. Szep (Arch. exp. Path. Pharm., 1929, 144, 277—
282).— The blood-sugar of a rabbit (2—3 kg.) falls
after the subcutaneous administration of 1 mg. of
pilocarpine, whilst if larger doses are administered a
rise in blood-sugar precedes a fall. When 1-5 mg. of
pilocarpine is administered through a stomach tube
arise in blood-sugar takes place, but when fed without
a tube the blood-sugar falls. The rise is the result
of irritation by the tube. W. 0. Kermack.

Metabolism of heart-muscle. 1. Heart-
glycogen. M. Haendel and A. M ttntit.a (Biochem.
Z., 1929, 212, 35— 46).— The glycogen contents of the
heart-muscle, skeletal muscle, and liver and the sugar
content of the blood of dogs receiving intraperitoneal
injections of dextrose to which digitalis, ouabain,
caffeine, camphor, calcium chloride, potassium
chloride, adrenaline, insulin, or thyroxine had been
added have been determined. Digitalis caused
considerable reduction in heart-glycogen, but not in
muscle- or liver-glycogen. Ouabain, in large doses,
caused mobilisation of glycogen generally, in small
ones, reduction in heart- and liver-glycogen. Large
doses of camphor reduced all the glycogen values, but
small doses had no effect on the heart-glycogen. The
action of caffeine was similar to that of camphor, but
the former acted more powerfully on muscle-glycogen.
Potassium chloride had no effect on heart-glycogen
but reduced muscle- and liver-glycogen. Calcium
chloride greatly reduced heart-glycogen aiid, in large
doses, muscle- and liver-glycogen also. Adrenaline
had a general mobilising effect on the, glycogen.
The heart-glycogen was not affected by insulin.
Thyroxine had little effect on the glycogen content
of the heart, but it reduced the muscle- and liver-
glycogen. Ouabain, camphor, and calcium chloride
caused hyperglycemia. Potassium chloride caused
hypoglycemia. W. McCartney.

Action of antimonycompounds on the adrenals.
R. N. Chopra, J. C. Gupta, and S. G. Choudhury’
(Indian J. Med. Res., 1928, 16, 441—446).—With
rabbits intravenous injection of organic antimony
compounds causes an increase in the adrenaline
content of the adrenals. Chemical Abstracts.

Cobalt and blood. Krara Walttner and Kari
Wattnbr (Klin. Woch., 1929, 8, 313; Chem. Zentr.,
1929, i, 2069).— A toxicological study of the effect
on the blood of rats of ingestion or injection of cobalt
salts. A.A. Eldridge.

Preparation of colloidal lead. D. Ganassini
(Arch. 1st. Biochim. Ital., 1929, 1, 3— 12).— Colloidal
lead stabilised by means of sodium thiosulphate
exhibits perfect colloidal properties and very gradual
maturation. It undergoes partial sulphuration, which
becomes very slow in presence of gelatin, affects less
than one fourth of the metal in a month, and is not
complete after 6 months. The preparation is more
stable than any other yet described. The traces of
lead sulphide formed on ageing are not toxic and do

not diminish the biological activity. T. H. Pope.
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Colloidal lead in toxicological tests. G.
Lorenzeni (Arch. 1st. Biochim. Ital., 1929, 1, 13—
26).—Ganassini’'s colloidal lead (preceding abstract)
is harmless in therapeutic doses, rabbits tolerating
doses sixtyfold those given to human beings. Even
in the colloidal state, lead hydroxide is toxic in very
small doses, and exerts an intense hamiolytic effect
and an irritant action on the kidneys. Without
addition of sodium thiosulphate, colloidal lead is
appreciably toxic, especially towards the elements
of the blood. T. H. Pope.

Pharmacological action of stabilised colloidal
lead. . (Arch. 1st. Biochim. Ital., 1929, 1,
47— 68).— In contact with the tissues of the organism,
colloidal lead passes into the granular metallic state.
This occurs in subcutaneous, peritoneal, and pul-
monary tissues, in the anterior chamber of the eye,
and, when the preparation is injected intravenously,
in all the internal organs with the exception of the
central nervous system. W.ith intravenous injection,
the fixation of the colloidal lead may be facilitated
by retarding local circulation. Sabbatani's results
(A., 1914, i, 356, 357) are confirmed. T.H. Pope.

Therapy of mercury poisoning. E. Hesse
(Arch. exp. Path. Pharm., 1929, 144, 327—330;
cf. A., 1927, 73; also Haskell and Forbes, this vol.,
470).— In confirmation of previous results, the power
of strontium thioacetate to counteract the effects of
the administration of mercuric chloride to mice,
rabbits, rats, guinea-pigs, and cats has been demon-

Simon

strated. W. 0. Kermack.
Pathological fat formation. 1l. The problem
of lecithin. G. Rosenfeld (Biochem. Z., 1929,

211, 270—275).—Hens suffering from phosphorus
poisoning, when fasting, receiving dextrose alone, or
dextrose and caseinogen, all showed about the same
percentage of lecithin in the total extract of the liver
as did unpoisoned fasting controls.
J. H. Birkinshaw.

Malt-amylase. VII. Adsorption of amylase
from malt extracts by kaolin and elution [of the
amylase therefrom]. T. Sabalitschka and R.
W eidtlich (Biochem. Z., 1929, 211, 229—238; cf.
this vol., 721).—The amylase in aqueous malt
extracts, the dry substance of which contains 96% of
maltose, is completely, adsorbed by kaolin at pa 4-2
(19-5 g. of malt require 2-5 g. of kaolin). The
adsorbed amylase is removed by elution with sodium
phosphate solution at pa 7-6 and remains active.
Aqueous solution of carbon dioxide at ps 5-9 does not
remove the adsorbed amylase. As a result of this
adsorption and elution process the activity of the
dry substance from the malt extracts is increased
fifteen to seventeen times and the loss of amylase is
38— 40%. W. McCartney.

Invertase from honey. P. E. Papadakis (J.
Biol. Chem., 1929, 83, 561—568).— The acceleration
of the hydrolysis of sucrose by invertase from honey
in presence of (3-glucose (cf. Nelson and Sottery, A.,
1925, i, 104) was not observed in presence of d- and
Z-arabinose and of xylose. Mercuric chloride inhibits
the hydrolysis when the pnis between 5-7 and 4-23;
.this inhibition, as well as the much slighter one
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caused by a-methylglucoside, may be neutralised by
addition of (3-glucose. C.R. Harington.

Fission of lecithins. Il. Paa1r (Biochem. Z.,
1929, 211, 244—251).—Lecithin from egg-yo6lk is
completely hydrolysed in 6 hrs. by boiling alcoholic
solution of potassium hydroxide. In alcoholic solu-
tion it is hydrolysed slightly by lipase from pig
pancreas at 30° and still less at lower temperatures,
but when in water or glycerol emulsions it is not
attacked by the enzyme even when activators are
present and the hydrogen-ion concentration is most
favourable for attack. On exposure to air it is
gradually oxidised. W. McCartney.

Glyceric acid monophosphoric acid. M. Vogt
(Biochem. z., 1929, 211, 1—16; cf. Neuberg and
others, A., 1928, 1215).—The properties of salts of
glyceric acid monophosphoric acid have been investig-
ated and a crystalline barium salt, C3H50 7PBa,H 20,
has been prepared. The salts of the acid are more
easily soluble than but otherwise very similar to those
of glyceric acid diphosphoric acid, the difference in
solubility of the zinc salts being probably sufficient
to allow it to be used in quantitative separation of the
acids. The mono-acid can be hydrolysed by phos-
phatases from various sources and the glyceric acid
liberated can be isolated. The glyceric acid so
obtained is optically inactive. W. McCartney.

ThermolaMlity of glycerpphosphodehydrogen-
ase. N. Arwarr (Skand. Arch. Physiol., 1929, 55,
100— 103; Chem. Zentr., 1929, i, 2543—2544).—
Muscle-glycerophosphodehydrogenase does not differ
from succinodehydrogenase in thermolability. H
muscle-fumarase is first destroyed by heat, the
succinodehydrogenase contains less nitrogen and is
less active than Anderssen’s product.

A. A. Eldridge.

Correlation of synthesis and breakdown of
active substances of muscle. E. Lehnartz
(Z. physiol. Chem., 1929, 184, 1—55).— The enzymic
synthesis of phosphocreatine is considerable in
muscle press-juice at suitable pn (about 7). At the
same time at alkaline reaction there is a breakdown
of lactaeidogen and pyrophosphoric acid. The
adenylic acid ion is found to be specific for the syn-
thesis of pyrophosphoric acid. Under its influence
the synthesis takes place more quickly than any other
ionically-stimulated chemical process in muscle.
This ionic action is a property of muscle-adenylic

acid only. |Inosic acid and adenosine are quite

inactive. J. H. Birkinshaw.
Lactic acid fermentation of warm-blooded

tissue. Il. Effect of potassium and calcium

ions on the existence of the extra-fermentation
of salivary gland and liver tissue of rats. O.
Rosenthatl (Biochem. Z., 1929, 211, 295—322; cf.
this vol., 722).— An extension of previous experiments
on the extra-fermentation of the liver to that of the
salivary glands. The action of potassium and
calcium ions is substantially the same for both types
of tissue. The extra-fermentation is greatly restricted
by the absence of calcium and potassium during the
aerobic period. The cation effect is reversible. Both
cations have a favourable effect on the extra-ferment-
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ation, and differences of degree only between liver and
submaxillary are found in the effect of the cations,
indicating that the mechanism is the same in both
cases. " J.H. Birkinshaw.

Formation and isolation of methylglyoxal
in glycolysis by animal enzyme. M. Vogt (Bio-
chem. Z., 1929, 211, 17—39).—-Methylglyoxal is
formed during the glycolysis of animal organs and
(assuming that 1 mol. of hexose gives 2 mols. of
keto-aldehyde) yields of 17-9—27-4% are obtained.
In the case of alcohol-etlier preparations of liver and
kidney of pigs and of extracts of liver, kidney, and
muscle of pigs and rabbits, the best conditions for
producing good yields of methylglyoxal have been
determined. Methylglyoxal accumulates only if co-
enzyme is absent or not present in large amounts.
Hexosediphospliate is a suitable substrate for the
production of methylglyoxal, but none was obtained
from dihydroxyacetono or from glyceraldeliyde.

W . McCartney.

Glycolytic power of various organs and its
dependence on co-enzyme content. H. Kraut
and E. Bumm (Z. physiol. Chem., 1929, 184, 196—
204).— The addition of co-enzyme from rat sarcoma
to mouse carcinoma and to brain, spleen, kidney, and
muscle of rats and human blood causes an increase in
glycolysis.  In carcinoma tissue the glycolysis is not
increased beyond tho ordinary maximum, but the
value in the case of the brain reaches double tho
normal. The co-enzyme can bo almost completely
washed out of the kidney and spleen.

J.H. Birkinshaw.

Rennin coagulation. Influence of hydrogen
ions on the separation of casein by the action of
electrolytes. C.La Rotonda (Amiali Chim. Appl.,
1929, 19, 310—328).—Tho effect of addition of
various inorganic and organic acids on the coagulation
of de-fatted milk by three different salt solutions of
similar reaction has been investigated. The milk was
de-fatted either immediately after milking or after
being heated. The results show either that the
coagulation of the casein docs not occur at the
isoelectric point or that the isoelectric point for
casein is not pa 4-7—4-6. The process thus depends,
not merely on the degree of acidity, but also on the
nature of the acid present. T. H. Pope.

Non-specificity of proteolytic organ-enzymes.
X. XJtkina-Liubovzova and 0. Steppuhn (Biochem.
Z., 1929, 211, 426—444).—Tho liver, thyroid,
kidneys, lungs, heart, brain, muscle, spleen, ery-
throcytes, and leucocytes of the ox and rabbit’s liver
contain three proteolytic enzymes with optima at
pa 3*4, 5-4, and 7-4. These enzymes are identical
whatever their source and non-specific in their action.

J. H. Birkinshaw.

Action of pepsin-hydrochloric acid after
trypsin-kinase. K. Fetlix and A. Lang (Z.
physiol. Chem., 1929,184,205—208).— By subjecting
a trypsin-kinase digestion of oxyhaemoglobin at
various stages of hydrolysis to the action of pepsin-
hydrochloric acid no increase in the linkings hydrolys-
able by pepsin is observed. From the beginning the
trypsin acts on the “ pepsin linkings.”

J. H. Birkinshaw.

BRITISH CHEMICAL ABSTRACTS.— A.

The pn optimum in the action of trypsin on
fibrin. H. J. Vonk and A. Heyn (Z. physiol.
Cliem., 1929, 184, 169— 182).—The optimum pn for
the action of trypsin on fibrin is 11-3, in accordance
with Ringer’s results. This optimum is not displaced
when the time of action is increased. There is a
second small optimum at pB8.

J.H. Birkinshaw.

Plant proteases. XIV. Proteases of higher
plants. O. Ambros and A. Harteneck (Z phySIOl
Chem., 1929,184, 93— 107 ; cf. this vol., 606).—The
action of hydrocyanic acid on various plant pro-
teinases was examined after removal of the peptidases
by adsorption. All the proteinases belong to the
papain type, activated by hydrocyanic acid. Accord-
ing to the distribution of the proteinase and the
dipeptidase in the plant a complex activated or
inhibited by hydrocyanic acid predominates.

J. H. Birkinshaw.

Specificity of animal proteases. XVII. Pro-
teinase and carboxypolypeptidase from pan-
creas. E.Waltdschmidt-Leitz and A. Purr (Ber,,
1929, 62, [5], 2217— 2226).— Pancreas trypsin is not
homogeneous, but consists of a proteinase and a
polypeptidase termed carboxypolypeptidase. The
separation of the two enzymes in their natural mix-
tures depends on the choice of adsorbent and the
hydrogen-ion concentration of the solution. In an
acid medium, both enzymes are absorbed only to a
slight extent by aluminium hydroxide C7, whereas in
neutral solution tho carboxypolypeptidase is mainly
adsorbed. Complete separation of the tryptic enzyme
mixture is thus readily effected. Proteinase and
carboxypolypeptidase are specifically activated by
enterokinase, which does not change in activity
towards the two enzymes after protracted purification.
The action towards the enzymes differs. Proteinase,
free from activator, is inactive towards all substrates
investigated, whereas carboxypolypeptidase under
similar conditions is able to hydrolyse a series of
substances. The actions of activator-free carboxy-
polypeptidase are identical with those of *“ non-
activated pancreas trypsin.” As far as the degrad-
ation of complex substrates such as protamines is
concerned, the activator causes an extension of the
range of specificity and not simply an increase in the
rate of action. The action of proteinase is confined
to the fission of actual proteins, for example, casein-
ogen, histone, and the protamines, whereas that of
carboxypolypeptidase includes the hydrolysis of
polypeptides of definite composition, aeylated amino-
acid, and peptides and protamines. The action of
carboxypolypeptidase is greatly influenced by the
degree of ionisation of the free carboxyl group in tho
substrates, which is increased by the introduction of
acid residues in amino-acids and peptides or of definite
amino-acid residues, for example, tyrosine. A eon-
figurative influence of the amino-acid containing the
free carboxyl group is also observed. The hydrolysis
of certain substrates, such as protamines, by pro-
teinase and carboxypolypeptidase does not denote
an identity in enzyme action. In the case of clupeine
it is found that the individual enzyme actions are
independent from one another and consequent.

H. Wren.
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Specificity of peptidases.
measurements on animal
W aldschmidt-Leitz and G. von Schuckmann (Z.
physiol. Chem., 1929, 184, 56—68; cf. A., 1928,
672).— The dissociation of enzyme-substrate complex
for dipeptidase from pig’'s intestine on glycyl-
tyrosine is smallest at pa 7-8 (the maximum of
activity-~« curve). The form of this curve is
determined by the position of the equilibrium between
enzyme and substrate. The dissociation constants
of dipeptidase from intestine, pancreas, and spleen
all have the value 0-0026, indicating a close relation-
ship of the chemically active groups.

J. H. Birkinshaw.

Hydrolysis of glycylglycine, alanylglycine,
and leucylglyeine by intestinal and malt pepti-
dases. K. Linderstrom-Lang and M. Sato (Z.
physiol. Chem., 1929, 184, 83—92).—Of the two
peptidases from intestinal erepsin, one (optimum
Pa 7-3) hydrolyses alanylglycine about forty times as
fast as the other (optimum pa 8-1). Malt also
contains two distinct enzymes. One (optimum pn 7-8)
contained in proteinase-free peptidase is inactive to
glycylglycine and the other (optimum pn 8-6) from
the glycerol extract is active towards glycylglycine,
alanylglycine, and leucylglyeine, also to leucylglycyl-
glycine. m J. H. Birkinshaw.

Influence of hydrogen-ion concentration on
enzymes. 1V. Cause of the erepsin-decom-
posing- action of acids. K Hishikawa (Exp. J.
Digestive Dis., 1928, 3,167— 177).—In 0-25M— A-acid
erepsin is completely decomposed in 1 hr., inde-
pendently of the degree of dissociation of the acid;
with more dilute acid, the velocity of decomposition
Is parallel to the degree of dissociation. The resis-
tance of erepsin to acids is greatest at pn 5-5— 6-8.

Chemical Abstracts.

Specificity of enzymic fission of dipeptides.
H. von Euler, S. Myrback, and K. Myrback (Ber.,
1929, 62, [B], 2194—2199).— Extract from germinated
barley hydrolyses leucylglyeine about 15—20 times
as rapidly and alanylglycine about 8 times as rapidly
as glycylglycine. The relationship differs markedly
from that observed with other extracts of germinated
seeds and other animal organs. Hydrolysis of
leucylglyeine is restricted 3 times as strongly by
leucine as by glycine and very markedly by glycyl-
glycine. H. Wren.

Physiological selection of enzymes by alcohol.
L. Semichon (Ann. Inst. Pasteur., 1929, 43, 1210—
1218).— Only one of the four groups of micro-organ-
isms of the ripe grape, namely, Saccliaromyces ellip-
soideus, can increase the concentration of alcohol in
sterile grape juice above 5% and thrivo in concentra-
tions up to 14% of alcohol. To effect continuous
fermentation alcohol to a concentration of 4% should
be added to the must which has been previously
treated with sulphur dioxide in order to kill the
bacteria, when a selection of the ferments takes place
exclusively in favour of S. ellipsoideus. Similar
results have been obtained when solid media con-
taining alcohol are inoculated. C. C. N. Vass.

Manometric determination of gas in ferment-
ations. A. L. (J. Biol. Chem., 1929,

1. Affinity
dipeptidase. E.

Raymond
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83; 611—618).—A manometric apparatus for the
determination of gas formed in fermentations is
described. C.R. Harington.

Fermentation products. IV. Relation of the
acetyl group to fermentation. T. Higasi (Bull.
Inst. Phys. Chem. Res. Tokyo, 1929, 8, 627— 639).—
Attention is directed to the fact that many products
of fermentation contain the acetyl group. A colori-
metric (nitroprusside) method for the qualitative
detection of the acetyl group is given.

A. A. Goldberg.

Effect of various preparations on growth of
baker's and brewer's yeasts. R. J. Williams,
M. E. Warner, and R. R. Roehm (J Amer. Chem.
Soc., 1929, 51, 2764— 2773).— Six strains of yeast
(three baker’'s and three brewer’s) are compared in
their behaviour towards “ a- and [3-bios ” (Eddy and
Kerr, Proc. Soc. Exp. Biol. Med., 192S, 25, 340),
“ bios I ” (inositol) (Eastcott, A., 1928, 1056), and the
preparation (A) previously described (Williams,
Wilson, and von der Aho, A., 1927, 592). The
various yeasts grow at different rates and it is found
that addition of yeast extract to the authors’ synthetic
medium stimulates growth, maximum crops being
obtained when the largest amounts of extract are
added. A short growth period (18 hrs.) is better than
a long one (48 hrs.) for quantitative measurements.
Adsorption of A on fuller’s earth gives two fractions,
(B) adsorbed, (C) unadsorbed. When B is used in
conjunction with G growth in two cases is stimulated
very markedly by very small doses of B. In abscnco
of G little effect is shown by B. With Cand “ a- and
[3-bios ” no appreciable increaso in growth is observed,
and the action of B is not supplemented by either
“a- " or “ (3-bios.” Inositol, in the doses used, lias
little effect on the growth of any of the yeasts in
absence or presence of B, and Eastcott’s conclusion
(loc. cit.) that “ bios |1 ” and inositol are identical does

not appear justified. H. Burton.

Separation of nitrogen during yeast ferment-
ations. N. N. Ivanov and E. A. Krutkina (BiO-
chem. Z., 1929, 212, 255—266).— In short ferment-
ations of sugar solutions with pure cultures of Saccharo-
myces cerevisice, apiculatus, Pastorianus, and Ludwigii,
nitrogen passes into solution as a result of decom-
position of yeast protein. The process of nitrogen
separation is bound up with that of fermentation,
since in presence of unfermentable sugar (S. Ludwigii
and maltose) no such separation of nitrogen occurs,
and it must he distinguished from the smaller nitrogen
liberation obtained during autolysis of yeast in water.

P. W. Cirutterbuck.

Sulphite fermentation. F. Poirak (Biochem. Z.,
1929, 212, 363—398).—The effect on the yield of
glycerol and aldehyde and on the rate of ferment-
ation, of variations in the medium, saturation with
carbon dioxide, and variations in the rate of increase
of sulphite concentration is investigated. The most
suitable medium for sulphite fermentation (18% of
sulphite) contains 1% of potassium phosphate, 1%
of magnesium sulphate, 0-5% of ammonium sulphate,
and 0-5% of calcium carbonate, the yeast sowing
being 8% (all figures calculated on the sugar con-
tent). Using this medium, the same yeast can be
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employed for nine successive fermentations. With
large amounts of ammonium sulphate, the yeast
suffers injury and fermentation takes much longer.
On the other hand, with a high sulphite concentration
(54%) and saturation with carbon dioxide, a some-
what better yield of glycerol is obtained with higher
concentrations of ammonium sulphate, e.g., with
0-2% and 1-2% of ammonium sulphate the yields
are 30-80 and 37-S4%, respectively, but the time of
fermentation is longer, and with still greater amounts
of sulphate the yield falls away. Even when the
most suitable conditions are chosen (i.e., using calcium
carbonate, small amounts of ammonium salts and
gradual increase of sulphite concentration) it was not
found possible to increase the yield of aldehyde
above 17%. In the initial stages the aldehyde con-
tent is always equal to and the alcohol greater than
the free carbon dioxide. The results favour the view
that the sulphite fermentation is based on a coupled
reaction. P. W. Cilutterbuck.

Behaviour of sodium glucosesulphite with
yeast. C.Neuberg (Biochem. Z., 1929, 212, 477—
4S9).—The mechanism of sulphite fermentation by
coupled reaction (see preceding abstract) is adversely
criticised. Sodium glucosesulphite is unfermentable
in all concentrations by either top or bottom yeast
and it retards the fermentation of added hexose.
If a quantity of base be added to sodium glucose-
sulphite, typical fermentation is obtained, the result
being as if free sugar was formed and the liberated
toxic hydrogen sulphite converted into the non-toxic
neutral sulphite. If sodium glucosesulphite (2 mols.)
is fermented along with sugar (1 mol.) and sodium
hydrogen carbonate (2 mols.) the sulphur dioxide
distributes itself between fixed and free sugar and
the aldehyde formed is the same as from 3 mols. of
sugar and 2 mols. of sodium sulphite. The fixation
of aldehyde is a true fixation of a product of ferment-
ation and is not due to the breakdown of an initially
formed stable sugar sulphite.

P. W. Cilutterbuck:

Production of coproporpliyrin by yeast. H.
Pink (Biochem. Z., 1929, 211, 65— 130).—Experi-
ments with two strains of yeast (Saccharomyces
anamensis) which were propagated for more than a
year in a medium and under conditions which led
to the accumulation of coproporphyrin gave the
following results. More than 30 generations were
grown, but the great accumulation of porphyrin did
not cause the death of the yeasts. Dining satis-
factory growth and good fermentation the pa falls
from the neutral point to 4. The number of cells
which give red fluorescence, measured in alternate
generations, is proportional to the number of dead
cells present. The glycogen content of the cells is
high and is always accompanied by low protein con-
tent. The respiratory properties and fermenting
powers of the yeasts, compared with those of ordinary
yeast, show that an alteration in the type of metabol-
ism has taken place. Accompanying great accumul-
ation of porphyrin there is a formation and disappear-
ance of intensely red dyes in the production of which
light seems to play a part. The dyes may be originally
present as uncoloured substances which are subse-
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quently transformed by the action of light. In all
the yeasts, even in the oldest cultures, the spectrum of
cytochrome is recognisable. In the neighbourhood of
pg 4 there is an isoelectric region for coproporpliyrin
and in this region its properties assume critical values.
Most of the coproporphyrin (70—S0%) of the yeast-
cells exists adsorbed on their surfaces and is easily
removed without damage to the cells. The remainder
exists within the cells. Conversely, yeast will remove
coproporphyrin quantitatively by adsorption from
very greatly diluted solutions. The porphyrin does
not penetrate the living cells. W. McCartney.

Physical and biological study of the dextro-
rotatory sterol isolated from beer yeast. R.
Fabre and H. Simonnet (J. Pharm. Chim., 1929,
[viii], 10, 289—291).— See this vol., 809.

Co-zymase and vitamin-B. H. von Euler
and K. Myrback (Svensk Kem. Tidskr., 1929, 41,
209—211; cf. A., 1928, 1158).—From a co-zymase
preparation (activity about 75,000) a barium salt
(activity 58,000) of composition Ba 20-7, P 4-S2,
N 11-95, pentose 17-2%, corresponding approxim-
ately with the atomic ratios N : P : Ba=5 :1:1, has
been prepared. Both the activity and the com-
position of the salt are unchanged by reprecipitation
from aqueous solution with alcohol and co-zymase
of unchanged activity can be regenerated from it
Co-zymase is probably a nucleoside, and lowering of
its activity runs parallel with fission of organic
phosphorus from the preparations. It is very similar
to but not identical with vitamin-B.

J. W. Baker.

Co-zymase. XVI. Further isolation experi-
ments. H. von Euter and K. Myrback (Z
physiol. Chem., 1929, 184, 163— 168).— See preceding
abstract.

Metabolic effects of mitogenetic rays. H.
Gesenius (Biochem. Z., 1929, 212, 240).—When
cultures of Saccharomyces eUipsoideus are exposed to
the action of mitogenetic irradiation the metabolism
of the cells undergoes alterations.

W. McCartney.

Cytochrome. 1. Reduction time of normal
tissue and yeast. |Il. Reduction time of
benignant and malignant tumour tissue. R.
Bierich and A. Rosenbohm (Z. physiol. Chem.,
1929, 184, 246—256).— 1. The tissue is suspended
in isotonic sodium chloride solution and the cyto-
chrome and haemoglobin present are oxidised by
shaking with air. The time necessary for the oxidised
pigment to return to the reduced state is termed the
reduction time. This varies with different normal
tissues (rats) and depends also on various physical
and chemical factors. The effects of temperature,
hydrogen-ion concentration, and added reagents have
been studied. With decrease in temperature the
reduction time is prolonged (cf. Keilin, A., 1925, i,
1112). The pBof the medium has little effect on the
time so long as the buffer action of the tissue protein
suffices; wihen this does not suffice a retardation is
observed. With added urethanes (to testicle) and
alcohols (to yeast), increase in the homologous series
causes an increase in the reduction time. Heavy'
metals, arsenic, and potassium cyanide prolong the
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reduction time; yeast extract counteracts the effect
of arsenic, whilst glycine (causes acceleration alone)
neutralises the poisoning effect of copper sulphate.

1. The reduction time of benignant and malignantcocci are differentiated.

tumour tissue is invariably longer than that of the
normal tissue. The glutathione content of the normal
or diseased tissue has no direct relationship to the
reduction time. Addition of glycine causes a dimin-
ution in certain cases (ovarial and gastric) of carcinoma.
H. Burton.
Intracellular oxidising substances. W. Loele
(Arch. path. Anat. Physiol.,, 1926, 262, 39—60;
1927, 264, 809—S27; Chem. Zentr., 1929, i, 2430).—
A study of the a-naphthol, benzidine, and indophenol
reactions with vegetable and animal cells.
A. A. Eldridge.
Relation between oxidases, vital staining,
post-mortal staining, and morphology of cells.
W. Loete (Arch. path. Anat. Physiol., 1927, 265,
827—843; Chem. Zentr., 1929, i, 2430).
A. A. Eldrtdge.
Relation of oxidising substances in bacteria
and yeasts to cellular oxidases. W. Loete (Arch,
path. Anat. Physiol., 1928, 267, 733—745; Chem.
Zentr., 1929, i, 2430).—Naphthol- and benzidine-
oxidases are found in yeasts; the appearance of the
reaction is dependent on the nutrient medium and
the age of the culture. Certain groups of bacteria
give the oxidase reaction. A. A. Eldridge.

Role of carbohydrates in biological oxidations
and reductions. Experiments with pneumo-
coccus. R. Dubos (J. Exp. Med., 1929, 50, 143—
160).—Washed cells of pneumococcus can reduce dyes
and oxidised thiol compounds only in the presence
of metabolites, such as dextrose. The reduction of
1 mol. of methylene-blue appears to require almost
1 mol. of dextrose. The reduction is accelerated by
meat infusion. Those systems which can reduce
methylene-blue are able to form peroxides.

E. Boyland.

Bacterial oxidation of compounds of the
p-phenylenediamine series. S. Ellingworth,
J. M. McLeod, and J. Gordon (J. Path. Bact., 1929,
32, 173—183).—The ease of bacterial oxidation of
p-phenylenediamine derivatives increases with the
number of methyl groups in the molecule. When
oxygen is allowed access to bacterial colonies previ-
ously exposed to a solution of the diamine, the mono-
methyl compound is the least, and the tetraethyl
compound the most, toxic. Chemical Abstracts.

Bacterial oxidation of pbenanthrene. V. O.
Tausson (Planta, Arch. wiss. Bot., 1928, 5, 239—
273; Chem. Zentr., 1929, i, 2066).—Bacteria which
can utilise phenanthrene as a source of carbon occur
in the soil of oil-bearing districts. Bacillus phen-
anlhrenicus balciensis, B. gurihis, and Bacterium
phenanthrenicum oxidise phenanthrene between p n 4-0
and 8*7 without marked production of acid. Since
all three varieties can utilise pyrocatechol, salicylic
acid, saligenin, and quinic acid, two can utilise quinol,
and one phenol, the reaction probably proceeds in the
following stages : phenanthrene, saligenin, o-hydroxy-

benzaldehyde, salicylic acid, pyrocatechol.
A. A. Eldridge.
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Biochemical reactions of streptococci. G. J.
Hucker (Zentr. Bakt. Par.,, 1929, I, 111, 31—64;
Chem. Zentr., 1929, i, 2545).— Two groups of strepto-
The first (aromatic) group,
represented by S. Kefir, forms Z-lactic acid and fairly
large quantities of volatile acids; lactoso is first
hydrolysed. Lsevulose is preferred to dextrose as a
source of carbon. The second group, typifiod by
S. lactis and S. pyogenes, forms d-lactic acid and
comparatively small quantities of volatile acids.
Streptococci from milk and milk products form acetic
acid and traces of propionic and higher acids, whilst
human pathogenic streptococci form acetic and
probably formic acids. A. A. Erdridge.

Production of carbon dioxide by streptococci.
G. J. Hucker (Zentr. Bakt. Par., 1929, II, 77, 145—
150; Chem. Zentr., 1929, i, 2435).—With most of the
streptococci examined the production of carbon
dioxide was increased correspondingly with the
peptone content of the nutrient medium, whilst
addition of sugar did not affect it. Exceptions are
recorded. A.A.Eldridge.

Respiration of luminous bacteria and the
effect of oxygen tension on oxygen consumption.
C. S. Shoup (J. Gen. Physiol., 1929, 13, 27— 45).—
Luminous bacteria suspended in Limulus serum
consume oxygen and produce carbon dioxide at a
rate independent of the oxygen pressure provided
that this is between 152 and (approx.) 22-8 mm.
At a lower oxygen pressure the respiratory activity
gradually decreases until at 2 mm. it is reduced to
50% and at this point luminescence becomes dim.
Pure nitrogen stops respiratory activity and pure
oxygen irreversibly inhibits oxygen consumption.
The curve for rate of oxygen consumption with oxygen
concentration agrees with the Langmuir equation
expressing the amount of gas adsorbed in unimolocular
layer at catalytic surfaces at various gas pressures.

W. O. K eiimack.

Reducing intensity of luminous bacteria.
E. N. Harvey (J. Gen. PhySiO|., 1929,13, 13—20).—
The oxidation-reduction potential of a suspension of
B. Fischeri, a fluorescent bacterium, in 0-25M-phos-
phate buffer at pu 7-6 has been investigated by
observing its effects on a series of “ Redox ” indicators.
All indicators used, with the exception of indigo-
monosulphonate, were ultimately reduced by the
bacteria, the more positive quickly even in presence
of air, the more negative ones slowly and after the
luminescence had disappeared and the available
oxygen was practically exhausted. Under anaerobic
conditions the reduction potential may be placed at
r, 8—10, whilst under aerobic conditions it appears
to be about ru 18—20. Potassium ferricyanide does
not cause the luminescence to disappear and this is
taken to indicate that this strong oxidising agent
does not penetrate into the bacteria. The disappear-
ance of the fluorescence after the addition of small
quantities of quinone indicators may be due either to
the oxidation of a luciferin-like compound in the
bacteria or to a toxic effect of the indicator.

W. O. Kermack.

Fermentation of dextrose and xylose by nodule
bacteriafrom lucerne, clover, pea, and soya bean.
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M. Foote, W. H. Petersen, and E. B. Fred (SO”
Sci., 1929, 28, 249—256).— Cultures of Rhizobium
meliloti, R. irifolii, R. legumi?iosarum, and R. japoni-
cum grown in sugar media with chalk or basic slag
produced greater sugar destruction than when grown
in the absence of these substances. The rate of
fermentation declined with increasing age of the
cultures. The maximum number of organisms per
culture wusually developed about 10 days after
inoculation. A. G. Pollard.

Fixation of atmospheric nitrogen by Phobia
radicis eallunce, and a new method for investig-
ating nitrogen fixation by micro-organisms.
W. N. Jones and M. L. smith (Brit. J. Exp. Biol,,
1928, 6, 167— 189).—Calluna vulgaris can utilise
sufficient atmospheric nitrogen to prevent nitrogen
starvation. An apparatus for studying the fixation
of nitrogen by micro-organisms is described. The
mycorrhizal fungus of C. vulgaris, when grown in a
nitrogen-free medium, utilises more dextrose when
molecular nitrogen is available.

Chemical Abstracts.

Biological production of nitrite in organic
media. E. Runow (Zentr. Bakt. Par., 1929, II,
77, 193—205; Chem. Zentr., 1929, i, 2435).—A

strain of bacteria which, when grown on an organic
medium with ammonium sulphate, forms nitrite has
been isolated; the amount of nitrite produced depends
on the presence of a nutrient medium containing
carbon, on the quantity of ammonium sulphate, on
the temperature, and on the aeration. Tyrosinase is
present. A. A. Eldridge.

Conditions of amine production by B. coli.
G. Roske (Jalirb. Kindcrheilk., 1928, 120, 186—
195; Chem. Zentr., 1929, i, 2435).—In dextrose-
bouillon, but not in peptone-bouillon unless acid,
B. coli produced tyramine and histamine. Buffering
with lactate diminishes the production of amine.

A. A. Eldridge.

Lipins of tubercle bacilli. TV. Purified wax
of tubercle bacilli. R. J. Anderson (J. Biol.
Chem., 1929, 83, 505—522).—The crude wax obtained
from tubercle bacilli (A., 1927, 1114) was purified by
precipitation writh methyl alcohol from its solution
first in ether and then in toluene, yielding a substance
with m. p. 200—205°. This material was subjected
to exhaustive hydrolysis with alcoholic potassium
hydroxide; at an early stage a substance separated
which was soluble in water and, after hydrolysis
by acid, reduced Fehling’'s solution. The other
hydrolytic products were separated in the usual
manner, yielding an unsaponifiable saturated sub-
stance, having C 81-7%, H 13-64%, in. p. 57—58°,
and possessing both acidic and alcoholic properties,
which is regarded as possibly a mixture of higher
alcohols and fatty acids, and a mixture of fatty acids
containing palmitic, stearic, oleic, and cerotic acids
together with a liquid unsaturated acid having
[aj? -1-65°, which is analogous to phthioic acid
(this vol., 1108). When hydrolysed with alcoholic
hydrochloric acid, the original wax yielded a water-
soluble fraction containing glycerophosphoric acid
and a mixture of reducing sugars giving pentose
reactions. The original material is therefore regarded
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as a complex phosphatide containing a large propor-
tion of carbohydrate.

Bacteria. XXIX. De-fatted residue of avian
tubercle bacilli. A. G. Renfrew (J. Biol. Chem,,
1929, 83, 569—577).—Avian tubercle bacilli were
dried, pulverised, and de-fatted; the material was
extracted with water and the filtrate yielded 0-35%
of coagulable protein and 1-4% of carbohydrate
together with an alcohol-insoluble fraction of undeter-
mined nature. Extraction of the residue with dilute
alkali and treatment of the extract with acetic acid
yielded 2-9% of protein. The avian strain therefore
differs from the human strain (cf. Coghill, A., 1926,
1277) chiefly in its lower content of carbohydrate and
of alkali-soluble protein. Acid hydrolysis of the
residue yielded further amounts of waxy material.

C. R. Harington.

Tuberculin fractions prepared from non-
protein culture media. F.Eberson and E. W o1ff
(Amer. Rev. Tuberculosis, 1929, 19, 327—349).—The
preparation of clinical test material is described. Of
the original tuberculin, 3-44% was insoluble in alcohol,
1-6% was insoluble and 0-86% soluble in ether.

Chemical Abstracts.

Separation ofinvertase from cells. N. N. lvanov
and M. A. Kudrjavzeva (Biochem. Z., 1929, 212,
241— 254).— Separation of invertase from Aspergillus
niger is very small in acid medium and increases as
the pa approaches neutrality, decreasing on adding
oxalic acid and increasing with calcium carbonate.
It occurs both as a result of growth of the mould and
to a greater extent as a result of autolytic processes
which bring about decrease of the weight of the
mycelium. Separation of the enzyme occurs when
the mould is grown on peptone, starch, or glycogen,
but occurs to the greatest extent on sucrose and inulin,
and to the least on a mixture of dextrose and Isevul-
ose or on invert-sugar. The results favour the view
that the hydrolysis of sucrose occurs on the surface
of the mycelial protoplasm. P. W. Clutterbuck.

Hearthormone. XI. L.Habertandt (Pfliger’s
Archiv, 1929, 221, 576—590; Chem. Zentr., 1929, i,
2197—2198).— A study of sensitivity.

A. A. Eldridge.

Heart hormone. Active constituent of Haber-
landt’s frog's heart hormone. R. Rigler
(Pflhger's Archiv, 1929, 221, 509—525; Chem. Zentr.,
1929, i, 2197).—The Haberlandt effect is caused by
two distinct substances; one is potassium, and the
other is an ether-soluble substance.

A.A. Eldridge.

Assay of insulin. K. sargin (Arch. exp. Path.
Pharm., 1929, 144, 173—189).—Methods for the
biological assay of insulin are discussed and criticised.

W. 0. Kermack.

Action of insulin on the free muscle-sugar of
the normal and diabetic heart. E.W. H. Crtjick-
shank and S. Prosad (Indian J. Med. Res., 1928,
16, 473— 477).—The addition of insulin to the normal
heart reduces the free sugar. When the diabetic
heart is treated with normal blood which contains
insulin the effect in reducing the sugar is greater than
the change due to merely perfusing the diabetic heart
with normal blood.

C.R. Harington.

Chemical Abstracts.
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Regulation of carbohydrate metabolism.
Renal excretion of insulin. A. Partos (Pfliiger's
Arcliiv, 1929, 221, 562—570; Chem. Zentr., 1929, i,
2437).—Experiments on rabbits and man show that
insulin is a constituent of the urine, but is lacking in

hunger, alimentary hyperglycaemia, and pancreas
diabetes. Adrenaline glycosuria in fasting animals
does not cause an increase in the production of
insulin. A. A. Eldridge.

Glycogen of the internal ear of the guinea-pig.
VI. Changes due to the injection of insulin.
VII. Post-mortem changes. H. Tanaka (Sci-i-
Kwai Med. J., 1929, 47, No. 12, 1—11, 12—26).—
The effect of insulin is identical with that on the
glycogen of other organs. After death, the glycogen
of the internal ear disappears almost completely
within 30 min. Chemical Abstracts.

Tissue respiration. V. Effect of thyroxine,
adrenaline, and insulin on the oxygen uptake
of the surviving rat's diaphragm. G. Paasch
and H. Reinwein (Biochem. Z., 1929, 211, 468—
474; cf. A., 1928, 1287).—No increase in the oxygen
uptake of the surviving rat's diaphragm was caused
by addition of thyroxine, adrenaline, or insulin.

J. H. Birkinshaw.

Presence, distribution, and mode of excretion
of the thyroid secretion in experimental hyper-
thyroidism, and corresponding observations on
adrenaline and other hormones. E. Giacomini
(Boll. Soc. Ital. Biol, sperim., 1927, 2, 955—1001;
Chem. Zentr., 1929, i, 2198).— With animals overfed
with thyroid gland, thyroxine or a substance having
a similar action can be detected in almost all organs,
particularly the liver and bile; the substance is
presentin the urine. After adrenal feeding, adrenaline
can be detected in the urine and bile.

A. A. Eldridge.

Method of action of the thyroid hormone. II.
Serum-proteases. R. Weit and M. Landsberg
(Biochem. Z., 1929, 211, 144—153; cf. this vol,,
725).—The method of Utkin-Ljubovzov (A., 1926,
648) for the determination of tryptase in serum is not
guantitative and it was not found possible in this or
other ways to detect an increase in the proteolytic
enzymes in serum following administration of thyr-
oxine. The results of investigations on the behaviour
of enzymes in hyperthyroidism support the physico-
chemical theory of the action of the thyroid hormone.

W. McCartney.

Relation of the pituitary to carbohydrate meta-
bolism. A. K. Pickat (J. M6d.-biol.,, 1927, 4,
40—62; Chem. Zentr., 1929, i, 917).—The pituitary
secretion is considered to stimulate sugar metabolism.
Pituitary deficiency is associated with a disturbance
of the hormonal equilibrium. A. A. Eldridge.

Purification of extracts containing the growth-
promoting principle of the anterior pituitary.
H. M. Teer (Science, 1929, 69, 405—406).—The
growth-promoting principle may be salted out by
addition of anhydrous sodium sulphate to a neutral-
ised alkaline extract of the glands at 35°. Attempts
to fractionate further the globulin group of proteins
in which the growth-promoter is precipitated re-
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sulted in a division of the substance between the
fractions. L.S. Theobald.
Effect of extracts containing the growth

principle of the anterior pituitary on the blood
chemistry of dogs. H. M. Teer and O. W atkins
Amer. J. Physiol., 1929, 89, 662— 6S5).— The injection
of these extracts reduced the non-protein-nitrogen of
the blood. E. Boyland.

Melanophore hormone in the human pituitary.
K. Enrhardt (Miinch. med. Woch., 1928, 76, 321;
Chem. Zentr., 1929, i, 2548).—Except in certain
pathological conditions, the human pituitary contains
the melanophore hormone. A.A.Eldridge.

Relationship between vitamin-A and carotin-
oids. H. von Euler, P. Karrer, and M. Rydbom
(Ber., 1929, 62, [B], 2445—2451).—Examination of
the action of lycopin, bixin, capsanthin, a-crocetin,
dihydro-a-crocetin, xanthophyll, di-iodocarotin, di-
hydroisonorbixin, dihydro-a-crocetin methyl ester,
fucoxanthin, zeaxanthin, lutein, and tri-iodocarotin
towards antimony chloride shows that the Carr-
Price test (A., 1926, 870) is given by many carotinoids
which do not promote growth and hence that the
reaction is not generally applicable to the investig-
ation of vitamin-A. The depth of colour is very
greatly influenced by oxidation of the carotinoid and
a sensitive method for the examination of carotinoid
preparations may be founded on this observation.

Lycopin, bixin, capsanthin, norbixin, dehydronor-
bixin, fucoxanthin, and dihydro-a-crocetin methyl
ester do not promote growth in rats. Carotin, m. p.
182— 183°, in daily doses of 0-03 mg. causes continu-
ous growth. The nature of the preparation does not
exclude the possibility of the presence in the carotin
of a very active substanote, but the purest carotin
preparations are the most active vitamin-,4 prepar-
ations yet obtained. Carotin from stinging nettles is
found to be slightly less active than that from carrots;
it is thus evident that, if accompanying impurities are
responsible for biological activity, they do not occur
solely in the carrot. Experiments with dihydro-a-
crocetin have not given well-defined results, possibly
owing to the unusually ready oxidisability of the
compound even in oil solution. Di-iodocarotin is
found to be active and the probability is indicated
that it is not the carotin derivative itself, but a
product derived from it after resorption which is the

growth-promoting factor. Results with lutein are
variable. H. Wren.
Relation of carotin to vitamin-A. T. Moore

(Lancet, 1929, ii, 380—381).—Carotin fed to rats
does not accumulate as such in the liver, but there is
a marked increase in the vitamin-,4 content of the
liver, as measured by the antimony trichloride colour
reaction. " E. Boyland.

So-called vitamin-A reactions. G.Monasterio
(Biochem. Z., 1929, 212, 66—70).—Although the
various reactions believed to be characteristic of
vitamin-A are always given by cod-liver oil, experi-
ments with butter, olive oil, and eggs show that these
reactions are, in their present form, unsatisfactory
for the purpose for which they are intended. Biological
tests must always be applied. W. McCartney.
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Relation of soil fertility to vitamin-A content
of leaf lettuce. M. Dye and J. W. Crist (J. Nutri-
tion, 1929, 1, 335— 338).—The vitamin-A content
increased with the chlorophyll content, hut was not
otherwise necessarily associated with plant vigour.

Chemical Abstracts.

Action of gallosterin. M. Matsuoka (Bull.
Inst. Phys. Chem. Res. Tokyo, 1929, 8, 723—734).—
Biological experiments show that, contrary to the
statement of Shimidzu, gallosterin (vitamin-A-cholic
acid) does not possess the activity of vitamin-A.

A. A. Goldberg.

Vitamin-A and -D content of cod-liver meal.
E. M. Cruickshank (Rep. World’'s Poultry Cong.,
1928 (1927), 246—247).—Experiments on chickens

are described. Chemical Abstracts.

Vitamin-A and -l1) content of cod-liver meal.
E. M. Cruickshank, E. B. Hart, and J. G. Halpin
(Poultry Sci., 1927, 7, 9— 16).

Influence of vitamins-A, -B, -D, iron, copper, 0ox
muscle, and liver on the course of and regener-
ation from the anzemia of rice disease. R. W.
W hitehead and 0. W. Bartow (Amer. J. Physiol.,
1929, 89, 542—547).—Rats fed on polished rice and
salts develop a secondary anzemia which is prevented
by the addition of 2% of compressed yeast to the diet,
but not by the addition of vitamins-A and -D, or of
iron and copper. Ox liver or muscle prevents this
anaemia, hut yeast is not active as a curative agent.

E. Boyland.

Activity and nitrogen content of fractions
obtained in the concentration of antineuritic
vitamin of brewer's yeast. A. Seidell (Rec.
trav. chim., 1929, 48, S55—859).—Extraction of
brewer’s yeast (nitrogen econtent of dry product
9-4%) with water and subsequent adsorption of the
extracted vitamin on fuller’s earth affords a prepar-
ation containing about 55% of the original vitamin;
subsequent adsorption of the mothcr-liquor affords
only slightly active products. About 28% of the
vitamin originally present is retained by the insoluble
yeast protein (nitrogen content of dry product
8'53%) H. Burton.

Isolation of anti-beriberi vitamin. B. C. P.
Jansen (Rec. trav. chim., 1929, 48, 984—985; cf.
A., 1927, 382).—Silicotungstic acid is a more specific
precipitant for the vitamin than phosphotungstic
acid, and alcoholic platinum chloride solution can be
replaced by alcoholic cadmium chloride (provided the

solution is not too dilute). H. Burton.

Vitamin-B content of various yeasts and of the
wheaten bread prepared with them. A. Scheu-
nert and M. Schieblich (Biochem. Z., 1929, 212,
80—S6; cf. this vol., 221).— Observation of pigeons
and rats fed with various kinds of yeast and with
bread made with the yeasts showed that the influences
of the two factors present in vitamin-B must be
considered separately. Brewer’s yeast contained two
or three times as much antineuritic factor as did
baker’s yeasts, but there was the same amount of
growth-promoting factor in both kinds. In order to
keep alive pigeons which received all the bread they
could eat, the amount of yeast in the bread had to be
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increased to three times that usual in bakeries.
Similarly, normal amounts of yeast in bread bad to
be increased if growth was to be promoted in rats.
W. McCartney.

Differentiation of vitamins-!™ and -Bain yeast
by heat and ultra-violetirradiation. C.Kennedy
and L. S. Paitmer (J. Biol. Chem., 1929, 83, 493—
496).—The claim of Hogan and Hunter (A., 1928,
1059) that ultra-violet irradiation causes differential
destruction of vitamin-B2 in yeast could not be

confirmed. C. R. Harington.

Differences in vitamin-B and -C content of
cereal grains during germination. 0. Kuoera
(Compt. rend. Soc. Biol., 1928, 99, 967—970; Chem.
Zentr., 1929, i, 2065).—During germination wheat,
rye, and barley contain similar quantities of vitamin-C,
whilst with oats a smaller quantity was produced.

A. A. Eldridge.

Vitamin content of cereals and legumes. J.
Bucek (Compt. rend. Soc. Biol., 1929,100, 427— 428 ;
Chem. Zentr., 1929, i, 2791).— Antipolyneuritic doses
for pigeons of wheat, rye, barley, oats, maize, beans,
and vetch are recorded. A. A. Eldridge.

Vitamin-C content of legumes during germin-
ation. F. Simonik (Compt. rend. Soc. Biol., 1929,
100, 431—432; Chem. Zentr., 1929, i, 2788).—
Legumes form vitamin-6' during germination more
rapidly than do cereals. A. A. Erdridge.

Diminution of the vitamin-B content of cereals
and legumes during germination. C. Kucera
(Z. Tierzicht., 1929,13,387—390 ; Chem. Zentr,, 1929,
i, 278S).— In rye and wheat the vitamin-B cannot be
detected after germination for 6 and 18 days, respec-
tively. Legumes, after germination for 28 days, still
contain 15% of their original vitamin.

A. A. Eldridge.

Vitamin-B content of the polished rice Lkoji."’
R. Takata (J. Soc. Chem. Ind. Japan, 1929, 32,
626—627).— “ Koji " is a product of cereals on which
Aspergillus oryzce is grown. The contents of growth-
promoting and antineuritic vitamins in the Kkoji
prepared from polished rice are determined by using
young albino rats and pigeons, respectively. The
rats (32— 46 g.) fed with 76% of the koji as the sole
source of these vitamins grew somewhat below the
normal rate, reaching 105— 142 g. in 3 months. Then
the growth stopped and their weights began to
decrease, whilst those fed with 76% of polished rice
died within 2 months. The pigeons fed with 78% of
the koji died in 30—41 days, showing the symptoms
of polyneuritis, whilst those fed with polished rice
died in 23—35 days. As the polished rice, which is
the raw material of the koji, is devoid of vitamin-B,
A. oryzce can synthesise this vitamin.

K. Kasiiima.

Calcium in urine and blood during admini-
stration of lemon juice. A. Levi (Boll. Soc. Biol,
sper., 1928, 3, 67—70; Chem. Zentr., 1929, i, 2199).—
After administration of lemon juice the calcium
content of the urine is riiarkedly increased, whilst the
blood-calcium falls somewhat. A. A. Erdridge.

Vitamins and light. 1. Relation between
rickets, ultra-violet light, and the Russell effect
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(photoactivity) with various substances, partic-
ularly lipins. J. Krizenecky (Sbornik 6eskoslov.
Akad. Zemed., 1928, 3, 587— 682; Chem. Zentr., 1929,
i, 2202).—Photoactivity is not a characteristic of
animal and vegetable fats. Photo-activation is an
oxidation process, the active particles being oxidation
products. A. A. Eldridge.

Calcification of organs under the influence of
vitamin-D. C. R. H. Rab1 (Deut. med. Woch.,
1929, 55, 63—64; Chem. Zentr., 1929, i, 2325).—
Excess of calcium in the organism does not lead to
pathological calcification so long as vitamin-D is lack-
ing ; calcification by feeding vitamin-D and injecting
calcium carbonate is described. A. A. Eildridge.

Quantitative response to varying intake of
vitamin-D. H. C. Sherman and H. K. Stiebeling
(J. Biol. Chem., 1929, 83, 497—504).—Rats at the
age of 3— 4 weeks were transferred to a diet adequate
in all respects except for its content of vitamin-D;
normal calcification, as determined by the calcium
content of the fresh femurs, occurred in those cases
where the diet was supplemented with dried whole
(summer) milk to the extent of 5% of the total
calories. When smaller amounts of dried milk were
given the degree of calcification bore an approximately
guantitative relationship to the amount of supplement.
In such tests it is unnecessary to subject the animals
to preliminary vitamin-D starvation.

C. R. Harington.

Mode of action, of irradiated ergosterol on the
myelin forms of lecithin. c. J. Bond (Lancet,
1929, ii, 328—329).—Irradiated ergosterol increases
the production of myelin forms of lecithin in water.

E. Boyland.

Biological inactivity of ergosterol peroxide.
W. Heubner and E. Holtz (K“I’]. Woch., 1929, 8,
456— 457; Chem. Zentr., 1929, i, 2439).— Ergosterol
peroxide, C27H420 3, produced by irradiation of
ergosterol in an atmosphere containing oxygen, does
not possess biological activity. A. A. Eldridge.

Effect of X-rays on ergosterol. M. Sumi
(Bull. Inst. Phys. Chem. Res. Tokyo, 1929, 8,
640—644).—Vitamin-D, formed by irradiation of

ergosterol with ultra-violet light, is destroyed by
4 hrs.’ exposure to X-rays. The spectrum of ergosterol
and activated ergosterol extends further into the
ultra-violet region after irradiation with X-rays.
A. A. Goldberg.

Influence of cold periods on the respiration of
plants. A. HfiE (Compt. rend., 1929, 189, 370—
372).—Measurements of respiratory activity of both
old and young leaves were made in the dark, and the
results expressed in mg. of carbon dioxide expired
per hour per g. dry weight. With old leaves the value
rises from about 0-558 to 1-411 mg. after subjecting
the material to cold lasting 12 days, with a minimum
of —13°. The amount of the rise in respiratory
activity varies according to the intensity of the cold.
With young leaves a temperature of 0° to —2° pro-
duces "a lowering of respiratory activity, and even
after intense cold the rise is of less significance than
with old leaves. In all cases the respiratory activity
soon becomes normal again at temperatures above 0°.

P. G. Marshall.
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Transformation of sugars in the ripening of
the fruits of the water melon. N. N.
R. S. Arlexandrova, and M. A. K tidrjavzeva
(Biochem. Z., 1929, 212, 267—279).—During the
ripening of water melon fruits, dextrose is formed in
the early stages and is gradually transformed into
laevulose. When the latter begins to preponderate,
the two sugars begin to combine, giving sucrose.
Cultivation of the wild form of water melon also
leads to the appearance of sucrose.

P. W. Clutterbuck.

Transformation of carbohydrates during the
ripening of bananas. M.Bridet andC.Bourdouil
(Compt. rend. 1929, 189, 543—545).—Starch is
converted into sucrose in ripening bananas.

A. A. Goldberg.

Methods for the determination of the nitro-
genous constituents of a cyanophoric plant,
Prunus laurocerasus. M. E. Robinson (Biochem.
J., 1929, 23, 1099— 1113).—Methods for the deter-
mination of total, insoluble, non-coagulable, proteose-,
cyanide-, ammonia-, amide-, and nitrate-nitrogen are
described. These were studied on the leaves of
Prunus laurocerasus and seedlings of Sorghum vulgare.
The methods are applicable to small quantities (10—
20 g.) of material. S. S. Zitva.

Ivanov,

Origin of ethereal oils in plants. L. Frances-
coni (Annali Chim. Appl., 1929, 19, 333—343).—
A scheme is suggested for the course of the reactions
giving rise to the various terpene derivatives found in
pelargonium oil (cf. A., 1925,i, 759). T.H.Pore.

Effect of some salts on the germination of
the seeds of Amarantus retroflexus, L. B. N.
Axentsev (Biochem. Z., 1929, 211, 454— 467).—
Solutions of potassium and calcium nitrate stimulate
the germination of the seeds of A. retroflexus. These
salts do notaffect the seed hulls, but the inner portions;
they also lessen the swelling and protect against the
poisoning effect of ether and phenol. The cations
and anions are arranged in a lyotropic series by their
protective action. Aluminium nitrate shows strong
protective power. The stimulating action of the
salts is not connected with the increase in hydration
of the colloids. J. H. Birkinshaw.

Enzyme content of seeds of different sources.
M. J. Lischkevitsch and S. P. Prizemina (Biochem.
Z., 1929, 212, 280—290).—The enzyme content of
wheat and barley seeds varies with the climatic
conditions of growth, the catalase, amylase, and
protease contents being considerably greater when the
seeds are grown in northern or mountainous southern
districts. Relationships are obtained between the
catalase, amylase,' and protease contents and also
between the lipoljdic power and high acid value of
the oil of the castor-oil plant.

P. W. Clutterbuck.

The seeds of the earth, their coming and going.
W. Kinzetr (Arch. Pharm., 1929, 267, 455— 165).—
Chiefly botanical, dealing with the effects of light,
temperature, and nature of environment on germin-
ation. S. Coffey.

Influence of the iodine ion on the growth and
cell increase of halophytes. J.Stoklasa (Biochem.
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Z., 1929, 211, 213—228).— The effect of the addition
of potassium iodide to the nutrient medium supplied
to sugar-beet plants.growing in pure sand has been
studied at all stages of growth. For the formation
of new living plant material in halophytes the presence
of iodine is indispensable, and plants which receive
iodine (in addition to that which is present naturally)
grow better, produce more sugar, and their leaves
contain more chlorophyll than do controls. The
absorption of iodine is greatest in the early stages of
growth. At the stage where chlorophyll begins to
decompose there is a great decrease in the iodine
content of the leaves and when the chlorophyll dis-
appears the iodine also disappears and collects in the
upper part of the roots. At other times there is
always more iodine in the leaves than in the roots.
The acidity of the sap of the leaves and roots of
plants receiving added iodine is very much reduced.
This reduction is due to the presence of an oxidase
which, in the presence of iodine (and of iron), decom-
poses organic acids. Oxalic acid, which plays a
specially important part in the growth of sugar beet,
is much more plentiful in plants poor in iodine than
in those rich in iodine. The leaves and roots of
sugar-beet plants contain a substance which yields
furfuraldehyde and is much more plentiful in plants
rich in iodine than in controls. Plants which receive
toxic amounts of iodine contain great amounts (up to
10%) of compounds yielding furfuraldehyde.
W. McCartney.
lodine liberator from Laminaria. G. Lunde
and K. Cioss (Nature, 1929,124, 578).—The “ iodine
liberator ” in L. digitata (cf. Dillon, this vol., 360;
Kay, this vol., 612) is not an iodide oxidase nor
potassium iodate; it liberates only in acid solution
most of the iodine present in the fresh aqueous extract.
A. A. Eldridge.
X-Ray photography of mineral accumulations
in plants. Cc. L. Crutchfieltd (Plant Physiol.,
1929, 4, 145—154).—X-Ray photography is more
sensitive than microchemical methods for the detec-
tion of accumulations of aluminium and iron in the
nodes of maize stalks. The method is available for
the study of the translocation of salts in plants.
Chemical Abstracts.
Mineral constituents of fungi. W. Friese
(Z. Unters. Lebensm., 1929, 57, 604— 613).—The
ash contents of fungi calculated on the dry substance
was found to increase duriug growth from 6—9% in
the young organism to 9—11-6% at the beginning of
decay. The composition of the ash varied in in-
dividuals of the same species according to the nature
of the soil and woodlands. Boletus edulis from a
Dolomite region contained much more lime and
magnesia and much less silica than the same species
grown in a sandstone country. The ash of the species
examined contained 46—55% K20 and 20—33-4%
P20 5. The stalks contained less ash than the pileus,
tho epidermis of the latter being richest in ash. All
the species contained iron and manganese and in all
but one (Amanita phalloides) the pileus was richer in
manganese than the stalk. The saps of the species
examined in this respect (Lactaria deliciosa and L.
volema) were low in ash content, but contained both
iron and manganese. W. J. Boyd.
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Mineral constituents of lucerne. B. W. Doak
(New Zealand J. Sci. Tech., 1929, 11, 108— 111).—
Analyses of lucerne grown on variously fertilised soils
are recorded. The proportion of mineral constituents
varied considerably with the nature of the fertiliser
used and with weather conditions. The -calcium
content of lucerne was greater than that of grass
pasture. In feeding values, grass pasture and
lucerne in its younger stages have similar protein
and carbohydrate contents, but the crude fibre of
lucerne is the smaller. A. G. Pollard.

Effects of storage on alcoholic extracts of plant
tissues. Amino-acid changes. J. E. Webster
(Plant Physiol., 1929, 4, 141— 144).—Under all the
conditions examined, storage of alcoholic extracts of
spinach resulted in a decrease of amino-nitrogen.

Chemical Abstracts.

Assimilation of carbamide by higher plants.
K. Pirschle (Biochem. Z., 1929, 212, 466—474).—
Fourteen different lands of plants were grown in
water culture using on the one hand carbamide and
on the other ammonium nitrate as source of nitrogen.
After 4—5 weeks, the roots were cut in small pieces
and incubated with carbamide and the ammonia
formed was titrated. The roots of the carbamide
cultures showed a greater power to liberate ammonia
than those of the nitrate cultures. Similar behaviour
in respect of the leaves of the plants was not
obtained. P. W. Clutterbuck,

Mineral content of grain. J. E. Greaves and
C. T. Hirst (J. Nutrition, 1929, 1, 293—298).—The
following maximum, minimum (and average) values
% are recorded : Ash : wheat 2-94, 1-35, (1-85); oats
4-87, 1-68, (4-05); barley 3-71, 2-08, (3-00); maize
1-79, 1-65, (1-73). Calcium : oats (0-117), wheat
(0-09), barley (0-086), maize (0-15). Magnesium:
wheat (0-184), oats (0-181), barley (0-181), maize

(0-203). Sulphur : wheat (0-204), oats (0-19), barley
(0-155). Potassium: wheat (0-476), oats (0-57),
barley (0-561), maize (0-39). Phosphorus: wheat

(0-331), oats (0-364), barley (0-351), maize (0-334).
Iron: wheat (0-005), oats (0-007), barley (0-006).
Chemical Abstracts.
Distribution of nitrogen in some fruits.
P. R. v. d. R. Copeman (Proc. Dept. Conf. S.
Africa, Div. Chem., 1929, 394—399).— Grapes of the
Hanepoot variety contained in 1925 0-017—0-034%
of nitrogen in the juice, 0-060—0-072% in the berry,
0-211—0-446 g. in 100 berries, whilst in 1926 the
berries contained 0-046—0-070% of nitrogen. The
proportion of nitrogen in the berry is greatest at
maturity. Nitrogen in apricot pulp varied from
0-108 to 0-218%, and the weight.of nitrogen per 100
fruits from 3-71 to 4-68 g. In this case the proportion
of nitrogen in the pulp decreased during ripening, but
the absolute amount in the whole fruit showed little
change. Washington Navel oranges from the Eastern
Province (S.A.) averaged 0-18S, 0-201, and 0-120% of
nitrogen in the skin, rag, and juice, and one sample
of pips contained 0-807%. Pears of the Louise Bonne
variety contained 0-125, 0-063, 0-053, and 2-SI% of
nitrogen in the skin, pulp, juice, and pips, respectively.
Spraying apricots and oranges with lead arsenate and
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nicotine sprays had no significant effect on the
nitrogen content of the fruits. E. Holmes.
Agar. M. Ludtke (Biochem. Z., 1029, 212,

419—429).— Examination of the hydrolysate of agar
showed that besides galactose, a second reducing
substance was present in considerable amount. After
guantitative removal of galactose by phenylmethyl-
hydrazine and of the excess of hydrazine with benz-
aldehyde a reducing syrup was obtained which gave
the same reducing value by Fehling’s and by the
hypoiodite methods and did not therefore contain
ketose. If the hydrolysis is effected by dilute sul-
phuric acid and the acid removed with barium, the
neutral filtrate contains barium. The barium content
after removing galactose and decolorising rose to 16%
of the dry substance. The acid content of the hydro-
lysate increased with duration of heating and the
reducing value simultaneously decreased™ but the
hydrazine value remained practically constant. The
acid was therefore formed from the second reducing
substance. The substance is not of the uronic acid
type. It contains a small amount of Isevulic acid.
A substance containing sulphur can also be obtained
in solution by treatment of the agar with ammoniacal
hydrogen peroxide or on hydrolysis by hypochlorite,
the preparation therefrom containing 3% of sulphur.
P. W.Clrutterbuck.

of Alaskan lichens,

Chemical composition

G. C. Spenceb and 0. F. Krumbottz (J. Assoc. Off.

Agric. Chem., 1929, 12, 317—319).—An indication
of the value of Alaskan lichens as fodder is afforded
by the analyses of 21 varieties, chemical composition
being recorded under the headings moisture, fat,
fibre, protein, ash, and nitrogen-free extract.
H. J. Bowden.

Pectins of fruits. E.Ehrtich and A. K osmahly
(Biochem. Z., 1929, 212, 162— 239).— Oranges, red
currants, and strawberries were investigated. The
pectins from these fruits (the peel of the oranges was
used) are built up from the same units—galacturonic
acid (4 mols.), arabinose (1 mol.), galactose (1 mol.),
acetic acid (2 mols.), and methyl alcohol (2 mols.)—
as are those from sugar beet. As regards the products
of hydrolysis of the various pectins, those of orange
peel and sugar beet are equal in amount, whilst the
differences found between the sugar beet and the
other two fruits are due to the influence of enzymes
and of the method of preparation. The constitution
of the pectic acids of the fruits is probably the same
as that of the pectic acid of sugar beet (cf. this vol.,

1273). W. McCartney.
Pectic acid and methyl alcohol contents of
Russian tobacco. G. Gaber and G. Kiprianov

(Biochem. Z., 1929, 212, 337—346).—The amount of
pectic acid in a number of kinds of tobacco varied
from 13 to 20% of the dry weight. The acid is
present in unfermented cigarette tobacco as the
dimethyl and in fermented as the monomethyl ester.
The mean methyl alcohol content of unfermented
tobacco is 0-945%, of fermented Russian cigarette
tobacco 0-411—0-717%, of cigarette tobacco 0-228—
0-401, and of pipe tobacco 0-074—0-158, whilst the
ratio of methyl alcohol to pectic acid (as percentage)
is of unfermented tobacco 5-5—6-4, of fermented

1347

Russian cigarette' tobacco 2-9—3-2, of cigarette
tobacco 1-2—2-6, and of pipe tobacco 0-4—0-7 (cf.
A., 1927, 385; 1928, 95). P. W. Crutterbtjok.

Tobacco fermentation. T. Andreadis (Bio-
chem. Z., 1929, 211, 378—394).—The tobacco was
ripened in a closed system so that the volatile products
(methyl alcohol and carbon dioxide) could be collected
and measured. The pectin methyl alcohol in the
tobacco diminished by about 30% during ferment-
ation, the lignin methyl alcohol increased by about
100%. In unfermented tobacco pectase, hexose-
diphosphatase, lipase, and amylase were found, but no

glyoxalase. J. H. Birkinshaw.
Carbohydrates of the phosphatides [of soya
bean]. B. Rewald (Biochem. Z., 1929, 211,

199—201).— If phosphatide from soya bean after
purification by precipitation with acetone and ethyl
acetate is brought into colloidal solution in water, the
solution shaken with ether until no more material
goes into solution, and the emulsion which is formed
destroyed with alcohol and salt, a clear aqueous solu-
tion, free from fat and phosphatide, is obtained. This
solution does not reduce Fehling’'s solution, but after
boiling with acid reduction takes place and dextrose
can be identified in the solution. The phosphatide
in tho ether can be completely freed from carbo-
hydrate by repetition of the process. No directly-
reducing sugar is found during the process and the
phosphorus content of the phosphatide rises. Experi-
ment shows that lecithin from yolk of egg may contain
very small amounts of a di- or poly-saccharide. It
follows that no pentoses or hexoses are naturally asso-
ciated with phosphatides and that there is no chemical
combination between them and the carbohydrates with
which they are found. W. McCartney.

Constituents of Arctium Lappa. I. J.
Shxnoda and M. Kawagoye (J. Pharm. Soo. Japan,
1929, 49, 94— 97).— From the ethereal extract of the
crushed seeds of Arctium Lappa, an oil is obtained
from which, on keeping, crystals of palmitic acid
separate. The alcoholic extract of the seeds which
have previously been extracted four times with ether
contains a compound, C2H380 e,H20 (from hot water),
m. p. 112°, to which the name arctiin has been given.
When arctiin is heated with 29% sulphuric acid for
2 hrs., dextrose is split off and arctigenin, C2H 280 6,
m. p. 102° is obtained, which reduces ammoniacal
silver solution, gives a bluish-green colour with ferric
chloride, and is soluble in sodium hydroxide but
insoluble in sodium carbonate solution. This com-
pound is also obtained from the ethereal extract of
the seeds of A. Lappa after these have been kept for
8—9 months. When arctigenin is oxidised by
potassium permanganate in acetone solution it yields
veratric acid and, probably, formic acid, and when
fused with alkali, protocatechuic acid and formic acid.
Arctigenin gives a tribromo-denva.tive, C22fT230 6Br3>
m. p. 194— 195°, which when oxidised with potassium
permanganate yields 6-bromoveratric acid and on
reduction with copper and zinc is reconverted into
arctigenin. By treatment of arctigenin with methyl
sulphate or diazomethane, a compound, C23H2gOc,
m. p. 125— 127°, is obtained which on nitration yields
nitromethylarctigenin, 22CH240 6(N02)4, m. p. 204—
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206°. Treatment of arctigenin with alcoholic alkali
followed by acidification yields a compound, m. p.
117—118°, soluble in sodium carbonate, from which
arctigenin is recovered on recrystallisation. This
reaction indicates the presence of a lactone ring.
W. 0. Kermack.
Examination of roots and leaves of Saussurea
Lappa, Clarke. 1|. S. Ghosh, N. R. Chatterjee,
and A. Dutta (J. Indian Chem. Soc., 1929, 6, 517—
522).—The dry root contains 1451% of essential oil
(cf. Semmler and Eeldstein, A., 1915, i, 429), about
6% of resin, 18% of inulin, small amounts of a bitter
substance, tannins, fixed oil, potassium nitrate, and
sugars, and 0-05% of an alkaloid (termed saussurine),
isolated by extraction with alcoholic ammonia. The
drv leaves contain 0-02% of saussurine but no essential
oil. H. Burton.

Ligno-cellulose group. |I. Constituents of
-water hyacinth (Eichornia crassipes). H. K.
Sen, P. P. Pa1, and S. B. Ghosh (J. Indian Chem.
Soc., 1929, 6, 673—690).— The green plant (ash con-
tent 1-1%; organic matter 3-7%) contains starch in
all its parts, but the air-dried plant (moisture 13-46%;
ash 19-75% ; fats 7-7%; «-, [3, and y-cehulose 42-23% ;
lignin 11-1%; nitrogenous matter 5-55%) is starch-
free. The ash contains appreciable amounts of
potassium chloride, calcium phosphato, aluminium
oxide, and alkali carbonate. Acetylation of the fat-
free, dried plant with boiling acetic anhydride and
subsequent separation of the lignin by treatment with
2% chlorine dioxide solution gives a cellulose acetate
(30-27% Ac) containing hcmicellulose. When the
product is first delignified and then acetylated the
acetyl content of the cellulose acetate is 20-82%.
Treatment of these partly acetylated derivatives with
17-5% sodium hydroxide solution removes the hemi-
cellulose and acetyl groups, affording a-ccllulose.
Acetylation of the crude or chlorine peroxide-treated
cellulosewith a mixture of acetic acid, acetic anhydride,
and sulphuric acid gives acellulose triacetate. Extrac-
tion of the dry plant with boiling water and subse-
quent hydrolysis with sulphuric acid of varying con-
centration under pressure affords varying amounts of
reducing sugars, mainly pentoses. Preliminary ex-
traction with boiling 5% sulphuric acid and subse-
quent hydroljBis vyields only small amounts of
fermentable sugars. Other experiments on the
hydrolysis of the plant are described. Destructive
distillation of the dry plant at 500° and 1000° yields
mainly oxides of carbon, hydrogen, methane, nitrogen,
and & residue of charcoal. Preliminary experiments
on the bacterial decomposition (by septic tank fluids)
of the green plant are described. H. Burton.

Alkaloid content of chlorophyll from Datura
stramonium leaves. M. Janicsek (Ber. ungar.
Pharm. Ges., 1929, 5, 86—95; Chem. Zentr., 1929, i,
1840—1841).—Extracts of the leaves with alcohol
followed by benzene contained 0-58—2-76% of
alkaloid; extraction in a Soxhlet apparatus removes
almost the whole of the alkaloid. A.A.Ei1dridge.

Colouring matters of Carthatnus. V.Astrada
(Rev. farm. Buenos Aires, 1929, 2, 159— 160).—
Cartlmmus flowers contain H20 9-10, nitrogenous
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substances 17-50, resin 42-50, cellulose 13-0, fat 3-90,
starch 2-90, ash 11-10%. The yellow colouring
matter, probably a quinoline derivative, is soluble in
water but not in the usual organic solvents. Another
yellow substance, contained in the cell membrane of
the petals, is soluble in alkali.
Chemical Abstracts.
Modification of Mayer's “ hsemalum.” J. E.
Sass (Stain Tech., 1929, 4, 127—129).— A satisfactory
strain for botanical work is made as follow-s. To a
hot solution of 50 g. of ammonium alum in 1 litre of
water are added 1g. of lucmatoxylin and 1g. of sodium
iodate. The mixtureisthen cooled and filtered. The
stain is best when freshly prepared, but keeps for at
least 6 months. H. W. Duditey.

Inversion method for determination of hydro-
gen-ion concentration of wine. G. Agabalianz
(Biochem. Z., 1929, 211, 373—377).—An improved
thermostat for high temperatures, specially adapted
to the determination of pE by inversion of sucrose, is
described. J. H. Birkinshaw?7,

Determination of j)n, particularly of blood,
using the antimony electrode and by colorimetric

methods. H. G. K. Westenbrink, J. A. A.
Pieters, and J. J. L. Pieters (Arch. Neerland.
Physiol., 1929, 14, 386—393).—Satisfactory results

in the micro-determination of the pa of blood cannot
be obtained with antimony electrodes, whether in the
compact metallic form or electrolytically deposited on
platinum as described by Brinkman and Buytendijk
(A., 1928, 1391). The colorimetric method of
Hawkins (J. Biol. Chem., 1923, 57, 493) is shown to
give results closely agreeing with that of Cullen (A.,
1922, ii, 672), and is regarded as the most satisfactory
method for micro-determination. K.V.Thimann.

Determination of hydrogen exponent by means
of the step-photometer. 1. A. Janke and S.
K ropacsy (Biochem. Z., 1929, 213, 154— 169).—Th€
use of the photometer for determination of pRdepends
on the equilibrium between the pseudo- and the
ionised form of the indicator. The indicators recom-
mended for use around neutrality are the nitro-
phenols. The step-photometer of Pulfrich gives pa
values correct to 0-05 and can be used for cloudy or
coloured solutions, since no standard is necessary.
The method is described. J. H. Birkinshaw.

Micro- and histo-chemical identification of
alkaloids. A. Niethammer (Biochem. Z., 1929,
213, 138—141).—Reinecke salt gives characteristic
crystalline precipitates with many alkaloids and is
recommended as a specific group reagent. In the
tissue the reaction is seldom obtained, more fre-
quently in the tissue juice. Saponins give a red
colour." J- H. Birkinshaw’.

Twin tubes with membrane filters. 1. N.
Asheshov (Biochem. Z., 1929, 211, 202—206).—An
account is given of the construction and uses of a
simple apparatus to be employed in experiments
involving diffusion through semipermeable membranes.
Errors due to the employment of membranes of
unequal permeability are eliminated by the use of the
apparatus. ) W. McCartney.



